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If  should  lake  pl.t' I'  (or  ft  tHU'  1  leaiii  ol  gtt."«  i- 1 

111!.' or  iiot.iiiid  ill.    iiiti  il  "tiu^  .  .rulii  I      rei>v.   ' 

a'  interval..!  I>yi.  ■  l-i  iml^  le.  Promt' 

jH.iMi  of  view  n  1.  .  '  hether  the  contiii 

ti«il:   o(   the  elect  lulyii    ;     .1  I'lttflf  proposition       m   I' 
niittini  trcmtnii'iit.     The  th>'rnio.«l«ctric  olTe.     n  fn..<. ' 
irolyl.     in  verj-  much  gnut.i   than  in  tlo"        e  ol  m. '.> 
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a  Scientific  and  Kesearch  Committee  was  added  to  assist  the 
Industries  Section  of  the  Department  of  Mines  and  Industries 
in  co-ordinating  scientific  and  industrial  research  in  South 
Africa,  and  to  co-operate  ■s\-ith  other  Government  Departments 
in  the  I'nited  Kingdom  and  the  Dominions.  This  is  satis- 
factory- evidence  that  the  claims  of  scientific  and  industrial 
research  are  receiving  official  recognition  in  South  Africa, 
another  svelcome  announcement  being  that  the  Government 
is  advertising  for  a  technical  adviser,  at  a  salary  commensurate 
with  the  importance  of  the  position.  What,  however,  we 
regard  as  the  mos^b  valuable  feature  of  the  movements  in  South 
Africa,  Australia,  Canada  and  elsewhere  is  the  general  recog- 
nition that  there  must  be  co-operation  between  the  United 
Kingdom  and  the  Dojninions  in  all  these  parallel  develop- 
ments in  scientific  and  industrial  research. 


Aeronautical  Institute  of  Gieat  Britain. — ^ye  are  informed 
tliat  it  was  recently  decided  to  classiV  members  of  the  Institute 
as  fdlli  w.s  : — 

(1.)  .Members  (M.Aer.Inst.),  (II.)  Associate  Fellows  and  Fellows 
(A.F.Aer.Inst.,  F.Aer.Inst.),  (III.)  Honorary  Fellows  (Hon.F.Aer.Iust.) 
and  (I\'.)  A.sso(iatcs  (A.Aer.Inst.).  The  membership  of  the  Institute  is 
now  nearly  l.fKX),  and  it  is  ho])ed  to  obtain  1.000  or  more  associates 
before  the  end  of  the  year. 

Kensington  &  Knightsbridge  and  Netting  Hill  Arbitra- 
tion.— Mr.  James  Swinburne.  F.R.S.,  has  issued  his  award  in 
tlie  claim  by  the  Ken.sington  &  Knightsbridge  Electric  Lighting 
Co.  against  the  Notting  Hill  Electric  Lighting  Co.  for  damages 
for  an  alleged  breach  o*  attreeinent. 

The  arbitrator  sat  in  July  to  hear  evidence,  and  the  facts  are  reported 
in  The  Electricun  for  .hily  20  last.  The  question  was  whether  the 
takinfr  of  a  supply  of  eleotrieal  energy  in  bulk  from  the  Metropolitan  Co. 
and  Hammersmith  Horough  Council  was  a  breach  of  an  agreement  made 
in  IfKX)  with  the  Kensington  Co. 

.Subject  to  appeal  to  the  Court  on  the  legal  interpretation  of  the  agree- 
ment and  on  points  of  law  generally,  the  award  of  the  arbitrator  is 
entirely  in  favour  of  the  Kensington  &  Knightsbridge  Company. 

The  actual  terms  of  the  award  will  be  given  in  our  ne.xt  issue. 

Water  Heated  by  Sunlight.— 1  u  these  days  when  everyone 
has  the  i|u.-.stion  of  economy  in  fuel  Ijrought  so  stron^jly  before 
their  notice  it  is  of  interest  to  recaU  that  in  parts  of  California 
there  are  actually  hot  water  systems  operated  by  sunlight. 
For  example,  in  the  city  of  Monrovia  it  is  stated  that  quite 
half  the  inhabitants  nialfc  use  of  sun-heated  water,  .The  sun 
inijiartH  its  heat  to  water  exposed  in  a  copper  coil  on  the  roof 
of  the  Jioitse  or  otlier  convenient  position.  As  the  temperature 
of  tlic  Water  La  the  coil  rises  a  circulation  is  set  up  and  the 
warmed  wat<!r  moves  along  through  the  coils  to  a  storage  tank, 
from  wliidi  it,  Ih  ilrawn  for  u.se.  The  Californian  coasl;  seems 
to  be  ideal  for  .sun.shine  heaters,  but  there  are  jnobably  many 
rcgioiiH  in  the  .nouth  of  tlie  I'nited  States  where  it  m'igiit  he 
jiracticalile. 

Artificial    Daylight    in    Underground    Passages.— rhc 

'■  Ei.'ctricul  Worlri  "  rontaiii.s  an  uccniint  of 
<'.\|>frinient  in  an  niidergroiiiid  tuiiiii 
iiccti«ii«  of  the  National  Electric  Lamp  Works,  i  t  Was  desir. 
to  remove  the  imprcHHion  of  being  underground.  Accord- 
ingly, artificial  win.loWM w.tc^  arranged  at  intervals  along  tlie 
Hi(le«  .,f  ihv.  tiinn.-l,  J(l()  Wall  lam|).s  with  Hp.'cial  "daylight" 
blue  l.ulbH  being  placed  behind  sheets  of  .lilfiising  gla.s.s.  "The 
fflect  JH  stated  to  resemble  daylight  (jnite  closely,  both  in 
colour  ond  di.stribution  of  light.  The  illumination  i.s  dis- 
tinctly uneven,  but  tliJM  is  considered  an  advantage,  as  the 
Hl.adoWH  tend  to  break  uj.  the  monotony,  and  prevent  the 
CHv.rtioiis  u(.|.eiirai,(/;  „l  u  long  un.lerground  pa.s.sage  which 
Uitually  prodiirc.H  such  a  >lic,irv  clb.ct 

Cracking  Hydrocarbon  Vapours  by  Electrical  Discharge.— 

Accrdirig  to  the  "  Klectricu!  World  "  j,  |,r.M,sM  is  liejng  de- 
veloped III  the  lulled  Stiites  f.,r  ohtaiiiing  a  greater  vieM  of 
fixed  gases  from  hydrocarbon  va|«,urH  )>y  «ubjecting  them  to 
an  electrical  hni.sh  discharge.  The  new  process  is  covered  hy 
a  patent  (No.  1.22!MMU)  granted  to  Moshih.  .1.  (!.  Davidson 
and  K.  W.  Ford,  of  Vancouver.    Aecoitling  to  the  inventors  tlie 


ail    liitiM-e.sting 
connecting    varioii.s 


amount  of  CB,  m  the  gas  hag  been  increased  from  25  to  iV^e^' 

serfes  of  v^-t      1     '  ^"''""'^  '^'  ^^'  ''  conducted  through  a^ 
series  of  vertical. pipes,  connected  at  their  lower  ends  to  a 
supply  header,  and  at  their  upper  ends  to  anTutleTheade 
he  discharge  electrode  being  formed  of  wires  hung  axtlhTn 
the  pipes  from  an  insulated  support      The  iiine^  n,  /i     i 

and  the  electrode  is  connected  '' a'mccSni  af    cSero^h 
rotary t^e  included  in  the  h.h-tension  circuit|X!^ 

Reducing  the  Noise  and  Flash  of  Guns.-A  contribution 
by  Mr.  \ .  Flamel  to  the  "  Scientific  Amc ncan  Supplement  "ts 
cusses  the  very  interesting  question  of  tlie  suppression  of  f£h 
and  smoke  from  guns.  Though  it  has  bean  found  possible  o 
suppress  smoke  to  a  great  extent  bv  the  use  of  powder.  th"° 
contain  no  mineral  substances,  it  is  extremdv  difficult  to  sinT 
press  both  smoke  and  flash.  It  is  stated  that  Sie  Genua  ; 
were^  the  first  to  attempt  to  diminish  flashes  by  addii^  o^ 
powders  very  small  quantities  bf  the  alkalis  or  alkaline  e^rth 
metals  such  as  the  salts  of  calcmm.  But  unfortunatelv 
immediately  the  flash  is  diminished  the  smoke  1,  "'ns  to 
appe^r-,.e  the  sum  total  of  flash  and  smoke  tends  t.ricmain 
constant  Some  alleviation  may  be  secured  by  adapt.,.,  tl^ 
material  to  the  conditions  ;  for  example,  afteV  uiahtfalf  th," 
presence  of  smoke  is  of  small  moment,  while  the  sup'pression  of 
flash  IS  all  important.  The  complete  solution  of  the  problem 
would  involve  the  suppression  of  sound  as  well  as  -flash  and 
smoke.  Numerous  devices,  similar  in  principle  to  the  silencer 
on  a  combustion  engine,  have  been  tried  to  reduce  sound  and 
It  IS  said,  have  been  .successfully  used  on  rifles  ;  but  they  do  not 
appear  to  have  been  found  i)racticable  with  larger  ordnance. 

Fluorescence  and  Phosphorescence.— An  inteicstin<r  dis- 
cussion on  this  subject  has  been  raised  bv  Dr.  Slieppard  m  the 
'  lUununating  Engineer.-  In  a  discussion  on  this  subiect 
before  the  Illuminating  Engineering  Societv  last  vear  it  was 
maintained  by  Mr.  A.  L.  Landau  that  there  is  no  real  distinction 
between  '•  fluorescence,"  which  takes  place  onlv  when  the 
substance  is  stimulated  by  light,  and  "  phospi.orescence  - 
which  invohes  "  aIter-gU,.v.-  In  auv  case,  the  term  phos- 
phorescence, according  to  this  definition,  could  nut  be  applied 
to  phosphorus,  the  continuous  glow  of  which  is  ])clieved  to  be 
excited  by  a  steady  chemical  change.  Dr:  Sheppard,  however, 
contends  that  the  two  phenomena  are  cssentiallv  different 
Muorescence  dei^ends  conjointly  on  chemical  composition  and 
the  constitution  of  a  saturated  jnire  compound.  Phosphor- 
escence, on  the  other  hand,  depends  on  "the  presence  of  strav 
or  uimturated  affinities  due  to  free,  usually  nietallic,  nuclei 
of  several  velency  stages  in  .olloidal  or  solid  solution  in  the 
material."  .However,  the  origin  of  both  phenomena-  is  verv  , 
ob.scuiv.  It  would  ajipcar  that  in  this  fiehl  there  is  room  io/ 
much  icscarcli,  which  may  h'ad  to  important  conchisi/ns 
regarding  the  atomic  and  electronic  changes  respoiisih|/for 
the  production  of  light 

Curve    Plotting    with    Logaiithmic   Co-ordina'!es.~The 

advantaj^es  of  logarilJmiic  lulcd-wctiuii  |i.i,|ici-  J'or  plotting 
ccrtiin  varieties  of  curves  deserve  to  be  nioi(^  gci^raily  known. 
Any  c.\|joM(.ntial  ecjuation  of  tlii!  general  form  u/htiii^mU  be  a 
.stiai;.;lit  line  when  //  i.s  jilotted  logjuilliiMi(.vtfly  and  x  arith- 
nieticaliy.  This  charactiM-i.stic  is  particiilarfy  us('ful  in  plotting 
hyperhohe.  Another  advantage  of  iojjArithmic  ])lotting  is 
that  We  olitain  uniform  iKuuiracy  o\er-tlie  entire  scale,  in  the 
.saiiK'  manner  as  on  the  slide  rnh^  It  is  also  claimed  as  an 
advantage  of  the  metiioil  that,  a  sujden  change  in  the,  relation, 
giving  a  (critical  poiiil  on  tlic  i^.rapli  ^vill  he  more  easily  apjirc- 
ciated.  Si^veral  instances  ucciir  in  illuminating  engineering 
where  such  methods  are  iiscvfal.  One  well-known  <\\am|)le  is  / 
the  plotting  of  curves  of  lioVizontal  .street  illumination.  Tho/ 
illiiiniiiaiioii  midway  hetVeen  two  lam|)8  is  in  genci.al  a  very 
small  fraction  of  thai  nulir  the  liglit-sour{«s  ;  if  We  arc  ilcaliu'g 
with  a  siiigh)  laBi]>  the  dimiiiiitiun  in  illumination  is  still  m(>re 
rapid.  In  most  i  ases  it  is  the.  region  of  the  curve  whin-e/tln^ 
iiiiiiimiiiii  ocnuFH  that  is  most  important,  and  with  an  ori^iary 
Hcale  considerable  dilleiciic(is  at  this  jiart  of  tlie  curve  iflay  be 
overlooked.     Th<?  use  of  a  logarithmic  scale  of  intensity  is  in 


October  o.  1917. 


THE  ELLOTRICIAN. 


this  iP.ip'ct  a  distinct  improvement.  Yet/ another  class  of 
relations  which  may  be  conveniently  plotted  in  this  way  are 
those  representing  the  reaction  of  liie  eye  to  a  wide  range  of 
illumination— e..9.,  the  effect  on  acutepess  of  vision  and  glare. 
We  are  here  dealing  with  suec.s.'^ivK' stages  in  the  process  of 
adaptation,  operative  over  an  enormously  wide  range  of  bright- 
ness, and  it  is  very  diftirult  to  represent  all  these  successive 
changes  within  a  nvHl.iattJ  compass  without  making  use  of  a 
logarithmic  scale  u!  l.'i^iiess; 

Electric  Canoes.^rf  or  a  good  many  years  electric  launches 
were  in  xis'-  on  tl^;  "TlKimes  to  a  considerable  extent,  but  for 
one  rea-i>a  or  anothei-  their  popularity  declined.  Aicording 
to  niir  ronteniporary,  "  The  Motor  Ship  and  Motor  Boat," 
t/ie  (>J<ciric  canoe  is  now  rapidly  growing  in  popularity  on  the 
up^r  Thames,  though  precisely  what  has  brought  about  this 
"  ange  of  opinion  is  not  stated.  Po.ssibly  the  petrol  situation 
ly  have  something  to  do  with  it.  It  is  pointed  out  that  the 
ri'at  advantage  of  the  electric  canoe  is  that  it  is  very  quiet  in 
II >  running,  and  causes  no  amioyance  to  other  users  of  the 
river.  Particulars  arc  given  of  some  of  the  craft  now  in  use. 
Those  built  at  Maidenhead  are  about  ;50  ft.  in  length,  and  are 
ei| nipped  with  E.P.S.  batteries  of  50  cells,  rated  at  200  ampere- 
hours.  When  running  at  full  speed  the  current  consumption 
is  stated  to  be  about  38  amjieies  at  aj)pro.\imat«!ly  lOO  volts, 
and  the  a,\  erag<!  speed  attained  u])  and  down  stream  i.s  1 1  miles 
|)cr  hour.  An  average  of  6  mile.s  per  hour  is  attained  by  con- 
necting thf  two  halves  of  the  hattery  in  i)arallel.  Under 
ordinary-  <<>nditions  th(!  battery  capacity  is  sufficient  foi 
running  about  six  hours.  The  battery  is  generally  placed  in 
,1  central  poHitioa,  along  with  a  motor,  and  does  not  interfere 
Mjatnrially  with  the  accommodation.  Most  of  the  canoes  in 
seivice  ftie  equipped  with  batte.iea  of_only  30  cells.  Jt  is 
M  .11 '  1  t  hat  the  positive  plates  last  for  four  yeare,  and  negative 
/•ight  years.  Charging  can  occasionally  be  effected 
11  a  town  supply,  but  frequently  a  motor-generator 
The  regular  price  charged  by  boat  builders  to 
-  app<'ar.s  to  be  at  the  rate,  of  Is.  per  unit,  which, 
.  ■  nqioraiy  remarks,  ■  should  leave  a  fair  margin  of 
I  ■  -liiinds  to  us  as  tlioughthat  price  ilatetl  fjom  many 
1'  we  presume  that  t!i<!  boating  fraternity  does  not 
'"    iiiji  matters. 

Electricity  Direct  from  Coal  Gas.— Tl>c  '•  Electrical  World  " 
report.s  n,  \|r.  .S.  .\|b,.ii  l!,,..!,  of  New  York  (in  pjitent 
""■  '•-"•  I  .  di.sehwe.s  an  .leii  mlytic  cell  wliich  amounts 
«uliHtiiii!i..li\  1(1  the  product  11.11  of  electricity  direct  from  coal 
Ktt».     TIh-  I'lincijijo  of  the-  method  is  to  dissolve  in  an  electro- 
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rax  the  o.\iile  of  a  metal,  such  as  mungaiiese, 

ily  two  or  more  o.xides  of  different  degrees  of 

■adily  pa.s.sini;  from  a  lower  to  ii  higher  degree 

'  '-n  in  contact  with  air  and  from  a  higher  to  a 

'  ''iitact  with  a  reducing  ageni.  such  as  fuel  gas. 

I"  I,  11,,.  „ji„tj|„m  ,,f  ,^  iiiyinT  nn,i  a  lowor  o.\ide  are  brought 

'"'"   '"I"*'  ""-ontJUt   at   uiiv    point  a  difference   of   elei  trical 

potential  r,-.ult,,  m„i  if  nn  a|.piopriute  electrode  is  immersed 

in  enrh  of  th.  whitions  a  current  of  elect ricitv  \xill  pa>.s  iy  a 

c.Md.i.lo.  joio.i..,  Um.,,,.  ,..  |„„j,  a,  ,|„.  .liilVreme  of  o.xidation 


in  iIm  i\m, 
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io.nn  tcjjpec  lively  is  maintained.  The  eurront 
"  '""'  ''"Erodes  are  nf  |>latiiium  and  the  metallic 
'"'"  '"  '"'  Oxide  of  mangiiiii'.Me  is  appro.ximately 
I'leltt  in  (iirni»|ie(l  from  l.">  am|>.  per  sq.  foot  lif 
"id  upwards.  l„  ji  i„,.i,,.,|  rhamber  is  pliLce<l  a 
of  lefrurtory  ••.irthcnwui.',  within  which  th.'reis 
conlniiKHl  u  Hmal|..r  shallow  dmh  of  similar  material  forming  a 
reduel.on  cliamlHr  A  till.,,  for  .ttpplv,,.^,  f„..|  gas  i.s  l.-d  into 
the  innerchami.er.and  vent  hol,«,.vroptoMdedfortheMnKlucl.s 
of  eon.i.uHtion.  Tl,..  eleetr.HU  ale  pUe,.d  in  the  inner  und 
ler  portion.,  of  the  Im,„iv  ..jer.trolyt.  rnntjuning  the  ...purate 
•'  ciM  of  m«ngane.He  oM,|..  .S,,  l„„jj  „M  fuel  g.^  i.  snihlied  to 
"le  t  il,..  the  normal  ditbonliatinn  of  the  two  oxid, 
tairiod  and  a  current  (low,  .  oi.timioiwjv  ,lii.,ugh  tl 
""•  "Xvi;eM  which  oxidis,..   il„.  f„..|  j,'m„,,..i    ,„i„ 

I'l'l"'"!  '•leetro|y(„„lly  IrMin    1 1„    air  t«k IP   at 

•iidnl     .iirfaee,  siiili    an    i..  n,      i,i......,t    .„...!.. 


Annual  Report  of  the  Am.LE.E.  Committee  -  ---  - 
mission   and   Distribution.— The  annual  repoi 
mittee  on  Tiausniis.M.,n  and  Distribution,  i.v.- 
the  "•  Proceedmgs '■  of  the  American  In-- 
Engmcers,    refers   speciallv   to   high-t«n^. 
underground  cables.     These  are  the  two  ~ 
for  special  attention  as  a  result  of  a  circu 
23  members  of  the  Committee  asking  for ,-  . 
urgent  problems  in  transmission  and  di- 
the  last  few  years  troubles  with  high-ten- 
been  cumulative,  and  in  the  seas.i":        ' 
failure  of  insulators  on  some  long-, 
caused    very   troublesome   interrui.- 
Pacific  coast.     A  number  of  investigations  oii  1 1 
in  progress,  and  it  has  been  dealt  with  in  several  I 
the  Institute.     So  far  as  porcelain  insulators  ar.-  lu:. 
it  appears  (1)  that  porosity  must  be  reduced  to  th. 

practical  limit  to  prevent  absoq>tion.  (2)  that  j. 

so  arranged  that  the  insulators  will  not  crack  f- 

and  contraction  effects,  and  (3)  that  insulators  nw.  - 

margin  of  mechanical  strength.     In  regard  to  und.rgii.un.i 

cables,  importance  is  attached  to  the  disposing  of  heat'due  t.' 

copper  and  other  losses.     Conduit  lines  Were  desiuniMl  !,'»  ..: 

more  years  ago.  with  the  idea  that  there  would  be  :>  ,j  wati- 

lost  per  foot  of  cable.     It  is  now  recognised  that  the  dLssipatioi. 

of  this  heat  must  receive  attention,  and  that  the  conduit>  n..f.i 

to  be  very  carefully  designed.     The  avoidance  of  (.rf—i,);-  i:i! 

heating  may  be  effected  by  conducting  awav  the  ! 

by  ajtpropriate  means  and  by  restricting  the  am.  ■ 

The  latter  is  largely  a  problem  for  the  cable  n. ..,,,.  .. 

Attention  is  drawn  to  the  use  of  certain  insulating  m.i 

such    as   saturated    ]iaper,   which   greatly    re«lu. .    .!. 

hysteresis  losses.     These  los.ses  are  by  no  nicaii> 

and  are  sufficient  in  some  cases  to  cause  cable  rat  ii 

than  ibiubled.     The  (piestion  of  conduction  of  ■ 

dealt  with  in  a  I'ajier  before  the  I  nstitiite  bv  .Mr    I 

Roper  has  dealt  with  the  important  problem  of  ■ 

high-tension  cable  joints,  which  are  a  very  frt>i|ueiit  muv  oi 

breakdown.     Finally,  it  is  suggeste<l  that  further  information 

would  be  welcome  on  the  us.,  of  'jn.ntNi  and  3(M>00  voli  c«blr. 


OBXTUABT. 

V  .ToHN  Hesketii.— We  rt.giot  to  n>eonl  the  dmih, 
on  .luly  I.S,  of  Mr.  .I..l.n  II. -k.  i!p  '..f  .'.  .ui,  ,1 
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THE  COMMUTATION  OF  LARGE   CONTINUOUS  CURRENT  GENERATORS  AND   ROTARY 
CONVERTERS    UNDER    HEAVY   OVERLOAD    CONDITIONS.- 


BY   H.    G.    BELL. 


Summary. — ^The  author  describes  a  device,  due   to   Pro'.   Mihs   Walker,  enabling  a  continuous-ourreat  generator  or  rotary 
erter  having  commutating  poles  to  be  heavily  overloaded  without^  sparking.     The  cornmutating  poles  do  not  require  to  be  care- 


converter  nanng  commutatmg  poies  to  db  neavuy  uvcnuimtu  niiii....v  o^-aiKJiig.     xno  uuuimui        ^  ^ 

fully  adjusted  as  in  an  ordinary  machine,  and  on  overload  the  commutating  pole  is  automatically  stn-ngthened  to  the 


requisite  extent. 


Modem  contimious  generators  and  rotary  converters  are  generally 
fitted  with  commutating  poles,  or,  as  they  are  frequently  termed, 
interpoles.  With  the  usual  arrangement  of  the  interpoles,  at  very 
heavy  loads  they  fail  to  do  their  duty  owing  to  the  saturation  of  the 
iron."  and  bad  sparking  results.  Especially  is  this  the  case  when 
continuous-current  generators  or  rotary  converters  are  used  to 
supply  a  traction  system.  These  machines  will  carry  many  times 
their  full  load  current  for  a  few  seconds  Without  over-heating,  and 
it  is  desirable  that  they  should  be  built  to  take  these  extra  heavy 
overloads  without  flashing-over  at  the  commutator.  This  Paper 
describes  some  experiments  which  have  been  made  with  an  arrange- 


menlt  devised  by  Prof.  Miles  Walker  for  obtaining  good  commuta- 
tion up  to  much  heavier  loads  than  has  hitherto  been  possible, 
notwithstanding  the  saturation  of  the  interpoles. 

Where  the  inductance  of  the  armature  coil  is  low,  and  the  current 
to  be  commutated  is  small,  the  commutation  can  be  carried  out 
Buccfssfully  by  the  resistance  of  the  carbon  brush,  but  in  machines 
of  higher  rating  it  is  advisable  to  assist  the  reversal  of  the  current 
by  a  commutating  E.M.F.-  This  E.M.P.  should  operate  upon  the 
coils  during  the  jTeriod  In  which  they  are  short-circuited  by  the 
brUMh.  It  can  be  provided  by  un  auxiliary  pole,  plat-ed  near  the 
neutral  axis.  Now,  the  magnet-oinotive  force  of  the  armature  will 
f<-nd  to  magnetise  this  pole  in  the  wrong  direction.  Hence  we  must 
provide  upon  the  commutating  pole  sufficient  ampere-turns  to  over* 
come  the  armature  ampere-turns,  and  to  produce  a  flux  of  the 
amount  desired. 

Kin(<f  we  have  large  numbers  of  ampere-turns  (on  armature  and 
intoqioli«)  opposing  each  other,  the  leakage  is  very  great,  luid  on 
heavy  loads  this  causes  saturation  of  the  ])olc.  The  resultant 
number  of  amiMTe-t<imH  upon  the  jmle  is  small,  so  this  saturation 
t-aUM-s  cormideniblo  weakening  of  the  flux.  Thus,  in  order  to 
obtain  a  commutating  field  which  is  proportional  to  the  load,  the 
not  cxolliitioii  of  tlie  intcrpole  must  increase  at  n  greater  rate  than 
the  load  <urrent. 

The  niilhor  llii-n  proccwls  to  consider  what  happens  in  an  armature 
coil  during  comniutation.  He  discusses  cases  in  which  the  reactance 
III  in  rcjijicctively  large  and  snudl  compared  with  the  resistance 


winding,  which  is  made  with  more  turns  than  ordinarily,  say  twice 
as  many.  Brush  B  is  comiected  to  a  resistance,  which  in  th.Ls  Paper 
is  referred  to  as  the  diverter.  The  outside  of  this  divertcr  joins 
the  main  circuit  outside  the  commutating  poles.  If  the  resistance 
of  the  diverter  be  made  equal  to  th:it  of  the  commutating  pole  each 
brush  Win  normally  collect  one-lialf  of  the  current,  and  theiofore 
since  the  interpole  has  twice  as  many  tum.s  as  in  the  ordinary  iii  achiiio 
using  a  single  brush  we  will  obtain  normal  excitation  from  it. 

Suppose  now  that  upon  heavy  overload  the  pole  becomes  saturated, 
so  that  the  flux  does  not  increase  as  rapidly  as  the  exciting  current. 
The  interpole  will  be  too  weak  for  that  particular  load,  and  the 
reversal  of  the  current  will  be  delayed.  The  effect  of  this  will  be, 
as  shown  above,  to  increase  the  amount  of  current  collected  by  the 
trailing  brush.  This  automatically  strengthens  tii'  interpole  and  so 
tends  to  reduce  the  inequaiity.  As  the  load  furtlici  increases  so  does 
the  tendency  to  delay  commutation,  so  that  the  lu-'ent  collected 
by  .4  will  ever  increase,  at  the  expense  of  brush  B  ;  init  it  is  not 
mi  til  all  the  current  is  collected  by  ^4  that  we  need  fear  rouble  from 
sparking.  Consequently  We  can  by  this  method  commutaio  success- 
fully an  overload  which  an  ordinary  machine  could  only  deal  with 
were  its  interpoles  made  initially  twice  as  strong.  '  By  making  the 
commutating  pole  still  stronger,  and  normally  diverting  a  larger 
proportion  of  the  current,  we  can  arrange  for  good  commutation 
over  .still  wider  limits,  A  modification  of  this  scheme  is  shown  in 
Fig.  2.  Here,  in  the  place  of  the  diverter,  we  have  a  number  of 
back  turns  upon  the  commutating  poles.  As  the  distribution  of 
current  between  the  two  circuits  changes  with  overload,. these  back 
ampere-turns  are  decreased,  whilst  the  forward  ampere-turns  are 
increased.  With  this  arrangement  the  efiect  upon  the  commutating 
pole  is  even  greater  than  with  the  arrangement  shown  in  Fig.  1. 

In  large  machines  it  should  be  possible  to  save  the  cost  of  a 
separate  diverter  by  using  the  series  held  coils  for  a  resistaace  in 
circuit  with  brush  B. 

The  tests  were  iierformcd  upon  the  15  H.P.  (220  volt,  60  amperes) 
dynamo,  the  dimensions  and  electrical  details  of  which  are  given  by 
"  the  author. 

In  making  the  experiments  the  positive  brush-holders  were 
removed  and  rephiced  by  the  special  brush- holders,  made  of  Ted 
libre,  and  were  fitted  with  four  carbon  brushes,  each  of  which  was 
pressed  down  upon  the  coiuinutator  by  a  separate  brass  spring. 
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i«ii,  and  I  races  thfr  chuage  in  conditions  within  the  coil  as  it 
loii   li  M  L'iven  cycle  of  ii|)cration. 

'   lively  high  n'iu;tance,  it  is  shown  that  when  there 
iiK  Hold,  or  tlio  commutntiiig  field  is  too  weak, 
o.Muoii  iif  riirrcnt  under  the  hnish  chnngcH.  a  large  pro- 
find  nirrenl  beinir  lulliited  by  the  tniiling  portion 
'I'hi     in  -^imply  due  to  I  In-  fiirt   that    the  ]H<rsisting 
.  ,1  •     ,        I  (i.  |iili'  up  current  on  the 

I  .   ol  till'  lending  portion. 

I I  I  .  iiHiil  (IcHeribed  below 
il('|H'iidK.  I  ii^.  I  )it\i-^  all  iiidiculion  of  llie  actual  connections. 
Two  bnishcH.  .1  iiijd  //,  an-  uned  ul  e'icli  collecting  point  upon  the 

roi  -••••■■      ■' 1 1,0,1,    ...,.,,1.1.,. I  1 •■•'■h  other.     From 

II  immutatinK  pole 


The  original  hiteulion  wii.s  to  lind  tb<^  Ix'haviour  of  t 
during  commutation  bv  the  aid  of  a.  liigh  frequency  n^ 
using  the  C'.H.  <lrop  in  (he  coil  ilsyrf,  all  voltage  d""  '■ 
lines  being  (4iniinMt(-(l  by  caiTyin«  the  oHcillograph  li 
the  puth  of  the  ii.il.  as  suggcstvtl  I'.V  I'rof.  Kobcrt  ■ 
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'tani ''of'tiie  e."il.'lV,m'ever7rvas^«.m.dto  be  too  low  In  uivc  suflicient 
vohiige  for  the  oH,.ill.igi„pl,"i.  this  idea  had  In   l.c  abandoned. 

ZuU  a  «ern. ver  ^.sistatuc  strip  of  ^■^l^^^^^JT'^Zl 

was  inscrtctl  m  mn-  of  tKc  iirmaturc  coilS.  J 
dinp  of  0-12  volt  on  fun  load.  i^'"""  *•'''"■''  ' 
the  noighbourhooil  of  I  Mill  under  the  carlii. 
tinanl  ilrop  is  negligible.  The  resistance  of  11 
ohm,  BO  even  if  there  wen-  no  brush  drop  tin  1 
oidv  an  ino^pas(^  of  I  iier  cent.  ' 

f  I  ;  t^t.  wen.  made  by  circulating  the  power  between  two  co 
I  i„i„  lUM-current  nu..  hines,  as  in  a  Hopkinson  test,  one  of  M>o  raachin..* 
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being  fitted  with  the  double  brush.  The  current  from  one-half  of 
thU  b'ush  is  connected  through  the  commutatuig  pole  wmding  and 
the  other  through  a  diverter.  Ampere  niters  m  each  circuit 
fibwed  how  the  current  divided.  ,      i      ^         c 

Should  the  diverter  resistance  l,e  too  hi^.  oo  great  a  fraction  o 
the  load  current  wiU  pass  thn.:..h  the  interpole  wmdmg  T^^jM 
strengthen  the  pole  and  ..  n.  rate  a  greater  oommutatmg  E.M  F^ 
t  the  coils  under  commnrai„„  th«.  «  mjuired  to  overcome  he 
reactive  E  M  F.  The-  t  r-  the  potential  of  the  bars  under  the 
brush  B  will  be  ral^..l.  Uius  dru-ing  additional  current  through  the 
diverter.  notwithstaudu^  its  higher  res..stance.  The  amount  by 
which  the  potential  o/fhe  bniah  B  w  raised  above  that  of  .-1  is 
termed  in  this  Paf^er  the  correcting  voltage.  This  correctmg 
voltage  is  said  to  be  positive  when  the  brush  £  U  at  a  higher  potential 
than  'I"-  ''rush  .1  isee  Fig.  !)•  \    ,  . 

fii  Ui'-  Krst  series  of  tests  all  four  interpoles  were  connected  m 
scrio<  when  their  resistance  Was  OCtS  ohm.  Divided  brushes  were 
(it»(i  upon  the  positive  pole  only,  the  negative  brushes  being  those 
belonging  to  the  machine.  The  diverters  were  choking  coils  with 
Voving  iron  cores.  The  resistance  of  each  choker  was  approximately 
(p|5  ohm. 

Since  the  brush  position  h:is  a  considerable  effect  upon  the  dis- 
tribution of  the  current  under  the  brush,  it  was  important  to  get 
the  bnisheain  the  neutral  position— i.e.,  right  under  the  commuta- 
tiim  iwles.  To  do  tlii>  a  voltage  curve  was  taken  round  the  com- 
Miulutor;  the  slope  of  the  line  is  a  measure  of  the  strength  of  field. 
.-K.  the  position  of  the  e.xtra  commutating  field  introduced  by  the 
intetpole  can  easily  be  detected. 

In  order  to  fiad  out  how  the  load  on  the  machine  affected  the 
distribution  o> current  between  the  brushes  .-1  and  B,  a  series  of  load 


voltage  ob3en,-ed  across  the  double  brush  and  the  current 
commutating  pole  was  then  investigated.     At  the  »■  •'■  -  - 
some  unsteadiness  was  caused  bv  sparking.     It  i- 
indirectly  a  guide  to  the  saturation  of  the"  pole  ■■  ■ 
ampere-turns  upon  the  commutating  pole  :. 
for   dri\-ing   flux   across  the   gap— a' large    : 
balancing  the  armature  reaction:    and  on    : 
very  much  greater.     .Some  idea  of  the  extent  oi  ti. 
be  obtained  from  Fig.  r,,  in  which  the  upper  lin 

voltage  which  corresponds  to  any  particular  curren; 

as  obtained  by  this  method,  whilst  the  kjwer  represents  the 
observed  during  a  load  test  upon  the  machine. 


^     ioo 


tests  wn  now  performed,  l.'i.ids  wcit>  applied  from  "  to  Imi  .Tin- 
IK-ri-'.     Ceadinga  were  taken  of 

I      TotJil  load  rurrrnt. 

:'    <  iiirent  through  interpole  circuit. 

'■'■.  I  iiiniit   (broiigh  diverter  circuit. 

■I.  \oll4ii;e  obwrvcd  between  the  two  liiilves  of  the  divideil 
bniNlicH. 

The  Io.kI  w  hm  applied  by  diiTctly  coupling  the  machine  to  a  similar 
nuiehine  and  eireulatin«  iIm-  jHiwer  in  the  Hopkinson  method.  Duriiii; 
'lie  Hmt  tcHlM  the  «|)o<i.il  iniiehiiie  WH.t  nin  as  the  neiiernlor  of  the 
«"''ibination.  Jn  ordi  i  lo  nMcertain  how  the  current  would  dii 
tnbuc  itMcIf  if  the  iiilhienee  of  the  comiiuitating  K.M.F.  were 
rpmoTtd,  the  mnehine  was  cIoimvI  down  after  each  test,  and  the 
current  »-.im  pii,^,.,!  tlin)Ugh  the  arinatnn<  while  stationary.  The 
dl«lributl<(r  o(  t|„.  current  l)etween  the  eimimiitating  |x>li-  and  tU<- 
iluertrr  wnM  rif>t«(J.  The  cliMtribulion  in  this  case  was  ileterinine*! 
oiiK   liv  till-  rra,..tnm'<>ii  of  tlie  diverter  and  inler|Kiles.      .V  curve  v,i\.t 

III.  i:  |. lolled  xlMiving  how  111 iiiiniitatinu  |Mile  eurri'iil  (onlinalf<) 

>>iii.  Miili  ilie  Io.mI  current  liib«cn«a').  .\n  i-xiiniple  of  the  i\\>- 
of  eii,.,    .,l,i,,ii,„|  U  ^hown  in   Ki«.  :i.  when'  the  higher  line  n-pn- 

'^"'"  " "iMiiltniinK  pole  current  ax  ileterminr<l  bv  the  n-niMtan.  • 

of  the  t«,.  ,,r.uit«.  Tl.»  lower  line  i,  the  curnnliw  rediici^j  l.v 
the  double  hni.h.  II  will  Ih,  ,„^  ,(„„  ,„  ,(,„  .ImgnimllieuUerix.le 
tit  t.H.  pfniiik'.  the  p.xlr«  utrength  bi-inn  n-.,iiin-.l  1..  ijeuernto  the 
eorreeliMg  Noll  „,■  In  thin  t.»t  tb«  Unerirr  rt.i.i,i|anee  wait  ncnrlv 
Iwiee  that  of  11,..  ,„l..,|H,le«     ,•.,..  oMAy  f....^  ,,„„,,  too  tin;it.     Son.e 

IlU.n-     leMM     were     ,„Hle.     ILUIH    dllT«f«nl     .livelier     -l  -         I. 

liU.    I   are  iMirvr*.  -I...u,iik   Iiow   the  eonw-tinw   \oli  , 

the  load  .iirrent   in   n.-  n(  thr*e  lr«U.     Tl..'   n 

VMW.ditnined  when  111.-. in.rlerwwi.la WMt<M)li>w        m  e.  .  ■^     i 

In. Ill  a  .Mmi.li|er..ii.m  „(  th,.-..  oun™  lli.i  ih«  inieii 
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i^  In  order  to  obtain  heavier  lond.'s.  in  Iho  n.  . 

arranged  .so  lus  to  nin  as  the  motor  of  tin    ! 

Two  alternators  were  l>elle<l  up  for  the  y    , 

load  if  iieces-sjiry.     The  largost  ammeter  .■.IiiuiIj.  rt4aii.ti.li-  »«<v 

lIKI  ami)eres,   »<i   resistances  of  eureka   wirr   were   in»ert«>d   in 

instniinent   leads.     Full  .scale  defieolion  w.»s  now  obumcd  for 

amperes.     Of  course  the  heavy  loads  wetx-  only  applied  for  • 

Bceonds  at  a  time,  .so  the  shunts  wen-  i|iti!e  MtitiMe 
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flow  through  the  commutating  pole  winding,  and  this  in  turn 
strengthens  the  pole. 

When  the  diverter  resistance  is  too  low,  we  require  from  the  onset 
a  negative  correcting  voltage,  i.e.,  one  that  t^nds  to  strengthen  the 
commutating  pole.  As  the  saturation  begins  this  negative  voltage, 
i.e.,  excess  of  reactance  voltage  over  commutating  voltage,  must 
increase  still  more  rapidly. 

The  maximum  voltage  in  each  case  was  reached  at  a  load  of  about 
170  amperes.     In  each  case,  also,  the  curve  of  current  through  the 


Fig. 


interjwleH  shows  a  sharj)  bend  in  tliis  neighbourhood.  This  is 
evidently  the  point  at  which  saturation  occurs.  It  was  found  that 
when  the  divertcr  was  made  of  too  low  resistance  a  very  heavy 
current,  sometimes  as  much  as  three  times  full  load  current,  would 
circubitc  between  the  brushes  a  and  B  when  they  were  connected 
together  by  the  short-circuiting  switch.     This  current  caused  spark- 
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inK  nnd  )iiniiini  uriiliT  the  bnishcM.  When  I  hi-  Kwitch  waH  opciii-d 
«>  thill  llii-  corri'iiiiii;  vollnKc  wiw  (ipcrativc  in  adjusting  the  cx- 
'itiitjiin  of  the  |miIi',  (he  iiiiKiiint  by  wbicli  the  cnrrciil  from  brush  /.' 
i-x<c4-(lcil  I  but  (rom  brimh  .1  wiih  only  about  W>  [icr  cent,  of  full-load 
current,  nnd  the  ■(luiniiitiitiiin  was  good. 

In  n  ciuM-  in  wliiili  the  n-iii.Htnnce  of  the  divertcr  wan  nt  liKht  loads 
juNl  Hli({htly  l'M>  tiiKli,  the  brush  excrtotl  a  Hinall  positive  vciltuge  to 
rcihicc  the  exritatirm  of  the  coniinutatini;  pole.  Ah  the  UhkI  in- 
I'D'iiMpd  nnd  the  |Mile  began  to  brconii!  Hiituriitcd.  and  ho  'wan  too 
weak,  this  voltngi-  dccriiiwil.  piuwinK  tliri>uxh  zero  at  a  '  load  of 
2(Kl  iinip<T<.'B.  At  lliiH  |Kiiiit  the  distribulioii  of  the  current  ll)ftwecn 
till-  divertcr  nnd  inf«'r[)f>l<'  ttnuld  not  be  c!'iint'ed  by  conniT(tinK  the 
ItiihIk"  .1  and  /-',  fimc  the  |«ilc  w»m  the  right  Hirength  for  that  load. 


If  the  load  had  been  further  increased,  the  correcting  voltage  would' 
probaijiy  have  reversed.  " 

j.^'?-  i'^  P'"***^  *™'"  *bis  series  of  results.  It  shows  howtlie 
distribution  vanes  with  diverter  resistance  for  three  loads  viz.  250 
200  and  100  amperes.  In  each  case  the  curve  sprindng  from  zero 
IS  the  current  flowmg  m  the  commutating  pole  when  the  two  parts 
of  tlie  bi-ush  are  connected  together.     From  this  curve  >ve  can  see  : 

(a)  That  the  correct  diverter  resistance  is  about  0-05  ohm,  i.e.,  the 

,    ,         ,         O-OS^O-05 
commutatmg  pole  has  about  -^^-—-=2-6  times  as  many  turns 

as  necessary. 

(b)  In  the  200-anipere  case,  if  we  increase  the  resist-ance  of  the 
diverter  from  0-02  to  0-2,  i.e..  10  time?,  we  onlv  mcrease  tho  current 
from  66  to  120  amperes  in  the  conumitating  pole.  Tl>e  resistance 
is  bound  to  have  an  effect,  smce  it  is  only  by  destroying  the  balaiM;-e 
that  the  correcting  effect  can  be  caused. 


(c)  If  we  ch-aw  a  line  through  the  points  of  mtersection  of  these 
three  pairs  of  curves  we  tind  that  the  same  diverter  ti^sistance  does 
not  give  the  correct  excitation  of  the  interpole  for  different  loads  if 
the  correcting  effect  is  not  present.  A  load  of  250  amperes  requires  a 
higher  resistance  in  the  diverter  than  a  load  of  100  amperes. 

If  we  plot  the  maximum  correcting  voltage  against  diverter  re- 
sistance, we  find  that  the  point  where  the  maximum  voltage  is  zci-o  is 
evidently  the  correct  diverter  resistance  for  light  loads,  so  by  exter- 
polation  this  gives  a  value  of  about  0-045  ohm. 

From  the  experiments  thus  far  we  have  discovered  tliat  the 
double  brushes  can  exert  what  we  have  tenned  a  correcting  voltage, 
and  this  voltage  can,  and  does,  beneficially  affect  the  distribution  of 
the  load  cun-ent  between  the  commutating  ]iolc  and  its  diverter. 
This  voltage  reaches  its  maximum  at  about  tlircc  times  full-load  on 
the  machine  when  the  diverter  resistance  is  too  high.  When  the 
diverter  is  too  low,  the  voltage  is  in  the  rerverse  direction,  and  seems 
to  follow  a  straight-line  law. 

Oscillograph  records  were  taken  on  a  IIikUIcH  high-fre<)uency 
oscillograph  to  sec  how  the  current  changed  in  tlie  coil  under  com- 
mutation. The  instrument  recorded  the  dnip  in  pressure  in  the 
small  resistance  in  series  with  tlic  coil.     A   iccord  was  taken  fiwt 
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vail 
Hho 
COTi 
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,  the  bnish  acting  as  a  .Minrlr  « idc  l>nish.  and,  h<voii<I1>.  with  the 
li  open,  »<>  that  the  Iwn  lialvcs  of  the  double  brush  were  m 
with  the  |iarts  of  I  he  .  ir( nit  shown. 
-  1)  is  one  of  the  re,  nnU  talvcn  when  the  bnisli  was  actmg  as  a 
!■  brush,  with  an  ad  ustnicnt  of  the  cominulalnm  (lolc  pur 
Iv  mndo  too  strong.  The  current  rises  (|nirUlv  Iim,,,  m  m'galixc 
a-  to  IV  poaitiv.'  vuhie  far  exceeding  the  lea, I  ,  i.rrent  which 
aid  bo  carried  by  the  coil.  It  is  then  bn.utjlit  down  ♦"'  the 
,,  I  vtt»c  by  thp  resistance  of  the  arc  niidei  the  l>nish  .Oi.st  as 
l.ar  loSvcH  the  bruHh.  I'ig.  Il»  is  a  record  lakn,  with  tin-  same 
..  iMiont  of  the  cominiilating  pole  divcrtir  as  before,  but  wit  I. 
H»  .Ich  o|Mn  HO  as  \n  bring  into  aeli.m  the  sell  adjustHiL'  feature 
lla    dmible  brush.      Her.'  the  eurivnt     rise     from  the  negative 
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value  to  the  correct  positive  value  almost  in  a  straight  line.  The 
commutation  was  perfectly  sparkle.ss,  notw*ithstancling  the  ill- 
adjustment  of  the  diverter.  Other  diatTams  are  presented  in  the 
orif;inal  Paper  showing  a  case  with  the  diverter  adjusted  to  make  the 
pole  far  too  weak,  and  other  instances  of  more  or  less  faulty  com- 
mutation. 

In  order  to  obtain  some  idea  of  the  variation  of  the  flux  in  the 
commutating  pole,  a  search  coil  consisting  of  two  turns  was  wound 
upon  the  pole  tip  and  connected  to  a  flux-meter  (Grassot). 

In  each  test  in  wliich  the  flux-meter  was  used  it  wa.s  noticed  that 
this  saturation  took  place  at  a  load  of  .300  amperes  approximately. 
At  this  load,  the  flux  in  the  air-gap  required  for  good  commutation 
is  only  about  :iJXX)  C.G.S.  lines  per  stjuarc  centimetre.  A  very  large 
amount  of  leakage  accounts  for  the  saturation,  however. 

Tables  are  presented  by  the  aiithor  giving  the  results  of  a  series  of 
tests  using  fliverters  of  resistances  of  0-059,  0-IJ48,  00.35,  0-028  and  a 
short  length  of  heavy  cable,  this  latter  being  practically  equiva- 
lent to  a  short-circuit  across  the  poles.  A  diverter  resistance  of 
0-028  ohm  was  evidently  the  best.  Initially  the  diverter  resistance 
is  slightly  too  high,  so  the  bnish  exerts  a  voltage  tending  to  drive 
current  through  the  diverter.  This  voltage  at  any  instant  is  equal 
to  twice  the  product  of  the  diverter  resistance  and  the  extra  current 
forced  through  it,  together  with  an  additional  drop  due  to  the  in- 
crea-i-d  current  density  under  the  leading  part  of  the  brush.  As  the 
intirpole  saturates,  more  current  is  re<iuired  to  maintain  its  flux,  so 
this  correcting  voltage  must  decrease.  This  continues  until  it 
reaches  zero — i.e.,  the  current  in  the  commutating  pole  is  just  what 


it  would  be  if  a  sinele  brush  were  used.    If  ♦)»  ™..i,-      i     o  • 
creases,  the  voltage  between  the  br,wW       i        °^»™^  J<»d  m- 

load  the  current  densitv  under  the  ♦-''■•  •  ^  -    '  ^ 

the  average  being  about"  8.5  ampere  ''' 

to  this  density  is  fairly  high,  and  ..  '*" 

of  the  brushes.  '  '^^* 

The  foUowing  conclusions  are  drawn  bv  the  author  — 

1.  Jt  IS  possible  by  means  of  the  arrancement  shown  -mTig.  1  u. 
make  a  contmuous  current  generator  or  lotarv  eonvertor  hariM 
commuta  mg  pole,  which  do  not  m,uire  to  bo  cirefuDv  -dj.«W 
must  be  done  on  an  ordmarv  interpole  machine  ' 

2.  V\  hen  such  a  machine  is  heav-ily  overloaded  it  ,  ill  automnticalh 
strengthen  the  commutating  pole  a*  as  to  avoid  «.arkma  at  th^ 
brushes  In  the  machine  on  which  the  test  w.«  m«le  ui  o^^A^ 
of  nme  times  fuU-Ioad  current  could  be  cx.mxnuUted  without  ipuk- 

3.  Better  results  may  be  expected  when  •  ,. 
initially  a  httle  too  great.     In  this  ca,«e  a  i- 

will  be  exerted  on  normal  load.     On  o\.i "n 

decrease  to  zero  and  then  reverse.     Thus,  (or  ..  \ 

voltage  between  the  brushes  .1  and  £  a  lai^r  , 

obtained  than  would  be  the  case  if  a  n«^ativccormt.nc  >-lt     '  »  ,- 
already  on  normal  fuU-load.  "  " 


THE    HIGH-TENSION    MAGNETO  WITH  SPECIAL   REFERENCE   TO  THE  IGNITION    OF 

AEROPLANE  ENGINES.* 

BY   A.    P.    YODNO. 

(Concluded  from  page  1001,  IV.  /,A'A7A'.) 
Summary.— The  author  explains  the  principles  underlying  high  tension  magnetos  for  aeroplane  work  and  disriu«M  ranou  poinU 
m  t  l,n  df-Hiirn,  as  affcctinc  tlic  efficiency  of  performance  and  the  nature  of  the  spark,  (."un-es  are  presented  showing  tkr  nnMtatu  in 
t  ..  tliix  and  the  im|K.rtanr.-  of  remanenco  and  coercive  force  in  the  magnets  are  cmph5!iis«tl.  Tli.-  nUlion  of  the  flux  to  the  mrTKT 
■  f  the  spark  i«  con.sid.-red,  and  some  details  are  presented  to  illustrate  the  need  for  cBnful  nu-chani.iil  .lesimi  »nd  •oraratr  workmaA- 
■-liip.     Vinally  the  author  pives  some  instructions  as  to  the  care  of  magnetos  and  their  upk»-p  in  nrai  inc. 


ArrENDix. 

So.MK  NoTE.S  C'oXfF.RNINf;   BaTTERY  IoNITIOX  SYSTEMS. 

The  I'lr  oflhf  flj/nlem  in  .IwKTiVn.  — The  battery  system  of  ignition 
i-n'iw  being  nned  more  extensively  for  automobile  work  than  the 
liii;h  tennion  magneto.  In  Viu-  l*<  two  eur\-es  are  given  indicating 
.American  practice  since  1913.     The  percentages,  which  relate  to  all 


Kio.  IH.-  (I  iivM  liUxrATLxo  Tiir  Tr.xn«srY  Tw  Uevkht  to  llATrniv 
IiixrriiiN  IS  .\MKnicA. 

lyiK--!  of  Ani.-rirnn  car.  rxrliiding  the  Ford,  have  boon  compiled  by 
the  "  Horwjeiui  Ak'k  "  of  Ainenni. 


, It'r-vnUita  of  ran  flilml  willi  — - 

V-nr.  Mn 

11)1,1 

11)11 

IDl,-. 

Il)l)l 

11)17 

Miiijnrli)  iTTMuK  Hitllrri/  Si/'lrm.     Thi*  XfTy  vrxoil  f|ii.    lion  will 
Midoiibtr«|ly  nnlvp  iliH<l(  in  th»  .  onnN»  of  time!     TJiP  li.m  \«|. m 

not  likely  ever  to  die  iiiit  iiiimlv  in  Ainrrirn,  InvnU'o 
'Ktiodf  elootric  liKhtiiigand  •.luinm'  in  that  rnuiiiry  1 1 

•  Abatriu'l  lit  a  1'»|wt  rend  Iwfun-  I  ho  Aeronautical  .Sik  .■  ;  v. 


good  arguments  in  its  fav.Mir.      \t  fhr  -imr  tinir  tl„  l..,t!.  rv  -vstcm 

of  ignition  has  be<>ii  ii-'  ,Jx- 

because  there  was  nm  -jj 

factory  high-tension  nil.                                   _  .  .« 

being  manufactured  an-  .i  greal  uupnn  i-ninii  (m  i  • 

year  or  s<i  ago.     Kven  in  this  country  after  ihr  v  .il 

batterj-    ignition   sysloin    may   l«e   tr     '      '    •    •  i,„ 

certain  Knglish  cars,  but  if  a  very  ■  -n 

magneto  is  available  thi-  b-ittrn-  --r  np 

info   exten.sive   use.      1"       ■  :   ■ 

thoniughly  reliable  urn-  llv 

be  de|)ondent  for  its  i"  •  •«- 
batten,-   -which  IinfortiinnteK    in   llu-  ixxikvI  iikx ttiutnaJ  aotd  rk> 
trical  cimiiNincnt  part  of  the  niodpm  nu>l»rr«r. 

The  battery  Kj-nteui  of  ignil:—  '  ■    ' '  '  -  — "" 

pinnes,  but  thi-^i  would  lie  ii  r'  .>>r 

coimtnietion  n-liability  -  pvpii  :  r«i 
and  primary  coimidrratixii. 

.\n  Analysis  ok  -niK  WoKKiicn  or  rnr  Pitttut  Jfrrrrv  •  r 
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through  the  primary  at  low  speeds.  Iron  wire  is  most  frequently 
used  for  this  unit,  because  it  increases  its  resistance  rapidly  with 
increase  in  temperature,  thus  automatically  preventing  any  appre- 
ciable change  in  the  current. 

The  primarj'  winding  is  connected  in  series  with  the  resistance  if 
and  the  contacts  .4,  direct  across  the  battery,  wliile  the  secondary 
wmding  is  coupled  up  to  the  rotating  arm  of  the  distributor  in  the 
usual  manner.  In  fact,  if  the  battery  resistance  R  be  deleted  so 
that  the  primary'  is  short-circuited  on  itself  wlien  the  contacts  A 
close,  the  connections  correspond  exactly  to  those  of  the  high-tension 
magneto.  The  only  vital  difference  between  tlie  working  of  the  two 
systems  is  that  whereas  in  the  magneto  the  current  in  the  primary  is 
"  induced  "  by  the  rotation  of  the  armature  in  a  magnetic  held,  in 
the  other  system  current  is  supplied  by  the  battery  at  a  practically 
constant  voltage. 

Usually  the  contact-breaker  and  distributor  fomi  one  complete 
unit,  the  contact-breaker  cam  and  distributor  arm  being  fitted  to  the 
same  spindle.  It  is  necessary  with  some  systems  to  provide  for 
automatic  -  advance  "  of  the  spark  with  mcrease  in  speed,  and  this 
result  is  achieved  by  driving  the  contact-breaker  cam  shaft  through  a 
spring-controlled  centrifugal  governor. 

The  contacts  A,  which  in  many  cases  are  made  of  timgsten,  are 
first  closed  for  a  certain  period— during  which  tune  the  current  in  the 
primary  grows  in  value — and  then  suddenly  opened.  At  that 
instant  the  high-tension  spark  occurs  as  a  result  of  the  enormous 
voltage  induced  in  the  secondary  by  the  collapsing  of  the  magnetic 
field  created  by  tlie  primary  current.  The  intensity  of  the  high- 
tension  spark  is  dependent — other  things  bemg  equal— on  the  vajue 
of  thejprimarv  current  that  is  broken  when  the  contacts  .4  separate. 


conditions,  from  equation  (1).     The  working  of  this  formula  can  be 
explained  by  applying  it  to  a  concrete  example. 

Assume  that —  Z-  =  00125  henr' . 

7?=  0-25  ohm. 
£■  =  6  volts. 

The  growth  of  the  current  in  the  primary  circuit  under  the.se  con- 
ditions is  shown  by  the  larger  exponential  curve  in  Fig.  20.  calcu- 
lated from  equation  (1).  At  the  end  of  0-3  second,  however,  a 
steady  condition  has  been  reached,  the  current  curve  being  for  all 
practical  purposes  merged  with  its  asymptote  (at  24  amperes).  In 
an  interval  of  only  00033  second  the  current  has  reached  a  value  of 
1-5  amperes — i.e.,  6-2  per  cent,  of  its  final  steady  value  in  less  than 
one  hundredth  of  the  time  taken  for  that  steady  condition  to  be 
attained. 


[f.'i,:    I'l— M..iiKi!s-  Battebv  and  Con.,  High-tension,  Svste.ii. 
( As  used  in  America). 

Theorelirxtl  Coniiideraliowi.'-— When  the  contacts  close  a  steady  and 
constant  voltage  K  is  applied  to  an  inductive  circuit  which  comprises 
the  ])riiiiary  winding  in  series  with  a  certain  resistance,  and  the 
current  grows  from  zero  in  conformity  with  tlie  well  known  expo- 
iir-titial  law  :  — 

—  III 

,    -*'.'l_,~i      ' (1» 

'      «('       '  I 

Where — 

i  =  inHtantaneouj)  current — amperes. 
l{.-r  -r,  =tot«l  resistance  of  primary  circuit — oliins. 
/y=HelMndiictii)ii  of  jiriniary — henries. 
':'   ;  battery  voltage. 
I     tiiii'!  in  He<^on'U,  meawurcd  from  liic  instant  at  wliiili  the 

lircnit  is  closed. 
)•     resintjiniM-  of  primary-  oIiidh 
r,     lialliiMt  rcHiHtunce— ohms. 
During  the  Hhort  interval  of  time  tliid  tlie  pritimry  <  urrent  Is  grow  - 
ini?,  o  mnKni'tic  Held  ix  being  created  by  the  (  urrnit,  and  it  is  by 
virtue  o(  thin  nin>m-tic  (iel<l  that  energy  is  Hlornl  in  the  winding. 
At  the  inxtant  of  "  break"  the  magnetic  lield  suddenly  collapses, 
nnd  iiiflui'-H  III  the  seccjnihirj'  winding  an  enormous  voltage  which  in 
KUtliiiint  to  produce  a  »park  at  the  plug.     The  action  i8  onalogoim  to 
what  takcK  phu  e  in  a  liighlf  n^'ioii  iiuignoto.     A  certain  ainoiiiit  of 
energy  i»  I'"!  duimg  the  proiesM,  but  probably  soiuelhing  like  70 
jHT  cent,  of  the  energy  ston-d  in  the  primurj-  is  available  for  ignition. 
In  eonniilering  the  i  lmni<  lirmticn  of  different  ignition  coiIb,  there- 
fore, wc  nrc  (tm  With  llir-  lii«b  tension  miigiieto)  eliielly  coiiciiied 
with  111"  prjninry.  »clf-iiidurtion  L  and  the  value  of  the  ciiireiit  at 
"break"   (/ii).     The   Intler  eun  bo  rQadily  calculated   for   known 


O-IO  0-20  0-30  0-40 

Time(t)  Seconds. 

Curves'calculated  for  foUowinR  assumed  conditions,  which  are  representative  ; — 

Open  circuit  system         i.=0-0125  henry.    r=0-25ohm. 

Closed  circuit  system:      Z.=00125  henry.    ?'^0-25ohm. 

Ballast  resistance— r=0-25  ohm  (when  cold). 

Fig.  20.— Battery     Ignition    Systems.     Tvpic^l    Curves    Showing 

(!r(.)Wthof  Pkijiary  Current. 

Let  us  suppose  that  a  balla.st  resistance  of  0-7.!)  ohm  is  connected 
in  series  with  the  coil  just  considered,  bringing  the  total  resistance 
of  the  primary  circuit  up  to  1  ohm.  The  maximum  current  (/)  is 
now  reduced  to  (5  anqiercs.  The  smaller  curve  in  Fig.  £0  represents 
the  growth  of  the  currnit  under  these  new  conditions.  The  ratio 
LjR  (usually  called  the  '■  time-constant"  (A")  of  the  circuit)  is  the 
time  taken  for  the  current  to  reach  63-2  per  cent,  of  its  final  and 
steady  value  (/).  ij*k^ 

77ic  Vital  Importance  of  the  Covtact-breaker.—  The  form  of  curve  to 
be  aimed  at  is  settled  by  the  characteristics  of  the  contact-breaker 
mechanism  used  in  series  with  the  primary  winding.  These  mecha- 
nisms can'be  classified  under  two  distinct  groups  ; — 

1.  The  "  closed  circuit"  contact-breaker. 

2.  The  "  oiien  circuit  "  contact-breaker. 

The  "closed  circuit"  contact-breaker  corresponds  in  principle 
to  the  mechanism  adopte<l  on  many  high-tension  magnetos,  in  that 
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Calculation  mado  for  (ollowlni;  assumed  conditions  :— 
Bntlery  volts.  bO    Z..  00125  henry.     Speed  ^  500  rova.  permln. 
Ballast  ro»lstnncor»'0-25ohm.    r    0-25ohm.     Period  of  cloaad  circuit     ^ 
Period  of  open  circuit 
Fin.  ai.— Batteiiv  Igmtion  Svstkm.h.     ('urrbnt  Wave  row  TYriOAi, 
Ci.iisKii  Cmiurr  System. 

the  circuit  w  closed  for  the  greater  portion  of  the  liinr  interval 
betwi'cu  suceesHivr  s|.ail{s.  At  the  I'listant  of  firing  the  circuit  is 
rH|)i<liy  broken  nnd  I  hen  imiiiedialely  made  again.  It  is  not  essential 
that  I  ill-  cuB5»nl  ■  Ml  vc  be  nbnornmlly  steep  at  the  beginning,  and  the 
lower  curve  in  V\v.  -0  wmild  be  sui'table.  In  fact,  the  values  of  (A) 
mid  (/.')  choMli  a.M  1  basis  fur  this  curve  are  (piite  representative  of 
the  ■  cloned  circuit  '  UaltrTv  svstcm  used  in  Aiuerica  at  the  present 
dav. 
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C'onsitlering  the  easeof  a  six-cylinder  engine  running  at  2,(H.H)  revs, 
per  ij  in.,  100  breaks  per  second  would  be  required — that  is,  the 
interval  between  successive  breaks  would  be  0-01  second.  Assum- 
ing that  the  ratio. 

Time  circuit  is  closed_ 
Time  circuit  is  open  ~ 
then  the  primary  is  closed  foi  0(Kt7.5  second  at  this  sjjeed,  and  open 
for  OfHJ2o  second.  This  means  that  at  the  instant  of  "  break  "'  the 
primary  current  has  reacherl  the  value  of  2-4  amperes.  At  lower 
ffpeeds.'the  time  durins;  which  the  primary  is  closed  would  be  corre- 
spondingly greater.  Thus,  at  1,000  revs,  per  min.  the  prunary 
would  be  closed  for  001.5  sec,  and  at  ■'  break  "  the  current  would  be 
4-2  anii>cre8.  At  very  low  speeds,  say,  below  200  revs,  per  min.,  the 
maximum  current  (/)  would  he  broken  in  every  case. 

Will  the  "open  circuit  ""  type  of  contact-breaker  mechanism  as 
formerly  used  m  the  Attwater'-Kent  system,  the  primary  circuit  is 
(■pen  for  practically  the  whole  time,  and  is  closed  for  o  ly  0-0033 
.-e<on<L  This  time  interval  is,  furthermore,  independent  of  the 
siH-ed. 

When  the  "  open  circuit  "  type  of  contact  breaker  is  used,  the 
current  cur\-e  must  be  very  steep  at  the  beginning,  so  that  the  cur- 
rent in  the  primary  can  reach  an  ap|)reciable  value  before  the  circuit 
1-  ni;«in  broken.  The  large  curve  in  Fig.  20  is  suitable  for  these 
conditions  ;  if  the  (jrimary  be  closed  for  0<M)33  second,  the  current 
will  have  reached  l-.j  amperes.  This  is  the  current  (In)  that  would 
be  broken.  Here  again,  the  assumed  conditions  are  quite  repre- 
.•<entafive  of  the  "  open  circuit  "  system  as  used  in  America. 
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Fio.  22.  —  Battbry  Systems  or  loicmoN.  Cawtlated  (Vbves 
aowiNu  CiTHRictT  ASD  rnwr.ii  CoNsirMmoM  or  Typical  Oi'EN  asd 
Cloud  Ciiurt-rr  8YSTRM.M. 


I'ndfr  the  head  of  the  divtrical  rhnractoristics  of  the  systoni  the 
author  workii  out  the  relation  for  the  energy  eonsumption,  and 
n|iplir«i  it  to  tt«ro  pmcticnl  ciiwh,  involving  rcii|)C<-tively  an  oiK-n  and  a 
ilowd  I'ln-uit  HyHtem.  Thcw  ligup'N  arc  plotted  in  Kig.  22.  Curves 
xhowiMg  the  wntio  nmMuiiH  i|  indi('iit4>  clearly  that:  («)  The  |M(Wer 
I'oiiHuinption  with  nn  "  oimii  cinuit  "  iiyRteni  i.s  exlrcmely  small  n« 
coinparc-d  with  a  einiied  "  i  in  iiit  "  xyiitcm.  ('<)  Whereas  the  [xiwer 
in<  rt'iiM-t  with  the  h|m<p(|  in  Ihr  lirst  cn««,  the  rcverxe  in  tnic  in  the 
wroml  c'iiw>. 

WIm'M  (onnidenng  th<>  ovrnill  <'fliri«>nev  of  A  battery  »y»tom  it 
must  He  ri'iiii'iiilH-ntl  that  thr  eniToy  ennxuinecl  by  the  <-oil  is  derived 
frrim  II  ballery  which  III  turn  nloren  up  it  cortniii  ainoinit  of  energy 
Kiipplicd  by  a  dyiiiiiiiii  dhvrn  by  the  iwlrul  motor.  Thus  n  i  oUNiiler- 
iibli-  loim  o(  iii.Tiiy  o<Tiir».  ami  it  i»  «afr  to  ii.Hi«imi>  ibiit  if  I  1m-  power 
taki-n  by  tli<<  loil  under  givm  i-oiiditjimii  ia  H'.  ihi-n  the  |Mi\icr  that 
li/ii  to  lie  iipplii-d  by  the  eiigme  eonvxponHillg  to  thin  (oiulition 
will  Im-  Miiiiotlnii^'  o(  llir  order  of  2  H.     Taking  the  ellieipiuy  I"  he  lln' 

I-neryv  gi\cii  nut  by  ii|uirk« 
>■"'"'  ,.  ',.,".        •       -      -  Uic iiiauiieto  w nuperior 

l'.n<>ii.'V  coiiniiiiiol  by  ignition  iipimmtlM 
lo  liny  form  of  battery  Mynlein. 

2.   Srrntiilartj  Viillinir  iiml  Sixirl  b'.ntrgy.     Thp  iiiiltlif-d  ■.<-i-ii|ular\ 
viiltnge  at  "  brruk  "  in  primorily  dep«-nilent  on  tl><-  curt' ii  brrk.  o 
{In)  and  the  lu'lf  iinlitrlioii  of  itir  primary  wi.; 
■  oil,  niiil  MHHiiiiiInu  II  «piirkl<-<-<       l-nak."  the  ■• 
iiirreiuir  iilnioat  in  i.tnr|  pro|ioiiioM  to  /n.      It  . 

",V»I »  the  <lr«ign  of  the  itiil  Ik  "le  \\  tlint  the  uparUing  i      .i^.   ion 

piirea  fa\oiiral>ly  with  thill  pnxlu.r.i  by  a  high-triiitiun  i  iignrlo  •• 


\\  hen  we  come  to  consider  the  energr  disapated  by  U.e  snark 
however,  companson  with  a  magneto  iriU  show  that  tb^  iatu-r  iTby 

far  supenor.     Particularly  fe  tR.  true  of  the       :^ *^-9t«i. 

which  of  necessity  delivers  a  very  feeble  sp,.i 

The  maximum  energy  a  ailable  for  a   '■  ^,    ;ij   j 

practical  case  amounted  to  about   n    -  .  i 

magneto  gives  a  spark  energy-  at  hii;  ■  , 

0-10  joules,  and  whilst  with  the  -  i.; 
energy  remains  constant  over  the  w  • 
gives  a  spark  that  become.*  more  ;;.- 

the  speed  increases — at  least  up  to  >  :  .,  ,,  ,...,,  „  ,, 

the  spark  intensity  is  not  of  such  v It 

Thi.s  is  an  inherent  property  of  •  ..t  ^mvn,,\  i  ■^ 

either  batter>-  .system,  and  one  th.t-  .',. 

more   satisfactory-   results   under  w 

has  shown  that  a  spark  which  in-  r-  r| 

with  the  speed,  is  to  be  desired,  becau=<.-  u  tli!nii».ii«  tUi  lu.vKuty 
of  advancing  the  spark,  by  automatically  speetline  up  the  piupao- 
tion  of  the  explosive  wave. 

In  the  '•  closed  circuit  "  .system,  a  more  enetv 
obtained,  particularly  at  low  speeds,  but   the  ii:- 
falls  off  with  increase  in  speed, -which  is  just  the  opi>-:i  ■  \.-  v  i,.ii  i.. 
rc<iuired  for  the  very  best  resultc. 

In  a  final  appendi.x  the  author  invesitigates  mat henutioally  «>m« 
formul.-e  for  computim;  the  primary  current  in  a  magneto  at  bicak. 
dividing  the  time  jx-riod  into  two  sections,  Tlie  method  is  iUna- 
trate<l  by  a  practi-al  example. 


MR.  J.  S.  HIGHFIELDS  PRESIDE^"^.^L  ADDRESS  TO 
THE  ASSOCIATION  OF  SUPERVISING  ELECTRICIANS.' 

Before  this  war  broke  out  there  w.i>  ;i  vrrv-  .irtirr  tniffr  -B-ir  m 

progrt'.ss,  the  enemy  then,  as  now.  !•      _  :tvi- 

most  serious  etTortu  were  being  mad'  to 

turn  us  out  of  markets  which  we  hail  l-'  l.<-» 
of  our  own  business  comp<-tition  had  run  tu  iidituioui>  U-iititJiN  the 
result  being  that  prices  were  cut  to  such  a  Wjw  tiBurx-  that  trader* 
could  not  hve,  and  then,  in  onler  to  make  end*  mo-v     ■•   '  ••    '^H  to 

be  rediice<l  to  suit   the  low  priies  ri<«ulting  in  iii'  iir 

carried  out  with  |ioor  material  and  often  with  j-  nr. 

and  with   little  r»'miineniti<m  to  iti"  -iid 

iiiade<|iiate  profit  to  the  employer.  thy 

state    under   these  conditions.      .\    ':  i»^ 

earned  and  con»c<iuently  low  wageo  i«iil  '•'»■ 

best  nu-n  avoiding  it  and  Koeking  other  trail  ■' 

are  better  rewanled.     In»de<(U«te  ).-•■•'-  .->! 

credit,  with  the  recult   that   the  bn-  "d 

there  is  no  money  to  s[«nd  <>ti  •->  '^ 

neceKsiirv  to  enable  inn'  "" 

applied  to  a  ouisider.  '  ■•*" 

result  being  that  the  !■■  '  "K 

griMind.      I   am  not  Mig^f»-tiiik  (oi  "•• 

ilounshing  ctmeenia  in  the  country-,  i  • 
ledge  that  there  were  many  in  a  far  ' 

One  of  the  leiwons  of  the  wnr  i»  t'  •"•! 

the  fetish  of  i-hrni.ti.-«-<  without  rri  '••^ 
general  V'  • 
by    this    . 
ea.sy  nn- 1- 
goodx  at 
luanufiK  ' 
Kritish  I 
period... 
,1,  III.    I 
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plant  and  must  drive  the  manufacturer  when  he  can  to  the  closest 
competition  in  prices,  with  the  result  that  quaUty  is  reduced  and 
skill  and  labour  are  inadeciuately  paid  and  experimental  designs 
leading  to  improvements  are  strictly  limited  to  the  one  direction  of 
reducing  cost.  I  do  not  wish  to  be  misunderstood  in  this  matter. 
I  realise  the  great  advances  that  have  been  made  in  all  directions 
for  many  years,  but  I  have  no  hesitation  in  saying  that  pixjgress 
would  have  been  greater  had  profits  been  larger  and  particularly  if 
the  whole  business  had  not  been  hampered  from  its  inception  by 
faulty  and  restrictive  legislation. 

Some  may  say  all  tliis  is  true  as  regards  the  supplier  of  energj' 
that  the  inadequate  profits  of  the  suppHer  may  lead  to  low  prices 
being  paid  for  plant,  but  that,  on  the  other  hand,  low  prices  help 
your  contracting  biisiness.  I  agree,  and  I  am  no  advocate  for  high 
prices,  but  I  like  to  see  the  prices  reduced  after  adequate  profits 
have  been  earned  and  the  business  largely  financed  out  of  these 
profits.  In  this  way  prices  can  be  rapidly  reduced  so  long  as  the 
output  increases,  which  the  reduced  prices  will  always  ensure.  Low 
prices  brought  about  in  this  way  are  based  on  a  sound  fomidation 
and  benefit  everyone.  Low  prices  which  are  such  as  to  bring  about 
the  ultimate  niin  of  the  business  may  lead  to  the  temporary  benefit 
of  a  small  number  to  the  detriment'  of  others,  but  they  can  never 
result  in  pei-manent  benefit  to  the  industry  as  a  whole. 

What  vou  want  to  work  for  in  the  future  is  to  make  your  busiiiess 
a  well-paid  one,  carrying  out  good  work  and  in  sufficient  volume  to 
enable  it  to  be  done  at  low  prices.  You  do  not  want  low  prices 
accompanied  by  low  wages  and  inadequate  profits.  I  suggest  that 
the  desired  result  can  best  be  attained  by  working  together  and 
considering  the  general  interest. 

I  want  to  say  a  few  words  about  another  aspect  of  your  business. 
I  am  glad  to  see  that  so  niany  of  your  papers  deal  with  the  difficulties 
encountered  in  using  the  plant  and  material  suppUed  to  j'ou.  There 
is  no  way  so  efi'ective  in  improvmg  design  as  tjie  clear  reaUsation  and 
the  statement  of  the  defects  of  existing  apparatus.  This  can  be 
done  only  by  the  men  In  actual  daily  touch  with  the  difficulties. 


The  great  hindrance  to  successful  standardisation  is  the  difficulty  of 
finduig  out  the  defects  m  existmg  gear.  The  .supplier  of  the  gear 
does  his  best  and  sends  out  what  he  considers  to  be  an  effective 
design,  but  no  matter  hoW  careful  he  is,  it  Ls  impossible  for  liim  to 
foresee  all  the  conditions  that  arise  in  practice — they  are  realised 
to  the  full  only  by  the  user.  If  the  user  is  unskilful  and  the  apparatus 
very  defective  probably  it  fails  altogether  ;  then  an  improvement  can 
easily  ]>e  made.  A  more  common  experience  is  that  the  apparatus  is 
sUghtly  defective  and  the  user  skilful,  with  the  result  that  the  user, 
by  small  modification,  makes  the  apparatus  work  sufficiently  well. 
The  unportant  matter  is  to  find  out  about  these  mochfications.  I 
think  you  would  do  a  great  service  to  the  wiring  business  if  you 
could  aiTange  to  collect  as  much  information  as  possible  about  the 
defects  in  the  existing  gear  wliich  you  use,  and  make  suggestions  as 
to  the  remedies  you  have  found  necessary  and  also  indicate  how 
permanent  improvements  could  be  niade. 

There  is  much  talk  about  higher  wages  in  the  future  ;  it  is  a  loose 
expression  and  I'eaDy  meanmgless.  Wages  are  paid  in  money  and 
money  is  only  useful  as  a  means  of  exchange.  No  one  wants  money 
as  money ;  we  want  the  things  and  the  service  which  it  will  buy, 
or  wliich  it  can  be  exchanged  for.  If  wages  are  increased  without 
increase  of  output  it  follows  that  the  commodity  produced  costs 
more.  When  wages  are  increased  in  a  few  trades  only  the  men  in 
those  trades  benefit,  because  they  can  still  buy  at  the  old  prices 
the  products  of  other  trades  where  wages  have  not  increased.  When, 
however,  wages  in  all  tiades  are  increased  without  a  general  increase 
of  production,  the  price  of  everything  is  also  increased  and  no 
benefit  follows. 

But  better  wages  are  desirable,  using  the  expression  in  the  sense 
that  the  earner  can  get  a  better  exchange,  and" with  more  work  done 
by  each  man,  and  more  men  and  women  working,  the  dfesired  result 
can  be  secured.  This  desirable  result  can  be  furthered  by  using 
standard  designs,  labour-saving  machinery,  and  better  skill  in  direc- 
tion. But  the  one  great  essential  is  to  secure  a  large  and  increasing 
market  for  labour  and  the  things  it  produces. 


NOTES  ON  THE  DESIGN  OF  ELECTROMAGNETIC  MACHINES.* 

I'AKT  11. 
DESIGN  OF  A   SLOW-SPEED  ALTERNATING-CURRENT   GENERATOR. 

BY   STANLEY   PARKER   SMITH,  D.SC. 

(Con'iiyed  from  page  H14.  Vcl.  LXXIX.) 

Summary. In  Part  1.  of  the  article  the  author  deals  with  some  of  the  main  principles  undoriying  the  design  of  alti-iriiitmi^  riincut 

generators  In  Part  II.  these  principles  are  applied  to  the  design  of  a  low-speed,  three-phase  alternator,  giving  750  kw.  at  2.200  volts 
when  runnin.'  at  a  speed  of  2.50  revs,  per  inin.  In  Part  lit  a  three-pliase  turbo-alternator  is  designed  to  give  2,000  kw.  at  3,000  revs. 
jM.r  mil),  at  a  line  pres.sure  of  .')00  vfiUs,  and  tlie  mechanical  stresses  in  the  rotor  arc  discussed. 


Let  u.s  now  design  the  following  machine  : — 

Three-phake  Alternator. 

Oiilpul :  750  kw.  at.jiower  factor  =0-8. 

Line  Presnure  :  2,200  volts  with  pha.se.s  joined  in  .star 

Hjieed  :  2'jO  rcvH.  per  min. 

Freqin II' fi :   .'jii  (•v<lt's  ])fr  Kecond. 
(Jiarantees. 

Tempi  I  III  It  rr  rixia  :  'J'o  be  in  acconhuK  c.  wilii  the  nilrw  hiid 
down  by  the  Enginceririf;  StiinilarrjK  Coniinillce,  namely,  after 
coiitiniiouH  Working  on  full  load,  tcmiierature  rise  of  atator 
core  not  to  cxceerl  OO'^d.,  and  r)f  utator  and  rotor  windings  not 
to  excceil  50°C.  hy  thernioinfter  or  Or/'C  by  rosistance. 

liffwinici/  and  r<i/iilnlii)ii  at  jiowc'r  factors  of  unity  and  0-8 
to  1»(!  Htateil. 

Ware  form  :  To  be  aH  nearly  Hinosoidal  as  |i(i:,siii!c,  and  free 
from  tootli  rijiples. 

Method  ok  PnofiEDURE. 

Jt  will  bo  convenient  to  arrange  the  calculationH  under  llie 
following  lieadingg,  thougli  tliey  cannot  alwavH  bo  curried  out  in 
this  order,  becanm!  it  m  continually  neccHHary  to  check  one  jiart 

•  I  li"  lir»t  article  of  thi»  !"  riiH  dealt  with  Continuous-currcnl  MaoliinoB 
and  111')  lirHt  pari  f.f  lli-  nrlicln  iippi-an'd  in  TiiE  KLWriiiruM  of 
June   2n'l,    llU'l  (Vol.  L\.\  \II.,  p.  2«0). 


again.st  another.     A  strictly  logical  procedure  would  entail 
nmch  repetition,  which  must  be  avoided  here. 

1.  Main  dimensions. 

2.  Stator. 

3.  The  magnetic  circuit. 
■1.  The  rotor  winding. 

5.  Efficiency. 

I.  Main  Dimen.sions. 

Wit  li  alternating-current  machines  it  is  a  good  plan  to  work 
with  tin?  phase  ])rcssure  and  phase  current,  and  so  avoid  any 
confusion  that  might  ari,se  from  the  way  tluj  ])hascs  arc  intcr- 
liid<c(l  at  the  terminals.     We  have  then  :    - 

Oiit|iut  of  machine^  :7r)0/()-8:^937-5  k.v.a. 

()iii|iut  per  ])hase='».')7-.'3/3=312-5  k.v.a. 

I'rr.Hure  per  phase  :    r„=2,200/\'''3=].,270  volts. 

Current  per  phase  :    7„=312, 500/1,270=216  amperes. 

HcMilutions  ])cr  second  :  w=250/G0. 

N,,.  of  poles:  2//--2//w=21 

In  diTivftg  1h(3  main  dimensions  of  the  macliine,  we  can 
follow  a  method  siriiihir  to  tiiat  used  for  c(intinuou»-(Uirrent 
nnnliiiics,  though  here,  of  cour.sc,  the  nnmlicr  of  ])oies  is  deter- 
mined l)y  the  given  speed  and  frequency. 

Eor  slow-speed  alternators  of  this  class,  wc  can  work  with  a 
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waximum  flux-density  in  the  fjap  horn  9  to  10,000,  corresponding 
with  a  mean  flux-density  (or  specific  magnetic  loading)  : — - 


B,n^n=Yj  =5,500-6,000, 


where 


0=useful  flux  per  pole^ 
y=pole-pitch  in  centimetrcs=:TZ);2/), 
i=total  core-length  in  centimetres. 
The  ampere-conductors  per  centimetre  of  periphery  (or  specific 
electric  loading)  can  be  taken  : — 

Zla      „-„      „- 

ac=    ""=250— 275, 

wlierii  Z=total    number   of   conductors   iu   armature 

winding, 
/B=currcnt  per  conductor, 
D=sta.toT  diameter  (bore)  in  centimetres. 
Let  us  choose  5„enn=5,t-UiJ  and  ac=^60 ;  then,  assuming 
sinusoidal  variation  {see  eq.  15,  Part  I.),  we  get,  for  the  output 
coefficient, 

C=7i''KB^„^aclO-\ 
=9-85  X 1-06  x5,800  X  260  X  10-«=15-8, 
^v  hence  we  get 

^3^^gF^^^937-5xI0^x60^^.^  „ 

Vn  15-8x250 

To  split  up  this  product,  we  must  obtain  suitable  values  for 
the  periplu-ral  speed  and  the  core-length.  The  peripheral 
-peed  of  engine-driven  alternators  usually  lies  between  25  and 
.;•")  nietre.^  per  second,  and  such  speeds  seldom  call  for  any 
.>|>ecial  Construction  of  the  rotor,  as  is  mostly  needful  with 
water  and  steam  turbine-driven  alternators.  To  obtain  a 
cheap  machine  the  diameter  must  be  kept  small,  and  for  this 
reaaiiii  the  use  of  round  i>oles  is  generally  out  of  the  question, 
uiile.is  the  regulation  guarantees  are  very  stringent.  The 
liiiiit  III  reducing  the  diameter  is  reached  when  the  .space  for  the 
iiiiliMg.s  becomes  insullieient.  ur  the  machine  becomes  too 
i"iij^  to  cool  efficiently.  In  5i)-cycle  altcrnatoi.s  with  a  large 
i  limber  of  poles  the  core-length  varies  from  25  cm.  to  35  cm., 
Hid  .seldom  exceeds  40  cm. 

.Vfter  various  trials,  it  wa.s  found  that  a  core-length  of  32  cm. 
Mve  u  .suitable  peripheral  velocitv  for  this  machine. 

With  L  =*'}2  cm.,  D--^  1  "12  X  10«;32=44  x  10*, 

vlieiice  the  bore      Z)=21()  cm., 
and|tli«  pole-pitch  y=-.-r21i»,  21=27-5  cm. 
=  1'  nu'tre.s  per  second, 
(it  is  useful  to  remember  that  at  50  cycles  the  periidieral 
-|>eed  I'  in  metres  per  .second  is  equal  numerically  to  the  pole- 
I'ltch  )■  in  centimetres;  for  (•-.■7Z>HlO-*=2/jl/il'o-*=2/i'10-- 
1'  metres  per  sccoml.  when/    .")(».) 
As  a  check  on  the  abuve  iiiliiilations,  we  luive 


C^ 


it:!7 


x6o 


-15-9. 


Id" 
Jlii»,<.T2>250' 
which  ugree.H  with  the  value  of  ('  we  atart'Od  with. 

in  »  core  lengtii  of  32  iiii.  we  can  have  four  ventilation  ducts 
of  I  em  eacii,  leaving  .'J2  I  2H  cm.  of  i)lat<'s  and  insulation. 
With  21  S.W.G.  (0-5  mm.)  plates,  the  not  iron  length  will  be 
il.oul  ii'.i  ■  28     25-2  cm. 

The  poliir  are  is  usually  about  tiO  to  70  per  cent,  of  tiie  pole- 
pitch,  if  we  make  the  jiolcare  'i^lftcm.,  the  ratio  /i  l'=ti9 
per  cent.,  w  liieli  is  Nuitaltie. 

The  wiiiii  dkmiitsum*  of  the  miieliine  will  then  be  as  follows  : 
Diameter  :   />     21(1  cm. 
I'.ripliery  ;  ,i/)     Olittem. 
I'ole  pitch  :    r     27-5  cm. 
i'ole  iiri-  ;  ()-■  I'J  cm. 
t'ore-leoKth  :   L    32cm. 
Iron-leUKlli  :   A<     25-2  cm. 
Vent,  duets  :    Four  of  1  em.  each. 
We  must  now  sen  if  it  i.s  pos.siblc  to  ol>tait)  HatiHfuctory  itAtoi 
iiid  rotor  windings  with  tln'se  main  dimeuxions. 
2    Stator. 
(d)  Sliilin    W'inditiit.     There   !•.   no  nii>ri>  import 
lie  design  than  the  stulor  windiiu',  and  uule.s.H  w<- 

'Mtor     WIIkIiiil'       Ur     I  alllliit      li.l^.       a     l'oikI     lo/ii   IiII 


phase  pressure  of  i.27.,i  volt^  and  current  of  2l«  amperes,  it 
would  be  weU  If  possible  to  use  coUs  made  of  cn,nU  nrip 
arranged  to  form  a  two-laver  wi"  ■■  ■      -  ,^ 

many  advantages— they  cool  w. 

not   excessive,   the   mechanical    •  . 

alternators,  however,  the  double-lay,rr  Wiuuiiig  is'i 
limited  to  a  small  number  of  copper-strip  rondii<-tf>r- 

The  simple.it  way  to  suppress  tooth     * 
wave  is  to  use  a  -ninding  with  a  fractio: 
pole,  and  for  this  purpose  a  two-laver  v....     .  .;, 

admirable  solution.     The  fact  that  the  wav. 

tied  down  to  a  whole  number  of  slots  per  pol' 

the  greatest  importance  to  the  dcsigne.-,  who  ■ 

find  it  a  hard  matter  to  obtain  a  suitable  win.: 

freedom.     With   ;)=12.   a  symmetrical   thr.  . 

cannot  be  obtained  when  o  =  I  or  2.  for  then 

would  not  satisfy  the  condition  /('=3/<r;l.  .: 

section  2,  Part  I.     Therefore,  we  make  n=3.  .-o  lij.i  ;,  =4  ii  .- 

no  common  factor  greater  than  one  with  the  number  of  pha-- 

i\'=3. 

The  wave  winding  we  shall  use.  then,  will  ha\e  three  similar 
parts,  so  that  if  it  were  connected  to  a  comnmtator.  e*ch  of 
the  three  slip-rings  would  tap  three  poim^.  thereby  making 
connection  with  three  similar   parallel  circuits.     The  foils  vi 
each  pha.se  would  then  be  spread  over  1 2<>  deg.     In  t  i 
case,  however,  we  need  an  open  windinj;.  .so  that  i 
can  be  joined  in  star  :  and  at  the  same  "•■  •'•■-! 
winding  at  60  deg.,  instead  i.f  at  12<»d.  . 
spread,  and  .so  obtain  the  .same  output 
winding.     Since  the  winding  is  to  be  opcmU.  • 
parts  of  each  plui.se  can  be  joined  either  in  s<<r 
as  we  please.     With  the  series  eoi  ' 

will  be  one-third  of  the  numU'r  i 

nection.  so  that  the  space  factor  ;  ■r 

case.  Since  with  a  current  of  210  anqn'res  jht  conductor  Um 
eddy  loss  is  not  large,  it  is  better,  tiierofort-.  with  respect  to 
cost  and  s])ace  to  u.se  the  .series  connection.  Thus,  thr  rum-m 
per  comluctor  /„  =  /,  — 216  anqn-res. 

To  design  the  winding,  then,  we  can  procoo<l  »»  follow*  :-  - 

Total  numlwr  of  conductors:    Z=-:tD.nc  /,=6e(».S((0  2l>. 
=698. 

Nundter  of  conductors  per  phajto  :  <>'.'- 

Xiiinber  of  conductors  |mt  pha.*<'  and 

in.st<'ad  of  finding  a  siiit.v'.' 
by  trial  and  errir.  wi-  can  re', 
on  the  theory  of  armature  w 
p.  18.  abstracU'd  in  The  K. 
whence  we  have  for  />'  —  !.  " 
of  coil-.sides  per  slot,  »  2,  ' 
bers  of  .slots.  N -36h  i  9.  I 
obtain  a  .symmetrical ''•'•■■■ 

question.  Iiecau.se  ot 
6x216  i.l76ftnq»r 
though  ]>ermi.s.sible.     ' 

Number  of  itlots  | 
that  the  mnnber  of  son  > 

The  nearest  periuiiwibl.'  \ 


Since  117-    I 
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(b)  Couiections  of  Stator  Winding. — Though  these  are  not 
needed  at  the  present  stage  of  the  design,  it  will  be  as  well  to 
complete  the  stator  'winding  straightway. 

To  hnd  the  points  at  which  the  stator  winding  is  to  he 
opened,  it  is  wgll  to  obtain  mental  pictures  wherever  possible. 
For  this  pmpose,  the  three  circles  in  Fig.  12a,  are  drawn  to 
represent  the  vector  polygons  of  the  three  similar  parts  of  the 
winding.  Thus,  each  circle  stands  for  a  polygon  of 
C/iY=351/3=117  vectors  (or  sides),  and  all  three  are  exactly 
alike. 

The  117  coils  represented  by  each  polygon  must  now  be 
divided  into  three  equal  phases  at  120  deg.  If  the  phase- 
spread  were  to  be  two-thirds  of  the  pole-pitch,  or  if  three- 
phase  tappings  had  to  be  taken  ofi  a  closed  winding,  we  should 
merely  have  to  split  up  the  117  vectors  of  each  polygon  into 
three  equal  parts  of  39  vectors,  and  the  problem  would  be 
solved  ;  for  it  is  quite  obvious  that  if  the  numbers  1,  40  and  79, 
for  example,  divide  117  vectors  into  three  equal  parts,  the^^ 
will  also  divide  117  coils  into  three  equal  parts,  whilst  the 
vector  diagram  shows  at  once  that  the  phases  obtained  thereby 
will  be  at  120  deg.  Thus,  for  three-phase  tappings  ofi  a  closed 
winding,  slip-ring  I.  would  tap  segments  1,  118  and  235  ; 
.slip-ring  II.  would  tap  segments  40,  157  and  274  ;  slip-ring  III. 
would  tap  segments  79,  196,  and  313.  The  equi-potential 
pitch  is  seen  to  be  :  «/p=C/a=351/3=117. 

Since,  however,  a  phase  is  only  to  cover  60  deg.  of  arc,  the 
coils  represented  by  each  polygon  must  be  divided  into  six 
groups,  though  it  is  clear  the  groups  cannot  be  equal,  since  117 
is  not  exactly  divisible  by  six.  Consequently,  we  get  virtually 
an  unsymmetrical  six-phase  winding,  but  this  is  immaterial, 
so  long  as  we  get  a  symmetrical  three-phase  winding.  By 
splitting  the  winding  into  alternate  groups  of  20  and  19  coils 
each,  as  shown  in  Fig.  12a,  the  three-phase  points  already 
marked  are  not  altered,  so  that  the  symmetry  of  the  three- 
phase  winding  is  not  affected. 

The  coil-joints  (or  segments)  corresponding  to  the  vectors 
marked  can  be  written  down  at  once  from  the  obvious  and 
simple  relation,  x=l-\-{n—l)  yc,  where  x  denotes  the  joint 
corresponding  to  the  vector  m.  In  this  way,  the  joints  to  be 
opened  can  be  tabluated  as  below.  It  is  seen  that  the  numbers 
I,  40,  79,  &c.,  marking  the  three-phase  points  occur  in  the 
columns  for  both  n  and  x,  though  in  different  cyclic  order,  thus 
confirming  what  we  just  said  wlien  discussing  three-phase 
tapjiings.  After  a  little  experience  a  designer  finds  out  many 
short  cuts  in  drawing  up  such  tables. 


Vector  n. 

Joint 

x=l  +  (n-1)y 

Top  coil-side 
2x-\. 

Bottom  coil-side 
{2x-l)-yr. 

1 

1 

i—a  in 

Blot 

1 

676=-- B 

in  slot 

113 

21 

•2:n> 

4.59  =  6 

77 

432  =  C 

72 

40 

79 

1.17=0 

27 

130=B 

22 

(Kl 

:}08 

1  615=-6 

U)3 

.588  =  0 

98 

7!) 

1.'.7 

313  =o 

.53 

280  =  B 

48 

«'J 

3.5 

(19  =-6 

12 

42  =  C 

7 

118 

235 

1  409=0 

79 

442  =  B 

74 

i:w 

113 

1  225-^6 

38 

198  =  C 

33 

I.-.7 

:ii3 

«2.')    « 

10.5 

598  =-5 

100 

177 

l!ll 

381-6 

(14 

354     C 

.511 

l!«i 

40 

1     79    a 

14 

52  =  J? 

9 

•iHi 

200 

(  537 --6 

90 

510=0 

85 

2.%5 

118 

1  236= o        , 

40 

208  =  B     ., 

35 

2.'p.'> 

347 

093^6 

no 

(((»}  =-  0 

111 

271 

I!M1 

391     « 

Oil 

3114     U       , 

111 

294 

74 

147     6 

25 

120     O 

20 

313 

274 

,  .547     a 

92 

520     B        , 

87 

333 

132 

.  303-6 

51 

27(1     V 

4(1 

In  iKJilitidn  to  the  joiiiln,  wc  uiuat  know  the  coil-:*idea  con- 
nected thereto.  It  odd  niiiiilierH  1,  3,  5,  &c.,  are  used  to  denott; 
the  coil-ni(lf'H  a,  h,  c,  Ac,  in  the  top  layer,  and  even  niimbe;H 
2,  i,  C,  liv.,  the  coil-nidoH  'A,  ]i.  C,  &c.,  in  tin'  bottom  layer  {nee 
l'\H.  12),  the  top  ciiil-sidc  j<oing  to  joint  r  i.s  obviously  2jr— I, 
luid  the  bottom  cuil-.^idc  (2./  I)— jf/.  Tli<-  poHition  occupied 
liy  I  lie  coil-uide  in  the  .ilot  ctin  be  written  down  by  insjiection. 

To  hIioW  the  conni'Ctionn,  the  minibi^rs  of  the  jo'nts  to  lie  cut 
and  thti  corresponding  coil-side»  can  be  enterctl  in  ii  diagrani, 


as  shown  in  Fig.  12b.  whence  the  groups  to  be  joined  together 
can  be  seen  at  a  glance.  In  the  present  case,  the  three  parts  of 
each  phase  are  to  be  joined  in  series,  and  the  three  phases  inter- 
linked in  star.      » 

For  issuing  instructions  to  the  shops,  it  is  well  to  have  a 
diagrani  similar  to  that  shown  in  Fig.  12c.  This  enables  the 
winder  to  see  at  once  in  what   slots  the  coil-sides  lie  where 


fZ94 


216^-^=^^-^  196 
Fig.  12  (.4). 


I  459       I   757       I  615       ]  313        j    63        | 


469      ]  zis     ~]  525      ]  ^1        j  79       ^   537      j 
13b\       I"  "  "   ' 


35      1  693     1  391       1  7-$7      |  5^7     ~l   X3      j 
666  '       364         1Z0         5Z0        2X6  676 


i_i      ^_^ 


I V- 

i 


Mf 


If 

Fig.  12(B). 


JTf 


COIL  SIDE  N9 
TERMINALS 
SLOT  n? 


PHASE      N   Y¥\ 


PHASE    peg  ^2\ 

98       74 


130\ 


V?     /        27     53  25      sT    TW 

CROSS      CONNECTORS. 

33       9  64     40 


COIL  SIDE 
POSITION 


dbtf 
III 
III 


[IB 

111      57 


22 


36      92 


77      M  S"'      100 

Fio.  12(0). 
(A)  V<  :tor  polygon  i/f  threc-pViase  winding  with  a— 3;  C— 351  ;  5^-117  for  phass- 
sproac!  rji  60*.  ,  .    , 

(Bi  Sch-me  of  connections  for  joining  the  three  slmllnr  parts  In  series, 
(C)  H'.:  i-ion  In  ilott  of  coil-sldoa  to  which  speclBl  connections  have  to  be  made. 

.•iliiiriiii  joints  are  m  lu-  niude,  und  it  is  well  for  h-im  to  attach 
tiillies  luarkod  a.s  in  tlie  diagram  to  the  respective  coil-sid.s 
befon-  lii'ndil%  Hi"  I'ods  into  sliupe. 

Till'  jiresont  wiiMJiiin  luis  nuiny  cross-connectors,  due  to  tln' 
fiut  Hint  a- 3.  In  I  In'  common  winding,  where  a=l,  these 
iirc  iriJuceAto  oiir-l  Innl. 

(7'o  he  contini/id.) 
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SOME    FEATURES    OF   STREET  LIGHTING    SPECIFI- 
CATIONS.* 

liV    W.    EIJCAK   REED. 

Lighting  specifications  should  assure  proper  and  adequate  street 
illumination,  and  broad  specitications  covering  intensity  of  illu- 
mination and  other  features  might  be  practicable.  Such  specifica- 
tions impose,  however,  a  large  amount  of  work  in  verifying  the 
service,  and  it  is.  therefore,  often  considered  preferable  to  specify 
inrrely  the  equipment  which  supplies  the  street  illumination. 

.\.s  city  street  lighting  is  usually  a  growth  or  evolution,  specifica- 
tions generally  cover  changes  and  extensions  in  existing  systems, 
and  engineering  practice  must  adapt  itself  accordingly.  The  history 
of  street  lighting  specifications  in  this  country  includes  a  number 
of  more  or  less  unsuccessful  attempts  to  meet  the  situation.  The 
inherent  difficulties  of  measurinu  illumination  have  given  rise  to  a 
tendency  to  prove  8er^•ioe  by  records  of  energy  supplied,  checks  of 
maintenance,  and  occasional  checks  of  candle-power  of  lamps  in  a 
laboratory. 

It  is  necessary  to  adapt  equipment  and  lighting  intensities  to  the 
re(|uirements  of  different  cliusscs  of  streets  interjireted  in  a  practical 
way.  Relatively  small  sections  which  it  is  desired  to  illuminate  to 
high  intensity,  as  in  ""  white  way  "  lighting,  should  not  be  paid  for 
c.xclusively  from  city  funds. 

It  in  difficult  to  specify  standards  of  intensity  for  various  classes 
of  streets,  partly  because  high  revealing  power  may  depend  upon 
other  factors  than  intensity  of  illumination,  such  as  direction  of 
light,  comparative  brightness  of  surfaces,  visual  angle  between  street 
surface  and  lamp,  number  and  intensity  of  light  sources  in  field  of 
vision,  &c. 

There  are  two  schools  of  thought  regarding  distribution  of  light. 
The  one  favours  fairly  uniform  intensity  of  light  along  the  street, 
and  the  other  a  moderate  diversity  of  intensity.  Tpon  the  whole, 
the  average  horizontal  illumination  intensity  at  the  street  surface 
seems  the  most  satisfactory  measure  of  light  intensity.  This  should 
be  Mc-veral  times  greater  at  important  street  intersections  than  in  other 
parts  of  the  street. 

It  is  desirable  in  the  interests  of  economy  to  limit  the  number  of 
.jill.  rent  sizes  and  kinds  of  lighting  unite  used.  Average  operating 
\  lilies  rather  than  initial  values  .should  be  employe<l  in  engineering 
<  ill  ulations  and  in  speciliciitions.  These  may  be,  perhaps,  M  per 
'  lilt,  of  the  initial  vahies. 

Uirge  units  generally  are  more  economical  for  street  lighting  than 
small  units.  In  a  piirtinilar  case  a  comparison  of  250  c.p.  and 
4(H»c.p.  gnH'tille<l  incamlcsi  cnt  lamps  showed  an  increase  for  the 
lntt«T  of  (M)  per  cent,  in  illuminating  power  with  only  22  jier  cent, 
iiicm-nw  in  cost.  The  i  ust  [mt  mile  of  lighted  street  should  determine 
the  e<'ontinii('al  choice  nf  system  and  size  of  units  to  be  em|)loyed,  and 
this  makes  it  possible  to  iinliidc  in  specifications  the  number,  height, 
spacing  and  location  of  units.  Provision  should  be  made  for  hmited 
increase  or  cJecrcaiM'  of  llic  iiiiniber  of  unif.s  and  for  defraying  the 
(«Ht  of  changes.  IJ^htiiit;  units  should  be  specilied  us  standard 
]ani|iH  which,  when  <i|H'rat<'d  niiiler  standard  loiiditions,  give  stated 
average  and  ininimiini  rundlc  power  and  light  distribution.  1'ro- 
vision  should  Iw^madc  fur  substitution  of  mure  eflicient  light  soiirees 
if  available. 

I..iimp  HU|ip(irts  shoul'l  be  Hpecjfie<J,  and  pnivision  should  be  made 
for  changing  them  and  defraying  the  cost  thereof.  Supports  should 
be  »rl("cl«'<|  with  a  view  to  pleasing  appearance.  The  spacing  for 
curviMl  and  for  slopiiik'  »ln-<'tH  nlmuld  Ik-  shorter  than  for  straight 
levi-l  stre«-ls.  Kvery  i  iini'  "lioiild  haven  lamp  on  its  outer  boundary. 
.■^IHMiliiiilioni  xluiiil'l  |PiM\iili'  against  excessive  outii>!i-s.  whiili 
form  one  nieiiHiin'  of  tbi-  i|ii.ilily  of  the  service.  S|R'(ilientioiis 
iioiild  also  in>'lB-lu  a  ligliliiiv'  -■licdnlc. 

DiHlnbiitinti  systems  slioiiM  be  specified  an<l  standardiwd  fm  > 
given  iliHlnct. 

I'erhapH  the  gftMitifit  pmbirm  in  strcnt  lighting  is  to  arrive  at  a 
satisfaclnrv  price.  The  uniiiitiiiliHl  is  incliiusl  In  pbi-e  rplinnce 
U|Hin  tniin  rliiiigi'd  in  iilher  rides.  KX|ierieni  e  slioW'*  llliit  pub- 
lished rimlH  of  lik'litinu  ""•  o(  little  value  Ulllesn  a  thiin>Ut.'li  ailcdvsis 
of  I  be  viiiiniH  Ill-Ills  iiii'liidiil  be  made.  Mkewise  iomI  nf  slnii 
light iiiij  |S'r  rapilii  in  of  value  iiiily  in  indicating  what  ici  a  roaaouiibl' 
n)i|iioprialion. 

The  life  o(  ii  roiilni.t  ii|Iim'»m  the  ■lenreciation  cost,  which  i-<  >il  .• 
iiireeted   by   kitiil  ><(  ih|iii|.mii'I1I   and  <<lmrneti^r  of  o|><T.ilkin      T\-- 
i|i|fRtioii    as   belwrrn   diHudvnnl^iges  of  short    ten,! 
conlrnrt    Is  sometiiii)'«  ibi<|io«<H|  of   by   ndoptitut 
roTilrael    with    pnivinioii    fm     aiil>alltlltinK    ilii|inn  • 
when  availahle. 

rroviHiiiiis  for  eniiliniiils  ••(  •"•rvico  inemasf i  "■ 


ways.  As  high  efficiency  uiunut  nt^ 
reduce  the  cost  of  energy  or  will  civ.- 
same  cost  of  energ>-.     The  effect  upon  t  ■ 

be  small.     Thus,  if  the  energ?'  Cost  b:  :?ii  x,^r 
ICKi  per  cent,  increase  in  efticiencv  of  ili'imn 
lighting  cost  by  only  about  1.5  per  < .  -  •        v 
source  is  not  warrantetl  unless  it  !. 
and  its  advantages  and  reliabili- 
it  should  not  be  substituted  u:  ' 
indicated  after  paying  all  fi.xe<I 
(old  and  new).     Such  a  margin  : 

When  illumination  intensitv  , 
be  made.     Specification^  ffcnemi 
of  the  lamps  must  be  tested.     Tli;- 
and  expensive  work.     Variation  m  mituii  \  . 
variation  with  age.  variation  with  condition 

variation  due  to  Huctuations  in  the  ser\-ice  mi[.].;\.    i  i   .irniii., 
difficulties  in  the  way  of  arriving  at  a  typical  result. 

The  maintenance  element  is  particularly  imp^^t-cnr.     f  v,!!.-,  v;,.n  ..f 
dust  and  aging  of  lamps  may  diminish  the  liL'b; 

Ample  t:uarantees  should  Im-  obtame<l.      .\  . 
under  such  guarantees  will  then   include  vir 
supply  to  lamps,  verification  of  age  and  mninteiKuii'*-. 
illumination  intensity  through  photometric  tests  in  '• 
The  lamps  themselves  may  be  checked  before  in"   "   ■ 
operation.     Penalties  may  be  applie<l  for  dclici. 

Specifications  should  include  provisions  on  tb' 

1.  Limited  extension  of  lightini;. 

2.  Re-loi-ations  of  lamps  and  »|uipment. 

;{.  ( "hanges  in  .systems  and  kind  and  size  of  lighting  unit*. 

4.   Limited  discontinuance  of  lighting. 

0.  Right  of  city  to  u.se  i>arts  of  disi  nbution  systems  for  afrnal  virea. 

6.  Approvals  by  city  or  its  elivlrician. 

7.  Provision  reganlini;  metluKis  of  venfication. 

In  itmclusion.  the  engineer  having  stn.>rt  lighting  in  rh^irpr  iehi>ttM 
analyse  thoroughly  the  whole  situation  with  a  view 
the  greatest  service  for  the  available  apprxipnst Kin  1 
and  in  the  execution  thereof  the  spirit  as  well  as  th<- 
fulfilled.  Recognising  inability  to  forecast  drvr 
engineer  should  seek  to  include  m  specification*  the  <-- 

than  the  details,     A  comprehensive  plan  for  city  ligli;..,» 

gradual  improvement  \t  di-sirablc. 


THE  SIMPLIFICATION  OF  USE  TESTING.* 

HV    i.l'i.     I.    TASNri.. 

In  everj-  ciute  whcri-  a  \'arlcy  lo.ip  tost  u  ;ii.».lr  Ibr  '{•• 
at  once  aris«-s  to  the  orthmlox  in,  "  What  i»  the  wo,.' 
the  conductor  under  test  7"      In  tlir  i-r.--  i  •>    ■■< 
instance,  in  testing  over  a  pnjirr  csble  « 
the  same  gauge,  or  it  is  posnible  to  obt-. 

knowledge  is  nut  only  uuiuvv.->.-.iiy.  but  In  ,i.i,i'\   iri  iii«- 

less  accurate  r»'?ult. 

There  is  no  oriisiuality  aUiut  tlwf.>!l.'"  mw  in.''...I  %.  t    .-  i  -i 
to  \to  seldon»  uswi.  it  is.  pcrhnps,  .  • 

Providing  the  coiiductom  i-om. 

the  same  gaui;e,   the  only  kiwrni , 

betwiy-n  the  two  testing  isiints. 

.\MNiimitii:  tbr  loivbtioii-i  of  'He  onlinsr*-  WSMt.l.-. 
for  an  earth  t  > 
liOtiiloli  to  lin 
lo   KiiiMinJ' 


•  Atwlriirl  ol  pn|N.r  pi. 
Wftmim  n(  the  llliiiiiiii,.! 
AniPrii  nil  limtitiito  •>!  Kl> - 


«  joint  iii'etiK 
'U   MiKlelv    I  I 


l>ill-.i 
lul   III 
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SPECIAL  NOTICE. 

Last  week's  number  of  "THE  ELECTKICIAH"  completed  Vol.  LXXIX. 
With  nert  week's  number  will  be  issued  the  Index  to  the  Volume. 


THE  DESIRABILITY  OF  PROFIT. 

In  these  davs  when  Socialists  talk  glibly  of  Capital  having 
no  claims  to  consideration  it  is  well  to  emphasise  *the 
elementarv  and  fundamental  fact  that  prosperity  and  the 
payment  of  dividends  go  hand  in  hand.  This  theme  is 
largely  the  text  of  Mr.  J.  S.  Highfield's  Presidential 
Address  to  the  Association  of  Supel•^•isiug  Electricians. 
So  long  as  adequate  dividends  are  not  paid,  further  capital 
cannot  be  attracted  to  an  industrial  enterprise,  and  the 
business  caimot  make  satisfactory  progress.  In  attempting 
to  satisfy  the  shareholder  who  is  receiving  a  poor  return, 
steps  are  often  taken  to  cut  down  the  cost  in  every  possible 
direction ;  but  such  steps  usually  lead  to  inferior  production, 
lack  of  investigation,  on  which  advance  so  largely  depends, 
the  carrying  on  of  the  business  by  men  who  are  not  suffi- 
ciently qualified  or  who  are  not  sufficiently  assisted,  and, 
lastly,  the  pa^nnent  of  wages  which  are  not  as  high  as  they 
might  be.  So  long  as  an  industrial  concern  is  carried  on 
under  these  conditions  it  is  working  under  a  great  handicap. 
This  ha?  been  the  difficulty  in  the  electrical  industry  in  this 
country  for  many  years.  No  doubt  great  advances  have 
been  made  in  many  directions,  but,  as  Mr.  Highfield 
points  out,  there  is  no  question  that  progress  would  have 
been  greater  had  the  profits  been  larger. 

There  are  those  who  think  that  the  lower  the  price  of  a 
commodity  the  better  for  the  community  at  large.  This 
idea,  however,  is  not  necessarily  true.  It  depends  entirely 
to  what  the  lowness  in  price  is  due,  for  there  are  two  ways 
in  which  low  prices  may  be  brought  about.  The  first  is 
by  means  of  price  cutting,  in  which  firm  A  adopts  a  certain 
price  in  the  hope  that  his  competitor,  firm  B,  will  not  be 
able  to  accept  such  a  low  figure ;  if  this  is  so,  then  firm  A 
benefits  by  a  larger  volume  of  business.  In  all  probability, 
however,  firm  B  proceeds  to  knock  down  prices  still  further, 
and  finally  neither  firm  makes  a  profit  worth  having.  This 
is  wliat  may  be  described  as  the  suicidal  method  of  lowering 
prices,  and  the  net  result  isljad  for  the  community  at  large. 
Undoubtedly  the  purchaser  obtains  a  product  at  a  very  low 
•^jrice,  but  the  chance  is  that  the  product  is  unsatisfactory. 
Apart  from  thi.s,  however,  the  manulacturer  is  placed  in  an 
un.iound  financial  position  and  is  unable  to  make  satis- 
factor\-  j)rogre.s.s  in  impioving  Lis  products,  with  the  final 
result  that  some  foreign  fiini  steps  in  and  the  turnover  is 
still  further  reduced.  The  worship  of  cheapness  for  its 
own  sake  irn'Spcctive  of  quality  and  the  ultimate  effect 
upon  the  community,  can  only  lead  to  national  weakness. 
When  once  the  home  manufacturer  is  driven  out  of 
business  there  is  then  no  longer  the  same  inducement  for 
the  foreigner  to  keep  down  his  prices,  and  the  public  cease 
tr>  benefit. 

The  second  method  of  lowering  prices  is  by  obtaining  an 
increased  ont])ut  so  that  the  costs  may  lie  lower.  This 
method  leud.'i  to  increased  pro.sperity  and  belter  conditions 
all  round.  Jt  is  in  fact  the  only  sound  method  of  bringing 
uhout  lower  prices.  To  eiiabli'  the  manufact  iiier  to  reduce 
pri<  e.s  in  this  wav,  w<:  think,  it  will  be  admitted  that  a 
secure  home  market  is  u  first  consideration,  and  if  this  is 
obtained  then  foreiyii  trade  will  follow. 


Of  course,  it  may  sometimes  be  necessary  to  trade  at  a 
loss  in  order  to  develop  a  business.  In  fact  this  is  generally 
the  case  with  any  new  enterprise,  but  once  this  preliminary 
stage  has  been  passed  the  only  sound  method  is  to  trade  in 
such  a  way  that  there  is  a  reasonable  profit.  If  a  good 
profit  is  not  being  made  the  management  are  then  faced 
with  the  problem  of  discovering  to  what  tins  is  due.  It 
may  be  that  the  methods  of  manufacture  are  antiquated 
and  that  the  firm  consequently  cannot  compete  against 
those  who  are  up  to  date.  This,  we  fear,  has  often  been 
the  case  in  this  country.  There  may  be  other  reasons  with 
which  those  concerned  in  industrial  matters  are  familiar, 
but  the  fact  remains  that  so  long  as  an  industry  does  not 
make  a  good  profit  it  cannot  be  considered  to  be  in  a  satis- 
factory position. 


REVIEWS. 

The  Trade   of  To-morrow.    By  Erxest  J.   P.  Bess.    (London : 
Jarrold  &  Sons.)     Pp.  232.     2s.  6d.  net. 

This  is  one  of  the  numerous  works  for  which  the  war  is 
responsible.  Socially,  politically  and  commercially  we  are 
expected  to  begin  a  new  era  after  the  war^  and  many  active 
minds  a^^e  at  work  sketching  the  outlines — to  be  later  developed 
into  working  drawings — of  the  structures  which  are  to  be  the 
means  of  efiecting  the  regeneration  of  society. 

'■  The  Trade  of  To-morrow  "'  is  an  outline  sketch  for  com- 
mercial reconstruction.  A  friend  to  whom  the  author  sub- 
mitted the  manuscript  fdund  fault  with  it  because  it  deals 
only  with  material  prosjjerity  and  dwells  on  the  mere  multi- 
plication of  things,  as  if  they  were  a  measure  of  human  pro- 
gress. The  candid  friend  seems  to  us  to  be  very  unreasonable. 
The  work  aims  at  specific  re.sults  in  the  production  and  dis- 
tribution of  material  aids  to  comfort,  and  the  consequent 
raising  of  the  standards  of  life.  The  philosophy  of  happiness 
is  a  difierent  theme,  and  its  treatment  should  not  have  been 
expected  in  such  a  work.  If  the  social  .simplicity  of  the 
Garden'of  Eden  were  restored,  there  is  historic  justification 
for  the  expectation  that  it  would  need  subsequent  reconstruc- 
tion. The  author  accordingly  adopts  without  iuquu-y  the 
accei)ted  standards  as  to  the  benefits  to  the  community  oi 
-  trade  and  manufactures,  and  considers  how  these  may  best  be 
developed  for  the  benefit  of  the  people  and  the  promotion  of 
the  interests  of  the  country. 

Tile  central  idea  is  the  promotion  of  Trade  Councils.  Every 
industry  should  have  a  Council  to  which  the  Government 
would  delegate  all  questions  connected  with  that  industrj'. 
Premising  that  there  are  three  parties  interested  in  the  results 
of  industry — employers,  employees  and  the  State — the  Councils 
should  consist  of  elected  representatives  of  the  Trade  Associa- 
tions to  the  extent  of  ouo-tliird  of  its  number,  of  the  Trade 
Unions  to  another  third,  the  renuiinder  being  composed  of  the 
official  element — representatives  of  Government  departments, 
men  of  .science,  and  nominees  of  other  bodies  having  an  interest 
in  the  industry.  By  .such  means  the  drawl)iicks  of  com- 
petition and  the  advantages  of  co-operation  are  to  be  .secured, 
restrictions  on  output  removed,  and  distribution,  especially  in 
e.vport  markets,  inq>roved. 

In  the  development  of  his  theme  the  author  indicates  the 
failures  of  existing  methods  and  the  con.sequences  which  must 
lia|)pen  from  their  continuance.  As  one  reads,  doubts  and 
diliiculties  come  to  mind  on  various  ])oints,  but  before  the  book 
is  finislied  one  learns  that  tiie.se  doubts  have  either  been  cleared 
up  or  are.  admitted  as  rcijuiring  more  definite  consideration  for 
•solution.  The  descriptions  of  existing  Tr,ade  Associations 
read  as  being  the  statements  of  one  who  knows,  and  the 
chajiter  on  Fiscal  Reform,  though  cautious,  is  fairly  sound. 
The  fundamental  errors  of  (lovermnent  management  in  traditi;; 
enter[irises  are  well  brought  out,  but  that  such  errors  are 
apjilicable  to  Local  Government  enterprLsc — thougli  perhaps 
in  a  les.'j  degree — is  not  perceived.     The  official  mind  and  the 
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The  Contents  oi  thi* 
Book  are  a  result  of 
many  years'  practice! 
experience. 


The  matter  of 

ECONOMY 

IS     a    natiunal     ^:.<. 
hence    its    ^reat    in~ 
portance. 


Post  Free  to  Engineers  and  Contractors  from 

THE  BRITISH  ELECTRIC  TRANSFORMER  CO.,  LTD.  (Publicity  Dept.),  HAYES.  MIDDLESEX 

rnone.    soi  THAr.i.  kji. 


The  Weston  Synchroscope. 


Model  226. 


/•or   tail  piinictilnrs   write   for   C:it.   10- 


The  indications  of  this  Synchroscope  arc  InlalllWc, 

A  glance  at  it  shows  immediately  to  what  dcfitcc  the 

incoming  machine  is  last  or  slo«. 

The  movement  of  the  pointer  is  smooth  ind  c«ruiii 

and  inspires  confidence. 

The  siiDcrior  desicn  and  construction  of  the  ln»irum«n« 

ensures   a   verv  long  lite  and   permanent  accuracy 

throughout  its  life. 

It  indicates  exact  synchronism  wfihin  one  dcr««  •* 

true  phase  coincidence  throughout  a  «idc  rai>««  ol 

frequency  and  voltage. 

It  is  impossible  to  make  «n  error  In  .yncJirofll»»n« 

x^ithit. 

Wo  Invito  Ihs  most  nmul.  <"*^  ^^^^^^^^^'^^^  ^ 

this  mitri.m'-nt.  holh  »"'«<'^«"'  ""^^ 

compnrli." 

Mnnufncii 

Tost  ot   I" 

Superiority  of  ih.  VfauW  Sjncnrv.co,*.. 


Weston     Electrical    Instrument  Co., 

AUDREY    HOUSE.    ELY    PLACE.    HOLBOK^ 

Tclcplionr,  2030  H..n...tM.         liili.ii.1  Tclc(imiii  ■        Tivote.!  Stini;i  !.■  i"'""  "         '"-  ^_^^^^_^— 
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WATER-LEVEL   APPARATUS 

shows    in    your    office    or    engine    tiouse    the 
water    level    in    distant     tanks    or    reservoir. 


It  consists    of    two    parts — the    Transmitting 
Apparatus    and    a    dial    Indicator,    or  Re- 
corder with  chart,  which  areconnected  to- 
gether electrically  by  a  single  wire. 
The  battery  power  required  by  the  In- 
struments is  very    small;    6  "Silver- 
town"   Leclanche  Cells  would  suf- 
fice to  work  an  Indicator  several 
miles  away. 

The  Transmitter  is  made  of  non- 
corrosive    metals,  and    solidly 
constructed.  The  Indicator  is 
provided    with    a    silvered 
dial    and    enclosed    in    a 
metal  case. 

Further  particulars  and 
prices  on  application. 


Indicator  No.  ^953. 


The  India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  Ltd. 


Head  Office: 
106,  Cannon  Street,    London,  E.C.  4. 


(The  Sllvertowa  Compaayj. 


Works: 
SilvertowTi,  London,   E.  16. 


SIMPLEX 

Wires  and  Cables 


FOR  ELECTRIC  DISTRIBUTION  OF  ANY  SORT 


RUBBER,  PAPER  OR  CAMBRIC  INSULATION 


SdlisfdcloiY  service  and   (fiihl;   ileliri'iies 

Simplex  Wire  &Cable§ 


701  DEVONSHIHE  KT.    BOSTON 
KAN  rRA/<ClfiCO 

u.  a,  A. 
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official  attitude  are  so  clearly  portrayed  and  so  frankly  con- 
demned that  one  notes  with  some  surprise  the  confidence  with 
which  the  author  concludes  that  the  official  admixture  in  his 
Trade  Councils  is  so  arranged  as  to  be  productive  only  of  good. 
Notwithstanding  its  subject,  the  book  is  very  readable. 
There  are  seyeral  points  where  the  reader  wants  to  argue 
with  the  writer,  and  the  stvle  suggests  that  an  opportunity  for 
such  argument  would  be  welcomed,  and  that  points  would  be 
enforced  and  doubts  dissolved  with  calmness  and  deliberation. 
AVhethe.r  or  not  the  reader  is  convince^l  that  the  particular 
plan  of  reconstiuetion  recommended  Ls  likely  to  attain  all  that 
in  claimed  for  it,  he  is  compelled  to  recognise  the  experience  and 
earnestness  of  which  it  is  the  outcome.  Education  is  one  of 
the  essentials  for  any  satisfactory  method  of  reconstruction, 
and  an  important  eiemc.nt  of  education  is  thought.  ""  T  he 
Trade  of  To-morrow  "'  is  distinctly  educative,  for  it  makes  th  e 
reader  think.  J-  E.  K. 

Electrical  Laboratory  Course  for  Junior  Students.  By 
Magnts  Maclean,  M.A.,  D.Sc.  (London:  Blackie  &  Son,  Ltd.) 
Pp.  120.     23.  net. 

This  liiMik  is  an  enlarged  and  revised  edition  of  that  compiled 
by  Archibald  and  Rankin,  and  issued  by  the  same  publishers 
in  1908.  Its  object  is  to  replace  MS.  instruction  sheets  in 
electrical  laboratorif.s,  and  it  is  based  on  the  experience  gained 
in  many  years  of  ti-aching  in  the  Electrical  Engineering  De- 
partment of  the  Knval  Technical  College  of  Glasgow. 


The  earlier  portion  of  the  book  has  been  alr.>..  ■•  •.-.....  i;,.i.  . 
a  few  experiments  have  been  condensed  an  :  ./ 

but  the  changes  in  the  first  83  pages  are  ve,  -is 

part  has  already  been  reviewed  in  the  pa.-esof  Tu-  £..'■  t--  '^iax 
for  .July  2.3,  1909.  "   " 

From  page  84  onwards  the  matter  Ls  e;:-    '■•   •      ■    -.-.,i 
includes  cable  faults  (Murray  loop,  search  . 
tests);  insulation  resistance  "(wamwav  test  a:  :i; 

Crompton  potentiometer  and  applications  of  ,ic  use  ku  the 
cilibiation  of  ammete.^s  and  voltmeters  :    Kelvin  babiDce  and 

the  methods  of  employing  it  to  ca'-' ■ -..rs 

and  wattmeters  ;    supply  meter  .y, 

lamps;  characteristics  of  dynani-  r,. 

These  additions  to  a  book  which   alr«-«iv  con- 
simpler  and  fundamental  facts  of  the  science  clea 
strated    by    a    very    comprehensive    coui-s<'    of    t-x;.  .inriits 
on   electric  and   magnetic   mea.surement.'i.  cannot   f'ail  to  be 
appreciated  by  teachers  of  electrical  engineering.     T  •'■•    •'■• 
altogether  63  experiments  described  in  the  test. 
by  61  diagrams  of  connections,  &c.     In  manv  ca.--  - 
method  of  tabulating  the  e.^perimental  results  is  indi  .i;.<l  l.y 
blank  forms,  and  wherever  experience  has  j)roved  tliat  there 
is  a  danger  of  wrong  imj^ressinns  being  recci-.    '    •'•  ■ 

conclusions  to  be  drawn  from  an  experiment- 
the  student,  and  practical  applications  of  thi'  ; 
consideration  are  pointed  out  as  they  occur.  li.  U    i 


UNDERGROUND    TELEPHONE    CABLES. 


BY    GEORGES    VIARD. 


The  rapid  dcvelopiuoiit  of  telephony  has  led,  more  and  more, 
to  tlic  utilisation  of  uiidcrground  cables  instead  of  aerial  lines. 
Ill  mnny  canes  tlic  latter  method  "s  obligatory  owing  to  the  large 
iiiiMiljer  of  circuilH.  Ivxtciisions  of  aerial  lines  become  more  diflioult 
'  -ly  day;  for  the  opportunities  for  conveying  such  lines  along 
I  iilwiiyn  are  continually  licconiing  restricted  owing  to  the  fact  that 
r.iilwiiVH  are  themselves  extending  their  installatioiw. 

It  is  therefore  of  interest  to  consider  the  technical  conditions 
nllecting  the  uhc  of  iiiter-urlian  underground  telephone  cables  and 
the  rcHultg  that  can  he  obtained  from  them  from  the  commercial 
HtnndiKiint. 

Ordinnrj'  telephone  cjibles  do  not  allow  of  transmi-s-sion  of  meii,srtg(>s 
to  great  (lidtanccs.  l'"or  hum  distance  transmis.sion  one  must  have 
iwourm-  to  H|>e<'inl  inipioveil  ty|>e8.  Theory  shows  that  inci-casing 
the  «elf  induction  of  a  line  ailil.s  oonsiderably  to  its  powers  of  trans- 
miimion.  In  practio'  there  are  two  possible  methods  of  increasing 
thix  wlf-iniluetion.  'I'lie  first  method,  known  as  "  krurupi-satioii." 
from  the  name  of  the  Danisli  engineer  Kiarup,  responsible  for  this 
device,  eonsistd  in  iiicn'asing  the  p«'nueability  of  the  .space  adjacent 
to  the  (oii(liirt<irH  by  siirniunding  the  copjier  condiictorM  with 
■piralH  of  soft  iron  wire,  ii  2  o;i  min.  in  diameter. 

The  H(H,i>nil  process,  which  is  deflignated  also  by  the  name  of  its 
inventor  (l)r.  I'upiii)  is  termed  "  pupinisation."  It  involves  the 
insertion  of  additional  .self. induction,  in  the  form  of  coils,  at  con- 
venient intervjilx  in  the  circuit. 

Dr.  I'lipin  hiw  n\m  iini'stigiited  the  relation  between  n  conductor 
of  this  tyce  and  n  truly  homogeneous  conductor  having  the  same 
self  iinliicimii  and  resiMiance.  but  iinifnniily  distributed,  lie  staled 
thai  a  nun  homognieoiiH  londiictor  in  CK|iiivalent  to  a  truly  homn- 
gi-nc.M|.4  coiidiietor  in  the  proportion  )f  to  nin  Jv-  The  angle  9  ia 
the  aiiuiilar  dintnnrc  iH-lwein  two  auccewiiNe  selfiadiictiuns,  an 
aanulai  ■li«l(in''e  2»  rorr(<«|>ondlm(  to  the  l«n«lli  of  the  wave.  Tims, 
if  /  is  the  ihslanco  liclwern  two  siii'eeMlve  coiln,  X  the  wave-Unulh. 
we  have  >  2it     //A. 

I'liplnination  ennblrx  n  much  gn>«tcr  selfinduetioD  to  l)o  added 
than  ilocM  kranipisation,  and  at  a  mnaller  e.\|M'nHe.     It  is  tlu-n'!"" 

in  praiti Iiiiiol  evchisiycly  I'mployrid  in  the  const  met  ioil  of  ml.  ■ 

urban  (elephonis  o(  iui|Hirlane<<.  Kranipisatiou  can  oul\  I 
I'Hwlively  empliiye<l  in  very  ii|iorinl  riiMOK.  We  shall,  tlien'loic. 
conlini"  oiirnrlvcM  tn  the  con<ii|prntion  of  piipinim><l  cabli.*,  ami  tin- 
n-«ullM  obtainable  from  them.  Thr  thciin'ticnl  Hide  of  lhi«  question 
has  been  very  fully  dmciisswl  in  nil  itii  ni<|H«cti<,  and  ve  piM|H>i>«  to 
deal  mainly  with  the  prailical  Klile. 

The  llrxt  appllentinnM  of  pupiiiiKAtion  (late  l>a.  I.  ' 

ago.     Siiieo  then  wo  Jinve  pasMit  tlinmgli  the  ' 


and   the  process  Ikvs  become  standardised,     il   m 
that  standardisation  is  ]>articularly  applicable  t" 
as  the  .same  circumstance!"  continually  recur :    n 
dardi-siitiou  leads  to  ei-onomy. 

The  study  of  the  piipini.sntion  of  an  undergmund 
(1)  The  determination  of  the  c|ii.intitv  mT  ~.|f  inlur 
per  kilometre;    (2)  The  sjm-.  r 
self-induction  is  added  to  a  ■ 

ishes  and  then  subsispiciitly  m  :    .       

of  weakfn'Us;  an;l  a  iua.xiinuiii  value  of  the  aeM    ' 
would  be  useless  and  even  iiijuri"U«  to  e^eeod.      1 
termed  the  maximum  s)<lfinl.  * 
the  maximum  s<'lfinduction 
kilometre;    it   then-fim-  van. 

the  cable.  In  practice  the  annuiat  •■(  xH  ludii.  ii'i 
is  always  much  below  tins  maximiini.  We  ahall 
why  this  is  so. 

.\s  regards  the  distributiiui  of  s-   ' 
Is  n'>t  immiHliately  appiienblr  in  lb. 
a  practical  slaml|>oiiit    >'     •  i  i-  ..   ..^  •■   ■" 

the  dist.iiee  betwe.-ii 

If  eU"    IS   COM'  .111    .1  i.i^Mnn   "f   rlir 

freipiency.  one  ■ 
by  the  ratio  v  1 

the  liiieas  aclu.i:. 

cent,  we  should  Imve  ot  oni-e 

j>  sin  J 9     HW  when-"  ' 
that  is  to  sjiy.  it  would  be  iw  ■ 
leltgtb. 

But   tb '■'■•"<    -  ■•■' 

oiimnis 

romple* 

f..i 


eiiruit  involve* : 

fir.n  1.1  ts>  iicMeri 

v\   '.ra 


explain  »l«ortly 


of    INipM 


*  AUtroi't  u(  nil  article  in  lli" 
T^la^phonc*. 


.Xnnolr*  dea   l'.i«i. 


I  at  .ph. 
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only  cause  of  distortion.  The  variation  in  the  "  admittance  "* 
and  in  the  resistance  of  the  coils  according  to  the  frequency  are  the 
chief  factors.  For  cables  insulated  with  gutta-percha  or  paper 
the  effective  admittance  is  proportional  to  the  frecjuency.  The 
effective  resistance  of  the  inductive  coUs  is  likewise  affected  by  the 
frequency  owing  to  the  losses  in  the  iron  through  hysteresis  and 
eddy-currents.  Good  transmission  of  words  is,  therefore,  not 
achieved  by  the  strict  appUcation  of  Pupin's  law.  A  modification 
is  r.ecessary  in  order  to  take  account  of  all  the  causes  of  distortion. 

The  wave-length,  for  a  highh'  inductive  Une,  is  given  by  the 
formula: — y=-7r;to\'  CL,  where  C  and  L  denote  respectively  the 
capacity  and  self-induction  per  kilometre  and  m  the  frequency 
of  the  current  considered.  Pupin's  law,  .stating  that  there  a  certain 
niunber  of  coils  per  wave-length,  can  always  be  finally  put  m  the 
form  :  CL,l<A,  A  being  the  factor  which,  as  we  shall  see,  must 
be  determined  by  experience,  I  the  distance  between  two  coUs, 
C  the  capacity  per  kilometre  of  the  circuit  and  L^  the  self- 
induction  of  each  coil.  The  quantity  ij  must  be  inserted  because 
one  assumes  that  the  self-induction  is>  due  exclusively  to  the 
added  coUs. 

In  Great  Britain  this  i-ule  is  adopted  in  the  form:  CLjl<i25, 
C  being  the  capacity  per  mile  expressed  in  microfarads,  I  the  dis- 
tance between  two  coils,  expressed  in  miles,  L^  the  self-induction 
total  per  coil,  expressed  in  miUihenries. 

There  is  no  change  necessary  in  the  formula  if  one  substitutes 
kilometres  for  miles. 

In  .-America  the  rule  has  been  stated  in  another  form,  namely  : 
The  front  of  a  wave  which  progresses  along  the  hue  must  encounter 
at  least  7,000  coils  per  second. 

In  Germany  it  is  customary  to  derive  another  C|uantity,  namely, 
the  frequency  of  the  free  oscillations  in  an  element  of  pupinised  line. 
Each  coU  forms,  together  with  the  half-sections  of  the  line  on  either 
side  of  it,  an  oscillating  circuit,  the  inductance  of  which  is  L^,  and 
the  capacity  \Cl,  taking  account  of  the  fact  that  the  capacities  of 
the  two  sections  are  situated  in  series.  The  frequency  of  the  free 
oscillations  in  such  a  circuit  is  given  by  the  formula  :  bio\/  (L-^  \Cl)  =  \. 
The  pulsation  uo  should  be  as  different  as  possible  from  that  of  the 
currents  to  be  transmitted.  It  is  specified  that  «„  should  have  a  value 
at  least  equal  to  16,0(J0. 

The  following  table  illustrates  the  very  considerable  differences 
in  the  rules  followed  in  various  countries : — 


,,     .             Minimum  num- 

!    Jlaximum         ber  of  coils 
Country.          ,  ^*'"<'8           encountered 

'        I'^i  ■          a  wave  in  1  see. 

Frequency 

of  free 
oscillations 
in  an  ele- 
ment of  line. 

Relative 

number 

of  coils 

used. 

Knf!lanfl    ....          250                  6,325 

.America 20-4                  7,000 

Ccrmany  ....          15-6                  8,000 

12,650 
14,000 
16.000 

79-0 
87-5 
100-0 

In  France,  in  the  fir«t  experiments,  it  wag  proposed  that  the  main 
frc'jUfiicy  shouifl  be  above  16,(XHJ.  Subsequently,  it  ha«  been  asked 
whether  it  would  not  be  an  ewmomy  and  a  simplification  to  follow 
the  rule  applied  in  Britain.  From  tests  undertaken  by  the  Post 
OfJire,  it  hfiK  been  dccidtrd  that  the  clearnes.s  of  transmission  was 
Kufficicnt,  and  it  has  been  decided,  in  future  construction,  to  follow 
the  rule. 

The  diflercnccH  in  the  mode  of  distributing  coils  in  different 
coiintricH  cannot  be  explained  entirely  by  variation  in  quality  of 
miitc-rinl  eiriploycd  or  difference  in  language  ;  they  may  be  due  to 
the  lengths  to  which  the  effort  to  secure  perfect  cleamc-ss  ha.s  been 
curried.  It  weniH  reasonable  not  to  ])reHs  this  |>()int  too  far,  for  tlio 
te|f|ihoiii-  i.H  mainly  int<-ndcd  for  comniercial  use  ;  that  is  to  say, 
fmni'icnt  .iMdibility  and  correct  comiirchenHion  of  spoken  words 
ere  more  jrit|>ortant  than  the  f>crfe<tt  and  iilmost  artiHtic  rc])ro<luc- 
tion  of  the  timbre  of  a  voice.  Such  refinements  add  to  the  first 
coHt  of  installation  as  well  as  making  extenHiDiis  more  expensive. 

Kx[)crienrc  haH  shown  that  a  HcricH  of  (oils  having  I  he  JMiliictanceH 
inflitiited  in  the  alnjvc  table  arc  Well  adHpted  to  noririal  jiractice. 
It  in  only  in  tlie  caw  of  very  iinportant  connectjons  that  it  will  be 
found  nec'CMMdry  to  depart  from  these  typea  of  Htandard  coiln. 

It  in  next  of  interest  to  refer  Ui  the  specification  of  coils,  i.e.,  the 
choice  of  quality  of  incliictnneo.  Inductani^  can  never  be  addwl 
without  nt  the  wime  time  inerenMing  the  reHiHtnnce.  It  iK  usual  to 
judge  eoilii  fn)ni  Ibis  Hlandjxiinl  in  terms  of  the  factfir  Itjlj,  the 
r|iian'ilieH  IwinK  "  latiin-d  at  a  freijuemcy  o(  HOf).  This  factor  is  th(( 
reciprocnl  of  the  lime-idiiHlanl  of  the  coils,  and  represents  the 
additional   nMiistonce    inlroilured    ]ier   henry   of   induetonco.     The 

'Till'  a<lmittance  in  the  roiprocul  of  the  insulation  andii  oxpremied 
In  niolit. 


Nature  of 
pupinisation. 

Inductance 

of  coils  in 

henries. 

Distance 

between 

coils  in 

km. 

Inductance 
added    . 
per  km. 

V«;J^^^     Charac. 

Very  weak 

Weak    

0060 
0135 
0175 

90 
4-0 
s-n 

0007 
0-034 
0-058 
0116 

21-6            410 
21-6     '       920 
21-0          1,200 
21-5          1,700 

0-250       '      9.1/; 

N.B. — This  table  relates  to  the  pupinisation  of  a  cable  having  a 
capacity  per  kilometre  of  0-04  mf. 

The  numbers  indicated  in  the  column  under  the  heading  "  Character- 
istic ■'  are  values  of  \^ i^c\ 

diminution  of  this  factor  involves  an  increase  in  the  amoimt  of  iron 
and  copper  used  in  the  coil,  and  consequently  in  the  bulk  and 
cost  of  the  latter.  It  is,  therefore,  necessary  to  make  a  compromise. 
For  a  diameter  of  3  mm.  we  may  have  RjL=50,  for  liigher 
diameters  35,  and  even,  in  exceptional  cases,  25  or  20.  The  varia- 
tion in  effective  resistance  with  frequency  must  also  be  limited  as 
far  as  possible. 

Other  qualities  which  are  desirable  in  cods  are :  (1)  High  insula- 
tion ;  (2)  low  mutual  induction  between  adjacent  coils  ;  (3)  small 
bulk  ;  (4)  feeble  magnetic  remanence.  All  these  points  desei-ve 
attention,  conjointly  with  tlie  matter  of  cost. 

Eeturnmg  to  the  table  it  may  be  remai-ked  that  each  type  of  coU 
corresi)onds  with  a  certain  distance,  and  therefore  a  certai]>  addi- 
tional inductance  per  kilometre.  The  characteristic  is  the  measure 
of  the  factor  JL/C.  This  quantity  determines  the  nature  of  the 
pupinisation,  since,  for  a  given  power  of  transmission,  it  decides 
the  necessary  votage.  The  stronger  the  pupinisation  the  higher 
the  voltage  which  must  be  applied  to  the  line.  While  it  is  not  diffi- 
cult to  ensure  adequate  absence  of  induction  between  neighbouring 
circuits  in  the  case  of  ordinary  telephone  circuits,  this  is  no  longer 
the  case  for  pupinised  cables.  On  these  cables  one' has  always 
strong  mutual  induction  if  special  measures  are  not  taken  to 
.secure  equihbrium  of  the  capacities  of  the  circuits. 

Moreover,  insulation  defects  become  more  marked  as  the  voltage 
increases  ;  consequently  if  there  is  not  uniform  admittance  on  each 
of  the  cables,  we  again  get  disturbance  of  equilibrium,  which  reveals 
itself  as  inductive  effects.  Finally  it  may  be  added  that  if  the 
efficiency  of  the  circuits  is  increased,  all  disturbances  of  E.M.F. 
produce  a  more  marked  effect  than  in  ordinary  cables.  In  practice, 
therefore,  if  one  wishes  to  obtain  exemption  from  interference  With 
other  circuits  it  is  best  not  to  pupinise  too  strongly. 

There  are  other  reasons  for  advocating  relatively  weak  pupinisa- 
tion. For  example,  in  this  case  the  distortion  due  to  the  coils 
is  reduced  to  a  minimum,  and  the  characteristic  is  of  the  same  order 
as  that  met  With  on  aerial  lines. 

In  determining  the  conditions  of  pupinisation  one  may  either 
use  wires  of  small  diameter,  strongly  pupinised,  or  conductors  of 
larger  diameter,  relatively  weakly  pupinised,  that  is  to  say,  we  may 
dispense  with  coils  to  some  extent  by  using  more  copper  and 
vice  versa.  In  England  and  France  it  is  usual  to  employ  weak 
pupinisation  for  average  distances.  In  America  and  Germany 
stronger  piipinisation  will  be  found.  HoWever,  each  circuit  requires 
to  l)c  separately  considered,  and  conditions  wliich  answer  well  in 
one  case  are  not  necessarily  the  best  in  another.  The  study  of  these 
conditions  is  essentially  a  matter  for  the  specialist. 

Ii'inally,  it  is  eiusy  to  demonstrate  the  general  advantages,  from 
the  i)oint  of  view  of  comnumication,  of  underground  cables.  Such 
cables  arc  protected  against  Weather,  not  only  falls  of  snow,  gales 
of  wind,  but  tlie  smaller  ii-regidaritics  caused  by  constant  exposure 
to  rain,  which  fre(|uciitly  derange  aerial  luie.s.  The  underground 
cable,  pi-otected  by  its  (conduit,  is  secuit"  against  mechanical  rupture, 
wlicKa.M  overhead  lines  are  often  frayed  or  broken.  The  tele- 
|ili(iiic  is  an  exceedingly  .sensitive  instrument.  The  slightest 
irregularity  of  insulation,  i)crmitting  contact  with  telegraphic  or 
industrial  currents,  will  alTccI  llir  transmission  of  sound  ;  the  same 
ap|>lieH  to  thundcrstormH  wlmli.  in  the  ca.sc  of  aerial  lines,  may 
compel  complete  cessation  of  traffic.  The  underground  cable  is 
subject  Id  none  of  these  tniubles,  and  one  can  always  rely  on  an 
estalilisliid  (■onncction.  The  ab.sence  of  jiarasitic  noises  is  so  com- 
plete tliiil  it  enables  conversations  to  be  carried  on  willi  iiiurh  lnwer 
int<'nsily  of  sound  than  when  ai^ial  wires  are  used. 

it  is  true  that  the  cost  of  installation  of  an  utidcirJ-iiuncI  cable 
is  nnich  al.ove  that  of  an  niirinl  line.  This  circumstMiice  is  .iggravatcd 
by  the  fa<l  thatft  rcsciNc  of  circuits  must  be  provided  which,  during 
oortain  inlervalu  of  lime,  may  be  little  used.  Hut  this  higher  first 
coHt  is  largely  comi>i-Msiilcd  by  tile  almost  totid  absence  of  mam- 
tenarrce  i-xnenscH,  and  (lie  frccilcun  fi-oir\  iii'ciilcnts. 
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For  almost  five  years  the  battery  exchange  plan  has  been  in  force 
at  Hartford,  Conn.  There  are  now  88  commercial  electric  trucks  of 
(lifierent  sizes  opcratiiiL'  under  this  plan. 

The  Hartford  El>-  trie  Light  Company  took  the  agency  for  Cieneral 
vehicle  trucks  early  in  1910.  When  snow  was  on  the  ground  or 
conditions  wer^-  otheiwi.se  unfavourable  two  batteries  were  used  in 
gome  of  tlie.-'  \ehieles  in  the  winter.  The  batteries  were  handled  in 
individual  uays  and  exchanges  made  in  less  than  Id  minutes. 

Th>-^  'e<l  to  the  evolution  of  the  battery  exchange  plan  in  1911. 
The  customer  pureha.ses  from  the  company  a  truck  without  battery 
while  the  company  buys  the  batteries,  charge-s  them  and  install: 
them  in  the  customer's  truck.  For  service  the  customer  pays  a  flat 
sum  and  for  operation  he  pays  on  the  mile  basis,  diiferent  rates  being 
charged  for  trucks  of  different  size. 
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l-'l  i.  1.— EXEBCY  CiSNIMITIOX  PER  R.VTED  TilX.MlLE. 

•    trio  light  company  agrees  to  furnish   him  with  a   fresh 

•  •II  (li'ioond.  the  wholi'  operation  consuming  normally  about 
_'  '■■        MiinutM.     The  time  lu.-.t.  therefore,  is  le.s,s  than  the  time  re- 

.M       I    ■' lill  up  the  ga.soline  tank  of  a  gasoline  truck. 

Iierntion  of  changing  batteries  is  very  simple,  and  is  es.sen- 
ii  .  1-  follows:  The  iiiconiing  truck  is  run  up  on  a  couple  of 
^li).'hily  elevated  tracks  and  conies  to  rest  with  the  battery  directly 
over  11  hydraulic  lift.  .\n  atlrndant  who  is  waiting  slips  a  ("own 
truck  under  the  battery,  the  lift  raises  it  to  the  battery,  the  hooks 
and  cdimpction  of  wliii'h  are  (juiekly  unfasteneil,  and  the  battery  is 
lowered  and  taken  to  one  side.  The  battery  which  is  to  take  its 
pla«-  is  all  readynear  by  anil  is  ipiickly  wheeled  into  position,  raised 
by  the  lift  and  the'hooks  and  the  connection  fiistened.  The  battery 
l>ox  is  then  Im-ked  up  and  the  truck  backs  out. 

To  ix-rform  thia  chanL'ing  op<-ration  three  men  are  employed,  two 
'or  battery  change  and  "ne  shift  man  who  reads  the  odometer. 

The  changing  peak  o. .  urn  a«  a  nile  iM-tween  fi.4.')  a.m.  and  8.30  a.m. 
Friday  and  .Saturday  arc  the  two  busiest  days,  and  particukrly 
.Saturday,  when  the  sfn  s  keep  o|Hn  until  9  oekick.  Batteries  are 
charve<I  dunng  off-peak  lionro.  When  the  peak  comes  on,  or  should 
an  accident  occur,  the  liaiterien  are  pulU-fl  otT  the  linea. 

Kor  the  batt«Ty  exi  I ge  system  it  hn«  been  found  that  1-4  bat- 

liri.-K  are  neede<l  per  ■  >r  There  is  therefore  II  4  of  the  total  nuniU-r 
of  biiltcrimiilwayii  in  .i  position  to  be  in  charge,  the  remainder  being 
in  wrv  wv.  Vor  the  i  h a.uinK  of  th.w  exchange  balteriea  4:t  charging 
panelM  are  ui»e<l.  Thi  «<•  an'  lioum-d  in  the  battery  exchange  building 
which  UM<.<I  tn  bftthr  cnipany's  battery  sni.  station,  and  even  now  is 
un«l  a*  n  i.nb  hUUdh  to  someextent.  Hen-  the  i.impany  al.w  distills 
it«  own  water  for  th«  l>ntt<-neH,  imnig  one  small  ele«'tric  and  one  Hinali 
"l-'on  Ktdl.  (»n  theuvernge  aUml  HKI  gallons  (;i71»l.)  of  distilled 
Wal'  ,  I,  umhI  daily.  Altogether  thir.  imta  ice,  with  the  finall  lightiMk' 
batter  ■,  biimneM.  m|uir«k  the  rinployinrnt  of  about  21  in.n.     Time 

*»l(tl.iO.     >|Md. 

In  B,|.|,ii,,n  to  IhiM  bnilillitg  there  is  a  garaKO  eompanv   ihrnuKl' 
Whiib  ||„      Miiipiiiiy    cb,irgi-«  viiHtomen.   (or   garaging    an  I    ifpair^. 
Which  ure  11,,.!..  by  employ...  ul  the  rl.rtne  light  eompanv  lU  Ue  o 
»[mre  tiihc  ,11  rughl.     This  garnii*  U  for  uight  »or\icc,  and  mine 
Ihrr,.  iiien.it  w..,k  rn.m  II  p.m.  to  7  lurt. 

The  liiiiliVng  c|,ii|.inrnt  ineludrMi  charging  e.inii.in 
at  one  time.  „h,|  ,,i    ,  ,  j.-,,,  ^„    „„„rv  „„,)  „  ^i^,  ,^„ 
H.-t^     Theballerv n  c  „  fresh  du.rge  while  si  .,,.1- 

>•<  «iippl.iiui,i,iM    ■  .  il,c  battery  exrliange  iivhIc 
.1  otfc  ieg,il„,|\  1,,.,,, , , ,,  inKirtn,!  7,Mi  lighting  nn  I  r 
eli.ojc  ..(  .-,)(  ceiil^  !„.,  „,    ',   ,H.r  Untlcrv  i*  made.      ' 
•  i^lleries  nUy  out  fn.m  l\>  .  l.i  thitv  »e«.k»,  when 
fhelu  »\  and  ifiTivh  eliarg.l  batteries  in  p.telmn. 

•  Ab«tr«ilo(Anarli.lciBli,"  RliMiriealU ' 


these   batteries  averages  about  O-To  kw.-hour 
additional  revenue  without  a  large  portion  -,f  •> 
that  would  be  incurred  were  it  . 
system  for  trucks.     In  fact,  it  1 
for  the  exchange  .service,  which  n, 

Sinceihe  exchange  system  was  pu:  mi*>  i  liix ; 
usmg  it  has  increased  materially,  therebv  kwrei, 
per  truck 

Rates  are  divided  into  two  classes,  scale  1.  and  scaJe  II 
the  former  the  batterj-  is  not  chartted  in  th"  In!.-!?,  (.nd  tSe 
stored  in  a  place  convenient  to  th.  ' 

ing.     Under  scale  TI.  the  batterj 
the  company,  and  the  track  gar   . 
Garage  Co. 

The  fixe<l  charges  are  lower  for  scak  II.  than  acale  I.,  the 

rates  being  the  same  for  l>oth.     The  ratj-s  f,,r  ,  ,r,  ,, ■     ., 

vice  are  lower  than  for  those  with  their  ■ 

that  a  smaller  number  of  extra  batt<>^ie^ 

service  when  the  batteries  are  chained  at  ni-ni  iii.i  u,.  i„.t  ,. 

until  morning. 


V.,.)e 

tr-   V,  : 


iiuImmsv 


Mech.\xic.^l  Maint--    •  

Efforts  are  lieing  made  by  the 
change  customers  under  a  mechai, 
aim  of  this  contract  as  .stated  themn  w  '   to  »,■ 
best  of  running  conditions  at  all  times  and  at  V 
track  owner  by  increiusing  the  drivi-'       •        • 
and  care  of  hL*  truck."     It  is  th; 
that  is  of  especial  interest.     The  . 
Scheme.     .Should  the  amouc' 
year  lie  in  excess  of  the  rcji 
follows:   f>o  jier  cent,  retuni 
the  light  company  and,  provuk-d  llie  ow 
to  the  driver  of  track  as  a  bonus,     h  in  p 
owner  shall  pay  the  driver  a  further  boiiu«  lor  s 
cost*. 


I  ('iiik-  <ii>»  n  repair 
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year,  and  5-ton  (4-5  metric  ton)  truck,  S250  per  year.     These  charges  last,    however,    the   energy  consumption   per   rated   ton-mile   was 

are  payable  in  12  equal  monthly  pa.vments.  1107  kw.-hour.     Ordinarily,  however,  the  energy  consumption  pei 

This  contract  is  for  one  year,  and  covers  all  bills  rendered  by  the  rated  ton-mile  is  in  the  neighbourhood  of  1-3  kw.-hour.     How  this 

garage  company  for  material  and  labour  used  in  the  mechanical  and  consumption  varies  month  by  month  is  shown  graphically  on  the 

electrical  upkeep  of  the  truck  for  certain  items  as  described  and  with  accompanying  curve  (Fig.  1 ). 


certain  exceptions.  The  contract  includes  the  regular  care  of  con- 
troller, Morse  chain  and  motor  and  one  overhauling.  Renew  als  of 
and  repairs  to  various  specitied  items  are  included  in  the  contract. 

It  has  been  very  difficult  to  interest  customers  in  this  plan  because 
the  customers  as  a  rule  figure  that  the  cost  involved  is  too  high,  and 
that  they  can  do  better  on  maintenance  themselves.  Out  of  88 
trucks  sold  on  the  exchange  plan  only  15  are  on  the  maintenance 
contract. 

From  the  customer's  point  of  view  the  larger-size  trucks  are  best, 
the  operation  being  more  economical.  The  demand  for  tracks  of 
less  than  1-ton  (0-9  metric  ton)  capacity  has  fallen  off  to  a  point  where 
the  company  has  stopped  selling  these  smaller  sizes.  For  every 
truck  sold  a  dividend  is  paid  on  each  track  purchased  in  the  previous 
year  up  to  25  tracks,  as  follows  :  750  lb.  (0-34:  metric  ton)  size,  84 
per  track  sold,  with  a  82  increase  for  each  size  up  to  5  tons  (4-5  metric 
tons),  on  which  the  dividend  per  car  sold  is  §14. 

From  the  point  of  view  of  the  customer  the  service  is  very  satis- 
factory and  economical  in  oj)eration  and  maintenance. 

Since  the  battery  exchange  system  was  started,  in  June,  1912,  and 
up  to  the  end  of  Januan,-,  1917,"  the  total  mileage  was  2,009.807  miles 
(3,234,476-87  km.).  The  largest  mileage  in  any  single  month  was 
56,402  miles  (90,770-4  km.)  in  October  last.  The  average  miles  per 
car  per  month  since  the  plan  was  first  started  has  been  678 
(1,091-14  km.),  with  the  largest  month  that  of  March,  1914,  when 
the  average  mileage  per  ear  was  810  (1,303-57  km.),  and  the  smallest 
month  that  of  Februarj-,  1914,  when  the  average  mileage  was  only 
309  miles  (497-3  km.).  The  best  mileages  are  obtained  between 
March  and  November.  The  Winter  months  as  a  rule  show  a  very 
small  falling  off  in  mileage.  / 

Table  l.—MonOUy  Scale  of  Charges  under  Battery  Sermce  System. 


As  the  service  has  increased  the  plan  has  become  less  expensive 
per  car  to  the  hght  company.  In  the  accompanying  table  are  shown 
figures  representing  the  percentage  of  cars  changing  batteries  every 
day  and  the  number  of  cars  stalled  for  the  months  of  June  and  Decem- 
ber, 1912,  1913,  1914,  1915  and  1916.  The  number  of  staUed  cars 
includes  every  cause  whatever  and  does  not  necessarily  imply  a 
condition  of  exhausted  batteries.  " 

The  Edison  batteries  used  on  the  exchange  sen-ice  are  subjected 
to  very  hard  usage.  At  the  end  ol  the  first  4^  years  the  numbtr  of 
cells  in  use  was  6,936,  aiul  their  ser\  ice  Was  equivalent  to  226,8l'2 
cell-months.  Only  '22r)  cells  have  been  returned  to  the  factory  for 
repairs  in  that  peiio<l.  Of  these  51  were  on  accomit  of  leaks  or 
broken  seams  and  the  rest  for  other  causes,  .such  as  faQurb  to  charge 
up  or  broken  terminak. 


750  lb. 
wagon. 


1,0001b. 
wagon. 


1-ton 
truck. 


2-ton 
truck. 


Si-ton 
truck. 


Fixed  charges- 
Scale  L 


Scale  IL 

iiatc  per  mile,  cent  f 
0-5(jO  miles.   ... 

5(X)-75()  miles  .... 

750-1,0<X)  miles    . 

For  ftll  excess 
above  1,000  in. 


S14.00  I  S18.00  I  S27.00  S32.00  |  S40.00 
(Sl.5.00)  1  (S20.00)  (S30.00)  \  (S40.00)  I  ($50.00) 
810.00  1  813.00  i  819.00  1  S25.00  1  832.00 
'810.50)  1  (814.00)  I  (821.00) '  (840.00)   (850.00) 

0 
5 
3 


5-ton 

truck. 


$48.00 
(860.00) 

835.00 
(860.00_ 

7 
6 
4 


CORRESPONDENCE. 


The  average  miles  per  month  for  the  7501b.  (0-54  metric  ton) 
tnick  during  the  first  .56  months  was  655  miles  (1,054-12  km.)  ;  for 
the  l,fKKI  lb.  (0-45  metric  ton)  size,  743  miles  (1,195-75  km.)  ;  for  the 
1  -ton  (09  metric  ton)  size,  450  miles  (733-86  km.) ;  and  foi-  the  2-ton 
(1-8  metric  ton)  size,  during  the  first  43  nu)nths  of  it,s  operation, 
562i  iiiilfH  f908-5km.).  The  3J-ton  (315  metric  ton)  size  has  not 
lieen  in  o;iiT;ilion  lotit;  enough  to  make  any  deductions. 

I'Ineroy  Consumition. 

'I'lie  i-n'-rw  .  ■niriiiiiption  through  January  la«t  amounted  to  * 
toUl  of  2,2.52,162  kw.-hours.  in  1916  the  energy  used  for  this 
(«,T\-ice  was  733.326  kM-.-hijun*.  The  average  energy  consumption 
has  lir-cn  112  kw. -hours  jier  car-mile.  In  the  winter  months  the 
i:uiTiiy  |>"-r  car-mile  is  large.  The  maximum  was  reached  in  Febni- 
ary,  1916,  with  an  average  conHurai)tion  per  cur-inile  of  1-953  kw.- 
,hour.     In  the  mimmxT  the  energy  consuniplion  is  somewhat  less. 

The  «iiine  general  statementH,  of  course,  hold  true  for  the  energy 
coioiumpliou  |(er  rated  ton-mile.  A  lii(fh  icmsumption  of  2-35  kw. 
per  rated  ton-mile  Wum  reached  in  February,   1910.       Jn  October 

Table  II.     Kxcliange  Load  and  Cart  Stalled.    . 

~10i4.      I      1910.      I 


JJiitl<r>  ■•XI  liih^-»...i 
i'.i .  •>(  I  nrn  rhikiiuLng! 
No,  ol  cnra  HUlleu  ,..' 
I 'lira  Hi  ailed  in  ji.c.  of- 
.  ir  ilav"  I 


1912.      1 

1013.      1 

n. 

Dec. 

Jun. 

Doc.  1 

. 

* 

040 

* 

•     1  TO.! 

• 

•     1     74 

» 

• 

24. 

Jun.   Deo,    Jun. 

I.OUI   1.432  1,504 

U3.-)    t.2H4,  088 

5H ,      (K).       64 

12.      2fil        3 

1  p.o.  2  p,o.  jl  p.c. 


Deo.    Jun, 


I.IHH  1,631 
1,152  1,14.3 


07 
20 

2p.o. 


70 
16 

1  p.o. 


THE  CITY  GUILDS'   SUBJECT:    "ELECTRICAL 
INSTALLATION  WORK." 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir:  This  fundamentally  important  subject,  whicli,  until  a 
year  ago, suffered  from  the  entirely  inadequate  name  of  eUHtric 
wiremen's  work,  is  once  more  under  a  cloud,  and  we  wontler 
what  the  newly-appointed  examiner,  Mr.  W.  R.  Rawlings, 
thinks  of  the  matter. 

In  the  new  session's  "  programme  '.'  of  the  City  and  Guilds 
of  London  Institute  there  is  a  prefatory  red-ink  notice  to  the 
effect  that  the  1918  E.xams.  in  the  above  subject  will  not 
be  held  if  the  war  continues.  A  few  non-electrical  subjects  are 
in  the  same  boat,  and  there  is  a  final  threat  that  other  exami- 
nations may  have  to  be  suspended  or  modified. 

Right  up  to  the  present  time  the  fundamental  electrical 
subject  has  suffered  from  neglect  at  the  hands  of  principals  of 
institutes  and  heads  of  electrical  engineering  departments, 
who  have  consistently  starved  it,  while  spending  money 
lavishly  in  other  directions.  In  some  institutions  the  subject 
is  ccmsidered  an  outside  one,  and  its  teacher  a  temporary 
iiicniber  of  the  staff. 

To  make  matters  Worse,  the  C.G.  examination  authorities 
fenced  the  subject  round  with  absurd  barriers  tending  to  dis- 
courage or  render  impossible  attendance  at  the  examinations. 
The  various  kinds  of  ])coplc  who  are  concerned  with  electrical 
installation  work  cannot  l)y  reason '  of  their  emiiloyuicnt 
always  make  tiu^  stipulated  number  of  attendances  ;  while  no 
provision  at  all  exists  for  ])rivate  students  to  sit  for  examina- 
tion. The  introductinii  (^f  this  concession  would  have  Lad 
surprising  results  in  past  \  .ars.  Our  own  examinations  make 
us  feci  certain  on  tiiis  ]>()int. 

The  final  blow,  the  threat  of  "  no  examinations,"  is  the  more 
serious,  as  other  clas.ses  will  ])Vom|)tly  be  dropped.  We  say 
"otiie-  classes,"  becau.se  light  at  the  beginning  of  the  wav 
some  authorities  straightaway  "  put  the  lid  on." 

To  discourage  this  ])articular  examination  at  a  time  when 
reciuits  to  the  ranks  of  electrical  wiulcers  are  badly  wantnl 
.s<M-nis  excessively  feelih'.  It  can  luivdly  be  a  <iuestion  ol  ex- 
|.eii,se,  for  the  latter  must  be  very  nearly  ])roportional  !<'  tbc 
number  of  exainint^eH. 

We  notices  that  the  .sidvJtTt  of  gas  fitting  has  iKit 
received  a  similar  set-back.  What  have  ihe  I.J'i.li. 
and  E.C.A.  to  .say  to  this  ( 

Up  to  the  .se.ssion  ll»l.'')-l()  the  I'viiCR  offered  for 
"Eleilric  VViremen's  (now  Installation)  \\  oik  '  de- 
pended on  tli.'geneiositvof  theOoMNiuit.hs  Company. 
Nowthcr.-ar.Mioneutall.     Should  thisiiisrontmuance 


leiu. 


1,770 
1 ,623 


!ip.. 


offri/.es  be  permanent  .so  far  n-s  the  (i.-ldsmiths  Loin- 
pany  is  .  ..ik  .med,  an  excellent  oi>porUinity  will  lie 
affonle.l  thr  I.E.K.,  the  B.E.A.M.A.,  or  tllo  E.C.A.  ol 


No  (liitu  iibl^lni'd. 
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The   Society   of    British    Gas  Industiies,    the   Institute   of      cells.    When  one  of  the  push  but- 
7juilders,  the  Institute  of  PlunibeiS,  &c.,  do  thei;-  best  to  foster      battery  circuit  is  closed  throui;!.  •■ 
their  respective  industiies  in  this  way.  *''*'  ";'^.v  pmper:    this  in  t 

While  the  war  is  biinjiin;,'  home  to  millions  of  people  the      *''*■  '""h-voltage  current  < 
dispensabilitv   of   el.-ct.ieitv    in   vavious   directions^  at   the      ■".•'•^""■'t'«n --hows  is  niouu.. 

•  *  ""•  ><l.-»te  slab.     A  knife  .>!»-itoh  i- 

that  thU  can  be  temporarilv  li  - 
button  Ls  also  titled.  .<o  that  the  eir 
master  relay  panel.  The  jwnel  U  • 
witli  hinced  cover  and  lock.  Kn 
iibtained  on  refjuest  fn>m  the  conip. 


indisp 

Front  and  in. munitions  works,  it  would  almost  seem  that  the 
authorities  were  bint  on  di.scouvaging  the  study  of  funda- 
mental electrical  .vork,  otherwise  "  electrical  installation 
work." — We  a:-   iSrc., 

London,  Sc  ..  2ii.  \.  P.  LrxDBERt;  &  Soxs. 


t!,i  .ibmv  oiUrvji.,. 


BENJAMIN  INDUSTRIAL  SIGNALS. 

The  present  prevalence  of  raids  by  enemy  aircraft  has  given  a  new 
intereMt  to  ele<>tric  wamini;  sigrials.  There  is  a  growing  tendency  to 
install  these  in  workshops,  fa<-tories,  mills,  yards,  business  oftices  and 
eoramercial  establishments  ycnerally,  with  a  view  to  sounding  a 
flistinet  note  on  the  ap|>roach  of  hostile  aeroplanes,  ilessrs.  The 
Benjamin  Klectric  (Ltd.).  IJoseberj'-avenue,  London,-  K.C.  1,  art 
itwuing  a  leaHet  which  ilc.-iribes  two  patterns  of  warning  .signals, 
onr"  for  direJ-tcnrrr-iit    ui'l  tin-  other  Tor  altcrnatingcnrn-nt  cinnits. 


CONTXNUOCS  CURRENT  MOTORS. 

.\  list  iN'o.  2.2."w-.\)  recentlv  i<Aied  by  the  British  TtionuKHi- 
Houston  Co.  (Ltd.).  of  Rugby,  deak  with  contin-i.-.v  .  „r,...,,  .i.. ,(,»<» 
of   th?   protected  and   eneUjsed  tyj)?.     The  ilK  tho 

enclosed  ventilated  "■  D.  Q."  motor.  «  fp-iturc  .  ^.-i.- 

tilating  openings  in  the  frail,-  '        ' 

This  cover  atfurds  additioi 

ing  the  ventilation.     Othci  .i 

and   totally -enclo8e<l  types,  the  latter  -.ouiiiimi  j;  ^i-.-.i.   ..-r-jinp- 
aients  for  machines  intendr<l  to  be  uf*»l  in  tropiml  nimlnc*  or 


l-"!!!.  1. —  Bknjami 


iniAi.  SiGSAi.  roR  Da:  CiRcriTS. 


KXOLOSED  VKKTII.ATKn  *■  \*\> 


H  (('■tMnrrtm*  Entk. 


The  f.irmcr,  which  is  illiisli.ilcd   herewith,  is  intended  for  use  uii 
panillil  eiteuiUonly.     \\  c  iimlirstand  that  this  is  provided  with  a 
Hpark  killing   device    pla.rd    :„roiit,   the    magiiet    winding,    which 
•  Iiiinii  iti'M  iparking  at  iLi-  \ilii.itor  contact.i.     The  diaphragm  and 
■  '  ii   I  portion!  of  the  hum  «  lii<  h  are  under  heavy  mechanical  .strain 
...I  .>/  Iic«t  ipring  steel.      Tins  si^Mial  is  made  in  three  sizes  : — 
For  210  2.'iO  voltn.  tHI7  am])cre«. 
For  2iio  220  volti;,  (HIT  amperes. 
For  liNi   lilt  volts  (1-1(1  aini)eres. 
The  HignnU  l>oth  of  tluH  tyjM'  and  the  alteniating-curivnt  ty|  e  can  l»e      e.xcpg^jvcly  diunp  Hitiiati<mK  :    in  thin  r«»r  ihr  «nnalurr.  li<-J.I  .. 
xupplied  for  lower  volt, IL'<'.  <i.iu  n  in  r,  volts  ;iiid  exposed  metal  parts  ore  iij>c<-inll\   Ir.  .iii-l  l..  n  i..l.  :   :'  .-  i  >lji 

I'loof.      I'iiM'ventilntiNl  ninthine*    ■•  ■'•■' 

.  Iiere   the  Hummnding  ntmimphrr' 

!  image  or  choke  the  "     •    -  -  -i 

In  general,  nil  pmt'  ' 

\  •  ntilatwl  niiiton.  m 
piratiirc  rise  not  e\( . 
ht.iiiilaril  machine!!  r 
(10  and  .VN)  soltx.       I 

' '.ly  lie  »lightl\  e^ii-eeiliMl.      AH  no-  ' 

>j  overload  of  2.i  i>er  rrnt.  (or  :H>  u- 
'  sparking 


RUSSIAN  ELECTRICAL  PROSPECTS 


\Vc  alio  ilhintrali'  a  iiiaaler  ivlay  panel,  »  In.  h 
o|irMl.'  •IglialN  Iniiii  hlyh  \ollngr*  .  m  iiit«.  Tin 
niwraleil  by  ciirmit  fnnii  the  lighting  .  in  nit.  I 
iiniiit  o(  the  relay  in  |<m  Noltme.  ainl  i-  <.iipplir.|  I 
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•of  the  Revolution  and  the  eliminatiou  of  Germany.  The  Russian  market 
was  not  different  from  any  other  European  market  ;  its  possibilities  had 
to  be  developed  in  the  same  way.  At  present  all  e.xports  to  Russia  verp 
liamj>ered  badly  by  lack  of  tonnage  and  distribution  facilities.  Russian 
progress  was  handicapjied  tremendously  by  lack  of  railway  equipment. 

It  set^med  to  Mr.  Oudinthat  after  the  war  the  recuperation  of  Russia 
from  the  ravages  of  the  conflict  would  be  as  rapid  as  that  of  any  nation 
in  Eurofx;.  Given  a  stable  Government  and  a  fixed  national  policy,  he 
lielieved  that  Russia  would  have  a  very  great  industrial  expansion. 
Electrical  development  in  Russia  would  follow  lines  parallel  with  those 
of  tlieir  own  development  in  the  last  decade  of  the  nineteenth  century. 
Russia  must  have  capital  for  development  of  its  industries,  and  the 
country  which  promised  the  most  capital  on  the  easiest  terms  would  Ix- 
favoured  with  the  corresponding  business. 

With  the  people  of  Russia  the  Revolution  was  the  great  fact,  the  war 
was  an  incident.  The  situation  was  improving,  because  the  solid  element 
in  the  cities  and  the  country  was  begirming  to  assert  itself. 

In  speaking  of  the  great  stimulus  to  industry  which  had  been  given  to 
•lapan  by  the  war,  Mr.  Oudin  said  :  "  Japan  appears  to  be  and  in  reality 
is  to-day  a  most  prosperous  country,  notwithstanding  that  it  is  engaged 
in  war.  It  is  estimated  that  the  war  has  made  50  millionaires  in  Japan. 
The  importation  of  electrical  machinery  of  large  size  is  extensive,  and  the 
•jutput  of  factories  of  all  kinds  has  practically  doubled  in  the  last  two 
years.  In  many  lines  the  efforts  of  Japan  are  confined  mostly  to  meeting 
int4?rnal  demands,  but  when  the  requirements  of  its  domestic  markets 
are  lessened  it  will  be  more  strenuous  than  ever  in  the  markets  of  tin- 
world.     The  results  of  the  war  will  be  of  very  great  advantage  to  China." 


PATENT   RECORD. 


EDUCATIONAL. 

■  "University  of  Leeds.— The  Vice-Chancellor  (Dr.  M.  E.  Sadler), 
wliu  i.s  leaving  England  this  month  for  a  visit  to  India,  has  issued  an 
iiitort-stiiig  statement  concerning  recent  developments  in  the  life 
of  the  University. 

According  to  the  "  Yorkshire  Post,"  the  chief  characteristic  of  the 
<lfVclopments  is  the  attempt  to  combine  in  one  institution  training  in 
pure  science,  technology  and  arts.  Of  the  seven  great  technological 
departments,  three  wereunique,  viz.,  those  of  the  textile,  fuel  and  leather 
industries.  Each  department  had  generous  benefai'tors,  and  each 
had  attached  to  it  an  advisory  committee,  upon  which  industrialists 
were  in  a  majority  and  science  was  adequately  represented.  The  whole 
of  the  technological  and  scientific  departments  were  working  together 
through  a  research  committee,  because  the  problems  affecting  each 
indu.^try  were  found  more  and  more  to  in\-olve  profound  knowledge  of 
many  sciences.  When  a  problem  came  upon  the  industry  that  the 
I'nivcrsity  was  trying  to  serve,  chemists,  physicists,  engineers  and 
bacteriologists  all  made  their  separate  co^itributions.  Mr.  Sadler  said 
that  they  liad  at  the  University  one  of  the  greatest  schools  of  chemistry 
in  the  world.  In  inorganic  and  organic  chemistry,  physical  chemistry, 
agricultural  chemistry,  bio-chemistry,  and  colour  chemistry,  it  was 
in  the  front  rank.  The  technological  departments  depended  for  their 
.-(uccess  on  ardent  research  in  pure  science  and  intimate  knowledge  of  the 
.  urrenl  problems  of  jjraetieal  industry,  and  the  aim  of  the  University 
waH  to  bring  these-  two  branches  of  knowledge  into  fruitful  union. 
The  other  great  technological  departments  were  colour  chemistry, 
mechanical,  civil,  electrical  and  agricultural  engineering,  and  mining. 
Clu-mistry  was  essential  in  all  of  them,  and  therefore  the  scientific 
foundation  of  the  University  was  the  study  of  chemistry.  Dyes,  drugs, 
.ind  explosives  were  all  cimnccted  with,  and  based  on  chemistry,  and 
it  was  important  to  observe  how  closely  related  were  geology,  mining, 
and  the  scientific  study  of  fuel  and  gas,  especially  in  view  of  the  geological 
mapping  of  the  scams  of  coal  which  were  going  to  be  worked  by  new 
enterpriw!  and  thi'  development  of  the  use  of  by-products  of  coal  tar. 
■'  All  lt*hnological  and  general  education,"  F^aid  Dr.  Sadler,  "  ought 
to  be  (Mtnutrateil  by  a  sense  of  soi^ial  duty  and  obligation,  and  the  note 
of  University  work  ought  to  be  not  only  scientific  thoroughn?ss,  but 
Iniman  servile.  Therefore,  technological  and  pure  science  departments 
are  more  and  more  assoc^iated  with  the  departments  of  social  study  and 
ci'onomins,  and  the  buniness  of  the  University  is  not  to  be  the  serving  of 
liny  partisan  ideal  of  social  progress,  but  to  endeavour  earnestly  and 
jiaiwionately,  to  serve  the  common  good,  to  give  everybody  his  chance, 
unil  l4>  think  of  the  public  welfare," 

Ol,.!  rving  that  British  industry  as  a  whole  had  realised  sinire  the  war 
that  its  future  [iroH|M-rity,  and  even  its  continued  security,  depended  on 
muidi  greater  attention  being  paid  to  scientilic  research.  Dr.  Sadler 
said  the  (|iir^»ti..n  wu^  how  that  research  should  be  carried  out,  and  under 
whoHc  direction  and  control.  One  view  was  that  the  Universities 
shiHild  train  young  men  and  woim-n,  and  that  then  the  best  of  them 
nhoiild  he  ittki  n  into  the  em|iloyiuent  of  oni-  or  other  of  the  great  indus- 
tries, and  set  to  work  in  rewa'rth  laboratories  managcil  by  the  trades 
IheinM-lves.  and  wholly  detachwl  from  the  Universities.  What  gave 
.  iloiir  to  that  view  was  that  most  I'niversilies  had  done  very  lillle_  in 
Ihn  way  of  iiidutlriai  research.  H<nondly,  the  popular  idi-a  of  a  Uni- 
versity don  wa^  that  of  nn  impriutiial  per/ion,  and  that  when  thi-y  got 
Cniversity  don«  working  togeth-r  in  comiiiitti'i's  they  were  dilatory, 
over.criliojl  and  intractable.  In  answer  to  that  ho  pointml  out  thai 
(').  rr'  was  no  real  <li«linctl(m  to  bci  drawn  between  pure  and  applied 
"  leri.e.  Appliud  science  sprung  from  jiurp  science,  and  new  develop- 
1  "ii'H  In  pure  Hcienee  sprang  from  experiimiits  in  applied  s(  ience. 
I  ■  •  iFiiiiple,  two  great  (lermiin  scientists,  sue-  tin-  war,  had  miide  it 
I  i.|.    for  Germany   to  supply   itself  with  tin    nitrates  nei'cssary   for 

11!  u. .  Ill' 111  sand  for  uianuo!  by  a  new  scientilic  process.  The  artlliciul  separa- 
tion of  pure  aoicnco  and  ApplieU  neivnco  would  tund  to  sterilise  both. 


SPECIFICATIONS  PUBLISHED. 

Tke  IMowine  abstract  from  some  ot  the  specifications  recently  published  have  been 
SDecially  compiled  by  Messrs.  Mewburh,  Elus  &  Pryor,  Chartered  Patent  Aeents 
70  and  72.  Chancery-lane.  London.  W.C.  .      "«'""■ 

Whii^euer  the  dale  applied  tor  difjers  trom  the  date  on-which  the  application  was  lodged 
at  the  Patent  Office  the  jormer  is  given  in  brackets  alter  the  title. 

1916  Specifications. 

7.064   DavIES,  W.  LaNCtDOM-.  ScaKES.  A  .  ANdNaaMLOOZE  VENJlcOTSCHAr  DE  Neder- 

LANDSCHE Therm -^TELEPHOON  Maatschappu.     Electrically  controlled  clutches 
(17/5/16.)     ioa.871. 
12.019  Nicholson,    I,   W.     (Antonon.   C.   N.).     Primary  electric,  cells      '(24'8'16i 
108.893.  X    ' 

12.044  Crawford,  A.,  &  Preston,  W.     Electrical  fuses  and  parta appeftajnine  thereto 

(25  8/16.)    •109.072,  ,    6     ■         ■ 

12.045  Crawford,  A.,  &  Preston,  W.     Electrical  fuse  boards  or  systems.  M25'8  16  1 

109.073.  ■  ,        -1 

12,070  Thokle.  O.     Mouthpiece  for  telephone  transmitters.     (25,815.)     101,296. 
12,147  B.T.-H.  Co.     (G.  E.  Co.)     Electric  furnace,";.     (28,'8/16.)     108.903. 
12.231   Pestarini.  G.     Induction  electric  motors.     (29''8/16.)     109,087. 
12,316  Warsop.T,    Trolly  poles  forelectric  cars  and  the  lilce.     (318  16.1     109,098. 
12.350  B,T.-H.  Co.,  Hastings,  H.  C.  &  Farmer,  H.  F.    Systems  of  electric  motor  con- 
trol.    (31/8/16.)     109,101. 
A  system  of  control  in  w.iich  resistance  is  cut  in  and  out  of  circuit  by  means  of  a 
controller  operating  in  coniunction  v/ittl  series  conti.tors,  so  that  the  short  circuit 
across  a  division  of  resistance  is  completed  by  contacts  m  the  controlter  if  the  current 
in  the  operating  coil  of  s  seriescontactcr  is  below  apredelrrnined  value  at  the  instant 
the  controller  is  moved  forwa.'d  to  the  notch  correspond  ir:r  to  that  division  of  resis- 
tance, but  if  the  current  has  not  decreased^©  this  prede;_,- mined  value  the  short- 
circait  is  subsequently   completed,  on  the  contacts  of  the  series  contactor  when  this 
closes,  the  arrangement  bein^  such  that  the  resistance  divisio,,  .5  again  inserted  in  the 
circ'jit  when  the  controller  fiandle  is  moved  backward  one  no::h.  tiie  short-circuit 
across  the  resistance  being  opened  on  the  contacts  in  the  controlley 
12,395  Sarnmark,  A,  U.     Means  for  operating  apparatus  at  a  receiv:nr  station  from  a 
sending  station  by  means  01  electric  pulsations.     (7/9(15.)     101  411. 

12,514  COMPAGNIE  GeKERALE   DES    EtabLISSEMENTS  PATHE   FRERES   Ph    -lOGRAPHE  ET 

CiNEMATCXiRAPHE,     Sound  reproducing. 
12,710  Dunning,  C.  D.  J,     Aerials  for  use  in  wireless  telegraph  or  telephc?  systems. 

(7/9  16.)     109,110 
13,142  Kelway-Bamber.C,     Electric  battery  ceils.     (15'9/16.)     109.122. 
14.041   B,T.-H.  Co.    (G,E  Co.)    Windings  of  electric  inductance  coils  and  otht-.opa- 

ratus.     (3/10  lb,l     109,129. 
14.290  Hunter,  C,  E.  St  D,",vis,  W.  J.     Spearsforcurrent  testing  apparatus  fore!ectr;;al 

appliances.     17/10,16.)     108.940, 
14.960  OuLlANlNE,  S.     Electric  selectors.     (20/10/16.)     108,949. 
15,290  Wade,  H.    (Mills,  H,  S.)     Electric  current  rectifiers,     (26  10/16.)     108.954. 

A  rectifier  in  which  a  synchronous  alternating  current  motor  drives  a  rectifying 
commutator,  said  motor  ha.ving  in  its  secondary  two  sets  of  windings,  one  ol  which 
is  short  circuited  and  the  other  of  which  receives  pulsating  direct  current  from  the 
rectifying  commutator,  the  r^o  windings  of  the  motor  being  in  inductive  relation 
Xi>  each  other. 
15.337  Beaver.C.  J,.  &CLAREM0NT,  E,  A,     Electric  joint-making  washers,     (27,'I0'16, 

addition  to  10,023;  16,)     109,142, 
15  630  Knox,  H.,  Weston,  G.  &  Barnes,  G.  W.     Locking  device  for  use  with  magneto- 
electric  machines     (2  1116,1     108,961. 
15,931  Cooke,  G.  F.    Magneto-electri:, machines.    (7/11/16.)     108.967. 
16.518  Mason,  C.T-     Interrupters  for  ignition  dynamos     (19,'6,'15,  divided  application 

on  8,584/16.)     r2.263, 
13,506  BT-H.  Co.    (G.E.  Co.)     Electric  incandescent  arc  devices;     (27/12/16.  cognate 
application,  1 8,507, 16.)     109, 1 88, 

1917  Specifications. 

177     MELfRSH-lACKSON.  W,  J      IPhilips-BrintQE  Co,)    Contact  maker  and  inter- 
rupter for  electric  i.tiition  systems.     (4/1/17.)     109,193. 
7.636  Giles,  G.      Apparatus  fo:  -.ivtectine  electric  installations     (27/5/16.)    107.008. 


VOLUNTEER  NOTICES. 

COUNTY  OF  LONDON  VOLUNTEBE  ENGINEERS. 

IfE.vugiARTlilts:      I'.iiM   riMii-stivl,    Oxford-.stivrl,.    W,  1. 

Or<lcr,>  fur  the  \Vcek. 

Lt.-Col.  C,   H.  (i.w.  V.D.,  (Commanding. 

Olliccr  for  the  NVcok.— Soc.-l.ieut.  I'.  Bowdcn. 

Next  for  Duty. — .Seo.-Lieut.  K.  .\.  lllmann. 

Promotions.— No.  2  Company —Sapper  Tacklcy,  \V.  A,,  to  be  Company 

(^mrt.e^mal>ter  Sergeanl.     No.  :!  Company— C.  S.  iM.  Rodger.  •'•.'" 

be  Company  Quartcrmastn-  SeiL-eant ;    Sgt.  .lant/.cu,  P.H.ll..  to  h« 

Companv  Sergeant  Major.      Sta«-Sgt.   Nelson.    \.   M..  to  W  Drum 

.Major,    '{2ilfl\-!). 

Monday,  Oetobnr  8th.— Drill  and  Elementary  Bridge  (  onstruction 
for  No.  :{■  Company,  0.30,  Ivfl  Half  Company.  Signalling  Class,  0,30. 
KiTruits  Drill,  •),3II. 

■I'ucsilav,  October  i>th.—Hi'.\iii.'<AUTKP,s  Cr.osK.n. 
Wciliicsday.  October  loth.— Drill  and  Elementary   I'nilgc  Construe  turn 

lor  No.  'l  Company.  <i.:t'>.  

Thursday,  October  I  Ith.— Drill  and  Elcmentiiiy    liridge  (onstruction 

for  No.  2  Company,  li.O.     Signalling  Class.  li,:;o.      Ambulance  Class. 

Eriday.  October  12th.  -Drill  and  lOlementniy  Bridge  Construction  for 
No."  :'l  Companv.  *i:il'-      I'.iglit  Hull  Conipimy.  ' 

Snndnv,  Octobc'r  I  lib.  -  <'o,„niand.,iitK  I'aradc  for  work  ftt  hshor. 
Parade  8.45  Waterloo  Station,  opposite  No.  Id  platform.  I  niform, 
hiiversacks,  water-bottles.  Mid  day  rations  to  be  carric.i.  (  om- 
piilsorv  for  "  A"  and  '"  It"  men. 

Miiikclrv.-The  ran«c  at  Ikdvedeiv-roail  will  be  "P""  "^'"'■y,  '  l":^' ^Y' 
\Vcdn;„dav  and  Thursdav  evenings,  from  .'■),;10  to  7,  All  N,(  ,n.  s 
and  nen  who  have  signed  tli.'  "  A  -  and  ■  li  "  a:irocmc„t:.,iie  requited 
to  atl-nd  during  tlu«  month  to  re-.lassify  in  order  t^o  eiiai.lo  iii< 
Corp.  to  obtain  the  Capilalion  (irant.  l'r.'foroncc  will  be  given  to 
the'.,    men  in   limm      Tins  does  not  apply  to  those    who   hold   the 

ArmiM;,''''7hcMiow  .M nidetsean  .tow  bi-  obtained  at,  llcadquartors 

and   .  very  ortoll.  d   Voliintmir  must  obtain  one  without  delay.     .'M. 

the  s.mo  timo  all  .■■  I  ...mlets    must  be  r..tu.,.e  1       Armlols  must 

be  worn  whon  ntl.  ndi.   •  drills  in  plain  clothes         ,        ,,       ,  , 

Ml.  lical  EMimination  Th-  M.-dical  Ollicer  will  attend  at  lloadquarlu.s 
fill  this  jiurposv  evi-iy  Tluirsday  at  0. 


^October  3,  1917. 
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ALL 


EVERSHED  INSTRUMENTS 

POSSESS  CHARACTERISTIC  QUALITIES  WHICH  DIS- 

TINGUISH     THEM      FROM      INSTRUMENTS      OF      OTHER      MAKES. 


AS     AN     EXAMPLE,    TAKE     THE 

DUCTER 

POTENTIAL  OHMMETER 

Direct  readings  of  resistances  from  a  few  microhms  to 
several  ohms  are  obtained  with  the  "  Ducter  Testing 
Set.  It  has  patent  contact  spikes  for  rapidly  carrying 
out  tests  and  is  specially  adapted  for  measuring  the 
resistance  of  armatures,  field  coils,  etc.  A  necessary 
instrument    for    every   electrical    works    or    repair    shop. 

EVERSHED    &   VIGNOLES,    Ltd., 


ACTON    l.ANE    WORKS,    CHISWICK,    LONDON,    W.    4. 


Telegrams  — •■  Dorothea.  ChisU,  London.''     'Phone.  CliisvvicU   1370. 


HENLEY'S    CABLES 


3  Core  Paper  Iniulalod 

and      Lead      Sheathed 

Cabia 


For  the 
transmission 
of  Electrical 
Energy  for 
any  purpose 


Shnpod  Conductor  Cable 

withneulralhnUiection: 

Paper        Iniulated        and 

L.-ocI    Sheathed. 


India  Rubber,  Paper,  Vulcanised  Bitumen,  (iutta  Percha 
Insulated,  Braided,  Served,  Lead  Covered,  Wire  Armoured 
or  Steel  Tape  Armoured.  For  use  under  any  working 
condition,     indoor     or     outdoor,     in     soil,     water     or     air. 

W.     r.     IIliNLHY'S    TELlXiRAPH    WORKS    CO.,    Ltd., 

i;i.,in)i..|(l    stir.i,  '/'■''';       LONDON,    K.C.  2. 


OCTOBEP.   5,    191' 
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Government  Control  of  Trade. 

The  (••jnn.i  Piir|ii)Si-s  Committee  of  the  Birmingham  Chamber  of 
ComnuT"-.  in  i  Huiiplcmentarv  rejiort  on  (loveriuuent  Control  of 
Trade,  -.i..:'-  that  during  the  vacation  a  8i)ecial  meeting  of  export 
mer.  ii.ints  ..nd  metal  merchants  was  held  to  consider  the  serious 
j)(jMtioii  caused  by  the  Covermnent  methods  in  controlling  trade 
and  a  series  of  recommendations  (approved  by  the  London  Chamber 
of  Commerce)  was  adopte<l  with  sliglit  amendment. 

Thr  committee  addre.tst'd  a  letter  to  the  Prime  Mini.stcr,  the  Chancellor 
of  the  Exchetjtier.  the  Kirst  Lord  of  the  Admiralty,  the  .Secretary  of  .State 
for  War.  th<^  Pretiidcnt  of  the  Board  of  Trade  and  the  Minister  of  Munitions 
btatint'  that  their  view  was  that  the  Government  should  not  act  as  a 
trading  .nternu  diary  until  the  resources  of  existing  commercial  machinery 
are  exh.ijst'  •!  or  are  found  to  lie  insufficient ;  that  to  this  end  merchants 
8h<iuld  to;  eni  oura^cd  to  continue  to  carry  or  import  stocks  of  commodi- 
tiett  e!>M'ntial  to  this  country  ;  that  so  far  as  any  control  of  imports  and 
exports  is  loneemod  the  quantities  allowed  should  he  based  as  far  as 
posnihix  ufion  a  fair  allocation  of  quantities  amongst  merchants  dealing 
in  part  i'  ular  articles  after  consultation  with  representative  trade  organisa- 
tions ;  ;inil  that  the  various  control  departments  (assisted  by  representa- 
tive 111'  -I  uriminated  hy  their  reji|ieetive  trades)  should  be  co-ordinated 
wi  far  ..  •>!  soouni  s  uniform  system  on  questions  of  principle  and  to 
ol>viiit'-  I.I.  ^.-nt  (ielays  in  dralinjr  with  licences  and  fK'rmits. 

Thi-  r.  (.iirt  lias  Ijeen  adopted  by  the  council  of  the  chamber. 
*  *"         *  * 

Decimal  System  of  Coinage. 

The  mtrmbcrs  of  the  Chartered  Institute  of  Secretaries  were  re- 
cently invited  to  express  their  opinions  in  regard  to  the  adoption 
of  a  deiimal  lyatcm  of  coinage  iti  the  I'nitcd  Kingdom  and  the 
Kubstiiutinn  of  the  metric  system  for  the  existing  weights  and 
measures 

I"  •'  ,.lieg  received.  M."i  jxr  (ent.  considen-d  that  a  change  t<i  a 

.  •  m  of  coinage  would  Ih'  favourable  to  the  business  in  which 

•  h^'aited,  whilst  IMI  |K'r  ei'ut.  favoured  a  t  basis  of  coinage  in 
I'l' '• '•  .  ••  to  thn  "  ImiMTial  <  rown  "  or  dollar  basis.  In  regard  to 
wrmhn  and  measures,  si;  [kt  n-nt.  favoured  a  change  to  the  nietrii^ 
s\  -tein.  aj  per  cent,  of  whom  :ilrearly  used  that  system  in  their  business. 
The  large  majority  wi'ri'  ..f  opinion  that  the  nii'trie  system  not  only 
fa<  ililat>Hl  their  intemiil  olli. ..  work  but  had  le<l  to  extended  business 
reUitioiis  with  other  count ii.~.  imliiding  Krani'c.  the  Cnited  States. 
HusKia  lind  the  Argentine.  In  lij  ^ht  cent,  of  the  replies  the  business  of 
the  iiiii.jMiriy  was  staled  lo  U-  liinderi'd  by  the  use  of  the  existing  .sy.steni 
of  weiijbtn  iinij  measure-. 

<  »  ♦    . 

State  Participation  in  Industry. 

In  a  le  lure.  re;entl\  deluered  in  the  .'<heldoniiiii  Theatre.  Oxford, 
Mr.  H.  Wilsoii-Fox,.M.I'..disiii.HHcd  the  question  of  .State  partieipa- 
li^n  in  indnstry. 

In  the  itiiipu-  of  the  I.Mtiire  hi-  (Mr.  VVilmm-Fox)  said  :- -"  If  we  «r<> 
to  mnki.  tlie  most  of  our  op|Hirtiinit4es,  on(N>i'iallv  in  the  tnipieal  n-Kinns 
of  our  Knipit...  it  is  ewunti.il  ibnt  the  State  should  play  a  far  inor.'  dim-t. 

" ■''  (Mirl  lliiin  hitlHTto  in  the  ornanisatiiin  of  production. 

It  most,  in  fill  t,  make  a  new  .start  in  these  matters. 

|Hin  1111  intin-ly  new  era.     The  |Miliry  of  IninKtz  /mr.- 

.  ......  d  and   iiniissisti'd   individumlisni  hud  shot   its  IhiIi   nt 

I.  tieforr  till  war.  We  iiinnot  ornaniv  ourselves  to  nui-t  the 
IK  if  we  are  .  ..iitint  t..  itllow  our  hands  to  In-  tied  by  nnrieiil 
■  .'.  .liliK'timi.,.  .'>;inle  iiehil  prutlui  timi  and  lommereo  can 
.  .ensfully  liv  proibietiim  and  eoiniuerre  which  an- 
I  lie  liiiilini  y  rlsrwlieni  is  lo  streiiullii'il  by  every 
i.'rful  Irndi-  I  oiiibiiialionn  ;  and  ju«l  m  iiii..r.;sm  ■  .1 
•  r.  ran  iiiiiJM'  no  n-nl  imiin>Mioii  u|s.ii  no  •  '    on      1 

i|s'lili\e  individual  lirnia  will,  h  III  III.       .  i  I.  > 

i-rily   inn   nu   lonner   hope   lo   liirlil    .-ii.  .  .      '.IK    ..'.  i 
I. si    till'  uri'at    world  lrH«t«  o(  ieiiii.il    I  i.     r      i  . 

'.    pnrlii  i|NitiiMi  in  iiKliialry  in  iIim  i.'>        .i    •'• 

•  1.    in    iii\    jiidifinenl.    Is-   liniiteil    i  ■ 

to  till,  industry  and  the  llimncinl 
.Iriiioii.it.iliil.  and  the  op|i<irliinil  i 

I -irtiec.  when- the  wholii  Imuiiii  of  an  ixr-ii"     

can  be  riieoiKtrueted.  or  in  enlln'ly  new  fleUls  n(  aetivitv." 


inibi 
We 

•ml 
least 


pn.|i 
onlv 


iindoubt'edlyTtake   ).!        "^ 

saving  ajiphances  ot'. 

batteries.  belLe.  ic.     > 

therefore  be  wise  if  they  gi\e  due  piai-r  t. 

of  Xew  Zealand  as  a  producing  and  ini: 

a   natural  disposition  to  purchase   Briti- 

effort  should  be  made  by  exjKirters  to 

traders  andjdealers  so  as  to  Ik-  readv  to  i  . 

for  expanding  the  trade  with  New  Z«-aland    ift- r  iii.-  u  , 

*         *  «  * 

Japan  as^in  Electric  Lamp  Exporter. 

Prior  to  the  war  the  l.irgest  ex|K)rter  of  iniandny-tfit  rlwtrir 
lamps  was  (lerminy,  but  .soon  after  thci»mmen<^-meot  of  hostilitioi 
the  irreater  part  of  the  (Jernian  exjHirt  trade  was  cut  off.  and  • 
foreign  lamp  trade  of  an  annual  value  of  from  :i  million  to  5  million 
dollars  was  thrown  upon  America. 

American  manufactun-rs  soon   n-alised   i'  , .  and    a«  a 

result  the  exixirts  of  incandescent  lam)is  ■  ih<-  l'nitr4 

States  have  (according  to  ■The  Kh-"-.-!  "■'■  '•    '■    .^..,  .  i 

8.ilHl.tKHI  to  mon-  than  Si.fXtMNKl  an 
same  time  the  .lapancse  manufm  tur- 
this   market,  and   consetjuently  the 
lamps  in  101<5  amountcsl  to  S33.">.<«"' 
the  curn-nt  year  to  S42(l.»i<IO.  or  at  • 

year.     These  Hgurt-san- to  l>eiom|>ar.  ;  ..  .i 

of   SI-5(I,(KK)  in  the  year  prt-vious  to  ihi-  war.      I 

Ja|iane.s(-  lamp  manufacturers  have  had  was  in  Ih. 

practically  all  of  these  u-sisl  to  bo  inipi>no<l.     Xnw.  I.   ^  .      _ 

fraction  of  the  tilameitts  used  an-  im|ione<l.     V^rge  Urt<ir»r»  faavr  U»« 

constructed,  and   the  .lapancse  manufartuirn  are  now  in  •  poMlim 

to  supply  their  own  tilaments. 

The  progress  made  by  the  .)apane<e  l»n 
lieen  verr  great.  With  the  niisirm  foctorv  - 
and   with  exi-ei'dingly  cheap  laUiur.  it   is 

lamps  mav  dominate  tlH-  fort-ign  morkeU  in  tlir  i-iui-  «•>  lU»4  \,nm»*, 
lamps  did" in  pre-war  days.  It  i»  said  that  Amrhcoa  rspilal  i*  inlrro*r>l 
in  till-  .(«iwni-s<-  lamp  industrv. 

•         •         •         • 

Canada's  Mineral  Wealth. 

The  value  of  the  mineral  output  '  ■  ■  '  'mug  llMtt  a  (Mil  at 
SIT7.:t.-)7.4.V«.  an  iiicn-iuse  of  .SlO.Jt-  ■ '  V 

In  the  pn-lin.lM.r^   ,.  i.  r-  ■  f  tt  .    1  •  ""'*'  ^.*'"T*  ".'! 

stated  that  put  .  ■         •  t-      -        •    - 

(au'sinsl     $>\\." 
!!»l>.l'.tl.744  l.i. 

iiii-ivasisl  prmlu.  ti.i.  n,  ii..    \\ 
copiM-r  pnsbntion  o(  the  Ui 
iieainst  .-.:»:i.i|iilb.  in  V}\-' 
(liT.T.'ii.llT.'i  lb.)  won  tl.. 
imn-a.-H-  over  HU.'i  of 
of    till.    proMi...     I.v 

,><..l|l|l.Tll    (    ..<l^'     *' 
I  IISj, 


111.. 


S;!:. III. is-',  "  I'"  ■  ■  ■  ' ' 
^,.y^  r.^toninlex  In  I9UV 


«l.. 

,SI,,l 


New  ZMland's  Electrical  Trade. 

MM.  Tr.ulo  (  •.niniissh.iier  (Mr.   I>nll<iii)  r«<|Hirls  llml  Iho  war  li.ui 

giM'ii    .Ann  II,  nil   linns   ;i   Ihk   .idviiiiliigi<  In  tlip  «ii|i|ilv  •'  rlmln.  .il 

|ihint,  mm  hiiiery  mid  .ip| tils,  bill  lir  mts  no  in     '  lie  ltrili«b 

lirnis  sliiiiil'l  not  re  rstalilisli  ibenisrlvm  m  undU    mI.  ir  m  omi 

New  /raliiiiil  is  IhuiiuI  to  I.e., .me  n  lug  rlectrii  iil  .  ""^  •' 

need  fur  rllicimt  rrpn-senl  iion  i»  greater  lio«  IIi.k. 

ill   order    to   «i|iinli«e    Amui  i.  .in    .iml    Itrltwli    etb.r 

fliul   mak'-   ivady    (or   the   exleii>iiill»  o(  vicrtrual    "  mIi.h    i. 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Blackpool. — The  question  of  putting  in  a  motor  generator  and 
switchgear  at  the  electricity  works  is  being  considered  by  the  Elec- 
tricity Committee. 

Bolton. — The  EIectiicit_\-  Committee  are  considering  the  question 
of  carrying  out  extensions  at  the  Back-o'-th'-Bank  generating 
station."  at  a  cost  of  £60,000. 

Uford  — Application  is  to  be  made  to  the  Treasury  for  a  loan  of 
£.5.792  (at  oi  per  cent,  per  annum)  for  the  electricity  undertaking. 

The  capital  is  to  be  repaid  in  15  equal  annual  instalments,  the  first 
falling  due  one  year  after  the  termination  of  the  war. 

The  General  Electric  Co..  whose  tender  had  been  accepted  for  two 
2.50  kw.  rotary  converters,  insisted  on  the  insertion  of  a  clause  in  the 
contract  providing  for  the  adjustment  of  the  amount  in  the  event  of  the 
manufacturing  cost  being  increased  as  a  result  of  direct  instructions 
by  the  Government.  The  Clerk  was  directed  to  communicate  with  the 
L.G.  Board  on  the  matter,  intimating  that  should  such  an  event  arise, 
the  Council  will  anticipate  the  Treasury  reimbursing  the  Council,  the 
extra  cost  so  incurred. 

Kilmarnock. — The  Scottish  Office  has  been  asked  to  authorise 
tlic  liorrowing  of  £80,0(KI  for  the  extension  of  the  electricity  under- 
takini:. 

Northampton. — 1  he  Xorthampton  Electric  L-ght  and  Power  C(j. 
proposes  to  extend  the  su])ply  mains  alorg  Castle-stieet. 

Shanghai. — On  account  of  the  increasing  demand  for  electrical 
eneigv  for  industrial  power,  the  manager  of  the  municipal  electricity 
de|»artment  (Mr.  T.  H.  U.  Aldridge)  will  shortly  call  for  tenders 
for  a  15,000  kw.  turbo-alternator  and  condensing  plant.  By  1920 
it  is  estimated  that  over  .5.5,000  kw.  of  plant  will  he  needed  to  meet 
the  demands  for  power  and  lighting. 

Southend.- -.An  inquiry  will  be  held  on  the  14th  inst.  into  the 
application  of  the  Corporation  for  sanctian  to  borrow  £45,.520  for 
.idtliti.  ipd  generating  plant. 

Todmorden  —  In  reply  to  the  Council's  a))i)lication  for  sanction 
to  borrow  £10,000  for  extensions  of  the  electricity  works,  it  is  sug- 
gested that  a  scheme  of  linking  up  w  ith  a  neighbouring  ])Ower  station 
Mould  enable  the  Increasing  dein.mds  for  |)ower  to  be  met. 

GENERAL. 

Board  of  Trade  Electric  Power  Supply  Committee.— Several  local 
authorities  whifb  uwo  electricity  supply  works  have  already  adopted 
the  resolution  pas.seil  by  the  Durlinnlon  Corporation  in  regard  to 
the  work  of  the  above  Committee.  The  following  is  the  te.xt  of  the 
Darlington  resolution  :  — 

Siipptij  III  Elirtrirnl  J'omr  in  the  Unilfd  Kingdom. —  It  is  losolved  that 
reprewntatitms  be  iinni'diatcly  made  to  the  President  of  the  Board  of 
Tra<lc,  the  I'ariiann'ntary  iSccretary  of  the  Board,  and  also  the  Member 
of  I'arliamrnt  for  the  Borough,  statinf;  that  it  is  understood  to  be<the 
inU^ntion  of  the  Government  to  appoint  three  members  to  represent 
l<x:al  ttutlKiriticH  owning;  electrical  und<'itakings  on  the  Committee 
which  has  l«-en  appointed  to  conMider  and  report  on  the  future  supply 
of  eleitriciMiweT  for  all  cla.s.Me8  of  consumers  in  the  United  Kingdom, 
and  that,  it  Im-  ur^ed  that  this  Council  is  strongly  of  opinion  that  such 
rfprcsctitatioii  is  totally  miflcfiuate  and  that  the  Govi'i'nment  be  rc- 
ipifsteii  to  Kiv<!  local  authorities  at  least  equal  representation  on  Uie 
>'<>iuiu)iU'i:  UM  IK  granted  to  Commercial  Corporations  and  private  ci>m- 
{lanieH  owning  eleitrical   undertakings. 

It  is  also  resolved  that  the  I'rcHiileiit  of  the  Board  of  Tra<le  be  informed 
that  thi-  Ciiuni'il  is  of  opinion  t'liat  the  local  authorities  should  be  ]X'r. 
mitl^'d  to  noininat'-  their  own  reprewntfttivcH  ;   and 

That  It  '  opy  of  this  resolution  be  forwarded  to  every  local  authority 
in  Knxlaud  and  Walis  owning!  electrical  undertakings,  with  a  requesl 
that  if  thi-y  concur  in  tin:  vii'ws  of  the  Council  they  will  take  similar 
lotion. 

BrierOeld.  The  L'rbaii  Council  Iiiih  granted  an  appiir'ntion  by 
MeiMrs.  Bunnister  I'ros.  for  iiHUpply  of  electrieily  for  power  to  their 
inillH.  (Ill  condition  that  they  undertake  to  conMunie  not  lesH  than 
l2,<KtO  iiiiitM  within  ilireif  niontliH  from  the  date  of  the  coniicetionH 
' cinK  li^ed  by  the  C,,iiiieil. 

Brighton  -  iMr.  .lohn  ChriNtie,  iiiaimger  iiiiil  engineer  of  the 
iiiiinieipal  I'ltctrieity  workH,  hiiH  been  iidkeil  by  the  Coal  Coiitrnllor'H 
llepartmenl  to  lol  ii«  electrical  ildviser  in  eoinii-itiori  with  the. 
I  iiiisum]ition  of  fuel  in  cliTtrie  power  KtationH  on  the  .Sruith  (.'onNl 
of  Eni/lnnd. 

Chester.'  .Mr.  Percy  lleanl,  station  HU|i«rintend4!iil,  hiiH  been 
i.iiiied  leave  of  ali«eni'e  «  Idle  Horviiig  with  II. M.   rorcc.  and  tliH 

■  ■    supcriiilenilent    (.Mr.    (i.    E.    Swift)   will    perform    the  cliitleH 

■ 'M ' '-I    (luring   IiIm   absence.     W'liih^   so   acting 

iinry  of  £75  jier  annum  in  addition  to  hiN 
HJcnt. 


Haverfordwest.— '1  he  Town  Clerk  has  teen  requested  to  ask  the 
Institution  of  Civil  Ergineers  to  name  an  expert  capable  of  advising 
on  the  question  of  lighting  the  town  by  electricitv  and  gas. 

Holmflrth. — At  its  recent  meeting,  the  Urban  Council  adn|)ted 
certain  reeommendiitions  of  the  Eleotricity  Sub-committee,  including 
one  providing  that  owners  of  trees  which  fouled  or  were  likely  to  fuul 
the  supply  mains  be  requested  to  cut  the  .same. 

King's  Lynn. — A  .sub-committee  of  the  Electiicity  and  Water- 
works Committee  has  been  authorised  to  confer  with  the  West 
Norfolk  Fanners'  Manure  &  Chemical  Co.  as  to  the  supply  of  elec- 
tricity to  the  comjiany's  works. 

Kinsale. — The  Urban  Council  is  considering  the  question  of 
providing  electricity  generating  plant. 

Staffordshire  Linking-up  Scheme.— stoke-on-Trent  Electiicity 
Supply  Committee  has  instructed  the  borough  electrical  engineer 
(Mr.  C.  H.  Yeaman)  to  prepare  a  scheme  ijointly  with  the  engineer 
of  Xewcastle-under-Lyme)  for  linking  up  the  Stoke  and  Newcastle 
undertakings. 

The  chairman  of  the  committee  will  call  a  mcctiun  lietween  the  I'liair- 
man,  vice-chairman  and  engineer  of  the  committee,  and  the  chairman, 
vice-chairman  and  engineer  of  the  Electricity  Committee  of  Leek  C^ouncil 
for  preliminary  discussion  of  liuking-up. 

Templemore  (Ireland). — M  the  next  meeting  of  the  Urban  Council 
Mr.  M'Donnell  will  move  a  resolution  in  favour  of  tiie  adoption 
of  an  electric  supply  scheme.  ^ 

York  — The  Electricity  and  Tramways  Committee  has  decided 
to  proceed  with  the  woi'k  of  erecting  lanijis  and  fittings  for  the  elec- 
tric lighting  of  part  of  Hull-road. 

HYDRO-ELECTRIC   NOTES. 

Hydro-Electric  Power  in  Canada. — Three  lomniissioners  (Chief 
.Justice  Sir  W.  R.  Meredith,  and  .Justices  Sutherland  and  Kelly)  have 
been  appointed  to  investigate  and  report  on  the  conces.sion  of  the 
Electrical  Development  Co.,  of  Ontario  (Ltd.). 

The  commissioners  are  to  report  on  the  quantity  of  water  in  cubic  feet 
per  second  which  the  company  is  entitled  to  divert  or  use,  the  amount 
of  power  which  it  is  entitled  to  generate  or  develop,  the  extent  (if  any) 
by  which  the  capacity  of  the  works  installed  or  equipped  by  the  company 
may  be  developed  and  the  price,  terms  and  conditions  upon  which  tho 
power  to  the  extent  of  such  excess  should  be  delivered  to  the  Hydro- 
Electric  Power  Commission  of  Ontario. 

The  Commission  has  been  ,i])pointed  by  the  Attorney-General  of  tho 
Province  of  Ontario,  who  states  that  engineers  for  the  Hydro- Electric 
Commission  and  the  (Jntario  (Jovernment  have  reported  an  alleged 
illegal  diversion  of  water  from  the  Niagara  River  at  Niagara  Ealls  (()nt.) 
by  the  Electrical  Ucvelopmcnt  Co.  and  the  Canadian  Niagara  Power  l^'o. 

Hydro-Electro  Power  in  India.— "  Cajiital"  (Calcutta)  says  tho 
disappointing  quality  and  quantity  of  supplies  of  coal  ill  the  North 
and  West  of  British  India  have  caused  consideration  to  be  given 
to  the  possibilities  of  using  hydro-electric  powin-  as  a  substitute  in 
industries    and    undertakings. 

The  Tata  Power  Co. 's  undertaking;  which  obtains  power  from  tho 
raiiifull  of  the  Western  Ghats,  already  provides  the  mills  of  Bombay  with 
alioiit  4(»,0(M)  K.H.r.  The  undertaking  is  being  extended,  and  is  expected 
to  su|)ply  all  the  power  required  by  the  Bombay  mills,  tnimways  and 
Port  Trust  railway,  as  well  as  to  iirovide  for  the  li);htiug  of  the  citv.  -V 
capital  of  two  and  a  half  croies  of  rupees  (£l,()(S(i,(llil))  is  employed  in  tho 

])rrijcct. 

'I'lie  hydro-electric  plant  at  .Vinritsar,  recently  put  iu  operation  by  tho 
i'uujaub  Irrigation  liepartment,  is  a  similar  projeia  but  on  a  smaller 
scale.  The  falls  neiir  Amritsar  are  utilis<>d  to  j^cuciate  electriiity,  which 
is  iiili'uded  to  be  u.sed  for  jiowfr  as  well  as  for  lljilitiug.  If  the  pricis  of 
Indian  eoal  ((mtiiiues  tii  rise,  as  Is  expected,  it  is  also  likely  that  elec- 
(rlillv  will  be  neiieiiiled  from  eoid  on  ii  macli  larger  scale  than  hitherto. 

Hydro-Electric  Development  in  Georgia.  -The  Georgia  Railway 
and  Power  Co.  has  subuiiltcd  dcvclo|iiiient  |)lans  to  the  Georgia 
Ruihoad  Cummission.  which  will  oiudib  it  to  add  I!l5,5:{0.0tl0  kw.- 
hours  to  itsgeneratim;  cipaeity.  The  scheme,  which  is  put  foiw.ird 
In  the  interests  of  fuel  eeoiioiiiy  (the  estimated  saving  in  coal  being 
2!):!,L'!ir>  tiuis  per  iiTiiiinii),  will  cost  about  .s;2,.50O,OO(t. 

Hydro-Electric  Plants  in  Spain.  -  Mr.  (  llnton  Kel\rlu^y.  an  .Americmi 
ongiiieer,  is  in  charge  of  the;  election  of  a  dam  and  b\dro-electrio 
])liiMl   near  Barcelona. 

The  eoucrele  diuii  uiil.  when  eom|pietcd.  be  the  largest  in  Kuropo, 
iin<l  will  measure  Ton  li.  I. .in;  r.nd  :t:i(lfl.  iu  height:  it  lia.«  a  thickness 
of  2;illfl.  at  tho  bii.-'  nd  II  ft.  at  the  top,  anil  the  reservoir  will  bo 
I5J  niili'M  long  nnri  :i ;  imle-.  wide.  Mr.  Keiiruey  estimates  that  it  will 
be  at  least  two  years  I.,  fore  the  big  plant  of  the  I'lliro  Irrigation  and 
Power  Co.  will  be  coiii|ileleil,  and  a  large  forci^  of  .Viuerir.-.ns  will  soon 
be  engnged  upon  the  woiU,  The  (list  generating  of  2ll,(IIKIM.l'.  hii,s  been 
installed,  and  anothir  :;o.(i(i(l  ii.r.  will  be  ereeted.  The  |iLiiil  and 
otMislruction  materials  will  lie  of  Anieriianniuuiifaef  iirc.. 
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ELECTRIC  TRACTION. 

Eirmingham. — On  ■rfiiii^<Iay  l^ist  the  Lady  Mayoress  openeil  a 
clnb  for  women  tramway  workers. 

Councillor  Harrison  Barrow,  chainnan  of  the  tramways  i-ommittec, 
explained  the  objects  of  the  rlub,  and  said  that  at  present  1,500  women 
were  in  the  employ  nf  the  Tramways  Department,  whereas  two  years 
ago  less  than  100  wore  employed.  To  meet  the  new  eircumstances  the 
hours  and  duties  of  the  tramway  workers  were  so  arranged  as  to  provide 
for  the  women  luiving  a  rest  in  the  middle  of  the  day.  but  that  created 
difficulties  f<ir  the  women,  who  found  they  had  nowhere  to  go.  That 
W8*  one  reason  for  the  club,  which  was  admirably  fitted  up  for  the  uso 
rif  the  wiimen.  Provision  ha»  been  made  for  the  serving  of  refreshments, 
for  reading,  writing  and  music,  ami  they  hoped  they  might  have  dancing. 

Dover  — In  eonfieqnenee  of  the  recent  tramway  accident  at  Dover, 
a  Board  of  Trade  insi)eotor  recommends  that  only  single-decker 
cars  »>hould  1  e  used  on  the  route  on  which  the  accident  occurred. 

The  TrHinway  Cummittee  has  agreed  to  adopt   this  recommendation. 

East  Ham.  The  Public  Health  Coinniittee  recomnieiuls  the  Cor- 
poration to  adopt  electric  vehicles  for  (hist  collection,  &c. 

Keporting  H|Kin  the  matter,  thi-  Kinance  and  Ceneral  Purposes  Com- 
mittee states  that  it  has  <-onsiderc(l  the  question  of  providing  for  the 
purcha.w  of  six  electrieBlly.pro|X'lle<l  dust  vans,  and  having  heard  the 
iNjrough  treasurer's  observations  u|M>ri  the  reports  submitted  to  the 
Public  flealth  Cnmmittee  recommended  tlu".!  as  a  cnnsideri'.bte  sfi>ving  is 
anlici|)atod  by  the  u«e  of  electric  vehicles,  that  the  estimated  cost  of 
£«l,72ti  for  the  purchase  of  six  vans  be  borne  out  of  revenue  account,  the 
same  to  Ik-  raiMul  by  general  district  rate  spread  over  the  next  three  years. 

Leeds  to  Manchester  by  Tr  mcar. — A  conference  i.s  being  called  of 
teprcMiitatives  of  the  Halifax  ar!<i  Todmorden  Corporations,  Hebden 
r.riilgc  Crlian  Council  and  the  Todmorden  Rural  Council,  to  con- 
sider a  possible  joining  up  between  the  existing  Halifax  Corporation 
tramway  termiiuiH  at  Hebden  Bridge,  and  the  ttfrniinus  of  (he 
Todmoidcn  Corporation  inotor-"b»ten  at  Sandbed. 

It  will  Im-  ninemlN-rcd  that  during  the  summer  many  holiday ■  makers, 
for  nnsons  of  economy,  used  the  tramways  instead  of  the  railways  for 
travelling  to  holiday  nsorls,  and  the  missing  link  lx>tween  Todmorilen 
and  Hdiilin  Bridue  was  foimd  to  l>e  ver\'  inconvo-"*  t.  .Many  tleiiands 
have  reciritly  tieen  made  for  providing  a  through  service. 

L.CC.  Tramway  Transfer;  'Phe  London  County  Council  has  made 
tlic  following  modilicatioris  in  the  arrangements  relating  to  transfer 
III  Workmen's  tramway  tickets  :  - 
I  ransfer  tieketo  will  only  be  issued  for  journeys  where  no  through 
■  iir<  an-  run.  Passengers  wlhi  (an  make  their  journi'y  without  a  change 
.irc  re<|uej<te<l  t<i  take  ,i  ihrongh  ear.  P»s.s<mgers  who  hohl  transfer 
tickets  nnist  changH  at  the  point  indicated  on  the  faro  bills  ;  such  tickets 
will  not  Ih-  a<  i-epted  at  othci  points. 

Workmen's  tickets  will  'Hily  Ik)  available  for  the  .second  jouniey 
between  the  name  points  ii~  on  the  lirst  jounicy.  No  eliango  is  Ix-ing 
made  in  the  fan-s  charucrl 

London  Electric  Railway  Workers'  Demands.    1he  pn  gramme 

drawn  up  b\-  the  li>rid>'M  Meilric  HaiKmy  Workers'  Committee,  in 
CO  ii|ieniliiin  with  the  I  oiidoii  District  Council  of  the  National  I'liion 
of  |{ailwii\  men,  includes  : 

A  .'lit.hour  wi'ek  ;  a  giicranteiKl  ilay  end  guaranteed  week  ;  mininnim 
ri>.te  of  Ills.  |MT  day,  one  tint  n'te  for  each  gnule  :  double  time  for  night 
work,  overtime,  ,Siinday-<  iMi'l  Bank  Holidays:  21  days  holiday  anniwilly, 
with  |Miy  :  ni'.tiiinnli-jtion  of  rnilwevs,  with  both  hsnl  and  iiatioiii'l 
represeiilrlioti  ;  alMiliti  ,11  of  nil  hvbriil  grades,  tonimge  Imhius  and  piece- 
work ri'te. 

London-Watford  Electric  Train  Service.    Various  train  alterations 

w nade  li>    llie   l...iidoii  A    .North  \Venteni   Railway  Co.   on  the 

Ul  iiiHl..  and  among  ibe-e  is  ,the  withdrawal  of  the  steam  train 
M'r>iii>  III  Watford  mnl  iiilervening  stationK.  The  eli-elric  ^r^^■ile 
IH  ei|iliil  to  all  tniflic  ic,|iiiiem,  iil^. 

Newcastle  Tramways  and  Military  Service.    Strimgi'omplaintMlm\e 

I  eeii  made  an  to  I  he  iiiude<,iiac\  of  iho  Ml^^'i(e  of  workmen'M  c.iis 
lllld  ihe  erowdpil  eiinililitiii  of  'lie  enm,  *e..  Iiil,  i.even  heh>s  the 
local  Trd  iituil  |in,|i,i  c»  to  rm.  i|  the  exniiption  of  leitaoi  men  in 
the  lepnii  .      •     '  .    tiamcAIH. 

At  ih"  .  ixcrlMi    |-    ll„c     .     cprereiila 

tlve.of  II,.  I  ,  iiyynril.  ..n  Mm     i  mcI  n  <■■■ 

union I  •!<  '!  ■    'r.iiii«  IV  I'H''    la't  w.'ok,  when  \l  ■ 

•tntriiii'iit  as  lo  Ihe  poMiion  in  »hi'h  he  foiinil  Inn 
men,  lllld  III"  posilioii  whoh  would  arernr  if  Ihe  vi„:: 
ph'ted. 

After  d.M  ii'.nbin.  it  was  deridml  that  Mr.  Hallon 

"tatemenl  of  Ih .    nnl  i|i,it  it  nlioiiM  |,i<  linck<  J 

nnil  iiiiiims  n'pi.  1  yew  l<>  liHiigiiig  >i 

IhIoic  the  Mill  .!  I.v  irl  e\e  ||,e  .,|„n< 

not  to  deplete  1.1  ,  ,i|,er. 

Notts  and  Derbyshire  Tramwayi      Almit   :>' 
dill  lois  of  li.e  Noll,   iiid  DerliMihirr  Tnimu.M 
'Jlilh   nil.    Ill  xympnlbv    miIIi   n  iniin  who  \>  ' 
iiidinnlioii 

I  In  TiieoUy  »  rvpri'M  iiinli\e  of  llir  Mu"-' 
men  in  onlcr  tn  di«'Uss  1 1>.    •ilimlion. 


MISCELLANEOUS. 

Electricians'  Wages  in  Scotland— •-    ■ 
liClweeu   the   Electrical  Contractors'   A- 
the  Electrical  Trades  Union,  workmen's 
by  a  further  sui:i  of  :;«.  |)er  week,  the  n.-*   ;. 
and  to  be  on  the  same  terms  as  were  recently 
mittee  on  Production  in  the  engineering  and 
The  awards  of  the  Committee  on  Pruduction   -.:i    ,,.i.i\    •      • 
electrical  contracting  trade  for  the  i)crio<l  of  the  war  and  m"t  iu  ■■•'.r 
thereafter. 

Inspection  of  Theatres  and  Cinema  Wiring.  -An  an 

has  arisen   in   conne  tion  with   the  decision  of  the   \ 
in.spe-t  e!e?trioal  installations  of  iheitres  ,-inil    ■■•     ■ 

The  Elcdric  Lighting  Committee  .-.gn-ed  to  un 
-Magistrates  jraid  for  it.  but  the  letter  bemi;  a  pur. 

found  they  IukI  no  jxiwer  to  s|)end  n- 

mittee  then  suggested  th.-t   the    1 
This  was  not  accepted  and  the  1  ■  : 
the  theatres  and  cinem».s  might  Ix-  ..v,,.^. 
of  charges  was  drawn  up,  the  theatre  and 
the  Ifagist rates  and  demnndeil  that  the  t 
mately  the  scale  was  withdrawn,  bii-  ■•        • 
Committee  will  not  sign  the  certil. 
and  without  the  eertiticates  the  .M.  . 
and  eineiii."*  licences  for  the  eitv.     Ai...  .. ,; 
and  cinemps  cannot  opc-n  their  d.sirs.     I,, 
to  the  .Mcgistrate-s.  again  stating  that  th.  . 
tions  without  payment.     And  theri-  the  la..;.. 

Prohitition  of  Exports.    The  exjx>rtation 

printed  in  itter  of  all  descriptions  and  person  1^ 

by  their  owners,  to  .■<«edtn,  Nciiway.  Denmark   in  1  ilic  ^..  I'.rrl  n  i. 

is  prohibiteil  on  and  .ifter  Oct.  s. 

Wireless  Telegraphy  for  Smaller  Vessels.    It  »««  '•■•  ■"•i  •'  t"  ■ 
recent  iiieetiig  of  the  Committee  of  Mnnsgemejit  <  ' 
ICnglaiul  Steimship  C-wtiern'  .ARsoeiation.  that    the    t 
are  taking  steps  to  extend  the  Defence  of  the  P 
to  the  installation  of  wireless  telegraphy  abo.i 
applicable  to  vessels  (if  I. Kit)  tons  and  o\.  t.  • 
beii:g  o.OOO  tons.     .A  rubcominitt<-<-.  • 
Sutton.  H.  H.  .Vein.  .1.  F-  Tully.  ami  H 

to  go  into  the  (|uestioii,  and  1 isi.i,  ■ 

for   the   iii.t  illat'.iii   an. I   ..{.n.il 

TENDERS  INVITED  AND  ACCEPTED. 

Buildings,  &c. 

Wiii.vi  KiiA.MfTos    Electricity    IV|>«rtment    requite   t»««W»   l>> 
l)ct.  .■)  for  pump. house  buildings  and  rrinforvwl  ci>iierfte  foundations 
for  cooling  towers.      Konns  of  lender.  \e..  fr»m  .Mr.  H.  V»li'.  Oar 
lingtimstreet,  Wolvethampt.in. 
E.ectricrl  6jndrles,  &c. 

The  .\lKK~t:v  |{Mi.\*»v  Co.  iw|uitf  t«iil«^liy  iM»>n<M.  It  |.>r|b. 
supply  of  coll<Ht<ir  show  mid  brake*,  aignal  win\  rinlrical  Mimti*-. 
Ac.  Forms  of  tcinlcr,  &o.,  fnim  the  (ieiiernl  Miin«i|Pr  »n^  SwirUn 
Birkenhea.l. 

Electric  Omnibuses. 

Ml  on.  Mill.  KNstric  Trneti'Ui  (*ommiHr«- 
(lit.  I.s  foi  llic  supply  of  eltxtrirally  driven  «m 
from  the  Poiough  .Sur\c\or.  

(;,  ,.,  ,.v.        The  I  ■,.ns.i,iti..M  b,nr  ..•.r|.t.sl  • 
IM 
(Iran. 
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FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 

Aberdeen. — The  accounts  of  the  ele;tricit\-  department  for  the 
ve.ir  ended  July  31  show  gross  capital  expenditure  flCO.OlS  (incieaes 
£27,993),  of  which  £174,781  has  been  redeemed. 

Revenue  was  £71), 904.  compared  with  £70,438  in  previous  year, 
ordinarvexpenditurc  was  £47,215  (£39,180)  and  casual  expenditure  £0() 
(£605),  "gross  profit  being  £29,153  (£3fi,(i92).  Interest  required  £10,993 
(£9,717)  and  sinking  fund  £18,.505  (£18,183),  and  the  net  result  was  a 
deficit  of  £345.  Units  generated  were  l(i,853,240  (15,004,420)  and  sold 
14,087.291  (12,743,835). 

In  his  report  the  city  electrical  engineer  (Mr.  .J,  .A.lcx.  Bell)  states  that 
the  increa-scd  costs  were  £8,035,  including  £4,238  incrca.sc  on  coal  and 
£I,27(>  for  capital  charges,  the  latter  being  due  to  the  increased  rate  of 
interest.  The  department  has  had  to  meet  considerable  increases  of 
load  at  a  time  when  generation  for  two  important  districts  was  in  the 
transitory  stage  between  alternating  and  direct  current  supply.  The 
numljer  of  heating  and  cooking  utensils  hired  out  is  1,405.  Power  units 
were  9,249,8.58  (4,692,I)2I>)  and  horse-power  of  motors  connected  is  14,028 
1(8,441).  It  is  estimated  that  the  total  power  rcquiicnients  of  the  area 
•over  which  the  d<fpartment  has  powers  of  supply  amount  to  33,000  h.p., 
;80  that  42'  per  cent,  of  the  power  required  is  already  supplied  by  the 
'Corporation.  Coal  and  cartage  co.st  0-427d.  (0-3Sd.)  per  unit  sold  and 
■total  costs  were  0-761d.  (7d.)  and  capital  charges  0-502d.  (0-52d.).  Re- 
venue from  current  was  r215d.  (l-35d.).  Everything  possible  is  being 
•done  to  get  the  new  5.000-kw.  turbo-alternator  set  installed  before  the 
winter  h'ad.  A  .500-kw.  converter  for  York-place  sub-station  has  bien 
■delivered,  and  a  3.50-n.p.  electrically  driven  pump  fot-  condensing  water 
supply  is  in  cour*  of  erection. 

Hackney  (London). — The  electricity  department's  accounts  for 
the  year  ended  March  31  show  total  eajjital  expenditure  £508,109 
•(increase  £1,128),  of  which  £381.334  ia  outstanding 

R<!venue  was  £88,0.50  (compared  with  £ti0,747  in  previous  year)  and 
Tvorking  and  general  expenses  were  £50,478  (£42,494),  leaving  gross 
profit  £37,572  (24,2.52).  Interest  on  loans  required  £14.444  and  principal 
of  loans  £15,58(i,  the  amount  S|X'nt  on  meters  and  indicators  was  £211 
(£288),  bank  interest  on  overdraft  required  £570,  allowances  to  officers 
and  workmen  ser\'inK  in  H.M.  Forces  and  expenditure  for  protection  of 
station  £1,150  (£1.980),  and  aircraft  risk  insurance  £305  (£277),  the  net 
profit  being  £5,290.  The  profit  from  the  sales  department  was  £100 
(£772).  .Average  price  obtained  was  l-.34d.  (or  l-33d.  after  allowing 
for  discounts),  compared  with  l-40d.  in  previous  year;  fuel  cost  0-51d. 
(0-5<l.)  per  unit  sold,  total  working  expenses  were  0-7.5<l.  (0-84d.),and  total 
coatH,  including  capital  charges,  were  I •23d.  (104d.).  Total  maximum 
demand  was  7.951  (5.0()5)  kw.,  and  load  factor  was  21-97  (20-39)  i)er  cent. 
(Units  generated  were  1H,0:J3,020  and  purchased  in  bulk  35,800  ;  total 
18,009,42')  (against  11,417,946  generated  in  previous  vcar),  and  sold 
15,:(«2,372  (9,071,020).  Connections  are  equal  to  5ri,442  (418,354) 
30  watt  lanifK,  including  motors  equal  to  12,370  (8,770)  H.i'. 

The  rcjiorlof  th  •  borough  electrical  engineer  and  the  borough  treasurer 
Htat4;n  that  during  tin-  year  a  link  with  the  North  .Metropolitan  Electric 
I'owcr  .Supply  Co.  was  arranged,  and  the  work  p«t  in  hand. 

SL  Pancras  (London).  The  accounts  of  the  elecUicity  (loi)artmeiit 
lor  the  yi:ar  ended  .March  31  Hhow  gross  ea[)ital  exi)enditure  £589,575 
(inerc.T.'w:  £15,323),  an  I  £1!)0,()!(()  of  loans  has  been  rejmid.  The 
rcDcrve  fund  amounts  to  £51,895. 

Itcvenuir  wm  £i:tll.498  (compared  with  £98,441  in  previous  year), 
and  total  i'\|)endituri>  was  £71,815  (£59,004),  leaving  gro.ss  profit  £.58,ti83 
(£.39,437).  to  whii-b  wu>.  adde.l  £2.39  (£80)  interest  on  bank  balance,  and 
£4,000  (as  in  previous  year)  iiit  balance  brought  forward.  Inlc^rest  on 
loanx  rcpiircd  £14,004  and  on  deposits  £09,  instalments  of  loans  £10,432, 
and  writing  off  buildings  (Kingsroad)  £222,  leaving  net  profit  £27,.592 
(aguinnt  £IO,:j:t7).  I'nits  generated  wcix-  10,237,007  ( 13,(»5(i,400),  and 
wid  l;j,H!Hl.432  (11,702,180).  Total  maximum  supply  demanded  was 
C,800  (5,.5."i<l)  kw.  (  onsuMierH  are  4,872  (against  4,732).  and  I  he  inere'i.'scs 
■in  the  Jolaln  of  lamps,  Ac.,  npplir-<l  for,  show  the  following  increa.ses  : 
oreii  KKMi  k»..  incandcM-ents  34<t-(H  kw..  motors  I,."i22  kw.,  jicating  and 
■cooking  aripli.n]i;cs  2o|  !,«  .  i.l  i!  2,0s  i  k». 

COMPANIES'  MEETINGS  AND    REPORTS. 

t^APE  TOWN  CONSOLIDATED  TRAMWAYS  &  LAND  CO.  (LTD,)-- 
ThiTc  H.n  .1  debit  lialiui.  <•  o|  tii;(l  fnrlheycar  llllii,  aguMisI  £H|7  in  1915. 
The  Caniiii'  Hay  Tramway  <  o.  inadr-  a  profit  of  £2,225.  lis.  ;id.,  iigainsl 
£1,48  1.  Is.  ."id.  Thi'  nniiibiT  of  paini'iigurs  ( itrried  hIiows  an  increase  of 
49,424  and  tlic  pceipti  an  im-icaw  of  iMX  The  cost  of  operating  has 
Bomewlint  imieimxrl,  due  to  higher  labour  chnrgen  and  cost  of  material, 
t<u(  a  wtiiiiu  liiiK  hi- -ii  made  in  the  innhiteiiiiiice  iharges.  ,Sioct<  the 
formation  <.f  the  (  oinpany  the  inainlenniice  id  the  |>frmanen(  way,  plant. 
Ac,  han  Ix'cn  charged  to  profit  an>l  Josii  account  ;  but  no  provision  hiui 
lnMin  made  for  depreeiiitioii. 

DIRECT    WEST     INDIA     CABLE    CO.     (LTD.)— I'lie   ilireelors"  report 

hlul.  -  I  111'   the  net  ba'.ari. .    (,,r  lli.    pu.t  years  workiiiu  !■<  £27.374,  com- 

T'l      '         ii  tl  1.705  fur  IIm   |,r.i-ioiis  yi-ar!      All  intrrliii  diviih-iid  of  .'I  per 

(tie)  hm  Ih-cii  paid  and  it  i«  now  priqiOHcd  to  make  a  further 

eul  (tax  frii')  wliii  h  will  leave  £24.074  to  be  earned  forward. 

to  I  reilit  of  reieii'ie  a  loiiiit,  which  was  I nl  year  £54,749, 


li.is  hfcn  debited  with  £1,350  cpplicd  to  dividend  and  with  £0,393  e.t- 
pcnded  in  repairs  and  credited  with  £24,074  surplus  revenue  of  past  ye^r, 
and  it  now  stands  at  £71.079,  subject  to  excess  profits  duty. 

HALIFAX  &  BERMUDAS  CABLE  CO.  (LTD.)-^The  net  result  of  tli  • 
workiiiu'  for  the  year  ended  .June  30  is  a  balajice  of  £19,049.  13s.  lid., 
compared  with  £12,745.  10s.  ,3d.  for  the  previous  year.  An  interim  divi- 
dend of  3  per  cent,  (tax  free)  has  Ix-en  paid,  and  it  is  now  proposed  to 
make  a  further  equal  payment  (tax  free), which  will  leave  fl6,()49.  13s.  1  Id. 
to  be  carried  forward.  The  balance  to  credit  of  revenue  account,  which 
was  last  year  £9,210.  Os.  7d.,  has  been  debited  with  £1,500  applied  to 
dividend  and  with  £2,202.  2s.  3d.  expended  in  repairs,  and  credited  with 
£16,649.  13s.  lid.  surplu.s  revenue  of  the  past  year,  and  it  now  stands  at 
£22,157.  12s.  3d.,  subject  to  excess  profits  duty.  The  company's  cable 
has  worked  efficientlv  during  the  vear.  The  directors  refer  with  regret 
to  the  death  of  their'colleague,  Mr.  W.  .M.  Kent,  and  Mr.  H.  F.  Russell 
has  been  elected  to  fill  the  vacancy. 

MANAOS  TRAMWAYS  &  LIGHT  CO.  (LTD.)— The  report  for  the  year 
ended  .\pril  30  last  states  that  tlie  economic  conditions  in  the  Amazon 
valley  did  not  compare  unfavourably  with  those  which  obtained  during 
the  preceding  year,  and  the  result  indicates  a  gradual  return  of  prosperity 
to  the  district.  The  loss  on  remittances  from  .Manaos  wasj  £12,231 
against  £13,093.  The  gross  earnings  from  all  departments  were  £120,387, 
compared  with  £110,524.  while  ojierating  expenses  increased  from 
£76,172  to  £82,511.  The  net  operating  revenue  increased  from  £34,352  to 
£37  876.  After  providing  for  debenture  interest,  sinking  fund  interest 
on  loan,  London  office  expens'.'s,  &c.  there  remains  £6,628.  The  directors 
recommend  transferring  to  contingencies  reserve  £3,000  and  to  renewals 
reserve  £3,000   and  to  earrv  forward  £028. 


NEW   COMPANIES. 

ABRAISIVES  (LTD.)  (148,480.)— Private  company  reg.  Sept.  19, 
capital  £10,000  in  £1  shares,  to  carry  on  the  bu,siness  of  manufacturers, 
and  fai-tors  of,  agents  for  and  dealers  in  metals,  emery,  emery  stone 
corundum,  abrasives,  mechanical  and  electrical  and  general  engneers, 
&c.     First  cUrectors  are  ,).  8.  Mitchell  and  W,  M.  Rowland. 

AUTO  GRAB  SYNDICATE  (LTD.)  (148,493.)— Private  companv,  rcg. 
Sept.  20,  capital  £500  in  £1  sliarc-  (250  "  A"  and  250."  B  ").'  Iron 
and  brass  fenders,  mechanical  and  electrical  engineers,  &c.  Agreement 
with  J.  M.  WelUngton  and  I).  C.  .Mackenzie.  Reg.  tiffice  :  71,  Fleet- 
street    E.C. 

BRITISH  AUTOMOBILE  EQUIPMENT  CO.  (LTD.)  ( 148,441 ).— Private 
<-ompany,  reg.  Sept.  11,  caiiital  £UKI,000  in  £1  shares  (50,000  7  per  cent, 
cumulative, preference),  to  acquire  certain  patents  and  rights  («)  from 
Accurataet  Magnetos  (Ltd.)  ami  H.  D.  Grant,  and  (6)  from  H.  I).  Grant 
to  acquire  from  F,  Lamplough  the  business  of  an  aviation,  motor  and 
general  engineer  carried  on  as  "  Lamplough  &  Co,"  and  certain  lands, 
plant,  &c.,  and  (r)  to  enter  into  an  agreement  appointing  t!.  F.  Cooke 
electriial  engineer.     Reg.  office  :    Finsbury- pavement   House,  E.C, 

CHANGEABLE  SIGN  (LTD.)  (148,530.)— Private  company,  ri'g. 
Scjit.  20,  capital  £5,000  in  £1  shares.  -Manufacturers  of  and  dealers  in 
changeable  and  other  signs,  electricians,  advertising  contractors,  &c. 
Agreement  with  F.  T.  Harris.  First  directors  are  F.  T.  Harris  and 
J.  C.  Taite. 

T.  B.  WATSON  &  SON  (LTD.)  ( 148,540).— Private  comiiany.  reg. 
Sept.  20.  eapil.-il  t'O.iioii  ill  £1  sliares,  to  take  over  the  bii.sincss  of  electri- 
cians and  .saniiaiy  ami  lieuliiiL'  enuinecrs  carried  on  by  T.  B.  Watson  at 
Stockton-on-Tees'  and  .Middlesliroiigh.  First  directors  arc  T.  F.. 
Watson  and  H.  C.  Watson. 


CITY  NOTES. 


ABERDEEN  SUBURBAN  TRAMWAYS  CO.  -  The  lu  counts  hir  the  half- 
year  I  11. led  .liilv  .31  sh..«  11  |ir.itil.  iii.liiding  £2.iill  bi-ouglil  forward,  of 
£3.3111.  ..Ill  iif  wlu.li  a  ilui.len.l  ..(  ."i  per  ei-iil.  Iiiis  been  d(-clarcd  h>r  the 
|M-I   M  11,  leaving  f5l7  I.,  d.    .  .uricil  ferwanl. 

CALLENDER'S  CABLE  &  CONSTRUCTION  CO.  (LTD.)— The  difcctors 
.I'lii'.iin.  e  an  iiileiini  ili\  i.l.ii.l  al  niti-  iif  III  per  cent,  per  annum  on  the 
..iihiiaiA  .sliaies.  for  llii-  ImU-M'iir.  pavable  .Nov.  I.  A  vear  ago  the  in- 
IcMiii  .Iniileiid  was  at  lli.-  saiiie  lali-.  " 

KALGOORLIE  ELECTRIC  POWER  <c  LIGHTING  CORPN.  (LTD.)  Pile 
dire.L.i-  have  deelai-cd  a  diMdeii.l  on  the  pn-fei-,-nie  shares  at  the  rale  ,d 
I  pi-r  eeol,  per  annum  fm  Ih.-  si\  inontlis  ciiil.^d  3lllli  nil, 

MARCONI  INTERNATIONAL  MARINE  COMMUNICATION  CO.  (LTD.)  — 
Allot  me, il  Idttorsinrcpel.  ..f  the  issue  of  25li.(ll)0  now  slinres  liavii  biion 
poi.te  I  The  iHNUH  liavlo.j  been  lurgiily  ovei  applied  for.  iipplieiiiUs  le. 
e  'ivivl  en  .illotment  cqiiMl  I..  li^e.siNlhs  .if  I  lieir  holding,  appln-ntioiis  for 
l.'sslli.in  Ihat  propoitinii  l.<-ii>..'  allotted  in  lull. 

NORTHERN  QENBRAL  TRANSPORT  CO.  (LTD.)  -An  inlerini  dividend 
iif  5  p.-i  .eiil.  pT  aniiiiiii  :i..l.  p.-i  ,slmi-.-),  less  la.\,  has  Im-cu  di-elari-d  on 
the  unliiiai>  shares. 

ORIENTAL  TELEPHONE  &  ELECTRIC  CO.  (LTD.).-  The  directors 
deny  the  Mtateincnt  that  a  siile  of  the  Company's  ICgypliaii  property  or 
thai  leriiH  have  beenauieed  «ith  the  Kgyptiau  Government,  with  wlio.u 
they  lire  in  iiogotiatlon. 
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Wernanufacture  every  type  of 


Rubber,  Paper  and   Bitumen    Insulated. 

Please   write  for   Catalogues  and   send    us   your   enquiries. 

We   also    make  Cable  Boxes  for 
ail  purposes,  Feeder  Pillars,  etc. 

Our  other  manufactures  comprise  Switchgear, 
Transformers,  Instruments,  Arc  Lamps  ("  Metro- 
flam "  -|-watt  system).  Searchlights,  Lighting  Ac- 
cessories,    Insulators,     Line      Material,     Tapes,    etc. 

Sectional  Catalogues  on  application. 

Johnson  AN. Phillips  h 
Charlton.  London.S  E. 

Contractors  for  Complete  Electrical  Transmission  Lines,  Underground  or  Overhead. 


Low  Tension  Triple  Concentric 
Paper  Insulated  Lead  Sheathed 
Cable,    for    3-wire    distribution. 


IROI^CLAD  SWITCH  6-  FUSE  GEAR 


FOR     ALL 

MUNITION, 
SHIP,  and 
DOCKYARD 

Power  &  Lighting. 

The  Midland  Electric  Manfj.  Co..   Ltd.,  "'"'-" 
hhancubs    i  omion     v  <.,..i,.,„iiuii>iin.*.  ii>«ii.i>'<iisi> 

l;I..H,..i.      'HI....-     1.1.  II"!       Gi.m,       ■Inn. I \|.-,.l.».l.r         ^l    " 


is  characterized  bynu-chanic.il  •;imp!u-itv.iti''  ■ 

.iiul  has  been  designed  to  i;: 

prchciisive  range  "("  sfri>'n: 

utrtfuUv-fiiiisht  ■ 

It   ofTers   tin-   . 

piovcmen! 

with  the  11. 

( '.italoyiie  aiul  ')■     '  iti..ii.         '    i  '  '     .  '       ' 

We  give  promptest  deliveries. 


'  Hirfnr.I  Sl.crl.  I^irniinfhflm. 


The  QUALITY  products 
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H.  Tinsley  &  Co. 

Beg    to    announce    that    after    many    months    of 
difficulty  regarding  materials  they  can  now  supply 

WESTON  CADMIUM  CELLS 


agam. 


Orders  should  be  sent  direct  to: 


WERNDEE   HALL,  SOUTH  NORWOOD,  S.E.  25. 


IGRAWIC 


Speed  Regulating  Controllers  for  Machine  Tools 

All  the  following  operations  can  be  instantly  carried  out  by  the  mechanic 
at   the    machine    through    one    hand   wheel    as    the    work    progresses. 

(1)  Starting. 

(2)  "Inching"    the   machine  for   setting   up. 

(3)  Speed  control    from    crawhni?    to    maximum    speed   or    vice 
versa. 

(4)  Stopping  without  dynamic  brake. 
(3)  Stopping  with  dynamic  lirake. 
(6)    Reversing    the    machine. 

The  operator  cannot — 

(1)  Accelerate   too  quickly. 

(2)  Continue     to     run     against     injurious 
overload. 

(^)    Maintain      an      Injuriously      excessive 
speed. 

More  Information  is  given  in  our  Leaflet  No.  5(0. 


No.  SIO  4       Typical  S|>f<il  Kriuiatlnc  I'anrI 
oH'alail    >'r    ll»    mailer    conlral    wh»l. 


No.  SIO  S.     Thr  Mailar  Dram 

wlih   oprrallni  hand  whtfl 


TGRArtIC  ELECTRIC  C?U" 

|l47.    QUEEN    VICTORIA    STREET. 
LONDON.  Work   :    BFDFORD. 
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Tme  round  Table. 

By  "KVA." 

The  Latest  Peace  Kite. — The  Langdon  Davies  Motor  ('o. 
THCHntly  received  the  following  telegram  : — 
H.  N.  Laxcdon-Davies,  London. 

Will  you  sfieak  at  Ammanford  24th  with  Mr.  Snowden,  wire  reply. 

I  can  imajjinc  what  Mr.  P.  F.  Bnttain  answered,  but  how 

•  lo  these  slur!3  come  to  be  cast  on  the  ehctrical  industry. 
*         *         *         * 

The  Electro-Harmonics  will  commence  on  Oct.  12,  and  there 

%vill  be  no  nim.n  :  how  flifferent  last  year  !     The  Concert  tickets 

his  v.ar  arc  doubled  in  number,  one  for  the  member  and  one 

,,.  ti|H  vi'-it«)v.     Kill's  the  Socit-tv  knuw  there  is  a  shorta>;e  of 


"  Electricity   on   tap  at  the   Kerbstone,"   says  a  headline, 
rid  very  nice  too,  but  a.sk  any  wireman,  shift  engineer  or 
-.di'sman  of  turbo-generators  where  his  preference  lies. 

*  *         *         * 

A  M-ader  who  has  just  retuiTied  from  holiday  on  the  We.st 
I  oast  of  Ireland,  tells  me  that  in  one  village  through  which 
|]i-  pas.«e<l,  three  clocks  showed  three  different  times,  "'  Irish  " 
liiiu'.  ■■  summer"'  time,  and  sun  time.  It  would  nei'd  the 
::eniu.-<  of  a  Hope-Jones  to  synchronise  these  Irish  ! 

*  *         *        « 

From  ■■  London  Opinion  "  : — 

The  .Major  :  "  Don't  you  know  its  against  orders  to  take 
hiiy  from  the  farm  ?     What  thr-  blaze-s'were  you  in  civil  life  '.  " 

Driver  :  "  I  n  a  drauehtsmen's  office,  sir." 

,\Iajr)r :  "Draughtsman,  eh  !  What  would  you  say  if  I 
ittnie  into  your  office  and  jiinched  some  of  vmii'  draughts  ?  '' 

*  *         ♦        *    " 

In   ■■  Kdi.-DH  Life,"  under  the  title  of  "Suppose  the  war 

untinues  till  the  year  U>jj-."  Arthur  Wright  from  "  Blighty  " 

■atal'iyu'H  {;;  "  obstacles  to  tin'  smooth  working  of  their  con- 

'•rti-i,  '  •.  hich  the  American   |  ••ople   will    have  to    lace    and 

'  I'  h  the  Allies  have  alr<'ady  t;ii  kled.     Numbers  !l,  12  and    13 

;  .;ii|ie(il  to  Koimd  Talilc  ri'.'c'crs: — 

11  The  inNtitution  of  thr  irriliitiimly  slow  .system  of  priority 
tiii<iit<-H  of  .V,  B  and  ('  >  l.i-scs  fur  most  materials  and  apparatus 
•  <l  111  Hiich  tnidtfi  aH  I'lililli    I  iilltics. 

12)  The  continual  rliiiiit'iiii:  of  (Invpmment  re>{ulation«  and  of 
'•:•■  iHTNoiiiicI  iif  iiinny  of  its  ilrpiirtnipnto,  due  to  the  weeding  out 
I  till-  ini-x  liable  iiicllieient  oMii  iaiH. 

I  i;()  The  iilariiiinK  army  of  ni-«ly  created  rJovcniment  officials 
(inil  inHiM'etoi-y,  and  tlieii  fiiinunlly  arbitrary  dcciHiiiiis,  with  the 
vexatiouN  iivi'rla|ipini^  ami  < niiliailictions,  cnii<«H|iicnt  of  their  liaHty 
■  li-etioii.  and  their  utt<'r  ilisrci;aril  of  nil  oriliiiary  liiiHine.ss  eaiioiis 
■I  pnK'eiiiire. 

•  *  •  « 

THIRTY-SEVEN  YEARS  ACO. 

IFriiiii  TllK  Ki  J.  nti.  iw,  Octol  er  2,  l«Hli.  ] 
Ski.kniim.-    If  the  Hp«'i  Mil    resislance  of  pure  cop|>er  be  taken  h« 
iiiity.  ihnt  of  iteleniuin  Ih  almiit  :!K  liy  10'",  or  thirty-ei«ht  thmisaiid 
iilhoiiH. 

OVKHHKAii  WtKKS.  — An  AiiHTii  iin  mnti'mporary  thinks  that  while 
'M-rhead  wih'k  are  ilnnKeroiH  in  one  way,  they  may  in  iinuther  way 
t  iih  preHerviitivex  aKniiisl  ln'lil  iiiii^ 
TllK    ll.l.r^llSATIliN    Ol     ini     I    I  NTRAL   PAHK    AT    .VkW    YiUlK.       it 

liliearM  certain  thai  the  cl> '  1 1 1<    li^ht  will  be  employed  fur  lixhliiiK 

liiH  park,  which  in  admilleil  i.i  lie  at  nidht  «  rrfiixe  for  vagalioiuJH 

lid   niiijcracton).      It   ih  |hiiiii.i|  out    that   the  InyiiiK  of  )('"<   pip*'" 

iiilil  iieceMNilate  tin*  iiiii' il  >' i  <ii  ol  the  nxilii  of  a  lari^e  iiiiinli' i   of 

'•<■«.  and  lliat  the  ciiinii  i'     '      'lom  thrill  would  lie  mont  iii|ii' i,.ii  < 

"  the  plants  mill  nhrillH.       M      <  lc<  trie  liiiht  would  not  onl\   I"    <<•■■ 

loin  Ihem-  olijerlioiiN  but  u       11  lie  coiiKiclcrnbly  chea|H<i   ill  i  • 

ri.i.i;iiii\riiv  IN  I'liiJTii  ■■  The  Time*  "  tiirn'M|MiiiiliMi     ■ 

iniono    1    on  Sept. '.'."i.       ■  '    'I'deurnphic  tnlri.  oiii-    ' 


L.P.S.  INSULATING  MATERIALS. 

•  Nn(ji.,A-iir«<i     VTAiiNlaiMaro 

Silk     I   I..II,.   I  in.n.   I'm  .-■   •n.l    1«i'»<     Sli.iihl   nn.l  Hox   I 
(OITdN    anil    SII.K    TAI'I.S    anil    RIBBONS    ol    xurr    <<■'■'      >•■■■' 

I  lATIII  Koll)   .\M>    (HI  .s.sl'.M  IN 
THE    L.P.S.    ELEOTRIOAL    COMPANY. 

14      Mowlr^   I'll.!-.     W«ilmliiil«r,    I  <inil.ifi.    SW    I 

WUi.lioi.r       \ M.    ,11'.  I.       ...ni.  |-„,,n.l..,    s i" 


.-•I  iitari  and  Constantinople  is  inoe.=s,T,,' 
to  his  house  f  nd  (omnrjnications  ar. 
At  one  time  for  48  hours  the  wri- 
the exclusion  of  all  other  te\,^ 
caused  thereby.'     In  short  wi  j 

played  by  telegraphy  in  modeii,  ,  „;;^i 

whether  the  menns  of  eoniraunuation  m  the  old«n  times  veir  not 
more  conducive  to  peace,  inasmuch  as  it  gave  time  for  the  "  pa«non« 
to  cool."' 


Electricity  in  Oil  Works.    In  the  lej-ort  of   the  B.ik     Ruis-ij 

I'etnileiim  Co.  it  is  stated   that  the  further  «'..iii.;  ■  ■. 

liy  the  use  of  the  electric  drive  as  against  the  i. 

oil-tired  boilens.  was  estimated  at  not  le**  than  R.v   .. 

ill  the  current  year  owing  to  the  higher  price  of  cruile  oil.  ■ 

should   be  considerably  more.     Electric  jwwer  hud   I  e~ 

wherever  it  had  been  found  possible.     Tic 

labour  continued  to  rise,  and  uimn  further  :•  • 

naphtha  producei-s  the  iMivenuueiu  is  iinders- 

an  advance  in  the  official  selling  price  of   ciuJc  uii   t*,  .' 

per  pood  conditionally  ujwn  emplo\ei8  conceding  the  o 

the  workmen  in  legard  to  wages  and  other  uinttens.      1 

advices  from  all  jiarts  of  Russia  depict  a  grave  state  of  iiiun^trui 
unrest,  and  at  Baku  the  demands  of  the  n<eu  are  iiuch  ri>  to  uii|ipril 
every  braiuli  of  the  oil  industry. 

Road  Board   Report.    -The  seventh   annual  rcpi>rt   of  tbc  Kcc! 
Hoard  for  the  year  eniled  March  .'{I  has  bwn  issued. 

Uming  the  year  cii(lc<l  .Marth.   1917.  «|>|iliratiiin<    ■ 
over  fl,0.'iO,(KXI,  of    which  !USS  [xr  cent.   \»«-s  for 
mail  construction.  "     The  income  fell  to  tl.'ii.i""'.    . 
ments   were  over   £2.">4.O0O.      The   n-jiort    nf 
caused  to  many  miles  of  road  by  motor  tmfli 
nioveiiients  and  the  transit  of  warlike  kLu  -. 
expenditure  of  nearly  £1..'HIO.O<H>  in  s|- 
for  out  of  anuy  fiiiids  and  other  tioveri 
niileatie  lias  Kreatly  dctcriorBt^l  in  eon 
suffered  from  motor  trntfic  in  I'onmst 
I'onsiilerabic  leeway  will  have  to  Ix'  n 
roads  can   b<'   n-slon-d  to  the   jire-wnr 
year,  with  Treasury  sanction,  tlio  BiMtrd  aic  Ji^itil. 
of  the  roail  improvciiienf  fund,  chieHy  ui  luil  of  the  1.. 
county  niads  suitable  for  such  treatment. 

In  a  memoramliim.  adiln'ss«sl  to  the  nson..'' 
Hoard  point  out  that   iiboiil    10  |M'r  .cut    of  t 
Knclttiid  and   Wal.'-..  or  alniut    l.-..0(io  mil.-. 
strenpthenini;.  at  an  cstimntMl  cost  of 
and  above  the  normal  c.\|»nditur\'  of 
defern'd    maintenance.      A-    i. -:ii.U     ~ 

similar  treatment  ovi'r  ' 

the  local  authorities  |k  e-' 
of  i;t,IKHI.IKN».      No  estiiii    • 

Stallordshlre's  Mineral  Resourew.    i  lot    K.  »,   l.r-.  »!•..  du 
tiil.iileil   llie  prices  ,it    ilic  (■..iiMiv    Mci„lluiKi.  .«!  und    VjiB.nrmn* 

Institute.  Wednesbiiiy.  List  W'.  '  '        '     '      '  ' 

instruction   being  gixcii   in   it 
engineering.     N: 
jilace  without  .i 
fact  had  ne\cr  I" 

The  .Icv-i 

in  I  he  lii^i  • 
it    wan   wii 
not  yet  cu) 
and' then  I 
wen'  to  I 
]'<■•■- 


let  .!.■ 


(Ul. 


„,y-i,i    Txi   r-*    r    _  DD  K  CC 


Mill.  f. 
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SIEMENS 


IRONCUAD 

SWITCHGEAR 

FOR    AUU 

PURPOSES 

Control  Pillars 
Distribution   Boards 
Main    Switchboards 


Write  tor  particulars  to  — 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITED 

Ht*D  Uri-lci:  I'ALACK  PLACE  MANSIONS,  KENSINGTON  CT.,  W8 
Telephone  :  Westkes  6ai9.     Telegrams  :  "  Siembealos,  Kf.vs,  London.' 

-imp 
XelepLoDo:  Citi  5350 

HOME  BRANCH  ADDRESSESf. 
BlUKlxOBiil— Central  Ho.,  Now  tit.   |  Maschesteb— 196,  Deanajate. 
Bbisiol— 30,  Bridge  Street.                    Newcastle— «4-tiS,  Collingwood 
CAr:mrr—8!l.  St.  Miiry  Street.                Biibki'ield— 21',  His;h  St.      [Bldss. 
GLAtOow— *:.  Waterloo  Street.           I  Boi.'TiiAiirTos  — !«,  Hi.ili  Street. 
Branches  in  Principal  Towns  Abroad. 


FACTORY  ELECTRIFICATION. 


FOR 


High  and  Low  Tension 

SWITCHGEAR 


NEW  SWITCHGEAR  CONSTRUCTION  CO.,  Ltd. 
SUTTON.  SURREY,  ENGLAND. 

ABC   Code   5th   tdition.  Telephone:   Sullen   773. 


Manufacturers  of 

PHOSPHOR     BRONZE, 

6UN  METAL,  MANGANESE  BRONZE 

Brass  &  Copper 

Tubes  and  Sheets. 


BRASS  CONDENSER 
TUBES  FOR  STANDARD 

^       _^  SHIPS,  &c. 

0HARLE8  CLIFFORD  &  SON,  LTD.. 

BIRMIIMGMAMI. 


The  practice  of  gen?rating  continuous-currait  bytlie  use  of  turbo- 
alteinitors  coupled  to  rotary  convertors  is  rapidly  extending,  and 
one  of  tiie  numerous  installations  of  this  description  laid  down  by 
the  General  Electric  Co.  is  depicted  in  the  illustration.  This  plant 
is  uistalled  ui  an  important  engineering  works,  and  comprises  a 
1,500  kw.  "  Witton  "  turbo-alternator,  running  at  a  speed  of  3,000 
r.p.m.  and  generatmg  six-phase  alternating  current  which  is  delivered 
to  two  750  kw.  '■  Witton  "'  rotary  converters  nmning  at  600  r.p.m. 
and  generating  continuous-current  at  460  volts.  The  installation 
has  proved  completely  satisfactory,  and  has  again  demonstrated 


the  utility  of  this  method  of  generating  contijiuuus-current  which 
eiutbles  the  turbine  to  be  run  at  a  high  speed  of  3,(KXI  r.p.m.  by  whicli 
the  highest  efficiently  is  attained,  while  at  the  same  time  the  con- 
tinuous-current comnuitators  on  the  converters  can  be  designed 
with  a  peripheral  speed  consistent  with  satisfactory  working. 
In  the  background  of  the  illustration  a  7,50  kw.  '"  Witton  "  con- 
tiiuious-currcnt  turbo-generator  set  is  seen  which  has  noW  been 
running  for  over  10  years.  This  type  of  machine  is  now  superseded 
for  the  generation  of  contintious-current  by  the  combination  de- 
scribed. The  complete  installation  was  laid  down  by  the  General 
l<;iectric  Co.  (Ltd.),  of  Witton,  Birmintxiiam.  atul  Queen  Victoria- 
street,  E.C.  4. 


VICTORIAN  RAILWAY  ADMINISTRATION. 

!\lr.  .1.  P..  .b)hus(iu.  tlic  siiecial  commissioner  appuiiitcil  to  report 
ii|>(>n  the  management  of  the  Vicloiian  Raihvaxs,  has  issued  his  tinal 
,..|,ort. 

He  says  the  ruilways  are  admiiiistcrcfl  witli  due  regard  to  ecouoiny, 
cthiieiicy  '"id  tlic  public  convenience,  having  regard  to  the  abnormal 
conditions  of  the  past  three  years,  and  tlio deficits  in  the  accounts  have 
been  brought  about  largely  by  influences  licyoud  the  control  of  the 
Hiiilway  Coininissiimers.  The  construction  <if  new  railways  should  be 
■snspi'nded.  and  on  liiu-s  in  cour.sc  of  constnictiiin  expeiuliture  shoidd  he 
ii-diiccd  to  the  IuvvcmI  limits.  Interest  slunild  not  be  charged  against 
till'  railways  luitil  an  appreciable  pari  of  the  lines  is  in  operation. 
(  apitiil  cliarues  should  he  spreatl  over  a  ftirllii-r  period  of  10  years.  The 
ividcnrc  taken  <lid  imt  disclose  any  i)arliculars  of  over-manning  or  dc- 
fcitn  in  managcinenl.  The  causes  of  linaneinl  retrogression  in  recent 
viars  were  increa.xe  in  wagi's,  increased  cost  of  <'()al  and  other  materials, 
III!  riased  iiilcri'st  cliar^^i's.  Kven  if  capital  expenditure  were  to  remiiin 
l.iliipnary.  Il"'  iimvi  rsinn  of  Iciiins  at  a  higher  rate  of  interest  woidil 
ini  rca.HC  ilie  int<-rest  cliiirncs  during  the  near  fntiire.  If  the  linaiice.'*  of 
I  111-  railwoys  as  a  hiiiincss  inncern  were  ti>  he  plaeetl  im  a  satisfactory 
)iii-fi,  a  ennMi<leral)lc  inc  rcasi-  in  fares  and  freights  was  necessary. 

rhc  elect rilicat ion  nf  snhurhan  railways  lias  residtcd  mil  only  in 
HM  rinsed  interest  rharKcs.  Iml  alsii  in  heavy  charges  to  working  o.v- 
|.in^is  on  accdimt  i.i  allcnilions  to  hridgi^H  and  rolling-stocli.  .\s  this 
.l.rlrilicalinii  wa'<  inl.r.cl  n|Hin  as  a  mailer  of  State  piiliiy.  the  railway 
III!  uires  slioidd  I"'  iilh'vril  of  the  ikiinnal  interest  i  har;;es  upon  thu 
■  ipilil  i-,vpciiilud  iiiilil.  al  anv'ralc,  an  apprci'iahlc  part  of  the  work  is 
III  .1.1  iial  operation  und  ri  venue  prodiieinji.  .Xnother  factor  eontrilintint; 
III  In,,  on  the  railwa\H  ilnrinu  recent  yi'ars  is  the  compclilion  hroituht 
.il.i.iit  liv  the  operulioii  of  electric  traniways  in  the  snhurlian  aica  which 
h. .  iesnlle<l  in  »n  aimmil  loss  of  abonl  0)0.114.5.  It  Is  uudc.siralile  tli.il 
:, lie  lion  be  niven  in  (nliire  to  the  eonslriiction  of  electric  trninwii\ 
Hhieh  will  unduly  (oinjicte  with  the  subiirhan  railway  system. 
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TESTS  ON  OUR 

20.000  VOLT  WORKING  PRESSURE 

3-PHASE  SJAR  GABLE  JOINT. 

EXTRACT    FROM    THE   CUSTOMER'S    REPORT. 

The  following  Official  Tests  were  carried  out  at  the  BRITISH  INSULATED    &   HELSBY 
CABLES.   LTD..  Works  on  September  4th.   1917: 

BREAKDOWN   TEST. 

(rt)   ONE    core    against   the    other   two   cores   (lead    not    earthed) 
100.000   volts   for    15    minutes. 

('')   ANOTHER    core   against   the    other   two    cores   (lead    not   earthed) 
100,000  volts   for    15   minutes. 

(c)   ALL    THREE    cores  to   earth 

70,000   volts   for    15    minutes. 

The     pressure     was     then    raised     to      100,000     volts     and     a     breakdown 
occurred    after    3^    minutes. 


SEE    OUR    ADVERTISEMENT    LAST    WEEK. 


BRITISH  INSULATED  S  HELSBY  CABLES 

LTD.. 

Cablemakers  and    Electrical    Engineers, 

PRESCOT,  LANCASHIRE. 

Works  !     PRESCOT     and     HELSBY. 

Branch    Offices   in:     LONDON.    MANCHESTER.    GLASGOW.    BIRMINGHAM. 
NEWCASTLE.    CARDIFF,    DUBLIN    LKEDS  A   BELFAST. 


OUARANTCID 


SECOND    HAND 


THE    VICTORIA    ELECTRIC    PLAN  I     CO., 

SPENSER    STREET,    WESTMINSTER.    S.W 

■hati  vv«>rw  tnjn  Ohmi  V1nnk<Mi.  ».•«<   I  f«4n 


PEEBLES 

ELECTRICAL  MACHlt^ 
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AN  ELECTRIC  TIMBER  DRyI^G  OVEN. 


The  illustration  shows  an  electrically- liea ted  oven  which  is  used 
for  drying  timber  as  received  from  the  yardt^.     The  overall  dimen- 


sions of  this  oven  are  16  ft.  6  in.  by  3  ft.  5  in.  back  to  front  by 
3  ft.  7  in.  high,  the  whole  apparatus  being  mounted  on  12  in.  cast- 


iron   legs.     It   comprises    a   heavy   an-ile  iron    framework,  with    a 
housing  of  steel  plate  :   the  oven  is  double  cased  and  packed  through- 
out with  2  in.  of  heat-insulating  material.     An  insulated  steel  plate 
door  is  fitted  at  each  end  of  the  oven,  and  when  only  half  the  oven  is 
required  a  steel  plate  is  fitted  which  may  be  raised 
or     lowered  8  through    a     slot,    the   plate   when 
lowered    forming    two    separate    ovens.       This 
di\  iding  plate,  if  required,  may  be  balanced  by 
a  counterweight  fitting.      Each  compartment  Ls 
fitted  with  a  thermometer  for  ascertaining  when 
the  required   temperature  is   reached,  and  it  is 
found  by  experience  that  approximatelj'  140°F. 
is  most  suitable,  although  for  different  classe.^ 
of  timber  this  temperature  may  be  varied.     The 
full  loading  of  the  timber   dryer  is  8  kw.,   the 
heat  regulation  being  controlled  by  heat  regu- 
lating switches  giving  six  heats,  mounted  in  a 
cast-iron  box,  together  with  fuses  and  luminous 
indicators.     To  facilitate   placing  the  bulks  of 
timber  to  be  dried,  in  the  oven,  a  set  of  16  in. 
steel  barrel  rollers  is  fitted  in  the  bottom  of  the 
oven,  and   immediately  imder  these   checker  or 
radiating    plates  are  placed    for   protecting  the 
heating   elements   and   for  giving  an  even  heat. 
The    heating    elements    are   fixed    immediately 
under  these  plates  the  whole  length  of  the  oven. 
To  give  even  heat  regulation,  three-heat  control 
Ls  arranged  for  each  compartment.     When  first 
starting  up  it  is  necessary  to  switch  on  to  "  full," 
and  when   the  required  temperature  is  reached 
for  normal  working  the  switch  is  moved  to  "  low."' 
For   ventilation,   six  circular   di.sc  hit-or-miss 
ventilators  are  provided  in  the  roof  of  the  oven, 
and  these  can  be  adjusted  as  required.     All  the 
connections  are  carried  out  to  a  terminal  box 
through   cast-iron    channel    ducts,   and   thence 
from  the  terminal  box  to    the   cast-iron  switch- 
box  mounted  on  the  wall  adjacent.     The  wires 
from  the  terminal  box  to  the  switchboard  are 
protected  by  flexible  metallic  tubing. 

This  electric  timber  dryer,  which  was  supplied  by  Me.ssre.  Cromp- 


FERROZOID 


H 


CONSTANTAN 


WRITE   FOR  PARTICULARS   OF    FOURTEEN    GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


MAKERMi 


HENRY  WIGGIN   &  CO.,  Ltd, 
George  Street,  Birmingham. 


AQBNTt 


I      LIONEL  ROBINSON, 

I      3,  Staple  Inn,  London,  W.C. 

7FI  fHOUE:  §323  HOLBORN. 
I  i-i~L.aBAtis.  ••rmaroou    LC 


«•  ■  -• — aRAMS  :  ■•  WiggiN  BIHItmBHAH."  I  •  '-'--gRAHISi  •■fER/trOOM,    LOMDOM."  < 


October  5,  1917.  THE  ELECTRICIAN. 


REYROLLE'S 

SIX   SPECIAL   LINES. 


SWITCH  FUSES. 


\ 


1)        500-v. 
IRONCLAD 

(Asjilustration.) 

50  and  100  amps,  capacities. 

Deals  satisfactorily  with  short  circuits. 

Fireproof  Linings. 

Easy  and  safe  for  re-wiring. 

No  costly  refills  required. 

Ordinary  fuse  wire  used. 

Mill  UK      ulAKIhnSi     Drum  Type  wth  Free 
Handle  Circuit  Breaker  (interlocked),  also  Lever  Type. 

WwHLL     I   LUUOi     W.T.,  for  outside  use,  as  sup- 
plied  to   Admiralty,   and   Dustproof   for   Works   use. 

''  H.T.  ARMOURCLAD  SWITCHGEAR. 
MINING  SWITCHGEAR. ^ 


(5) 


CSff^ 


I   nUltullVb     DcVICcSa    to    isolate    faulty  sections   on  Power 
Supply  Systems  without  interruption  of  supply  through  Sound  Sections- 


A.    REYROLLE 


&  CO.. 
LTD. 


HEBBURN-ON-TYNE. 
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nPHEIR  lasting 
•*-  qualities,  and 
the  fact  that  they 
retain  to  the  end 
their  initial  bril- 
liance, make  them 
equally  suitable 
for  Street  Light- 
ing. Factory  Light- 
ing, Train  Light- 
ing, the  Hotel  or 
the  Home. 


For  Street  Lighting 

POPE 

ELASTA 

[British  Made) 
Strong       Brilliant       Economical. 


^dW.  0/  Fcpe's  Electric  Lamp  Co.,  Ltd..  Hyihe  Rood,  WiUtsden.  N.W.  10. 


EVERY   INSTALLATION    EWQINEER 

Should   join  his  Trade  Protection  Organisation, 

THE  ELECTRICAL  CONTRACTORS'  ASSOCIATION 

(Incorporated) 


laqulrit*  cordially  larlted  by  tbt  Secretary— 

L.  G.  TATE,  20.  Bucklersbury.  LONDON.  E.G. 


MHJI  ^— GENUINE--^     ' 

^IVI  VULCANISED  FIBRE. 

MOSSES  &  MITCHELL, ■"Ji^SSS.'It*"'' 


•iNSUliATION 


JOLDERH  ARRjDEN.  nPl^ia^ii^^smeinia^mooHt  r.c. 


ton  &  Co.  (Ltd.),  is  installed  in  the  works  of  Me.ssre.  Fraser  &'('hal- 
mers  (Ltd.),  of  Eritli.  Kent,  and  since  its  installation,  which  is  now 
about  three  montli.v.  lias  been  found  eminently  satisfactory.  ,, 


ELECTRIC  ENAMELLING  OVENS. 


An  interestuig  and  economic  application  of  electi-ic  heat  to  the  art 
of  enamelling  may  be  seen  at  the  Ford  Motor  Co.'s  assemdlint/  plant 
in  Chicago,  where  there  is  an  installation  of  108  electric  heaters  in 
the  main  enamelling;  oven,  by  which  a  tempetatiire  of  i.W^F.  to- 
475°F.  is  maintained.  The  enamelling  department,  comprising 
dipping  tanks,  oven  and  accessories,  is  on  the  sixtli  ftaor  of  the  main, 
building.  The  oven  is  built  in  two  sections,  consistitig  of  a  nre- 
heater  and  principal  oven.  The  size  in  cross-section  is  7^t.  1  in. 
in  height  by  -t  ft.  4  in.  in  width,  inside  measurement.  The  Vjpath 
of  the  main  oven  is  "9  ft.  8  in.,  inside  ;  the  length  of  prj-heafeKjg- 
30  ft.  The  oven  stiucture  is  of  sheet  iron,  supported  by  a  steet-- 
frame,  with  heavy  asbestos  linings,  making  walls  6  in.  thick. 

The  oven  projier  contains  108  220-\olt,  three-phase,  heating  units, 
aggregating  160  Uw.  These  consist  o{  nichrome  ribbons,  mounted' 
upon  porcelain  insulators.  The  heaters  are  arranged  along  the  floor 
and  both  sides  of  the  oven  chamber  for  a  distance  of  40  ft.,  and  this^ 
part  of  the  oven  is  called  the  heating  section.  Current,  which  is- 
supplied  by  the  Commonwealth  Edison  Co.,  is  brought  in  through 
bus  bars  and  asbestos-covered  Wires.  The  teni])erature  of  the  heating- 
chamber  is  maintained  between  425°  and  47.')'  by  an  automatic 
controller,  acting  upon  an  auxiUary  contactor,  conti-oUing  24  heaters. 
The  consumption  of  cnri-ent  by  the  108  heaters  amounts  to  I25.00()' 
kw.-hrs.  per  month.  CJ  •    M 

The  metal  parts  being  enamelled,  are  tii-st  dipped  in  o  200-gallon 
tank  of  a.sphaltic  enamel,  then  hung  by  hooks  upon  an  endless-chain 
conveyer,  which  is  carried  by  a  sprocket  wheel  at  each  end  and  im 
the  top  of  the  ovtn.  This  conveyer  makes  a  continuous  circuit,  for 
instance,  carrying  a  metal  part  first  through  the  preheater  then  by 
a  Semi-circular  turn  into,  and  through  the  main  oven,  thence,  by 
another  turn  to  the  starting-point,  where  treated  parts  are  taken 
off  and  those  to  lie  treated  are  hung  upon  the  conveyer.  This. 
loading  and  unloading  place  is  an  open  space,  outside  the  ovens 
where  the  dipping  tanks  are  situated.  The  .sprocket  wheels,  on 
which'the  chain  conveyer  rides,  are  driven  by  a  ;5-h.p.  variable- 
speed  motor,  statidiMil  on  top  of  the  oven.  The  speed  of  the  con- 
veyer is  18  in.  til  )ll>  in.  pef  minue.  Metal  parts  are  dipped  in 
enamel  and  carricil  around  the  circuit,  the)j  taken  off  and  dipped  » 
second  time  and  (lasscl  through  the  ovens  again  ;  and  at  the  end  of 
the  second  circuit  th>-  enamel  is  absolutely  dry  and  hard  and  the 
parts  are  ready  for  assembling.  The  temperature  of  the  ffre-heate? 
is  maintained  at  22.")  .  Ventilation  of  the  ovens  is  regulated  by  two 
liiin.  smoke  stacks  at  different  points  in  the  roof  :  and  by  a  rotary 
suction  fan,  driven  l.y  a  1  n.i'.  motor,  pipe.s  at  the  entraace  end  of 
the  oven.  Each  ilay  s  nm  of  metal  parts  through  the  enamelling: 
ovens  amounts  to  r)('l.(Kio  II,.  to  fiO,000  lb.  per  24  hours,  .at  a  cest  of 
<)-7  kw.-hr.  per  I0<>  lli.  Tln^  material  is  made  up  of  12  different- 
kinds  of  parts,  and  tlw  i<|iiipinent  is  ample  for  the  enamelling  re- 
(| Hired  in  the  a.s8embling  of  the  72,000  automobiles  turned  out  in 
one  year.  By  the  u.nc  of  electric  enamelling  ovens  there  is  a  pro- 
nomiced  saving  in  labour  costs,  a,s  compared  with  those  cost,s  when 
gasheafed  ovens  were  used.  It  is  understoixl  that  with  eleotrio 
ovens  the  labour  costs  arc  only  about  two-thirds  as  much  as  when 
gas  ovens  were  in  use.  .\nother  phase  of  economy  is  the  speed  of 
operations  and  the  uniformity  and  steadiness  at  wliich  heat  may  be 
m  lintained.  'i'lie  rnii  of  the  ('ircuit  throni;li  the  ovens  rc(|uircs  only 
.til  to  40  miinitcK. 


FLASH      LAMPS 

BATTERIES. 

PRICfc       LIST     ON      APPLICATION      FROM 

THE  COMPTON  TRADING  CO.,  Forest  Gate,  Essex. 


DIRECT  CURRENT 


BASTIAN  METERS 

Made  in   ENGLAND  win, 

BRITISH  CAPITAL  and  BRITISH  LABOUR. 

rM«      BA«TIAN      METER      COr«*>ANV,     «.TD.,       BARXMOI.OIWIE  W     V./ORKS.     KENTieH     TOWN,      N.VI/. 
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Industrial  Reconstruction  51  '^f  P0^^^>  •   ^^^t  at  Maiden  was  overloaded,  and  the  .station  at 

OoRMsFORDiiioi    52  Keverc  wa.s  loaded  up  to  about  three-quarters  of  its  capacitr 

E".ori°J,^^'.N« '"'  ^■■^'"'"s'""". ::::::::;:::::::::::::::::  %  ''"f "  ^"^'^^^^y  circumstances  it  wouu  have  bee„  neceiarv  U 

PatentRecord    51  '"i^ke  Considerable  exten.sions  at  the  Maiden   >..■».-  --v„n- 

Volunfcoer  Notices 54  Instead   of  doinj;  so.  however    overhead   ii  • 

CoiiMEBciAi,  *Nu  I:«DOsTBiAL  Section  57  ,..„,.„„,„    c,^ti..*„ii       .        •    '  ,  ' 

Klectricity  Supply    58  ^^"-le  nin,  so  that  all  power  in  e.wess  of  non.  .        ,  .  nt 

Tenders  Invited  and  Accepted  61  could  be  supplied  bv  Salem  to  the  other  two  sationis      To 

K.nanci.1  Matters ■■ 62  ,„„,^   ^^^^^^  ^^^  diversity  factor   of   the   loads  «*.sisvxl  tlie 

obt^inins  of  a  j;ood  result,  though  this  effect  was  not  so  nmrkwl 

ISr  O  X  E  S  .  '■*-  '*  P'"l^*'>'.\'  ^^ould  he  in  many  cases  in  this  countn-      Th" 

,  '"^^ti'al  ••'■suits  have  proved  to  be  ver>- satisfactopk-.      I 

A  Scheme  of  Reconstruction.  l'""^'";-  ';^;"'^ '"'"  "^^■"''*'  ';>' »'  "^^-parate  com,«».y  wl 

Wi.K.v  a  M.l.ject  of  nati..n.,l  importance  ha.s  been  considered  f^''^^  ""';« f^^'"  ^  P'-"ht -n  this  parr  of  the  s-bemc    Th-  :.  >, ,  ui 

,  •  J     I   n    ^  1   .^  u  1  results  show  that  this  conipanx   mat  e  a  itrolit  ..f  H'A)      thr 

bv  a  coiniiiiltee,  and  defiiiitc   recommendations  have  been  . ,  ,       ,,  ,•.'.•  «  i  ■<  m  <  i  i.t.'y  .   mr 

"    1        1  1  ...11  ..1.  i       ..1  •        r    J.1  -11  i^ii't'iii  ^  onipanv  iirohted  to  the  extent  iif  £1  lUVl      \vhi-it>«ji  llir 

made,  there  IS  always  the  diiii;;cr  that  nothinj'  (urther  Will  ,,  , ,      ,,    '      ■   '  ,,....„        ,         '-■•»-'<'•  wm  it**  mc 

,      ,         ,  -x-        i»i     1  »         1     1     •  .      1  -'''tl'b'nLompanv  suviHill.4-K).and  the  l{e\crot'i)iiiimn\- madf 

bedoiir,  becauseitisnot  the  biisincsaofanybodv  in  particular  ,  l.  ,,\  ■      ,  ,  »ii» « i  iii|wn  aiaur 

.     .   1     .1  4i      •     I       1      ,>     ..I     „!.■     ..     t-    1^1  ii  ■savni';  of  t.jUt  in  the  vear.     (.oniu>(|uent!\- the  total  aiivan- 

to  tiiki!  the  matter  in  hand.     I  In  the  stibiect  of  industrial  re-  ^  r   i-    •        i-  i  •       "      .        ••      '.         •    "'    ^"'•'""»»" 

.    I     1     f    ■■  •     >i.  ^1  1  taK*' ot  this  interlinkini'mav be  said  to  have  amounted  U»a  •nil 

con.striiction  a  L'leat  deal  of  discussion  has  now  taken  place.  ,.,,,^..    ,,     ,.  i^      .  u»>i:  wmHiuww  »«»   •in 

„     ,    ..  11^      -.1    .u  ^-       -     1  ■     ,,      ■,'      •  1  i-J.iOn  in  thelirsf  vear. 

Irof.  Kikk.m.hy  dealt  vvitli  the  ijuestwn  in  lus  riesidcntial  _ 

.Vddretw  to  Section   F  of  ilir    iUitish  Associatimi   lust  year. 

the  whole  hubject  Was  dis,  ,is^,<l  in  the  menuuandum  issued  British  and  Foreign  Steel  Manufacture. 

l«y  the  (larton   I'Vmndati'iri  ;    organisation  and  co-opcratimi  -Vt  the  recent  nieetni;;  of  the  Iron  und  Steel  Iniitil4il<'  1*0 

have  been  urxed  in  the  I' pnrt  of  the  Advisory  Council  of  the  preliminary   reports  were   pn>.M-nt<<«l    liv    \\\'-    I'.ii.n  r.i.  .•    (,ir 

I'ri.y  Council  Comniittce  fni-  Scientific  and    Industrial   He-  Steel  and  its  Mechanical  Tniitment.  d^  .  -li 

nearch  ;    and,  laMtly,   loiiit   St iniding  Industrial  Councils  were  open  ho"irth  practice  and  mllinj;  mill*.      ,  .,i> 

reconimnndcd  in  the  Wliitliy   Report.    It  still  remains,  how-  the  replies  receivwl  toa  s.-rie.i  of  (jue,Hii..nH.Ki,i  ,  .  m; 

ex'cr,  for  Homethin){  deliniti'  tn  In-  done.     It  is  with  the  object  manufacturers  with  a  view  to  determinin);  ;  ..  li 

of  iiccurinK  some  a<'tioii  tluit  a  manifesto,  which  we  publish  there  is  an  apparent  su|>eriority  in  loteign  pta.  !)■  • .  .in^l  !t\ii» 

in  another  cobinin,  has  now  1 n  issued.     It  i.s  signed  by  nianv  tlie.^c  some  useful  concluMoni«  may  be  drawn.     \  ^liikiitfi  (art 

pcple  of  note,  and  W"'  d.>  not  think  that  any  exception  can  is  that  when  the  b.tMc  open  hearth  pr-'  '    v.ih 

bi-  taken  tn  the  muiii  primiplrs  which  a^o  therein  laid  down,  the  same  ]>roces»  in  (ierniaiiy  our  w\-  \V, 

It  w,  for  exam|iie,  essential  fcir  national  proH]i(iity  that  llieie  theirs     for   the   same   .niie   .<(   fur- i- •  1 

Hhould  be  (rreiiter  co-opnali'ni  iietween  mamilai  tiiicrs,  that  therefore,  be  the  deciding  <ai-t«"  m. 

there  .Hhiiiild  be  co-operation  between  labour  and  capital  (thus  Mie  case  of  fiO-ton  furnacev  i)  n 

avoiding  iridn^trial  strife),  that  exery  tra<le  slionld  pre.sent  a  output,  is  the  lanjer.     Th.  >n 

■nite<l  fiuiii  to  (orei^iijcoinpetitioii,  and  that  encouianenient  that  there  is  jsn-at  .sujieri. 

*hoiil<l  I"' yivenliy  the  (iovernment  to  the  activities  of  traders,  phh'  is  devot4<«l  lo  ({ospi. 

but  With  A  minimiiiii  i«l  interferenrn.     The  present  manifesto  jieciiliar labour diftirnlti."   ■ 

may  be  limked  upon  as  an  expri-Hsion  of  a  H'"""''"'  desire  for  mill.-",  the  vii •^■ 

no-operation  with  labour,  ami  it  is  siKnificant  that  it  bears  the  '"  ^*hi^ll  all  .. 

^liKiiiiliireM  of  many  mainifai  turers  and  ofTicrrs  of  employers'  allottisl  to  th. 

a.sMo(iati<ins.      It   may  well  be  that  in  qurstions  of  .l.tail  the  s;i\  .•  th.-  .ii.m 

iiianife.itoiloeHnotexpres^aMrlienieinitslinalandb-    I  iin 

Till-.,  JKiwi-ver,  iscomparativilv  unimportant.     'I'll,   m     -  i  >> 

point  is  that  .Nonielhiiii!  nIi.miM  be  done,  and  that  ili>-  .aniiii  <• 

Httidy  of  recormtruclion  should  be  carried  out   without  nxoe  m 

ado,  41,  that  tan^'ihl -uitH  m  '     I..   ,,l.i„ | 

An  Example  of  Intrriiiik  i 

It  is  not  ..dm  ihut  \v  ui..  ..I.l.^  Ui  publish  .l.tailed  resuli 
of  the  interlinkiiiK  of  two  or  more  powor  Stations,  but  in  on i 


es 
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.advantage  is  more  problematical.  Tliis,  like  the  smelting  and 
metallurgical  industries,  is  evidently  a  case  where  cheap 
electric  power  is  a  very  important  factor. 

A  Bureau  of  Standards  for  Birmingham. 

Last  week  Prof.  F.  W.  Btrstall  delivered  an  address 
before  a  meexing  of  the  Midland  manufacturers  on  the  estab- 
lishment of  a  Bureau  of  Standards  of  Length  for  the  Midland 
area.  He  pointed  out  the  v-ery  great  impoitance  of  the  cor- 
recc  measurement  of  length  and  the  testing  of  gauges,  &c.,  on 
■which  depends  all  the  mechanical  engineering  work  that  is 
carried  out  in  this  country.  Undoubtedly  the  subject  has 
come  forward  prominently  during  the  present  War,  and  if 
manu%cturers  go  in  for  standardised  products,  as  they  should, 
the  subject  will  be  still  more  important  in  the  future  than  in 
the  past.  The  only  difference  between  one  branch  and 
another  in  mechanical  engineering  is  that  the  standard  of 
accuracy  in  one  branch  is  necessarily  higher  than  it  is  in 
another  ;  but  in  every  case  it  is  essential  that  certaiii  limits  of 
accuracy  should  be  laid  down  if  the  product  is  oo  be  satisfac- 
tory. It  is  true,  as  Prof.  Burstall  states,  that  no  great 
amount  of  costly  plant  would  be  required  to  set  up  such  a 
labcjratory.  While  agreeing  in  general  terms  with  the  state- 
ments made  b}  Prof.  Burstall,  we  feel  there  is  an  objection 
to  the  proposal  in  that  we  already  have  the  National  Physical 
Laboratory  for  carrying  out  such  measurements.  It  may 
very  well  be  that  it  is  inconvenient  to  send  gauges  from  the 
Midlands  to  Teddington  for  the  purpose  of  testing,  but  if  this 
inconvenience  is  felt  to  be  sufficiently  serious  we  think  the 
general  principle  should  be  followed  of  setting  up  local  labora- 
tories as  branches  of  the  National  Physical  Laboratory,  so  that 
they  would  be  under  one  common  direction  and  the  same 
lecognised  methods  woulrl  be  followed  at  all  centres.  We  feel 
it  would  be  a  mistake  to  set  up  a  number  of  independent. 
laboratories  at  various  centres;  but  there  can  be  little  objec- 
tion to  having  branches,  as  it  were,  of  the  National  Physical 
I-aboi'atory  i(  tlif  ru'crl  fuv  hji-.-ini;  such  branches  is  clearly 
j)if>\  ed. 

■    I  ^  I    ■ 

Municipal  Tramways  Association. — At  the  annual  cun- 
ference.  at  Blackpool  on  tlie  21st  ult.,  Aid.  Flint,  chairniun  of 
the  Leicester  Tramways  Committee,  was  elected  ])resident  for 
the  ensiiinjj  year. 

Monument  to  Dr.  A.  Graham  Bell. — It  is  stated  that  a 
njonuirient  will  shortly  he  unvcilcil  at  Brantford  (Ont.)  to 
J^r,  Alex.  (Jrahain  Bell,  inventoi  of  the  telephone,  to  commem- 
orate; his  invention.  Dr.  Bell,  who  was  lioiu  in  Edinburgh 
in  bH17,  went  to  Caniida  in  l.'<70,  and  brought  out  his  patent 
while  livinjr  at  UnMitfo'd  m  1.^71. 

Same  Industrial  Developments  in  Japan.  I'ro'i.  II 
NJHliidu,  in  "  Cliemical  Technology, "  has  given  some  interesting 
rbita  on  recent  industrial  developments  in  Ja])an.  The 
.)Hf)aiieMc  DyeHtufl  .Mf',;.  Co..  wiiich  is  subsidised  by  the 
(JoviTiirnent,  anri  the  'I'okyo  (jas  Co.,  and  .Mitsin  .Vlining  Co., 
nil  of  wliieli  are  working  on  dyes,  are  said  to  be  obtaining 
j^ood  results.  Ah  about  12,tl()0,(l00  Id.  oi  dyes  are  recjuirerl  in 
.iajiaii  annually  there  is  ample  .scope  for  such  elloits.  Medi- 
cinal chetnicals,  and  special  products  such  as  alcolnil  and 
ff>ru)ald<'liydp,  glycerine  and  |)hoHphoriiH,  are  id.so  now  hein;; 
]irodu<M'd.  .Inpanese  glass  manufacturers  are  also  repoited  to- 
liavi'  been  iloing  good  Imsiness,  especially  with  India  and 
AiiHtralin,  and  there  has  Ix-i'ii  j^reut  expansion  in  tiie  paper 
indnstry. 

The  Electrical  Conductivity  of  Thin  Films  o!  Metal.  I  n 
the  '■  I'livsicul  Ki'view,"  Mi-.  |{.  VV.  King  points  out  that  it,  has 
long  been  known  that  the  H|)e(i(ic  resistance  of  very  thin  films 
i)[  metal  is  abnornially  high.  Nuch  lilnis  of  gold  and  silver 
siuiw  a  granular  structure  when  examined  by  a  "  dark  held 
uii<'rosco[)e,  whereas  thicker  films  a|)pear  uniforin.  No  such 
ap[)earaiice  could  bi-  observed  with  plutiMMni,  ))M(  it  is  thought 


that  this  is  due  to  the  limitations  of  the  microscope.  It  has 
been  found  that,  in  order  just  to  conduct,  platinum  films  must 
be  between  1-5/ijii  and  •i/j.ju  thick,  gold  and  silver  films  between 
6///(  and  Sfi/n  thick.  It  seems  doubtful  if  particles  of  this 
thickness  can  be  detached  from  a  cathode  by  bombardment, 
and  their  formation  is  probably  due  to  the  condensation  of 
atoms  of  the  metals.  Rea.sons  are  given  for  rejecting  the 
theories  of  Thomson  and  Swann  relating  to  the  conducti\ity 
of  thin  films,  and  the  author  deduces  a  relation  between  con- 
ductivity and  thickness  based  on  the  supposition  of  a  more  or 
less  random  arrangement  of  groups  of  atoms. 

"Artificial  Daylight  "as  an  Addition  to  Natural  Illu- 
mination.— In  a  recent  discussion  before  the  Aniericaii  Illu- 
minating Engineering  Society  some  special  types  of  electric 
lamps  were  described,  including  several  of  the  gas-filled  blue 
bulb  lamps  intended  to  simulate  the  colour  of  daylight.  The 
use  of  the  gas-fUled  lamp  enables  a  considerably  higher  effi- 
ciency to  be  attained  in  such  lamps  than  would  be  possible 
with  ordinary  vacuum  units.  It  was  remarked  in  the  course 
of  the  discus.sion  that  in  j)ortions  of  a  very  large  number  of 
industrial  buildings  the  natural  lighting  is  Insufficient  during 
a  great  part  of  the  day,  and  requires  to  be  supplemented  by 
artificial  light.  It  is,  however,  well  known  that  daylight  and 
the  light  of  ordinary  incandescent  lamps  cannot  conveniently 
be  ""  mixed."  The  eye  appears  to  be  able  to  accommodate 
itself  to  either  form  of  light  separately,  but  dLslikes  the  effort 
involved  in  simultaneous  adaptation  to  both  varieties.  It 
was,  therefore,  suggested  that  if  ""  artificial  daylight  "  units 
were  used  in  the  darker  regions  of  such  buildings  the  incon- 
venient colour  transition  from  daylight  to  artificial  light 
might  be  avoided. 

New  Industrial  Developments  in  France. — An  exhibition, 
organised  by  the  "  Suciete  d'Encouragement  pour  I'industrie 
Nationals  "  last  ,lune,  to  which  relerence  is  made  in  the 
"Engineer,"  shows  that  France  has  been  very  active  in  replacing 
by  its  own  manufactures  many  materials  previously  imported 
from  abroad.  At  this  exhibition,  it  is  stated,  chemical  glass 
and  quartz  ware  fonned  an  important  section.  Several  firms 
have  Ijeen  endeavouring  to  produce  good  heat-resisting  glass 
of  the  Jena  variety,  ami  appear  to  have  obtained  encouraging 
results.  The  sanu'  applies  to  chemical  and  scientific  glass 
ware,  Coolidge  tubes  and  radiographic  apparatus.  Also  of 
interest  are  the  exhibits  of  earthenware  vessels  for  holding 
acids,  while  chendstry  was  well  represented  by  exhibits  ot 
many  organic  and  coal  tav  derivates  required  in  the  manu- 
facture of  explosives.  Progress  has  also  been  made  in  the 
manufacture  of  various  rare  earths,  such  as  cbrium,  ferro- 
cerium,  and  magnesimn,  which  in  peace  time  came  almost 
exclusively  from  (irinuiiiy.  We  gather  that  there  were  not 
many  engineering  exhibits,  but  evidence  of  development 
was  also  afforded  in  siicli  matters  :'.s  machine  tools,  snudl 
electric  motors  and  iiiiiL;netos. 

Brass  Furnaces  and  Fuel  Economy.— At  the  autumn 
iricctirigof  th-'  Insiiiiiir  of  Metals,  .Mr.  L.  C.  Harvey  gave  some 
striking  figures  illustrating  the  ])ossibilitics  of  economy  in  the 
use  of  fuel.  He  es,  iniated  that  during  1910  the  amount  of  coal 
iriined  in  the  World  was  aboirt  L.'.OO.OOO.OOO  tons,  and  of  this 
vast  amount  probalilr  not  more  than  .5  ])er  cent,  was  actually 
turned  into  useful  work.  Thus,  l,2;j.5,t)00,()00  tons  of  coal 
were  wasted  by  heat  radiation  and  other  losses.  There  were 
special  opportunilics  for  economy  in  the  melting  of  brass,  which 
was  being  used  in  cMormous  quantities  for  such  purpo.ses  as 
fuse  rod  and  cartridge  .strip.  The  uneconomical  coke-fired 
crucibles,  so  largely  used  for  melting  bi'ass,  had  only  an  effi- 
ciency of  2  (■)  per  cent.  Assundng  that  the  output  of  brass  for 
such  |)urpo.ses  as  the  above  was  2,0()(),(HH)  tons  in  I'.tKi,  the 
amount  of  col«'  iiMpiired  to  melt  this  qnanti-ty  of  metal  in 
sMudI  pit  furniKcs  with  a  .5  ]ier  cent,  elliciency  Would  be  about 
Udd.ODO  tons,  (.1  which  about  76<l,<><'i>  would  be  wasted  in 
radial  ion,  ,^r.  ;  I  lie  value  of  the  fuel  thus  wasteil  Would  exceed 
ll.OOO.OOd.  -Assuming,  however,  that  the  nuire  econon\ical 
tilting  furnaces  now  being  developed  were  emi)loyed,  this  con- 
sumption of  fuel  couhl  be  reduced  to  about  one-third  of  the 
above  figure. 
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British     Engineering     Standards     Committee.— Anc;lo- 

Americav  Co-opkration.— Th.-  American  Institut<?  of  Elec- 
trical Engineers  have  veiT  cordially  accepted  the  Committee  s 
invitation  and  have  appointed  Mr.  H-  M.  Hobart  M.In.st.C  .E., 
M  I  E  E  as  the  delojiate  of  their  Standards  C  ommittee  to 
confer  w'ith  Sir  Richard  (ilazcbrook's  Panel  Committee  on 
the  standardisation  rulc^?  for  electrical  machmerv,  and  it  is  a 
pleasure  to  he  able  to  announce  Mr.  Hobart  s  safe  arrival  m 
this  countrv.  The  chairman  of  the  BntLsh  Ent'ineermg 
Standards  Committee,  Sir  .John  Wolfe  Barry,  K.C.B.,  and 
Sir  John  Snell.  chairman  of  the  Sectional  Electrical  Committee, 
will  welcome  Mr.  Hobait  on  Wednesday,  Oct.  17,  the  first  day 
o£  the  Rating  Conference.  .Al(,reover,  Mr.  Hobart  s  presence 
in  England  will  afford  an  (.[.portunity  for  consultation  in  re- 
gard to  the  standardisation  of  electrical  apparatus  generally, 
in  connection  with  which  nni-h  work  is  being  carried  out  by 
various  Panels  of  the  Committee,  especially  in  res])ect  of  motor 
staitets,  ships  fittings,  fuses,  instrnments  and  in-strument 
transfoiniers,  under  the  direction  ot  Mr.  C.  H.  Wordingham. 
As  on  the  previous  occasion,  at  the  Bating  Conference,  the 
Canadian  National  Committee  of  the  International  Electro- 
technical  Commission,  have  invited  Mr.  A.  P.  Trotter  to  re- 
present them. 

Faraday  Society.— C}eneral  Dikcdsbion  ox  "  Pyrometers 
ANi>  Pyrometry.'"— A  General  Discoasion  on  "Pyrometers 
and  Pyroniftry"  will  be  held  on  Wadiiesday,  Nov.  7,  1917, 
at  H  p.m.,  in  the  Rooms  of  the  Rovd^Society  of  Arts,  John- 
sticM-t,  Adelphi,  London.  WC 2.  ■ '"  ~ 

Sir  Robert  Hadfiold,  Bart.,  F.R.S.,  PlwMent  of  the  Society,  will 
prcHidf  over  the  Disciis^-iini  and  deliver  an  Introductory  Addres.s. 
Dr.  E.  F.  N')rllirii|>(Trenti<ii.  N..J.)will  send  ins  communication  entitled 
"  HiRli  'r<ni|»  rature  Produrtioii  ami  Its  Measurement";  Dr.  Ezir 
(JriftithHand  Mr  F.  H.  fkliolidd.  B.A..  B.Sc.  (National  Physical  Labora- 
U>r>)  will  n  iiil  .1  Paper  on  "  PyrmmtiT  Standardisation  "  ;  Mr.  R.  S. 
Whi|i|>lr  ICanil. ridge)  will  read  a  I'aiM-r  on  "Tko  Advantage  of  Burying 
the  (  old  .lum  lion  of  a  Thermo-i  owpk-  as  a  means  of  .Maintaining  it  at  a 
('on.Htanl  Ti-in|M'r»turc  "  ;  .Mr.  liii  hard  P.  Brown  (Philadelphia)  nill 
rrad  a  Paper  and  give  a  DenioiHiration  on  "The  Aulonvatie  Control 
\li.i~iir.  iiient  of  High  Temperatures";  Prof.  J.  II.  Arnold,  F.R.S. 
I.vlieltii'ld).  will  npeak  on  "  PvTometry  .\pplied  to  the  Hardening  of  High 
.S|i.e.|  .Steel  ■'  ;  .Mr.  CoHnio  .Johns  (Shetlield)  will  apeak  on  ■  DeU-rniirung 
the  TemiKTature  of  Liquid  .Metals  hy  Meanti  of  Optieal  Pyrometers  "  ; 
llr  \V.  H.  Hatfield  (SheflieW)  will  read  a  Paper  on  '  Pyrometry  from 
'lie  Standpoint  of  FerrouH  .Metallurgy":  Mr.  H.  Watkin  (Stoke-on- 
I  rent )  will  read  a  Pajx-r  on  Thi'  .Measurement  of  High  TemiM'rat  .re 
iV  Means  of  Pottery  Materials  "  ;  Mr.  ('.  R,  Darling  will  read  a  PapiT  on 
Bixe-melal  Thermo-eleetrie  Pyrnmeteni  "  ;  Dr.  .1.  \V.  .Mellor,  .Mr.  K. 
Twyman,  and  .MK  (J.  E.  .M.  St<jne  will  also  eontrihute  to  the  Uiscusuion. 
A  riiimlxT  of  instruments  will  al-o  !«■  exhibittid. 


OBrrUARY. 

\V,  K.  SvKKs.  -We  legiei  tn  ie,,,nl  the  death  of  Mr.  W.  H.  Sykes 
(the  inventor  of  the  HVHleni  of  interlocking  the  lilnek  instmiuent.s 
and  the  outdoor  HignalH  on  niilwuys  iiud  controlling  the  block  instrn- 
montH  by  fho  inovenientH  of  llii'  traiim),  which  took  place  at  his 
M-nside  rt-sidenix^  on  the  2nd  iiist. 

Mr.  .Sykes  was  born  in  I  Hill.  and.  owing  to  tho  death  of  his  father,  had 
to  go  to  work  nl  the  early  age  nf  i:i(  yearn.  One  of  the  first  plai-es  he 
went  to  wan  Ihi-  Kleelric  Telcgra|.li  I  o..  wliuie  ho  served  under  lAtimcr 
(  lark,  F.ilwin  ( :lark.  ( '.  F.  Varhv  uimI  S.  .\.  Varioy,  whilst  at  night  he  was 
working  for  .Shepherds,  the  eliro  (Hiieler  maken.  In  IStlM  lie  went  to 
the  telegraph  shops  (at  Vietorin)  ■■!  the  Ixindon,  Chat  ham  A  Dover  Co.. 
and  within  tho  next  two  years  had  designed  and  installed  an  eiretrieal 
n'lsmti  r  for  t«lling  a  Hignalman  tin  <.,iiililion  of  a  signal  lliitt  was  out  of 
Ills  sik-lil.  and  a  section  of  Irnrk  <  ir.  ml.     The  former  wiis  fixed  at  HiTiie 

Hill  and  the  Utter  at   Bnxt.  ■         '  dintinn  of  track  i  iniiitinu  is  of 

eoiisnh  I  able  Interest,  as  it   i  lined  that  track  circuits  wen> 

invi'iiteil  in  the  I'niteil  Stai  1.  however,  until  l.sTI  that  a 

IHttenI  for  anv  sih  li  KJea  w.i  Viiierica.      .Mr.  .Syki's  met  with 

many   difflriiltn    .   and   wa  ■  '    I'lieouraged.      In   the    rniliMl 

Males,  on  thr  .11..  r  hand.  11  '    i  iiiwl  for  I  he  protection  triu  k 

eii' iiiling  all.  •  '    '    ■■.  !    •  "I  uw  made  pmgri'ss.    Another 

I'l.  ;>thai  Mr  rding  on  a  ta|s<  aiil.rmalically 

"I    rll   btixl.  Nothing  came  of  this,  but  it 

folio. d  iNiir  ,,...r,.    -ignals  whirdi  hi'  i>ii.nl<'<l  in 

IH?:'       .\  ».  i>a-.  put  down  on  the  Distri'  i    I:  oiwav  »l 

Vteloria       '  iii.  d   Hint  all  signal  niovein.  i  '       lr..ul<l   In< 

made  in  a        ,.,.1,..         ,  »as  the  basis  •■(  his  •cheiii.     '  ''■ 

>itriiallii.g.       ..!  |p,|  |„  the  .leveiopmeiit  o(  "  lis'k  and  I.I 

iiislallal f  Ihi.  laller  was  at  Ihe  Ihn-n  iionse<<ulivr  Ih.> 

laiii'.  ltiivi..ii  and  I  anterburv  .Inn.  lion       It  ««a  put  i|.    ■  ' 
I.-.I  lo  rl„.  Svkes  istteiit.  No.  tMV.'  ..(   IsT'..  whrnMn  lire  . 
lo  as  a      .'ouihinril  hs'k  and  bio.  k     v    r.  rn    '      How  th.'  .. 
I  ' •    '■■<-  -I:      I  •'      •: 1    ■      ■     ..llj.ions  on  n... 
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known  that  there  is  no  necessity  to  say  more  on  t! 
and-block."     A  collision  on  October  18.  1879.  at  .><t. 
on  the  London,  Brighton  4  South  Ccui-t  P.ailw.iv. 
train  and  a  goods  train  wliich  was  st,.' 
of  the  electrical  fouling  bar,  which  : 
Such  a  bar  is  ILxed  in  positions  whcr 
if  a  train  is  clear.     Should  the  train 
the  line  the  bar  is  depressed  by  the  t  r 
on  the  lever  of  the  signal  for  the  hue  i ! 
of  the  blmk  instruments  and  the  outilnir  -  _ 
that  it  is  impossible  to  opt>n  the  bridiie  shoul.i 
and,  vice  versa,  impossible  to  accept  a  trail. 
bridge  has  been  commenced,  was  one  of  the  miI.j.  .  • 
siderable  attention  at  the  hands  of  Mr.  .Sykes. 
bridges  he  so  protected  were  the  Hanar.l. n.  S.  11  \ . 
Xewcomen.     As  early  as  I.S7.J  Jlr.  s 
Penge  tuimel  an  electrically .operat«-.i 
Victoria  terminus  of  the  London.  Cli.  • 
oix-ratcd    shunting   signals.     These   wen-    .,.  •  u  ,!.   : 
and  were  interlocked  with  the  jKiint  levers,  and  all  • 
were  provided  without  enlarging  the  locking  frara. 
become  very  popular  since  then,  as  they  can  Is-  a  . 
nailing  at  a  minimum  of  expense.     Tliis  led  to  the  .. 
system  of  eJcctromcchanical  signalling  as  u-.  .1.   . 
Cila.sgow  i  South-Westcm  Co.'s  St.  Enoch-  ■ 
the  London,  Brighton  i   South  Coa.st  Co 
former  there  are  six  signal  boxes  which  contii  ■ 
levers  and  .i90  signal  slides,  a  total  of  7S«i  unit-        I 
contains  4S8  levers,  and  is  the  largest  IcK-king  frame  i- 
number  of  units  is  concerned,  but  not  in  the  matter  • 
may  be  judged  fnnu  the  fact  tliat  the  lfH>  levers  le 
go  into  a  length  of  12  ft.  81  in.     .\t   Victoria  th.  r 
aggregate  of  17li  (xiint  levers,  and  '.iiiS  signal  slides. 
When  s|K>aking  of  large  termini,  mention  should  i 
important  work  done  by  Mr.  Sykes  in  conne<-tion  v 
in   1892  of  the  Umdon  i  South-Westem  Co."-  t 
Here  was  provided  electrical  api»aratus.  mii 
in  order  to  meet  some  local  condition.*,  for  i 
fouling  bars,  detectors,  replacers,  wrong- ro-v: 
of  conditions — -besides  the  is|Uipment  of  "  I 
to  say  that  it  wa.'ithc  work  at  Waterioo  that  • 
name  as  the  leailing  authority  as  to  ttie  uw  .  i 
nailing,      .\lthough  the  ,Syke»'  system  was  t..  U    <. 
railways  t hr.n  the  Ixmdon,  Clmtliam  ,V  Dover,  he  di.l 
of  that  company  until  its  aiualgam»ti..n  with  tti.   S 
He  then  went  int-o  com  menial  busin.  - 
Sykes   Interlot-king  .Signal  Co.      His  ■ 
Compj'.ny  were,  however,  recognis*'^!  .■ 
trical  engineer  to  the  .biint  Managing  i  .  iiiiiiitt.s     .1 
which  position  he  held  up  to  his  ileath. 

Dk.ath.s  on  .■\(-tive  Skkvicr.  -The  following  death.*  are  trportcd : 

Flight  Sub- Lieut.  .!.  D.  tJmnt,  R.X..  who  has  been  drxiwne«l  al  sea  a* 
the  result  of  an  aeroplane  sivident.  was  formerly  in  the  w-mcr  of  tk(> 
(leneral  Eh'ctric  Co.  at  Manchcsl<T. 

We  regret  lo  learn  of  the  death  from  wounds  on  .'i  '  '"I 

Robert  Whitehead   Hammond  (l!.K).   M.I. UK.    \  '  '- 

The  deceasisl  oflicer  was  the  son  of  the  late  Mr.  RoU '..  and 

was  a  imrtuer  in  the  firm  of  Rols-rt   llsmmond  &  .Sm.  <sHuull<tH(  eu«in 
CITS,  of  Victoria-stn-et.  Wi-stmin.ler, 

(apt.  .1.   H.   Bnmskill.  who  has  ls-.n  killd  iii  arlion.  •»•  .^l-.  »i 
at    .\nnstrong   Colleg..  Xewcvslle  on  Tyiie.  whetv   he   tw.l 
of  B.,S. .  in  engino'rinii.     He  »*«  lu  the  wrvi.-e  o(  Sit  i     \    V 
Is'fon.  Ihe  war,  ■ 

PERSONAL. 

Sir  Maurice  Filuuauriee,  C.M  i;  ,  has  l«>n  apiwiiilr.!  to  till  tlw 
vacancy  on  the   .Advisory  Cou,,   it    .f   the  C„m.„.ttrr  of  ihr  Itiv* 
t'oiineii  fur  Seientilie  and  In. I 
mniif  by  rotation  of  Mr,  W.   I 

W.ui  M  ■■■     '  " 

I'te.    11 

has  l,,ci, 

r  !•     lli..rii|. 

C  ilhaui  .*  SI 

II.  ' 

I.- " 

Dlck.K.r 

\\\n  (  - 

Pie.  S,  lli.|.,',.;l.  n 
in  the  g«'ucrAl  oftl.  e  o(  : 


iipsntr^. 


.1.-.I 


i-cd  bv  the  irtin- 


I'' 


ARRANGEMENT^  Vim  THK  WKVi 

FKIDAV.  Oct.  Iflb. 


40 


THE  ELECTRICIAN. 


October  12,  1917. 


ELECTRIC    WINDING.^ 


BY    PROF,    D.    BURNS. 


The  capacity  of  a  windiiig  engine  depends  on  (1)  the  output  to  be  A  preliminary  calculation  shows  the  weight  of  the  rope  to  be  about 

raised  per  day    (2)  the  depth  of  the  shaft  and  (3)  the  inertia  and  10  lb.  per  fathom,  or  roughly  U  cwt. 

acceleration  stresses  to  be  overcome.  Smce  the  load  is  uniformly  accelerated  from  rest  to  a  speed  of 

Considerable  discussion  has  centred  roimd  the  irossibilities  of  40  ft.  per  second  m  10  seconds,  the  rate  of  acceleration  is 

usin"  electric  winders  in  place  of  the  more  famiUar  steam  engine.  T~_  Velocity     40     "'■"^-     •'w   --■—w-^ 

Such  discussion  has  hinged  on  (1)  the  relative  merits  of  the  two  types  •  j    ■   i  JaL.TVrjme"  ^To""^        ^^^  ®®*'°'^'^  P®""  set^oad. 

of  wmders,  having  regard  to  their  rehability  and  ease  of  control,  and  r, 

(2)  whether  the  electric  winder  could  compete  against  steam  in  first  The  unbalanced  load  which  has  to  be  accelerated  consists  of   the 

cost  and  economy  of  running.                                                               .  ''height  of  coal+friction  ^weight  of  rope,  or 

So  far  as  rehabihtv  and  ease  of  control  is  concerned  the  electric 


y..j    2,240+1,120  +  1,568=4,928  lb.  f.;  K; 

Kow  the  force  F  in  pouudals  required  to  produce  an  acceleration 
oc  m  a  given  mass,  .1/.  is  equal  to  the  mass  multiplied  by  the  ac- 
celeration. 

F=M  oc 
=4,928    4 
=  19,712  j^oundak. 
19,712 


Thus 


F= 


=  616  lb.  weight. 


winder  has  now  made  good  its  case.     The  question  of  first  cost  and 
economical  runnmg  is,  however,  generahy  hi  favour  of  steam  wmders. 

The  wider  apphcation  of  central  supply  schemes,  and  the  electrical 
equipment  of  groups  of  mines,  must  inevitably  lead  to  a  more 
extensive  use  of  electric  wmdmg.  Many  collieries  produce  large 
quantities  of  a  low-grade  fuel  from  their  coal-cleanmg  plants  which 
is  almost  unmarketable,  and  has  to  be  used  for  steam-raising  pur- 
poses at  the  colliers-,  and  m  many  cases  this  is  a  factor  in  favour  of 
steam  entirelv  outside  the  relative  merits  of  the  two  systems.  _        Qr 

This  Paper  is  concerned  with  diseussmg  the  problem  of  electric 
sliaft  windmg.  It  is  necessarv  to  fix  the  foUon-mg  preluninary 
details:  (1)  The  quantitv  of  coal  to  be  raised,  the  cage  load,  the 
number  of  wmds  per  day  or  per  hour,  the  time  per  wmd  and  the 

average  speed:  (2)  the  strength,  weight  and  size  of  tlie  wmdmg  rope  ^    w    u     ,.■,„. 

to  be  used  •    (.'5)  the  diameter  of  the  drum  and  sheaves  to  be  used  ;      each   and  the  breaking  .stress  of  the  steel  to  be  120  tons  per  square 

(4)  the  inertia,  acceleration  and  retardation  of  the  moving  masses  ;       mch,  the  size  and  Weight  of  the  rope  is  given  by  the  following  :— 

(5)  the  determination  of  the  speed,  torque  and  power  diagrams  from 
the  foregoing  data  ;  and  (6)  the  determmation  of  the  horse-power 
of  the  motor  from  the  torque  diagram. 


Rope. 


The  total  load  on  the  rope,  exclusive  of  its  own  Weight,  is 
2,800+2,240-^896+1  120+616=7  672  lb. 
Assuming  the  rope  to  be  constructed  of  six  strands  of  19  wires 


-D 


The  method  of  deaUng  with  the  problem  will  be  best  illustrated 
by  .selecting  an  example.  It  is  desired  to  raise  an  output  of  640  tons 
,o"f  coal  in  eight  hours  from  a  shaft  150  fathoms  deep— e.y.,  the 
hutches  hold  10  cwt.  of  coal  and  weigh  4  cwt.  when  empty.  The 
problem  is  to  find  the  cage  load  and  horse-power  of  the  motor  for 
a  maximum  speed  of,  say,  40  ft.  per  second  m  the  shaft. 

CijrU  oj  Operations.— The  output  of  coal  per  hour  is  640/8=80 
tons,  and  as  each  hutch  holds  half  a  ton  of  coal  it  requires  80/0-5 
=  160  huteh(«  per  hour  to  deal  with  the  output. 

As  two  hutches  must  be  drawn  per  wind,  this  gives  80  winds  per 
hour,  and  the  time  per  wind  is 

60  >;  60/80=45  seconds. 
Allowing  15  seconds  for  changing  hutches  at  top  and  bottom,  these 
operations  being  simultaneous,  the  running  time  will  be  the  total 
time  per  wiiul  minus  time  for  changing— 

45  —  15=30  seconds. 
With  uniform  acceleration  and  retardation,   the  average  speed 
from  rest  to  maximum  is 

0-40(2=20  ft.  per  .second, 
and  fnmi  iimximum  to  rest 

40-:  0/2  =  20  ft.  per  second. 
the  Bumc  as  for  acceleration.  If  the  period  of  acceleration  is  fixed 
at  10  KccondH,  and  the  period  of  retardation  at  five  seconds,  we  get 
the  fr.llowing  :  Acceleration,  10 seconds,  distance  load  moves  2(M)  ft.  : 
iTtiirilalion,  five  nceondH,  distance  load  moves  KM)  ft.  The  sum  of 
tliese  two  |>i-rio(l»  gives  300  ft.  travelled  by  the  load,  leaving  900-300 
(V*>  ft.  to  bo  travelled  during  the  full-speed  period.  Sinre  the  load 
move.,  at  40ft.  per  Hceonil  during  this  period,  the  time  taken  to 
tniMl  CiltOft.  in  ' 

(i(lO/40=16  8ecoii<ls. 

We  call  MOW  Htale  llie  cycle  of  operations  as  lollows  :  .Xciclenitinii, 
10  m-<-i.itils  ;  eonslant  speed,  l.'i  siionds  ;  retardation,  five  seeonds  : 
( IwiMging,  15  Meconds  ;   total  time  per  wind,  45  Heconds. 

\\'iUlh{>i.  -We  WKl  turn  our  attention  to  the  strefigth,  weight  and 
size  of  llie  winding  rope,  and  to  ascerlaiii  these  We  must  miiU(^  uj)  a 
tabic  of  weighti). 

Weight  of  cttge  and  (lining 

(Htty  I J  timen  weight  </(  cixilj 

Weiuht'of  <r,»l 

Weiijlit  of  Imtcheii  

Kriialon  (!.'<  |»T<i-nt.  of  load)  

W.'ight  nf  t„]«-  (-iiy)  

I'lill  due  to  a<'<'«|i'rntion 

•  Pnpor  rend  before  the  W>»1  of  S-otliiml  Hrniiih  joint  ineellng  of  I  lie- 
National  Awocialion  of  tv.lliiiry  iMaiiagir^  and  Mining  Inntiliite  of 
Scotland.     Slightly  abbreviated. 


iboxj 

where  ir=weight  of  rope  m  lbs.  per  fathom. 
(r=total  weight  at  end  of  rope  in  lbs. 

i=  length  of  rope  in  fathoms  which    is  just  self-supporting 
when  constructed  from  steel  of  a  tensile  strength  of 
100  tons  per  square  inch  ;   for  the  tyjje  of  rope  con- 
sidered this  length  is  7,350  fathoms. 
S=ultunate  strength  of  the  steel  used  in  tons  per  square  inch. 
ii'=factor  of  safety  ;   10  for  a  winding  rope. 
Z>=depth  of  the  shaft  in  fathoms. 
r    Substituting  the  numerical  values  in  the  above  formula. 

7,672 
"732 


ir 


=  10-4. 


-150 


!50  •  120 
100     io  ' 

(Circumference  of  rojic  in  mohes)*=weight  in  pounds  per  fathom. 
Therefore  circuiufcTeuce  =  \/lO-4=3-2  in. 
The  rope  diameter  is 

3-2  314  =  1  in.  approxiiu.itely. 
The  diameter  of  the  drum  may  be  taken  as  120  times  the  diameter 
of  the  rope,  or  .say   1 20  in.  =  10  ft.     The  pulleys  for  the  headgear 
should  also  be  of  the  same  diameter.  , 

In  an  actual  case  the  drawings  for  the  drum  would  be  made,  and 
the  weight  and  radius  of  gyration  taken  out  from  the  drawings. 
For  our  purjwse  wc  will  take  the  ratio  between  the  static  load  (load 
i  friction)  and  tin-  m;i,ss  of  the  drum  to  be  1-25  to  10,  a  ratio  which 
is  fairly  common  in  ]ira(tice. 

/;,-„7H.— Having  found  the  weight  and  the  radius  of  gyration  of 
the  drum  and  the  other  rotating  parts,  .such  as  headgear  i)ulleys 
and  motor  armatuic,  they  are  all  reduced  to  the  drum  diameter  by 
applving  the  formula 

II'XA'VGX /«'  =  ■'•. 
where  ir=weight  in  lbs. 


if  iT)latiiig  ]>art. 


vIh. 

llm. 

2.'i 

2.HO0 

20 

2.240 

8 

NlHi 

10 

1,120 

U^ 

-  J.5tlH 

6i 

:      Olli 

A'     radius  of  gyration 
A'     i.'i.liusof  (Irum. 
C      ;jr:,Mly. 

.1-     ei|iiivalent  Weight  at  radius  of  gyration  of  arm. 
The  unbalanced  load  consists  of  the  coal,  2,240  lb.,  and  the  rope 
I ..'■)()8  lb.,  giving  ^i  tuliil  of  3,808  lb.     .\dding  15  [ler  Cent,  for  friction, 
we  get  roughly  2  Imis,  or  4, ISO  lb. 

The  dnim  Wei;lil  is  2  ■  1-25     2-5  tons,  ami  the  radius  of  gyration, 
say,  4  ft. 

Kediieed  toilriiia  i.idius,  this  is 

.■..lioii  .  .\  .;  4/32  X  5  X  5   - 112  lb., 
whic^h  at  4  ft.  jier  seeond  per  second  acceleration  requires  an  accel- 
erating force  of  418  lbs. 
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Two  headgear  puUeys  of,  say.  10  cWts.  each,  and  radius  of  g^-ration 
4  ft.,  when  reduced  to  drum  diameter  gives 

(1 ,120+1,120)  X  4  •:  4/32  x  .5  X  5=45  lbs. . 
which  at  4  ft.  per  second  per  second  requires  an  accelerating  force 
of  180  lbs.  ,        r         r 

Taking  armature  weight  at  3  tons,  and  radius  of  gyration  as 
1  ft.,  we  get 

«,720  X  1 X  1  /32  x:  5  X  o= 8-4  lbs. . 

which  at  4  ft.  per  second  per  second  acceleration  requires  an  accel- 
erating fori  e  of  33-6  lbs.  ,        .        ,  ,        , 

We  ha\c  already  worked  out  the  acceleratmg  force  for  the  un- 
balanced static  load  in  the  shaft  as  616  lbs.,  so  that  the  total  force 
for  a<oelcration  is 

448  -180+33-6+616=  1,277-6,  say  1,278  lb.s. 

We  can  now  proceed  to  draw  the  speed,  torque  and  power  dia- 
grams from  these  data.  These  are  best  drawn  on  one  sheet,  and 
on  a  base  corresponding  to  the  time  taken  to  complete  one  run 
from  the  pit  bottom  to  tlie  pit  lop. 


Fi^l.- Speed  Diagram. 


Speed  Itiaijram. — (Fig.  1.)  The  maximum  height  of  the  diagram 
represents  the  maximum  velocity,  I'^,..,  and  the  average  height 
represents  the  mean  velocity,  l',,,,.,,,,.  But  the  area  of  the  diagram 
in  obtained  by  multiplying  the  length  of  the  ba.se  T  by  the  average 
beiL'bt.'')ii-nie  the  area  of  the  diagram  gives  the  depth  of  the  shaft. 


.Sutistitutmg  in  the  torque  fonnula  the  value  of  the  various  fortes 
ab-eady  given  in  the  table  of  weights,  and  that  calculated  as  the 
total  force  due  to  acceleration,  we  get : 

Torque  (acceleration)={3.808-^l, 1204-1,278)  .5=31.030  pd.-ft. 

Toi-que  (constant)=(3,462-l,120)  5=22,910  pd.-ft. 

Torque  (retardation)=(2,413-l,120-1.278)  .i^U.275  pd.-ft. 
The  weight  of  the  rope  has  been  taken  as  dirainb^liing  ateachst«'p, 
instead  of  uniformly  through  the  nm :  this  simphfies  matters  and 
makes  no  material  ditlerence  in  the  ultimate  rwult.  With  a  heavier 
rope  and  a  deeper  shaft  it  would  be  advisable  to  consider  the  unifomi 
decrease  of  rope  weight  on  the  load  side  and  the  corresponding 
increase  on  the  empty  side. 

Poiter  Diagram. — Since  work  is  the  product  of  force  and  distance. 
and  power  is  the  amount  of  work  performed  in  a  given  time,  it  is 
obvious  that  the  power  diagram  (Fig.  3)  can  be  plotted  on  the  same 
time  base  as  the  speed  aufl  torque  diagrams,  thus 
Power  (acceleration)=(/',— P,-rP,„)  I" 
Power  (constant)  =  (/',+P,)  1' 
Power  (retardation)  =  (P,-/',-f„,)  I' 
where  V  is  the  velocity  in  feet  per  second. 
Substituting  values  we  get 

Power(acceleration)  =  (3.808^1,120  -  1,278)20  =124, 120 fU-lbs. 
Power  (constant)  =  (3,462-T-l,120)  40=183,280  ft. -lbs. 
Power  (retardation)  =  (2,413  +  l, 120-1.278)  20^4.i.l»Xl  ft.lbs. 
and  124,120  ft.lbs.  for  10  seconds=l  241.200  ft.-lb.-second.s. 
183,280  ft.-lbs.  for  15  seconds=2,74<.i.200  ft.-lb.-seoonds. 
45,100  ft.-lbs.  for   5  scconds=225,.")(H)  ft.lb.  st>«xinds. 
The  sum  of  these  numbers.  4,215,900.  divideil  by  the  time  per  run. 
30  seconds,  and  by  550,  the  number  of  foot-lbs.  per  nct-oiid  in  one 
horse-power,  gives 

4,215,900/30x550=256  horsepower. 
This  is  the  average  horse-power  exi)endc«l  during  tlie  run. 


■/,„■ 

7V„ 
T 


'/'„„„  -\-T„ 


=area  of  diagram. 
=  time  of  acceleration  in  seconds. 
=  time  of  retardation  in  seconds. 
,_  =  time  of  fidl  speed  in  seconds. 
=  total  riiMiiiiig  timoinjeconds. 

2.1 


Ull.l  I 


2.4 
T 


'  ootis. 

Ton/lie  l)ia'jram. — (V'\\t.  2.)     This  dlHgtain  is  plotted  to  tlw  .same 
bam-  iiH  the  N|M-pd  diagram,  and  is  derived  therefrom.     It  should 
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Fig.3.-Po>ver  Dia^i-a 


Si/.r.  cpk  MoTiiK. 
The  winding  motor  has  to  <Jenl  with  a  viinablr^o.id.  mul  the 
method  of  obtaining  it.s  (iut|iut  is  to  l«ki-  tl»-  n-.i  m.  .m  -(ii; 
the  ton|UC  during  the  nm.     It  ih  lliis  i 
heating  of  the  motor,  and  a  motor  i  i 

give  the  .name  tempi' '—   "  ''  " 

similar  but  uniform  I 
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means  of  drawing  the  men  sliould  one  motor  fail.  There  is,  however, 
no  more  need  for  such  a  provision  than  there  is  for  a  second  steam 
winder  as  a  stand-by ;  besides,  facilities  for  drawmg  men  from  the 
other  shaft  must  be  provided  to  satisfy  the  Mines  Act. 

At  most  collieries  it  is  customary  to  raise  and  lower  the  men  at  a 
reduced  .speed  :  also  rope  in-^pection  and  shaft  examination  or  repair 
necessitate  the  speed  being  reduced  to  a  mere  crawl.  To  meet  these 
conditions  the  winding  motor  must  be  fitted  with  a  controUing  device 
of  ample  range  and  suitable  capacity. 

Equalising  the  Load. 

With  such  a  winder  the  motor  might  be  fed  du-ect  from  the  mains 
of  a  power  company  .supplying  a  fair  output,  or  it  might  be  worked 
in  conjunction  with  an  equalising  apparatus,  whereby  the  peak  load 
would  be  levelled,  and  the  ma.ximum  demand  on  the  supply  mains 
diminished. 

There  are  several  such  systems,  but  [the  Ilgner  is  perhaps 
the  best  known.  In  this  a  motor-generator  fitted  with  a  heavy 
flj-wheel  is  installed.  The  motor  side  is  fed  from  the  general 
source  of  supply.  The  dj-namo  side  is  so  constnicted  that  the  voltage 
can  be  varied  between  zero  and  the  full  amount  allowed  for  in  the 
design.  This  djTiamo  feeds  the  winding  motor,  which  is  necessarily 
of  the  direct-current  type.  During  the  acceleration  period  the  winder 
makes  a  large  demand  on  the  motor-generator,  and  thus  tends  to 
increase  the  current  taken  by  the  motor  side.  The  current  taken 
from  the  mains  is  prevented  from  rising  by  means  of  a  regulating 
device,  and  the  djTiamo  side  supplies  the  demand  made  upon  it  by 
drawuig  upon  the  stored-up  energj-  of  the  rotatmg  fiywheel.  Tliis 
borrowed  energy,  together  with  that  supplied  by  the  motor  side  of 
the  motor-generator,  meets  the  demand  of  the  winding  motor  at  any 
moment.  In  the  event  of  the  load  upon  the  winding  motor  beiag 
negative  or  zero  the  whole  output  of  the  motor  side  of  the  motor- 
generator  is  stored  in  the  flywheel  the  current  from  the  mains  being 
prevented  from  falling  off,  as  it  has  a  tendency  to  do,  by  means  of  a 
suitable  regulating  device. 

In  the  case  under  discussion  the  poWer  diagram  shows  an  average 
of  256  H. P.  during  the  wind,  and  an  e.xpenditure  of  4,215,900  ft.  lb. 
during  the  30  seconds  occupied  by  the  run.  If  this  be  equahsed  over 
the  43  seconds  of  a  complete  cycle — ^namely,  nmning  and  banking 
j)eriods — we  get 

4,215  900/45x550=171  h.p. 
Thi.4  171  is  thebrake-horse-power  that  must  be  constantly  furnished 
by  the  motor  side  of  the  motor-generator  ;  therefore 
256-171=85h.p. 


has  to  be  borrowed  from  and  paid  back  to  the  Hvwlieel  duriu"  each 
Wmd.  '  ~ 

If  the  motor-generator  be  fitted  with  a  fl^^vlloel  of  10  tons  weight 
revolvmg  at  750  revs,  per  mm.,  with  a  radius  of  gyration  of  3  ft 
then  the  kmetic  energy  if,  stored  in  the  wheel  is 

J/IV/2Gft.-lb., 
Where  G=gravity 

it/=mass  m  lbs. 

I'l  =  velocity  of  a  point  at  the  mean  radius  in  feetper  second 
If  now  a  demand  for  85  X  33,000  ft.-lbs.  has  to  be  supplied  from  the 
stored-up  energy  m  the  revolving  wheel,  the  speed  Will  tm.  to    1' 
when  the  demand  is  completed,  and  the  kinetic  energy  A',  remsvUii,,: 
in  the  wheel  wUl  be 

-l/r.,-/2'5ft.-lbs. 
The  flywheel,  therefore,  loses  K^—K^  ft.-lbs. 


Therefore 


•20       20 


where  IV  is  the  ft.-lbs.  of  energy  given  up. 
The  revolutions  per  second  equal' 

7.50/60=  12-5; 
and  with  a  mean  radius  of  3  ft.  we  get 

Fi=2  X  3  ;  314  X  12-5=236  ft.  per  second. 
•■•    1  ti.J_IV=236X  236=55,696. 


v^-r. 


20^      2x32-2 

=  —  1F=  ,  -— -—  X  83  X  33,000= 8.064. 
M         2,240x10 


Substitutmg  the  value  of  Fj,  We  have 
'        ,  55,696-72^=8,064. 

Therefore 

F2=\/55,696-8,064=v'47^32  =  214  ft.  per  .second. 
and  236—214=22  ft.  per  second,  or  a  speed  fluctuation  of  about 
10  per  cent.  |^  <% 

The  chief  advantages  of  a  regenerative  system  such  as  that^de- 
scribed  lie  m  the  e(|\ialised  load  thrown  on  the  mains,  andtheabilit  .• 
to  continue  wiiidiiiL'  fm-  several  runs  using  the  stored-up  eneiuy  in 
the  fi\'\vhecl  should  tlie  main  current  fail.  i 


NOTES  ON  THE  DESIGN  OF  ELECTROMAGNETIC  MACHINES.* 

FAKT  II. 
DESIGN  OF  A   SLOW-Sl'KED  ALTERNATING-CURRI-:NT  GENEHATOR. 

BY   KTANLEY   PARKER   SMITH.  D.SC. 

(Conlinued  from  page  12.) 

,S'»;nmflry.— In  Part  I.  of  the  article  the  author  deals  witli  some  of  the  main  principks  iiiiilnlviiig  the  design  of  alternating-current ^ 

goncrat<.r«      In  Purl  1!    those  principles  arc  applied  to  the  design  of  a  low-speed,  thrcepliiiM   alirniator,  giving  750  kw.  at  2,200  voltsi 

when  runnin-  ut  u  speed  of  250  revs,  per  min.     In  Part  III   a  thrce-pHaso  turbo.altemater  is  ,1.  sinned  to  give  2.000  kw.  at  3,000  revs. 

fjcr  min.  at  a  line  prcbHure  of  500  volts,  and  the  meithanioal  stresses  in  the  rotor  are  discussed. 

r 

(r)  Sliilor  Slots.     Willi  tlie  good  cooling  properties  of  the  For  the  slot  dimensions  wo  shall  have  then  (see  dr  |.rvving> 

two-liiycr  winding  and  the  good  fanning  action  to  bo  o-xjiected  Fig.  13)  : — •                                                                              >' 

ill  thin  iiiaciiini-,  tlio  Ht»tor  copjior  run  bo  Worked  at  a  donHitv  of  Slot-width  : 

iibout  4  ttni[MTe;i  pi;r  min.''',  m/tliat  the  oros;*  ,<(fCtion  of  oopjier  Slut  inuulation  i^l'^S  Z  „  - 'u"'"' 

n.-odod   will    1,0   about   216/4     60  inm.^     To   koop   down    tlie  Coil  tapmg    ....      Iv(M25^  0-5     "" 

...               ,■'-,,,,              ,    ',               ,  ■,  Interleaved  uisulul  ion    4X0-l<So  -    U-o         ,, 

Hiitliratlon  in  the.  tooth  the  strip  Hlioilld  bo  made  deep,  whilst  Conductor  tupinLr   3(2x0-35)   =  2-1     .'    . 

to  koop  down  oddy  oiirrontu  duo  to  the  arniutUi'o  (lu.x  the  strip  Conductors 3x0        -=18-0    . 

Hboiild  bo  Hhallow.     A  :<trip  H)  iniii.  in  di-pth  makes  a  suitable  Clearance \^_L 

oompromiso,  which  givoH  a  width  of  6  mm.      For  this  wo  can  'I'nlnj                                                        25-0 

UHo  (rithor  a  Minglo  :iirip  lOxG  mm.,  or  if  facilities  for  lionding 

hoiivy  coi»por  utrip  are  not  availablis  two  ntrip.i  iOX.'imm.,  .siot-ilrpih  : 

»i(lc  by  Hide,  can  bo  iiHod.  Slot  inmilalii.n  .  3x1-25         :i  7.".  nii       ,i, 

To  iiiHulato  tho  roils  we  can  tirst  tapo  each  c(,i|  Hoi.aratolv  Coiltaping    ......  ^'?^ft?5r,  '  .Vr 

,1,1         ,1      ,1                 III         •        A     .1                     I    .            1      1           1  liitcrleiivcd  itiHulutioii    4X0-1.^5  '-   O-.i 

and  thou  Iho  Ihroo  oolls  bolongmg  to  the  samo  slot  can  bo  taped  c.M.luetor  taping   2(2x0-35)  ^  1-4 

icgcthor  with  a  Htrip  'iHoulhoniid  or  mica  ])ap<T  intorloavod  CmiluetorH ! 2x10  20-0  .^'^^    . 

<ivor  fho  nlot  part.     TIiiih  tin-  throi-  coilH  are  inserti-d  tiigotlior  liiHulalion  ut  bottom  of  slot  I'O  >• 

in  the  Hlot  UH  one  coil,  the  end.H  being  jolt  straight  until  the  I iwuliaion  between  layers  •  1^;JJ^^  ^-  , 

coiJH  arc  in  jjosition.     .Minco  tht«  jiIoIh  aro  HiMiii-cloHod  tlio  coils  vVoo'dorabrc  wed'g,'-  '!''"i";"!^^  ii-i)  ., 

of  coiirsti  niUMt  ho  iiisortod  from  ono  sido  o(  the  niai-hino.  ,siot  lip '■'•  >• 

'The  fimtsrtide of  thin M-riin  dinlt  with ('ontinuouR-eurTcnt  MaehincH  ,.,  ,   .  _-40-0 

nnd  tlio    (imt  part  ol  llic  nriielo  npnynrr  d    in   TlIK     liLKcTHlcuN    of  '    ■" ''' , 

.June  U.i.l,  |ltlti(Vul.  L.\.\\ll.,p.  280).  I'll  lis  the  .slid  Will  bo  25  mm.  Wide  X  10  mm.  deep. 
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The  slot-opening  is  reduced  to  5  mm.  both  to  reduce  the  re- 
luctance of  the  air-gap  and  the  loss  due  to  the  main  flux 
swinging  and  pulsating. 

For  the  slot  insulation,  presspahn  interleaved  with  mica  can 
be  used.  Though  the  slack  in  the  depth  appears  ample  it  must 
be  remembered  that  the  coils  have  to  be  pushed  in  from  the 
side,  and  so  more  room  is  needed  than  when  coils  are  dropped 
in  open  slots.  The  actual  clearance  in  the  depth,  however, 
does  not  matter  very  much  so  long  as  it  is  enough,  because  the 
wedge  is  alwaj-s  made  so  that  when  driven  in  it  holds  the  coils 
tight.     For  this  purpose  wood  wedges  are  very  good. 

From  the  calculation  of  the  magnetic  circuit  it  will  be  seen 
that  the  fiu.x-densitv  in  the  teeth  is  not  too  high  with  this  slot. 

(f/)  Weight  and  Resistance  of  Stator  Winding. — From  the 
drawing  we  find  that  the  length  of  the  overhang  is  46  cm. 
Adding  this  to  the  core-length,  the  length  of  a  conductor  is 
46+32=78  cm.  There  are  2  x  117^234  conductors  per  phase, 
so  that  the  length  of  copper  per  phase  L=234  X  78=18.300  cm. 
=183  m. 


0-1  0-2  0-3  0-4  0-5   0-6  0-7    0-8  0-9  10    U    12    13    l-ia,d 


Fio.  J4. — IsaiEASE  iJi  Loss  nvr.  to  Eddy  Cdhrexts  ix  Slot  Coi-i'Ek. 
(Moan  value  of  Field's  curves.) 

The  net  weight  of  stator  r:op|jer  is  then  : — 

W-3(8-0/lA)10-='--26-7xO-6X  18,300 Xl0-''--2'.)3  kg. 

For  the  reniMunee  we  have  not  only  the  oiiniic  loss  proper, 
))ut  also  the  increase  due  to  eddy  currents.  The  latter  is 
UHuallv  calculated  hy  aid  of  Field's  curv(!s  (see  "  Proc." 
A.l.E.Jv,  vol.  21,  ]>.  761).  InsU-ad  of  finding  the  e.xtra  loss 
in  earli  layer  and  taking  i\w.  mean,  we  can  re-draw  Field's 
curves  to  represent  the  mean  increase  in  loss  with  different 
iiuinhers  of  layers  in  the  slot,  as  shown  in  Kig.  II.  These 
<:urveM  are  in  a  handy  form  for  use  in  the  Design  Ollice. 

Ajiplying  the  curves  to  the  jireHent  case  we.  Iiavc  : 


so  that  n     0 

The  depth  (/^1-Ocni.,  hence  a'/-0»7.  From  the  curve  for 
H_.2  in  Fig.  14  we  see  that  the  increase  in  loss  in  the  cojjper  in 
thtJ  slots  is  21  per  cent.     This  is  equivalent  to  an  increase  in 

32 

|.„.  in  the  whole  winding  of  -j  X 21^10  per  cent. 

in 


/?=0-oi7; 


IT  phase  is  : 

183 
-0-0173  ~.r  =0-053  ohm  at  15°C., 


The  ohmic  re.sistanci 
,7. 

'.i  60 

so  that  the  effertirr  rt-sistauce  per  phase  is  : 

i?=M  xo.o.jS =0-0.58  ohm  at  15°C., 
=0-058(l-fO-004x  55)  =0-071  ohm  at  70T. 
This  allows  for  a  teni])erature  tise  of  45°C.  above  an  engine- 
room  temperature  of  25°C. 

(e)  Resistance  Drop  and  Loss  in  Stator  Winding. — TVe  re- 
sistance drop  per  phase  at  full  load  is  0-071  x246=17-5  v(At,s 
=1-38  per  cent,  (.d  tin-  ])hase  pressure. 

The  stator  cojiper  loss  is  then  : 

3  X 17-5  X246x  10-3=13  kw. 

(/)  Reactive  Drop  in  Stator  Winding. — In  an  alternator  it  is 
not  necessary  to  know  the  inductance,  or  the  leakage  flux,  of 
the  stator  winding  with  the  same  accuracy  as  in  an  induction 
motor,  because  its  eft'ects  are  less  important  under  normal 
working  conditions.  AVe  shall,  therefore,  only  estimate  the 
leakage  flux  in  i  he  approximate  manner  described  in  section  5, 
Part  I.,  by  applying  equations  9  and  10. 

For  the  leakage  tiux  associated  with  the  slots  we  have  : 
<D,=3-55/»ia=3-55x246x6x28xl-23=0-18xl06, 

0-5 


22         6       2x6      1 

where /.=~-5+2g+^^5+5- 


5-64 


=1-23. 


For  the  leakage  flux  associated  with  the  overhang  : 
(t>^=kIquLa  =  l -8  x  246  X 1-625  X  6  X  {46+4)=0-22  x  lO^, 
where  L^  is  taken  to  include  the  ventilation  ducts. 

Thus  the  leakage  tlux  associated  with  a  magnetic  circuit  is  : 
(l),+Oo=0-4xlii'^=8  per  cent,  of  the  normal  flux  per  pole. 
(Normal  flux  per  pole  0=4-96  X  10^  see  sect.  3  (a)). 

The  true  reactance  voltage  per  phase  is  th«n  I000o/<1> 
=4-4  per  cent.  (56  volts),  and  the  fictitious  reactance  voltage 
per  phase  is  100 <I),  CD  =3-6  per  cent.  (46  volts). 

(g)  Cooling  ofStatar. — In  a  machine  of  this  kind  the  overhang 
of  tfie  stator  windint;  will  not  only  get  rid  of  its  own  heat,  but 
probably  of  a  fair  anidunt  of  heat  generated  in  the  slot  copper 
also.  Assuming,  huwcver,  that  the  overhang  only  gets  rid  of 
the  heat  generated  in  it,  the  loss  to  be  dissijjatcd  from  the 
stator  surfaces  will  !»■  the  iron  loss  plus  the  embedded  copper 
loss.  The  iron  hiss  is  21  kw.— see  sect.  3  (/)— and  the  slot 
copper  loss  is  1-21  (11-0.53x32/78)  (H-0-004x55)  246^x3= 
0  kw.,  making  tu^.  tin  r  27  kw. 

The  cooling  siirla<  rs  are  the  external  surface,  the  gap  surface 
and  t.h(!  surface  ut  th.-  ducts. 

(i.)  For  the  extrnia.1  cooling  surface  of  the  stator  we  have 
the  outside  of  thr  (<in'  and  the  two  end  plates.  From  the 
drawing,  Fig.  13,  we  rstiiuatc  this  surface  to  be 

.-r240  X 28-1-2.-7 1 2  ■  228=21,000  +  17,000=38,000  cm.- 
AUowing  0-15  watt   jur  cm.*,  the  outside  surfaces  dissipate 
0-15x38,000x10  ■'     5-7  kw.,  leaving  27-5-7=21-3  kw.  to  be 
got  rid  of  at  the  gap  and  duct  surfaces. 

'  (ii.)  For  the  cooling  effect  of  the  gap  and  duct  surfaces,  if 
we  assume  the  dillm-nce  of  temperature  lirtwceu  iron  and  air 
is  fairly  con.stant,  «.■  can  combine  the  lormuhe  given  Uv  Kai>]> 
and  Miles  Walkri  as  follows  : 

.Mean  teniiii-raniiv  dilTerence  between  iron  and  air 
loss  in  watts       ^  , 

/-,     ■    -    - 

where  t)=peri|ihi  r  il  3pee(U-=27-5  in.  per  sec. 
r,,=Alocily  ol  lir  induct»-3ni.  per  sec 
/t-,— coclliriciii     .'{.".3. 


(estimatod=0-lf), 


/■,,-=coeniiir 
/I  ^^  surface 


(I'()(ll2  (a  mean  vahie), 


A,     gap  surfair     71210  x32-21,000cnl.^ 
■     *    -  , f   duc,t»=8.-illX22i)  +  8X  117X3-3X4= 


7i;,0il  I  eni.'' 
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Inserting  these  values  v.i-  g<t 

,=-^""    =42T. 
237+273 

Thus  it  is  not  likely  that  the  temperature  rise  at  any  acces- 
sible part  will  exceed  50%'.  • 

The  coefficients  used  are  chiefly  taken  from  Miles  Walker, 
but  in  practice  a  designer  should  deduce  these  from  test  results. 

3.  The  Magxetic  Circuit. 
(a)  Fl'(j-.— The   flux   per   pole   is  found   from   the   E.M.F. 
equation  £',=A/r(DlO-«  volts, 

where  the  E.M.F.-coefficient  k  can  be  taken  as  for  a  rectangular 
flux  distribution.     Thus  for  6/r=0-7,  A;=4-37.* 
£plO«         ,  E,l(fi  E^ 


Then 


(D  = 


^-  io«. 


kfT      4-37x50x117     256 
The  flux  on  no-load  at  normal  pressure  will  then  be  : 
1270 


O. 


256 


lu»=4-96xIO''. 


(b)  Dimensions  of  the  Maqitolir  Circuit. — AVo  can  now  settle 
the  dimension?  of  the  ditlereiit  parts  of  the  magnetic  circuit. 

(i.)  Stalor  Core. —At  a  frequency  of  50  cycles  the  stator  core 
can  be  worked  at  a  density  of  8-i(»,000,Iines  per  cm.*.  If  we 
make  the  outside  diameter  of  the  stator  240  cm.  we  get  a  core- 
depth  : 

,     240- (210+2x4)     „ 
h= =11  era., 

so  that  tli«;  iron  area  will  be  : 

a.=Ai<=  1 1  X  25-2=277  cm.^, 
giving  a  flu.x-density  in  the  core 


fia  = 


On      4 -'.Mi  .   I0« 
2a„       2 


=9,000, 


which  is  quite  satisfactory. 

(li.)  Tee(h. — In  sajient-pol.-  machines  nearly  all  the  flux  goes 
tlirough  the  teeth  directly  under  the  pole-shoes. 

The  slot-pitch  at  the  periphery  y,=.iZ)/.S=660/117=5-04 
'  ni.,  hence  the  number  of  te.ih  per  pole :  t/y/,^I9/5-64=3-37. 
We  shall  round  this  off  to  .l.")  to  allow  something  for  fringing. 

Then  we  have  : 

Slut-pitch  at  maximum  tootli  section  :r  (210+2  X  n/'lVt^o-Sr)  cm. 
.,    minimum        „         „  »(2IO+2  •,  1)/117  =  5US  „ 

benec,  tooth-widtti  at  maximum  tooth  hooUoii  :    C-80-2-5  — :1-3.j  ,, 
■n<l  ■>  ..    minimum       „  „  r>ii8-2r)     3- IS  ,, 

TIhui,  maximum  svotiun  of  Irotli  :    a-.'i  ■;  26-2x  3-3.'>     'l{Ki  cm.* 
«nil     minimum  M-ctiun  uf  t<'iali  :   3-."i  •:  23-2x318     iSUem.", 

K'l  that  th«  minimum  llux-ilou-<itv  m  tli.i  luotli :   lll,„uu='  — oi 


/«,„. 


ThciM)  dcurtitii'H  arc  porniiasible 
(iii  )  Airgitp.     Since    there 


200 

=  lti,H(H) 
4<l)ll  '  1 

'  280 
17,7()(). 


no    strinf^ent    regulati'>n 


giiar.itifees  to  be  met.  it  in  oriiv    o«8ary  to  make  the  length 

o(  the  .iir  gup  MutliriiMit  to  meet  ehanical  requirements.     Wo 

shall  make  thr  gap  .'>  mm.  at  the  r.  iit  re  of  thr  shoe,  and  ehamfer 
the  tips  to  roinxl  olf  the  roriier.H  ..f  the  fi-ciirve.     The  elTeetive 
area  of  ihr  air  gap  in  (i.und  in  preoinoly  th>  same  wav  a.t  for 
ronlinuous  .  urrent  umehine.i.  whore  the  use  of  Carter's  curve 
was  fully  e.xplaineij. 
The  Hlot-o|M'ning  has  been  fixed  at  5  mm  ,  .so  that 
slot  opnning 
airgap 
wliriiif  Inini  Carter's  curve    y' 


Similarly  with  10  mm.  ventilation  ducts  we  get  : 

duct-width     d,     10 
air-gap    ~Tg~  5  ""' ' 
for  which  Carter's  coefficient    y"=0-28  ; 
so  that  the  effective  length       £,=i  — i»r(/,y"=30-9  cm. 
Hence  the  effective  area  of  the  air-gap  will  be 
fc,I,=  18-7  x30-9=578cm.». 

This  is  about  95  per  cent,  of  the  area  of  the  shoe  hi.,  and  is 
quite  a  common  figure  with  send -closed  slot.?.  whcrea.<  with 
open  slots  this  ratio  may  be  as  low  as  Sopor  cent. :  thus  shotting 
what  a  laige  saving  in  field  copper  is  obtainable  with  semi- 
closed  slots,  especially  when  the  air-gap  is  small. 

(iv.)  Poles  and  Yoke. — There  are  many  forms  of  i>ole  con- 
struction that  might  be  adopted,  and  the  choice  depends 
largely  on  standard  practice.  Space  restrictions  make  the  use 
of  a  round  pole  seldom  possible  in  alt<'rnators  not  tied  down  to 
stringent  regulation  guarantees,  if  the  materials  are  to  be  em- 
ployed to  the  best  advantage.  Consequently  some  form  of 
rectangular  or  oval  pole  is  essential,  the  particular  arrangement 
depending  mainly  on  how  the  pole  and  exciting  coil  are  to  be 
secured. 

Since  the  shoe  has  usually  to  be  laminated  mime  makers 
stamp  the  pole  and  shoe  in  one  piece,  making  the  thickness  of 
the  shoe  sufficient  to  carry  the  weight  of  the  bobbin.  Thii 
leads  to  a  laminated  rectangular  pole,  which  must  be  secured 

to  the  yoke  by  means  of  screws.     If  space  permit.s  the  head  of 

the  screw  is  inside  the  yoke,  t>theiwi.se  it  mu.ft  be  countt-rsunk 

in  the  shoe  ;    but  in  any  ca.so  it  is  usually  needful  to  have  a 

steel  piece  through  the  pole  to  .screw  into  or  pn-.^t  on  to.  a."  the 

case  may  be,  because  the  laminations  alone  are  in.suftirient  to 

witlustand   the  centrifugal  force  of  the  pole  and  coil.     For 

laminated  jwles  No.  16  S.W.t!.  uninsulafe<l  1  '  -  ■   '  ', 

but  it  must  be  remembered  that  the  in.vrti. 

greatly   reduces  the  cro.ss-.sectioii  of  the   [■ 

therebv  increasing   the  requisit*'  aiupcre-tiiroB  vrr>  t-«u»»d<-r- 

ably.  ■ 

Solid  poles  can  be  round,  oval  or  r<.  •  '  '        ' 

can  be  either  bolted  to  the  yoke  or 

voke  is  used.     (Jenerally  a  Iniooi  .t, 

often   made  strong  enough   t. 

cast-iron  yoke  is  u.sed  tlu>  poh  ^ 

pavs  to  do  this  with  .steel  yoke.s  \\liin  '.In'  . 

standard  bar.     With  ca.ston  pole.t  the  p..- 

wheel   becomes  rather  expensive,   but  proi.a...,.    i..-.    ■ 

than  the  tool  for  laminat.-d  polen. 

Th(^  argument  in  favour  of  .ea.tl-atwl  \erMi<  ,a»l  ifu  for 

the  yoke  was  discus.sed  in  the  de.Mgn  of  «h- 

machine  and  need  not  l»e  r..p.>.if-H|  hoff 

struct  ion  for  tin- 
poles  t.)gether.  th^ 

The  ends  of  tlie    (  .  ,. 

length  of  mean  turn  an  i 

exciting  coil.     With  C 

partly  <li.<inantle<l 

other  hand,  a  br.  • 

shall  u.se  i-- 
.Vfter  V;. 

the  drawiii^. 
the  polo  is 

a,  *  U'.  X  10  .  "I  HI'     lfii>  '. 


»o     ft 

•  1-16; 
h 


I  ; 


so  that  the  .(Tective  arc  />,     h     .«,     y'«I8'7cm. 

..  */'r..   '''^°.''""l*  °'  *•"  IVmuw  «'»»•  lo  fihotrirtl  Mocliincry." 
Uy  Smilti  onU  Uuulding.     "  Vtw"  I.  R  K.,  VoL  LIII ,  p.  liX 


and  the  area  of  tin-  \  < 


Tl. 

the  u. 

^^,•(ol■■  \»'  •  >ii 

the  polo  leakage 
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THE  NEED  FOR  TECHNICAL  LIBRARIES. 

We  have  f  requentlv  urged  the  iaiportaiice  of  the  technical 
library,  and  therefore  it  is  with  much  satisfaction  that  we 
read  last  week  the  account  of  Dr.  Addison's  address  to  the 
Library  Association.  Although  the  value  of  the  technical 
librarv  has  been  realised  to  a  limited  extent  for  many  years, 
the  importance  of  such  institutions  has  not  been  fully 
recognised  bv  those  engaged  in  industry.  Here  and  there 
such  libraries  exist  of  more  than  usual  value,  notably  in 
London,  in  certain  public  institutions,  or  as  the  property 
of  learned  societies,  and  also  in  some  of  our  larger  provincial 
towns.  But  this  is  not  enough.  Under  present  conditions, 
to  the  mass  of  those  who  are  engaged  in  oua;  industries  a  first- 
class  technical  library  is  not  easily  available.  In  our 
opinion,  everv  town  which  is  sufficiently  large  to  be  iden- 
tified seriouslv  with  a  particular  industry  should  possess  a 
library  dealing  adequately  with  the  literature  of  that 
industry. 

Dr.  Addi.son  was  right  in  remarking  that  during  the  war 
this  countrv  has  been  handicapped  to  a  trag'cal  degree  by 
the  absence  of  scientific  and  industrial  information  of  a 
serviceable  kind.  It  is  the  function'of  the  technical  library 
to  render  information  of  this  kind  conveniently  accessible. 

Doubtless  there  are  those  among  us  who  still  set  little 
value  upon  published  information.  While  it  is  quite  true 
that  such  information  must  necessarily  lag  behind  the  best 
practice,  it  is-equallv  true  that  the  publication  of  informa- 
tion of  this  kind  is  of  the  greatest  possible  value.  A  maker 
of,  sa  V,  a  standard  line  of  motors  may  consider  that  current 
literature  can  teach  him  very  little.  This  may  be  so  up  to  a 
point,  but  it  is  not  true  if  advances  arc  being  made  in  his 
particular  line  of  bu.siness  bv  others  as  well  us  by  him  elf. 
It  is  also  true  that  anv  firm  which  is  advancing  rapidly  will 
be  in  advance  of  published  information  in  their  branch  of 
work.  For  example,  those  who  were  engaged  in  working 
the  Hirkeland-Eydc  process  for  the  fixation  of  nitrogen 
some  10  yeai-s  ago  were  then  very  much  in  advance  of  pub- 
lished information  on  this  subject,  it  doi-s  not  follow, 
however,  that  others  wishing  to  branch  out  into  this  line 
of  activitv  found  such  information  useless.  Our  text  books, 
and  more  particularly  original  communications  of  one  kind 
and  another,  necessariiv  lav  the  foundations  of  cviMy  new 
advance. 

There  is,  of  course,  the  cjue.stion  of  meeting  the  cost  of 
iiiaiiitairiing  technical  libraries.  We  think  the  time  has 
come  when  this  co.st  should  be  met  bv  the  local  rates. 
Everv  town  benefits  b\-  the  prosperity  of  tin-  industry  with 
which  it  is  connected,  and,  therefore,  it  should  sui)])ort  any 
steps  leading  tfi  increased  ellieiency  of  such  industry.  .\l 
the  present  time,  authors  are  compelled  to  give  copies  of 
their  books  to  certain  j)rivilegwl  libraries,  and  this  course 
mi((ht,  possibiv,  be  adopted  to  a  greater  extent.  We  hope, 
however,  that  teclmical  libraries  will  be  so  numerous  in  the 
future  tluil  this  method  of  olttaining  bonks  would  prove 
Hoinethiiig  of  a  liardsliip  upon  authors  and  publishers  alike. 
Home  r)f  the  cost  would  no  douitt  be  met  bv  coiit  ributions 
from  the  iniiu.'-trics  c<(nceiniMl  ;  but  we  do  not  hi'lji'vc  in 
adopting  n  basis  of  charity,  and  we  feel  that  the  iqiKci'p 
Bliould  be  one  for  municipal  fiuidH. 

The  technical  library  is  es»entiallv  a  "  reconstruct  ion  ' 
matter,  beinif  connected  with  the  welfare  of  our  indiistrien. 


and  we  are  therefore  glad  that  it  is  engaging  the  ijtteution 
of  Dr.  Addison,  the  recently  appointed  Minister  of  Recon- 
struction. Among  the  few  economies  that  have  been  made 
during  the  war  has  been  the  curtailment  of  hours  during 
which  museums  ;iiid  libraries  are  open  to  the  public,  and 
the  total  closing  oi  some  of  our  institutions.  The  result  has 
been  the  saving  of  a  paltrv  smn  compared  vdth  our  present 
expenditure,  and  it.  .seems  to  us  that  this  aa'vVna  has  been 
much  outweighed  by  the  loss  of  these  facilities.  Tho  Patent 
Office  Library  in  London  is  a  case  in  point.  Before  th«^war 
th's  Ubrary  was  open  until  10  o'clock  at  night,  but  now  it4^ 
closed  at  five  o'clock.  Apart  from  the  crank  inventors  who~^^ 
frequent  this  hbrary.  there  are  any  number  of  technical  men 
who  cannot  conveniently  consult  the  library  between  the 
hours  of  10  a.m.  and  5  p.m.,  but  who  would  wilhngly  do  so 
at  a  later  hour.  Tliis  is  particularly  the  case  at  the  present 
time,  when  work  is  carried  on  under  difficult  conditions,  and 
we  do  not  doubt  that  this  curtaihiient  of  hours  has  been 
severely  felt  by  many  to  whom  such  a  library  is  of  great 
importance.  All  of  wliich  shows  that  the  utility  of  such  an 
institution  is  not  realised  by  the  "  powers  that  be."  After 
the  war  we  trust  that  the  recognition  of  the  value  of  the 
technical  library  will  lie  widespread,  and  that  no  industrial 
centre  will  be  without  such  an  institution  adequate  to  its 
needs. 


REVIEW. 


Primary  Batteries :  Their  Theory,  Construction  and  Use.    By 

W.    R.    Cooper,    M.A.,   B.Se.      (London:    Beiui  Brothers,  Ltd.) 
Pp.  s. -1-457.     12s.  Cd.  net.     "The  Electrician  "  Series. 

This  book,  oiigiiKilly  |)ublished  in  1901,  has  now  been  brought 
u])  to  date  in  a  iic>v  edition,  and  much  enlarged  with  the 
addition  of  sonic  new  chapters  wliich  niateiially  enhance 
the  value  of  the  woik. 

The  first  five  cli;i|)tcis  ave  devoted  iiuiinly  to  the  purely 
thcoi-etical  side  of  tin:  subject.  The  theory  is  discussed  very 
clearly,  and  copious  jcleiencesave  given  to  all  the  experimental 
woi-k  dealing  witii  tin:  matter,  which  has  been  pul)lislied  from 
time  to  tune.  Aiiavi  tioni  the  electron  theory,  there  has,  of 
course,  been  verv  little  published  work  of  this  nature  since  the 
issue  of  the  first  i-ditiun.  This  section  of  the  book  shouUl, 
howevei-,  appeal  not  only  to  the  makefs  ov  usere  of  I'vimaiy 
Batteries,  but  to  those  who  ave  intevested  in  the  larger  (piestion 
of  electrolytic  corrosion.  -       i  „ 

Chapters  8  ami  '.»  contain  a  full  description  of  tiie  Wet  Cells     ■ 
and  their  eloctroh  tes.     Numerous  cui-ves  are  given  showmg 
the  behaviour  of  the  .litl'erent  tyi)es  of  cells  and  illust  atiug 
their  special  cliavael eristics. 

A  most  inte)-.-sine4  ud.lition  to  this  |io,tion  of  the  book  y 

is  a  reSHine  of  the  \vo,k  of  .1.  G.  Lmas  and  M.  Solomon,  on  the  /^ 

ellect  of  the  phvsicil  .piality  of  tin-  .Manganese  Pd'oxide  used 
in  the  porous  pot  of  bedanche  cells.  Mo.st,  if  not  all,  of  the 
original  curves  in  I, mas'  pajier  are  given  illustrating  the 
enormous  increase  in  the  capacity  of  tlie  porous  pot  when 
the  manganese  i).ioM,le  is  gvonnd"  very  tin,',  instead  of,  as  m 
the  older  tyi)es  ,,l  pot,  bein.u  left  in  a  g.aiuilar  condition. 
Solomon's  work  diseussesal.so  tin'  size  and  .shapi-  ol  the  grains, 
niainlv  from  tli.'  p.iint  of  view  of  the  manufactiner,  and  he 
e.xi.iessos  a  pi-efeien,-..  for  grains  of  the  size  of  nee.  hut  this 

opinion  has  been  lilied  towards  a  .smaller  size  as  the  result 

of  further  advan. ,  The  liner  grains  give  a  very  imich 
hi.dier  capacity  wh.  n  ,i  pot  i.s  caivfully  made.  and.  while  ther^ 
is  "still  some  doiil.l  .is  to  the  best  size  of  grain  -which  can  f)e 
used  undiJMConini.  leial  manufacturing  conditions,  the  mi- 
pn.VeineiitTalreu.lv  nlad(^  due  to  the  iliv.'sti-ation  ol  the  size 
of  tin-  granulcH  rep.,    ent  a  verv  imi)ortant  advance. 

Mention  is  also  ,n;u|e  of  the  a.lvantane  of  the  sa.k  orin 
of  element  with  tinelv  eioimd  peroxide  ramined  in  very  tight 
an.l   of  the  nicunv  zinc  amalgam,  generally  known  as  the 
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WATER-LEVEL  APPARATUS 

shows    in    your    office    or    engine    house    the 
water     level    in    distant     tanks    or    reservoir. 


It  consists    of   two    parts — tKe   Transmittint 
Apparatus    and    a    dial    Indicator,    or  Re- 
corder with  chart,  which  areconnected  to- 
gether electrically  by  a  single  wire. 
The  battery  power  required  by  the  In 
struments  is  very    small:    6  "Silver- 
town"  Leclanche  Cells  would  suf- 
fice to  work  an  Indicator  several 
miles  away. 

The  Transmitterismadeof  non- 
corrosive    metals,  and    solidly 
constructed.  The  Indicator  is 
provided    with    a    silvered 
dial    and    enclosed    in    a 
metal  case. 

Further  particulars  and 
prices  on  application. 


The  India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  Ltd.§ 


Head  Office 
(  .innon  Street,    London,  IL.C.  4. 


(The  Silverlown  Company 


Silvcftown.  London,   F_  Ih 


AUTOMATIC      CONTROLLERS. 


'  nwiiiiiiiiiFia'ciiiiniiror'^ 

•  EMPIRE" 

eOHTROLLERt        ARE 

^^^^^^^^^^^V  jj  1 

MANUFACTURED    FOR 

i^^^^^^Bil 

■         '    ^^M        1_  ^^^^^^^^11 

00.     IM     A.C. 

mlV  A  4'J 

^^^m^^^HI 

lUPnill  FOR 

HMY  ^lM.  '^ 

■■rHBI^^^HI 

CRANII. 

1   ^j^f.'>F*im 

COMPRtttORI, 

rumrt.  PRtiin. 

Y'                                W^^I^^^^^^^H 

ROLLINa  MILU, 

^^^^^H 

Ac  .  Ac. 

^^^ 

i 

TH(  CO«TACT«R 
ILIUITRATIO  I* 
roR  >  FHAll 

lUPflllk.  A«0 

ririlD  WITM  owl 
t^lClAl.      »IAR  ■ 
RIMITIMA      tOiie 
CCRTACTIi. 


I^LECTRIC      \^i( 


ILECTRIC      l^^ONTROL      JJ  IMITED 

EMf'iNi     Works.    Glasgow 


•  RAMMII      10»00R     limmmt  »mn*.  ■»— « 
•  AMMIITia     V.ttmm'-' 
■  IWCAint     lA  •''^  •••»- 
fiaaivcuk*     1    •••  *>■•" 
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TELEPHONE    RECEIVERS 

FOR  ALL  PURPOSES  WHERE  m  / 

IMPROVED  ARTICULATION  AND  SENSITIVENESS  ARE  REQUIRED. 

THOUSANDS     IN     USE. 

These  Receivers  are  designed  on  an  entirely  new  principle  and  are 
fitted  with  a  simple  adjustmentto  enable  the  best  results  to  be  obtained 
under  all   conditions.     Wound  to    any   resistance   up   to  S,ooo  ohms. 


SOLE  MANUFACTURERS: 


S.  G.  BROWN,  LTD., 


Willesden  Lane, 
N.     ACTON, 
LONDON,    W. 


October  12,  1917. 


Teksraphic  Addi'ess ■'   "Reactance,  Vic,  London. " 
Cedes  ■■  Western  Union  and  Private. 


lephone:  Victoria  2538. 


1 


BROWN,  BOVERI  &  CO.,  LIMITED, 

ENGINEERS. 

(Temporary)  Head  Office  for  the   United  Kingdom  a'**'  *^®  Colonies: 

9.  OLD  OUEEN  STREET.  WESTMIh5TER.  LONDON.  S.W.  1. 


SIMPLEX 

Wires  and  Cables 


FOR  ELECTRIC  DISTRIBUTION  OF  ANY  SORT 


RUIiBER,  PAPER  OR  CAMBRIC  INSUKATION 


Stilisftirinrv   scirirr   and   <ntUk   (U'liriilc.s 

Simplex  Wire  &Cabie@ 


MA-.tl  A(.  IL'HI   Ht. 

JOI  DEVONSHinU  ST     BOSTON 

CHICAIIO  >AN  rKANCISCO 

U.  ■.  A. 


r 
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•  Non-Incrusting  Zincs,"  which  are  a  distinct  improvement 
as  regards  efficiency  on  the  old  type  of  zinc  rod,  amalgamated 
only  "on  the  surface.  The  great  improvement  in  the  quality 
of  the  ordinaiy  Ledanche  cell  as  manufactured  in  this  country 
is  not,  ])erhaps,  fully  appreciated,  and  the  author  is  to  be 
con"ratulati>(l  on  having  brought  together  all  the  information 
in  a  verv  clear  form. 

Dry  Cells,  tlK-ir  manufacture  and  testing,  are  described  in 
Chapter  10.'  This  section  includes  the  form  of  Leclanche  cell, 
in  which  all  tli.-  constituent  parts  are  fixed  in  the  box  together 
with  (lie  exciting  salts  in  the  correct  proportion,  requiring 
oniy  till-  iwldition  of  water  to  complete  the  cell.  Several 
new  types  of  dry  cell  are  described  of  both  British  and  Ame- 
rican manufacture.  One  omission,  however,  is  the  cell  made 
by  Jlessrs.  Delafon,  of  Paris,  which  has  been  largely  used  in 
this  country.  i 

Chapter  7  and  the  latter  half  of  chapter  10  deal  with  methods 
of  testing  both  wet  and  dry  <i-\\s.  ^living  a  descrij)tion  of  the 
apparatus  used  and  the  data  which  is  required.  The  vexed 
question  of  the  most  suitable  test  for  the  comparison  of  dry 
cells  is  dealt  with  at  length.  And  reanits  obtained  by  other 
investigators,  and  in  particular  a  stKHdai-d  method  recom- 
mended by  the  American  Electro-cliemioftl  Society  are  given. 

While  pointing  out  the  difTereni  es  ^t  can  be  obtained 
with  the  various  methods  of  test,  tlw  author  leans  to  the 
continuous  ti'si  on  a  fixed  resistance  agfteing  the  simplest  to 
carry  out.  This,  from  a  testing  point  (^view,  is  undoubtedly 
the  most  .satisfactory  form  of  test,  blit,  unfortunately,  the 

'ijiparison  of  two  difTeii-nt  makes  of  diy  cells  by  this  method 


is  likely  to  give  results  verj-  different  from  those  obtained  if 
the  cells  were  working  under  normal  conditions.  The  con- 
tinuous test  will,  no  doubt,  provide  a  reasonable  basis  of 
comparison  between  cells  of  the  same  type  made  from  time 
to  time  under  exactly  the  same  conditions  of  manufacruif. 
but  its  use  probably  ends  there.  For  a  comjiarison  betwwn 
two  makes  of  cell,  the  only  satisfactorj-  test  is  one  in  which 
the  test  conditions  appro.xiraate  nearly  to  the  actual  working 
conditions. 

As  an  example  of  the  continuous  methotl  of  test,  we  miyht 
take  the  comparison  of  wet  and  dry  cells  given  on  page  2^6. 
In  this  case  the  dry  cells  appear  to  be  superior  to  v.  •      " 
a  lesult  which  would  probably  have  been  somewhat 
if  a  method  of  test  more  nearly  in  accord  with  workin. 
tions  had  been  used. 

The  chapter  on  Standard  Cells  is  much  enlarged,  an^l 
includes,  in  addition  to  full  information  legarding  the  Clark 
cell,  an  account  of  all  the  work  carried  out  duriuL'  r.ient 
years  at  the  Ameiican  Bureau  of  Standanls  and  the  Nalional 
Physical  Laboratory  on  the  Weston  (Cadmium)  cell.  The 
book,  in  this  respect,  pro\  ides  complete  instructions  for  making 
up  Stantlard  Cells  with  full  particulars  -as  to  temperaturv 
coefficient,  &c. 

The  volume  concludes  with  a  desiTiption  of  the  Selenium 
cell  and  the  Carbon  Consuming  cells. 

Mr.  Cooper  has  dealt  with  the  question  of  Primari'  Batti-ries. 
both  from  the  theoretical  and  practical  sides,  in  a  compre- 
hensive manner,  and  the  arrangement  of  illustration.'s.  n-fei- 
ences  and  bibliographies  is  admirable.  S    W.  Mkij«om. 


RESULTS  OF  INTERLINKING  SALEM,  MALDEN  AND  REVERE  (U.S.A.). 


A  Hirikinx  exiiinple  of  the  beiictils  In  l)e  derived  from  coordinating 
(lenenitiiik;  fucihtieM  i»  iifTorded  hy  i  (.'rnui)  of  New  Hnjihuul  companies 
which  Imvi-  heen  recently  inlci  roimi-ited.  This  group  roiuprises 
the  Sidem  KIwtric  Lightin;-  (n.  the  .MaldeD  Electric  Co.  and  the 
iSiiliiirhan  (ta«  fc  KU-utric  Co.  of  INvcre,  which  are  among  the  most 
ini|Hirtant  miburban  central  sl;itions  in  the  Boston  district.  These 
c'limpniiieti  am  under  the  niana^rcmcnt  of  Charke  H.  Tc-nney  &  Co., 
of  MoHton.  The  traiiHmis.sinn  tic  hue  Wtt  constructed  by  the 
I!  iMt<Tn  .MnjtMwhnsctts  Kleilrn  Co.,  an  oiguisation  alliliated  with 
the  Ti'nncy    interests. 

lnvesti);aliciM  of  the  best  iiic.ni-^  of  |>n>vidil|g additional  e(|uipnu-nt 
to  iiiiTt  Ihi'  v;ni«ing  dcniaii(l..<  U|hiii  Ilica0  ioompunies  showed  the 
rnKini-ers  of  the  Teimey  or^'anisation  thati^  situation  was  pecu- 
liarly well  suited  to  the  construction  of  a  fMline.  It  was  deeideil 
to  develop  the  .Salem  plant  as  lli.-  main  snurMof  HUpply.  this  station 
haviuK  practiially  unlimilcd  dcvclo|iment  pOMibililies,  with  ample 
fmiblies  for  coal  sloracc.  Tlic  plan  contemplnlcd  the  .sale  of 
el.'ctricily  to  the  Knsterii  M.i-^.-ac  hiisetU  Eteetrii'  Co.,  wliicli  in 
turn  markelN  tliin  energy  to  iln'  Maiden  fOd  Hevere  eoinpanics. 
enabliim  Ibe  bitter  to  punlia^c  cmiKV  at  «  price  represenluiK  a 
saxiiiM  over  tbiir  prraent  pnidiicli.!.  coiit,  Aid  perniiltiuK  them  to 
take  on  inereiutctl  buninriw  witlioiil  making  tiulher  capital  invest- 
mnil  in  their  pinnti.  .Such  an  in wxlineol  would  otlierwise  have 
become  ne«VK»inry  nl  n  ver>  eurlv  'late  if  the  tin  line  had  not  be«ii 
installed.  ^ 

The  •Mlnblishmrnl  of  Ibe  tie  liii>  ci,  .bint  either  Ibe  Maiden  or  the 
Rnver.'  ■  ompany  l<i  operate  n*  pn-cnl  plant  at  an  ecoiumncal  pouit 
ttt  (crt  nil  limes  diiniiK  ibe  year,  ao.l  to  nil  Mierjiy  to  the  Salcill 
eiimpi.ny  if  Ibe  load  itindilioim  wnir  oit.  The  lilu-  wan  pliut'd  »> 
•ervicc  May  1.  |!i|7.  ,„„|  the  ri<«lills  ,.f  iU  ivrviee  have  come  very 
elodo  lo  Ibe  esliimileil  llunrrs  ii|h.ii  ulurb  iU  nillNtniclion  was  baned. 

''"•'••rKr id  ,  .Men  «ere  laid  fii.in  the  Maiden  plant  t4)  n  leiminal 

bouiM.   in    .\leli,,»c.       j-M.,,,    Ibeiice    ll,.'   line  U  mined   on    Ai.bbold 

llrndyAfra |o«er^  o\er  ii  10  ft.    1  '  m  )  riKbl  of  «  ,i\  i..  ..    ...linal 

boiiw  in  .Salem,  tlie  la»l  partofllH    r  oi  from  Ibe  1,. 1 1,  i    |  ..llio 

^deiii    unnrraliiiK    Ntaliim    bejni;    I>  r«rtiund.      1»..  M<nli 

iir.iiil.iirrenrrieil  fnnii  Maiden  t..  >  ,|.  m      Tfieovcil i 

nr..  No.  2  i»  (dipper.  »,.v,,|,  „|raiid  ■  .M.  ..  ■>  .-.  I«in.  (7  '.>«,:.. 

Marlii,   sirniided  nl.-el  cable  I«-,i,k-  m cI  for  the  Kr.. I   «hc.       i  ih- 

leiiKlli  ol  Ibe  lower  line  is  It  ,M  mil.  .    I..  .I.-,  jcni.).      I'l the  Mi>Men 

■lalioh  Im  Ibe  .MelroM<  terminal  boicc  I.I.INN)  ft.  il.l.loo  m  |  .d  Ibn-e. 
iidiiilor.    leiul  roveml  eiiblo    i>    iiiH|alle<l.   thp   Wail    sbenib    beill« 

>     ('12  mm.)    thick    nnd    vainmbcil  eoinbrie    iinmlaiion    ti  :i2  in. 

•.\l-lt»e|  of  a„  ,rli.  le  in  1 1..'  ••  Rlpetrteal  U...1.I 


(7-2  mm.)    thick.      In    Salem    17.0(K>ft.    (.i.ISI  m 
iu.stallecl,   and   between   .Maiden   and   Revere    '• 
of  cable  are  in  service,  this  entin-  line  lM>iu)j  iii. 
menting  a  tie  line  betvscen  .Maiden  nnd  l<e\  i 
service  for  several  vear*. 
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Cost  of  consti-uction  and  cost  of  fuel  have  both  risen  since  the 
erection  of  the  line  was  begun,  but  the  economic  justification  of  the 
line  appears  from  the  data  published.  On  Dec.  23,  1915,  the  peak 
loads  on  these  stations  were  5,200  kw.  at  Salem,  3,430  kw.  at  Jlalden, 
and  1.080  kw.  at  Revere.  Since  the  generating  capacity  available 
■wasl7,000  kw.  at  Salem,  3,400  kw.  at  Maiden  and  1,-tOO  kw.  at 
Revere,  the  Salem  plant  was  operating  at  less  than  one-third  of  its 
rating,  the  Maiden  station  was  sUghtly  overloaded  and  the  Revere 
plant  was  about  three-quarters  loaded.  The  peak  load  on  the  last- 
mentioned  station,  however,  came  at  8  p.m.,  whereas  the  peaks  on 
the  two  other  stations  occurred  at  5  p.m.  The  Salem  plant  had 
the  poorest  load  factor  of  the  three,  although  it  is  the  most  modern 
station.  Typical  summer  load  conditions  also  show  the  Salem 
plant  at  a  disadvantage  with  respect  to  Maiden,  but  the  Revere 
station  had  the  poorest  load  factor  of  the  three. 

The  tj-pical  summer  conditions  for  1916  are  shown  in  Fig.  1. 
It  will  be  seen  that  the  use  of  a  tie  line  permits  handlmg  the  1916 
winter  load  on  the  Salem  station  alone  if  need  be,  whereas  if  the 
Maiden  plant  had  been  forced  to  depend  upon  itself  its  rating  woidd 
not  have  been  sufficient  to  meet  the  demand  upon  it  by  about 
1,495  kw.  Revere  m  1916  came  close  to  its  rating,  with  httle  or 
no  reserve.  A  chart  of  the  kilowatt-hours  produced  each  month 
in  1915  by  the  three  stations,  and  including  a  totaUsing  curve 
assuming  all  the  output  handled  by  the  Salem  plant,  is  shown 
in  Fig.  2. 

The  following  data  and  analysis  give  the  basis  for  establishing 
a  selling  price  for  the  energy  supplied  to  and  sold  by  the  trans- 
mission company,  and  show  the  saving  realised  by  each  company 
by  inter-connection : — 

Prodndinn  Cost*  of  Salem  Compani/,    1916  Basis. 

PerKw.-hr. 

Fuel  80.005000 

Fuel  handling 0.000095 

Water  .: 0.000240 

Lubricants  O.OOOIOO 

Total    80.005435 

Plus  10  percent,  profit  0.000543 

Total  80.005978 

Thi.s  estaVjlishcs  a  selling  price  to  the  transmission  company  of 
SO(KtG.  Annual  output  of  Maiden  company  at  switchboard 
(8alcable)=  10,(XKJ,000  kw.-hr.  Assuming  a  line  and  transfer  loss 
of  8  per  cent.,  the  transmission  company  is  obliged  to  purchase 
for  the  Maiden  company  10,800,000  kw.-hr. 

The  Revere  company's  output  at  its  switchboard  is  3,,50O,000 
kw.lir.  yearly.  AsHuming  a  line  and  transformer  loss  of  10  per 
cent.,  the  transmission  company  must  buy  for  the  Revere  comiiany 
:{,8r,0,<XW  kw.-hr. 

Kw.-br. 
Total  energy  purchased  by  transmission  ci>mj)any  .  M.lijO.dOii 
Tntal  energy  Bold  by  transmission  company 13,500.0(11) 

By  purcha«ing  all  the  above  energy  from  the  Salem  comjjany  at 
SO'(KMi  per  kw.-hr..  It  would  pay  the  Salem  company  .567,900  and 
the  latter  would  make  a  profit  on  this  of  $0000565  per  kw.hr., 
or  .SH,277-25. 

Midden  JCkclric  Co.  C'oala,   1915  Hash. 

'  I'cr   Kw.-jir. 

Totol  pr'Mliictioii  rout  of  oncrey  at  Maiden    SU.OlO.jO 

KHtiniated  t  c">»t  of  purchaHcd  energy 0.00985 

Having  per  kilowatt  hour   80.000(15 

Or  ?7.2(M)  |x-r  yi-nj-. 

The  cMtimated  t  cont  of  purchoHcd  energy  indmlcd  the  following 
ileinx  of  Htiition  operation  at  Maiden  :— 

Stotion  "ii(M'rinl<'iulc'nco  and  rare     .si'.ooii 

Thrif!  nwlti-hlmard  men 3, 120 

Two  extra  men 1,560 

Ku<l , 500 

l<i|(ht  and  niiNeelliinmjUH  exp<^niivH  500 

Kopnim 1,500 

Total 80, 1  HO 

L'nil  coal  per  kw.hr.  on    production  uf  lU.HOO.OOO 

k*.  hr gO.O(KIK5 

CoHt  of  puri'huiM'd  energy  O.(K)((00 

Total.  n«  above ; «0.(H)08fi 

•  V\\<'\  .  liiiri/'-n  wi>r<'  iiol  innliiclnd  in  I'HtaMinhiiiK  111"  l>illiii(<  price  of 
'  111  rt".  ill  w  liil'il  al  Hnl'  Ml  l«'iauiM'  it  wiih  iiniie<<'H«Bry  lo  niiiln'  iiiiy 
aililiiioiiiil  iiinntmenl  in  ;;<'iii'rntinK  B|>piirntuii  or  to  iiirn'Um-  llie  pay- 
roll In  order  to  anpply  Hi''  <H'  line. 

t  The  mtimnted  in.t.  i.l  purrhaw-d  energy  i»  the  amount  paid  the 
It  iti"iiTi--<Min  ri>rnpiiii\  i'      ■  •:■■!••  o(  running  <li"("'"' -inii..ii 


At  the  time  of  the  iinestigation  the  Maiden  company  had  signed 
a  contract  for  nearly  1.000  kw.  additional  load,  Which  necessitated 
either  obtaining  cm  luy  from  some  source  or  adding  considerable 
capital  account  to  ils  present  plant.  The  latter  course  appeared 
very  undesirable  (m  account  of  the  poor  location  of  the  plant  with 
respect  tp  fuel  supply  and  condensing  water. 

SubiirlHiii  Oas  d-  Electric  Co.  (Revtre)  Costs. 

Per  Kw.-hr. 
Total  cost  of  energy  at  Revere  station,  1915  basig  ...$0.01460 

Estimated  co.<t  of  purchased  energy    .^  0.01383 

Cost  of  purchased  energy  ~^*  01 1.50 

Saving  per  kilowatt-hour  S0.00(J^'7 

Or  an  adnual  saving  of  82,695. 
The  above  estimated  *  cost  of  purchased  energy  is  made  up  on  the 
basis  of  figures  used  for  the  Maiden  Electric  Co.,  with  a  deduction 
of  8250  for  fuel  iiscd  in  heating  and  of  §750  for  repairs,  making'a 
total  of  S8,170,  wliieh  represents  a  part  of  the  production  cost  at 
Revere  when  encr.ay  is  purchased. 

Per  kw.-hr. 
For  a  production  of  3.-500,000  kw.-hr.,    at   88,180, 

the  unit  cost  conies  to    .80-00233 

Total \...., 80-01383 

The  load  conditions  at  the  Revere  station  were  approximately 
1,900  kw.,  and  its  normal  rating  1,440  kw. 
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FlQ.  2. — EnKHiIV  OrreUTOFTHE  iNTBRCONNbX'TEU  STATIONS 

lou  Year  of  1915. 


Prior  to  the  const 
.Maiden  and  Salem  en- 
by  the  ReVere  ('oni| 
during  the  suminc  i  i 
conditioni),  the  load  i 
made  it  imiKJssiMi- 
Company  in  this  m 
Hiimmer  hoH  Hurplns 
relievo  both  the  lli-s 
eliminating  the  in-dl 
pljiiit  no  less  than  al 
iiail  to  be  cohhImk  Ic'i 
an  (ijuivnlont  koih'  r  . 

The  total  eOKl  III  ih 
iirti(-le)w-a8  82r)3.V.i|. 
\ .  ' 
Hii'Diiie  .- 

.Maiden  Upiiipai. 
Ilevero  flompaii'. 


Total  . 


♦  Till'  eHtiniitt'il 
iiMHniiHHion  einnpM 

I    |„..,l.«.    hoM.l    III 


ruction  of  the  transmission  tie  line  between 
■iL'v  wiui  purcha.sed  from  the  Maiden Coinjiimy 
i.uLV  to  take  care  of  the  overload  conditions 
iiniuhs;  but.  as  stated '.i.ndcr  the  Maiden 
t   the  Maiden  Cumpany  would   shortly  have 

for  it  to  continue  to  a,ssist  the  I'evero 
av.  As  the  Salem  Coinj)any  during  tin- 
lapacity,  it  is  in  an  excellent  position  to 
(  ic  and  Maiden  plants  at  the  same  time, 
if  a  large  additional  investment  at  the  Uevero 
Middeu.  At  Hcvn-c  an  a<iuedurl  wnnld  have 
1  had  ojiergy  not  been  piin-liascl  Imni  Salem 
if  large  capacity. 
(•  line  (of  which  details  are  giviii  in  the  original 

Tho  income  is  given  in  the  adjoining  table  :- 
l„ni,„i-\  from   TicU'i''-  Sr.rrii.s.. 

lo.o(H).oooUw.-hr.  at  80.009 Stto.OOo 

l.-iOO.OOO  kw.hr.  at  $0.01 15 40.2v.O 

$130,250 

1    of   purclmnt'd   energy   is   tho  amount  paid  the 
|.liiM  cxpenBd  of  running  diHlributing  station. 
iKniL'  liaiiHniiH.tio.i  line   investment  at  8250,000. 


October  12,  1917. 


THE  ELECTRICIAN. 


51 


Operating  Expenses  : 

Enerev    purchased    by  transmission   company 

from    Salem,    14.650.000    kw.-hr.    at  $0,006  $87,900 

I>abour    f^ 

Repairs    l'^' 

Taxes.  25  per  cent    .>n  $200,000    -^OOO 

Insurance— fire,  employees,  public , ''S, 

Dapreciation  -n   S200.000  at  5  per  cent 10,00IJ 

Intcrci'  I"  ^''iii  noil  at  ti  per  cent lo,0<Xt 

127,900 

>'•  t    noMi'- "t  tran^mi-ision  company     $2,350 

From  the  foregoing  analysis  it  appears  that  the  profit  to  the  Salem 


Company  on  the  sale  of  energy  to  the  tie  lin-  c  -n 

Massachusetts  Eleetric  Co.)  is  $2,350  per  year: 
trie    Lighting   Co     makes    88.277 ;    the    Maiden    ■  ,-* 

S7,200,  and  the  Revere  Company  saves  $2,695  over  iw  i-o»l6  on  th<> 
basis  of  the  e.xpen.<es  analy.<ed.  At  least  $20  522  per  year  is  tbeiv- 
fore  made  by  the  tie  line  taking  it«  entire  eo«t  into  account.  At 
present  the  Maiden  station  is  being  operaU-d  at  a  lixed  load  of 
750  kw.  from  Monday  morning  to  11  p  tn.  '^-it'irdiy'.  The  Revrrp 
station  is  being  run    daily    except    -       '  ,t 

.'JoOkw.     The  .Salem  station   i?   run 

1917,    peak   was   8,2(Xi  k-w.     The  oi:::  .  .l.* 

2,.'K)0,000  k\v.-hr.,  the  load  factor  bein^  ii  J  pn  ituu  -iiJ  lU<;  fuel 
consumption  1-9  lb.  per  kilowatt  hour. 


INDUSTRIAL  RECONSTRUCTION. 


We  have  received  from  Messrs.  B«nn  Brotliers  (Ltd.)  tin- 
following  manifesto,  which  has  been  signed  by  many  promi- 
nent peopk'.  Certain  ncnt-ral  consideiations  and  .suogestioii.s 
are  first  put  forward,  and  these  ure  followed  1>\  the  outline  of  a 
s  fhenie  for  further  study.  We  comment  on  this,-  pniposals  in 
■ur  Kditorial  Notea. 

General  Consiukratiok.s. 

To  meet  the  urgent  needs  of  the  timMa  it  will  be  ne<eKsary  to 
mereanc  considerably  our  efforts  to  develop  onr  industries  on  the 
Fiillowing  lin"s  :- 

1.  The  Miobilisution  of  each  industry  for  common  action. 

2.  A  greater  degree  of  coojjeration  betVCi^  manufacturers. 

3.  Co  operation  betweeJi  labour  and  oaB^tl  and  the  ovoidanee  of 
industrial  strife.  r^ 

4.  A  more  complete  association  bctweealoientitic  institution^!  and 
traders. 

5.  F>lui'ation  )>ett«r  adapte<l  to  our  coidhwcia]  needs. 

0.  Kaili  iiidii  I  ry  to  lie  i)tU(lie<i  as  a  w'iolli,KaA  fr«>d  from  unneces- 
sary' internal  ciiiii|>etition. 

7.    Kviry  trade  to  present  a  uniteil  froat  to  foreign  competition. 

K.   (  Mitput  rcgar<le<l  a.s  a  duty  liy  both  onitai  and  labour. 

!l.  Kiii-ourogement  by  the  ( iii\  iTiiincnt  01  the  activities  of  traders, 
with  a  minimum  of  interference 

The  necejwity  fcir  greatly  in  nsising  tin  national  output  is  so 
imperative  that  the  m  itter  cann  it  lie  left  tO  ohance,  and  the  res|Miii- 

I'lliiy  cannot  remain  with  individuals.     It  thus  lie<omes  necessary 
I'lopt  wime  national  sc  hi-mc  which  shall  ttuure  the  securiiiu  of 

.•-..i-  iilije<-ts.  The  inlorest^  of  Imih  capital  and  labour  are  e  |U.illy 
it  slake.  « 

.'Mtlioiigh  we  depend  U]ioii  mir  liidiiHtriet'tlity  have  no  place  in  the 
<  onititutiou  There  is  a  iiitioiil  intonNt  {B  trade  and  indu<try, 
Ahicb  is  n'll  at  prefient  recii;;!iiHi-.|. 

It  is  therefore  Nii);geMled  : 

(o)  That  a  national  organi-iilioii.  oii  line*  lUch  as  thoi-e  suggeste<l 
by  the  Whitliy  lte|Hirt,  shoiill  b.-  <v<tal)lialMd  which  will  retain  all 
t  lie  Nlrrhng  (|ualitli<H  of  our  presciii  individualistic  Nystem  and  add  to 
■  liem  the  noeeiMary  ordereil  fori  >•  to  eiituragnatcr  activity. 

ill)  That  Milch  an  orgiinisalioii  will  ii'Sed  tO  provide  for  lliu  repn-- 

Illation  of  all  elaitimi  of  perwuK  ciii;ag«d'in  •  given  industry. 

ir)  That  iniluNlry  nIiouIiI    therefore    be  onfranclils4'd    and  every 
lan  and  woman,  employer  ami  employed,  given  a   vocational  or 
M.ide  vol*'  by  meaim  o(  wliiuli  lliii   ri'prtHvntation  would   be  ctTtv- 
'  m  ly  reollmil 

(rfl  Tliate\.  '    lulil  h  i\'    Ihn  right  lo  n'l^ixter  with  soiiii- 

:i|ipniN<'d  trii'l  T  trail,   union,  and  thiin  an  industrial  or 

location. il  rc).  i       -      .^  i|»»i.ili..l  wotjid  b«  pruduciHl. 

(r)    Thill   trade  eounciU  ■liould  b.    .lectad  in  caeli  iiidunlrv    fni 
'ho  trade  ii<.»<.'iii»ioii.  mid  the  trade  oniona.     Such  ('oiin"ils.  iti .  t. 

upon  n  lulls    I  1         .   i Id  Im.  able  to  s|>rak  in  the 

nnmoaofihi  ■  .-  nidiixtrieii. 

(J)  That  nil    ,  n  the  (^vemmeiil  and  a  given 

Iriido  should  be  deleKale.|  to  the  rtiunod  of  that  trade,  who  wouhl 
hiive  (KiMrero  to  deal  Willi  ihrMi. 

7l  Thai  i|iie«lioiiM  of  iiiitpiil,  ediiiilion,  trade  mhn    ' 
r-ii  111  h.  ej||Hirt.  wiHcH.  pnifiN,  iiiail.lH,  l.inll..  \,   .  .\ 
I  till  .1  III  each  trade  by  the  roiiin  il  i.»  ilml  Irndi'.  nu\  i 
|ieiii  M|H>ii  tliiwi.  mailers  lb. |Mii«d  thnnigli  the  ir  hI. 

We   feel   that   the  timii   li.i-  I  mil'  wlirn  the  ili      ,  the«p 

Miller-  should  take  a  more  deluled  and  pfatlteril   I 'iid  <»e 

iienfore  pill   forward  the  f  <llo.«  ,114  headl  M  a  hiww  lor  (urthn 
Midy 


■^  ■■  The  .SrriEME  OrTLixr.i>. 

1.  Basis. — .\  vocational  franchise  which  would  m«V^  pnwble  th  • 
organisation  of  each  trade  Sep  ir  ,     ■  ■  • 

of  cap'tal  and  labour.     The  d.- 
national  work  now  attempted  i-     ' 

2.  The  O'overHmenl. — .\  de|>ariiurnl  should  U*  i  - 
mote   or  encourage   trade.     Its   first   function   sho'. 
representative  trade  councils  in  every  trade.     It  sli.......  .      . — -  i 

by  an  advi.sory  council  consisting  of  the  chainuen  of  all  the  trad- 
coimcils.     It  should  comprise  special  departments  for:  — 

(a)  Kxi>irts  and  taritls. 

(6)   Industrial  and  wienlitic  n>«»e.»rch. 

(r)  Commercial  education. 

(rf)  Statistics  and  tinsnce. 

(el  Welfare. 

(/)   F.xhibitions  and  advortisins. 

3.  ,1  Tratlimj  Fraiirhiv.  -Kvery  qualilie«l  miui  and  wiimsn  idiouU 
have  the  right  to  register  as  a  voter  with  nome  approved  unnn  or 
association  or  chamber  of  trade. 

4.  Trade   i'ninns  and  AKSoria'umt. — Kvpry  trade  union,  aa»n<n» 

tion.  society  or  chamber  should  have  the  r.''-'   •■■  ' "••    •"  'V 

proved  society  for  the  piirjvise  of  keeping    1 

trade.     These  Iwidies  wowld  tliu--  beome  .  '"■ 

trade  councils.     They  would  m  ' 

carry  on  thir  varie<l  objects    .  '    ' 

their  own  puri>os«*  woulil  not  ' 
for  the  purpose  of  industrial  or  voc^tltonai  t,^i»»rjtn>ii. 

r,.  Tradf  Coiiurih  \  eoimeil  in  eneh  trade  should  be  rlprl.- I 
trlenuially.  and  "  ..fro«nbM»:- 

In)   lleinbers  . 

('<)   MemlM-rs  1  !■  . 

(r)  Aldermen  ek-vU-d  U  the  vouiuil  011  the  iiominalton  ol  <.oTrn»- 
metit  (leimrtm-iils. 

,.,        ,  .  ,  .  <  .1 .1    1..  Ilv    .l.,nr  l.V 

(J.    Him-/,     a  very  Ihtl  , 

various  Covernin-iil  d.  : 
councils,  and  wniiM  '•- 
work,  which   lai    ■ 
nil  l"rt:iken  by  II 
It  would  have  in 
(;enerally  lln' 
new  iv<teni  of  '1 
of  I 


re.  0^11. 

iiipnl  I' 


1LS_1_.   It 


rh 
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The  Editors  of  l/w.  fdll'xrhu/  Tnide  Journnli  : — 
Acctylcni' and  WddiTiL'  .l..iiriial.  Hardware  'l'ra<le  Journal. 

Anronaiitich.  Hatters'  (iazctt<^. 

Aeroplane.  Illuminating  Engineer. 

Architect.  India  Rubber  Journal. 

Autocar.  Iron  and  Conl  Trades'  Rcsview 

Automobile  and  Carriage  BuiUh-rs'      Laundry  .lournal. 

Journal.  -Laundry  Record. 

Automobile  Engineer.  Light  Car. 

Brititdi  Exp<irt(!a7,elU-.  Light  Car  and  (Jycle-Car. 

Britifli  anil  S<.ulii  Afri.  .n  I'.M.^.rt      Managing  Kncinr^cr. 

Gawlle.  Mririn"  Engineer. 

Buihlcr.  Metal  Industry, 

linilding  X<  w  Mining  Journal 

Cubini't  Maker.  Motor, 

f'as-ier'h  EnKJnccring  .Miititlilv.  ]    Motor  Cycle. 
Caterer.                                          '  Motor  Cycle  and  Cycle  Ti ad.  , . 

Ci^nr  and  Ti>bu(  CO  World.  Motor  Cyding. 

Colliery  (luiirdian.  Motor  Ship  and  Motor  HdhI. 

Comrnerciul  .Motor.  .Voter  Traelioii, 

r,,nfei  tionent'  Union.  .Motor  Trailer  a ij>l  Review. 

'V  ling.  New8|)uper  World. 

It  -I  '.rativc  Art,  Journal  o(.  Oil  anil  Colour  Trades'  Riiview. 

Oil  ornlor.  ( Ipticlan  uiid  Scientilic  Instrument 

Dyer  and  Ciiliio  I'rintJT.  Maker. 

Klmlriinl  Keviiiw.  I    Photogrnphie  Denier. 
Kli-<lric    Railway    and    Tramway      l.'liotogriipliy.  Hrilinh  .lournal  of. 

.loiirnal.  I'liiniberanil  .lournal  of  lleitting. 

I'.li  1 1 rieian.  VnlU-ry  ( Inzetle. 

i;|. .  irnitv.  I'ower'rwr. 

I.ii.'li-li    Mectiunie   and    W.iild    of      Hallway  (iazeUe, 

Science,  Itnilwiiy  Newn. 

I'.x  |i'.rl   World.  Shipbii'ilding  and  Shipiiiiig  Record. 

I-I'i'lil  '    Shoi-and  U-alher  Kecord. 

rriiil,    Klnwer  and    Veuelable  I    Shoe  TraileH' .lournal. 

rraile^'  .li.uniiil  Timber  Trftile»'  .l.iurnal. 

Kruil  Growir.  Watclinmker.   Jeweller,   Silver- 

Gnii.lnuniitl.  iimllli  and  Onllciun. 

(id*  World.  I 

O^rrr*  (//  (/■/•  liilhniiiifi  TrtuU  AMOfinlion^  : 

Thoma«  ,M.  Abrahiiti     ':  -ilk  D.yerH*  ICmployem' AH«ocjuliim. 

Wm.  A.   »»»ter,  1:1  i,,rH'  Asocial ioii  (Incorp.). 

Waller  Hindi,  Nativ  J  [••iirniture  .Maiiiifai  turcr». 
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Thomas  Brearley,  L.inr.ishire  and  Cheshire  Association  of  Basket  Makers. 

Charies  Breeden,  Birmingham  and  District  Master  Gas  Fitters'  Association. 
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W.  Howard  Hazell,  London  Master  Printers'  Association 

R.  B.  Henry,  Belfast  Builders'  Association" 

J.  Hewitt,  Bamsley  and  District  Colliery  Owners'  Association. 

J.  Higson,  National  Association  of  Master  Painters  and  Decorators  of 
England  and  Wales. 

Fred.  B.  Honi,  London  Cane  and  Willow  Workers'  Employers'  Association. 

Robert  L.  Johns,  Newport  Master  Printers'  Association. 

Joseph  Johnstone,  Scottish  Furniture  Manufacturers'  Association. 

Reginald  H.  Keatinge,  blaster  Painters'  Association  of  Ireland. 

E.  Keighley,  Burnley  and  District  ISngineering  Employers'  Association. 
William  B.  Kingham.  West  End  Master  Bootmakers'  Association.  i 
R.  Leach,  Fleetwood  and  District  Building  Trades  Employers'  Associa- 
tion. 

George  Lyall,  Edinburgh  Branch  of  the  Electrical  Contractors'  .Associa- 
tion of  Scotland. 

H.  E.  D.  Mabbott,  Sheet  Metal  Workers  Employers'  Association,  Man- 
chester. 

James  G.  McAjcc,  Belfast  JIaster  Bootmakers'  Association. 

Joseph  T.  McArthur,  Master  Painters'  Association  of  Scotland. 

L.  A.  McGeoch,  Ironmongers'  Federation. 

James  J.  MeKeown.  Belfast  Electrical  Contractors'  .Association. 

James  Melville.  Seotlisli  I'einforced  Concrete  Contractors'  Association. 

J.  W.  .Mussclwhit^',  K.isiiiListoke  Master  Builders'  Association. 
.  Tom  Phillips,  South  Wales  and  Mon.  Iron  and  Steel  Makers'  Association. 

J.  Percy  Smith,  Nottiii'.'li:iin  Lace  JIanufacturers'  Association. 

William  Somers,  Stii liii.;  and  District  JIaster  Joiners'  Association. 

Henry  H.  Spiltal,  Scottish  National  Building  Trades  Employers' 
Fcdefation. 

J.  King  Stewart,  Fcrtili.ser  Manufacturers'  .Association. 

Walter  R.  Stokes,  Enipluyers'  Federation  of  Cane  and  Willow  W'orkcrs 
of  Great  Britain  and  Ireland. 

I).  B.  Strang,  British  liupc  .Manufacturers'  .Association. 

Thomas  Thompson,  .Moinimcntal  Sculptors'  Association  of  Belfast  and 
District. 

.lames  S.  Watorston,  Scottish  .Allliance  of  Master  Printers. 

S.  H.  Webb,  Leicester  and  District  Building  Trades  Employers'  As- 
sociation. 

Thomas  S.  Wlutfield,  Marl  Owners'  .Associatioii,  North  Staffs. 

J.-  E.  Wilkinson,  Soutliport  and  District  United  Building  Trades'  As- 
sociation. 

Watkin  Williams,  Cardifl  Master  Builders'  Association. 

Thos.  B.  Wright,  Electrical  Contractors'  .Association  of  Scotland. 

Saritnnj.  V.  W.  Galton.  Kenn  Brothers  (Ltd.),  S.  Houvcrio-stroot,  E.t!.  4. 
A  lueeling  will  slimtly  lie  arranged  f(ir  the  fHiiher  e.xjilaiiii- 

lioii  of  these  pruimsals,  and  this  will  l>e  ;iniiounced  in  due 

(■(iiir.se.     In  the  niciuitiinc  communieatinii.s  may  be  addressed 

to  }i\r.  Oahun. 


CORRESPONDENCE.    ' 


\    PKAi'K   KITK." 

TO  Till;  inirOR  01'   I'MK  KI.ECTRU'IAX. 

Sir:  In  your  (11110111.  jgsue  the  first  par.  of  your  "  Round 
Table"  notes,- heiiijid  "The  Latest  Toace  Kite,"  is  likely  to 
oive  the  inijiresHioii  tlmt  1  am  eonneeted  either  ^villl  (Jermans 
or  their  advocates,  .iml  1  siiall  In-  miieh  oblif,'eil  il  you  will  be. 
HO  criiod  as  to  tone.  I  ,,ii\  suih  impulsion. 

]  have  notbcui 10,  ted  with  any  L.-l),  M.it.ir  Co.or  witli 

the  jirodliction  of  the  c  macliines  for  HI  or  12  years. 

'{'he  person  M.  N  l.jmgiliiM-Davies  meiiiiiined  has,  un- 
li.itiiiiately,  been  iiilln  inl  upon  nie  by  niiture  as  a  lirother, 
liiit  that  is  the  only  ■  unnec.tion  of  any  Kind.  1  am  (jf  opinion 
that  ht^  and  Lib  fellnw  (ierman  sympiilhisers  .should  have  been 
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suppressed  by  law  long  ago;  but  apparently  the  Government 
does  not  see  fit  to  remove  them.  .„,.„•       _    .  • 

I  shall  be  cxtremelv  j/rateful  if  von  will  kindly  msert  this 
letter  in  vournext  issue,  and  use  every  endeavour  m  your  power 
to  dissociate  me  fn,m  those  degraded  freaks  kno.™  a.s 
'■Vavifista,"  e' hoc  ge>i 'IS  omne.  '  ...         , 

Although  I  am  too  old  for  mUitary  service,  still  ■■  they  also 
serve,"  &c.— I  am,  &c., 

London,  Oct.  8.  Walter  LAX.:nox-D.^viEH. 

rWe  rciirrt  that  the  note  to  wliich  Mr.  Langdon-Davies 
refers  sfiouM  liave  given  the  impres.sion  that  lie  is  connected 
witJi  pacifi.sm.  There  was  certainly  no  such  intention — 
ituh'id  quite  the  reverse. — Ed.  E.\ 

NON-MAGNETIC  WATCHES. 

TO  THE  EDITOR  OK  THE  ELECTRli'I A.\ . 

Sir  :  For  the  last  30  years  I  have  used  non-magnetic  stop 
watche.s  of  fairly  good  quality,  costing  in  steel  or  silver  cases 
frfira  £7  to  £1.3.  The.se  watches  aie  Swiss  made,  and  bought 
friim  firms  of  the  highest  i  lass,  but  they  »re  poor  time-keepers, 
have  a  tenden(\v  to  stop,  and  scldnm  run  more  than  two  years 
without  an  overhaul,  whicli  costs  at  least  £1,  and  takes  from 
six  months  to  a  year  to  carry  out.  At  present  it  is  inij)ossible 
to  get  any  work  doix-  to  them,  hihI  .  -  a  staml-by  I  have  lately 
l..,iiL'lit  a  second-hand  split  second-  >top  watch.  11  years  old, 
Imt  Cf-.Hc.  .steel  balance  spring,  and  steel  pallets  and 
wheel,  which  gives  mo.st  ixcellent  time-keeping,  and 
1-  .1  ].i'iisure  to  use. 

The  ipicstion  i.s  whetlp'r  it  is  woith  while  to  carry  a  non- 
magnetic w.it<h  when  anum;.'  cIim  ;  rical  machinery.  The  text- 
liooki^are  not  ilearin  the  mattiM,  Int.  seem  to  suggest  that  the 
long  case  spriii;;s  get  inagnetisi-d  utid  cause  trouble.  These 
ca.He  8prin;.'s  nn-  not  used  in  iiiiHlcrn  watches,  and  it  will  be 
interi'sting  to  see  whether  tin'  \\n\<h  with  steel  pallets  will  be 
aff.'et.MJ. 

.M'xI'Tn  electrical  machiii<-s  huve  not  excessive  external 
fields,  but  one  would  exjiect  to  find  trouble  When  using  [)erma- 
nent  magnet  instruments  ami  iiisuliition  testers  of  the  megger 
type  as  one  has  to  get  very  closi'  to  thcm^ 

It  woiild  be  interesting  to  Imve  the  e.\perience  of  your 
rcader.H. 

The  stop-watch  part,  inc  lii.jiiig  the  beautiful  split-.scconds 
work,  has  never  given  nn- .my  t  rouble,  althotii;|j  most  of  the 
piirt.s  iirt^  of  stocl. 

U'liiil   is  the  cHect  of  tli.'  s,>;-\  nisr  { 

Ulii'M  tried  willi  it  c(impuss  th''  silveiricase  watch  above 
iiK'ntioned  shows  strong  miii!iii'liMntionr«ld  a  small  compa.ss 
laid  ov*r  the  bnlanie  .xyncliicnHs";-*  with  it. 

A  steel  cikse  non-inagni'tic  -.ioip  Wiilch  has'the  ctisi'  and  stop 
watch  merlinnism  strongl\  mii'.;rii  ;  i-i-.|,  but  the  compass  does 
not  nync-liroiiise  with  the  cotii|ifii-.i.  i.ni  liuluur,'.-    I  am,  &e., 

J,onil<in,  (»c|.  H.  II.  Kavknsiiaw. 


i-ontine  itself  to  the  tostinL'  and  f.ri2n)ati..ii  of  vaiv 

was  common  knowledge  that  during  the  war  ther 

in  conneition  with  serew  gauges.     It  was  too  of«. 

work  was  a  paying  proposition  only  where- ,. '      ' 

imperative,  and  that  it  might  lie  safely  ii 

cheap  work.     For  examyile.  everj-  person  .t 

essential  for  nearly  all  that  eoneemed  miln.irv 

parts  for  cycles,  motor  eare,  and.  in  fact,  for  net 

duets  of  the  engineer.     It  was.  however,  quite  a- 

metal  trades  s'ueh  as  the  water  taps,  electric  light  aii.i  -  - 

metal  tubes  and  wire,  &c..  as  for  military  work,  ami 

desirable  even  for  such  rough  apparatus  as  apriiulturxl 

only  difference  being  that  in  the  rougher  types  th     ' 

wider.     To  make  that  clear  he  assumed  that  iii 

where  the  sizes  were  reasonably  small,  the  limit -^  ■ 

part-  in  2,(MI0:    in  the  case  of  brasswork  for  p.i- 

electric  light  fittings,  probably  an  accuracy  of  ^ 

inotWand  one  in  I.IXH)  would  be  ample  :  and.ag.. 

cheapest)  type  of  manufacture,  from  one  in  250  t"  >-ic  m  ..■"'  „■■...  . 

required. 

The  whole  obje<>t  of  using  gauges  and  of  settling  the  limit*  of  fmir  »•«► 
to  reduce  the  labour  charges  in  assembling,  or,  as  he  termed  it.  r-  -'■  •■ 
the  work  :  and  that  might  be  made  a  very  important  (dctorintb 
cning  of  production.     He  was,  of  nurs**.  de.-«lini:  wholly  «n>i 

with  the  production  of  articles  in  quantity,  as  he  -     i  t  i,  t 

all  attempts  at  piecemeal  manufactun'  would  be  -i 
placed  in  competition  with  a  more  s<-ientific  meai; 

metal  tulH's  and  wire  in  both  the  ferrous  and  ifi 

one  of  the  staple  industries  of  the  locality",  and  one  whu  i 
suggest,  would  increase  and  exjiand  in  mon-  normal  ' 
manufacturers  adopted   scientific    methods  in    pntdu> ' 
nothing  was  more  valuable  as  a  s<'lling  jioint  than  »i  ■ 
sions.      He  did  not  suggest  for  one  niument  then*  w«t*  ..' 
tobefounil  with  the  accuracy  of  dimensions  of  thosi-  pr<Mii; 
indceil,  he  had  fn-(|uently  iM-cn  surprised  at  the  accuracy  lu^t  h 
sheet  obtained  without  any  spet-ial  stipulul  ion  as  to  ■.iie      liut  ^' 

metric  sy.stem  ever  come  into  general  use  with  tlii'S" "■ 

would  be  of  the  greatest  advantage  to  the  manufactun  ■ 

rate  gauges  and  sizes  specially  adapted  for  t  heir  o»  n  iw  i 

available  for  their  use,  and  the  limits  to  i- '  ■   '■  ' '  •  '    ' 

down  by  a  body  of  manufacturers  in  whom  • 

The  best  form  of  gauges  for  a  |>artieul«r  1 1  . 

could  he  satisfactorily  si'ttlcd  only  by  pr  . 

themselves.      If  after  a  set  of  spc-ial  gioi. 

given  trade  trial  s<-ts  of  these  wen>  tlitai  ' 

trade,  much  valuable  information  woul.l 

thciruse.     To  Is- of  the  fullest  value  lot  i 

cheap  and  aci-uratc.  which  coubl  l>c  obi.. 

scale  products  on  scii-ntitic  lines.  ■.\  —  '  *    - 

where  matters  eouhl  be  tested  an 

would  bi'  in  the  nature  of  a  hall 

manufai-t  iir\'rs  and  business  iiiciv 

undertakings  avail  tlicmsclve»  ol 

solve  many  problems,  to  lay  >ti<*\ 

ments,  and  to  obtain  for  th<'  iimii..;  . 

and  saiil  he  could  not  si-c  why  thai  rUfU 

fuiu-tionof  the  moilern  iiniMr»itii  »  nslli- 

would  be  fiitnrecaplainsol ...  i.-i ..        II 

conlidciicelothe  newuniv  ■ 

trial  life  of  the  country.  :i 

liartiiieiilH  of  science  conii' 

intention  was  not  ti>  limit  '■ 

even  group  of  trades.   b\i' 

metals.     Tli.    ' 

amount  of  i . 
tiMiaiicc.aii'l 
i-learly<iind>  < 
tun-rs  t.i  lnk 
Im- 


no  1(1 


est  I 


BUREAU  OF  STANDARDS  FOR  BIRMINGHAM. 


I'm.I  I  \\  lliirslnll  delivered  .m  uddroM  Inat  week  licfon-  ii 
mcliri-  ..(  Mi,||,iii't  inuiiiifiicliiriTs  mm  •The  Kalrtblislimeiit  o(  u 
Bureau  o(  .Motidarils  <>(  length  for  the  .Miilluiil  Area." 

I'rof  llur«t>ill  «.o.l  lie  »B«  awun-  of  i  he  natural  n-lu.  i.inii-  o(  com- 
pntlllve  maiiiilii<loT<-T>  mid  their  workiii'ii  tii  |huiI  ml' <i  unit  ion.  but  l>hi' 
queRtionn  involv.,1  in  h.,  (.urrlv  .»  n  imlili-    imuiiI  »,.  I  h.    „,,  .Miin  iiu-ut  of 

I'UikHi  w«»  no  vM.au   ,1  ,„1   ll,,.l    ,11 I.(  „.,..!    .         ,1     .        \,,„nc 

llmi.no  mailer  li.t>  i  i  i,  ||„. 

nanix  niilhorit  v  on  '  I.  l^. ,,) 

l»-l"'"l    1 li.  r,  ,.|   II,  .,,1 


eqii,.l 
111 
l.ld 
bun   . 
Th.'  ' 

•>l""' 
I>. 


•'■'  Ii-mIIh  Ih.   111. 

•"  .        •  .t»n.l..nl  li.-u. 

not  I.,  .     r<i.  iilMilh  le.,  ,1.,  uinl.-  iii>-,. 
liiysi.  Ill  r>il>oralorvorllie  lliirc,iii..|  \' 

tioveriiionil       ItKiir ipnl  con,  •  m  »    

of   I  III.    U',1    iilamUnU  of   kngUi   for  ihn   Mnltand  iiidiii- 

laboratory  would  n««,  ut  e(nit»<'.  I-  «  iiiuiiufncturinilOuneerii.  but 
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October  12,  1917. 


LEGAL  INTELLIGENCE. 


Tie  Kensington  and  N)ttiEg  Hill  Companies'  Arbitra'ion. 

In  our  last  issue  we  gave  a  brief  summary  of  tiie  award  of  Mr.  James 
Swinburne,  F.R.S..  in  the  arbitration  between  the  Kensington  &  Knights- 
bridge  Electric  Lighting  t'o.  and  tlie  Notting  Hill  Electric  Lighting  Co. 
The  following  are  the  terms  of  the  award : — 

1.  Clause  3  of  the  agreement  of  1900  means  that  the  respondents  arc 
to  take  from  the  joint  station  at  Wood-lane  all  the  electrical  energy  over 
and  above  that  generated  by  its  own  generating  station  at  Bulmer-place 
that  they  require. 

2.  Though  the  privileges  granted  by  the  Kensington  &  Notting  Hill 
Act  of  1899  were  not  specifically  extended  by  the' Act  of  1909,  the  com- 
panies are  justified  in  taking  energy  from  Wood-lane  for  the  supply  ef 
"  fringe  "  consumers  ;  and  the  agreement  of  1900  binds  them  to  do  so. 
as  long  as  any  of  the  stock  mentioned  in  it  is  outstanding,  to  the  full 
extent  to  which  they  would  have  been  bound  had  the  Act  of  1899  speci- 
ally entitled  them  to  use  Wood-lane  supply  for  "  fringe  "  or  outside  areas. 

3.  The  respondents'  business  is  all  their  supply  of  electrical  energy, 
including  any  supply  of  energy  which  was  nor  is  not  duly  authorised  by 
Act  of  Parliament. 

4.  The  respondents  made  no  s.ecret  of  taking  energy  from  outside 
sources,  but  the  claimants  did  not  know,  or  its  officers  did  not  realise 
until  recently,  that  this  involved  any  question  arising  out  of  the  agree- 
ment of  1900  :  and  the  claimants  did  not  recommend  taking  outside 
supply,  nor  did  they  condone  any  infraction  of  the  agreement.  The 
claimants  have  suffered  damage. 

5.  By  the  agreement  of  1900,  so  long  as  any  of  the  stock  shall  be  out- 
standing, each  of  the  two  companies  shall  from  time  to  time  take  from  the 
joint  station  all  such  electrical  energy  in  excess  of  that  generated  in  its 
own  station  or  stations  existing  within  what  was  its  statutory  area  in 
1900,  as  such  company  may  require  for  the  purpose  of  supplying  energy 
in  accordance  with  the  provisions  of  the  principal  agreement  or  such 
other  ])rovisions  as  may  from  time  to  time  be  agreed  upon  between  the 
two  companies  or  settled  unanimously  by  the  committee. 

6.  In  accordance  with  clauses  1,  2,  3  and  4,  the  r..>spondent3  shall  pay 
the  claimants  the  sum  of  £189  (One  hundred  and  eighty-nine  pounds) 
damages  in  respect  of  the  supply  in  Kensal  Town  in  1909  ;  and  in  respect 
of  the  co.sts  of  this  branch  of  the  reference,  a  sum  equal  to  one-tenth  of 
the  total  taxed  costs  of  the  claimants,  in  the  whole  of  the  proceeding.s 
before  me.  But  if  it  should  be  held  that  I  am  wrong  in  my  view  of  the 
construction  of  the  agreement  concerning  the  supply  in  Kensal  Town  in 

.  19<)9  thr  respondents  shall  not  pay  the  said  £189  or  corresponding  costs, 
and  the  claimants  shall  pay  the  respondents  a  sum  i^qual  to  one- tenth  of 
the  total  taxed  ctjsts  of  the  respondents. 

7.  In  accordance  with  clausqs  1  and  2  and  4.  the  respondents  shall  pay 
the  claimants  the  sum  of  £l,Gt)l  (Sixteen  hundred  and  sixty-one  pounds) 
damages  in  respect  of  the  supply  in  Kensal  Town  sines  1909,  including 
1916  ;  and  in  respect  of  the  cost  of  this  branch  of  the  reference,  a  sum 
equal  to  seven-eights  of  the  total  taxed  costs  of  the  claimants  in  the  whole 
of  the  proctcedings  before  me.  But  if  it  should  be  held  that  I  am  wrong 
in  my  view  of  the  construction  of  the  agreement  concerning  tha  supply 
ii  Kensal  Town  since  1909,  the  respondents  shall  not  pay  the  said  £1,601 
or  corresponding  costs,  and  the  claimants  shall  pay  the  respondents  a 
Hum  equal  to  seven-eights  of  the  total  taxed  costs  of  the  respondents. 

8.  VVith  regard  to  Hammersmith,  1  find  that :—  • 

(a)  It  is  my  duty  to  deal  with  this  question,  and  I  treat  it  as  if  it  were 
a  geparaU^  arbitraticm,  its  costs  being  one-fortieth  of  the  whole  taxed 
cobIh.  (fc)  The  supply  at  Hammersmith  is  a  brea-h  of  the  agreement  of 
1900  ;  and  clauses  I,  2,  4  and  .5  of  this  award  apply  to  this  case  also,  (c) 
In  accordance  with  clauses  I,  2  and  4,  the  respondents  shall  pay  the 
claimuntN  the  sum  of  £">0  (Fifty  pounds)  damages  in  respect  of  the  supply 
in  the  Mamniersmith  district  up  to  and  including  lOI'i ;  and  in  respect  of 
th<!  costs  of  this  part  of  the  reference,  a  sum  e<iual  to  one-fortieth  of  the 
t<jtal  taxed  costs  of  the  cl  imants,  in  the  whole  of  the  |)ro('eedinjjs  before 
ine.  Hut  if  it  should  be  hi^ld  that  I  am  wrong  in  my  view  of  the  con- 
utruetion  of  the  nirriK-ment  concerning  the  supply  in  llammcrsmith,  the 
n-Hfiondents  shall  not  pay  the  said  £50  or  corresponding  costs,  and  the 
claimants  shall  jiay  the  resfiondents  a  sum  etjual  to  one-fortieth  of  the 
total  taicid  costs  of  the  respondents. 

And  I  further  award  thai  the  costs  of  the  award  be  poid  by  the  respon- 
dents if  Miy  award  nl  Cl.tMKI  damages  holds  good.  If  not,  it  sluill  bi'  paid 
by  the  reH|Mindenlii  in  the  proportion  of  the  damages  payabli'  liy  them, 
the  roit  Ising  paid  by  Hi-  claiinauts. 


PATENT   RECORD. 


tllht  fuHntOUi.cthtlj' 

10.734  M   .-'MY    I.     h-.- 

12.44' 

12,5: 

I2.5B 


S'rK<"TriC.\TU)N.S   ITULISHKO. 

0]e  '.[Micifuations  recently  pubUihed  hove  been 
I.  Eutn  Sc  Psvort,  ChvUted  Paltnl  AeenU, 

.' .tithe  date  on  uffikhlhe  application  was  todgt  J 
i/if'i  in  b'ocketi  after Iht lillt, 
1916  .SnscirirATto^s. 
»/  V/r.Mcii.     Field  m«5n»lt  for  electric  d/namot  »• 


Thomas,  J.  C  P.    MethoJ  of  coollne  commu- 
7/16.)     109.289. 
.r.  I  rii'lort.     (5/9/16.1    (Cosnate  Application 

'  'electrical  precipitation  of  auftpenJod 

'llln<  In  •  preclpltalini!  chamber  u 


ising  a-pluraiity  of  conductor  members  extending  parallel 
opposmf  electrode  surface,  said  conductor  members  being 
ier  and  in  sucfi  spaced  relation  that  each  member  forms 
s  an  obtuse  interior  angle  for  the  purpose  of  reducing  the 
cent  to  each  conductor  member  by  the  influence  of  adjacent 


discharge  electrode  com 

to  one  another  and  to  tv 

arranged  in  polygonal  < 

with  its  adjacent  memb 

electric  field  intensity  a  i 

members. 

12.690  Deventer,  H.  R.  VAN.     Portable  electric  generator  lamps.     (31/7/15)     101422 
13,342  Jones,  E.  H.     Method  of  and  means  for  depositing  metal  by  an   electric  arc 
(20/9/16,)     (Cojnate  Application.  3.864/17.)'    109,321,  ■   ereuiric  arc. 

13,664  Rice.  H.  A.     Combined  electric  stoves  and  toasters.     (22'9'I5)     101634 
13,746  Lambourne,  R.     Electric  signalling  systems.     (27/9/16.)'    (Cognate  Application 

16,855  Lamkin,  A.  E.     Method  of  and  means  for  cooling  thetmarking  plues  of  internal 

combustion  engines,     (24/11/16.)     109,345,  ^^ 

17,983  B,T.-H,  Co.     (G,  E.  Co.)     Production  and  maintenance  orWoh  vania  and  the 
purification  of  noble  gases.     (14/12/16.)     109,353.  ^  vacua  an.i  tne 

Consists  in  heating  a  mstal  of  the  rare  earth  group  (thorium  an^Surconium)  in 
contact  with  the  gases.  'Sv 

18,005  Casella.  S.  L.     Machines  for  making  battery  cups,  and  methods  of  mantja^^tyrg 
1917  Specifications,  ^»v 

414  Trier,  V,  A.     Electric  starting  devices  for  internal  combustion  engines.    (9/1/17.) 
109,376, 
3,976  Matthews,  W.  C.     S-jarking  plug  for  internal  combustion  engines,'  (19/3/17,) 

109,403. 
6,255  Igsanic  EuErTsic  Cc.     (C'Jtler-Hamm;r  Manufacturing  Co.).    Controllers  for 
electric  motor  circuits,     (2/5/17.)    (Addition  to  103,441.)     109,418. 

APPLICATIONS  FOR  PATENTS. 

Note. — The  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  marked  •  are 
open  to  inspection  \2  months  aiier  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
of  inventions.  When  compicce  S pecification  accomcanies  application  an  asterisk  is  affixed. 
September  14,  1917, 
13,196  Morris,  Lister  &  Roebuck.    Apparatus  for  detecting  variation  in  a  magnetic 

field, 
13,221  Mielva.     Electric  O'/ens. 

13,225  Selective  Signal  Cj    &  Lyons.     Apparatus  for  reception  and  utilisation  of 
electric  current  impulses  for  wireless,  &c,,  telegraphy  and  telephony. 
September  15,  1917. 
13,260  Automatic  Telephone  Mfg.  Co.  &  Remington.     Electric  signalling  systems 
for  mines.  &c. 

September  17,  1917, 
Helsby  Cables  (Lto)  &  B'JTcher,     Manufacture  of 
id  bars. 
Sparking  plugs. 


13,256  British  Ins'jlated 

extended  metal  rod 

13,232  Cottingham  &  Smith 


13,23b  Watson,  Etchells  &  Cleaves,     Electric  furnaces. 
13,311   British  WssTiNGHJijSE  Electric  &  Mfo,  Co,     Armatu 
13,318  Tjrnbull,     Electric  ignition  apparatus  for  internal  combustit 


,  J.  Ansaldo&Co,) 
ndescent  lamos, 

,1K.    A.    B.    &    LlNDBLOM, 


13,323  Marks,     (S,  A,  Ital 

13.331  Wirt,     Holders  fc 

13.332  Allmanna  Svensk 

'electric  cranes,  &c. 

September  18,  1917. 
13.344  ScHOFiELD.    Securing  shade  covering  to  electric  lamp; 
13,353  Rhodes,     Magnetic  seaolane  torpedo, 
13,353  Halpin  &  Lancaster,     Electric  tramway  trolley  wir. 

adjuster, 
13,359  Pariawi,     Sp.irkin?  plues, 
13,378  Allen,  Mayes  &  Spe.-jcer,'  Sparking  plugs. 
13,335  Holland.    DistriDutors  fur  h,t,  ignition  systems. 


Electric  furnaces,  &c. 


Limitation  of 


VOLUNTEER  NOTICES. 

COUNTY  OF  LONDON  VOUJNTEER  BNOINBERS. 

Headquakteks  :    Baldcrton-strcct,  O.xford-sti'cet,  W.  1. 
Orders  for  the  Week. 
Liout.-CnloMcl  ('.  B.  CiAY,  V.D.,  Commanding. 
Oflicer  for  the  week.-  Sec- Lieut.  E.  A.  UUmann. 
Next  for  Duty. — Sec, -Lieut.  C.  E.  Campbell. 

I'i'omotions,  Keversions,  &c.— 187  Cpl.  Ismay,  W.  K.,  to  be  Sergeant, 
291  A/Cpl.  BrociUs,  .1.  W.,  reverts  to  ranks  ;  130  Sapper  Robiiwoa 
T.  \V.,  to  be  ('or]).)i'al.     All  in  No.  3  Company  dated  29/9/1 


10 


Bugler  and  A/Cpl,  Niepold.  A.  G.  (Band)  to  be  Corporal  ;  118  A, 'Cpl. 
(Jerry,  S.  H.,  to  l)r  ('(uporal  and  432  Sapper  Jackson,  A.  E.,  to  bo 
Corporal.      Botli  in  No.  2  Company,  dated  li/10/17.  ) 

Monday,  Oct.  ir>tli.  !):ill  and  Elementary  Bridge  Construction  for 
No.  3  ConiiJ.vnv.  Left  Half  Company,  (i.SO.  Signalling  Section,)  G.30. 
Recruits'  U.-ili.  ii,:!0,  i 

Tuesday,  Oct.  Kltli,      I'hvsical  Urill  and  Bayonet  Fighting,  7.30. 

Wednesday,  Oct.  ITlh,  Drill  and  Elementary  Bridge  Construetioifi  for 
No.   1  (!ompaiiv,  l>.30.  ) 

Thursday,  Oct.  18th.  Drill  and  Elementary  Bridge  Cimstruction'  for 
No.  2  Corapa-iv.  tl.  Signolling  Section,  0.30.  Ambulance  Sect  ion, 
0.30.  .       .'  , 

Eriday,  Oi:t.  l»th.  Drill  and  Elementary  Bridge  Construction  {or 
No.  3  Compaiiv.  Itight  Half  Comprt'iy,  (1.30. 

Saturday,  Oct.  20lli,  ('ommandanl's  I'araile  for  Ucuite  March  and  I  irill. 
Parade  at  llciidi|iiartors  2.4,1  p.m.  Uniform.  A  ond  B  N.C.  O.'s 
and  men  arc  ivminded  that  one  Uoul.'  March  per  mouth  is  ci.  im- 
pulsory.  „       , 

Musketry.— Tiic  l;,ume  at  Bolvedercroad  will  bo  open  evi'iy  1  uesdi  vy, 
Wedneml.iv  and  'I'liursdiiv  I'veuing  from  5.30  to  7.  All  N.C.O  .'» 
ami  meiiMhn  have  sigm'-d  the  'A"  ami  "  H  "  a.'jivemonts  a\  ro 
iv(|«ired  I.,  iilli'iid  during  this  month  to  re-chusify  in  ord(U-  t  n 
.liable  til"  (  .H'|w  to  obtain  the  Capitation  (iraul.  . I'reforeneo  wil  I 
1„.  given  lo  lli.'sc  men  in  liring.  This  do^'.s  not  aopl.vto  those  who 
linid  (III-  pnili'  lencv  badge. 

ArmletK.  -Tlie  new  issiie  armlets  <^au  now  b'  ..blaiii.d  at  Headipniners. 
and  every  enrolled  Volunteer  must  ol>l;un  one  witlionl  delay. 
At  th.'  wi-iK'  lime  all  ..Id  red  annh'ls  inusl  U-  returned.  Annh'ts 
muBl  ii-  «..rn  when  attending  drills  in  I'li'ln  elothe.i. 

Mi'dieal  Exaniinnli..ii,  Tile  Medic.!  Olli.cr  will  attend  at  He  idiju  irlers 
for  thlH  pill  |)..se  every  Thursday  ul  0, 
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The  reputation  of  "Witton"  turbo-alternators  for 
reliability  of  service  is  unequalled.  The  ventilating 
arrangements  with  separate  cooling  systems  for 
^tator  ami  rotor  are  perfect.  The  enormous 
•strength  of  the  bracin{;s  of  the  windini,'s  which  are 
wedged  and  stayed  by  a  bron/.e  construction 
a;,'ainst  movement  in  any  direction  <jives  them 
immunity  aj^ainst  damage  on  severe  short  circuits. 

')2SO-K.V.A.  "Witton"  turboaltcrnator  installed  at 
Kcighlcy  Corporation  I'owcr  House.  Constructed 
at  the  Company's  Works,  Witton,  near  Hirmini^ham 


The  General  Electric  Company,  Ltd.,      :  ; 


G.E.C. 


ai,.   v„.c,    l^ueen    Victoria    Street,    Loiuloii,  L.Ci.  4. 


■'•■    •     I  nndon  Wall  No.  ]6U0liOlin>.l. 
Mom.  Branrli.,  , 

M.nrt...).,      ■    ...    p.,, J,  r«tdir«     '■•• 

'  "••"■  ■■•'  :.lln,:-       Britinl 


-irMii.-  "ElttifMi*,  Cmi, 


■■•■r'  N.wr«.ll.  nn    I  . 

Mull     •<*>' 
IdlwSllixt.  Soulliaiai»l»n     . 


Brnnche*  «nd  A«cncits   in   nil  Importnnl   Cili.  %  ..i    tli.     VS.. rid. 
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m  PORTABLE  ELECTRIC  GRINDER 

=  Motor  runs  at  10.000  R. P.M.,  giving  tKe  emery  wheel  the 

HE  right    surface  •peed.     The  arm  fits  into  the  slide  rest  of 

=  any    ordinary  lathe,  in  the  same   manner  as  any  turning 

=  tool.     Specially  useful  for  quick  and  accurate  srinding  of 

=  ccntrcii.  dies,  cullers,  etc.                                       Weight  5.1  lbs. 

=  Ref.    No.    M   2850.      Supplied,    complete    with     llexible 

^  cord.  lie.  adaptor  and  emery  wh 

i  n    SUN 

I  PORTABLE 

I  ELECTRIC 

I  n  TOOLS  u 

=  Thi«  range  tA  labour  and  time  saving  tools  is  fully  drsctibed 

=  inanewliatjuslpublished.     If  you  have  not  yet  received  your 

S  copy — please  advue  us  and  one  will  be  immediately  sent. 

S  Delivery  can  he  made    from    Slock    of   (irlnilcrt, 

=  Drills    and    llu/fcrs.   for   A.C.   and    D.C.    Circuits 

^  In  nil  Sinndnrd   Xolla/ics. 


THE  MACBETH  lUUMINOMETER 

An  A<iciii  .il«,  Gonveiiient.  Complete  mid  Coinpnot 

Light      Measuring      Instrument. 

Ad ilvr    r.s.urc   I.   Ihc    Reference   Sl.nd.rd  which  I.. 

p.rl  ol  llu.  .-qulpmenl.  Will.  II  ll-«  lllumlno.ncter  c.n  be 
.l.nd., ,1,^,1  .nrwhere.  No  d.rl<  room  ..  .xece...ry. 
A  hilil  wmkI.I,   poruble.    pholomelrlc   l.l>o,.l„rv.  txprei.es 

IM  »  Ifw  word.  Ihe  comp.clne..  ol  tl.i.  outll  . 

A  eoBiplc-ic   liluilr.l.d  c.l.loiue  will   be  .ml.  post  tree,  lor 

lb.  ■•klnl. 

The    Leeds    &    Northrup    Co., 

4»a.'>.  St.-..t<.n   Ave.  l'liilnil.-l|.lMn.  l'«-.  l'->i-A. 


Commercial  Intelligence. 

At  last  wer-ks  Mjiitiiig  of  the  Advisory  Committee  of  the  Board  of 
Trade  on  r.jiiiin.  ivial  Intelligence,  a  report  on  the  work  of  the 
PcpanniPMt  it  Commercial  Intelligence  during  the  third  cjuarter 
of  191"  "-IS  !-uljmitted. 

Th.-  President  of  the  Board  of  Trade  (Sir  A.  Stanley)  and  Sir  A.  H. 
Stii.l  Maitland  made  statements  as  to  the  reconetitution  im  an  extended 
Kcale  of  the  Department  under  the  arrangements  recently  concluded 
between  the  Board  of  Trade  and  the  Fnreign  OflSce. 

The  Committee  also  considered  (juestions  relating  to  the  promotion 
of  Britiah  trade  and  shipping:  interests  in  Latin  America,  and  a  report 
'if  a  special  iniiuirv  into  the  ilectrical  trade  in  Spain  and  Portugal. 
"  '  •  *  »  » 

Status  of  Chambers  of  Commerce. 

*t  A  meeting  of  Chain  lic-rs  of  ( 'oranierce  was  held  yesterday  in  London 
for  the  i>  iqwse  of  considering  their  present  position  and  status.  The 
l-"oreign  Office  wants  the  Chambers  to  unde|Ct«ke  important  work  in 
coiiiio<;tiQn  with  the  diNtribiition  and  disaoiliiuitiou  of  commercial 
iiitrlligence.  b  t  stipnlates  that  the  Cnainbemiaust  he  incorporated, 
have  a  full-time  »ecretary,  and  an  animal  Jl^ecription  of  not  less 
than  two  guineas.  Many  Chambers  think-K^at  the  subscription 
»luiiild  not  be  compulwrv.  Ji' 

'♦  *  •  f*': 

Mineral  Resources  of  the  Empire. 

ll  hatf  been  detiiiitely  dccideil  to  provide  the  necessary  machinery 
tor  the  protection  ami  advaiicem  Mit  of  the  economic  welfare  of  the 
metal  and  mineral  industries  of  the  Kmpiiei  Arrangements  arc 
being  made  for  the  formation  of  a  body  to  be  called  the  Imperial 
Mineral  Kesoiirei  s  Boiean,  which  will  be  repi:e8entative  of  the 
ditTerent  parts  of  th  i  Eknpire. 

riien-  an-  •.'enlMj^iral  aurx'oys  and  di  |iartmen.t«  of  mini-s  in  nearlv  all 
•  iKMiDijiiirii's.  andthcrearcsiniiinrdepartmenteinsoiMiof  the  British 
I'  ■iiiiniiai-.  l)Ut  there  is  no  eonnei  tun;  link  or  contlal  elcaiiiij;  house  to 
1(1  ordiimte  infornintion  on  the  niiinnil  reKOnroeR  of  the  Empire,  to 
vtimulute  their  development  a,^  i.,|Miivd  and  to  iiafejruar<l  Imperial 
interi'Mt.,.     The  new  lanly  is  clr>iL'niil  to  inako  gMd  this  detiiieiK  v. 

*  *  «  » 

Newcastle  Chamber  of  Commerce. 

Ihist  ham  her  appears  to  be  alive  lu  the  importance  of  cheap  electric 
ler  for  imlustrial  pnri>oses.  f,,i  at  its  last  meeting  .Mr.  C.  TuinlniU, 
1  the  electrical  section,  asked  f,,r  the  appointment  of  a  sub-com- 
iiiittw-  by  the  t'oumil  to  aid  the  section  in  giving  evidence  before 
the  Board  of  Trade  Kleilric  l'..Her  .Supply  Commilloe  as  to  the 
itaving  which  might  bo  eftecl..!  I.y  the  uKc  uf  electri.  ity  in  the  dia 
Iriet,  ft,  (slfecl  upon  industrial  development,  convenience  of  elec 
Iricity  when  adding  n  -w  nuiehinery.  and  iteadimtabillty  to  awkward 
sitiiationii.  Thi)  use  of  wa  (e  heat  from  .'Wite  ovens  and  bhist- 
furniuH-B  for  electrical  purposes  « as  alii  <  eubject  for  f.ir.i.e.- 
ihvesligaticin. 

\ller  illM'iiiwion,  .Messrs.   i:.  1..    !!«-kingl|ion,  H.   Peile  and   I!.  C. 
i'i»  no  were  appointed. 

*  *  •  • 

Technic.d  and  Commercial  Libraries. 

At  llic  aiMinal  ineiitiiig  .,f  lie  |.il,,.,n  Awkicialion  last  week  the 
MiMisi.ruf  KeeoiistiuetionO'r.  .\ildis.,n)  mode  on  interesting  spn'.h 
on  the  valiK-  of  n-seareli  libraries  anil  the  imjiortant  c  of  c<dle(  ting 
mdustiial  iiifoiination. 

I"  '  M.I  (lint  one  o(  l)„.  f,  .,i„rcs  of  l|„.  prnt-raniine  of  the 

\     ■  I' hi«<l  piirti.iilnrly  a|.|..  lied  lo  |„„,  was  I  ho  movement 

"'"'  ''    '  ;■;     ti-nlly  innkinK  .  onxih  i -.l.lc  progmm.  fur  llio  foriimtlon 

ol  ic.  In,  ,  .,1  .i„d  ommeniitl  lihnmei.  mid  for  thnm-llln»;  up  of  resentth 
hlirun.  .  Ill  liHalliieii  to  •iiit  the  pnrli.  iilnr  nvodi  anil  uidiistries  of  lli.. 
di-lricl  ..      lie  >iid  If  we  are  lo  pay  for  thr  war     niid  let  u-.  put  it 

not,  on  a  ImkIic,  |,I„„„  tlmn  thnl      »c  want  thn  diden-nl  trades  and  in 

'•l.mtrie^  o(  th iiiirie«  theiimrlvi"'  I"  throw  their  hearts  and  minds 

Into  l.h"lr  work,  and  "o  to  organise  in. .re  and  more  for  Hie  pn.diictioii 

«mldii>iM-ininati..ii  ..(  useful  and  n m  information.     I  know  th.il  in 

the  war  this  .oiinlr\  lias  U-en  haiel"  ipiicd  to  a  Iragieal  deKn-e  I.y  Ih.- 
jiltMinee  of  nti'fsmnry  «.  lentill.  an, I  iipliHlnal  inforinatiim  of  a  servii-o. 
ahlpkiiid     anil  what  I  mean  by  a  ...I.I  ...l.le  kind  Minforiiiali..M  which 

I  an  be  madeii f  I.y  a  man  wh<.  is.  "mi|..  i n  Hie  particular  bu»ine»"." 

A  good  deal  ..f  our  in(orninti..|i  lia.l  !-•  n  sin  h  l|i,i  it  wi.ul.l  n.il  nie».l 
the  ni>eds  of  n  coniineri'ial  .'oniiiiiiiiHy  Kor  InstaniT,  I  he  war  hml  de- 
prived us  of  errlain  iie,  ewnrv  ."-.niial  iniiiorBU  and  ol  tie-  knowlrdgo 
of  how  I.,  work  them  WV  hn.l  in  many  o«M>nlall  lii.lii.trir"  .Ihiwril 
ourselves  to  lr<-uinn  di>|ieni|enl  ii|«in  Corman  and  Auilrian  nmnnfae. 
lunn.     HuwovKT  ex|HTl  wo  tai);ht  br  in  the  |iru<lurtli>n  ol  certain  |>arU 


of  a  machine,  we  were  han<licap|Md  if  i^rtain  other  ,»r1s  had  to  come 
from  other  countries.  The  lm,K.rial  fonference  had  tnven  .atfful  c..„. 
sideration  to  this  aspect  of  our  needs  and  he  hoped  that  effe<tive  prt.. 
posaLs  would  be  made.  In  thes<>  islands  and  our  p.jsstssions  we  had  all 
the  essential  materials  of  industry,  but  we  had  up  to  now  ne-le.ted  them 

Ihis  was  due  to  the  fact  that  the  neees.sarv  scientific  .•^ .„  I 

testing  for  trade  processes  ha<l  not  been  undertaken, 
on  .ScientiHe  and  Industrial  Rcscar<h  wen-  pnmiotins  - 
in  particular  indu.strial  proces-st-?,  but  we  could  never^o 
of  our  resources  unless  the  trades  them.selves  and  the  |. 
they  flourished  took  an  active  part  in  the  work.     Th. 
could  do  a  valuable  work  by  placing  information  useful  :     ... 
of  various  districts  at  the  disposal  of  the  TOmmunitv  in  ihos,-    . 
In  this  there  was  a  severance  l>«tweeii  the  univer^'itirs  and  i 

munity.     We  had  to  bridge  that  gap  in  the  fiitun-  ,4n,l  it  1  i 

by  having  the  post-graduates  from  the  universi- 

in  special  work.shops.     Aworkiiigrolationshipb.  i  I 

authorities  and  the  business  community  was  ab-  ... 

industrial  progress. 

The   President  of   the  Association   (Mr.    J.   W.    Y.- .Macolister)  s»i.l 
that   commercial   libraries  were   ((uite   a  recent    development      T...  I 
nical  libraries  thoy  always  had  in  .some  form,  but  thevnc<'.l    ■   • 
developed  in  several  directions  to  Uvome  efficient  aids  u,  th-   , 
manufactures  of  this  country.     The  possibilities  of  the  t<vhni.  . 
in  aiding  research,  discovery  and  invention  had  never  lsi-n  fulU 
in  this  country,  and  as  to  the  eommeriial  library,  he  di.l  no' 
that  any  question  would  arise,  not  merely  as  to  the  nec<l  of  it.  !•  ,' 
the  urgent  need  of  it. 

Mr.  G.  A.  Prrr,  chief  librarian  of  Cla-sgow  Public  Librariee.  who  rra.t 
a    Paper  on  conjmen-ial  libraries,  said  Ih.it    m    lar-.    .  ..iinn.  n  i,.l   ...   ! 
industrial  an'as  there  was  a  nee<l  fiirthe  •-■ 
a  cumulation  and  diitusion  of  infiirmatioii 
and  it  seemed  to  him  that  t  he  public  libra 1 1 

available.     Special  libraries  of  that  kind  had  l«.u  o|«iic,l  n,  ■ 
and  Liver|X)ol :    others  at  Manchester.  \A-i'd-  and  Bra.ffonl  «. 
be  opened.     Since  the  oiK'iiing  of  tie-  library  in  <;Usi.i.w  in  N 
last  SO.IMMI  vi.sits  had  bi><>n  mn.h'  by  business  |>eople  to  the  lo<-»l  , 
Some  of  the  information  >iipplu.d   had  Ixvn  obtmn.-d  fn.ni    - 
reference  and  Parhamentary  and  otiiciiil  publications       In  >. 
t'Mi.   applications  had   Ikvu   made  to  the  Depart  men' 
liilelligince  of  the  Board  of  Trade  or  ..thertJovcmnieni 
to  allie.l  and  neutral  countri(.s,  for  luoistance  in   ni.iv 
unusual  difficulty. 

Mr.  Pitt  suggested  that  the  ('oinmenial  Inleihgoncr  I)e|uit1monl  ••( 
the  Board  of  Trade  should  encourage  the  ..-ta'.lisliin.  nl  niel.  i  imic.     i  , 
control  of  public  commen'ial  libraries  in  * 
inents  in  libraries  in  smaller  towns.      I.. 
by    the    resounes   of   th<>   Coiiimereinl    i- 

I'ommercial  libraries  Ixsniiie  not  only  iciitt\',3  fur  Itie  ili>liil>u'.u.ii  .  '■ 
intilligen.'e,  but  guides  m  the  work  of  eo.O|ienillon  U-lwrrn  IheSui, 
D.'partmenis  and  the  librari.  - 

In  the  course  of  tin 

Man.liester  Libraries  l'..i 
extending  their  Itoyal  K  k 
City  Comnienial  l.ibrar\, 

Sir.   S.Ai;Niirns.   pirsi.leiil   ..(  the  LiverixMil  tibrarw  ■peakinn  a»  « 
commi-n-iat  man  and  a  lil.ranun,  •uiul  the  itimmenial  hhrarr  mutrntrni 
was  a  fur  bigger  wheine  than  the  Library  AoMirMliun  had  )rrl  nyklunl. 
•         •  •  • 

Chemical  Trades  Reortcanlsatlon. 

The    .Miiiisl.'r  ..f    i:.-.  ..n-lin.  Ii.Mi    ho*  apfWnntrd   a  r<nmmll(f<r   !■• 
advise  bun  as  to  Hi.    pr...    I  r..    »!..   t,    ,I,..|M  I-    :..|..pt.sl  f,„  d- ..1  •  . 
with  the  |Mi.sitioii  ol  th.' 
mill4S'  will   l>e  eoin|>.»s<-.l 
Mr.  .I..hn  Anderson.  Mr.  ■' 
U.S.-  .  M.I.C.U,  IVd.l    ' 
of  Munition-).  Sir  Willi 
(KX|,:  ■       ■■  -v     ...     0.10  :.,..,       , 

.1.    W  ..f  (Minhiirt    .«!    M 

will    . 

Th.-    olll.  .1.    ,,!     ' 

the  eoneiinvii..e  o(  ■ 

of  the  Comiiiiii 

KFIilalive    III 

m<|iln<lr<l  111 

t.i   the  ereolioii   .. 

ri'pn'wiitadvo  of  ' 

tra.l.'   may   l>e  en  . 

twouretm  oinl  1.1  enlist  I lir  ,  I  .«-(,,,  ,,jwr»ii.«ii  of   .  •:i(.»«:">l 

in  ihe  ehemioal  iiidii'try. 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Bolton. — The  Finance  Committee  has  decided  to  apply  for  sanction 
to  borrow  £60,00()  for  plant  extensions  at  the  Back-o'-th'-Bank 
electricity  works. 

Halifax.— Last  week  the  Tramways  and  Electricity  Committee 
submitted  the  report  of  Sir  .John  Snell  in  regard  to  the  acquisition 
of  a  site  for  new  electricity  works.  Sir  John  expressed  the  opinion 
that  the  Corporation  had  been  well  advised  to  acquire  a  new  site 
now,  and  recommended  that  the  ojition  be  exercised  and  the  pur- 
chase of  the  Sterne  Mill  and  Wood  House  site  be  completed.  In 
accordance  with  this  report  the  Committee  stated  that  the  option 
had  been  exercised  and  the  site  acquired. 

ShefTield.— The  general  manager  of  the  electricity  undertaking 
has  been  authorised  to  proceed  with  the  renewal  of  the  equipment 
in  No.  1  sub-station  at  Neepsend  power  house,  at  a  cost  of  £2,000. 

Stafford.— The  CouncO  has  decided  to  purchase  land  adjoining  the 
electricity  works  for  extension  purposes. 

GENERAL. 

Birkenhead  Electricity  Employees'  Strike.~The  stokers,  enguie 
drivers  and  trimmers  employed  at  the  Birkenhead  electricity  works 
came  out  on  strike  on  the  -1th  inst.,  in  consequence  of  their  dissatis- 
faction with  the  award  made  in  March  by  the  Industrial  Commis- 
sioners in  regard  to  the  engineering  and  allied  trades. 

Arbitration  proceedings  at  the  men's  desire,  took  place  on  Aug.  16,  and 
the  arbitrator  {Mr.  E.  Forbes  Lankester.  K.C.)  awarded  drivers  lis., 
stokers  10s.,  and  trimmers  (not  employed  prior  to  June,  1915)  8s.  2d.  per 
week  over  pre-war  rates.     The  men  claimed  I. 'is. 

By  the  aid  of  voluntary  workers  the  tramway  service  has  been  main- 
tained. 

Birmingham  —The  Board  of  Trade  has  extended  for  one  year 
from  Sept.  Iti,  1917,  the  time  limited  by  the  Birmingham  Coi-pora- 
tion  ((^uinton)  Light  Railway  Order,  1913,  for  the  purchase  of 
lands  and  completion  of  works. 

Board  of  Trade  Electric  Power  Committee.— At  the  last  meeting 
of  Stretf(jr(l  Urban  Council  it  was  reported  that  the  Clerk  had  sub- 
mitted to  the  (  haiiman  of  the  Legal  and  Parliamentary  Committee 
a  statement  of  points  which  it  was  desirable  should  be  given  in 
evidence  by  the  representatives  of  the  Urban  District  Councils 
Association  Fjefore  the  Board  of  Trade  Electric  Power  Supply 
Committee.     The  following  is  a  summary  oi  the  statement : — 

(1)  Principle  of  distribution  by  local  authorities  should  be  retained; 
(2)  that  no  charge  should  be  made  on  the  general  body  of  ratepayers 
for  the  benefit  of  electricity  consumers  and  that  the  outstanding  debt 
of  any  small  superseded  station  should  be  taken  over  by  the  super- 
station  authority  ;  (3)  that  the  super-station  authority  should  be- under 
obligation  to  supply  energy  in  bulk  ;  (4)  that  the  supcr-statiim  authority 
should  be  under  obligation  to  supply  energy  to  local  aiithnritics  at  uni- 
form rates;  (.I)  large  power  consumers  .should  be  supitlicil  tlirnu^ih  the 
hxal  authority  and  not  direct  from  the  8U|X!r-statioti  autlmrity  ;  (l>) 
local  authorities  should  have  jireponderance  of  representatives  on  super- 
station  authiirity. 

The  Council  approved  the  statement. 

Bralntree.— 'I"he  Urban  Council  has  decided  to  ajiply  to  the  Board 
of  Trade  for  a  jirovisional  order,  and  to  oi)pose  the  proposed  appli- 
latioii  for  an  order  by  the  Crittoll  Mfg.  Co. 

Colchester.  -  Five  additional  employes  of  the  electricity  depart- 
ment have  joined  H..M.  Forces,  and  three  of  the  men  have  been 
(grunted  the  usual  allowances,  but  no  allowances  will  be  made  to  the 
two  who  were  n>t  in  the  Council's  service  j)revious  to  the  out4)reak  of 
war. 

Electricity  Works  Employees  Wages.    At  the  meeting  of  Islington 

horongli  ('ouri>  il  no  Fiid.i\  it  uas  leported  that  (ui  ,luly  27  the  em - 
ployecM  of  the  eji-ctricily  dejiartment  made  a  di^niand  for  an  immc^ 
diale  increaW!  of  wages  of  lOs.  jier  week. 

Sulweiincntly  I  he  nun  gave  notice  to  lerniiruitc  their  iinploymciil 
on  Au^.  Il>.  hot  the  Chief  InduHlrinI  CoiinnlHsionir  intervened  ami 
iiilirnuted  to  the  nien's  reprewntative  that  the  notice  to  terminate 
their  eniployinenl  niUHt  he  withdrawn,  hh  llir'  (|iieHli<in,  viy...  the  Jippii- 
ealinn  (nr  an  iniineiliati'  iucreane  i>f  waxes  of  Ills,  per  week  had  been 
re(<-rred  to  the  Comniitlei-  on  I'rodueti'ii  for  deleruiiniition. 

After  eouMideratifin  of  the  HlaternentH  and  arxunienls  Huhinitted  by 
the  parties  InlereMted  the  lindin^  of  the  Committee  nn  Product  ion  was 
Issued  <in  .S<-pt.  1 1),  and  was  to  the  effe<l  (lint  tlw  war  waj^e  advances  to 
the  nii-n  ermeerned  Hhonid  be  iniTeaM'il  lo  I2h.  (ht  full  ordinary  week 
IIP!  from  the  bexinnlnit  of  (he  fiml  full  pay  in  Sepleinher,  I!tl7,  and  the 
amonntH  thereiiy  awarded  were  to  Ix-  rexardeil  as  war  wa^e  advances 
and  were  to  l>e  reeiixniwil  an  due  to,  and  de|H'ndenl  on  the  existenee 
iif  the  almornnil  conditionM  prevaiiiuK  in  eiinwipienie  of  (he  war. 

The  annual  eiml  to  llie  Counell  in  KiviUK  edict  to  the  awaril  will  be 
iipprommut^'ly  tl.IHKI,  whereas  if  (hi-  mien's  appliiation  for  an  imreuxe 
i.f  wa((i'!i  of  lOd.  JXT  week  had  Ix'cn  Kranti'd  the  annual  lost  to  the  (  inun  il 
would  have  been  approxnnately  £2,200, 


The  Council,  as  well  as  the  Stepnev  Council,  have  concurred  in  the- 
opmion  expres.sed  by  Hammersmith  Borough  Council  that  there  should; 
be  a  federation  of  electric  supply  authorities  in  London  and  Greater 
London  to  consider  rates  of  wages  and  conditions  of  work  affecting  per- 
sons engaged  in  the  generation  and  distribution  of  electricity. 

Marylebone  (London)  Electric  Supply  Committee  has  informed  the 
Chief  Industrial  Commissioner  that,  having  come  to  satisfactorv  arrange-, 
ments  with  the  employees,  it  sees  no  reason  to  re-open  the  question  at 
present. 

Faversham  — The  electric  supply  sub-committee  estimate  that 
£493  will  be  required  from'  the  rates  next  half-year  l»i  order  tu 
balance  the  accounts.  It  is  recommended  that  the  change  Im 
curren .  be  increased  by  Jd.  a  unit. 

Hackney  (London).— At  the  meeting  of  the  Council  la.st  week 
the  accounts  tif  tlii'  electricity  undertaking  for  the  year  ended 
March  31  last  were  approved. 

Aid.  Payne  said  he  thought  the  Council  should  express  appreciation 
of  the  results  achieved  through  the  constant  and  arduous  work  of  their 
engineer  (Mr.  L.  L.  Robinson)  and  the  whole  of  his  staff.  The  seriou.* 
deficiency  of  a  year  ago  had  been  turned  into  a  substantial  profit,  and 
the  accumulated  surplus  been  increased  by  something  like  £7,000. 

Hove. — The  J^oard  of  Trade  has  extended  until  Aug.  7  the  time 
limited  by  the  Ho\e  Coi-])oration  Act,  1912.  for  the  completion  of 
the  overhead  e(|ui)iment  and  other  apparatus  for  working  trolly 
vehicles  on  routes  authorised  by  such  Act. 

I    Kingston-on-Thames. — The   Corporation   are   appealing   tc)   light 
consumers  to  use  less  electricity. 

The  demand  upon  tlie  electricity  works  for  electric  power  has  greatly 
increased  and  has  now  reached  the  utmost  capacity  of  the  present 
machinery.  Traders  and  private  consumers  are,  therefore,  asked  to 
reduce  their  consumption  of  electricity  for  lighting,  heating  and  motors 
to  the  lowest  possible  limit  between  4  and  8  p.m.  on  all  week-days 
except  Saturdays. 

Lewes. — Last  week  the  Highways  and  Works  Committee  reported 
thit  they  considered  the  price  asked  by  the  gas  company  for  lighting 
30  lamps  was  excessive,  and  it  recommended  that  instead  of  accept- 
ing the  gas  comitany's  offer  the  Council  should  arrange  for  30  tem- 
porary lamps  to  he  lighted  by  electricity. 

The  cost  of  the  installatiou  was  estimated  at  £74.  7.s.  (id.,  and  energy 
was  to  be  supplied  at  the  rate  which  was  charged  for  lighting  in  Southover 
High-street. 

t'ouncillor  Fakxcombe  mentioned  that  the  30  electric  lights  would  be 
placed  in  main  streets.  It  was  estimated  that  the  cost  of  36  gas  lamps 
would  have  worked  out  at  about  £135,  while  the  expenditure  on  the  30 
electric  lamps  would  amount  to  £84.  7s.  tid.,  so  that  a  saving  of  £30  would 
be  effected  by  the  use  of  electricity. 

The  recommendation  was  adopted. 

Lil^erpooL — The  Corporation  are  recommended  to  sanction  the 
following  increases  of  salary  : — 

Tmmimys  and  IClirtrlc  Power  and  Lighting  Deparlmenl. — Mr.  t\  VV. 
Mallins  (general  manager),  from  £1 ,250  to  £1,500  ;  Mr.  T.  ( 'oole  (engineer's 
assistant),  from  £400  to  £.500,  increasing  in  12  months  to  £550  ;  Mr.  T. 
Kidyard  (rolling  stucks  and  works  sujierintcndcnt),  from  £400  to  £50(J, 
increasing  in  12  iiioiiths  to  £550. 

Electric  Niipiili/  l)i iHirlment. — Mr.  H.  Dickinson  (city  electrical  engi- 
neer), from  £1,50(1  to  £l.(iOO  ;  Mr.  P.  J.  Robinson  (superintendent  engi- 
neer of  stations),  frcmi  £500  to  £700,  Mr.  Robinson  to  be  appointed  chief 
engineering  assistant  ;  .\Ir.  L.  Breach  (assistant  electrical  engineer),  from 
£370  to  £425,  .\Ir.  Bieiirh  to  he  appointed  engineering  assistant. 

City  Lighting  h'ligiiHi r's  /)f/x/)(racn/.— .Mr.  A.  V,.  Smith  (city  lighting 
engineer),  from  I'.'iOO  in  £5.50. 

City  Enginiir'x  Ih iinrtinrnt.—Mr.  J.  .\.  Brodic  (city  engineer  and 
surveyor),  from  £(.7oo  to  £2,(KKt  ;  .Mr.  K.  A.  C(>o|kt  (deputy  city  engi- 
neer)," from  £(>(lli  til  i:ii."i(l. 

Marylebone  (London). — The  Council  1  as  been  recommended  to  in- 
crease the  salary  i  if  Mr.  l'^. , I.  JeiHiings.  secretary  and  accountant  of  the 
electricity  depailiMirit  from  £."iOO  per  anr.um  lo  £525  per  annum, 
ami  thence  rising  b\  animal  increments  of  1'25  to  a  maximum  ol 
iCOO  jior  annum  and  the  salary  of  Mr.  C.  11.  Smyth,  main-s  cngimer. 
from  £.')00  per  amuim  to  £525  |»r  animni,  and  thence  rising  by 
annual  incri'iiicMls  i,f  £2.')  to  a  iiiiixiiuu  u  of  tOOO  per  annum. 

Perthshire.  In  nply  to  an  iiHiiiiry  s.iit  onl  by  the  Hoard  of  Trade 
Electric  Power  ^ii|i|>ly  Comniitlec.  the  I'cilli  ('inirit\  Cnuncil  has. 
sent  a  reply  to  I  lie  ellect  tint 

There  ail'  im  il.  ,1  iir  su|i|)lv  undi  rtnkings  in  the  niiiiily  either  numici 
pally  owneil  .n   ..»neil  iinil  worked   by  private  eninniereial  .ouipanies,- 
but  'there  are  a  l.«  iiiider(ukings  privately  inviied.  niii.Hly  very  small. 

Til.'  Hiiiiill  iiiiileiiMKings  are  not.  in  a  positinii  t(i  liivc"  supplies.  e\eepl 
Hint  th.'  undeil„),i,m  at  UlairCaslle  supplies  I  lie  villages  of  BInir  Atlinll     . 
anil  Bridge  of  Till  with  <'le<'tiic  current  for  liL'litiiig. 

Il  Ih  believe.l  lie  le  is  a  pnmpeclivc  deinaiul  for  eleetiie  supply  m  the 
lountv  :  exisliiui  iiiiderlakings  laniiol  micmI  I  liis  demand.  .Spiaking 
generally,  it  is  belnvid  that  luie  sehenie  fm  I  la-  eiuinty  wouM  be  mos 
iiilvantaKeouH,  but  any  Hr^henie  sluaild  be  iiiiden  nninieieial  iiiaiiagenaiil 
with  proper  safeguards. 
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Generally  speakinj:.  no  advantage  has  lieen  taken  of  water  power  for 
•[•leetric  supplies.  A  number  of  small  .supplies  of  water  power  have  been 
utilised.  It  is  believed  that  the  waters  of  Loch  Eriiht  could  be  usefully 
and  profitably  utilised  for  providing  electric  supply. 

Rotherhara.— The  salary  of  the  borough  electrical  engineer  and 
tramways  manager  (Mr.  E.  Cross)  has  been  increased  by  £100  per 
annum. 

ShetBeld.— The  Corporation  proposes  to  apply  for  powers  to  supply 
electricity  to  several  places  in  the  district  surrounding  the  city,  and 
at  the  meeting  of  the  Council  on  the  !)th  jiro.x.  a  res-jlution  will  be 
•submitted  in  f.ivonr  of  applying  to  the  Board  of  Trade  for  a  pro- 
visional order  authorising  the  supply  of  electri  ity  within  the  rural 
.district*  of  Wortley,  Rot  lerham.Kive  on  Park,  Norton,  Chesterfield 
and  r!.,\wic.  and  the  urban  districts  of  Stockabridge,  Uronlield  and 
H.iMd:.worth. 

Southampton.— La.st  week  the  Works  and  Jlarbour  Committee 
rejKjrted  that  the  borough  electrical  encineer  (Mr.  H.  F.  Street) 
had  .statetl  that  the  fncrea.se  of  load  by  the  additional  cranes  on  the 
town  quay  appeared  to  be  beyond  the  capacity  of  the  transformer, 
and  suggested  the  alteration  of  some  of  the  cranes  to  the  standard 
\()ltage  of  the  town's  supply,  so  as  to  reduce  the  load  demanded 
of  the  existing  transformer.  The  engineer  to  the  Board  is  to  prepare 
estimates  of  the  cost  of  a  new  power  cable,  and  of  altering  the  in- 
stallation of  live  cranes  motor*  from  iOi)  to -100  volts  as  suggested. 

Waball.— (Jn  .Monday  the  Council  considered  a  report  by  the 
Kliitrio  Supjily  Committee  recommending  that  for  the  i)resent  no 
increase  in  the  charges  for  current  be  made. 

.Mr.  Hayward  sairl  thi'  Conunittee  wotilil  reconsider  the  position  in 
thr<<-  months,  when  thuy  would  know  something  about  what  their  claim 
would  In-  again'^t  the  .Ministry  of  Munitions  and  also  would  probably 
know  PH., re  ubiMit  what  new  custoners  they  would  have.  The  futuri? 
sill  I  CVS  of  the  undertaking  depended  entirely  on  the  number  of  new 
c»-lomers  they  could  got. 

I'he  Mayor,  us  vice-chairman  of  the  committee,  said  that  in  considering 
th<'  price  the  committn*  realised  that  an  increase  in  the  putpiit  would  be 
the  salvation  of  tin'  umleitsking,  and  it  was  eunsequently  felt  that  by 
increa.sing  the  prii  cs  iliey  would  bo  cutting  of?  theirmain  hope  of  making 
the  concern  pay. 

Mr.  Ixcki<-  iliou>;lii  the  comniitU'c  wen"  pursuing  an  unwise  policy, 
and  estimuiid  iliat  at  prrwnl  a  revenue  of  t:2.IIOO  per  annum  was  being 
waited  bic  .iii~e  the  committee  would  not  raise  prices  in  a  legitimate 
ninnner. 

In  H'ply,  .Mr.  Hnywanl  said  the  iiimmittee  were  negotiating  to  supply 
firms  whiih  would  !»•  very  big  customers,  and  it  was  felt  it  would  be 
unwise  to  incnia.se  the  charges  at  a  lime  when  there  was  a  prospect  of  a 
Kieatly  ini-reafu-d  output  wliieli  woul.l  make  it  poasihio  to  run  the  undi'r- 
I liking  on  much  more  profitable  lini".. 

Tlie  rcp<irt  was  approved. 

West  Bromwich.  The  salary  of  the  lionuigh  electrical  engineer 
(Mj.  W.  .\.  .Liekson)  has  been  Increased  fmin  WtMt  to  iMH)  per 
nniiiiin. 

Worcester.  Increiis«'s  in  wages  granted  to  the  workmen  at  the 
electricity  uiirks  will  ntnoiirit  to  illitHi  pi'r  aniuiiu. 

York.  The  Stre.'ts  luid  Knilding  Ciiiiiiiiittee  hag  given  instnietions 
(or  the  lighting  i,f  (lii,ii,iii;lifaie~  uilli  cledricity  where  there  are 
supply  cables. 

ELECTRIC  TRACTION. 

BUuikpOOl.  All  ornaiuental  traiiiua\  shelter  and  biiieaii  with 
clock  tower  will  ho  erected  on  (he  sile  i>(  the  existing  shelter  at 
I  nxhnll  s.,iiaie. 

Bootte,  I'he  new  (igreeineiil  willi  l.i\  erpool  Cor]ioralion  In  regard 
III  the  npair,  niaiiilenanee  uiiil  «  irkiiii;  of  lliu  local  lram»ays  was 
approved  b\  the  Council  on  (he  :ird  iiist. 

Ph..  •liiMiiimii  o(  the  n|ii>cinl  ci.imniliie  ilealjng  with  thi-  matti-r  (.\ld. 

Ml  -..III  the  iiwiller  dated   bcU   l<i   1HI4,  when  the    lliuhways 

.1'.  ided  Ihnt  Ihi-  entire  »y.<leiii  of  liitrnwavs  rei|ifireil  n-cim 

"I  t<  «i.i  inleiiiliil  t,i  |.n.  r.rl  «itli  III,,  work  in  lHI.'i.      Hwinu 

•'  '      ■        "  '1      «liile  then'  «cn'  ivNii 

Vi  '  ...  forlivlHiiu.     Sinie 

''I  :....,,.  .     ., ,,,  ,,,„„  „|„i|,,   ii„,  „|,l 

'e'»-       !»■ I  ..>,■!  IIIII.IKMI.  I..  •  "  '  I  .liMUHtfe  loear.,  ,\.    .  I.,  the 

■  ml  ..(  11,.    ;||.  loiil.     If  w,i.  .,h,....  1     .  .1,1  i,|..il  I,,  „„  I,,  .,,1,,.,  ,i„,ii. 

ami!  II,..  iiir-lirr  p^»•.•e,Jl•,|  nliT,  ■■     •!■      I  r  iiiittii.ni  ,,f  ,,,i.,i,    !        Kui  tt 

»      ■  -    •      ,..                    i«.nd 

"  <,vm 


it  For  the  overhead  equipment  Liverpool  will  pay  at  the  rate  of  £43 
per  mUe  yearly  for  the  upkeep,  whereas  the  rental  in'  the  old  lease,  which 
had  eigtit  or  mne  years  to  run.  wa.s  only  £24. 

.\fter  discussion,  the  terms  of  the  lease  were  approved. 

Brighton.— The  traffic  receipts  of  the  Corporation  tramwa\s 
continue  to  increase  and  for  the  first  half  of  the  current  vear  tins 
increase  was  over  Li.fJOO  more  than  in  the  corresponding  half  of  ItHti. 

Doncaster,— On  the  recommendation  of  the  Tramwavs  Eleclricitv 
(  ommittee,  it  has  been  decided  to  withdraw  workmen's  and  other 
return  fare  and  cheap  tickets  on  the  tramways. 

Dundee.— The  tramway  manager  (Mr.  P.  Fisher)  has  Ijeen  in- 
structed to  report  on  the  question  of  utilising  the  tramwavs  for 
the  transport  of  goods. 

Exeter.— The  tramway  fares  have  been  revised  and  increases! 
owing  to  the  increasing  expenses. 

Last  week  the  Corporation  sanctioned  the  payment  of  incri»M-d 
wages  to  the  shed  staff. 

A  fee  of  5  per  cent,  of  the  value  of  all  property  found  on  the  tram.  «r- 
will  be  charged  when  claimed,  with  a  minirauni  fee  of  3d.,  such  fers  |.. 
be  paid  quarterly  to  the  employees  finding  the  property. 

Gloucester.— The  engineer  and  general  manager  of  the  light 
railways  (.Mr.  F.  H.  Corson)  has  been  instiucted  to  proceed  with  the 
extension  of  the  light  railway  from  the  Hucelecote  terminus  t,. 
Brockworth.  a  distance  of  about  three-<iuarter8  of  a  mile. 

The  authorities  concenied  have  decided  to  adopt  the  light  raiUa\ 
.scheme  of  hauUng  in  conne<.tion  with  the  ennstniction  work  nt  Bn/.  L 
worth.  It  was  explained  that  the  extension  would  Ix-  along  i«rt  of  ili. 
route  of  the  railway  authorised  by  the  County  of  (;ii>ui'<->ler  Uglii 
Railways  Order  of  i903.  which  it  was  pro|<(i.se<i  thai  the  C"r|i»r»li..ii 
should  work  under  a  lease  from  the  County  Council.  TIicm-  |i«wcr>  ha\  >• 
expired,  but  the  County  and  City  Councils  will  obtain  further  |)o»<r« 
under  which  the  railway  might  tx-  leaseil  to  and  workol  by  the  ( .,t 
poration. 

Leith. — The  tramway  drivers  and  conductorH,  male  ami  female.  ar<- 
to  receive  an  extra  half-|)eiiny  per  hour. 

L.C.C.  Tramways. — The  recent  curtailment  of  the  imiuifrr  ticket 
facilities  has  caused  much  dissatisfaction  among  the  travellini; 
public. 

The  new  arrangements  an-  very  un|K>pul«r  and  have  largely  i- 
congestion  at   certain  points  on  the  rxiutes.     Ther^-  i»  )m>»M 
crowding  at  the  termini  and  at  busy  jioints.      InsteatI     '    •  • 
the  first  car  which  comes  along  pii-^s<'iigers  now  have  I,, 
a  quarter  of  an  hi>uroreven  longer  for  tlieinr  on  whi,  h  ' 
to  travel.      It  will  Ih>  tvmeinl»'r«',l  that  the  L<'''    ■■ 
rcci'ntly  reorganised,  but  so  far  we  have  failed  to 
the  iraflie  arrangements.     .M  all  cvi-iiu  the  new  ■ 
not  rctlcci  cn-dit  u|sm  the  manugi'ment  o(  the  uiue  i-  ,k.,.. 

Manchester.  At  the  iiu-<'ting  of  the  Curiioration  U*!  wwk  the 
chainii.iM  of  the  Tramways  Coininitt«-o  ( .\M.  Howes)  eoinpUiiinl  that 
tlic  special  comniittw  apiHiinteil  to  i-onsider  ihr  Imsw  ii|Hin  which 
the  trading  departments  of  the  CoriHinilion  should  Ik-  Askctl  to  ctui- 
tribute  to  the  reli.'f  of  rat  ■    '■   ■'  ■■   •  ■  • rte<l. 

Alil.    HowKS  Kiiid  the    I  '  >  1  1"^"    h<-l.l 

n'solution  i,f  the  C,>r|H>rRti.  "•'  r«.i.ui  ..(   ' 

faii-s  until  till'  n'|Hirt  hail   .  '    '    '     '  " 

luands  inniU'  upon  thi'  ('.,ii.' 
without  nieMtioning  the  I" 
that  the  Commiltci    «       ' 
of  incn'rtsiiig  fan's,      i 

.Sir  KiiwMio  H"i 
inquiry  of  111. 
,.,ll.'cled  w.... 

(Ill  the  su 
mitlee).  It  « 
I  'i,tniuill<s'  . 
lakeii.  «.,»..  I 

r,,r  on  wlial   pnn.  n i   iio". 

I."ii.,  in  hi-  wti'kly  wi'-m-siMul  fnolher  m«r.  dmni; 
of  work,   IS".  «  wr,'k  ' 

Morecamlw.    I'" 

Ciirporalioii    lia\e 
as  an  an\iliar\   to  ' 
Notts  and  RIptey  Tnrni"  kc  ..I  U..  N 

l)erbx..'iire  TruiM.  .>    (  ■ 

.m'.      ■  ■  ■  -'■'■■ 

houi 


I" 
I' 

(l,t..»;    Ul...    ,1 

would  lip.  I. 

over  tk%  A   gniill 

repair,  iiininleii,' 
ellifineer  w,,iilil  I 
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to  the  Irnek.  thi\  ».  1.  u.  .1..  It  i,n  l.n . 
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Sunderland.— The  Committee  on  Production  has  made  the  follow- 
ing award  as  to  the  wages  of  tramway  employees  : — 

In  lieu  of  war  bonus  the  men  are  to  4eceive  a  war  wage  advance  of 
12s  per  full  ordinary  week  ;  the  women  receive  2s.  6d.  (bringing  their 
advance  up  to  85.  6d.  per  week),  and  boys  and  youths  under  18  receive 
Is.  fid.  per  week  in  addition  to  the  bonu5  already  paid,  bringing  them  up 
to  .■)».  advance.  In  all  cases  the  bonus  or  war  wage  is  to  be  taken  into 
account  in  calculating  overtime. 

Tramway  Workers  Wages. — The  recent  award  of  the  Committee 
of  Production  to  Ijaaeashire  tramway  workers  will  add  £900  a  year 
to  the  expenses  of  the  Accrington  tramways,  or  the'  equivalent  of 
4d.  or  5d.  in  the  £.  The  question  of  an  increase  in  fares  will  have 
to  be  considered. 

The  increased  wages  awarded  to  the  tramway  employees  by  the 
Committee  of  Production  mean  a  charge  on  the  Darwcn  tramway 
undertaking  of  between  £oOO  and  £liOO  a  year. 

TELEGRAPHY  AND  TELEPHONY. 

Automatic  Telephony  for  Buenos  Aires. — The  question  of  the 
iiutoniatic  telephone  concession  applied  far  by  Senor  Alex.  Schwim- 
mer  came  up  for  discussion  at  the  meeting  of  the  Buenos  Aires 
Municipal  Commissioners  recently. 

It  was  decicdd  to  refer  it  back  to  the  Intendent  (Mayor)  with  a  request 
for  information  as  to  whether  the  automatic  telephone  system  would 
give  satisfactory  results  as  a  public  service  in  the  city  of  Buenos  Aires  : 
the  possibility  and  desirability  of  municipaUsing  the  sen-ice :  or  whether 
it  is  desirable  that  the  service  should  be  exploited  by  third  parties,  by  a 
sole  and  exclusive  concession  or  by  the  grant  of  permits  ;  and  in  the  case 
of  an  exclusive  concession  being  contemplated,  whether  it  is  desirable 
to  accept  either  of  the  two  proposals  presented  (by  Messrs.  Schwimmer 
and  Jurado  respectively)  or  whether  it  should  be  decided  by  public 
tender  ;  and  what  would  be  the  legal  situation  of  the  existing  telephone 
cr)mpanics  i  n  tlje  event  of  an  exclusive  concession  being  granted  for  an 
automatic  service. 

German  Wireless  Station  in  Argentina— In  its  issue  of  Aug.  16 
'■  JjH  Prensa  "  stated  that  a  few  days  jireviously  the  Ministry  of 
Marine  received  denunciations  from  an  oflficial  of  the  National 
(Jovernment  at  Trelew  (Chubut  Territory)  regarding  the  working 
of  a  radiogra|)hic  station  in  that  district. 

The  Minister  of  Marine  instructed  the  officials  in  charge  of  the  Govern- 
ment's wireless  station  on  the  iSouth  coast  to  endeavour  to  locate  the 
situation  of  the  clandestine  station  referred  to.  This  they  were  unable 
to  do.  As  there  was  no  doubt,  however,  as  to  the  existence  of  the  station 
Hccret  orders  were  given  for  the  cruiser  "  9  de  Julio"  to  go  South  and 
look  for  it.  The  cruiser  appears  to  have  been  successful  and  the  wireless 
station  is  said  to  have  been  discovered  in  a  business  house  in  the  town 
<>f  Trelew.  "I>a  Pren.sa"  stated  later  that  the  in.stallation  was  located 
in  the  "Sportsman"  bar,  and  that  the  constructor  of  the  apparatus 
was  a  German  named  V'eigen  who  alleged  that  he  had  been  engaged  in 
scientific  expcrimenis. 

IMPERIAL  NOTES. 

Australasia. — Sydney  Electric  Lighting  Committee  recently  recom- 
mended the  Council,  in  view  of  the  impossibility  of  obtaining  a  stock 
of  consumers'  meters  at  present,  to  authorise  the  <onncction  of 
consunierH  without  meters  as  a  temj)orarv  measure  until  meters  can 
be  jjroi'ured.  The  charges  to  be  made  against  Xiw  consiuner  in 
these  eusi-H  to  he  urriveiTat  by  a  method  based  on  the  assumjition 
I  hut  in  (lifTerent  biisinesses,  lamps,  &c.,  -arc  used  on  the  average 
HO  many  honm  ii  day. 

.Mr.  It.  W.  Dalton  (H.M.  'I'rado  Commissioner  in  New  Zealand)  states 
that  there  was  reeimtly  a  rush  to  procure  electric  heaters,  cookers,  irons, 
*<:.,  in  Wi'llinglon.  owing  to  the  restriction  of  the  gas  supply  in  con- 
B'-quence  of  a  strike.  Stisks  of  such  clcctri<'at  goods  are  low,  especially 
as  the  Cnilfd  Stales  is  mow  an  uncertain  source  of  supply. 

New  Zealand.-- Increasing  difficulties  are  being  encountered  in 
<  oiiiie'  lion  viilli  the  supjily  of  electricity  for  power  and  in  obtaining 
new  plant. 

.At  H  recent  meeting  of  ChriKtehureli  (  ity  Council  the  Kleetrie  Light 
an>l  l'<iwer  Coinuiitlee  re|K)rt<'d  that  on  account  of  its  inability  to  obtain 
the  neceH><nrv  plant  to  <'xt<'nd  the  I>ake  (.'iilerid((e  g<!nerating  station, 
the  Public  Works  iJeparlnient  emild  not  co|ie  with  the  Couni'll's  increased 
demand  (or  (s.wer. 

The  iduimiKie  had.  thiTeftm-,  authorisi-d  the  yiurchase  us  a  stand-by 
n(  aii.xilinry  plant  to  the  value  nf  £3,(MNI,  iniludiiii;  one  I 'lO  11.1'.  gas 
engine,  In  Im'  nblaiiied  luciilly,  and  two  Keneratoi'M  nf  lOII  ii.i-.  each  for 
giM  engine.i  at  the  wiiler  work",  to  1h'  purchased  jri  tin-  I'liiled  States. 
The  entire  sehi'me.  which  will  involv.-  the  outlay  of  ilIumiI  IS.tKMI.  was 
approved.  There  was  no  doiilil  I  hat  aMi|ile  water  |>owi'r  wiix  available  at 
lyike  Co|i-rid({e,  Iml  thi'  iiied  for  standby  plant  was  wholly  due  to  war 
Gondii  Ions. 

South  Africa  ''ape  Town  City  Coiineil  prnpaw^M  to  instnl  nddi- 
tionnl  eleelnc  ^leiieratiii;/  pliinl.  ho  its  to  be  in  a  j)<>Hitioii  to  meet  the 
(•«liinnt4-<l  tequiriiiieiits  fen  fHiwer  and  lighting  for  the  m-iit  2.'>  years, 
ineliiding  the  elect rilieiition  of  the  Hiibiirliaii  railway  from  t  'ape  Town 
t »  Sinion)!  Town,  ami  tiie  energy  n-<|iiiivd  for  the  tramways.  The 
0<tiniat4>(l  cost  uf  the  new  plant  Is  £05,01(1,  aiirl  of  distribution  calileK 


MISCELLANEOUS. 

Cleaning  Warships'  Hulls.— The  old  method  of  cleaning  ships 
hulls,  which  was  a  laborious  and  length\-  i)focess.  is  being  replaced  by 
electric  methods. 

Formerly  it  was  customary  to  allow  from  170  to  200  man-days  for  thi: 
work,  but  recently  several  electrically-driven  machines  have  been  intro- 
duced for  carrying  out  the  work,  and  they  have  been  found  to  be  both 
speedy  and  effective.  Brushes  and  scrapers  are  used,  and  bv  their  mean.--, 
at  a  moderate  expenditure  of  electricity  in  driWng  the  operating  motors, 
an  18,000-ton  battlcsho])  can  be  completely  cleaned  in  12  hour.>,  and 
vessels  dry-docked  after  having  been  cleaned  by  this  method  have  lieen 
found  to  have  remained  i|uitc  free  from  any  subsequent  marine  growth. 

Cowen  Homes  for  Disabled  Soldiers. — The  Minister  for  TSusions 
(Mr.  .lohn  Hodge.  M.P. )  recently  visited  the  .Joseph  and  Jane  Co>en 
Home  for  Disabled  Soldiers  and  Sailors  at  Benw-ell  ( Jrange,  Newcastle. 
on  Saturday. 

There  are  at  present  40  disabled  men  being  trained  in  the  Home  in 
electrical  fitting  and  ln'ot  and  shoemaking.  Mr.  Hodge  first  visited  tlir 
electrical  department,  and  was  informed  by  Sir  Thomas  Oliver  that  tie: 
men  there  had  done  remarkably  well,  several  of  them  having  secured 
very  nice  appointments. 

In  the  boot-makiuL'  department  Mr.  Hodge  was  shown  a  workman  .- 
boot  which  one  of  the  disabled  men,  formerly  a  miner,  had  made  aftci 
only  six  weeks"  training.  Some  of  the  men  were  working  at  the  bench, 
others  at  stitching  machines,  and  another  one,  with  a  deformed  left  hand, 
showed  how  newly  soled  boots  receive  their  finishing  touches  on  an 
electrically-driven  mie  liiiie. 

Customs  Decisions.  --According  to  recent  decisions  the  import 
duty  upon  insulatnit;  tape  when  miported  into  the  Ciiion  of  South 
Africa  by  unporters  of  electrical  materials  and  to  be  used  for  in- 
sulating purpo-ses.  and  ujion  patent  quazare  electrodes,  is  3  per  cent, 
ad  val.,  the  whole  of  the  duty  being  allowed  as  rebate  in  the  ca.se  of 
British  goods. 

The  import  duty  on  .hains  for  electric  starters  for  motor  cars  imported 
into  Southern  PJioilrsia  is  (u)  under  General  Tariff  20  per  cent.,  (b)  on 
goods  produced  in  tlie  I'nited  Kingdom  and  reciprocating  British  posses- 
sions 17  per  cent,  and  (c)  on  goods  produced  in  non-reciprocating  British 
possessions  20  per  cent.  :  on  adjusters  and  parts  of  electric  starters  for 
motor  cars  the  duty  is  (n)  3  per  cent.,  (i)  and  (c)  free. 

According  to  a  recent  decision,  lamps  of  approved  patterns,  includiui; 
incandescent  Mazda  and  now  miniature  electric  lamps,  specially  htteil 
and  adapted  for  mitruseopic  work,  are  admitted  into  New  Zealand  free 
of  import  duty. 

Exports  to  Chinn,  -The  "'  London  Gazette ''  of  Oct.  2  contained 
a  further  list  of  ]ic  isoiis  and  bodies  of  persons  in  China  to  whom 
goods  piay  be  consigned  from  the  United  Kingdom. 

The  following  are  included  :  Shanghai  ^Municipal  Council.  Yunnaufu 
Electric  Light  Co. 

In  the  entry  in  a  previo\is  list  relatinv!  to  the  Municipal  Councils  of 
Hritish  Allied  and  Neutral  Cnuessions  aiul  of  the  International  Selllemnit 
(il  SkfiTighai,  the  wonis  in  italics  are  deleted. 

Munitions  Tribunal  Case.— Last^weck  the  Belfast  Munitions  Court 
considered  the  ilnni  l.y  six  electricians  against  Belfast  Corporation. 

The  claim  of  Aitlmr  Clarson  was  treated  as  a  test  I'ase.  Clarsou 
alleged  that  the  ('oi|,c,riition  contravened  the  Munitions  of  War  Acts 
byaloek-OUtinconnc' liou  with  a  difference  as  to  rates  of  wages,  such 
d'ilferences  having  tu  !„■  reported  to  the  Hoard  of  Trade  and  21  days 
having  elapsed  fnini  t  lu'  date  of  such  report  which  had  not  been  rc^ferrcd 
to  the  Board  of  Tiaih   for  settlement. 

Counsel  for  plainlilV  (Mr.  Black)  said  the  men  affected  were  those 
engaged  in  lookiu"  after  the  overhead  tramway  wires.  The  men  weie 
trade  unionists  and  were  paid  union  wages.  In  May  two  or  three 
emph>yee»' joined  tie-  amiv  and  unskilled  men  were  taken  on  to  do  the 
work  in  their  place.  Ilw' Union  protested  and  it  was  decided  that  tli.' 
new  men  would  reecive  union  rates  of  pay.  The  tramways  manairn 
(Mr.  Moffott)  detidcd  ii,  .\ugust  to  pay  a'lowei  .s.ale  of  remuneration 
than  had  boon  i)"id.  Tlie  men  received  notice  on  Aug.  1 1.  hut  they  w  ' 
^'iven  liberty  to  a|i|.l\  for  work  as  overhead  wiremen  at  reduced  p;i\ 
The  wcretary  of  the  imiou  notified  the  Tramway  Coiniml tee  and  Mi 
Mofti'tt  refuied  to  l,r,|,  t  he  men  on  at  union  rates  iiendinn  arbitration. 
I  iHiMiemploved  bv  t  he  Corporation  for  12  years  on 
«as  a  memr«rof'the  K.lectriial  Trades  Union  .ml 
ion  wages.  On  Auy.  II  he  received  notice  of  di 
13  he  applied  at  Sandy  How  for  reinstatem. m 
h.'  got  a  schedule  of  the  rate  of  wa;;es  which  w.i 


Clarson  sftiti  In 
overhead  work.  ll< 
he  ha<l  hc«n  jmid  ni 
missal,  and  on  .\iej 
On  the  foUowinvr  di 


lower  than  wimi 
hours  were  5(1  pi  r  » 
schedule. 

Mr.  Ernosl  Kidil. 
that  the  men  had  sc 
seale.  Anotiei'of.l 
to  Mill.  23.  hecop 

Mr.    U-wi^  (I 


getting.      Ovc'itime  also  was  lower  and  lie 
K  instead  of  54.     He  refu.sed  to  i.eiej.t  the  neu 

ecretan,'  of  the  Kleelrieal  Trades  Cnion.  deiii.d 
III  any  notice  accept  inj:  employment  at  a  reduced 
inisMn'l  given  on  Aug.  It,  by  riMisim  of  an  exiension 

l.rU-OUt. 

ration)  said  (hat   on  Sept.   4  the  tril 


tried  a  pri-w'OUtioii  l.i.MiLdit  bv  the  Corporation  iiRainst  eerlaui  nien  in 
the  electrieilv  depinlinenf  who  came  out  in  a  sympnlhetie  strike  on 
IsdiaH  of  present  conipluinantH,  and  after  nil   adjournment  until  Sepi      s 


I  pri' 

it   was  n-porU'd  tlml   i  h 

pP'xent  Muminonses  «i  i 

The  Chairman  inlnnal 

)|,..r,-  wn»aloik-o"t  i"  I 


men  had  returned  In  work.      On  Sept..  I'.MIe 
■ill  hat  he  did  not  consider  it  jieilinent  whe  !■ 
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Mr  Moffett  said  that  he  fi>in>iS  <  ertain  rc-organi.'<ation  wa«  necessary, 
and  in  eonsfqiicnte  of  that  Iw  served  the  notices  dismissing  the  men. 
Kight  were  dismissed  and  22  otheis  were  offered  work  of  a  difierent 
nature.  The  work  .omplainants  were  doing  was  being  done  by  foremen 
who  were  in  their  employmi^nt  at  the  time. 

ritimately  the  Court  unanim«u.sly  deeided  that  there  was  a  lock-out, 
an<l  fined  the  Corix-ratioii  lOs,  on  <aeh  summons  with  10 guinea.s cost. 

United  Kingdom  Trade  with  Switzerland.— Mr.  G.  B.  Beak,  the 

acting  Britisli  (  \iii-iil  <  ieiieral  at  Ziirieli.  who  is  visiting  this  coiintiy. 
will  be  prepanil  t"  interview  i>y  a])pointment  representatives  of 
Briti.sh  tinns  at  i  Ij.  offices  of  the  departmmt  of  Commercial  Iiitelli- 
gen"e.  coram'  n  1114  on  the  22n(l  inst.  Applications  for  interviews 
should  be  adilressfcl  to  the  CoTiiptrollerGeneral.  Department  of 
■Commercial  Intelligence,  73,  Basingliall-street,  l^oudon,  E.VrZ,  and 
tbi,  refirc-nce  number,  46,273, 1",  slioulil  be  quoted. 

Women  in  Industry. --At  la«t  week's  conference  of  the  Xational 
•  ■.luncil  (if  \V->nien,  Prof.  Kirkaldy  said  that  hitherto  women  had 
not  ainiMl  at  taking  a  leading  place  in  the  various  pursuits  in  which 
they  were  engage<l.  So  long  as  they  refused  to  accept  th'-  resjion- 
siblo  poBitions,  so  long  it  would  not  pay  the  employer  to  give  time 
.ind  attention  to  training  them  and  making  thera  highly  skilled 
iipcrativos  an'l  mechanics. 

I'rof.  Kirkaldy  said  that  it  could  no  longer  be  said  that  women  were 
not  physically  capable  of  taking  [mrt  in  the  hud  work  of  the  factory. 
Thanki  to  the  imreascd  use  of  capital  ami  the  introduction  of  automatic 
inncliinery  and  machinery  for  Ics.sening  t  lie  burden  of  labour,  the  demand 
made  on  the  oporativi'  was  not  so  niuch  for  brute  force  as  for  intelligence. 
Women  were  now  doing  'Mi  [xr  cent,  of  the  Nation's  work,  against  2.j 
(H-r  c(Tit.  before-  the  war.  He  pointed  out  th»t  conditions  of  industry 
had  licvnso  magically  alton-d  that  women  wciB not  generally  doing  the 
-killed  work  formerly  done  by  men.  but  that  the  invention  of  many 
inu'iiious  machines  jiad  enabled  them  with  little  skill  or  training  to 
.ado.  II-  v.erj-  salisfactiiry  n-sults.  The  miracle  of  the  enormous  output 
wa-  iniiinly  due  to  thes*-  ■  foolpmof  mai'hinea" — that  was  to  say. 
'iti'  limes  which  cimid  lio  rmi  nf'-r  1  -(■■■>'  very  term  •■(  in^tm.  lii.n  an-l 

iiich  involved  n-jM-tilion  v,"il.. 

EDUCATIONAL 

Instruction  in  Technical  Optics.     \t   the  last  meeting  of  the 

■fiovi-niing   iiody  •■(  the  NortliainiiiMii   I'olj-technic  Institute,  Prof. 

I'rederic  .1.  t  liesbiir-,  director  of  tin-  I )cpartment  of  Technical  optics 

r    the  lni)«rial  (  o  liege  of  Scicm  r-   uid  Technology  I S.  Kensington, 

^.U'.),  w.i-  appinnted  honorary  licioj  of  the  Technical  Optics  Depart- 

meni    of    the    Northampton    I'olytechnie   in   accordaii-e   with    the 

Kchoini-H  of  the   Koard  of    Kducation   and  of  the   Ixindon  County 

Coimeil  for  the  provision  of  instriclion  in  technical  optics.     These 

ar-hi-mcM  may  now,  therefort-.   be  n-garde<l  na  detiiiitcly  anil  fidly 

Innnebrfl,  and  it  is  not  too  mm  li  to  hii|H>  that,  in  view  of  the  careful 

it'  i.ition  given  to  their  (-lalHir.ilinn,  their  effect  npim  the  training 

■<■    ■Ml    and    fiitlin-   generatiiiii-   iif  optical   workers   uill    be   an 

'1 1. lilt   factor  HI  replacing  the  optii-al  trade  of  this  coinitiv  in 

'"    leading  |i<isitioii  which  it  occupied  until  about  tin-  la.st  i|Uarter 

I  the  tnneteeoth  century. 

University  of  Sheffleld.     <ln  tJie  nommendation  of  their  Higher 

Kduciitiiin  Sub  t'oinmitlee.  the  West   Kiding  Education  Committee 

will  make  a  Kr.iiil  of  t'llMI  to  llie  riiivernily  in  respect  of  the  pi-iivi- 

■'•II  iiiiidi'  fur  iiisiiiiitiiin  in  gl;i  -  nniiiufacturo  and  technology. 

Coventry  Municipal  Technical  Institute.- -Mr.  .1.  II.   lieleher,  the 

"  eiit  principal  ol  the  Institute.  Iihh  licon  •ppuinled  i-onsultaii' 
Miiiipal  at  tl.'id  per  aniuim,  find  it  has  lieon  dooided  to  nii|ioiiit  a 
■  ->   liniKipal  at  »;iKM(  per  annum. 

TENDERS  INVITED  AND  ACCEPTED. 

ilnii.e  Service  .-jnd  Fuse  Boxes  ,iiul  Fillings. 

i.iiiMsiiv   Cor|Miriitiun   nmte   lenil.-rH   («jr  the  supply  of    house 

'iMie  boxe*  niid  llttiiiHN  and  lioii«e  liiw  hoxM  and  lillingN.     Koniis 

'    •■■■!■■      •hI    niMviKcatioii    ti    'n    M  .•  .ilrpiity   eleclrieal   eiigini'<-r. 

.1111011,   ami    I    .    I  .    'lie  Town   Clerk,    .Miinieipal 

i.iria  stn-ci.  1   ,  ;ii«t  |mi»I,  Oct.  2!>.      Sn   „>i 

Klectric  OinnlblUM, 

Mniit Miir    Kle-tric    Ti.i'      :    '  ..i.iiaitt«'   m<|uini    iciul.  :      ^> 
Oct.  In  I.. I  thrixiipply  of  cle  III'  illv  driven  omnibli»r«.     I'arliiulaiT 
from  III!    Iliiniii){h  Surveyor. 
Eeclrhal  FUHnii. 

Mm  ••ii»:aT  NiiitTilKHU  H  Ml  »  \\  •'•>.( Inill.j«Kn)  ny|iiin' I '  m 
'"    '  01     Nov.    I   for  <ix  or   ll'  iii.iiilli«'  supply  of  Kleclii.     I    ''  " 

'"|i-.Ac.  Calilc  and  Will'.  I   111 .'.  c,     Fonusiif  trinlei  Irvuii  llio 

"  ''iry.  Aminii-  sln>«'l.  Iinl'lm 

Hallway  SlgnallJnK  ApparntiK. 

Ill'  VnTiinns  U\ii«v»  <  "M«iis'«iii;i|||IN  n<(|iiirc  '.  1 'i.  '  <■■ 
1 1  1  III  .  (M.  III.  do  the  -.iii'i'iv  .1  lA  iininelmient  o'Iik  ••  i  ■•  i'  •-"  ' 
■.nailing  (ennlract  :in.llNtl|  >p<<<'ilb  ntliina  tn>m  the  ComUll'xilom'n-' 
'  iiliees,  .Sp^iHcr  stnt'l,  .Mell"'iiriir. 


Tramcar  Wheel  Tyres,  &c. 

loHAKNESBrRG  (Transvaai)  Council  rwiuirt?  tenders  bv  notui 
Oct.  17  for  supply  of  300  steel  t\Tes  and  100  st«I  puiion  wheels. 
or  alternatively  200  steel  pinion  wheels  (contract  302).  Specifica- 
tions from  the  Controller  of  stores,  Mnnicii>al  Offices,  .Johannesburg. 


Maidstone.— The  Council  has  accepted  the  tender  of  F.d.  Bennis 
&  Co.  for  the  installation  of  mechanical  (-oiUhandlins  plant  at 
t:i,.54.3. 

Derby. — The  Council  ha.s  placed  an  order  with  C.  .\.  Parsons  *  <>< 
for  repairs  to  an  armature  of  a  turbine  at  an  estimated  cost  of  £72.5 

Dublin. — The  Cor|ioration  has  arceptotl  the  tendsr  of  O.  N. 
Haden  &  Sons  for  the  supply  of  a  Green  economispr. 

.Maryi.eboxe  (London).  The  Council  has  plnc«>d  an  order  witb 
( Joodacres  &  Sons  for  a  grab,  at  £200. 

Stretford.— The  Urban  Council  has  act-epte<i  the  following 
tenders : — 

■lames  Hodgkinson  iSalford).  Ltd..  indiici^l -(IrHUght  fan.  £204  l<t- 
Cndcrwood  (Manchester).  Lt<l..  2.-)  h.p.  shunt  wound  motor.  £17.'> 

\Voi,VERHA.MiTox.— The  Council  has  aci-epted  the  folloviing 
tenders : —  ' 

Strachan  &  Henshaw,  coal  conveyor  plant.  £l,.'»42;    Gibbon*  Bi-.- 
supplying  and  fixing  steel  stnicturo  for  coal  conveyor  plan'     "-■'-' 
A.   Keyrolle  &  (•„.,  „ne  5,0<KI  kw.  gi-nerator  |>anel.  ftl'-o  two  :' 
feeder  panels.  il.O.'iO;    Stirling  Hoiler  fo..  Ixaler  eipiipnicn' 
withstiikers.  fans,  chimney.  &e..£I<t,822  :  BrilishTlionisonH" 
.">.IHX)  kw.  turbo  altemator.j:i7.8o:t ;    W.  H.  Allen.  Son  *  Co., 
body.  £(1,083  :   Willans  &  Kobinson.  condenst-r  plant  uuxiltari' 

Transformer  Contracts. -Messrs.    Kerranti.    Ltd..  have 

received  orders  for  the  sii])p|y  of  trunsfonners  from  the  (oil 
(;lasgi>w     Corixiriition.    Hi    single-plu-x-    trRn-f"riii' t-   .  1  ,s' 
Birmingham  ror|K>ration,  seven  singl«-plm'.«'  ir»' 
Barrow-in- l-'umeis     Corporation,    one    4<lO  U.v 
mer  ;    .Manchester  ( 'oriHiration,  one  l^'>  k.v.a.  It 

British  Thomson- Houston  Co.   (for  Shoritlitch    B^.ii.ivb   I'lmilj    ■'■ 
l,(ioO  k.v.a.  thn>e-pha-!e  traiislormcr.  for  uw  with  a  rot*ry  convrrlcr. 

APPOINTMENTS  VACANT  AND  FILLED. 

Technical  iloi^ii  ;i"i-l.iiil-  an-  r.  '|iiiiisl  by  ,111  il.s  Im.il  lirm  ui  tl>. 
Midlanils.      Srr  nHirrli.Tiiiriil. 

Two  stokers  and  two  engine  drivers  ar»>  rMiuirp<l  for  Hammer 
smith  clectricitvwi.ikv  .Vnpli.  alioiiH  to  Mr  1  ■  •;  n.-II.  SV  K..ni..'ii 
I'alaieroad.W".  (i. 

Mr.  T.  \V.   llibliert   b.is  n  ..ppoiin..!    . 

engineer  at  Harnslc\ .  during  the  abs-iuf  at  tl 

Mr.    .M.    Bell    has    Im-.-ii   api>oinl<vl    Miperii. 
Bnnnwich  generating  station  at   a  *alarv  of  \M»i  \>n  iiimuii. 

Mr.  H  P.  Austin,  chief  awiMant  rnnimvr at  Cln••^^•Hu^d^•cctn^•t«^ 
works,  has  Ix-eii  ap|M.int«l  >liiel  clectriral  cngiiiwr  al  Sh«»cl«"'le- 
Works. 

Mr.  H.  Biirson  has  liw«n  ap|Hiinti<<l  a  charge  en|tin«>crat  Uw  I>n>e. 
oleelricity  w<irkK, 

Mr.  .1.  Flanagan  ha.'.  Ihvh  npj«.inlc<l  .-l^  In.  ,1 .e~->  «•■  th-  >"  " 

Side  Bridge  *  Kngiiiwring  ''  ■ 

BUSINF"^'^  T^-MS 

Tlie  title  of  the  .laniluf-  An 
alten-il  lo  the  An-  and  in.   > 

Plant  for  Sale.    Ho 

,„|,,.llls,-d  tot  sale  '       V 

Magneto  Paleiii' 

,ippK  ing  fill  111 
grunted  bel«c.  ..  I 

BANKRUPTCIES  AND  UQUIDATIONS. 

V    •  ■  .     ■  r ,   .  1 

iLM 

-'I.  I 
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FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 

BDUrnemouth. — 'Ihe  tramway  accounts  for  the  year  ended 
March  31  show  gross  capital  outlay  £477,585  (increase  £408),  of 
■which  £59,529  has  been  repaid.  Redemption  fund  amounts  to 
£47,994,  renewals  fund  to  £23,343,  and  reserve  fund  to  £5,367. 

Revenue  was  £114,321,  and  working  expenses  were  £53,711,  leaving 
gross  profit  £(10,009,  or  £01,773  with  net  revenue  additions.  Interest 
required  £10,720,  sinking  fund  and  loan  repayment  £17,225.  rent  of 
lines  £7,737,  allowances  to  dependents  of  employees  on  H.M.  service 
£4,554,  and  income  tax  (schedule  D)  £4,157,  leaving  net  profit  £17,377 
from  tramways  or  £10,275  after  deducting  £1,102  loss  on  motor  bus 
account.  Average  total  revenue  per  car  mile  was  16-79d.,  and  working 
expenses  including  power,  were  7-88d.  Passengers  carried  were 
17,947,403,  car  miles  run  1,034,040,  and  unitsused  1,048,123. 

Bristol. — The  electricity  department's  accounts  for  the  year  ended 
March  31  show  that  the  amount  boiTOWed  for  the  undertaking  is 
£931,062,  and  the  capital  expended  £900,757,  of  which  £413,495  has 
been  repaid  or  provided  for  redemption. 

Revenue  was  £143,923  (compared  with  £132,928  in  previous  year) 
and  expenditure  £98.348  (£75.291),  leaving  gross  profit  £45,574  (£57,030). 
Interest  required  £19,002  (£20,105),  and  £29,200  (£30.131)  was  provided 
for  debt  redemption,  the  net  result  being  a  deficit  of  £2,232  (against  a 
profit  of  £7.911).  Costs  were  0-989d.  (0-798d.)  per  unit  exclusive  and 
l-475d.  (r349d,)  inclusive  of  capital  charges.  Units  generated  were 
.30,103,957  and  .sold  23,579,139  (21,605,968).  Ma.ximum  co-incidental 
load  was  10,.576  (9.874)  k.v.a. 

In  his  report  Jlr.  H.  Faraday  Proctor  (general  manager)  sta,tes  that 
the  3,<KJ0  kw.  turbo- generator  referred  to  in  his  previous  report,  has  been 
delivered,  and  is  expected  to  be  put  in  full  runninf;  order  during  the 
jirCsent  autumn.  The  load  lias  increased  so  that  further  plant  should  be 
provided  immediately.  The  Government  restrictions  practically 
prohibited  supply  to  new  <onsumers  except  for  engineering  and  power 
jfurposes,  the  result  being  that  there  was  a  lessening  of  the  normal 
increase  for  jjower  purposes.  Reduction  in  revenue,  increases  in 
cost  of  coal  and  otiicr  materials,  and  advances  granted  to  employees, 
.seriouslv  affected  the  financial  results,  the  increase  in  expenditure  being 
£23,056"  (including  £10.041  for  coal.  Load  factor  was  27-59  (20-5)  per 
cent.  T<ital  connections  are  equal  to  907,393  (859.1124)  riO-watt  lamps, 
motors  and  heating  apparatus  connected  aggregates  23,440  (21,064  h.p 

Salford. — The  accounts  of  the  tramways  deiiartment  for  the  year 
ended  .March  31,  show  gro.s.s  capital  exjienditure  £7.06,574,  of  which 
£4<J2,5H7  i.s  outstandi  ig. 

Income  was  £284,443  (compared  with  £275,920  in  jirevious  year), 
and  gross  profit  was  £80.217  (£92,868)  and  net  profit  £967  (£18,473), 
which  has  been  placed  to  depreciation  and  renewals  fund.  .Xvcragi' 
total  revenue  jht  car-mile  was  12  03.3d.,  and  working  expenses,  in(  Imliri;; 
jK)Wf!r,  were  7  933d.  .Average  fares  charged  per  mile  were  0  40d.  ordinary 
and  0-30d.  by  cheap  morning  cars.  Passengers  carried  were  58,801,87(1 
(5«.4.'i8.20(l),  car-mili-s  run  5,673,(539  (5,495,295),  and  units  used 
10,881. .")94      1  944  per  car-mile. 

Swansea,  'ihe  Hccounts  of  the  electricity  department  for  the  year 
I  mlcd  .March  .'SI  show  gross  cajiifal  cxjienditure  £238,075  (increase 
£2.34,24()).  of  which  £179.917  is  outstanding. 

Revenue,  was  £39.010  (comparcfl  with  £38,295  in  previous  year), 
working  and  general  exiienscM  were  £20,(i.58  (£20,190),  interest  required 
£7,346  (£7,665)  and  rei>ayment  <if  i>rincipal  £6,00(J  (£5,49(i),  leaving  net 
profit  £4,412  (£4.944j.  Avi-rnge  price  obtaine<l  was  2(IOd.  (2,48<l.)  per 
unit,  working  cxixwimh  wen-  IIHd.  (r37d.),  and  lapilal  charges  ()-8d. 
(0-8d.).  'J'otal  nmxiniiim  supply  demanded  was  8711  kw.  (440  kw.)  for 
traction  and  l.7;i((  kw.  (l.8iKl  Uw.)  for  othi-r  purposes.  Units  generated 
■wore  5..'.(i4,47(i  (4,499,57(1)  and  sold  4,l!t«,220  (3,523,182). 

(upifal  ex|><'M>lilure  on  llir>  tramways  and  light  railways  is  £ll9,(i5(l. 
f  which  £22, KM  is  paid  of!  or  in  sinking  filrid.  Kevenue.  (rents,  &c.) 
..ojoiiiiteil  to  £7,:t<t!»  (Kimpiiri-d  with  £7,475  iti  previous  year)  and  ex- 
|Kii<litiire  (loan  elmrgcH.  &•',)  i,<  i:.'>,926  (£5,9IS).  leavlng'a  surplus  for 
the  year  o(  11,383  (i:i,.'>57).  the  ii<  cuniiduted  surplus,  with  interest,  being 
£2..'ik2  (£1,587),  of  which  £l,."i(MI  {Cl.rM))  has  been  transferred  (o  rates, 

'I'll':  iKiriiugh  (reuhiirer  (.Mr.  \V.  H.  .NhImiioIi-)  says  in  his  report  that 
I  !<•  agreement  wilb  Ihe  truniwavn  coMi|Miny  by  wliiili  the  (  iirporation 
lipply  the  whole  of  the  current  for  the  tramways  nmli'rially  assisled 
111')  iiniincinl  runulls.  Tim  Corponilion  look  ovi-r  the  company's  statioii 
and  will  rvjiay  the  company's  capital  at  the  rate  of  i;4(H)  per  amnim  for 
20  yeur». 

Mr.  .t.  W.  Uiirr,  borough  eli'itrieal  iMiginecr,  says  in  his  report  the 
Irowroom  ami  piibliiily  ilepnrlinent  lia',  niori'  than  jiistilied  ilx  ixislence. 

•  inni'tionB  imreai"  d  by  .■|2H  kw,  for  h<'nliiig,  95  kw.  for  private  lighting 
iiiid  22M  kw.  for  powrr.  \i\  :  moxt  o(  this  iMcrease  was  due  to  the 
publicily  ile|mrlnienl.  The  .Muiistry  of  .MunitioiiH  refusi'd  to  Hunction 
iMirnntuig  for  a  iKiiler,  Ai .,  and  Mr.  Uurr  thinks  the  time  is  ri|M'  to  again 
iipproinb  (be  .Mlninlry.  Jle  iiIko  suggeHt.i  that  the  imtailntion  of  lbi< 
eliitre  light  in  the  ( 'orporiitii>ii'»  houses  at  Trewyildfa  (  iiinniou  be 
proii'i'di'd  Kilb  nt  once,  and  Ihnt  it  is  iidvisalile  to  iliunifi'  ovrr  all 
'li.ttrirtn  Isyond  a  certain  dJHtanee  from  Ihe  works  from  diieit  current  to 

iKrniiling.iurrent,  wbirh  wonliJ  permit  of  lH'lt«.'r  voltagi>  regulation 
\  .ihoiil  I  ho  UM'  of  rotary  niai'liinen. 


COMPANIES'  MEETINGS  AND   REPORTS. 

MARCONI     WIRELESS     TELEGRAPH    CO.     OF     CANADA    (LTD.)— The 

report  for  the  11  nn'iith-  .mlcd  Dec.  31.  states  that  notwithstanding  the 
abnormal  conditions  ami  ilis])itc  the  various  restrictions,  an  increa.sed 
volume  of  Transatlantic  traffic  was  handled  between  the  Glaco  Bav 
station  and  Great  Britain.  The  company's  school  of  instruction  has  lieen 
a  factor  in  contributing  to  maintain  their  staff  in  replacing  operators 
assigned  for  duty  in  all  parts  of  the  globe.  The  output  of  the  lompanv's 
plant  in  Montreal  was  somewhat  less  than  during  the  pi-evious  year, 
owing  to  a  smaller  nunilier  of  installations  being  recjuired  for  nav^ 
purposes.  Advantage  was  taken  of  this  opportunity  to  develop  an 
improved  type  of  shi])  apjiaratus.  Compact  and  self-contained,  the 
new  cmbinet  set,  either  of  medium  or  large  size,  can  be  installed  on  ship- 
board in  short  order.  The  new  design  has  received  favourable  comment 
both  in  naval  and  mercantile  cjuarters,  and  its  success  has  been  followed 
up  by  the  development  of  a  smaller  set  on  similar  lines.  The  company 
has  been  awarded  further  important  orders  for  the  purchase,  of  a  con- 
siderable number  of  wireless  sets  of  various  types.  As  a  further  step 
in  the  policy  for  increasing  the  facilities  of  the  company's  service  to 
shipowners,  a  divisional  office  for  the  Maritime  Provinces  has  been 
established  at  Halifax.  The  number  of  wireless  telegraph  stations 
operated  by  the  company  on  shipboard  has  shown  an  increase  during 
the  year,  notwithstanding  the  fact  that  several  insallations  had  been 
lost  or  transferred  to  other  routes.  The  directors  regret  that  they  have 
not  yet  been  able  to  obtain  from  the  Government  a  basis  of  settlement 
in  respect  of  remuneration  for  the  use  of  certain  coast  stations  taken 
ovSt  by  the  Naval  De]iaitnicnt  since  the  commencement  of  the  war,  or 
compensation  for  other  sii  vices  rendered  to  the  Admiralty  and  elsewhere. 
REES  ROTURBO  MFG.  CO.  (LTD.) — The  accounts  for  the  year  ended 
Sept,  30.  1910.  show,  after  providing  reserve  for  ta.xation  and  £110,(MM) 
for  de])rcciati(iii  reserve,  a  cietUt  balance  of  £19.505  to  be  carried  forward. 
The  accounts  are  incomplete  owing  to  the  unascertained  liabilities  in 
respect  of  the  munitions  levy,  excess  profits  and  administration  of  the 
new  munition  works,  for  which  provision  has  been  made  as  far  as  possible. 


NEW    COMPANIES,    MORTGAGES    AND 
CHARGES,   &c. 

NEW  COMPANIES. 

J.  B.  Se  J.  ATHERTON  (LTD.)  (148  5411). — Private  company,  leg. 
Sept.  20,  capital  £l,(Mio  m  tl  slians.  Manufacturers,  merchants,  importers 
and  exporters  of  and  cuiitraitors  for  fuel  oil,  ammonia,  creosote  salts, 
fuel  of  all  kinds,  mechanical  and  electrical  engineers,  &c.  First  directors 
are  : — I.  B.  Atherton  and  .1.  Atherton. 

F.  A  JENNINGS  (LTD)  ( 148,568).— Private  company.  Reg. 
Sept.  28.  capital  £3.(10(1  in  £1  shares,  electrical,  mechanical,  motor  a#d 
nnuiiie  engineers,  giiiisniit lis.  &c.  Mr.  F.  .\.  .Icnnings  is  permanent 
numaging  director.  I',.-.',  oibn-  :  Keim  Works.  Hos.slyn  Crescent, 
W'ealdstonc. 

MORTGAGES  AND  CHARGES. 

BRITISH  MINIATURE  ELECTRIC  VEHICLES  (LTD.)— Issue  on  Sept.  It. 
IIHT.  nf  ti.lllio  dcl«  iilur.  ,.  pari  c.l  scries  i.f  whirli  particulars  have 
already  I"tm  lil.d. 

RURAL  ELECTRICITY  SUPPLY  CO.  (LTD.)— Particulars  of  £1.7(1(1 
dclicntiircs  I  icalcd  .\ii'.'.  10.  1917.  have  been  filed,  the  whole  amoiiiil 
being  now  issued.  I'n.pnty  charged:  .  Comiiaiiy's  undertaking  and 
jiroiicrty,  present  and  fiitiiic 

RECEIVERSHIP. 

NORTH-EASTERN  ELECTRIC  SMELTING  CO.  (LTD.l— R.  Temperley, 
MilKiini  lIcMisr,  Nr».  ,i,il(  .lu'l'vnr,  ceased  to  act  as  receiver  or  manager 
iMj  .Sept.  8,  I'JIT. 


CITY  NOTES. 

CUBA  SUBMARINE  TELEGRAPH  CO.  (LTD,)  An  iiitnim  .lc\  idend 
for  111.'  six  nioiiths  .  ii.lr.l  ,|,iiie  3(1,  el  lalc  of  5  per  cciil.  per  luiniini  (la\ 
fiv,-),  lirs  liccii  iliM  l:uv,|  .,n  ll diimry  .shares. 

DIRECT  UNITED  STATES  CABLE  CO,  (LTD.)  'I'lic  diin  h.is  Ii:ia  ,•  dr- 
rliMrd  an  interim  dixid.  nd  of  2s.  per  share  (less  tax),  making.  «illi  I  lie 
iiih'rim  <liviilend  r,livr,d\  pii,id,  a  total  distribution  of  I  per  inil.  for  I  Iw 
li.'.lf  yiT.r  to  Scp(.  30. 

INDO  EUROPEAN  TELEGRAPH  CO.  (LTD.)— The  ilirc.tors  have  de- 
,l,.i,.,l  an  iiil.-iiiM  iluhl.  11,1  for  thr  liiilf-Ncar  lo  .liine  311  at  the  rate  of  5 

p,.r  ,  ,.,il.  per  iMii ,  r  v  li.r.  paye.bl \  iMid  after  Nov.  I,  subject  (o  tlii> 

tirnis  of  the  Tiadiii).'  u  ii  li  the  Uneiny  prochunations,  lo  .sliareholders 
oil  the  regintcr  on  the  :il  s|  insl. 

ROYCB  (LTD.)  -Thi-  nel  profit  for  the  ye|\r  1910  was  £7.4(11.  i  iiil  Willi 
£2.9.".0  was  brought  foiwiid.  .\  dividi-nd  of  5  per  e,ni,  (t|.,x  five)  i^ 
reiomnieiided  on  the  .irdiimiy  sliares  ;  e.  Hiini  of  1'.-..I10I1  1ms  lieeii  written 
olT  k'ooilwill.  and  1)223  is  i  ;,n  led  forward. 

SUBMARINE  CABLES'  TRUST.  The  coupon  due  on  the  I5tli  iiist  will 
l„    I I  l.y  .Messi..  IdMi,  Mill,  .V  Co,,  07,  I/.nilmrdstivel.  ICC  3. 
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H.GH&LOW  SWITCHGEAR 


TENSION 


FOR    ALL    INDUSTRIAL    PURPOSES. 


RELIABILITY, 
SAFETY  and 
ROBUST  CON- 
STRjUCTION. 

NEW    SWITCHGEAR 
CONSTRUCTION  Co  Ld. 

S^UTTON,     SURREY, 
ENGLAND. 


1 


Rotary    Converters 

in  a  Railway  Sub-station. 

""THE  Dick,  Kerr  Rotary  Converter 
is  well  known  to  Electric  Traction 
Engineers,  both  in  this  country  and 
abroad.  The  sturdy  design,  the  sound- 
ness of  construction,  combined  with 
the  high-grade  materials  used,  has 
enabled  us  to  produce  a  machine 
unequalled  in  reliability  and  efficiency. 


DICK,    KERR 

&  CO..   LIMITED. 

HEAD  OFFICE:   ABCHURCH    YARD.    CANNON  STREET,  LONDON,  E.C.  4. 


r.r 


()(ll 


MiiiK  IhsIci,  Ncwrasllf,  'I'okyo.  Svdm  v,    Buenos  Aires, 
loluuin.sl.nr-,    Klo  .!<•   iMtu-iro  i.n-l  MJ..M 
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THE     ROUND    TABLE. 

By  "  KVA." 

I  have  been  crowded  out  with  air  raid  items  this  week.  I 
pass  some  of  them  on  as  an  aftermath  of  the  general  upheaval. 
Brighton,  for  instance,  I'm  told,  is  now  known  among  certain 
electrical  men  as "'  The  Better  Ole."  Up  to  the  ])resent  I  have 
not  had  John  Christie's  sanction  for  the  change  of  address. 

*  *         *         * 

Another  tragedy  of  the  raid  c:ime  through  on  the  telewriter. 
It  read  as  follows  : — 
.Sorrj-  to  say  light  brindle  bitrli  iHippy  has  died  from  excitement. 

*  *  *  « 

According  to  the  daily  press  : — 

I>iird  Rhundda  has  appointed  Mr.  H.  R  Benwick  to  act  as  Director 
of  Feeding  Stuffs  at  the  Ministry  ni  Food,  with  the  duty  of  organising 
the  supply  and  distribution  of  oil  cake  and  other  cattle  food.  At  the 
s|K-cial  rc((uest  of  Lord  Rhoiidda.  the  County  of  London  Electric 
Supply  Co.  (Ltd.).  of  which  Mr.  II.  I'..  Renwi«(k  is  managing  director, 
ha.s  agreed  to  loan  his  services  foi   the  puijioae  of  undertaking  this 

What  a  splendid  example  of  interlinwi.  Mr.  Renwick  will 
■sec  that  the  oil  is  electrically  piiinpcdLpat  the  corn,  &c.,  is 
electrically  grown,  and  stored,  and  tfi*^  the  cows  are  elec- 
trically milked  !     Lonl  Rhondda,  ynu'^fiin  our  side  after  all  I 


1 1  "s  20  years  a;; 
■   lullowing  a[i| 


>  since  I  didan\  " 
i-als  to  me  as  an 


shifiEWork,'  l>ut  I  must  .say 
lid  aipneer-in-chari;e  : — 
I  Petrograd.  Oct.  I. 
TclcgfainH  from  Kharkov  st.ite  that  theasployes  of  the  electric 
li«lit  company  there  arrc'<te<l  the  director*  pid  managers  and  shut 
them  up  in  th(;  hoard  room.  They  then  htld-a  meeting,  at  which 
they  rejected  the  |iroposal  to  apply  huiuinai^ justice  to  the  directors 
and  miina>{erM,  Ijiit  decided  to  keep  them  plilbnfflv  until  they  agreed 
to  grant  them  hitrlicr  wages.      Heutcr. 

I  ti  mv  time  >\c  had  to  go  into  the  chl^S office,  cap  in  hand, 
d  sav  ••.'<ir!  ■"  «^"... 


ELECTRO-HARMONIC  SOCIETY. 

SrASoN   1!'I7  Is      First CoscKBT. 
Unodlcial  Piogramme. 

In  Ihe  Chin.  ■     I.-.,      Lanthuiler. 
I  M.Mi  .Stiiakk-KTTB    "  We'll  kt....  k      I,  '  out  of  BcHiT).  '     .l/(-r.S'mi((-. 

AlllMDN   ■•!     nil      \l  I.IKS. 

l'»l'K.\iI ■     llll    lllUll  ...  //o/J/x. 

I'HE  (mm.  In 
'    '    Ituii'SiJiii  .\lert  me  i>y  .MiMiiilii.fl'  aliinr  ■■  il  iloMi  lUirnupil. 

link). 

Aw  '.\iiiu  TIP  .\\\  '.VRBoer. 
I.Kss  Mklanok    ■■  Heal  the  ■  I!  '  .Men  withtbemen  '  F 

'•  Tiiicrn-  "  itr.ttar. 
1   I'lrri.icTTB    .  ■'  if  liM  \  sm  s.,  ■ 


>l    'oVKH  "  r^lC.il 

Dkim 
»'    '  l..\MKilT  '     I  ' 

■i'  IUcbBaii 


<.rillr,l. 
.  .         Srtnlcliid. 

niH  TrsKs. 

iWin.liriK"   lli(A  .1/.  :;./.- 


THIRTY-SEVEN  YEARS  AGO. 

lFiypih  The  Ei.e.  tri.  i.w,  ih  t..l>er>t.  LSSO.] 
"  S.^LFORD.-The  .Salford  Town   Council   are  considering  the  nro- 
prie  y  of  promoting;  a  bill   i„    Parliament  durin-  the  next  .Se*.iiou 
which,  among  other  things,  wUl     provide    for  ,«wcr<    to   supnlv 
electric  ligh  .  '  '  ■ 

J.4JUN-S  ELECTRIC  LloHT.-\Vc  Understand  that  iiistnietio.L< 
have  been  given  to  proceed  with  the  lighUng  up  of  the  Roval 
FanoraiM  Leicester-square,  and  ad  uncts  with  :ji.  .laniins  decirie 
lights.  The  directors  and  artists  of  the  Panorama  have  carrie<l 
out  some  extensive  trials  at  the  works  in  Pari.s.  and  wen-  so 
satished  that  they  ha\e  decided  upon  adopting  this  .•iystoui. 

ROY.VL    ExCII.\X(;E     ResT.M  RA.VT.-It    i.S  difficU  t   tO   inttXHlu.-e     . 

gram  of  common  sense  into  a  brainless  animal  It  se«-ms  however 
certain  that  some  i<uch  a  crea  ure  has  been  '•  haxiug  some  fui, 
as  he  would  term  it.  with  the  electric  light  appanitu.s  in  ii- 
beneath  the  Royal  Exchange.  Fortunately  the  tampering  »  .- 
discovered  in  time  to  prevent  serious  injurv.  although  not  ui 
time   to   prevent   considerable   teniporar\-     ncoiivenience. 


Electrically-Operated  Fruit  Pulping  Plant. -.Maid-tone  Con»mt;. 

recently  made  .iiiaiigcnieiitf  to  supply  ele<trical  m<Ti\   f.i    ,  ' ,, 

fruit  pulping  plant,  which  coni:iieni-e<l  with  the  pulp 

of  plums.     The  fniit  pulping  is  U-ing  done  in  the  lai . 

works  of  Sh.ii])'s  Creamy  Toffee,  w  ho  have  turned  , 

bays  to  the  committee  resiKinsible  for  the  job.     No  exti 

of  electrical  supply  is  being  given,  as  for  several  years  jw-' 

.Sharps'    works   have    been   entirely   driven   froni  the   Cor|K.r.i(i. 

mains,  and  the  motors  already  inatallwl  in  this  !«i\  are  suftiricnt 

drive  the  pulping  machines. 

Street  Supplies  to  Motor  Vehicles.  -Recently  the  Commiwioner 

Police  .suji^csteil  th.t  tile  ipicstioii  as  to  facilities  for  the  siipplv  ' 

motor  vehicles  on  the  mad  of  fuel,  water  loid  jk.w. 

his  attention  and  was  likely  to  demand  uigent  iiti' 

war  when  motor  traffic,  especially  the  heavy  vnrietv . 

in  volume. 
Two  of  the   metropolitan   Borough  CouneiU  Imve   n-|Miik-d  on  il 

eoniiiuniicHtinnof  the  ConiiniKsinnrr.     Th.  \\..ik-(  ..iinii,;;i.  ..I  «•  il.i, , 

lin-en  Council  "'  doe.s  not  coniiidiT  it  pri   ■ 

iiieehanical  '  sources  of  »upply  "  applinn 

roails  in  the  iiielropulis  but  is  of  opinoi 

^iveu  Ui  any  application  for  ti\ing  i>ui  h  iippli.oi.ei.  ,u  aiiv  Mtir  >in- 
wliero  peitcslrinii  and  vehicular  traffic  is  n-glicilile." 

.\  eomuiittee  of  Keii»liii;t..n  r..nn' il  is  .(  ,,|,i„i.t\  tl.  ,!  it  m.n    U    1i. 
si  ten  could  Ik-  found  in  Ken-- 
fan>s)  where  .suitable  titliii- 
K'iveu  the  ro'i>|HTiilioii  .■!  " 
teniiininK  the  suitahililv  of  llu  .->.: 
i;rantiii);  of  •!»•   site  .sfmuld   l>e    - 
distiiu'tioii  shouhl  Is'  drawn  Im'Iw  ' 
Huch  nsMteani  wagnuH.  nndsui'h  %i'hi>  U  nasuwt  i' 
or  Kiis. 

Willejidi'ii  Coun.  il  hiis  id'"  n'plie.1  lliitl  there  ,.i. 
the  pnn">siil. 

U.SA.    N,lr.1te     PI.tHIs.       I '.■     »e- rv|.,n-    of    W.ir    m-rrtK-   n-, 
iiouiiced    111  .'    ' 
should  be  iiic 
from    atmo~|  ' 
line   of    water    |» 
of  e\islinK  pnw 
ilivolveil  IS    'I  .- 

llV  <  (UIKH's- 


WOldd     l~ 


■  !• 


Its   ..\, 


tl.l..     Hot    >cl    1.  polled     1 

eiiKAUed  ill  (he  makini;  "i 


'lis.;.  UkU, 


JMll^UKli    DISTANT  STOP  PUSH-BUTTON 


L- 


In.l.a.l    Ml    ••!. 
clrcull.    Il    l>i.aU>    Ih.    .  ir.  <ot    to     |K«     no.-.l 
ruvlurliia       Ihf.       l>>ld       .O'uil          Appllrabl- 
h.Kd   OP-..I-.I       .I.rt...  H-h It.t-' 

lORAnic  iiicrKi'  (I      " 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITED 

Hj»o  Office:   I'ALACK  PL.\CK  MAN'SIUNS.   KENSINGION  CT.,  W  S. 
Telephone;  Westees  6349.     Telegriinis :  "Siehbralos,  Kkx3,  Loxdon.' 

*  Lame  and  Supplies  Dept.  ■   98  &  99,   DPPEB  THAMES   STHEET,   E.C.  4. 
XelepliOuc  :  Citt  5350  Telegrams  ;  "  blEUOTOB,  Cent.,  London," 

HOME  BRANCH  ADDRESSES: 
BlBUINOnAU — Central  Ho.,  New  til.    I  Mavchestee— 196,  Deansgate, 
Bristol— 3(1,  Bridao  Street.  Newcastle— 64-6S,  Collingwood 

Caediff— S»,  St.  Mary  Street.  Sheffield— '-"J,  Hieli  St.     [Blilgs, 

Olasoow- A',  Waterloo  Street.  I  SoUTjiAiirTOX— 4li,  HiKli  Street. 

Branches  in   Principal   Towns  Abroad. 


E.  SHOWELL  &  SONS,  Ltd., 

STIRCHLEY,     BIRMINGHAM. 


SOLID   FORGED  BRASS  WING   NUTS. 

Tapped  Standard  Whitworth  and  B.A.  Standard. 


/^ 


Msda  from  No.  1  tai 

:><ilt  A  tent  /or  Iht  CUclncal  Trad'.:— 

LIONEL  ROBINSON, 


3,    STAPLE   INN. 
LONDON,     \VC. 
Tblephohe:  Holborn  6323. 


GLUE  POT  HEATERS 


SOLDERING  IRON  HEATERS 


WAX  WELTERS,  METAL  POTS 


CORE  DRYING  OVENS 


ENAMELLING  OVENS 
IMMERSION  HEATERS 
HOT  PLATES,  AIR  WARMERS 


and  all  kinds  of 
special  Electri- 
cal Apparatus  for 
Munition  Works, 
ShollFilling  Fac- 
tories and  all 
m  a  nu  f  ac  turing 
purposes. 

BELLING  &  GO. 

DERBy  ROAD  WORKS. 

Montague        Rood, 

EDMONTON,  N.18. 


INDUSTRIAL  HEATING  IN  CHICAGO. 

The  applications  of  electricity  for  industrial  heating  and  domestic 
jmrposes  is  making  rapid  progress  in  the  Ignited  .States,  but  more 
particularly  in  the  big  cities  and  in  the  manufacturing  areas.  For 
instance,  a  census  of  electric  heating  devices  connected  to  the 
mains  of  the  Commonwealth  Edison  Co.  (Chicago)  showed  that  on 
July  1,  1916,  there  was  a  total  of  33,270  devices  with  an  aggregate 
rating  of  23,857  kw.  In  13  months  ended  Aug.  1  last,  the  numljer 
of  devices  in  service  had  increased  about  3.011(1  and  the  comiectcd 
industrial  heating  load  had  increased  14..")00kw.  The  hea\  \- 
increase  in  connected  load  as  compared  with  the  increase  in  number 
of  devices  is  attributable  to  the  addition  of  arc  furnaces  and  such 
other  large  industrial  applications.  Among  the  smaller  articles 
the  commercial  flatirou  and  the  glue  pots  still  retain  the  lead  for 
popularity. 

The  ■'  Electrical  World  "  states  that  in  more  normal  times  this  might 
be  taken  to  indicate  tliat  the  development  period  was  past.  But  in 
tliese  strenuous  times  it  is  perhaps  more  accurate  to  conclude  that  it 
signifies,  if  anything,  that  energies  are  all  directed  towards  producing 
standardised  goods  and  no  time  or  effort  can  be  spared  for  development. 
That  the  electric  heating  industry  is  going  forward  on  all  fronts  is  evident 
from  the  fact  that  in  every  case  there  are  as  many,  and  in  96  per  cent, 
of  tlie  applications  there  are  more  devices  in  service  now  thin  theie 
were  a  year  ago. 

In  a  table  our  contemporary  gives  a  list  of  .50  different  electricity- 
consuming  devices,  varying  ii4  number  from  commercial  flatirons,  of 
which  25,850  are  in  use,  to  tempering  baths  and  monotype  pots,  of 
whicli  only  two  each  arc  recorded.  Among  the  new  applications  to  be 
recorded  are  four  annealing  furnaces  (240  kw.)  and  si.x  elertrolytic 
furnaces  (240  kw.)  :  there  was  an  increase  in  arc  furnaces  from  four 
(2.680  kw.)  to  13  (14,000  kw.),  and  there  were  also  large  additions  to  the 
number  of  glue  pots,  disk  stoves,  branding  irons,  soldering  irons,  beaters, 
air  heaters,  baking  installations,  &c.  We  tliink  the  table  of  sufficient 
interest  to  our  readers  to  reproduce  herewith  : — ■ 

,, 1916 ^  , 1917 — — ^ 

Device.  No.  Kw.  No.  Kw. 

*,\nnealing  furnaces  —  —  4  240 

Air  heaters  (industrial)    40  46  156  161 

Baking  installations     10  127  13  142 

Bacteriological  ovens  7  6  14  13 

Branding  irons    80  28  192  75 

Beer- vat  dryers  11  33  12  36 

(an  cappers 105  36  124  49 

(  ommercial  flatirons 25,000      17,(m»      2.5,850      17,610 

( 'offee  urns  (commercial )  9  14  22  35 

Disc  stoves  (industrial)   700  385        1,340        1,190 

Drying  ovens 7  ^18  38  101 

Enamelling  ovens     5  603  13  •>38 

Embossing  presses   11  17  12  18 

Extract  heaters  70  139  107  268 

l'\irnaces  (resistance) 18  38  32  126 

Film  drvers   ..., 13  27  13  27 

Furnaces  (arc)  ..; 4        2,680  13      14,000 

l''in'naces  (electrolvtic)*  —  —  6  240 

Chic  pots .■ 5,000        1,150        6,200        1,380 

Chic  (uokers    15  7^  17  81 

Cliic-licating  installations  (special)  .54  37  88  67 

l.iimer.sion  coils  (liquidhcating)  ....  1.50.  170  215  202 

Ink  dryers KiO  96  235  141 

Linotype  pots   21  36  24  38 

l.icinid-hcating  installatiuiis  (special)  (>5  72  82  94 

M.-lai-mclting  iiots  5  11  6  16 

.Material  heaters    36  57  62  118 

.Mciiotype  pots    '..  ^  2  4  2  4 

rriiitiiig-press  dryers 7  11  7  II 

Tutty-warniing  machines *     5  9  7  12 

IMcaiing  machines  (i  7  9  II 

I'lidio-print  dryers 4  S  18  22 

I'vidgraphic  machini's 5  29  5  29 

I'iii.to-.hcmical  hath  hciitris    7  13  21  36 

I '(,pconi  machines N  :i5  19  -17 

liootiiig-machiuc  heaters   4  29  5  31) 

liaclianl  heaters  (industrial) 21(1  144  3.56  202 

Sealing-wax  heaters 2(111  Ml  278  .59 

StcriliHcrK  90  40  104  49 

.Soldering  irons 7."i(l  l."i(l  920  192 

.SoUh-ring-iron  furnans    ;iO  J^i  -'5  19 

Sohlcr  pots  9  5  15  8 

'rcnipcring  oviMis 2  9  19  .11 

'rcnipcring  baths 1  7  2  14 

'r,.aslcrs(connnenial  lx|i,)  27  82  6H  206 

\  111.  aniwrH  (industrial)    IS  11  '    :i5  26 

\;uiiiHli  heaters  (.spravioM)    :  175  105  335  185 

\\a.x  knife  heatcPi)  ..". 34  9  43  12 

Wax  heaters 32  7  37  » 

Wallle  iron»  (eonuncrciid  type) •  12  12  23  23 

33:270     23.857     36,261      38.239 

*  New  opplicatioiiM. 
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Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM  STOCK  200.000  lb*. 


Peerless   Leatheroid  Insulation. 

Dyn&mo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Aibeitoi  Ribboni,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite— Sheet,  Tube  and  Rod. 
Preupahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT   FOR 

THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 

ADMIRALTY    OVER    1912  to   1917. 


ATTWATER  &  SONS, 

Established  1868. 

Co<l<l  : 
h.nc  N..  PRESTON  Jlh.Edllion   ABC 


An 

T.I 


Hopwood  St.  Milh, 


'/(2*"li 


B«.). 


k   W..l.>a   Union. 


J.  P.  DEVINE  CO.,  Buffalo. 


MANUFACTURER*    OF 


FacoDiDDfyiDii  ana  impipllD}  Plant. 

(PASSBURG   SYSTEM.) 

Th«  D«vin«  Co.  are  well  known  In  the    United    States 

and  Canada  as  the  leading  manufacturers  and  experts 

in  Vacuum  Drying   and  Innpregnating    Plant    and    have 

over  1,500  such  plants  in  successful  operation. 


AIR  PUMPS,  COMPRESSORS, 
VULCANISERS, 
CONDENSING   PLANT. 

Solvent     Recovery     and     Derisinating 
Plant  a  Speciality. 


Sol*   R(pr»«fntiliv«  : 

JAMES   LIVINGSTON,    LTD.. 
imi'HRial  noLSH,  kinoswa^.  »  <-• 

"CinUAtT.  Lo«Doa."  Giiii«<>>     tiO^ 


-i«fr 


Simplex 

G)nduits  s 
FitlinQsi 
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LOAD      AND 
EXPERIMENTAL 

RESISTANCES 

MADE  TO    ANY   SPECIFICATION. 

Particulars    of    Standard    Types   will    be 

found     in      our      List,     to      be      had     on 

application. 

RAPID  DELIVERIES  GUARANTEED. 

ISENTHAL  &  CO.,  Ltd., 

(DEPARTMENT    4) 

Denzil  Works,  Willesden,    London, 
N.W.  10. 

Coplroctors    lo     ihc    Admiralty.    War   Office.    India    Office- 
Colonial    Office.    Postmaster-General,  etc. 


Send  for  particulars 

EDWHiH.iaHHSFlELD 

&    CO.. 

Electrical 
Engineers, 

NEW 
BRIGHTON 


THE  CHEMICAL  INDUSTRY  AND  THE  WAR. 

Prof.  W.  J.  Pope.  aili:lre.ssing  a  meeting  of  teachers  at  the  Regent- 
street  Polytet-hnic  mi  S.iturday,  i^ointed  out  how  tierinaiiy  prepared 
for  war  by  the  estaiilishment  of  a  huge  chemical  industry  which  was 
built  up  around  the  mal  tar  industry  and  then  by  exporting  a  verv 
large  proportion  of  the  world's  requirements  of  coal  tar  colours 
and  pharmaceutical  and  photographic  products. 

That  success  was  achieved  in  spite  of  tlic  fact  that  this  comitrv  once 
possessed  the  whole  of  the  heavy  ehcniical  iiidnstry  of  the  world.  \\\- 
formerly  produced  practically  all  the  nitric  and  sulphuric  acids,  and 
the  greater  part  of  the  alkali  used  througlnmt  tlie  world.  That  had 
been  taken  from  us  by  Germany's  foresight  and  exploitation  of  scicntitir 
abilitj'.  Referring  to  the  creation  of  the  Department  for  Scientific  and 
Industrial  Research  with  an  endowment  of  £1,000,000,  Prof.  Pope  said  the 
question  we  want  answered  was  why  that  experiment  was  not  made 
20  years  ago,  at  a  time  when  it  would  have  been  undoubtedly  successful 
in  preventing  the  horrors  of  the  last  three  years  ?  We  had  suffered 
in  the  past  from  the  exclusively  British  method  of  making  the 
specialist  entirely  subservient  to  the  administrator,  the  latter  being 
generally  chosen  because  he  was  available,  because  he  was  poUtically 
acceptable  and  because  he  knew  nothing  whatever  about  the  subject 
which  was  to  be  administered  and  was  therefore  not  likely  to  be  prejudicetl 
by  any  previous  convictions.  Even  in  1915  the  Government  applied 
that  same  method  to  re-establish  the  coal-tar  industry  in  this  country. 
An  organisation  was  established  in  which  all  the  people  in  control  were 
men  who  knew  nothing  whatever  about  chemistry  or  science,  and 
naturally  enough  the  (invernment  organisation  had  proved  not  only 
a  great  failure,  but  had  had  the  further  effect  of  inhibiting  the  re-estab- 
lishment of  the  coal-tar  industry.  That  was  to  say,  the  organisation 
apparently  was  to  do  everything  that  was  necessary,  and  consequently 
private  effort  was  to  a  considerable  extent  hampered,  and  could  not  get 
on  with  the  important  problem  of  re-establishing  that  fine  chemical 
industry.  Such  prevalent,  but  entirely  mistaken,  activity  arose,  he 
thought,  from  a  lack  of  education.  If  it  were  generally  demanded  that 
no  person  should  be  regarded  as  decently  educated  who  had  not  mastered 
the  rudimentary  jirinciples  of  natural  science  and  of  scientific  method, 
that  farce,  staged  fur  the  amusement  of  the  whole  world,  in  connection 
with  the  coal-tar  colour  question,  would  have  been  impossible. 

Prof.  Armstrong,  who  presided,  declared  that  the  present  position 
<if  chemistry  in  this  country  was  deplorable,  owing  to  Government 
ignorance  and  indifference.  The  Board  of  Trade  had,  advisedly  and 
of  set  purpose,  put  all  scientific  advice  aside,  and  had  taken  measures 
which  had  not  only  proved  a  failure  but  which  had  actually  retarded 
the  development  of  the  dyestufi  industry. 


POSITION  OF  GERMANY  IN  NORWEGIAN  INDUSTRY. 

The   United    States  Consul    at   Stavaiiger   recently   reported  to 
his  Government  as  follows  : — 

A  good  deal  of  American  machuiery  and  construction  matorial  has 
rt^ecntly  come  into  the  district  of  Stavanger.  This  machinery  is  con- 
sidered first-class,  but  it  is  doubtful  whether  the  United  States  can  hold 
t  li(^  market  in  this  line  after  the  war  unless  special  cfforls  are  made  by  the 
individual  American  factories.  The  great  increase  of  Norway's  material 
wealth,  the  dcvelopiiKMit  of  hydro-electrio  jiower  from  moinitain  lakes 
anil  falls,  and  tln'  realisation  of  the  necessity  of  being  more  economically 
iude|)endent  by  the  use  of  natural  resources,  all  increase  the  ])ossibilities 
of  Norway  as  a  buyer  of  machinery  and  ctmstrucf  ion  nuvtcrial.  It  seems 
likely,  however,  that  as  soon  as  the  war  is  over  the  greater  part  of  the 
orders  will  go  to  Germany,  Among  the  reasons  fm-  the  profcronco  Nor- 
wegians have  for  dealing  with  Germany  are  the  following  :  Norwegian 
cnijineers  are  praclically  all  educated  in  Germany.  They  believe  in  the 
su|inri()rity  of  ( ierruan  methods  and  system,  in  the  thoroughness  of  the 
in.struction  tliey  hav<'  received,  and  the  superiority  of  that  country's 
(dxt  books.  Ciiniaii  lucasuromonts,  I'alculalions  and  catalogues  are 
all  more  inlelliyilil.-  lo  I  lii..m  than  others.  Germany  has  for  many  yeais 
had  an  almost  csdu.sivc^  market  for  machinery  and  construction  material 
in  Norway.  Norwcf^ians  arc  conservative,  and  prefer  what  they  have 
I  rind  to  Homethini;  new.  The  opinion  prevails  that  (iormany  can  supply 
ydods  more  elica|ily  llian  other  counlrieB.  In  bids  for  construeliou 
inalerial  for  pnlilic  works,  G»rmany  is  the  first  fiueign  ei>uiitry  to  be 
ri.iiHiileied,  I  lien  Sw.iloii  and  the' Ihiited  Kingdom,  Much  tJermnn 
imwhinery.  iVc.  i.<  already  inslailed,  and  when  parts  must  bo  riMU-wcd 
they  can  mosl  ivadily  bo  obtained  from  Germany  parts  nuuh!  in 
oth'or  countries  will  usually  not  til.  Per  inslance,  a  new  patent  eloetrir 
stove  ordered  from  Amorieiv  on  trial  could  not  be  fitted  to  any  eleotri. 
Kiieket  bneause  tlio  ho,  Uols  in  Stavanger  ore  made  on  the  German  plan. 
Travelling  agent n  fiom  Germany  are  nearly  always  on  liaiiil  to  make 
contracts  per«oiiiill\  ..r  to  aid  in  inHlalla'tiouB.  They  usually  speak 
Norwegian,  and  I  ,1  .     .ivat  pains  to  [ilcaie  |iossililc  custom. ts. 


For   Effective   Impregnation 


usc"LACWATT" 

Black    or  Goldan  Brown. 

JF.NSON      ei     NICHOLSON.     Ltd.. 

Insulalini         V«rnl«li  Orparlmenl. 

Go.wrll      WorUs.      Sirailord.      E.15 


,„  ,,,-  THE  ELECTRICIAN.  69 

October  12,  IJl'. 


See  what  we  do  with  our  20,000 
Volt  Working  Pressure  3-Phase 
Star  Cable. 

ROUTINE   TEST   PRESSURE—  Volts. 

i    hour   between   phases  50.0O0 

i    hour    between    phases   and    earth  50.000 

MECHANICAL   TEST  - 

Bent   6   times    to    a  21'   radius 

TEST    AFTER    BENDING  (\A/ITHOUT    BREAKDOWN)- 

1    hour   between   phases  100.0O0 

\    hour   between    phases   and    earth  70.OOO 

DESTRUCTION   TEST  (ON    THE    SAME   PIECE   OF    CABLE) 

{    hour   between    phases   without   breakdown  100,000 

1  hour   between    phases   and    earth,    without    breakdown  70.OO0 

2  minutes    between   phases    and    earth,    before    failure  120. OOO 

THE  CUSTOMERS  ENGINEER  REPORTED  ON  THE  CABLE  AFTER  BENDING: 

'•  I  then  stripped  the  outer  paper  off  a  short  piece  cut  from  this  cable,  and  found 
the  paper  in  excellent  condition  throughout,  and  practically  free  from  all  cracks. 
The  impregnation  was  most  satisfactory,  and  on  the  whole  I  have  never 
examined   a   better  cable." 


SEE    OUR    ADVERTISEMENT     NEXT    WEEK. 

BRITISH  INSULATED  I HELSBY  CABLES. 

Cablemakers   and    Electrical    Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Office,   in:     LONDON.    MANCHESTER.    GLASGOW.    BIRMINGHAM 
NEWCASTLE,    CARDIFF.   DUBLIN,  LthDS  A   BELFAST 


•■OOND    HAND 


THE   VICTORIA   ELECTRIC    PLANT    CO.. 
SPENSER    STREBT.    WESTMIMSTEH.    S.W. 


PEEBLES  •' •   ••  • 

~      ELECTRICAL  MACHINERY 
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PUBUCITY  WORK  IN  GLASGOW. 

It  would  appear  that  the  Glasgow  Corporation  Electricity  Depart- 
ment's showroom  is  contributing  its  quota  to  the  special  efforts 
for  war  funds,  &c.,  and  at  the  same  time  advertising  its  particular 
wares. 
-    At  the  Women's  Welfare  Exhibition,  recently  held  iu  Glasgow, 


tribution  to  a  Trades  Procession  and  Pageant  on  behalf  of fa^war 
fund.  At  the  present  time,  when  fuel  problems  are  acute,  the'appeal 
of  the  coal  and  labour  .saving  devices  thus  shown  bv  the  showroom 
staff  is  particularly  strong.  8  ch  messages  as  '  Use  ElectriclFires ^ 
and  Save  Coal  "  were  spread  broadcast,  and  ])raclical  demonstra- 
tions of  domestic  oiniations  by  electrical  apparatus  were^given  bv 
attendants  in  tlic  vtliides.  During  the  two  years  of  thc'existence- 
of  Glasgow's  elertiii    showroom'some  2,006\lectri'-  tires"  h  ive  been. 


for  the  purjiose  of  spreading  a  knowledge  of  practical  economy  and 
domestic  efficiency,  cooking  demonstrations  were  given  daily  by  the 
showroom  demonstrator,  while  the  exhibition  lasted,  the  apparatus 
used  being  a  Carron  range.  Many  enquiries  were  dealt  with  by  the 
attendant  staff  and  several  sales  were  effected. 

Our  illustration  shows  two  of  the  department's  electric  vehicles, 
.spscially  decorated  and  loaded  with  electrical  ajipliances,  as  a  con- 


installed  in  the  (.l.isg<iw  area;  and  vac  un  cleaners,  electric'  irons- 
and  other  appaiatiis  have  been  popularised  and  put  into  use  to  a 
similar  extent.  Rcreatly  some  laige  electric  canteen  equipments 
have  been  Kxed.  The  West  of  Scotland  College  of  ^  Domestic 
Science,  whose  premises  are  in  Glasgow,  has  hitherto  been  content 
to  confine  itself  to  coal  and  gas  ovens,  but  the  College  has  now 
arranged  to  install  a  large  electric  cooker. 


THE  GREAT  CENTRAL  RAILWAY 
passes  from  the  Metropolis  North- 
wards through  the  centre  of  industrial 
England,  throwing  out  its  branches  East- 
ward and  Westward  to  the  Coast. 
^  Its  Lines  run  orer  the  Great  Midland 
Coalfield  (of  over  4,000  square  miles  area) 
which  extends  into  the  Counties  of  York, 
Nottingham,  Derby  and  Lincoln.  This 
Coalfield  is  the  largest  in  the  British  Isles, 
and  is  estimated  to  contain  not  less  than 
forty-nine  thousand  mi lUon(49,ooo,ooo,ooo) 
tons  of  coal. 

^  The  important  Coalfields  of  Lancashire 
and  North  Wales  are  also  traversed  by  the 
Company's  lines. 

1  There  is  thus  afforded  an  easily  accessible 
source  of  fuel  supply. 

^  The  New  Eastern  Port  of  Immingham 
should  particularly  attract  traders,  as  its 
modern  equipment  and  accessibility  at  any 


ADMIRABLE 

SITES 


FOR 


INEW 

WORKS, 

FACTORIES, 


&c 


time  of  the  day  or  night,  irrespective  of 
tides,  are  important  time  itnd  labonx 
saving  factors. 

^  Adjoining  the  Great  Central  Railroad  at 
various  parts  of  the  system  are  situated 
Valuable  Sites  for  Works,  where,  by  the 
introduction  of  siding  accommodation, 
goods  can  pass  right  into  and  directly  out 
of  the  works,  which  greatly  assists  the 
Manufacturer  to  attain  his  desired  position 
in  the  World's  Markets. 
TI  For  information  please  communicate 
with  the  G.C.R.  Publicity  Office,  218, 
Marylebone  Road,  Ix>ndon,  N.W. 
H  Owners  and  Agents  of  LAND  and 
BUILDINGS  for  SALE  or  TO  BE  LET 
near  the  Great  Central  Railway  are 
requested  to  send  particulars  to  the  G.C 
Estate  Office,  12,  Paton  Street,  Piccadilly, 
Manchester. 

SAM  FAY,  General  Manager. 


H.  Weidmstnn,  Ltd.,  Rappersivil, 

S-w-itzerla-nd. 


MAKERS     OF      PRESSPAN     AND     INSULATING     MATERIAL. 

Pl-eSSboa-rd    l|'rr»»|ianl    In     Shcclt..    I<€,ll»     iinJ     Tiloe».    Oil.-. I 

lllnck    l-re>,«piQ,   rrc«»iian    'lubci.  and   Slaniplnifn. 
Amla.nite     (Viilc«nl»cd     Aslic»to«)  <;<.ll    l'r«me».   .Spoola  for    Ai>i>uralu»,   Dynamoi,, 

MoL.ri   mnJ    rr«n»t<.rm.r».      InKuUlinic   lllocki..    Tubei,  PUIr».   Ilexes,  ice. 
Ba.lcelite  flk  Cornlte   hUh  icn«l..o  m«ierlul)IUndlciio(.S»  li>  liKiur  ond  Hoallnif 

Ai.p.r.ni-.  (;..ntr(.lliT  I nuiiUilon,  Mould.-d  I'letci..  Terminal  C 
Asbestos-Cement  in  l-lmr-..  Arc  .Shlcld»  for  ConlrolliTN 


npftn, 


>(  ull  kinds. 


MIci   tnd   .SulLlllutpr..  Iniiilmlnir   I'c.rl™.  Trunsformcr    Snonlii. 

J.p.nr.r    lili    «nrt    i'lipcr    In    r<.ll»   »nd   tape™. 

C)ll-V.rnl«hcd    l.lncn,    l)lcii»..niil    1  «pr..  Oil- V.rnlnhed  Silk   .•<.    l-ipcr. 

ArtlfUUl    l.p.lh.r    nliii»  f..r   I'riillon    Urivp. 

lniiulttor«  for   Klcclrk    Furnicr«.  'Iramwiy^,   «cc. 
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The  Spread  of  Electric  Power. 

\\K  air  int..  r,>|.  ,1  t,)  a.x-  u  ,M.ir.  niont  by  Dr.  .1.  F.  Crowi.ky 
t"  the  •■flwt  tlmt,  little  advuiitiij;'  has  so  far  ln-eii  taken  of 
^l-ctticpowrin  the  textile  industry.  It  api.-ars  that  only 
•')  per  ('("nt.  of  the  power  of  te.xtile  facUmes  in  this  country  is 
ohtftineil  by  olcctriiity  generaud  in  the  factories  theniseive.s, 
and  only  k  per  cent.  i.s  tak.n  from  public  undeitakiiiji-s. 
Figures  of  this  kin.l  enable  one  to  appreciat.'  the  va.st  future 
there  w  bcfor..  electrie.  p.,«-.r.  There  u  little  doubt  that  in 
due  tim.>  the  electrie  drive  wjl  b-  uaed  exclusively  in  U-xt.ile 
fa^aorien.  Mor.-oyer,  the  le.xt.le  indurtrv  i.s  not  the  only 
indtiMtry  in  whi.h  larg..  developments  Will  certainly  take  place. 
In  fact,  there  arv  oth.-r.s  wher.-  .l.ftric  power  at  pre»,nt  plav.s 
«>"  I'urt.  but  whi.h.  n.v..rlh.-leH,s.  are  likely  to  d,•^■elop  in  th« 
near  (uture  „„  eleetrivaj  line.s  to  .1  .uttkcd  extent.  We  d<.  not 
Uiiiik  It  iH  too  inucl,  \,o»ii\  1,1,  !• 
^ri.Ml  elivtiiu  power  in  iJn 
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not  see  what  else  the  louncil  could  have  done  than  - 
needs  of  manufacturers'  without  hesitation.     It 


to  note,  as  might  be  expecte.1,  that  the  gross  c.«i  p, 
verj.  low,  being  only  0412<1.  for  the  works  c«=t  and  0^ 
total  cost,  including  capital  charges.  The  aver,, 
receipts  per  unit  are  0-^.5d.  This  gives  a  verr  r- 
margin  on  a  large  output :  indeed,  it  Is  clear  'th-v 
might  easdy  be  reduced,  but  in  aU  probability  the  - 
that  a  cautious  policy  should  Be  adopto.1.  s,  tha- 
ivser\-os  can  be  accuiimUtcd. 

Engines  for  Submannes. 

Ix  a  recent  issue  we  referred  to  a  useful  |>i|,i 
I"  articles  and  Papers  m  .submarines  whidi 
-Vugust   issue  of   the  "General   Electric   R. 
Wo  now  notice  another  article  on  "  Subinat: 
Literature  from  lid  1  to  1917,  ■  compiled  b\  11 
and  contributed  uo  the  "  Journal  "  of  th.-  K 
(also  for  August).     In  thi- 
iiiary  of  the  coiitent-s  of  t' 
ivferences.     The  de-i  •■ 
problems  affecting  f 
petrol  engines  wer.- 
generally  by  Die.sel  .  ■ 
but  nevertheless  re.j  . 
attention.     8uch  engmeo  »n-  Kt«ted  t 
0.55  lb.  t<»  0-tj;J  lb.  of  fuel  jier  hour  :  bn 
that   in  order  to  obtain  Huftirient   [hy 
available  the  noise  is  apt  to  beetmir  h. 
is  interesting  t.i  note  that 
re;ert  to  steam.     France.  : 
first  petrol,  then  s|4M'     •' 
and  ultimately  b(>tli 
flred  boiler   it  is  p, 
0-7  lb.    to  OS  lb.   of 
Weight  is  le.ss  and  Up 
than  in  the  cti.M<-  of  tl>' 
pr.'ssure  and  the  ev 
lower,  according  to 
Itj'fen'iK-*'  i.s  ina.le  «... 


t..r|i.Ml. 
I'liiiu'K 


\M 
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only  50  per  cent.  On  the  whole,  it  is  anticipated  that  an 
immediate  reduction  in  attendance  of  10  to  25  per  cent,  will 
be  experienced.  The  more  advanced  classes  have  sufiered 
most  severely,  and  the  staffs  in  many  cases  have  also  been 
diminished.  At  present,  therefore,  the  loss  of  students  does 
not  appear  to  have  approached  that  prevailing  in  this  and 
other  countries  where  courses  are  often  being  run  very  largely 
for  the  benefit  of  neutrals.  It  must  be  expected,  however,  that 
the  course  of  events  will  inevitably  bring  about  a  corresponding 
check  on  college  work  should  the  war  be  prolonged.  That  this 
general  reduction  in  the  number  of  engineering  students 
is'  a  serious  matter  for  the  whole  worW  is  admitted.  It  may 
be  hoped,  that  in  the  United  States  reasonable  care  will  be 
exercised  to  ensure  that  men  who  have  nearly  completed  their 
college  course  will  be  assigned  duties  in  which  their  training 
will  prove  valuable  ;  in  this  respect  they  will  surely  learn 
from  the  mistakes  of  other  countries.  The  chief  hope  for  the 
future  is  that  the  growing  recognition  of  the  benefits  of  scientific 
and  engineering  training  will  induce  the  authorities  to  do  all 
in  their  power  to  get  promising  young  men  to  enter  the  colleges 
after  the  war,  and  so  make  good  in  some  measure  the  present 
wastage. 


Institution  of  Civil  Engineers.— Mr.  W.  B.  Worthington. 
engineer-in-chief  of  the  Midland  Railway  Co.,  has.  from  con- 
siderations of  health,  resigned  the  presidency  of  the  Institution 
of  C'i\il  Engineers,  to  which  he  was  elected  at  the  last  annual  . 
general  meeting,  and  the  Council  has  nominated  Mr.  Harry 
E.  .Jones,  a  vice-president,  for  the  office  of  President  for  the 
yar  llilT-r.ils. 

Society  for  Electrical  Development  (U.S.A.)— ^Ve  observe 
that  the  Society  for  Electrical  Development,  in  the  United 
States,  has  issued  the  second  part  of  its  .study  on  "Industrial 
Heating  as  a  Central  Station  Load."  Sup])leiiientary  informa- 
tion relating  to  electric  furnaces  is  given,  and  other  varied 
applications  of  electricity  are  considered.  The  society  has 
also  issued  a  revised  edition  of  its  booklet  entitled  ''  More  than 
.3,000  VtiCH  for  Electricity." 

The  "Trade  Apprentice."— The  September  number  of 
the  ■"  Trade  A|)]>ii  ntiic."  the  journal  issued  by  the  members 
of  the  Trade  Apprentic(!  School  of  the  British  Westinghouse 
(■o.,  is  a  bright  production,  containing  among  other  articles,  a 
biograpiiic  sketch  of  Michael  Faraday,  by  Mr.  J.  S.  Brockle- 
hurst.  There  are  also  notes  on  electrical  switchgear  and 
moulding  methods,  and  lighter  contributions  referring  to 
varioii'*  .-[loiting  cvi'iits  organised  by  the  staff. 

Electric  Ovens  for  the  Army. — According  to  the  •Elec- 
trical World,"  a  linn  in  Chicago  has  submitted  to  the  United 
States  War  De]iartiuent  an  oven  for  electric  cooking,  inteiulcd 
(or  arinv  use.  Tiie  oven  i.s  designed  to  deal  witli  the  baking, 
boiling  and  frying  operations  necessary  for  about  150  men,  and 
i.M  htiiti-d  to  be  the  first  oven  to  enable  all  these  cooking  opeia- 
ti<<nK  to  be  undcitaken.  The  hot  plate  brackettcd  to  tlir  oven 
•will  ufcofiunodati'  tln'  rftundard  coffee  receptiicli'  ii.ted  in  tin' 
Unil''(l  SfitcM  army.     TIk-  '>\  c-n  is  rated  at  15  kw. 

Standardising;  Lamp-Voltages  in  the  United  States.  In 
H  M-ccjit  l'a|)cr  b'-fop-  the  Am"-ri(an  lllumiMiititi;;  J'^Mgitn'i'i  ing 
So(  i>ty  .Mr.  U.  Kasin  remarks  that  with  the  high  efficiency 
filumeni-  now  being  made  it  is  practicable  to  stan<lurdise  the 
voltage  iif  lumps  much  more  cloHcly  than  fornierly.  In  the 
year  lillC  about  00  jier  n-ui.  of  the  lamps  used  in  ihr  I'nited 
HUtes  were  riited  at  I  |o.  115,  and  120  volts,  and  of  the  re- 
iMiiinfler  the  greater  number  were  rated  lutween  I  12,  and  125 
'volts.  TIk-  ulluinmi-nt  of  thrre  oi  four  standanl  pn'ssures, 
Hueh  as  1 10,  115  and  120  volts,  iherefon;,  seems  to  In'  now  will 
within  the  range  of  practicability. 

The  "Faraday  House  Journal."- The  issue  of  tlie  •  Funi- 
day  lloii-.-  .loiirnal  lop  tlir  .Mieliaelmas  term  in  (his  y<'ar 
(Viii.  VII.,  .No.  l)rrfri.M  Ik  the  doings  of  nnmy  old  Faradians 
who  have  joined  the  forccH,  or  are  filling  important  engineering 
]ii>sition».     AiiKing  the  former  We  are  glad  to  note  that  l>ieut. 


.1.  N.  Alty  is  now  attached  to  the  Army  Ordnance  Dept.,  and  is 
stated  to  be  doing  very  important  Work  at  the  Front  in  France, 
for  which  his  long  experience  at  Faraday  House  qualifies  him! 
The  ■'  Journal  "  also  contains  several  technical  articles  dealing 
with  "The  Insidation  Test  of  Electrical  Machiner\- "  '"Iron 
and  Aluminium  Alloys,"  and  "  Radium  Luminous  Compound." 
There  is  also  a  short  note  on  the  Oerlikon  Electrical  Eu"i- 
neering  Works  in  Switzerland,  with  which  Faraway  House'^is 
affiliated. 

Zircon  From  Brazil. — According  to  the  "Iron  ,A.cre  "' 
Brazilian  zircon  is  becoming  a  marketable  product  in  *y^Q 
United  States,  being  saleable  at  $50  to  $60  per  ton.  Zircon 
is  used  chiefly  in  the  manufacture  of  refractory  crucibles  and 
for  the  refractory  linings  of  furnaces.  Silicate  of  zirconia,  the 
mineral  known  as  zircon,  is  found  in  small  crystals  mixed  with 
monazite  in  the  sands,  out  of  which  the  Brazilian  monazite  is 
washed.  In  the  process  of  recovering  monazite  from  these 
sands  the  zircon  and  the  ilmenite  (black  oxide  of  titanium  and 
iron)  are  separated.  As  the  dmenite  has  apparenth"  no  com- 
mercial value  it  is  thrown  away,  but  according  to  exporters, 
zircon  can  be  marketed  at  $50  a  ton  with  a  small  profit,  in 
spite  of  high  freight  rates.  With  the  present  electric  separating 
machines  it  is  practically  impossible  to  remove  all  the  monazite 
from  the  zircon,  and  a  residium  of  2  per  cent,  to  6  per  cent,  of 
monazite,  of  small  value  and  very  difficult  to  recover,  is  bound 
to  remain  with  the  zircon. 

Thermal  Conductivity  of  Armatures. — In  the  modern 
armature  one  of  tin-  chief  problems  is  to  get  as  much  output  as 
possible  within  a  given  space  of  material  without  excessive 
heating.  In  a  contribution  by  Mr.  G.  E.  Luke  to  the  "  Elec- 
trical World,"  this  question  is  considered  in  detail,  and  various 
methods  of  securing  improved  ventilation,  promoting  draught 
and  providing  paths  of  conduction  for  the  heat  are  discussed. 
A  point  of  some  moment  is  the  conductivity  of  the  laminations 
of  the  armature,  which  was  studied  by  getting  temperature 
gradients  illustrating  the  rate  of  flow  towards  the  extewior. 
Results  were  secured  on  silicon  steel,  now  widely  used,  espe- 
cially in  transformers,  and  on  the  high-grade  soft  steel  com- 
monly employed  for  armature  work.  In  the  former  case  the 
sheets  are  practically  insulated  witli  a  tihn  of  oxide,  in  the 
latter  with  varnish.  A  striking  feature  of  these  experiments 
was  the  relatively  high  thermal  coefficient  of  the  ordinary  soft 
steel  lamination,  more  than  twice  that  of  silicon  steel.  How- 
ever, the  lower  loss  of  energy  in  the  silicon  steel  goes  far  towards 
compensating  for  this  smaller  heat-conductivity,  and  the  choice 
between  these  matiMiiils  involves  a  nice  question  of  balance. 

Speed  Control  and  Stopping  Devices.— The  "  Journal  "  of 
the  Franklin  ln^lll^tl■  lor  Srpt^Mnber,  summarising  some 
notes  from  the  Bui<'au  of  Standards,  rrfers  to  Ibc  importance 
of  s])eed-limiting  devices  for  ce'rtain  types  of  prime  movers. 
.More  cases  of  rotating  ])arts  failing  by  over-speed  occur  than 
boiler  explosions  In  the  case  of  steam  turbines  and  belted 
water  turbines  such  safeguards  are  jiarticuiiuiy  necessary,  and 
even  reci])roc!iting  engines  are  lre(piently  fitted  with  extra 
valves  and  iiulc|)en(leirt  .speed-limiting  meciianisms.  AVater 
turbines  in  nuuiy  <ases  are  fitted  with  deflecting  nozzles  or 
\anes,  usually  o])eraledby  thegovernor,  to  prevent  overs]>eed. 
Separately  excited  direct-current  motors  are  ])articularly 
jiiilib'  to  run  away,  since  their  lield  excitation  may  be  greatly 
reduced  while  tin'  uimature  cuncnt  is  still  n\aintained  ;  and 
to  a  leas  degr(^e  si'ries  niotors,  motor  generators  in  parallel  or 
feeding  storage  bullcries,  and  rotary  convbrters  are  also  sub- 
ject to  ■■  rumiWiiys."  Where  diicctly  connected  to  nieclianical 
Idud  dangerous  (.vei-speed  is  not  liliely  to  ocenr,  liiil  wiiere 
belt-connected  or  under  a  generator  load,  which  niiiy  be  readily 
lost  by  the  opening  <if  automatic  cut-outs,  the  danger  is  much 
greater.  CentriluL'iil  devices,  which  at  high  speeils  actuate  :.v\]> 
devices  for  01)eniiiL'  I  he  source  of  energy  supply,  are  most  often 
ulilis(Hl  as  a  ^»rec  union  against  such  a  ennt  ingeiicy.  Ri'lease 
ci.ils,  whether  ]<\:vr,\  ,m  slatting  rheostats  or  otheiwise,  in 
which  the  (ic-ld  <iinriil  passes  through  llie   eoil,  are  uselul  for 

preventing    the    nrelesirable    conse(|uei -i    of    a  dangerimsly 

weakened  fiohl,  iind   m  .some  cases  eenlrilugiil  speed-limiting 
(hiviees  are  addecj.      I'n.vision  of  more  than  one  nmnual  ccm- 
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trol  device  is  often  desiial)!.-  for  stopping  prime  movers  o^' 
motors  ;  through  the  use  of  relay  control  circuits  a  single  valve 
or  main  switch  can  reailily  be  operated  from  several  points. 

The  Industrial  League. — AVe  have  received  a  copy  of  a 
pamphlet  which  sets  the  aims  and  objects  of  this  League. 

The  League  is  the  oDtcjmc  of  discussions  at  a  series  of  small  meetings  of 
( mploycrs  and  prominent  labour  leaders  which  have  been  held  during 
the  past  two  year-.  The  aim  is  to  bring  employers  and  workers  together 
in  friendly  relationship  whereby  they  ceui  arrive  at  a  common  under- 
standing on  -"'  iai  and  industrial  questions.  The  League  seeks  through 
pergonal  inttrc  uuriM;  and  discussion  to  secure  co-operation  between 
emplo>''rs  and  workers,  and  the  success  which  has  been  achieved  in  this 
tljp^tion  at  the  London  meetings  of  the  League  justifies  the  attempt 
to  «tart  local  as.soeiations  of  the  same  character  in  the  large  centres  of 
industry  throughout  the  country.  ^>uch  Jocal  associations  would  be 
affiliated  to  the  parent  body  wliii  h  would  furnish  them  with  assistanco 
in  organising  meetings,  provide  s[i<cikcr8,  literature  and  information  on 
all  subjects  relating  to  trading,  maiiufactoring,  wages,  housing,  &c. 

It  is  essential  that  direct  contait  be  made  with  the  workers,  and  through 
the"medium  of  the  trade  unions  and  those  members  who  are  closely 
associated  with  labour  the  Industrial  ]joagac  will  adopt  means  by  wliich 
this  is  sT'curetl.  The  operations  i.f  tlie  League  will  be  controlled  b\-  a 
general  committee  composed  of  cmplcjyen  and  labour  representatives. 
The  general  committee  is  in  process  of  completion,  a  number  of  pro- 
minent employers  and  labour  represeatatives  having  signified  their 
willingness  to  act.  The  complete  list  will  be  published  shortly.  The 
l/iague  will  confine  itself  to  an  educative  propaganda  and  will  take  no 
part  in  trade  disputes.  It  will  Ik-,  however,  always  ready  to  give  such 
information  as  it  may  poss«!ss  t^)  all  associations  of  employers  and  trade 
unions.  It  is  the  aim  of  the  I>«ai;ue  to  work  in  co-operation  with  all 
awwK'iations  which  have  for  their  objii  t  the  improvement  of  the  relation- 
ship U'tween  employers  and  employed,  and  whenever  possible  and  desir- 
able joint  action  will  Ik-  taken. 

Tliiri'  are  two  i  lasst's  of  sub.scription,  one  for  individuals  and  another 
for  linns  and  companies.  The  inilividual  (abecription  is  £1  and  firms 
iiiid  comfMinies  will  pay  £2  per  annum.  As  the  movement  is  a  national 
erne  memlMTship  is  not  conlineil  to  ••iii|iioyen)  and  workers.  The  hon. 
Hecretoriesan-  .M>s«rs.  II.  S<holey  an. 1 .1  Aines.oti,  Victoria-st..  S.W.  1.  and 
the  hon.  Ir.nsur. t^  iir.-  M.ssrs.  I..  .1    W  . rdle,  .M. P.,  and  Lee  JIurray. 

The  Hydraulic  Resources  ci  France.— Hi) erence  has 
recently  hcin  made  to  the  a.  n.ity  in  devek)ping  hydraulic 
power  in  Friiuce.  In  a  recent  i>sue  of  "  La  Nature  '  some 
further  data  on  thia  subject  an-  given,  a  coini)arison  being 
nuide  between  the  resources  in  water  power  of  France  and 
other  i-ountrie.s.  In  11)11  it  was  estimated  that  there  wa.s 
available  !),20(J,(X)0  ii.P.  for  a  iMiiiinTttm  of  180  days  in  the 
year.  This  compares  tvith  the  following  estimates  for  other 
••ountries  :— 


Norway 

Sweden  , 

AuKlriO'Hangnry . 

Ilalv  

H|./ 


H.r. 

7,.">IH(.(HM) 
ti,7.'>l).(NI<l 
l).l.')0,0(IO 
.■).,")(HI.(UKI 
I.IIIMI.OOO 


Swilwrlnnil    l..-,(io.(Mlii 

••'■rmnny    I.  ir...-.oo 

(Jreat  Kritnin  „        ;i<,Mi,o(Kl 

The  iiuantity  o'  water-pow.r  m  the  Alpine  regions  of  France 
nloMi-  iitcnuiputed  to  lie,  alioiit  I.'iihi.qOOh.p.  As  yet,  however, 
only  ahout  one-tenth  of  tin-  .l^  il.iblo  water  power  is  being 
actually  u.sed  ;  whereas  (J.in  r  though  relatively  rich  in 
coal,  has  used  uhoiit  ;il  |pei  cm  ,,|  her  much  snialler  supply 
of  water  power.  Franc's  annujtl  requirenients  in  coal  are 
estitiiati'd  at  ahiml  an,(MMi.(HMM.'iis  per  aiiiiuni.  Now  it  i.s 
<hI<  ilhiled  that  the  Water  |...\v  .i  .i\  ailable  in  Fruiico  is  c<|uiva- 
leni  111  'jiierKV  (..  niaily  1>(mhmj  moo  ton*  of  coal  per  annum  ; 

' '  'iiduHlries  cannot  dispense 

large  number,  such  as 


d  and  elect  ro-metalliiri:i- 
•nmi  water  power  can  le 


I I' 


and  while  it  is  adinitlc.l 

vv  illi   coal  f  hi-re  are  i n  ■ 

till.",   concerned  with  r|. 

cill  Wiiili,  wher««  cjrrtririty  deii\ 

very  I'lTectivi'ly  u««v|. 

The  Protliirfion  of  Coloured  FluiM  for  Demonsfnilioii 
and    Expeniiieiital    Purpoiip.s.     Miny 

I"  11-111  111  ii,.'  ii>. 

ii'iiiiii;inc   liTluri 

•■v|iiiiii.'nl.><.      .\ii  

'''•■"I"d    by   <i.    A      llenimilerh 

'im  The  flame  ll.lllse.i  in  pi. 

fi.l  11,       I    |.irinlU  disiKii.ll  burn. 1.  having  a  seii. 

""'  "  ■       'I' "1  •-•  mm   ill  diaiiietei.     Through  tin 

an  Mill  K.i.  mixturoa  |.«jw.e»,  and   Uy  suiulily   y 

the  mixture  aver)' hot  Bon  !umiiiou»tfl»niofnirn  I; 


m  length  and  about  l  in  in  diameter  mav  be  prxxluced  The 
flame  can  then  be  coloured  by  the  aid  o^  a  series  of  l^iaUv 
designed  spra>  ers.    Each  of  these  spraver.  consists  ofT^uS 

de.ired  to  mtroduce  into  the  flame,  and  allo^ving  ait  to  pass 
over  the  same  to  the  burner.  Two  capiUar^-  tubes  also  Jass 
into  the  vessel,  carrymg  electrode  wires  of  iron  rr  ah;,.  i„iun, 
The  positive  electrode  is  central  and  temiinu:.  .,ve 

the  level  of  the  liquid,  while  the  negative  ,1,,. 

side  of  the  vessel  and  passes  into  tlie  li.iui„       ,„-  ,.,,s„ive 
electrodes  of  all  the  sprayers  are  connected  to  one  of  the 
eoatmgs  of  a  Leyden  jar,  and  the  nesatives  are  arr.n,  .J  ... 
that  aiiy  of  them  in  turn  can  be  connected  to  the  or  • 
of  the  jar.     An  induction  coil,  giving  a  6  in.  spark 
for  working  these  sprayers.     In  working  the    . 
sprayers,  e.xcept  the  one  to  be  used,  are  \ 

gentle  current  of  air  is  then  allowed  to  j..  ^ 

admitted  until  a  flame  is  obtained  which  is  stili  luminous  near 
the  tip.  O.vygen  is  then  addetl  until  the  flame  is  non- 
luminous.  The  flame  is  then  coloured  bv  passing  sparka 
through  the  sprayer  intendetl  to  be  first  used.  Anv  of  tii« 
other  spraj-ers  can  be  connected  and  used  inst'^.l  u  ,  ,', .  .-.,,„. 
In  this  way  a  flame  coloured  bj-  any  desiretl  )  ,. 

obtained.     The  flames  thus  produced  are  f-  .  ,,  r\- 

useful  for  showing,  in  a  large  lecture  theatre,  ihc  !>^,,j^it^  ,,i 
the  more  volatile  elements  such  as  Ca,  Sr,  K,  Cu,  &c. 


DE.4TH.S    o.\    AcTlVK    .■~KI!\ 

service  are  reported  : — 

Lieut.  L.  IVake,  who  is  rv|>ortc<l  t<i  h.iM-  1. 
formerly  in  the  serxire  of  the  i  ixford  1 

Lieut,    (late    .\cting  rn|pt.i  .1.    ||.    i 
McCill  University  and  sonnlime  Kle<  ii 
of  India  for  the  State  Hnilways  die\i  on  ii.  :. 
station  of  wounds  received  on  the  ptrvious  dav 


OBITUARY. 

!\i<E.— ihe  iollnwing  deaths  on  «rtiv» 


>-ua)1>  .)■ 


PERSONAL. 

The  King  has  conferred  (he  digiut\  i>[  a  (Hrciii^i  •  i  im 
Kingdom  U|)on  the  Right  Hon.  Sir  Kranci*  Ho|nrood, 
(;.<'..M.(;. 


■Sir  Krancis  III 
ent<>rcd  the  I>i'^ 
subsiMiuently  .\- 
anil    I'ermanciit   S f  '  n 
Arthur  Hinker  nn  the  U 
Nalioiiiil  I'hysiial  I.nl>or 

War  Honoir.s.— '11 

Lance- Corii.   Alex.  It; 
.Messrs.   Dl.k.   Kilr   A    ' 

.Sergt.  Hyan.  n 
ment,  has  al.so  w 

Tlio  .MilitATV  M 
(K.K.A.),  foniicil 

War  t'AsiAi 


G.r.a. 

Ho 


ni'ml  Itnaul  aiul   Ktetnlur  (Vmi 
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A   NEW   ELECTRIC    MINE    HOIST    AT    BUTTE,    MONTANA.^ 


By  E.  S.  SAGE. 


Summary. — ^The  Paper  contains  a  description  of  the  equipment  in  connection  vnth.  a  recent  Ilgner-Ward  Lc-on;ud  hoist 
installation  at  the  Elm  Orlu  Mining  Co..  Butte.  Montana.  This  installation  is  one  of  the  two  largest  of  this  type  in  operation  i 
the  Unit«d  States.  Complete  data  are  given  on  two  sets  of  tests:  the  first  conducted  to  analyse  a  t x-jMcal" day 'g  r,fr,  a,^jj  ,|'' 
second  to  determine  efficiency  while  hoisting  under  known  conditions. 


General. 

During  the  past  year  and  a  half  great  progress  was  made  in  the 
field  of  mine  electrifications,  particularly  in  the  electrification  of 
mine  hoists  of  large  capacity. 

^  The  number  of  Ward  Leonard  and  Ilgner-Ward  Leonard  hoist 
equipments  put  into  operation  in  the  L'nited  States  during  1916 
and  1917  -wiU  equal  the  total  number  operating  prior  to  1916.  and 
the  aggregate  horse-power  capacity  will  be  50  per  cent,  ereater. 


SECONDS 

I'Hi,  I.-   <AU  ri.ATi;i)  Hoist  Duty  Cycxes. 

A  recent  llgn'-rVVard  \A-i>n'\u\  hoist  instnllation  of  loii.'jidorablc 
ii,t.i.  t  ix  thnt  lit  (lie  mine  of  tlie  Kim  Orlu  Mininji  Co..  at  Butte, 
M.,1,'  II,,..  Thin  e<jnii>ment  has  been  in  regular  prochictive  oi)erntion 
Biii'i-  the  finsl  week  of  InM  Kcl.niary  when  it  nphiced  lufold  uteitm 
hoiKt. 

This  e<)uipincnt  Ih  one  of  the  two  largeet  of  thJH  tyjK-  m  operation 

in    '■       'ountry,   and   exhibitH  iinutuol  gmootluiehs  of  oi)eration, 

.  and  cnno  of  control. 

of  (cKtM  nnder  ci]i(iratiiig  (»llditiOIW  wore  carried  out,  the 

r,  I,,  together  with  a  d(f»eription  of  the  equipment,  are 

J.' I  |K;r. 

I                        .•(iiiipiMcnt  IH  inHlallod  in  a  very  MiibHtautial  brick 

buildiii,u  '.I  ■ic    room,  thi-  iiint.ii  n.-nerator  m-t  wilii  ll.^•wlll•l■l,  tlie 
(■li|>  r.|«iil,it.M  Mild  the  K%\il<  t,l..i,.iil  oirupying  nil  of  one  eml.     'J"hr 

buildiii;.'  • ' "     •  '        '■'■'!,  both  by  day  and  by  night, 

nud  thci  •  I  rowdinK  and  eongcMtion.     IVo 

2(Mon+   I.  ■  'neit  provide  adequate  capueity 

fnr  the  handling  ..I  i!,.    I  .   .     •    i  |Mr(K^ 

•  AlrtlriMl  of  a  I'ftiKr  nu'l  l..f.,ii-  I  hc*Anioriettn  Inntiliilc  of  Klectrioftl 
V.wpivtr*. 
t '  One  abort  t<in*>  O'O  metric  ton. 


Duty. 

The  Ward-Leonard  system,  combined  with  a  flywheel  <or  1  1 
equalisation,  commonly  known  as  the  Ilgner-Ward  Leonard  sy.*^' 
is  widely  used.  In  this  uistance  flywheel  equalisation  was  impera 
five,  as  the  reservation  charge  is  based  on  the  ma.ximum  instan- 
taneous demand.  For  this  reason  fljTvheel  capacity  was  suppUed 
sufficient  to  completely  equalise  the  maximum  duty  cycle  met  in 
balanced  hoisting  from  the  deepest  level. 

The  shaft  has  been  smik  to  a  depth  of  1,800  ft.  (5-18-6  m.),  and 
ore  is  being  hoisted  regularly  from  the  1,100-ft.,  1,200-ft.,  1,300-ft., 
1,400-ft.,  1,.500-ft.  and  l,80d-ft.  (335-2  m.  to  548-6  m.)  levels.  Ulti- 
mately the  ore  will  be  taken  from  a  seam  3,500  ft,  (1,066-8  m.) 
below  the  surface. 

The  general  characteristics  of  the  hoist  are  as  follows  :^ 

Inclination  of  shaft  with  horizontal 90^ 

Present  maximum  lift    1 .800  ft. 

Ultimate  maximum  lift  3,500  ft. 

Weight  of  skip  and  man  cage  11,0001b.  (4.989  kg.) 

Weight  of  ore  per  trip 10,0001b.  (4,033  k<j  ) 

Weight  of  one  rope  CUOOft.)  12,500  lb.  (5,669  kg.) 

Maximum  speed  of  skip  during  hoisting.  2,500  ft.  per  min.° 

Diameter  of  cable  lo  in.  (38-1  mm*) 

Weight  of  cable,  per  foot  3-55  lb.  (1-58  kg.) 

Drums — cylindrical — double-clutched. 

Diameter  of  drums  10  ft.  (3  m.) 

triJ2  of  drums  3,600,0001b.  ft.= 

Maximum    hourly    tonnage    (2,000  lb. ) 

1    3,500  ft.  level  ." 155 

Assumed  mechanical  efficiency 85  ]»t  cent. 

The  calculated  cycles  of  duty  for  the  various' levels,  upon  which 

the  capacity  of  the 
electrical  equip- 
ment was  based,  are 
,showninFig.  1.  To 
insure  continuity  of 
service,  the  most 
inqjortant  consider- 
ation in  installa- 
tions of  this  kind, 
the  lirst  requisite  is 
that  the  driving  ina- 
chiuery  liave  a  safe 
margin  of  capacity. 
X  heating  guarantee 
of  40'C.  rise  for  all 
])arts  of  the  elec- 
trical equipment 
«  as  therefore  made, 
for  continuous  ope- 
ration, when  hoist- 
ing tlie  speciiied 
hourly  toimage  from 
any  level.  Tlic 
ellicioncy  cui'ms 
for  the  various  mi 
<hiucs  are  given  in 

l-i,t.'.  -'.  ^  e; 
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Is  III  deiiMiid  IroMi  till 
follows :  - 
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per  cent. 

per  eel)  1. 
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t  The  estimated  overall  efficiencies  corresponding  to  the  maxiniuiu 
hourly  tonnages  are  as  follows  : —  ■ 

l.-,oOft   level — overall  efficiency 46-2  per  cent. 

•MOO  ft.     „  „  „  48-3  per  cent. 

■S,rmit.     ,,  ,.  „  47-7  per  cent. 

The  hoLst  is  also  used  for  practically  all  of  the  hoisting  of  an  un- 
productive character,  such  as  handling  waste,  men,  timbers  and 
supplies,  and  the  hoisting  of  ore  is  done  simultaneously  with  this 
sort  of  work. 

The  overall  efficiency  at  which  the  ore  is  hoisted,  that  is,  the  ratio 
of  the  net  ^""'^  done  in  Ufting  a  days  ontpnt  of  ore,  to  the  kilowatt 
hours  of  clc'tric  energy  used  per  day,  is  therefore  much  less  than 
the  P^'iire.s  given  above.  The  mine  is  still  in  the  development  stage, 
ya  that  the  unproductive  work  is  a  large  proportion  of  the  total 
ref|uired  of  the  hoist. 

At  the  pre-sent  time  the  slip  regidator  is  adjusted  so  as  to  limit 
the  demand  to  4fX»  kw.,  as  this  is  sufficient  for  the  present  depths 
and  the  present  manner  of  hoisting. 

Description. 
The  hoist  consists  of  two  steel-plate  drums  10  ft.  in  diameter, 
grooved  to  hold  l.SKHtft.  (STO-l  m.)  of  1-5  in.  (381  mm.)  steel  cable 
]KT  layer.  The  drums  are  mounted  between  three  bearings  on  a 
single  shaft  which  has  an  e.vtrome  length  of  40  ft.  (121  m.).  Each 
drum  is  provided  with  an  axial-plate-type  clutch  and  a  parallel- 
motion  post  brake.  The  diameter  of  the  brake  tread  is  12  ft.  (3-6m.). 
The  bearings  are  all  of  the  two-part  tjrpe  provided  with  gravity 
feed  lubrication,  in  addition  to  oil  rings.  Sight-feed  oil  gauges  are 
provided  for  all  the  bearings. 

To  the  drum  shaft  is  coupled  an  1,800-H.P.,  80-revs.  per  min., 
r)2.">-volt,  direct-current  motor,  is  supplied  with  two  bearings  and 
sole  plates;  the  armature  shaft  is  14 in.  (36cm.)  in  diameter  in 
bearing  by  II  ft.  ."i  in.  (3-4  m.)  long,  and  has  a  forged  half-coupling 
for  c()ime<-fion  to  a  correBponding  li  ilf-oonpling  on  the  drum  shaft. 
The  armature  is  !••.'>  ft.  (2-8  m.)  in  diameter,  while  the  outside 
diaiuetiT  of  the  magnet  frame  is  I  I  ft  Sin.  (4-3  m.).  The  motor 
has  16  main  lielil  |mjIcs,  the  coils  In uil;  wound  for  12.')-volt  excitation 
and  has  comiiuitating  poles  t<>  m-ure  good  commutation  at  the 
heavy  ovfrlouils  encountered  in  Ih.-  service.  The  bearings  in  ad- 
diticifi  to  iM'jng  ring  oiled,  receive  liilirication  from  the  gravity  feed 
oiling  system.  The  extreme  length  ol  the  hoist,  with  motor,  is 
.'•I  ft.  !»in.  (I5-7  m.). 

The  motor  reeeivi>s  its  jiower  thn.iiL'b  a  «et,  consisting  of  a  genera- 
tor driven  by  an  induction  motor  imil  a  direct-coupled  Hywheel  and 
exciter. 

The  generator  has  a  continuous  i  aiiaoityof  1,30(J  kw„  at  525  volts. 
and  in  order  to  Huecessfully  commiiliite  the  heavy  currents  at  the 
li.w  voltiigrs  it  is  cr|uip|wd  with  coirutiutoting pole.fi  .and.  in  adrlitimi. 
•  •oiiipin^aluii;  uiniliiiu  is  placr.,|  In  the  pole  faces  of  each  of  the 
12  main  [hiI.s.  .\s  in  the  ca.fe  of  the  hoist  motor,  the  maiii-hc^ld 
exeilnliim  it  at  125  volts. 

The  induction  motor  is  rated  I.I50K?,,  thiee-phase,  flO  cvclis, 
2,20<l  volts,  ami  has  a  synchnmi.UH  speed  of  6J4  revs,  jmt  miii.  Ii 
i«  of  the  wound  ntU>r  type  with  '<>||«elon  for  connection  to  ilir 
nutoniatie  .slip  regulator. 

The  flj-\vlirel  is  built  up  i.f  ll,:        i.lM  uteel  plates,   II  ft.    |o  m 

(.'l»l  Ml.)  in  diameter,  ho  tlmi   il  .  .Iieral  spei-d  at  synclmuiiMM  i 

llt.HNtff.    (,V8kin.)    per    iiuMiil.         I',-   width    of    face    U    2li.-.  in. 

(■'i2ciii.),  iiiaking  the  total  wcmlii     ■iKIOIh.  (41,73(1  kg,),  excluH\.> 

of  shaft.     The  ,. lutes  ar<-  -cunK  "«l  t..g,.t  her   by  steel    ri\.l>. 

l-ubri.alion  is  allordcd  Im,iI,  1,^  '      I, ,«-. pressure  oil  pin.ip 

genri'il  to  fhi-  sh.ift  sii|,|il.ipi.  ni, 

In  or.lir  to  reiliicc  thv  .In  ,  ,vslem  when  starling 

111'     .1,  a  .mall  iiiolor  .In.  „r.-  ,„|  J,,,,,,,,  in  provided  t.. 

"ii|.|''v  .)ll  prewiin-  lui.l.r  il  With  this  starling  pump  in 

'/I';,',''"'"  ""•  *••  "'"'  »■'•■  'a  KH  with  Wt  iKT  cent,  of 

lull  I.M.I  ..iirrnt  fn.rn  the  i  ,  , 

" '•  '  "nunlun.  ih  „  p,(,.„„i„„  „f  n,,,  i,„|„eli,.ii 

'""'  'Imtiel.l  fram,- , .,  Ilo  an  exlen«ii.n  of  the  h.i 

I  a  c.intUMious  rainu:       21  kw,  at  125  voKs. 


?hMevrr  ™  '•''Th'""  .""^^  '^^^  "'"^  °"  ^'»''"  '^  <»--PJet« 
or  out  of  f^  '^u  Z^^  "'"'^•"^  »^  operated  br  a  throw.  e«ber  in 
or  out,  of  a  crank  throueh  an  arc  of  lgii= 

inthrhnrT"^  ^'^^•^."'•""ot  ammeter  and  voltmeter  are  mount«i 
A  n-  f  u     '■"""'  '■'"'  'he  depth  indicators. 

anil  n.      •  .  ■'■  ''"■'"^  "^""P^"^  ^'""■^  ^^"^  «»  the  pmper  n.t« 

and  pro\-ides  protection  against  overM-indin  -       ■  ''  .  i^  "J* 

an  additional  protection  limit  switches  act  :^ 

selves  are  instaUed  in  the  guides.     In  genet  .     u 

Wdl  cause  the  direct-currvnt  circuit  breaker  f,  ..,.,.  wll  c^u^.  the 
brakes  to  be  applied.  The  direct-current  cireuit'b^^ker  woToS 
undei  any  of  the  following  emci^encie* :-  "^ 

(a)  E.ictreme  direct-current  overload. 

(6)  Overwind  top  or  bottom. 

(c)  Loss  of  exciter  voltage. 

(rf)  Loss  of  motor-lield  excitation. 

(e)  Overspeed  of  hoist. 

(/)  Overspeed  of  motor-generator  set. 

Tlie  opening  of  the  nuin  line  alteniating-curreat  oU  cirouit  Ur«wli..r 
wdl  not  open  the  direct-current  circuit  breaker,  r  -  ■  -'  •  i,r 
brakes,  but  the  operator  is  free  to  continue  hoi.--.  •  h. 

stored  energ}- in  the  H\-wheel  will  permit.     The..;  ,,.,.- 

SAvitch  is  indicated  in  the  usual  manner  bv  the  nn^n;^  ,.{  »  bcU. 
\\  hen  the  direct-current  circuit  breaker  has"be<n  oiM-nMT under  anv 
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by  the  holding  down  bolts  to  hold  it  in  place,  tlie  purpose  of  the 
tiles  being  merely  to  serve  as  barriers  to  prevent  leakage  between 
phases.  Common  sewer  tiles  are  used  for  the  purpose.  The  value 
of  the  input  limit  is  adjusted  in  the  usual  manner  by  varjnng  the 
number  of  the  counter-balancing  weights. 

SElsfei  i-f'      :  ■    •  Tests. 

The  first  set  of  tests  was  for  the  purpose  of  analysing  a  typical 
days  run  under  ordinary  conditions,  as  regards  its  relation  to  the 
electrical  equipment.  In  the  second  test,  measurements  were  made 
of  the  electrical  quantities  for  a  few  trips,  to  determine,  if  possible, 
the  efficiency  while  hoisting  under  known  conditions. 

First  Test. — A  log  was  kept  of  aU  the  movements  of  the  hoist  from 
7  a.m.  to  7  p.m.,  recording  the  time,  the  nature  of  all  trijjs,  cjuantity 
of  ore,  &c. 

The  hoist  is  used  for  the  hoisting  of  ore,  simultaneously  with  the 
unproductive  work,  as  the  conveying  of  timber,  men  and  supphes. 
Moreover,  the  hoisting  is  of  such  an  intermittent  nature  that  a 
straight  line  input  to  the  motor  generator  set  is  not  even  approxi- 
mated, even  at  the  low  hmit  of  400  kw.  Storage  or  bins  are  under 
construction,  but  were  not  in  operation  at  the  time  of  the  tests. 
To  illustrate  the  character  of  the  load  a  portion  of  a  typical  day's 
load  chart  is  shown  in  Fig.  i.  This  curve  is  reproduced  from  one 
of  the  daily  records  from  the  30  ia.  per  hour  curve-drawing  watt- 
meter included  with  the  switchboard  equipment.  The  I'csults  of 
this  test  are  given  below  : — 

Duration  of  test   12  hours. 

Actual  time  hoist  in  motion 3o  hours. 

Total  number  of  trips  made 280 

Number  of  skips  of  ore  hoisted    63 

Percentage  ore  trips  of  total  22-5  per  cent. 

Total  weight  of  ore  hoisted  252-5  tons 

Average  weight  of  ore  per  skip 4-01  tons 

Average  Uft  of  ore   1,428  ft.  (435-2  m.) 

Net  work  done  on  ore-total 272  kw.-hr. 

Net  work  done  on  ore  per  trip  4-32  kw.-hr. 

Net  work  done  on  ore  per  ton   1-08  kw.-hr. 

Kw.-hr.  energy  used  during  day    1,500  kw.-hr. 

Total  kw.-hr.  energy  used,  mcluding  non- 
productive work  per  ton  ore  hoisted 5-94  kw.-hr. 

Kw.-hr.  u.scd  while  hoist  at  rest  -. 680  kw.-hr. 

Kw.-hr.  used  while  hoisting  ore  582  kw.-hr. 

Kw.-hr.  returned  to  power  system 14-fi  kw.-hr. 

Overall  efficiency  while  hoisting  ore    4()-7  ih-t  cent. 
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The  IripM  with  ore  were  divided  among  the  levels  as  follows: 

\j\i\.  No.  trips.  Actual  lift. 

I  (KK)ft.  (304-8m.)  «     1,068-5  ft.  (325-11  m.) 

I.KKjft 3     1,1700  ft. 

l.2(K)ft 3     J27l-2ft. 

i,:i((Oft : 20     i;!72-5fl. 

I.KKlft .7     1473-5  ft. 

)..-,(Hlfl 22     1574-5  ft. 

I.sooft.  (548«m.) 2     1015-2  (583-7  111.) 

The  wi-i)<ht  o(  ore  liiilia<<d  wiih  obtained  by  obwrviiig  the  numln-i  ..I 
mm  diiiii|i<:il  into  einli  Hkip  and  iiHinij  an  uvcrogo  weight  per  car  oblaiiic-d 
from  n  liir^te  iiiimlxT  nf  cnrH. 

Srcoiiil  Teil.  -In  order  l<i  He(-ure  iih  riipiil  holHting  iin  poHMible 
there  M'lMi  necumuialed  at  the  1,500-ft.  level  30  (iirK  lA  ore  making 
IKiHHilile  live  conHe'-iilive  IripM,  nn  fuMt  im  the  Mki|iH  coi/lcj  Ijc  loa(h-(l. 

ContiniioiiH  rec-ordH  were  niiide  on  the  griipliic  iiieterH  of  the  direct- 
current  volt«Ke  and  eiirreiil  and  of  the  allernalinR-eurreut  current. 
A  lime  marker  inarki-d  every  necond  on  all  of  the  recordn  HJnniltaue- 
oiihIv.  The  Hpeed  ol  the  inolor-generntor  »et  wim  read  at  fre(|uent 
inter\'Hlii  and  telegraphed  to  one  of  the  grii]>hie  reeordK  at  the  iuHtanl 
of  rentJinKt  •*  reconi  of  the  conHeeiitivo  rendingH  being  kept  which 
WttH  liiler  tranHfcrred  to  the  graphic  record.     The  Hjiectl  of  the  hoinl. 


motor  was  taken  from  the  tachograph  record  and  the  30m.  per  hour 
recordmg  wattmeter  supphed  a  record  of  tlie  power  dehvered  to  the 
motor-generator  set.      The    foUowiag   conditions   pertain   to  this 

test  : —  ■ 


Hoisting  done  in  balance  : 

Duration  of  test   

Lift 


565  .sec. 


NT      u        /■••:••■■,•••.••;■■; l,574-5ft.  (479-;im.) 

JS'umber  of  skips  hoisted 5  ' 

Weight  of  ore  hoisted 20-3  to^g 

Average  weight  per  skip    4-06  Vms 

Net  work  done — total    24-1  hr. 

Average  time  per  trip    113  sec. 

Actual  running  time  total  310    „ 

Actual  running  time,  average  per  trip    62    „ 

Time  at  rest-total 255    „ 

Time  at  rest,  average  per  trip    51    ,, 

Average  time  for  acceleration  22    ,, 

Average  time  for  running  at  full  speed 15-5  sec. 

Average  time  for  retardation    24-5    ,, 

Average  rope  .speed    1,525  ft.  per  min. 

Maximum  rope  speed ' 2,580     ,, 

Average  speed  of  M-G.  set    486     „       ,, 

Hoist  motor  input  (exclusive  shuntfield)  ...  32-64  kw.-hr. 

Hoist  motor  output    28-2         ,, 

Mechanical  efficiency  of  hoist  83  per  cent. 

Energy  input  to  M-G.  set  total    50-5  kw.-hr. 

Kw.-hr.  per  ton 2-49 

Overall  efficiency    4-77 

'    The  energy  dissipated  in  the  various  jjarts  of  the  equipment  was 

foimd  to  be  as  given  in  the  table  below  : — 

ICw.-hr.         Per  cent,  of 
Losses  in  mechanical  parts  of  hoist,  sheaves,  net  work. 

guides,  &c 4-1       170 

Hoist  motor  losses  6-25     25-9 

Generator  losses   5-53     .".      22-9 

Induction  motor  losses 3-99     16-6 

Flj-wheel  losses 4-08     17-0 

Slip  regulator  losses 2-12     8-8 

Exciter  losses  •...  0-39     1-6 


Total  losses   26-46  109-8 

Net  work  clone  on  ore    ..i 24-1 

Total  energy  consumed 50-56  kw.-hr. 

Overall  cfficiciu-y    47-66  per  cent. 

The  hoist  motor  input  was  measured  directly,  and  the  output  was 
obtained  by  deducting  the  losses  which  were  based  on  factory  test  results. 
The  power  input  to  the  motor-generator  set  when  nm- 
nhig  light    as  measured  by   the   30  m.   per   hour   curve- 
drawuig  wattmeter  and  checked  by  the  indicating  watt- 
meter was  80  IrsT.  at  512  revs,  per  min.     For  the  average 
sjieed  of  the  set  during  the  test  this  was  taken  at  7S  kw. 
The  segregation  of  the  losses  m  the  set  Was  made  from 
results  of  tests  made  in  the  factory.      The  rumiing  light 
ini)ut  to  tlie  set  moludes : — 

Flywheel  bearing  friction  and  windage. 
( leiH  ratiir  hearing  friction  and  -windage. 
Iiidiii  1 1. Ill  Hii.tor  bearing  friction  and  windage. 
Iniiiirti..ii  motor  core  loss  and  running  light  copper  loss. 
Hoist  iiiotiu-  shunt  held  (with  coouomy  resistance  in  scries> 
Exciter  loss  with  load  of  motor  field. 
The  same  total  loss  in  the  equipment  is  obtained  by  adding  to 
the  running  light  loss  of  the  set,  the  increase  in  losses  while  under 
load,  these  being  readily  calculated.      On  this  basis  the  result  is  as 
follows: — 

kw.-lir. 

.Motor  shunt  lielil  (incieaso)     0-LlS 

IndiK-lion  motor  cojiper  loss  (inorcase) 0-223 

lOxciler  I0.SH  (iucrease)     ....'. _"•'"'" 

Generator  hiHscs  (exel.  fdotion  and  windage)  3-019 

.Mdlor  losHCH  (exclusive  shunt  field)    4-440 

negiilatiir  losses     _-]20 

r.iiiining  light  loss  of  set    ^j  f'" 

l-Vietion  in  nice  liaiiical  parts  of  hoist    •*' 


,,nl  26-460 


rliided  in  the  above  segregation 
I  Uw.-hr.,  u.sed  in  operating  the  ai 
>e  solenoids  ia  also  included  in  1li<- 


(■(insisting  <d' 
■uiuulator  or 
ninuing  light 


-hr..  as  iigaiust 


,'Vn  item  not 
approximately  1 
pump  and  the  I 
iu|nil. 

The  Uilal  eiteiny  accoimted  for  is  Ihcrehire  WS 1 
50-5  shown  by  I  Ik  wattmeter.  "         ,      ,-      ,. 

The  energy  oulpnl  of  the  generator,  ««  obtained  from  the  riireet- 
eurrent  poW*r  cnrM-H  by  the  aid  of  a  rolling  planlineter.  was 
32-04  kw.-hr..  and  (he  "input  38-17  kw.  hr.  The  mput  to  the 
generator  wuh  hI  the  rate  of  243  kw..  so  that  duriiy?  the  li;ips, 
a]ii)roximBt«ly  27-r.  kw.-hr.  were  requited  from  the  flywheel.  I  he 
average  apecd  redueticm  of  the  Ret  during  hoinling  was  lo-O  per  ccnl 
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on  the  basis  of  which  the  energy  g.^  ■  .  -i'  d^S  th=  '^^'^.J^'^'f^.^^f 
%,5f)0  Irwr.-sec,  or  26-8kv.-hr.,  vhich  .haAs  feurly  weU  with  the 

^^%ener"l!  t'he^'test  results  check  very  weD  with  the  estimated 
peHonnance.  The  friction  losses  in  the  hoist,  sheaves,  rope  and 
guides  proved  unexpectedly  low.  '     -  .     .    ,  -^i 

The  efficien-y  of  hoisting  exceeded  that  antJCipated,  even  with 
the  li-ht  loads,  the  load  per  skip  bein;:  but  80  per  cent,  of  that, 
consick-red  normal.  With  heavier  loads,  aswhrai  hoisting  high  grade 
copper  ore,  the  . Hi,  ien -y  would  be  further  increased. 

The  tcndPii(\  -hould  be  for  the  efficiency  to  increase  at  the  greater 
depths,  the  m  iximum  probably  being  reached  at  the  intermecUate 
level"- 


The  time  for  retardation  is  coasiderablv  i.'iij.  r  \i. 
calculating  the  duty  cycles  and  is  the  "result  of  t! 
setting  of  the  Welch  safety  device.     At  pre=rr,*  rhcr'^ 
reason  for  rapid  hoisting,  and  the  man  ■.. 
policy  of  .safety,  require  the  slower  rate  ■ 
in  the  retardation  period  would  further  ■ 
efficiency  of  hoisting. 

The  stand-by  losses  are  considered  particulaiiy  low  for  an  equip- 
ment of  this  capacity. 

It  is  believed  that  by  increasing  the  loading  time  so  as  to  obtain 
a  more  uniform  input  to  t'le  power  set,  decreasing  the  retardation 
period  and  bringing  the  load  up  to  normal,  the  hoisting  efficiency 
of  this  outfit  will  reach  50  per  cent,  at  this  level. 


OPEN  AND  ENCLOSED  TYPE  FUSES.* 

BY  A.  B.  EASoy. 
.S'«mm/i/-y.— The  author  .11-.  u--s  the  relative  merits  of  open  am!  enclosed  type  fiu«-;.  an.i  Minn 
that  have  Ijccn  published  rtlatini.'  to  their  testing  and  standardisation.     Subsequently  he  discusses  ma' 
on  which  the  fusing  of  wires  (le|>end8,  and  develops  a  formula  relating  the  instantaneous  current 
A  table  i.i  given  enabling  this  formula  to  be-applicd  to  practical  cases. 


This  article  deal.i  with  the  question  of  fusing  cuiTents  in  open 
an<l  encloHcfl  fuwti  for  carrying  3  to  H>i'  ammreBat  2.50  and  .iOO  volts 
and  currying  i)»  to  l.lKHl  amperes  at  22  an4<0  volts  ;  such  fuses  are 
u-ed  in  telephone  exchaniic  work. 

The  subject  was  iiivestiirated  whi  n  8t«lldardisui<:  the  "  Fuses 
Kiu  losed  "  in  use  in  the  ('out  Office.  Some  notes  on  the  subject 
found  in  other  rejiorts  may  also  prove  of  int6Net. 

Open  Type  vebsis  ?:n<  i.osid  Fuses. 

I'he  open  type  fuse  here  considered  k  one  in  which  the  fuse  wire 

■  bure  and  is  stretchetl  between  two  t.  rminalfl;   along  the  greater 

|Kjrtiou  of  its  length  it  is  not  in  coiit:i.  i  with  any  solid  body.    .Small 

houHe  service  cut-outs,  some  porcelain  li  indk  fases,  luid  lamp  fuses 

are  often  of  this  type. 

The  enclosed  fuse  is  one  in  wliiili  tlie  foae  wire  is  placed  in  a 
Hbre  tube,  the  apace  between  the  tiilic  .nid  the  wire  being  tilled  with 
Home  fonn  of  tire-re«isting  insuliiliii'.;  in  iteiial  of  a  non- hygroscopic 
nature.  If  the  fuse  birnvs,  a  complete  lew  enclosed  fu.se  is  inserted, 
and  the  blon-n  fuse  repaire<l  at  leisure  .ilter  taking  the  eajje  to  pieces. 
The  fuw  win-  is  not  visible  nor  nceessilile  until  the  case  is  dismantled. 
Monley  fuses  and  Berrj-Skinner  swili  li  fuieaare  of  this  type. 

There  are  various  types  of  semienclosed  foses  which  are  iiiter- 
inediatc  betwec-n  the  oiK-n  type  pmper  and  the  enclosed  type.  The 
riio-t  comimin  of  mieh  semi  enclosed  ly|ie«  is  the  porcelain  bobbin 
ty|M'  fuHe  with  an  ajtbestos' tube  covering  the  wire,  with  whi<'h  flic 
imbeirtoN  in  in  eontnct  during  most  of  it.s  length.  At  the  ends  the 
wire  in  faHt<'ned  in  the  open  air  under  scrtirs  and  is  visible.  The 
diaciiHsioii  of  fusing  (urri'iits  does  not  cover  such  .semi-enclosed 
UinpH,  MS  il  ileals  with  two  clearly  deliiied  typee  where  the  (Huiditions 
of  the  wire  an-  siippoHed  to  be  deliiiilely  known,  but  it  includes  the 
ca-e  ii(  (Mjrcelain  handle  fuses  which  hold  s  bare  wire. 

I  he  varioa*  cliaraetcrislieH,  advaiilagi-oOl  and  disadvanlaKeous, 
..r  111.  .,,   III..  I  VI—  ,,f  fiiiie  nmy  |„.  minimariMd  thun  : 

Ol'KN  Tvi-K.  Krsr.H. 
"I    III'"    n    linger  to  perMiii.s  fnuii   iiiolten  metal  flying  aliout 
when  llie  fii-e  l,|.,uH  iiiilnui  the  (use  in  en.'loeed  with  iriass  covers  or 

•iniilar  piole.  t ;    n   short  ciniiil    in  MoWtag  the  fuse  may  split 

jK.rrehiin    handle*.     {Str   the    phot.w.  in    'Joum."    I.K.K.,  45/«3n 
llillt.) 

'■    l>en-   IK  nothing   l< il   the   i>    '<il  «hon   vaixirised,   and, 

•111  iih-  may  be  «(  u'l   I 
l.lowinK   of    the    fo'c    cauKc-    no  «qikMion    iu<  the   gnws 

I  1  illoii  ix  iiiirelinlde,  itwxu^  |p  |ta  depeiulenec  ti|>.>n 

■lie  wire  relnlivc  to  nii  ■  mraib  Mid  clmmx-  siirfuccH 


of  uiiiliul,  .tad  iiiHiii  uhelhrr  lh<<  fii 
yonlally. 

'r)  )'nlibmllon  I.  d>  i-ndpnl  tip* 
d;    fr.r  in«taiiee.  a   No    2.1  N.W  ( 

ir.-M(<  under   (llf  ^Tine  ronilitlon 


nPMd  vrrtienlly  or 


hori- 


(/()  Replacement  of  fuses  is  easy  and  costs  little. 

(j)  The  first  cost  is  high  if  poreelain  types  of  mountings  are  used, 
except  when  the  poreelain  handle  acts  as  a  switch  an<l  the  cost  of  « bi- 
switch is  s;\ved. 

{k)  The  wire  is  subjei't  to  corrosion  unless  of  suitable  mrtal. 

(/)  The  lo.ss  of  heat  from  the  wire  is  chieHy  by  radiiition. 

KsrijisKn  FlSES. 

{n)  There  is  no  danger  of  molten  metal  flying  about. 

(h)  The  tilling  keeps  the  metal  relatively  cool,  ao  that  the  (onn.t- 
tion  of  an  are  in  va|)orised  metal  is  difficult. 

(r)  The  blowing  of  the  fuse  causes  an  explosion  if  tlie  fuse  ii  l>adly 
made. 

(rf)  The  calibration  is  relialile  and  inde|iendeiit  of  the  (HiMtioii  of 
the  fuse  :  it  dejiends  chiefly  u|x>n  the  heat  conductivity  o(  the 
filling. 

(e)  The  cahbration  is  indejK-ndent  of  the  mounting;  t>  ninM  d-  .    ii 
depends  upon  the  lugs  of  the  fuse.     For  instani-c,  a  2'^  '    ' 
wire  used  by  one  manufacturer  in  a  ]>artieular  tyj>o  ■  ■ 
rated  at,  .say,    /   ampere:    the  sjimo  wire  pin.  -  '  ■■ 
carrier  could  be  rated  ilifferently.     The  rahl 
fuse,  rated  at  /  ampere   for  terminals  J  m|.  m 
greatly  altcrctl  even  if  the  fuse  is  placed  on  trriiuii..I-  ••!  1 
urea. 

(/)  The  use  of  a  wrong  fuse  i^  !■>  -'inc  cvt.nt  iivs.ir,- 
the  mounting  centres  of  fim"!i  of 
use  of  hair-pins  or  bare  wiri»  We 

{ij)  The  fact  that  a  fuse  has  1.1.... ..  .-  >   ..■•. 

certain  makes  of  fus«>s  indicators  are  providc<t,«bul  thrae  are  not 
ub.solutely  reliable. 

(A)  .-X  impply  of  enclosed  fuse*  i«  require«l  when  •• 
nec«««iry  ;   such  a  stock  of  fusm  is  more  costly  than 
wire. 

(j)  The  In 

(<•)  The  I 

(/)  Thel.i 

Hcfore  di 
is  made  to  oi  ' 

II.  O.  [..ikcotint 
(hwcrilu*   the   on 


IV|.. 


id  IV|H'  of  tcnn.nil 

c   »lil    luHC   „!>,!,■ 

d  l.el».-i'M  Icn.n.; 


'  wire  iiikteiiilof  Irnd  M  I 
if  motal  can  be  ii-  'I 
llw  olreuit  mll^   '' 


eairl,         ,f.:.  !..,U  U,  ri.pla...  blown  ( 
ilnpn.tc.  I.    I  t,,,,,,  ovrrliind>. 
'"    '  '  'tfcor  blowini;  of  the  fii-e  i«  vlilble  l.\  o. 


I'tfier  in  llie  W^-i  i  iili. . 


rie«|  Kiii;ii 
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An  attempt  had  Leen  made  to  reduce  the  tolerance  so  that  tlie 
variation  in  fusing  current  for  a  particular  wu-e  should  only  be 

.   (MO.^M5)/=Jo, 
but  manufacturers  could  not  produce  fuses  which  would  fulfil  this 
concUtion. 

Lacount  states  that  it  is  desirable  to  specify  the  minimum  capacity 
of  plant  to  be  used  to  supply  the  cuiTent  for  the  short-circuit  testiiig 
of  fuses,  and  also  to  specify  the  resistance  of  the  circuit  in  series 
with  the  fuse.  He  made  tests  with  fuses  on  alternating-current 
circuits,  but  the  behaviour  of  the  fuses  was  the  same  as  when  placed 
on  similar  direct-current  circuits.  It  had  been  suggested  that  the 
eddy  cun-ents  in  the  mountings  would  affect  the  behaviour  of  tlie 
fuses,  but  no  such  effect  was  found.  In  this  connection  it  may  be 
mentioned  that  open  wire  fuses  imder  screw  terminals  on  alter- 
nating-current circuits  are  Uable  to  work  loose  on  account  of  vibra- 
tion. (See  "  Trans."  A.I.E.E.,  11/439/1894,  and  Andrew.  "  Elec- 
tricitv  Control,"  p.  67.) 

L.  W.  Downes  ("  Trans."  Amer.  Inst.  Elec.  Engr.,  28/947/1909) 
deals  with  the  design  of  enclosed  fu.ses  for  currents  of  50  amperes  and 
upwards.     He  shows  very  clearly  the  desirability  of  making  the  fuse 
a  ni'  Itipk-  one;  that  is,"to  use  five  or  fen  strands  or  strijis  spaced 
apart  from  each  other  within  the  filling  rather  than  having  a  single 
wire  or  strip  of  same  sectional  area  placed  at  the  centre  of  the  filling. 
When  enclosed  fuses  are  T?hort-circuited  the  wire  fii-st  heats  then 
melts,  then  vaporises.     If  there  is  no  cooling  and  the  gas  is  fully 
vaporised,  the  volume  of  gas  is  about  2,400  times  the  volume  of  the 
metal.     In  order  to  obtain  a  cooling  effect  tlie  surface  of  coiitact 
between  the  wire  and  the  filling  should  be  as  great  as  possible  ;    it  is, 
therefore,  better  to  useanumberof  strands  or  strips  in  parallel  rather 
than  one  thick  wire  or  strip.     The    heat  in    gram-calories  trans- 
mitted from  the  wire  to  the  outer  casing  is  l:'{T.,-Ti)St  V,  where 
A-'  is  the  heat  conductivity  of  the  fiUing. 
.S'  is  the  surface  of  contact  with  the  wire. 
Tr,  is  the  temperature  of  the  wire  ;   T,  that  of  the  casuig. 
I'  Is  the  mean  length  from  the  surface  to  the  enclosure  or  case. 
T,  should  be  kept  as  low  as-possible  for  a  given  current  i ;  there- 
fore,'/' must  be  as  small  as  possible  and  8  as  big  as  possible  ;   if  T.,  is 
low  there  is  less  chance  of  an  explosion.     Downes  gives  very  in- 
teresting oscillograph  cur\es  of  voltages  and  currents  existing  during 
the  blowing  of  fuses  rated  at  00-80  amperes.     The  fuses  were 
short-circuited  across  a  6,000  ampere-hour  battery  fed  by  500  kw. 
generators " 

The  common  theoretical  formula  for  fusing  currents — viz., 
Precce's — which  is  mentioned  in  handbooks,  manufacturers'  cata- 
logues, &c.,  is — 

Xonnal  fusing  current,  ig— -constant  -yj'. 
This  current  i„  fuses  the  wire  after  a  long  time  ;  its  magnitude  is 
determined  either  by  (1)  a  slow  current-temperature  to.st,  from  the 
i  —  T  curve,  or  by  (2)  a  quick  fu.sing  current-time  test  from  the  i-t 
cur\'e.  In  (1)  the  temp.ia  ure  T  of  the  wire  when  traversed  by 
various  small  currents  is  noted;  in  (2)  the  time  I  taken  for  the  fuse  to 
blow  when  traversed  by  various  l)ig  currents  is  noted.  The  small 
and  big  currents  I'lve  reference  to  the  rating  current  of  the  wire  in 
fjuestion.  The  slow  tost  is  made  by  sending  a  current  i  through 
the  wire  until  a  stcacly  temperature  3'  is  attained  ;  now  increase 
the  current  to  i  ^  <li  and  tlic  temperature  rises  to  T  -dT  :  con- 
tinue this  i)roccKH  in  Hteps,  allowing  the  t(Miii)craturc  to  become 
steady  between  each  one  ;  after  a  certain  number  of  increases  the 
temperature  will  l)ecome  7',,.  the  meltingpiinl  temperature  for 
the  wire  under  test  and  tlic  wire  fuses.  The  curit-nt  which  fuses  the 
win:  iH  «■„.  the  N.l''.''.  If  /„  were  sent  through  tlie  wire  when  it  was 
cold  a  very  long  time  would  elapse  before  the  fuse  would  blow.  The 
(piick  text  iH  made  thus:  Send  a  current  much  greater  than  the 
N.K.C.  through  the  wire,  say,  r,i„,  which  fuses  the  wire  in  /  seconds ; 
rcadingu  ore  obtained,  say  : — 

A  current  5ij  blows  fuHO  ia    2  seconds. 
A  current  4io  blown  fuse  in    7  Hcconds. 
A  current  :!i„  blows  fuse  in  30  HeeoiidM. 
A  current  2i„  lilows  fiiw;  in  10f»  hc<  nrids. 
draw  II  curve  corinc<ling  I,  the  time  for  fusing  with  i  the 
wv  lind  Ihal  the  curve  Im  hyperbolic,  aiul  that  there  is  a 
point  where  /  in  iriliniU-  and  the  current  id  ip-     This  .  iirrcnt  will  be 
IwrhnpH.  a  little  U-m  than  the  i„  found  previously      The  iiorimd  fusing 
current  i„will  be  such  that,  nay 

A  current  i,,  ( I      .'I  per  cut.)  never  blmvs  the  fusi-. 
A  lurrcNt  i„H(lO)  blown  the  fuse  in  four  hours  or  infinite,  time. 
A  current  i„  (I     3  [X-r  cent.)  blows  the  fuse  in  I.IKM)  secondH. 
A  current  i„  ( I  •  KIO  per  cent.)  bloWM  tin-  fuse  in  KMt  seconds. 
All  fuHfo  nhould  be  rated  in  terniM  of  L. 

llMacrnll  (■■■louni."  I.lvK.,  44/l02,llMO)  dencriben  lcMt«  made  on 
bare  Htninded  fuMe»  in  order  to  find 

1.   I'reece'Mconiitanl  in  lliee<|Uation.  (using current^  coiiMtiuit  ;•  l>\ 


If  wr- 
current. 


2.  The  effect  of  holders  on  fusing  current. 

.,    rri         t-             ^'- 1"- f- for  single  wire  fuse 
.3.    Llie  ratio  ^  ^ — 2 

X.F.C.  for  a  stranded  fuse' 

Tin  fuses  of  28,  24,  22,  S.W.G.,  clamped  to  terminals  3  in.  apart, 
were  used  ;  the  fusing  currents  varied  from  3  to  13  amperes  :  the  rate 
of  increase  of  current,  di,  was  =0-1  ampere.  The  variation  of  dia- 
meter in  the  wires  was  found  to  be  less  than  2^per  cent.,  and  was 
therefore  neglected  in  tlie  calculations. 

In  one  case  the  chance  air  currents  caused  t>ie  ;jj_]7'  (^<    jq  varv 
from  7  to  8-3  amperes  for  one  wire.     To  avoid  such  vatiatjons  special 
precautions  were  taken  to  prevent  draughts.     I\IacCall  foMvdthat 
jSf.F.C.  tWo-strand  fuse 
N.F.C.  one  strand  fuse 
And  that  the  value  increased  as  the  size  of  wire  uicreased. 

MacC'all  suggests  that  the  fusing  current  might  either  depend 
upon  r^— Ti  if  due  to  conduction,  or  upon  T^^—T^*  if  due  to  radia- 
tion, but  does  not  associate  the  two  expressions,  as  is  necessary. 
T^  is  melting-point  temperature ;   T-^  is  air  temperature. 

Kefford  ('"  .louni.  I.E. E."  45/620/1910)  discusses  standardisation 
of  fuses  and  gives  the  results  of  tests  up  to  60  ampere".  He  states 
that,  any  specification  for  fuses  should  embrace — 

(a)  A  definition  of  rating  currents  in  terms  of  t^. 

(b)  Ranges  of  rating  currents  and  voltages. 

(c)  The  definition  of  one  or  more  points  on  the  "  time-overload  ' 
or  ('  — /  curve  (see  equation  9  and  1). 

(d)  Regulations  as  to  non-interchangeabOity,  freedom  from 
deterioration,  temperature  rise,  perfect  operation  under  aU  condi- 
tions. 

(e)  Specification  for  the  carrjTng  out  of  the  overload  and  short 
circuit  tests. 


yOOT.      lOOOX. 
Temperature 


10      20     30  sees 
Time. 


His  discussion  on  the  definition  of  rating  currents  is — 

Let  rating  current  be  i. 
,  The  fuse  must  blow  in  4  hours  when  the  current  is  o/  =  »o- 

The  fuse  must  carry  indefinitclx'  a  current  (a—a)l. 

In  American  practice  o=l-25,  a— ii=l-.0  so  that 
/  =  io/(l-25)fotV(MO)=0-80  «•„  ~0-91  /„. 
Tl.is  allows  a  \n\'  small  overload,  viz.,  25  per  cent,  of  the  rating 
value,  so  that  a  fuse  rated  at  10  amp  res  would  blow  eventually  if 
12-f)ampee  wcrcsciu  through  it  continuously.  An  overload  of,  say. 
50  per  cent..  15  amperes,  would  of  course,  blow  the  fuse  relatively- 
quickly,  say,  in  Id  seconds.  He  suggests  rating  currents  of  2,  4,  6, 
8,  10,  15,  20,  30,  40,  .'lO  ampere 

Kefford  suggest.s  that  a  fuse  should  blow  in  I  minute  wlien  a  current 
1-50/  is  sent  through  it.  In  the  new  Post  Office  specification  we 
are  asking  lliat  the  fu.sc  should  blow  within  5 seconds  wIhmi  a  nnivnt 
2  /  Is  sent  through  it. 

Tmhouy  of  I'isi.m:  'VVihks. 

Let:— 
g=  heat  gninm.a  bv  the  current  per  cent  mid 

=  l>/iryf-)|l  .  .,»|.' 
/=the  rating  iiirrent  of  tlic  fu.'tc  ;    tins  ma\ 

about  (l'.)lli,. 
1=  the  inHtanliiniMiuH  value  of  tlic  cuvrcnt  in  ampcn" 
>'o=^thecurivii(  I.,  fuse  the  wire  in  I  limirs  or  ivn  iiilm 
io'«=  tho  euricMi  I ..  fuse  the  wire  in  live  scioiuls. 
io"-=Tho  N.l'.i     I'M  a  wire  of  inlinilc  Iciiglli-    tl"il  i-. 
of/-.  Ill'   1'  n...lh  of  the  wire. 
,«  upooilic  ir..i  l.uue  of  llic  metal  per  crntrnK't  iv  riilie. 
X,=.tLolonKtli  I.I  il.c  wire  bctwcii  llie  l.'iimimls. 
/{-thorttdinNof  tb.' wireinccnlimelics      \IK 
o«=  The  tenijK'ial mv  .•oeflieii'Ul  -if  cl.'Ctric.il  ivsistamc  p.  i  I   ( 
(»=  thOtcmperiil  iMv  of  the  wire  in  dcgr 
(■-=  tllO  time  in  sn  •mils 


■  of  wire  per  socoiid. 
Iiavc  ini.v  valur  up  I. 


inilcpciicU-iit 


iligriidc 


5r,=  Thoalwiliite  Irmprraturoof  thonir. 

r'=  the  obsc.l trmprralure  of  the  Imttcsl  point  of  the  win'. 

r,     the  ftliBol I.TiipiTivture  of  the  termimils. 

t\     the  abBoliile  temperature  at  which  the  wire  melts. 
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Tlie  units  concerning  heat  quantities  an  ; 

iy,=  gram  calories  dissipated  by  conduction  along  the  wire. 
(/.=   gram  calories  dissipated  by  conduction  to  the  filling. 
73"  gram  calories  dissipated  bj-  radiation. 
84=  gram  calories  dissipated  by  convection, 
^5=  gram  calories  dissipated  in  heating  the  wire. 

k—  conductivity  of  tlie  wire  in  calories  per  square  centimetre. 
k'=  conductivity  of  the  tilling  calories  per  square  centimetre. 
»«=den.sitj'  \k-t  cubic  centimetre  of  the  wire. 

c=  specific  heat  of  the  wire  approximately  for  range  T,  to  T^. 

i'=  mean  distance  of  the  wire  from  the  fibre  tube  enclosure. 

The  form  of  the  i—t  curve  in  the  quick  test  is  to  some  extent 
-  hyperbolic  because — 

/  heating  effect=  I  heat  emitted—  I  heat  given  to  wire 
i-  ({s'nR'-)  ( 1  ~a9)  dl=  1 .1  f(T)dl~  j  (dq,)dt. 

The'Jheat  emitted  before  the  wire  fuses  w^iU  be  approximately 
A't  where  A'=Af{T),  is  some  function  of  the  radius  of  the  wire 
aad  the  temperature  T^.  We  assume  tliat  the  rate  of  heat  emitted 
by  tiie  wire  at  any  temperature  T  im\y  depends  upon  T,  and  that  it 
is  immaterial  whether  the  wire  is  beiiiL'  heated  up  slowly  or  quickly. 
For  instance,  if  the  wire  fused  in  U'  seionds  the  heat  omitted  or  lest 
to  the'surroundings  would  be  1(1.1'.  whereas  if  the  wire  were  heated 
up  and  fused  in*2  seconds  the  heat  emitted  would  be  2.-1' ;   this  will 

not^hold^so  wellfwith  enclosed  fuses  asjwith  bare  wires.      I    (dqi)dl. 

the  heat  given'to  the  wire,  will  have  to  be  sufficient  to  raise  the 


Tor6-L  Curve 


Length. 


'V-— /.,— -h' 


Assuming  that  when  a  steady  temperature  is  reached  q,  becomes 
=0,  the  author  eventuaUy  derives  the  foUowing  reUfion  :— 

^''^•''••^  /i=2BU-(rf5/<fl)=2^U-e(r.-r,). 

/3=2ff=„(7'/-r,"*).  and  o-=4-3(10)-". 

It  can  casiJy  be  seen  that  the  relaHon  between  i  and  R  cannot  be 
put  m  the  simple  form  i  =  (constant )«'  unles^  two  of  the  three  factors 
/i,  /4.  /;j  are  negligible. 

A  series  of  numeri  al  examples  is  ne.xt  worked  out  showing  how  i' 
can  be  detennined  for  various  values,  of  R. 

The  law  connecting  /  and  R  dejjends  upon  R.L.T  and  the  eWlrical 
constants  of  the  wire,  .\pparently  the  convection  loss  ha.«  the  chief 
effect  m  the  case  of  small  tin  wires,  as  the  heat  lost  bv  conduction  is 
so  smaU.  The  able  gives  particulars  of  wires  from  which/,,/,,  i . 
may  be  foimd,  when  a  value  for  e  has  been  cho.<en. 

For  enclosed  tj-jie  fuses  when  the  steady  state  is  reached  <?=?,  -7.. 
and  the  terms  for  radiation  and  convection  are  not  included,  bceausip 
whatever  heat  Is  dissipated  from  the  fibre  case  must  have  reached 
there  by  conduction. 

Schwartz  and  James  (■.loiimal"  I.E.E.,  35  364  1905)  pi\-e  a 
long  Paper  concerning  low  tension  fuses  of  the  o|)en  tyije,  inwliich 
they  recommend  that  for  tinnetl  copixr  fuses  the  rating  cunvnt  /, 
should  be  /  =  Ji(,.     This  is  a  mudi  smaller  value  than  the  Post  Uffioc* 

a.sks  for,  viz..  I  =  Uq'  .'where  ip'  bl..«s  tli.-  fn-.-  h,  -> .,,,.1-     ,    1,1,, us 

the  fuse  in  an  infinite  time. 


I-L  Curie 


■-L— 


Vi> 


Lenxth  of  Fuse  L 
Vu..  3. 


wire  to  the  meltlii;;  point  lemper/iture,  and  »hLs  amount  will  be 
indepondcnl  of  the  time  taken,  so  llial  it  will  bo  a  constant,  =r 
wiy.  The  healiiii;  elleet  of  the  c  iirreiil  in  the  wire  will  be  approxi- 
mately i'  (resistunei')  /,  which  will  be  tipproximutely  i-A7  say;  the 
r«ii  tancc  varien  jib  the  wire  gi-t«  hut.  but  if  the  ris«>  of  tc-inperalure 
iu'lhc  iMiiiie  in  everj-  cado  the  average  resistance  over  the  whoh"  lime 
will  l>o  nbtnit  the  iiami-.  and  inc|ei>eiiilent  of  whether  I  In-  healing  is 
clone  MJowly  or  i|iiirUly.     We  then  get 

' (O'J.iui'a;    .\')i   c 

I  I.,  biiiiir  watt«i  to  calorie 


(i;;:i'i 

gel 


IIII..I  II..I 


r. 


Bjr  putting  I 

•V  M 112. 1 'A'.       ' 
ilim'iiMiei)  In  the  original  Phiht  the 


iiitur 


<f  (In 


eimv.vlion  Into  IIh<  air;    lhi.«  l«  only  appreeliible  with 


The  ..( 
rillielioll 

If  we  f«ri.l  «  <  urmil  throiinh  the  win-  th*  hont  gineraled  i-.  dls. 
.led  I  hill 

h   llv  cciniliieticin  iiliiiig  the  wirp  :    at  tho  centre  tliis     /.en>. 
(2)    Ity  conijiietjon  to  tin-  tllliiiu  ;    thix  ooonn  only  with  rnclowd 
fnM>«. 

(•■»(   l«y 
<||><'II  fline 

|4)   My  rniliiilion  :    tlii«  U  only  nppn-euiblti  with  oiieii  fuMe~. 

(ft)    ll«'«f    uwmI    III    healllld   wlff  ;     Ihl-   '  ..'Ilia  ■hinilK    'he   UllSlli-Milv 

•Inlp.  mill  di>e»  mil  .iriie  m  ili'lermiiun/ 

Till-  entiniiiiiiriil.  iiiiicllliiiii,  mid  11.  ii.  rinj  will  dvteniiiiie  how 
much  of  cneh  ly|«'  of  niiiMinii  exi.ls  mil  (htwp  fnilnr.  u.  .  ,.ii- 
Kiden'il  «ii.  erwivrly   by  llie  niillmr. 

The   pi..li|pm  id-eoiivrniriitly   Iri-aleil   by  dividing  the  «in-  ml') 

'••"«•' '    '"•"".   no'l   di«ii«inK    lb icUlJonit   .Irlerminiiig    llie 

leini"  I  ilMie  of  IliP  linll<.M|   |N>rlloii.       I'mi  opm  tviie  fii«<».  t<>r  I  em. 

of   the   "lie  •' 

V      Vl    ■   7.1       7,       7 


.    Various   formiilie  of   llie   nnt 
lli»5,  l-40:t,  1401  are  aK      ■ 
true  except   for  c-ertain  ' 
of  altering  the  jKiicition  ut 
for  one  plaei^d  at  4V,  fur  n  lioi 
pe<"liv<>ly,  but  whi'lher  the  fus" 


'.fy 


ill. 


lAhlO.   -i'^"l""'' 


Sp.-. 
lien 

I'.e 


I I.»   •' 
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Fonuulie  of  the  form  i'-L  =  bd"  are  given  for  fusing  currents  de- 
pendent upon  the  length  of  the  fuse,  but  sut-h  formula  are  only  very 
approximate.  Obviously  between  tlie  point  where  i=0  and  /,  is 
infinite,  and  where  i  =  some  value  Z,  and/,  becomes  neghgible  and 
the  length  has  no  effect  upon  the  fusing  current,  the  form  of  the 
current  length  curve  will  be  approximately: 

,  (fl-=^constant  iJ^/jL  — ij"-. 

Where  /j"  is  the  fusing  cuiTent  when  L  is  infinity,  Schwartz  gives 


Schwartz  and  James  also  give  a  table  of  constants  for  deter- 
mming  the  fusmg  currents  for  bare  wires  of  various  lengths  of 
various  metals  of  \arious  sizes  from  the  fonuuia  ia=hl>",  h  and  it 
being  given  in  the  table  for  the  various  units— inches,  millimetres, 
or  centimetres,  in  which  d  can  be  stated. 

G.  Roth  ('Schwciz,  Elecktrot.  Verein.  Bull.'"  7  103  1!II6  and 
■■Science  Abs.  B.^"  10  36i/1916)  has  stated  that  the  current  which 
will  fuse  silver  wires  within  two  minutes  is  : 

(Amperes)-=l],60nj?2-8  J^or,iMi(iO/f4  /.i.3.:^ 


NOTES  ON  THE  DESIGN   OF  ELECTROMAGNETIC  MACHINES.* 

PART  II. 
DESIGN   OF  A    SLOA\-SPEED  ALTERXATING-CURREXT   GENERATOR. 

BY    STANLEY   PARKER   SMITH,  D.SC. 

{Continued  from  page -io.) 

Summary. — In  Part  I.  of  the  article  the  author  deals  with  some  of  the  main  principles  underlying  the  design  of  alternating-current 

generators      In  Part  II   these  principles  are  apphed  to  the  design  of  a  low-speed,  three-phase  alternator,  giving  750  kw.  at  2,200  volts 

when  runninz  at  a  speed  of  250  revs,  per  min.     In  Part  III   a  three-phase  turbo-alternator  is  designed  to  "give  2,000  kw.  at  3,000  revs. 

per  min.  at  a  line  pressure  of  500  volts,  and  the  mechanical  stresses  in  the  rotor  are  discussed. 


(c)  Pole  Leakage. — This  can  be  estimated  graphically,  as 
shown  by  Miles  Walker  in  his  book,  or  can  be  calculated  for 
parallel  or  slightly  divergent  poles.  To  calculate  the  leakage 
flux  between  parallel  poles  we  can  split  up  the  total  leakage 
flux  O,  into  four  component  parts,  as  shown  in  Fig.  15.  The 
ampere-turn  ATx  producing  leakage  flux  are  the  ampere-turns 
or  the  gap,  teeth  and  core,  and  it  is  seen  that  the  maximum 


Fio.  15. — Leakage  between  Pakallel  Poles. 

flux-denHity  in  the  pole  occurs  near  the  bottom.  We  shall 
not  be  far  wrong  if  we  assume  the  full  ampere-turns  AT^ 
j.roiluce  <I>j  and  i])^.  and  half  the  am|"Tc--tuins  AT^2  pro- 
duce 'Dj  and  (IJ4.  It  will  be  noticed  that  the  flank  leakage 
lines  are  a.ssuined  to  be  straight  lines  — semicircles,  i.e., 
L2  =  Lf-\-nr. 
"We  have,  then,  the  leakage  flux  between  the  shoes: 
(D„=2<I),-f4<D2, 

LA 

==1.25^7-^(2  ^;'.2-«../J.<l,^  3. 

Similarly,  the  leakage  flux  between  the  jmks  in : — 
(i),^2<D3^ja)« 


=  h2oAT^r-^  +  im  log  (1  +  ^  jfj). 


•  I  ij.  l;r^i  article  of  IhiiiKTii*  dealt  with  t'ontinuouit-tuirr'nt  MachincH 
and  Iho  tir«t  part  of  tin-  nriirlc  npp<ortd  in  The  Kle' ti  k/an  of 
June  2n'l,  1!>1«  (Vol.  I.XXVII.,  p.  2f,0j. 


Applying  these  to  the  present  machine,  we  get 


Oa=l-25ATA2 


32x1-4 


-2-94xl-71os    l+'-^;4 


.^19 
2  8-5 


Dl-^ 


iT  .^ 


0.=1.25^r.(2i:^-fl47xl6-51 


A^+2Wi/ 


=74Jr^ 


Thus  we  have  : 
Useful  flux=(D. 

Flux  at  top  of  poIe=<D-f(D„=<D+17jrA. 
Flux  at  bottom  of  pole=(D  +  (D„-f  (D4=(D+91^7'a. 
Flux  in  yoke  =  flux  at  bottom  of  pole. 

It  may  be  mentioned  that  in  machines  of  this  class  the 
number  by  which  AT^  must  be  multij^lied  to  get  the  leakage 
flux  0,=  0^-^<I),,  seldom  varies  much  from  100,  and  for  most 
purposes  we  can  as.sume  0^=20 JTa  and  <1)„+C)(,=100  AT^. 

{(l)  Magnetisation  Curve. — It  is  generally  advisable  in  an 
alternator  to  know  what  part  of  the  magnetisation  curve  is 
the  working  range,  so  that  the  calculation  of  the  open-circuit 
characteristic  (O.  C'.C.)  really  forms  an  essential  part  of  the 
design  of  an  alternating-current  generator. 

In  most  cases  it  is  enough  to  calculate  the  requisite  ampere- 
turns  at  8.J.  10((,  1  111  and  120  per  cent,  of  the  normal  pressure. 
This  is  shown  in  the  following  Table.  The  areas  of  the  dif- 
ferent parts  of  the  magnetic  circuit  were  worked  out  in  jiart  (b) 
of  this  section,  whilst  the  lengths  are  taken  off  the  drawing. 
The  length  of  the  aii-gap  has  been  increased  10  per  cent,  to 
allow  for  chainferini;  the  pole-shoes,  and  the  mean  value  of 
the  ampere-turns  per  cm.  for  the  pole  and  teeth  are  found  by 
aid  of  Sinipson'.s  rule.  The  curves  used  for  finding  the  ampere- 
turns  per  cm.  of  the  laminations  are  those  given  by  Miles 
Walker  on  j).  12  of  liis  book,  whilst  the  curve  for  cast  steel  is 
No.  4  on  j>,  37. 

The  O.V.V.  is  .sliown  plotted  in  Fig,  16, 

(e)  The  Kxeiting  .Impere-tnrns  on  Load. — The  vector  diagram 
for  full-load  coiKlitions  has  already  been  exi)huned  in  Part  I.. 
and  we  shall  a(l()|)t  this  simple  approximate  method  in  lli'- 
present  case,  ratlicr  than  the  more  accurate  method  of  s])litting 
up  the  armatiirr  reaction  into  cross  and  direct  (•(ini|ioiients, 
a.s  explained  liv  Hawkins  in  "  The  Dynamo,"  and  by  other 
authors.  Tile  ii|i|iroximat(!  method  usnally  leads  to  more  pessi- 
mistic residts,  which  introduces  a  certain  margin  of  safety  aiul 
is  good  enoiiL'li  when  regulation  guarantees  ar<'  not  imji'irtaiit. 

The  pressure  (liagnim  for  full-loud  at  a  power  factor  of  t)-8 
is  shown  in  I'i;;  17,  from  which  we  mi'asure  that  the  iiux  <i>' 
in  the  core  on  load  (proportional  to  K')  nm.st  be  increased 
3  per  cent,  and  <l>y  in  the  air-gap  (proportional  to  E)  5  per 
cent,,  in  order  to  maintain  normal  [wessurc  at  the  machine 
ti^rminalu.  The  increase  in  the  core  is  necessitated  by  the 
inductance  of  the  overhang,  and  in  the  gaj)  by  the  adilitioiial 
skewing  elTecl  of  the  armature  ampere-turns. 
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Calculation  of  Open-circuit  Characttrisiic. 


SI 


Induced  E.M.F.  :  E^. 
Useful  flux  :  Ox  10-«. 

>"j  per  cent. 
1080 
4-22. 

lOO  per  cent. 
1270 
4-96. 

110  per  cent. 
14(Xl 
5-47. 

120  per  cent. 
1525 
5-9ti. 

Part.            Area.    |  Length. 

<D 

B.      .  at 

AT. 

* 

B.         at 

AT. 

<D 

B.           at 

AT. 

O 

B.           at 

AT. 

Core.             2x277i       28 
Gap    578        2x0-55 

4-22 

7,600    1-8 
14.300  \,- 
15,100   /*' 

7,300 

50 

135 

6.430 

4-96 

8,950 
16,800 
17,700 

8,600 

2-5 

70 
560 
7,570 

5-47 

9.900        3-2 
18,500    \.., 
19,.50O    /l'^' 

9,450 

90  ; 

1,290 
8,320 

5-96 

10,800       40 
20.200  \ 
21,300   /*'•' 
10,300 

110 

2.820 
9.070 

^n  = 

6,615 

8,200 

9.700 

12,000 

Poles    /™^"j    "1.360      2x16 
Yoke 2x232      20 

4-33 

4-82 

12,000   \,, 
13,400   /*'' 
10,400      9 

483 
180 

5-10 
5-71 

14,200   \ 
15,900    /•*" 
12.300     13 

960 
260 

5-64 
6-35 

15.700   \ 
17,600   /  '•' 
13,700         19 

1,950  . 
380 

617 
705 

17,100   \      , 
19,600   /  '*- 
15,2iXi         33 

4.540 
t>fiO 

ZAT= 

J,  =  ZAT/13i  = 

7.280 
543 

9,420 
70-3 

12.030 
89-S 

17.21-1 
12n  :; 

The  reaction  of  the  armature -turns  on  the  field  ampere-turns 
is  shown  in  the  vector  diagram  in  Fig.  17,  where  ATa  is  added 
vectorially  to  AT^^+AT,^,^+AT^^^  giving  AT^. 


Phase  Pressure 
Volts. 

160C 


'f^'Xr^-     KTx'Tr^^   .  .  lAo  /«*!  li(3 

£xei*  "<'  c^irrent  Amperes. 

Flo.  16, — OrEN--  ASD  SHoRT-cracrrr  CnAinrTEiiiSTics  of  Slow-speed 

.Al.TEKXATOK   IS    Fli;.  13. 

Tin-  magnitude  of  the  armature  aiiipcre-turns  AT,t  i.s  calcu- 
lated from  equation  7a  as  follow.s  : 

yir„-^A-7i//p=2-13>.!i-7.5  •  246=5,100. 

The  calculation  of  the  anipere-turii.-i  on  load  is  carried  out 
Ih'Iow. 

Execution  at  fiiU-htail  a  ml  jiower-faclor. 
Ni/Tmal  |»re8Hure  of  terminal.s  :    l'=:l,270  volts 
I'art.  I    Area.      I„cngtb.  I    <t)  B.     '     at  AT. 


Tcotli 
Air  Kiiji 


{;::;, 


2x277 

2.S 

01 

B.200 

20 

70 

205 

2HI) 

} 

2     » 

SI 

5-2 

17.."K)0 
18.600 

\lOl 

HIO 

0  .'l.'! 

•'•- 

9,0(N) 

7.920 

IT,. 


8.800 
.  =  12.7(0 


Poll..   /'"'" \3im      'i^iii    I  '^ '-     •S.ino   T..1 

'^'"^'-  2.232  20       I  n.l.l      13.700        20  4i 


.17' 

I,     AT  IS4. 


I  l.'.KJO 
1 1 1  limp. 


(/)  Irnn  1.o.im  W  ,.  hIiuII  calculule  ilii<  iud  |oh8  by  aid  of  the 
lormulii  given  in  t\u-  arfirNt  on  <i'niiniiou»-cuiTent.  machines, 
iiiiinely  : 

Iron  loHM     2:,/H^*in  »  .  oi.l  /(  /7M0-*  wnfts  |.,r  !;•; 

(i,)  Iron  lo»»  in  tlie  Irrlli 


..TM.i; I, 


Volunm  of  t«'i'th     1 17  >  'J.j  L'     In'  ^^"h?."?'^ 

8 

Weight  of  tci'th-.'W,fiOrt>7M  ■  In  '  .a801  kg, 
\]'|ilMng  Ihn  ttbovn  rorinnlii  f.it  full  ln«d  ronditionH  w 
1   irmi  Initii  in^lic  teeth  i»  e(|nttl  tn  s  .".  lew. 


(ii.)  Iron  loss  in  the  Core. 

Volumeofcore=-7/i{Do-/OZ,,=.-TlI(240— ll)2.j-2=200.000cm.». 
Weight  of  core=200,000  x  7-8  x  10"*=  1 ,560  kg. 

The  core  loss  at  full  load  is  then  found  to  be  12-.5  kw. 

The  total  iron  loss  at  full  load  is  thus  8-5-f  12-5=21  kw. 

Though  this  loss  may  appear  high — it  is  nearly  3  per  cent. 
of  th<'  output — it  is  always  well  to  be  pessimi.-^tic  when  com- 
puting the  losses,  owing  to  the  additional  stray  losses,  ic. 
which  occur  on  load  and  which  are  generally  ignored  when 
calculating  the  losses  separately. 

(fj)  Regulation. — The  voltage  rise  is  read  of!  the  magnetisa- 
tion curve  b}-  inserting  the  full-load  exciting  current.     In  this 
way  the  following  values  are  obtained  for  the  regulation  : — 
Voltage  rise  from  full  load  at  C(isi|)  =  l-0  to  noload  :  .")-5  per  cent, 
,,  ,,  „  =0-8         ..         17-5  |H'r  cent. 

(li)  Short-circuit  Characteristic. — This  is  shown  in  Fig.  16, 
The  stator  current  is  set  off  to  a  suitable  scale  along  the 


fo 


Vio.  17.— Vbittok  1>ia..k,\m  ..k  Si^iwsrKD  .Vi.TE»:tAT\i»  IX  ITm.  I.X 

vertieiil  i'o-t)rdiMati-,  ■■  '  '   ''^ 

lidding  .[T„     r..|iK)  I  I 

Id.'  the  reiiclance  voliiin'   '  •     '  « 

I      K.M. 

A  very  Muitiil' 

Ih   it     '.tl  III     Mil     <    <i 


WiM.tN, 


e  lind       found  to  I 
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=42-5  mm.-, 
5,000x70 
70  volts,  and  the  exciting  pressure 


that  the  distance  between  the  pole  and  the  inside  of  the  rotor 
winding  is  5  mm.,  while  the  depth  of  the  winding  space  is 
1.55  mm. 

Taking  a  strip  22  mm.  wide,  the  length  of  a  mean  turn 
;^-^(17_^2-2)+2xlO=80  cm.  "The  required  section  of  copper 
is  then 

JpAT      80x12x15,^500 

where  we  take  T  (,=0-7T 
T'= 100  volts. 

If,  then,  we  use  a  strip  22x2  mm. =-14  mm.^  and  allow  a 
0-2  mm.  strip  of  presspahn  between  turns  and  about  5  per  cent, 
for  slack,  we  shall  get  0-95  xl55,'2-2=67 'turns  per  spool. 

The  exciting  current  will  then  be 

/„= =116  amperes, 

2x67  '■ 

giving  a  current  density  o-=116/44=2-64  amperes  per  mm.^. 
The  total  length  of  copper  in  the  exciting  winding  is  then 
/,=24x67x80=128,500  cm.=l,285  m., 
hence  the  weight  of  copper  on  the  rotor  is 

F=8-9  xO-44  X  128,500  X  10-^=505  kg. 
The  resistance  of  the  exciting  winding  is 

i?,=00204 X 1 ,285; 44=0-6  ohm  at  60°C., 
so  that  the  exciting  pressure 

Fe=B,7,=0-6x  116=70  volt-*  (70  p,.r  o-ni.), 
and  the  rotor  copper  loss  is 

/J",=116  x  70=8,100  watts. 
To  check  whether  this  loss  can  be  dissipated  without  ex- 
ceeding the  guaranteed  temperature  rise,  we  can  use  the  simple 
rulff  given  by  Miles  Walker  on  p.  232  of  his  book,  where  he 
allows  about  0-17  watt  per  cm.^  for  a  rise'  of  40°C.  with  bare 
copper  strip  on  a  pole  where  the  length  is  equal  to  the  pole- 
pitch  and  the  peripheral  speed  is  25  m.  per  second. 
Tbe  cooling  surface  of  a  bobbin  (inside -f  outside)  is 
15-5  {(jrl7-f  2  x  10)+(ji21-4H-2  x  10)}  =2,500  cm.^. 
Henco  the  loss  per  cm.^  is  equal  to  8,100/(24 x2,500)=0-135 
watt,  which  is  within  Miles  A\'alker"s  figure,  so  that  we  have  a 
good  margin  on  the  permissible  50°0.     On  the  other  hand,  it 
is  not  advi.sable  to  push  this  figure  right  up  to  the  limit,  unless 
space  eon.siderations  compel  us  to  do  so,  for  a  high  efricieucy 
soon  pays  for  itself. 

5.  Kkficiency. 
Efficiencies  at  cos  cp=rO. 


Load. 


5/4. 


Iron  lo«a  :  corc-ftcoth  ..  20,400 

Copper  lo»»  :  irtator  13,000 

rotor 3,900 

Windage  and  friction  ...  8,000 


4/4. 


3/4. 


20,000  19,700 

8,000  4,300 

3,500  '.     3,200 

8,000  8,000 


Total  lowicD  •. 1   45,300      39,500      35.200 

Output :937,500    750,000    562,500 


Input 982,800  [789,500  ,697,700 

Kffif  icnry  in  per  cent..  .1     95-4     I     95-0     |     94-2 


2/4. 


19,400 
1,800 
3,000 
8,000 


1/4. 


19,200 

400 

2,800 

8,000 


32,200   30,400 
375,000  187,500 


407,200  217,900 


92-2 


80-1 


Kfflcienciet  at  AtifO'S. 


1/jud. 


6/4. 


HI.  :  ior<--)- twill  .  2I,50(J 

loH"  :  Htnlor  ....  2I,0<H) 

rotor 9,000 

\Vind(i(i<-  and  friction  ...  8,(K)0 


Iron  l<i 

(  OJ-IM  I 


4/4.     I     3/4.     I     2/4.      I     1/4. 


21.000 
13,000 
7,200 
8,000 


20,000 
7.1<K» 
r).li(M) 
8,W)0 


20,200 

20,000 

2,900 

700 

4,200 

3,000 

8,000 

8.(10(1 

Total  loi.««  09,5(Ht  I    49.200       41.3(10       35.:tOO       31.700 

Output 937,6(JO    700,(KM)    5(I2.5(H)  ,375,000  |  187,500 


Owing  to  tho  many  ciiiiwH  which  render  an  ttccunito  calculii- 
tioii  of  the  Hevcral  los.sfH  iiii|i<iH»ibl(!  only  u  gencTuI  nHtiniiite  ni!i 
be  iiiftde  ;    hut  lliin  '»<  nHiiiilly  HufHcient  for  most  ]>rrtctical 


purposes.  The  iron  losses  do  not  vary  much  with  the  load  ; 
the  stator  copper  loss  varies  as  the  square  of  the  current, 
except  for  the  effects  of  temperature  and  eddy-currents;  the 
rotor  logs  can  be  estimated  when  the  exciting  current  is  known 
for  the  different  load  conditions  ;  the  mechanical  losses  can 
be  taken  as  about  1  per  cent,  of  the  output  in  this  machine. 

SCHEDULE  OF  LEADING  PARTICULARS  OF  DESIGN. 
Slow-speed   ALTERNATrNG-cuKKENT    Generator. 

Number  of  phases  3 

Output 750  kw.  at  cos  (p  =  OS. 

Line  pressure 2,200  volt's  with  phases  joined  in  star. 

Current  246  amp.  per  phase. 

Speed    ; , 250  revs,  per  min. 

I^equency 50  cycles  per  sec. 

Temperature  rises  to  be  in  accordance  with  E.S.C.  Rules. 
Main  Dimensions. 

Number  of  poles,  2  p  24 

Armature  diameter,  D    210  cm. 

„  periphery     660    „ 

Pole-pitch,  r  .". 27-5  cm. 

Air-gap,  l„ 0-5  cm.  at  centre. 

Total  core-length,  L  32  cm. 

Vent  ducts    4  of  1  cm.  each. 

Net  core-length     : 25-2  cm. 

Thickness  of  plates  0-5  mm. 

Peripheral  speed  of  annature,  v    27-4  metres  per  sec. 

Output  coefficient.  '"   lo-9 

Yole. 

Cast  steel 8x29  cm. 

Poles. 

Cast  steel,  oval-sbaped,  cast  with  yoke 26x10  cm. 

Shoes:  arcxlength    : 19x32  cm.,  laminalivl. 

Stator  ,S7o(s\ 

Number  of  slots.  ,S'  117 

Slot-pitch,  y, '. 5-(54cm. 

Size  of  slot     40x25  mm.  with  5  mm.  opening. 

Stator. Winding. 
TyiJe  :  symmetrical  3-i)liase'wave  winding. 

Number  of  similar  parts,  a 3,  joine_d  in  series. 

Nutnber  of  slots  per  pole  and  phase,  q 1-625 

Number  of  coil-sides  per  .slot,  ti 6 

Number  of  coils,  C  351 

Number  of  turns  per  coil,  Tc    1 

Number  of  turns  jier  phase,  T H" 

Coil-span  (back  winding  pitch),  yh 31  coil-sides. 

Connecting-pitch  (front  winding  pitch),  yr 27         ,, 

Slot  insulation 1-25  mm. 

Conductor,  section  A  60  mm.= 

made  of  strip 6x10  mm. 

.  „  insulation-  -tape  and  interleaved  mica. 

Current  per  conductor,  1„ 246  amperes. 

Current  density  41  amperes  per  mm.- 

Length  of  conductor 78  cm. 

Resistance  per  phase  0-053  ohm  at  15^(.\ 

Effective  resistance  per  phase 0-058  ohm  at  15  0. 

0071  ohm  at  70°C. 

Resistance  drop  at  full  lead   ; 1-38  per  cent. 

Reactance        , 8-0  per  cent. 

Rotor  Winding. 

Type  strip  on  edge. 

Length  of  mean  t\uii 80  cm. 

Conductor,  section  a 44  mm.- 

madcofstrip  22x2mm. 

Number  of  layers   1 

Turns  per  layer  *''^ 

Turns  jier  pole '" 

Insulation  between  turns <>2  mm.  j.pn. 

Exciting  current  at  full  load 1"  amperes. 

Current  don»ity 2-5  amperes  per  mm. 

llosistonccof  c.xeitinu  winding  0-6  ohm  at  ()0  (  . 

Sf)cci(ic  Loading. 

Specific  clcctrio  loading,  ae  262 

.Spocifio  mugnotie  loading,  Bmmn 5.640 

[To  be  continued.) 
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HIGH-POTENTIAL  BATTERIES  FOR  SUPPLYING  SMALL 
CURRENrS.* 

BY  FRANK  HORToS,  SC.D. 

The  difficulties  attending  the  use  of  a  high-potential  battery 
capable  of  supplying?  a  current  of  a  few  milliaraperes  are  familiar 
to  alt  who  have  experimented  with  the  discharge  of  electricity 
through  gases.  The  type  of  battery  most  commonly  employed  for 
this  purpose  consists  of  a  number  of  small  secondary  cells  with  lead 
plates.  The  chief  trouble  is  the  "  rotting  "  of  the  lead  of  the  positive 
plate  at  the  point  where  it  pas-sesihrough  the  cover  of  the  ceU.  The 
rottini;  consist-s  in  the  formation  of  a  white  powder  which  analysLs 
.shows  to  consLst  mainly  of  lead  sulphate  ;  in  a  few  months,  or  even 
weeks,  the  rod  may  thus  be  separated  into  two  pieces.  The  rapidity 
of  this  action  depends  on  the  quality  of  the  lead  used. 

This  type  of  small  storage-cell  was  originally  provided  with  an 

indiaruhber  cover,  but  the  contact  of  the  rubber  and  the  lead  was 

found  to  l)e  the  cause  of  rotting  which  occurs.      The  lead  rods  of 

the   electrodes  were   therefore   covered  with  short   glass   tubes   to 

prevent  this  contact ;    this  de\-ice  generally  lengthens  considerably 

the  life  of  the  cell      More   recently  wooden  tops  well  soaked  with 

paratfin-wax  have  been  substituted  for  the  rubber  and  glass  tube.s  ; 

but  these  appear  to  be  (juite  as  bad  as  the  old  iudiarubber  ones. 

.\bout  20  per  cent,  of  the  |)ositives  of  a  new  battery  of  .■i20  .such 

■  lis  recently  rotted  through  in  the  course  of  three  months.     The 

'  inaining  positiies,  and  the  new  ones  replacing  those  spoilt    were 

liercfore  covered  wilh  glass  tubes  where  they  pass  through   the 

.  oodcu  covers;    but  though  iis  usual,    this  increased  the  length  of 

'  i-\ice  of  the  plates,  after  a  few  months  broken  positives  were  con- 

iTiually  being  founil  and  the  battery  was  never  reliable. 

The   rutting  of  the  positive  plate  is  due  to  electric  conduction 

ross  till'  lid  of  the  cell  when  wet  with  sulphuric  acid.     In  the  case 

I  the  womi  and    iudiiiiubber  covers  «  liich  fi(?liglitly  round  the  lead, 

■  lie  action  goes  on  more  rapidly  tli.iii  when  the  ro<Ls  froni  both  plates 

jia.HH  loosely  thniuj^'h  gla.ss  tuljes.      I'lic  rotting  may   be  prevented 

altOL'cther  by  doiiii;  away  with  tin-  i.mr,  but  some  other  device  is 

neeiled  to  keep  the  plat<-s  in  positi.)ii  ;uid  prevent  the  spla.shiug  of 

the  acid  when  the  cell  is  being  char:;.'!.      It  would  be  convenient  to 

have  tlir>  glass  rcll.H  made  with   ridL'i-.-  to  keep  the  plates  vertical, 

but  su.-h  cells  cannot  be  obtained  at  the  present  time.      In  a  long 

row  of  n-lls  in  sc-ries  the  connc<'tiiig  wirc.s  can  be  made  to  keep  the 

plates  in  [Kisition,  but  a  safer  devic  c  is  to  cut  a  strip  of  thin  celluloid 

of  width  e<|ual  to  the  distance  apart  of  the  plates  and  to  bend  this 

intt>  a  n  and  place  it  between  the  plates  of  the  cell.      The  top  of  the 

i-elhioid  Ht'parator  slinuld    be  below  the  level  of  the  acid  in  the  cell 

and  a  small  hole  slxnilil  be  madi-  in  the  top  of  It  to  allow  the  ga.ses 

to  cwaije  when  thi-  cell  is  being  rliargc.l.     Th«  splashing  of  the  acid 

••an  In-  prevented  in  the  usual  way  by  C(»vering  the  surface  with  a 

•thin  layer  of  oM.     .\  battery  of  si'confliiry  cells  arrangerl  in  this  way 

hail  Im-cu  working  satisfaetorily  for  .several  months. 

The  ad\antage  of  a  battery  which  doc*  not  refpiire  |H-riodical 
ehnrging  im  obviouN.  .Several  tyis's  nf  primnr)'  cell  have  Infu  u.scd 
ami  are  imually  witisfactory  for  elect rnnu-tor  work  and  for  experi- 
nii-nts  where  |Kit<-ntial  only  (or  only  a  \er>-  minute  iiirn^nl)  is  ri'- 
"piin-.l.  They  are  often  tniiibhsoiiie  l<i  'lit  up.  but  r<i|uiiv  no 
further  allenlion  if  treated  can-fully.  Kor  currvnts  of  the  onler  of 
IM)I  atii|M-n'  dry  eellii  umy  Ih-  uwd.  and  th«  writer  has  foiinil  lhos4' 
made  by  the  llrilinh  Kver  Heady  Co.  very  eonvcnient  for  this  pur- 
|M>s.-.  I'Imik-  <elU  hftvr  the  advanlai;.'  ..f  l)cilig  iimall.  thus  enabling 
a  large  nunilM'r  to  Ih-  piuked  into  a  xinall  gpiiec^  and  their  IC.M.K 
falU  but  lowly  when  (  urn>nt  of  only  i  few  milllam|>eri-  are  taken 
from  the  battery. 

•  twuiK  to  the  im|>o»ibility  of  obtaiiung  •  further  suppiv  of  lead 
I'lale    f,,r  umall  -loniKe  ccIIk.  thi-  writer  wu  induced  to  e.xiK-rinient 
I'll  dry  eellii  early  in  llie  pn-nent  year. 

<  hie  ■.III  h  battery  h  for  mipplying  |M>leiitia||up  to  nbout  2«l«»  voIIm. 
II,.  lelU  are  .-.mlained  ill  n  wiMNJen  Im.x  0|  cm.  lon«.  IHSem.  wide 
and  II  .•..III.  high.  Thn  linii  an  elN.niie  pUtn  on  the  top  «lii.  h 
irtmilnleN  the  pint;  key"  by  inenns  of  wh|.  h  the  rells  an-  arr.oii..  I  n 
»erie».  (he  ,,\U  ii.e.|  are  the  Kx  er  It.  i.ly  «lfy  batlerv  N. 
alsait  I  ^.,U».  It  i- a.lM-al.le  not  to  l.-^e  too  nwnv  .  ill- ■ 
III  w-rieM  when  the  li.iliiry  is  mil  in  i 
i^intnin*  ihrt...  m-tn  „i    lii'iinmll   I. 

!••  Vi.IlM).  mill  ll\e  «el«  of  live  Nniall 
iOxiill/.),     'Hie  M-tK  ntf  iiiiiiilnl«Hl  I.,    ., 
ronniilrd    In    mTirx    by    meniiN   of    il.. 
|Hileiitial  i>  ta|>f»<<|  ,>n'\,y  i„,pr(iiu-   -]<• 
insiilai..)  ' 
In  n. 

the   l„.x 

•  MwlriMl  of  |>»|irr  in  the  •  IMill. 


li.' 


and   the    I,... 


e.  ..ml 

l>luff-ki<ys. 
I  d  pluK"  III 


about  3o  volts.     The  cells  iw  wmiected  in  - 

by  tummg  a  handle  in  the  centra,  the  differ-  ' 

the  two  terminals  can  be  increased  bv  ai-i 

from  0  to  35  volts.  A  convenient  featuit.  oi  u.e  bau.rx  -^.ox  islhe 
ease  w,  h  wh.ch  the  cells  can  be  removed  and  n-pUeed  bv  ^w  ont 
The  cells  are  cy  mdncal  in  shape,  the  outside  being  of  E^nc  which  is 
the  negative  pole  of  the  cell.  A  smaU  bra^  eap^eomxe<-,Jto  tl^ 
positive  pole  protrudes  from  the  centre  of  the  top  of  the  c*U  The 
cells  are  each  about  5  cm.  high  and  1-4  cm.  in  diameter.  Thev  arv 
arranged  m  a  circle  between  two  sheets  of  eKmite.  one  ..f  whi.h 
forms  the  top  of  the  box  and  the  other  Ls  inside  the  Ik,x  ,,nd  i« 
supported  from  the  top  by  four  ebonite  rods.  Each  oell  is  h«W  in 
position  by  tivo  copper  springs. 

Inside  the  box  a  radial  am  makes  a  nibbing  contact  with  the 
bra^  clips  pressmg  on  the  central  projecting  positive  poles,  and  tho 
position  of  the  arm  is  indicate<l  by  the  pointer  whi-h  !i;nv^  over 
the  dial  on  the  top  of  the  box.     This  arm  .  f, 

hand  terminal ;    the  other  terminal  is  conn 
first  cell  in  the  series.     It  has  lx'<-n  found  ., 
have  one  position  of  the  pointer  in  which  llan   ;.-.  uo 
between  the  tenninals  ('off").     This  fonn.s  a   simple 
breaking  the  battery  circuit.     It  is  also  convenient  f.  .r  - ,- 
to  have  a  position  in  which  the  terminals  are  comi- 
difference  of  potential  between   them  |-n"l.     T 
(■'  1  ")  puts  in  the  first  cell,  and  thcr.    '-      •' 
between  the  terminahs  ri.-;es  bv  appn  ■ 
1-4  volts  a.s  the  handle  is  rotate<l.  uir 
the  circuit. 

The  out.side  dimensions  of  this  box  are  22  cm.  square  bv  9-.'i .  m 
high.     Cells  of  about  twice  the  ,  .iii,(.ii\  ,.f  tl),,,.,.  111.  1,11. ,.,'„l   .!... 
cim  also  be  obtained.     These  I 
in  diameter  and  2<i  of  these  < 
2;")  cm   square  by  lO-ocnL  high,      i  i 
as  having  a  longer  life  than  the  snini 
not  quite  .so  compact.     .Any  cell  can  ■ 
springs  which  hold  it     It  is -thuji  easily  njili  i.d  l-\  a 
there  is  no  soldering  to  bedone  or  screw  connection  to  ui.. 


SCIENCE  AND  TEXTILE  INDUSTRY  DEVELOPMENT. 


.\t  the  autumn  congress  of  the  Toxtik"  Institulr,  which  wii*  heM 
at  I'rt-ston,  last  week,  .Mr.  .1.  K.  <'rowlcy,  l).."<r,,  B..^.,  n>«d  .i  I'.u-r 
on    °°  Science    as  n    Factor  in  the  Development   of  lie 

Industries." 

In  his  PaiK-r,  .Mi 
iH-en  tak<-il  i.f  ele.  ■ 
U-xlili-  fa.t.iri.-s  ,.l  ■ 

thr    f...  I..n.-    Ill.-n 
iMi.l.rt.iki.iL;^.      M'. 

.■al.iiial -  Mf  II; 

•  if  a  trii.li-V  I 

till-   .III.  Ul.,1 

thai    .1  liui 

I..  I., 
"I" 


.i.l.'.l 
din 
M 


Il  linii  Iteeii   found  lio-fiil 
I  give*  a  total  H.M  r    ■>< 

MaRA'III'     ' 
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FUEL  RESEARCH. 

The  second  Report  of  the  Fuel  Research  Board  hasjust 
been  issued,  and  will  be  foimd  in  abstract  on  another  page. 
It  is  e\-ident  from  this  Report  that  substantial  progress  is 
being  made  in  evolving  a  coiuprehensive  scheme  of  research 
on  fuel.  The  field  is  so  large  and  of  such  national  un- 
portance  that  it  requires  unusual  steps  to  obtain  the 
information  necessary  for  answering  the  many  questions 
which  arise.  Engineers  are  f  amihar  enough  with  high  tem- 
perature carbonisation,  and  there  is  no  question  as  to  the 
results  obtainable  with  temperatures  ranging  from  900°C. 
to  1,200^C.  ;  but  it  is  rather  from  the  point  of  view  of  low 
temperature  carbonisation  that  the  problems  must  now  be 
considered.  In  this  direction  investigations  have  been 
carried  on  for  some  years,  but  they  have  either  been  of  a 
spasmodic  character  or  by  syndicates  attempting  to  work 
commercial  processes,  with  the  result  that  thereis  very  httle 
authoritative  information  available.  Many  claims  have 
been  made,  and,  while  some  of  these  may  be  true,  the  fact 
remains  that  there  is  a  great  deal  still  to  be  done  in  devising 
special  forms  of  apparatus  for  the  economical  carbonisation 
of  coal  at  low  temperatures  and  in  filling  up  the  gaps  with 
further  information.  It  is  only  after  plant  of  this  kind  has 
been  evolved  on  a  commercial  scale,  and  after  trustworthy 
teats  have  been  carried  out  over  a  considerable  period,  that 
the  economic  possibilities  of  low  temperature  carbonisation 
can  be  fully  weighed. 

It  is  pointed  out  in  the  Report  by  the  Director.Sir  George 
Beilby,  that  there  are  many  fundamental  problems  which 
the  Board  must  consider.  For  example,  how  much  of  the 
'.i')  to  40  million  tons  of  raw  coal  now  used  for  domestic 
heating  can  be  replaced  by  low  temperature  coke  ?  Can 
sufficient  supplies  of  oil  for  the  Navy  be  obtained  by  low 
temperature  carbonisation  ?  Can  electric  power  be  ob- 
tained more  cheaply  if  the  coal  at  present  used  in  steam 
raising  is  first  subjected  to  carbonisation  and  gasification  V 
Can  our  peat  deposits  be  economically  used  ?  Can  the  use 
of  gas  fuel  in  industrial  operations  be  extended  by  the 
develf)pment  of  more  .scientific  methods  of  combu,stion  V 

Such  (juestions  as  these  can  only  be  answered  by  sys- 
tematic investigation.  With  its  unusual  facilities,  the 
Hoard  will  he  in  a  position  to  add  very  materially  to  our 
knowic<lgp,'inore  parlicularly  if  it  works  in  sympathy  with 
iiidiviijual  investigators.  We  are  glad  to  note  the  expre.s- 
sion  of  opinion  that  it  wtndd  be  a  great  misfortune  if  the 
establishment  of  a  (lovernmcnt  organisation  for  fuel 
research  were  to  result  in  the  discouragement  or  limitation 
in  iiiiv  Way  of  the  nctivili<'s  of  outsid"'  workers  or  organi- 
salions.  It  should  he  the  function  of  the  Hoard  to  assist 
and  to  investigate  rathei'  than  to  design.  From  tin's  point 
of  view  tlip,  proposed  research  station  shoahl  be  of  the 
greatest  value. 

There  i.iim  importiint  point  raised  inlln'  I'enorl  as  to  lln^ 
economic  standing  of  low  teinpenitnre  cnrboniHution  on  a 
Urge  scale.  No  sclierne  of  this  kind  can  go  forward  satis- 
factorilv  unless  there  is  an  assured  market  for  the  products. 
It  has  r.ften  been  necessary  for  an  industry  <•>  create  a  new 
market.  For  exaniple,  the  shale  indiistiy.  It  niay 
Mniiiiirlv  be  necessary  for  low  tenipeinture  carbonisation  to 
create  its  own  market.  Nevertheless,  then-  are  certain 
outlets ulrcady  available,  and  it  may  be  that  these  will  jiliv  e 


sufiicient — at  least  for  a  start.  For  example,  the  oil 
requirements  of  the  Navy  are  large,  and  provided  the  oil 
obtained  from  coal  were,  of  the  required  character,  and 
could  be  sirpphed  at  a  .competitive  price,  a.  ready  outlet 
would  be  thus  available.  At  the  same  time,  it  is  we'll  to 
realise  that  one  million  tons  of  fuel  oil  for  the  Navv  would 
probably  liberate  15  million  tons  of  coke,  and  it  would  be 
necessary  to  dispose  of  this  for  domestic  or  other  require- 
ments. Owing  to  the  disposal  of  this  coke  being  a  vital 
question,  the  proposed  research  scheme  is  to  include  a 
complete  inquiry  into  (1)  the  use  and  value  of  coke  for 
direct  firing  of  steam  boilers,  (2)  the  gasification  of  the  coke 
in  recovery  producers,  and  (3)  the  use  of  such  coke  for 
industrial  and  domestic  heating.  It  is  thought  that  the 
second  of  these  problems  will  involve  the  development  of  a 
special  form  of  gas  producer. 

From  the  point  of  view  of  the  electrical  industry,  the  most 
important  cpiestion  is  the  possibility  of  producing  con- 
siderably cheaper  power  by  means  of  low  temperature 
carbonisation  and  gasification  processes.  Here  the  pro- 
blem is  complicated  by  all  the  questions  involved  in  the 
various  stages  which  are  to  be  considered  by  the  Research 
Board,  both  technical  and  commercial.  As  the  Report 
points  out,  no  answer  can  be  accepted  which  is  not  founded 
on  the  complete  working  out  oL  a  scheme,  no  important 
step  in  the  series  of  operations  being  omitted  or  slurred  over. 
According  to  the  report,  the  Board  realise  that  possibly 
the  net  result  of  inquiry  into  this  question  will  show  that 
the  use  of  carbonisation  methods  has  not  much  to  commend 
it,  but  that  certain  incidental  advantages  would  justify  its 
use  in  particular  cases.  This  is  a  cautious  statement,  and, 
perhaps,  at  the  moment  we  cannot  expert  a  show  of 
greater  confidence.  Be  this  as  it  may,  the  sum  total  of 
our  knowledge  is  sufficiently  stimulating,  and  we  may 
hope  that,  in  the  final  result,  low  temperature  carbonisation 
will  show  itself  to  be  a  means  of  obtaining  the  cheap  power 
that  is  so  important  in  this  country. 


REVIEWS. 

Atoms.       Bv''i-\N  I'uhhin.    Translation  by  I).  Lr.,  Hammick.  (Lonilon  : 
Constable  &  Cci.)     Pp.  xiv.-f-211.     Us.' net. 

Cordial  thanks  are  due  to  the  translator  for  his  |)re.sontnii'iit 
of  Perrin"s  fanmus  \v<uk  on  "  Les  Atonies." 

If  the  reviewer  may  venture  to  give  a  broad  but  iniperfoet 
summary  of  the  l>()ok,  he  may  say  that  it  deals  principallv- 
with  discontinuities.  'Phe  reader  is  first  introduced  to  ordinary 
exam])les  of  discontinuity ;  he  is  then  introduced  to  tlie 
discontinuities  of  matter,  as  exemplified  in  atoms  ;  and  ulti- 
inatel}'  he  is  made  acquainted  with  a  great  variety  of  dis- 
continuities. 

The  ])reface  of  10  -])ages  is  brilliant,  .suggestive,  and  inge- 
nious, and  the  conclusion  seems  irresistible  "  that  an  inlinitely 
discontinuous  ether  studded  with  minute  stars,  is  the  ])ieture 
presented  by  thi'  universe,  if  we  remend)er,  with  J.  H.  Uosn\ , 
.sen.,  that  no  formula,  however  comprehensive,  can  emUraie 
diver.sily  that  lias  no  limits,  and  that  all  fornnda-  lose  tlieii' 
signilieunce  Mheu  W(-  make  any  (•cuisi(leial)le  depariure  from 
the  conditions  under  wliii  li  we  ,-i,i(|uiri'  <iur  knowledge." 

Chapters  I.  aiid  11.  iIimI  willi  ( 'licmist  ly  ami  the  Atomic 
Theory,  and  villi  Moleiular  .Movemenls.  In  tlie.se  cha|)ters 
I'l'irin  throws  lew  lijrlit  on  old  .subjects,  such  as  Avogadro's 
iiypotliesis,  Dulniiu  t\;  IVtit's  Law  of  S|)eeilie_lleats,  I'rtuU's 
H'viiotlieHis,  .Mcii.li  lejef!"s  haw,  Valency,  Stereo-chend.stiy, 
Const  it  utiiMial  j'oi  muhf,  Laws  of  Solution,  lon.s,  Moleeular 
\'eloeities,  l'i<|uip:i  1 1  ilion  of  Energy,  Specific  Heats  of  (iases 
un<l  Solids,  the  M.^lrcular  Dianieler.  It  m.iy  lie  nuuitioned 
that  I'errin  iioinis  <iut  that  .severel  ilillieulties  in  eonneetion 
with  the  kinetic  tl i  \-  arise  solely  from  the  fact  lli,U.  the  same 
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ELECTRIC    FIRES. 


kit^ 


Full  of  Life  and  Oistlnction  " 
Flame  like  a  coal  fire  at  <ts  best  ' 


Manufacturer!  end  P)vl<^nlec.: 

THE  BRITISH  ELECTRIC  TRANSFORMER 

CO..  LTD., 

HAYES.  MIDDLESEX. 

Phone.:    Ealinr  226  &  SoulhalMOI. 


UNRIVALLED     ATTRACTION. 

WRITE   FOR   PARTICULARS 


SolrlWholrtalr  AlenU: 

MESSRS.  GILLESPIE  «  BEALES, 

Amb.rler  Hou.>. 

NORFOLK  STREJ  T.  STRAND    W  r 

Phon.  :   Gertai.i  2«SI 


SIMPLEX 

Wires  and  Cal)l('s 


row  l.r.ECTHIC  l)I.STHIIHTIO.\  Ol     \N^   ^<»l»l 


t.        \{\  r.i:i;i{.  I'M'KU  oil  (:\Miu{i<;  insi  i  \i!<»N 


><ilis/ti<l,,i\    scnirr   uml   ijiiii  I,    ilrlinrirs 

SlMPLHWlRF^C.WFf' 
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SILOEKTOWK 


WATER-LEVEL   APPARATUS 

shows    in    your    office    or    engine    house    the 
water     level    in    distant     tanks    or    reservoir. 


It  consists    of    two    parts — the    Transmitting 
Apparatus    and    a    dia!    Indicator,    or  Re- 
corder with  chart,  which  are  connected  to- 
gether electrically  by  a  single  wire 
The  battery  power  required  by  the  In 
struments  is  very    small;    6  *'Silver 
town"   Leclanche  Cells  would  suf 
fice  to  work  an  Indicator  several 
miles  away. 

The  Transmitterismadeof  non- 
corrosive    metals,  and    solidly 
constructed.  The  Indicator  is 
provided    with    a    silvered 
dial    and    enclosed    in    a 
metal  case. 

Further  particulars  and 
prices  on  application. 


Indicator  No.  A  953. 


The  India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  Ltd. 


Head  Offics: 
106,  Cannon  Street,    I.ondo 


(The  Silvertown  Company 


Works; 
Silvertown,  London,   E.  16. 


f''-'.':]  1.0',  ■J'.:--  f-T      U  t  P,\'J!  from  £4  5l 


WESTON 

Portable  A.  C.  Instruments. 

MODEL    155. 


Mnln  loo  Aniin«t«r.    Liit  i-Yic*  trom  ^4  Oa. 


Model  155  Instruments  are  very  compact  and  light  and  have 
excellent  scales.  The  cases  are  of  wood,  neatly  finished  and 
dust  proof. 

They  have  no  discernible  working  error,  tlie  indications  being 
the  same  whether  left  in  circuit  for  a  second  or  permanently,  and 
they  are  perfectly  dead  beat. 

Their  accuracy,  which  is  guaranteed  to  A%,  is  unimpaired  by 
changes  of  temperature,  and  they  maybe  used  on  any  commercial 
freriuency  without  error. 

They  are  also  suitable  for  (liri.ct  current,  and  the  ammeters  may 
be  safely  connected  in  circuits  of  ])ressure  up  to  "-',300  volts 
and  are  made  in  ranges  up  to  500  amperes. 

Full  particulars  of  these  Instruments  are  given  in  our  List  1>1, 
whi<:li   will   be  sent  upon   re(|uest. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

LONDON   OFFICE   AND   LABORATORY; 

Audrey    House,    Ely  Place,  Holborn,  E.C.  I. 

Taliphone  :  2029  Hottwm.  Tclcpraphlc  and  Cnblc  AddrMS :  "  Pivoted  London.  " 

Inland  Tolcgrams:  "Pivoted  Smith  tendon." 
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•■xjiii'.ssion  ■■  molecular  diamett'i  '"  is  used  to  denote  magni- 
tudis  which  may  be  widely  different ;  -and  he  himself  avoids 
a,iiit)iginties. 

(  hapters  III.  and  IV.,  roughly  a  quarter  of  the  book,  deal 
with  Brownian  movements.  Here  Perrin  deals  with  subjects 
which  he  has  made  peculiarly  his  own.  He  describes  the 
experiments  ofhim.self  and  co-workers  on  the  distribution  of 
small  uniform  grains  in  a  vertical  column  of  an  emulsion,  and 
on  the  nature  and  magnitudes  of  the  movements  of  grains  or 
particles  suspended  in  an  emulsion.  In  dealing  with  the 
zig-zag  movements  of  the  particles,  Perrin  carefully  points 
out  that  the  displacements  of  the  particles  and  not  their 
apparent  velocities  are  the  iiiaj;nitudes  to  be  noted  in  practical 
work.  This  is  important  :  and  as  the  reviewer  has  met  with 
misconceptions  on  the  subjccf,  he  ventures  to  give  a  lengthy 
abstract. 

■'  Einstein  and  Smoluchow.ski  have  defined  the  activity 
of  the  Brownian  movement  in  the  same  way.  Previously 
we  had  been  obliged  to  determine  the  "  mean  velocity  of 
ajiitation  "  by  following  as  nearly  as  possible  the  path  of  a 
grain.  Values  su  obtained  were  always  a  few  microns  per 
•^I'cond  for  grains  of  the  order  of  a  micron.  But  such  evalua- 
iiins  of  the  activity  are  fih^ol'iifli/  wrong.'' 

("hapters  V.  to  VIII.  deal  with  the  fluctuations  in  density 

II  the  heart  of-a  ma.ss  of  gas  or  Iii|ui(|,  With  chemical  fluctua- 

I'liis,  with   light  and  ijuunta.  with  the  atom  of  electricity, 

"!•!     vith   the  genesis  and  destruction  of' atoms.     The  last 

•  ■!  the  book  correlate  the  results  discussed  in  the  various 

'  '■!  H. 

.Miogether  the  translctiim  foinis  an  exceedingly  valuable 
iiook  on  u  fascinatini;  and  im[Miit:int, subject. 

A.  Griffiths. 

The  Ringe  of  Electric  Searchlight  Projectors.  By  .Jean  Rev. 
■I'niii-Iiit.cl  \,y  .1.  H.  .li.iivsiiN.  (l.uiidon:  Constalile  &  Co.,  Ltd.) 
I'p.  xiv.  :  152.     12s.  Od.  int. 

The  first  of  the  two  parts  into  which  this  book  is  divided 
lisc'usses  luminous  flu.v  and  its  relations  to  electric  current 
lid  urea  of  crater,  antl  the  elementary  theorv  of  a  parabolic 


retieccor.  The  second  pan  deals  with  the  useful  efiect  of 
a  projector  of  given  dimensions.  The  word  ranae.  an  ai-rnwte 
translation  of  portee,  is  not  defined.     The  f..:  '  \.h 

this  quantity  is  based  was  given  bv  Prof.  Bin:  ,,,\ 

IS  here  for  the  first  time  published.     It  cont  ..nt 

for  the  atmospheric  absorption  and  another  for  lue  reilecting 
power  of  the  object  to  be  discovered,  and  take^  into  .ii-rount 
the  distance  of  the  obser\-er  and  of  the  sear.  -  '  -h,. 

object.   The  residual  light  which  reaches  the  ev  ,  ,.r 

is  thus  calculated.     It  is  obvious  that  the  -. ut^ 

mentioned  include  wide  ranges  of  conditions,  and  in  a<ldition, 
the  nature  of  the  background,  the  acuity  of  vision  of  the 
observer  and  other  matters  must  afiFect  the"  result.  A  number 
of  cases  taken  from  i)nictical  experience  in  various  parts 
Europe  and  at  different  seasons  are  examined,  and  the  resulta 
are  given  as  curves  having  illumination  of  the  obj.-t  t  as 
ordinates  and  the  value  of  the  probability  that  the  ubject  can 
be  seen  as  abscissip.  The  cur\'es  turn  sharply  upwards  afi.  r 
a  probability  of  0J»  is  passed.  This  is  an  ingenious  wav  ,.: 
stating  a  result  which  can  only  be  very  vaguely  ascertained, 
and  i.-i  the  most  remarkable  feature  of  the  hook. 

The  bibliography  as  well  as  the  contents*  of  the  1 1.  -'•..«- 

that  it  is  based  almost  entirely  on  French  expeii 

indeed  mainly  on  the  writings  ol  Pro*.  Rlnnd<-!  w!ii  - 

is  not  reproduced.     There  is  no  !•  k. 

e.xce])t  a  .37  year  old  Chatham  i  k 

is  not  mentioned.     The  polar  ciii>'    •  'r, 

from  an  arc  is  said  to  be  in  uicoMance  v  > 

That  law  relates  to  illuiuinution  recei\' 

not  write  about  luminous  intensities  iji  vaiiuus  .. 

The  e.xplanation  of  the  polar  curve  of  the  electric  a 

given  b_v  an  English  writer. 

The  book,  which  does  not  profess  to  be  a  general  ' 
on  the  subject,  contains  nothing  about  receni  i^i 
which  have  revolutionisj'd  the  searchlight.  .. 
of  them  have  been  described  in  the  technical  I 
the  theoretical  part  of  the  book  remains  appli'-aMv  i.'  lii'  - 

A.  P.  T. 


FUEL  RESEARCH. 


.\  n-|M>rt  of  till-  Fuel  Rc.Hoiirch  Hoard  on  their  scheiue  of  research 
iind  on  the  eNtablihliment  of  a  fuel  research  stAtion  lias  been  issueil. 
The  ri'porl,  wlii<li  Ih  sijrned  \>\  Sir  Crorgc  Bcilliy,  the  director  of 
Kiiel  ItrMcarrli.  H(at<'M  tliat  in  llirir  lir.-t  n-port*  the  Board  aiinouueed 
llial  I  hey  liad  in  view  two  niaiti  liiiix  of  rexenrrh  :  (1)  A  survey  and 
rlaxMiliriitiiiri  <if  ihr  coal  Hcams  in  tlir  VArioUH  niifiiuu  (li.xtrict.i  l>y 
iiie/iMH  of  I'lirniiial  anil  pfiyKiial  (.-.ts  m  the  Inhoralory,  and  (2)  aii 
inM-tiKalion  of  the  prarti.al  prold.lii.s  which  niUMt  he  solved  if  anv 
lorue  proiMirtion  of  the  raw  roid  at  prpwnt  hiirur.!  in  its  natural 
rloiiM  forniD  of  fuel  olitainalik-  fniui 
•  iix-iftHcs.  ll  was  tlirn  lii'- 
I  uf  coal  scnnis  ini^lit  he 
liiicof  iiKjuiry  ;  liut  furllirr 
praoticnl  |>oint  of  view  tlie 


•talo  i»  to  lie  rfplneed  liy  tl 
eoni  liy  i  arlioiiiiuition  ami 
lii'ved    tliiit    I  he  niirvey   ai 
piiiieeileil  mill  in  advance 

•OlMlilrnili.ill    lull,   HJiown    thai     ll. 


^o  liii...  ntp  M>  tlioroiiKldy  inter  di  p" mlcnl  Ihnt  they  eiui  he  most 

«alii.fa<  loriiy  dealt  with  «lde  l>y  Kid.-. 

In  pnpaniliiiii  for  tin-  orKaiilwilinii  ..(  Iliaflnt  line.  Iinwevrr.  itil  ex- 
■imei,i«|  ,i,„lv  nt  .tnndnnl  in.lli.«l-  (..r  the  M«minnti..n  ..(  naniplrs 


111   III   llw   lalHirAtnrv    ha 

''»|>I ili'Mi    ..I    iMida    III    till'    III) 

n pli'l    lii«   I.  iii|»r«liir<'   .  ..rl-t 

iiii'iilnl   wrk   '    •   •    '       •' 

liii|.'ri,.l  I  .11. 
•  Ial..,r,.l..l  »l,, 
,,f  .    .  1      . 


Hitherto  ill  111. 
<lirn<   lina    l>eeii    in 

'••-t.       \t    „    n    nil 


It  is  not  pmiKised  U>  m 
till  tile  jin'pftmtinns  for  • 
In  the  first  relKirt.  tlw 
line  of  inmiirj-  wiuh  niH'l 
qniry  lins  N-vn  letl  up  !• 

Ill  yearn.     .VmoiiL-  •' 

nnd  more  nmpir 
oil  for  the  Navv. 
In.st,  thoiifli  '■•    ■ 
has  Uvn  I 
opinion  en 
ii'nin-s.      I 
siniiillane'" 
raw  ronl  m 


tin     ' 

ili^. 
Itni 

■I"'-'' ■    ■■■ 

pn"M'nl  u^i'  of  r*i> 
v.>ri.iii.<  fMrin<  ••! 


■net.  for  llir 
lo  ••y   Ihnt   '! 
•<'nl«iive<  iif  til. 


•Thin  iriMirt  ««•  11..1  piihlkhml. 
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industiy,  though  undoubtedly  valuable,  is  onlj'  indirectly  useful  so  far 
as  coal  is  concerned.  As  regards  the  carbonisation  of  coal  at  low  tem- 
peratures there  is  no  corresponding  body  of  experience  in  existence,  and 
there  are  very  few  properly  accredited  data  available.  Some  work  has 
been  done  by  individual  inventors  and  syndicates  and  a  certain  amount 
of  experience  has  been  gained.  Wliile  only  portions  of  this  experience 
have  been  disclosed  enough  is  known  to  justify  the  conclusion  that  much 
still  remains  to  be  donein  devising  the  special  forms  of  apparatus  re- 
quired for  the  economical  carrying  out  of  this  type  of  carbonisation. 
The  way  is  clearly  open  for  a  serious  attempt  to  determine  whether  an 
economical  and  eiScient  apparatus  can  be  devised  for  the  carbonisation 
of  coal  at  low  temperatures  and  whether,  by  the  use  of  such  an  apparatus 
for  the  carbonisation  of  properh"  selected  coals,  products  will  be  obtained 
of  a  collective  value  greater  than  that  of  the  original  coal  plus  the  cost 
of  carbonisation  and  handUng.  The  solution  of  these  fundamental 
problems  will  supply  a  new  base  from  which- to  attack  questions  like 
the  following  : — 

( 1 )  Can  the  35  to  -10  million  tons  of  raw  coal  which  is  used  every  year 
for  domestic  heating  be  whoUy  or  partially  replaced  by  smokeless  fuel, 
solid  and  gaseous,  prepared  by  the  carbonisation  of  this  coal  ?     (2)  Can 
adequate  supplies  of  fuel  oil  for  the  Navy  be  obtamed  by  carbonisation 
of  the  coal  which  is  at  present  used  in  its  raw  form  for  industrial  and 
domestic  purposes  ?     (3)  Can  supplies  of  town  gas  be  obtained  more 
economically  and  conveniently  by  methods  of  carbonisation  and  gasi- 
fication other  than  those   at  present  in  u.se  in  gas  works  '!     (4)  Can 
electric  power  be  obtained  more  cheaply  if  the  coal  used  for  steam 
raising  is  first  subjected  to  processes  of  carbonisation  and  gasification  ? 
(5)  Will  the  more  scientific  development  of  the  preparation  and  use  of 
fuel,  which  would  be  implied  in  the  successful  working  out  of  the  fore- 
going questiofl-s,  enable  the  peat  deposits  of  the  United  Kingdom  to  take 
a  serious  place  as  economic  sources  of  fuel  for  industrial  purposes  ? 
(0)  Can  the  use  of  gaseous  fuel  in  industrial  operations  be  forwarded  by 
the  development  of  more  scientific  methods  of  combustion  in  furnaces, 
muffles  and  ovens  used  in  metallurgical,  ceramic  and  chemical  operations  1 
The  answers  to  these  cjuestions  will  only  be  obtained  by  co-ordinated 
research  carried  out  on  the  lines  of  a  broad  and  well-considered  scheme. 
The  subjects  to  be  dealt  with  are  already  attracting  the  attention  of 
serious  workers  in  the  industries,  and  it  is  to  be  expected  that  solutions 
of  some  of  the  problems  will  be  supplied  by  these  workers.     The  Board 
would  regard  it  as  a  great  misfortune  if  the  establishment  of  a  Govern- 
ment organisation  for  Fuel  Research  were  to  result  in  the  discourage- 
ment or  limitation  in  any  way  of  the  activities  of  outside  workers  or 
organisations.     They  venture  to  hope  rather  that  many  of  these  workers 
will  be  disposed  to  welcome  a  national  scheme  of  research,  the  aims  of 
which  arc  broad  and  yet  definite  and  in  wliich  the  more  specialised 
contributions  from  all  sides  will  naturally  take  their  place.     In  con- 
sidering new  and  extensive  schemes  of  carbonisation  it  is  necessary  to 
bear  in  mind  that  outlets  for  all  the  products  of  carbonisation  must  be 
found.     The  gas,  coke  and  shale  oil  industries  are  all  of  old  standing 
and  each  has  had  to  develop  outlets  for  its  products  by  patient  and 
continuous    effort.     No    new    carbonisation    scheme    can    be    justified 
economically  if  it  can  only  live  by  poaching  on  the  preserves  of  the 
existing  industries.     Even  if  an  efficient  method  of  low  temperature 
carbonisation  is  evolved  it  will  be  v&lueless  in  tlic  wider  .sense  unless 
profitable  outlets  for  all  the  important  products  can  be  d<>veloped.     It  is 
obvious  that  the  Fuel  Research  Board,  which  is  in  official  toucli  with  the 
Admiralty,  the  Ministry  of  Munitions,  the  Board  of   Trade  and  other 
public    departments,    is    exceptionally    placed    for    the    furtherance    of 
(tchemrrs  which  involve  the  finding  of  large  outlets  for  products  new  and 
old.     It  Ih  known,  for  instance,  I  liat  the  .Admiralty  attach  gn^at  importance 
to  the  development  of  supplies  of  fuel  oil  from  home  suurctus  so  that  it 
may  bt-  t4»kr-n  for  granted  that  tliis  requirement  alone  would  absorb  all 
the  oil  which  could  be  produced  by  the  carbonisation  of  lens  of  millions 
of  tonM  of  <roal  per  annum.     This  fact  alone  gives  an  entirely  new  aspect 
to  the  ext«-n.sion  of  carbonisation  in   hjthei-to   untried  directions,   but 
while  it  will  uiifloubtt'dly  hdpon  the  wonomic  side  of  the  [)roblcm  it  in 
no  way  rclicvcK  the  pressure  on  the  technical  side.     In  a  way,  moreover, 
it    ttccentuales    the    iiroblem    now   to    bo   referred    to,    the    i)rofilablo 
<lih|HHinl   of  the   coke   or  carbonaceous  residue   left   wlu^n   the   volatile 
|.r.,dii't-(  are  diHtilled  from  the  coal.     The  percentage  of  coUc  obtained 
\..ii.      Willi  Ihi^  quality  of  the  coal  ond  the  tem|KTnturc  ut  which  it  is 

i.fi '■<!,  but  it  may  be  lak«n  on  the  average  lliut  cm  li  Ion  of  coal 

i,iil,.,iii,<d  will  give  obout  I.")  cwt.  of  coke.  TIium  to  ohtaiii  one  million 
.  Ujiih  fif  fuel  oil  for  the  Navy  it  would  bo  ncccsimry  lo  rarboniso  twenty 
million  U>ii»  of  coal,  ond  the  coke  produced  would  iiiiioiiiit  to  fifteen 
milliMd  |.,n.i.  The  (iiii|MMnl  of  this  very  lorge  ijuantity  of  coke  or  char 
at  II  i.i.iiiiililc  prill'  must  he.  regarded  OH  tho  vital  (juustion  if  low  tern- 
(HTiiiiH.  <  iirboiiinalion  is  to  be  cHlabliithod  on  a  sound  eidiiomiu  basis. 
The  M  i.rili  «'hemc!  niuMt  theri'forc  include  a  very  complet<i  empiiry 
on  Hire  lu.iih  linen;  (I)  The  u.m-  niid  value  of  thin  coke  for  the  direct 
liring  of  -I'  um  iMiilem  :  (2)  It;i  |.M-i(iealion  in  proilucers  for  the  nuinu> 
fn<  lure  of  Imv  i;rode  fuel  (;iim  ond  tlic  rectovcry  of  itn  nitrogen  as  ainmuniii ; 
CI)  Its  UM'  lor  induHtriiil  iiikI  donientic  lioating  either  directly,  hh  it  eomeH 
from  the  ri'torlH  or  after  its  coiivrriiion  into  briqiiettcH. 

The  necond  of  tliene  cniiuirieH  will  involve  the  developmeni  of  a  special 
(omi  o(  giW4  prorluecr  and  1111x111111"*  pinnt  if  the  bent  rrmillM  are  (ii  bo 
obtained  from  the  coke.  It  will  alHO  involve  the  devclopineiit  of  a 
iiy«'tem  of  Imilir  lirini;  in  wlinli  fuel  gon  of  130  H.T.U.  can  be  burned  at 
leant  ox  I'lHcjently  u-  loal  bi.lh  ox  regardn  llmrnml  illii  iiin  y  and  the 
i(7i(|ive  evaporation  (ht  »qii»re  foot  of  healing  wirfacc.  in  all  that 
riiiiijTn»  Ihi'  |irrpnratii>M  and  iiw  of  H|Micial  forniK  of  fuel  tliire  are  two 
diHtinet  ttageii  <if  development  to  be  nucceiuifully  pawH'd.  In  the  fimt 
ulat'i;  apparatiiK  ond  metliods  have  to  lio  evolved  oiiil  IcHled  till  n  proctieol 


standard  of  efficiency  is  reached.  In  tlic  second  stage  the  consumers 
of  fuel  must  be  induced  to  study  the  new  apparatus  and  methods  till 
they  thoroughly  understand  and  in  the  end  adopt  them.  The  use  of 
town  gas  as  a  fuel  for  industrial  purposes  has  made  great  strides  during 
the  past  few  years,  and  a  number  of  experts  are  to-day  engaged  on  the 
design  and  adaptation  of  furnaces  and  apparatus  for  these  purposes. 
The  actual  practice  of  gas-heating  still  lags  a  long  way  behind  the  ideals 
of  economy  and  efficiency  and  there  is  room  for  much  useful  experimental 
enquiry  into  principles  and  methods. 

There  is  a  very  general  bcUef  among  electrical  experts  that  the  future 
of  British  industry  will  be  greafly  affected  by  the  cost  at  which  power  in 
bulk  can  be  supplied  in  the  form  of  electricity.     It  has  been  proposed, 
for  instance,  that  large  electrochemical  works  should  be  established  in 
this  country  for  the  manufacture  of  products  wliich  in  the  past  have  been 
manufactured  in  parts  of  the  world  where  cheap  water  power  is  available. 
In  this  connection  it  lias  ))ceii  suggested  that  the  cost  of  producing  power 
from  coal  in  this  country  would  be  substantially  reduced  if  instead  of 
burning  the  coal  directly  under  the  steam  boilers  it  were  first  subjected 
to  carbonisation  and  gasification  processes  which  in  addition  to  fuel  gas 
would   yield   valuable    by-products.     Plausible    statements    have    been 
issued  showing  the  enormous  savings  or  profits  which   would  accrue 
if  schemes  of  this  sort  were  adopted.     Unfortunately  these  estimates 
have  generally  been  made  on  a  very  slender  foundation  of  knowledge  and 
experience.     On  the  other  hand  those  who  by  experience  and  practice 
are  best  qualified  to  judge,  hesitate  to  prophesy  as  to  what  the  economic 
result  of  a  combined  carbonisation  and  power  generating  scheme  would 
be,  but  they  agree  that  the  interests  at  stake  are  so  great  that  the  question 
ought  to  be  authoritatively  answered  once  for  all.     But  no  answer  can 
be  accepted  which  is  not  founded  on  the  complete  working  out  of  the 
scheme,  no  important  step  in  the  series  of  operations  being  omitted  or 
slurred  over.     This  series  of  operations  will  start  from  the  mechanical 
preparation  of  the  coal  and  its  conversion  into  solid,  bquid  and  gaseous 
products  by  carbonisation.     It  will  end  with  the  delivery  of  a  known 
weight  of  liigh  pressure  steam  under  the  conditions  most  favourable 
for  power  production   by  turbo-generators.     In  the  proposed  scheme 
of  research  it  will  be  seen  that  the  investigation  of  each  of  the  step 
involved  in  the  above  enquiry  is  provided  for.     Three,  at  least,  of  these 
steps  involve  pioneering  work  on  an  industrial  scale  and  the  work  may 
occupy  a  considerable  time.     The  Board  realise  that  it  is  possible  that 
the  net  result  of  tliis  particular  enquiry  may  be  to  show  that  purely  as  a 
means  of  cheapening  the  cost  of  electric  power,  the  use  of  carbonisation 
methods  has  not  much  to  commend  it,  but  that  certain  incidental 
advantages  will  justify  its  use  in  particular  cases. 


1 


The  Fuel  Rese.4.bch  Station. 
The  scheme  of  research  which  has  been  outlined  in  the  report  can  only 
be  efficiently  carried  out  in  a  Fuel  Research  Station  designed  and 
equipped  for  the  purpose  in  which  operations  on  an  industrial  scale  can 
be  carried  out  under  proper  working  conditions.  The  following  is  a 
description  of  the  equipment  wliich  will  be  required  for  the  research 
work  at  present  in  view  : — • 

A  railway  siding  will  pass  through  or  along.side  of  the  station,  and  the 
coal  to  be  us('d  in  lists  will  be  received  in  railway  wagons  at  an  unload- 
ing platform  provul.d  with  a  sampling  Hoor,  a  coal  breaker  andscreein 
a  weighing  machine-,  an  .levator,  and  high-level  bunkers  from  which  th*. 
coal  will  be  passed  on  to  the  retort  house.  In  this  house  ample  space 
will  be  provided  for  the  erection  of  the  various  forms  of  carbonising 
apparatus  which  arc  midcr  investigation.  Facilities  will  be  provided  for 
quickly  carrying  out  the  necessary  changes  and  improvements  in  the 
apparatus  as  the  experimental  work  proceeds.  The  hot  gases  will  be 
led  from  the  retort  ln.msc  into  the  conden?erand  exhauster  house  which 
will  bo  equipjicd  with  ccjiidensers,  washers,,  scrubbers  exhausters,  com- 
pressors, meters,  pressure  icgidators,  gauges,  pumps,  motors,  and  tanks. 
For  tho  collection  and  exiniiination  of  the  gases  in  bulk  gas  holders  will 
bo  provided.  The  hot  i-oUc  from  the  ret(n-t  house  will  be  elevated  to 
lligh  level  biuikers  fniiu  which  it  can  be  supplied  to  gas  producers,  steam 
boilers,  bri(i netting  |ilaiit  or  to  railway  wagons.  The  gas  producer  house 
will  Ix"  provided  with  oui-  ur  more  gas  priHlmcis  with  heat  exchangers, 
washers,  scrubbers  ami  liquor  tanks.  The  steam  boiler  liou.se  will  be 
jirovided  with  one  or  nmiv  water  tulie  boili-is  of  modern  type,  and  with 
feed  water  tanks,  watn-  and  stoam  meters,  pumps,  &c.  The  briquctting 
house  will  be  provid.  il  with  grinding,  mixing,  and  briquctting  machines. 
Tur  and  oil  stills  and  (  umlrnsers  will  be  provided  for  dealing  with  the 
li((uid  products.  The  (ias  furnace  house  will  be  equipjied  for  the  testing 
of  gas  mulTles,  aiun-aliiii;  ovens  and  melting  furnaces.  Laboratories, 
offices  ond  workshops  suit  ably  ci|uippcd  will  also  be  necessary. 

The  station  sliould  Ik-  within  easy  reach  of  London:  there  shiuild  be 
ample  railway  and  oIIhi  facilities  Sur  the  transport  of  coal  from  nil  parts 
'  slioidd  be  ready  means  Jor  the  ilispnsal  of  the 

oil  and  gas  wliich  would  bo  i>rodiicrd  in  the 
lental  work,  and  a  supply  of  labom-,  Nkillcd  and 
lilable.  It  was  realised  that  these  conditions 
a  site  in  Ihr  neighbourhood  of  a  large  gas  works. 


it  the  Kingiiiun  ;  Ih.  i. 
large  quantities  of  .  ..I, 
regular  course  of  is|i.  li 
iiiiHkilled,  should  I..  ;i 
couldonly  befullill..l  1. 


and  Home  montlii 
CliarlcH   Carpenler   ..ii 
liiinrd  of  the  .South   \|.  i 
iheiit  Huffi<'ieiil  laiel  ai 
of  a  reNcari'htkatioii   i.i 
iiiatelv  a  suitable  sit. 
by  7(X)  to  Htm  ft.  I. .11 
gas  works  with  Ih.'  .S. 
roiid.     Till-  rcHi'iiiili 
sioMH  wliich  will   !«• 


I  III.  Ijirector  of  l''uel  Ucsearch  appniauhi'd  Dr. 
Ih..  stdijeel.  J)r.  Carpenter,  on  lielMf  of  the 
...politiin  lias  C ill'ered  t.i  lease  to  tho  (ioverii- 

Ih.'  KoHt  (Iri'enwi.'h  gas  works  for  the  erection 
|ii.  pare  drawings  and  sp.'cilii'alions,  &i\,  iinil  ulti- 
i.i  ,  agl-eed  upon.     Tli.-  site  is  about  2.")l)  ft.  wiilc 

itiinted  on  tlie  main  si.ling  which  eounects  the 


111.  I'laslern  Ituilway  an. I  with  accc.ss  to  an  existing 
lalM.u,  lis  plann.Ml'  will  bi'  capabl.'  of  any  cxtcn- 
ie.|iiiied  for  fiiliiie    r.'scaiclies. 
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FURTHER  NOTES  ON  A  HIGH-TEMPERATURE 
THERMOSTAT.* 

BY   J.   L.    HArCHTON,    M.SC,    A>T)   D.   HAS30N,   M.SC. 

In  a  former  Paper  read  before  this  Institutef  the  authors  de- 
scribed a  thermostat  for  moderate  and  high  temperatures,  but  the 
apparatus  there  referred  to  -was  made  of  glass,  and  its  use  wa', 
therefore,  limited  to  temperatures  not  exceeding  500'C.  The  object 
of  the  present  I^ajM-r  is  to  describe  certain  alterations  which  have 
been  made  in  thr-  apparatus  to  render  it  suitable  for  much  higher 
i'mp(;ratiir(.s.  The  irwtrument  consists  of  a  double-Walled  vessel, 
milar  in  shape  to  a  Bunsen  ice  calorimeter,  which  is  made  into  a 
rnace  by  winding  it  witTi  nichrome  wire.  This  vessel  acts  as  a  gas 
tlier  i.oraeter,  and  the  variations  in  the  pressure  of  the  air  contained 
in  it  are  used  to  operate  a  contact-breaker,  which  increases  or 
decreases  the  current  suppUed  to  the  furnace  according  as  the  teni- 
jKTature  falls  below  or  rises  above  the  desired  value.  The  contact- 
breaker  takes  the  form  of  a  U-tubi>  containing  mercury,  fitted  with 
two  platinum  contacts,  which  breaks  the  relatively  -••mall  current 
of  a  "  solenoid  "  relay  ;  this  iji  turn  pulls  a  fork  into  or  out  of  two 
mercury  cups,  by  means  of  which  an  external  resistance  is  cut  out  of 
or  put  into  the  furnace  circuit.  One  side  of  this  relay  is  connected 
to  the  furnace  bulb,  and  the  other  is  connected  to  the  closed  bulb  of 
another  thermostat,  similar  in  principle  to  the  main  thermostat,  I  ut 
of  much  »imj)ler  construction  ;  this  device  is  necessary  to  render  the 
instrument  inununc  from  the  variations  which  would  otherwise  be 
cau.sed  by  changes  of  atmospheric  temperature  and  pressvye.  A 
device  has  also  been  added  enabling  extremely  slow  rates  of  cooling 
or  heating  to  l)e  obtained,  if  neccssar\ .  of  the  order  of  I  ('.  or  2^C.  ii»- 
■  .lav. 


The  ongina!  form  of  U-tube  suffered  from  another  somewhat 
senoi^  disadvantage.  If  the  current  supplied  to  the  furnace  was 
cut  off  accidenUUy  or  otherwise,  and  the  control  tube  was  not  dis- 
connected at  the  same  time,  the  merenn-  was  sucked  back  into  the 
lumsce.  In  the  case  of  a  gla&s  furnace  thU  invari»»>!v  f«.,!'<vl  in 
the  breaking  of  the  bulb,  while  in  the  case  of  a  -  u* 

necessary  to  dismantle  the  apparatus  in  order  the-  v  e 

the  mercury.     To  obviate  this  a  number  of  rac  ,] 

The  device  was  finally  adoplc-d  of  blowing;  a  bulb  in  l.uc  liul  ^.i  ihe 
U,  above  the  platinum  contact,  sufficientiv  lan;e  to  hold  all  the 
mercury  and  also  to  allow  air  to  bubble  throuchthis  mercur>-  In 
order  to  balance  the  effect  of  the  expansion  of  this  air  with  changes 
of  temperature,  a  similar  bulb  was  made  on  the  opi«<Jt«.  cm|»  r.f  the 
U-tube,  as  illustrated  in  Fig.  I.  f.     When.  '  '  '    re- 

type of  control  tube  is  used,  it  is  sufficieir 

between  the  contact  and  the  taps,  which  sp  , . 

bulb.     Finally,  the  control  has  been  further  -  | 

by  substituting  one-way  taps  for  the  two  j. 

ployed,  connection  witlf  the  furnace  and  ..1  ; 

•neans  of  side  arms  below  the  taj>s  in  the  maimer  .-.■  I . 

The  hmbs  of  the  U-tube  can  then  be  brought  closer  i a- 

volume  of  the  mercury  still  further  reduced.     Tf  ;. 

shown  at  the  bottom  is  useful  for  removing  the     ■■  it 

•  becomes  fouled,  without  havinj:  to  dismantle  the  w 

The  fouling  of  the  meriury  surface,  probablv  Lv  .\  i,-;  -:  by 
the  ozone  produced  by  the  spark  <lis<harge  when  the  t-.ntact  i« 
broken,  is  a  disagreeable  feature,  for  the  eliminati..!:  .f  m),:  |,  „o 
method  has  yet  been  found.     It  can  be  reduced  t"  .: 

by  connecting  a  condenser  and  n^istance  across  the  , 

.\s  originally  made,  the  cold  bulb  was  immer><-<i  m  i  [nu  Mtc 
thermos  flask,  which  it  was  not  far  from  tilling,  the  remaindrr  of  tJM 


E. 
Kio.   I. 


D. 


In  order  to  use  the  thcrinostat  for  tompersturrs  of  the  order  of 
I.OOO'C,  n  Miliia  funim  f  liiilli  w.vs  rcmslructcd,  and  by  its  aid  curves 
w.rr  tnkcji  with  the  fiini  ice  runniuK  at  about  8IM»('.  The  teni- 
iwraturt!  wiile  wiw  such  that  one  division  o£  the  pajM-r  reproscntetl 
•>  <  ..  anil  the  minor  variationH  of  the  curve  are  of  the  same  order  a.s 
the  «Tn>r  of  the  thmul  riiordi'r,  which  oven  in  the  extremely  .-wn- 
•itive  fonn  umwI  at  the  National  I'hy-ical  Laboratory  is  not  a<iapt«<l 
to  rcadiiu  to  an  appn-ciably  gn-atiT  accuracy  than  I  I',  with  a 
platinum  |>laliinim  iridmm  thiTiUMc-.ni|ilc. 

On  the  oihci  liind.  n  t4:ni|KTatiiiv  i c,  i ird  from  the  same  furnace 
runnmv'  fr.irii  tl.c  ordmary  p.iw.r  -.iipply  ol  the  lnlH.rator>',  when 


the  therinonlal  ..•ntriil  wa*  not  ii-ii 
•">••('.  in  till-  .l.niiiMe,  when  nilii-h 
battery,  wliili-  diinnu  the  nJKlit  the 
The  oriuiiud  form  o(  U  tube  ^ 
taunt.  Tin.  trm|MTitturc  Minu'lim 
hour-,  and  llim  fi<||  in  a  Kiniiliir 
a«  niiidi  a«  :i  C,  or  4'('.     Thr"«' 


alad  a  variation  of  nearly 
it  ia  bring  taki-ii  fniiii  the 
•mw  of  the  order  of  lit  C. 
'  from  Rcveral  disadvan- 
•-ontinuouiily  for  »<'vcral 
the  riao  beiiiK'  "omctiniiii 
nattoin  warp,  nppjircntly.  due  to 


••xpaiwion  and  ,  niitrn.liou  of  thr  nior.  iirv  ia  the  ei.iitn.l  tube  with 
chiintfe.  of  th.'  nKMii  t.'Mi|«'r«tur.-.     To  ovcroonui  thii  .hmniltv  tlie 
viilumn  „t  thi<  m-niiry  wa«  made  lu  nniall  Mpoaaible.     Tlw  aiill\i>r« 
ttllim.it.'ly  adoplid  a  Midi-  Uin'  (uIh<  of  aliolit  7  lUIU.  ill  u.i.  t    i      .  .  i 
kxrpmg  thr  voliiiiii-  of  tlin  mcnury  "iiiill  by  havhiti  ll.c   |.l  ,'  ; 
•  onla.  t»  ncur  the  lirnd  and  thr  Umim  .,1  ihp  U  ck>M..  i.>icil,.  . 
Fig    1.  "•      The  Miiiliiil  wiM  hen-  iiiadi    m  tho  in^  part  ..I  i'. 
riii.i  form  viM  roiiiid  to  bo  \,ry  iiiiirli  mimi,.  •4«wi(|vi<  i.i  -In  I.'     ' 
of  prr-iMurr  in  the  funiiue  than  rithn  of  iIkim  pnviini'.l^  .1...  mL.   1. 
whiln  viiriatiiui,  iluo  Ui  Volume  elmngo  in  tlw  IDMfury  ntv  rr<liic.tl 
to  a  iir|/lii;iblr  nmouoU 

•  Alxlrn.l.  of  n  l'a|M<rrrai|  IwfntP  t  ))•■  lii«titulvii(  >!■  1.! 
t   '  .li'iiriml'  of  tho  luKiitiito  uj  Mrt«|.,  No.  i.   IH  ..   VgU  XIV., 
IM..  H!>   HI". 


space   being    lillwl    with    ic«. 
bulb   bivamc  mere  and  more 
gradually  in  tcmiK'nitup-,  ■•  ''■ 
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acts  as  an  expanding  liquid,  and  operates  the  mercury  contact- 
breaker  D,  -n-hile  in  this  case  also  the  f  11  current  is  broken  in  the 
benzene,  which  appears  to  be  rndecomposed  by  the  spark,  and  the 
surface  of  the  mercury  keeps  quite  clean.  The  tliird  cylinder,  C, 
contains  thermal  insulation.  This  apparatus  has  proved  very 
satisfactory  in  use,  and  it  has  not  been  found  possible  to  detect  by 
means  of  a  thermocouple  inserted  in  the  tube  E  a  change  as  great 
as  O-IC.  in  the  temperature  of  the  bulb  A. 

While  the  maintenance  of  a  constant  temperature  is  a  matter 
of  great  importance  in  many  operations,  it  is  sometimes  desired  to 
obtain  extremely  slow  cooling  over  a  Umited  range  bf  temperature, 
as,  for  example,  through  a  thermal  critical  point.  By  usmg  a  very  - 
poor  thermos  fiask  in  which  to  keep  the  cold  bulb,  a  slow  rise  of  tem- 
perature is  obtained  in  the  bulb,  and  consequently  in  the  thermostat. 
If,  then,  a  gradual  fall  of  temperature  could  be  obtained  in  the  cold 
bulb,  it  would  be  accompanied  by  a  corresponding  fall  in  the  furnace 
itself.  It  wculd,  of  course,  be  possible  to  do  this  by  immersing  the 
bulb  in  a  thermos  flask  containing  water  at  a  liigher  temperature  than 

that  of  the  atmosphere,  but 
~  there  are  certain  drawbacks 

to  this  method.  If  the  rate 
of  cooling  in  the  furnace  is  to 
be  very  slow,  the  fall  in  the 
thermos  flask  must  also  be 
slow — i.e.,  the  water  must 
be  near  room  temperature. 
Under  these  circumstances, 
the  rate  of  cooling  will  faU 
off  rapidly  as  the  water  ap- 
proaches room  temperature, 
and  the  cooUngof  the  furnace 
wUl  not  be  miiform,  while 
the  effects  due  to  changes 
of  room  temperature  will  be 
increased.  On  the  other  hand, 
if  the  water  in  the  thennos 
flask  is  sufficiently  above 
room  temperature  to  make  the 
fall  reasonably  uniform  over 
the  whole  of  the  iieriod,  the  rate  of  cooling  becomes  excessive.  To 
overcome  this  a  subsidiary,  but  very  much  smaller,  bulb  was  inserted 
in  parallel  with  the  cold  bulb,  and  immersed  in  hot  water  in  a  thermos 
flask,  so  that  but  a  fraction  of  the  total  air  was  cooled.  In  this  way 
the  change  in  the  pressure  of  air  in  the  cold  bulb  side  of  the  apparatus 
could  \>e  varied  between  very  wide  limits  with  corresponding 
variations  in  the  rate  of  fall  of  the  temperature  in  the  furnace, 
merely  by  altering  the  volume  of  the  controlling  bulb,  while  the  fall 
in  the  furnace  is  made  independent  of  the  actual  fall  in  the  thermos 
flask. 

In  an  irtstrument  of  thi.s  kind  the  electrical  connections  tend  to 
become  very  numerous,  and  it  has  been  found  very  convenient  to 
mount  the  whole  on  a  large  wooden  base,  the  connecting  wires  being 
led  uiideineath  the  board  to  a  set  of  tehninals  in  front,  by  means  of 
which  all  the  wiring  is  contiollcd.  If  it  is  desired  to  use  the  appa- 
ratus for  high  .ind  low  temperatures,  a  complete  set  of  resistances 
should  be  iiu  liiiled,  which  can  be  j)icked  out  at  will  by  two  loose  leads. 
Su'h  (III  a(j|i:iratii.H  can  lie  ilcsii;iicd  to  work  on  a  single  voltage. 


effect  being  altogether  negligible,  also  whether  "some  alioy.s 
are  more  subject  to  it  than  others. 

The  section  at  a  along  the  line  of  fracture  was  about  8-5  X 1  -2 
mUluuetres,  and  there  was  no  trace  of  anv  corrosion. — I  am 
&c., 

London,  Oct.  U.  W.  H.  F.  Murdoch. 
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KAIUHh;   OF    Kl  Sh   (LIF   JlDLDKK.S. 

TO  TlIK  KUnoK  OK  THE  ELKCTRKIA.V. 

.•^IK  :  I  recently  ^'.xiiiMined  a  hou»u  distrilmlion  fuse  box, 
ami  found  nevoral  of  the  brass  clips  which  lield  the  usual  push- 
in  type  of  fuse  broken  at  the  [ilace  marked  «,  in  sketch  below. 

.All  the  breakages  were  highly  crystuilini' 
when  •'.\iiinined  niicroHcojiically.  They  hud 
been  subjected  to  ultcrnutin);  current  ('.<i> 
cycles  |iiT  .Hfcond)  fur  sonic  live  years,  in 
addition  to  the  niciiianicuj  strostt  wt  uji  in 
holding  the  f\ise. 

The  liit<'  I'rof.  S.  I'.  TiioinpHon,  in  his  hiiDJ;  IJ.iniui.uy 
l..e!u«iiiH  in  Kleririiity  iitid  Mu^neti.'«nl  "  (IIMT)),  pumgiapli  'Jl'.i, 
"  Molecular  actions,"  stJites,  "  wires  of  cupper  and  brass 
ttrndually  heconie  brittle;"  "  tlii;roa|>peiirs  also  to  he  a  decrease 
in  their  coellicient  of  elasticity," 

It  Would  Ik-  of  (tome  inl^reitt  to  know  whether  such  failure 
as  referred  to  above  is  coniinon,  and  whether  alternating 
current  does  cause  britllencsH  in  such   fittings,  the  heating 


USING  THE  PHOTOELECTRIC  CELL  AS  A 
PHOTOMETER.* 

BY  JAMES  K.  RASDOLPH. 

Photo-electric  ceU-,  developed  by  Dr.  Kunz  or  the  physics  depart- 
ment of  the  Univereity  of  Illinois,  have  been  in  use  for  some  time 
for  measuring  the  light  of  stars.  It  ha;  been  sugge>ted  that  for 
certain  kinds  of  photometry  they  would  offer  advantages  over 
methods  now  in  general  u  e,  and  the  writer  has  undertaken  a  s  eries 
of  tests  on  this  point. 

Fundamentally,  the  photo-electric  ceU  consists  of  a  wire  grid  and 
a  thin  film  of  ome  metal  such  as  potassium  enclosed  in  a  glass  biUb 
containing  argon  under  low  pressure.  The  film  is  coimected  to  the 
negative  side  of  the  circuit  and  the  grid  to  the  positive  side.  When 
light  shines  on  the  film  it  gives  off  ions  w'hich  convej'  small  charges 
of  negative  electricity  to  the  grid,  thus  causing  a  current  of  sufficient 
strength  to  be  detected  by  a  sensitive  galvanometer  or  electrometer. 
The  strength  of  this  current  has  been  shown  to  be  directly  pro- 
portional to  the  intensity  of  hght  reaching  the  cell  for  a  given  quaUty 
of  light,  i.e.,  inversely  proportional  to_  the  square  of  the  distance 
between  the  source  and  the  cell.  This  greatly  simpUKes  the  calcu- 
lations, and  would  thus  permit  the  use  of  the  photo-electric  cell  in 
photometry  where  a  large  number  of  readings  had  to  be  taken,  aa 
in  determining  the  distribution  of  light  from  lamps,  shades,  &c.,  or 
for  determining  the  distribution  of  light  in  a  room. 

For  the  test  two  lamps  were  used,  a  40- volt  tungsten  lamp  having 
a  filament  made  of  four  coils  set  in  a  row,  and  an  ordinary  120-watt 
carbon-iilameut  unit. 

The  lamp  to  be  tested  was  mounted  on  a  graduated  revolvable 
circle  shding  on  the  photometer  bench,  Xear  the  end  of  this  photo- 
meter bench  was  a  box  containing  a  photometric  cell  and  having  a 
small  opening  with  a  shutter  in  the  side  toward  the  lamp  through 
which  the  light  could  reach  the  cell. 

The  circuit  containmg  the  photo-electric  cell  consists  of  a  battery 
whose  negative  terminal  is  grounded),  while  the  positive  terminal  is 
coimected  through  a  10,000-ohm  resistance  to  the  grid,  or  positi\  c 
termuial,  of  the  jilioto-electric  cell.  The  negative  terminal  of  the 
cell  is  connected  to  groimd  through  the  gi-aphite  resistance,  across 
whose  terminals  an  electrometer  is  connected.  In  the  circuit  supply- 
ing the  lamp  are  an  ammeter  and  an  adjustable  resistance  so  that 
the  cun'ent  may  be  kept  constant  during  a  test.  For  the  photo- 
meter tests  a  IG-c.p.  standard  carbon  lamp  sind  a  bumiuer-Brodhuu 
photometer  were  used. 

In  starting  a  test  the  lamp  was  lighted  and  allowed  to  buin  until 
current  through  it  became  constant.  Then  the  lamji  was  tuiiied 
until  the  i)ointer  on  the  graduated  circle  stood  at  zero  degrees,  when 
the  shutter  was  o])ened.  After  the  electrometer  deflection  was  read 
the  shutter  was  closed  until  the  electrometer  indicator  rested  on  zero, 
when  the  shutter  was  opened  again  and  another  reading  taken.  The 
average  of  the  two  readings  was  used.  The  shutter  was  closed,  the 
lamp  turiu'd  to  a  new  angle,  and  the  juocess  repeated.  In  this  way 
a  series  of  readings  was  obtained  for  dilTeicnt  jiositions  of  the  lamp. 
By  moving  the  lamp  on  the  photometer  bench  light  intensities  of 
i  to  40t)  cimdlenictcrs  were  secured.  Tlie  ratios  between  intensity 
of  illumination  and  lonected  deflection  proved  to  be  almost  exactly 
consliuit.  When,  therefore,  this  ratio  i.s-  known,  cinullepowcr  can 
be  obtained  from  dcllcction  by  simple  multiplication.  (The  de- 
flection of  an  electrometer  is  nntexactly  prol>ortii»nal  to  the  e\n-i-eiil. 
but  within  the  liiiiils  of  this  experiment  the  error  is  inappreciable.) 

.\ccording  to  these  tests  it  appears  that  the  photoelectric  cell  m 
its  |)re«ent  state  of  development  can  be  used  as  a  photometer,  pro- 
vided the  ratio  between  candle-power  and  electronieti'r  delle.tion  is 
kiKJWn  for  the  Innip  to  be  tested.  It  will  be  especially  vahiable  for 
eases  where  a  curve  must  be  drawn  showing  the  variation  of  ni- 
Icnsily  from  point  \i<  point,  as  the  readings  may  be  i-eduecd  to 
earidle-jHiwer  by  a  .sjiiiplc  nudti|>lieation,  luid  by  watchii'ig  the  gal- 
vanometer while  llie  eell  or  the  source  of  lii;ht  is  moved,  the  im- 
portant points  ill  tlie  .  iirvccun  be  U)ciited  and  the  mintberof  readings 
Ihurt  reduced.  W  li.  ii  large  units  for  iiistiiiKc.  relleetors  of  high 
intensity  have  \n  l,r  nioasurod  in  dilViMent  diicctions,  the  space 
reipiired  for  iin  oidinary  photonujti-r  is  very  large,  , 'J'he  nu-thod 
employing  a  photo  .1, ,  iVie  cell  an<l  a  ualvanometer  would  recjuiix- 
only  u'lwut  oneleiilli  nf  this  space  or  less. 


•  Abstfttil  of  unartiololn  the  "  Klcotrioal  World," 


October  19,    1917. 


THE  ELECTRICIAN. 


91 


TELEPHONE  DEVELOPMENT  IN  THE  WORLD  AT  THE 
BEGINNING  OF  1917.* 

BY    \V.    H.    GIXSTOS. 

In  the  absence  of  manv  official  returns,  it  is  not  possible  to  give  a 
i.Rcise  statement  of  tin- world's  telephone  development  since  19U. 
One  may,  however,  form  a  rough  estimate.  America  is  amongst 
those  countries  whose  Hgures  are  not  founded  on  conjecture,  so  also 
is  Canada,  and  tluse  exceptioAs  are  important,  seeing  that  North 
America  contains  nearly  three-fourths  of  the  telepliones  in  tlie 
world.  Official  figures  up  to  varving  dates  have  been  obtained  from 
New  Zealand,  South  Africa,  Russia,  Sweden,  Norway,  Denmark  and 
.Srt-itzerland.  whilst  newspaper  reports  have  furnished  recent  data 
relative  to  .Japan,  Brazil  and  other  places. 

Europe,  which  had  3,9IO,(XlO  telepliones  at  the  begiiming  of  1914, 
had  at  the  beginning  of  the  current  yc  ar  probably  4,180,000,  made 
up  as  follows  : — 

Country.  Total  stations. 

Great  Britain  (including  cmergcncv  statioius) 812,000 

Ru8«ia  (January  1,  19K))     ." 400.IXH) 

.Sweden  (271,797  at  January  1,  191ii)    say    288.(KK) 

l)(.nniark(i.JO.(KHJat  January  I.  Unr,)     say    lti.";.(MHj 

Norway  (<J4.0tK)  in  January,  i9l.">)     say    Ilio.iNio 

Nftliorlanils  7S.74:iat  Januarj-  I.  1!I14)   Kiii.ikhi 

Switzerland  (.laniiary  I.  li»17)    lil4.(Miu 

.Spain  Oti.WiO at  Januarj- 1.  l!(l.'>)      say      .jO.imhi 

.\ui(tria(17C',IJ<K)at  Janiian,'  I,  lOlo)    ITii.diHi 

(Jermany  (pry-war)  1, 121. nun 

France  (pre-war)  lilo.iHiti 

Italy  (|ir<-wur) il.>.cinii 

Belgium  (|>rc--war)    .jl.uuu 

Hnnv'ary.  I  In-  Kalkans,  Portugal,  Luxemburg,  &c.   ' 

(pre-war)    114,(MMI 

4.1S0,0(X) 

Nothing  has  been  added  in  this  c.-.tiniate  to  the  pre-war  ligures 
for  France,  Germany  ami  Italy,  to  tlic  1915  figures  for  Austria, 
or  to  the  191(5  tignrcs  for  I'.nssia.  in  view  of  the  conii)lete  lack  of 
informatinn  regarding  the  dcvelnpnuMt  of  the  telephone  in  those 
countries  in  recent  years  and  the  small  probability  of  any  con- 
nidrrable  expansion.  The  telephone  system  of  the  Netherlands 
had  be«-n  inercawini.'  up  to  1914  by  7,1  MM("t«  8,000  a  year,  and  there 
is  no  reaxon  to  K\i|ipose  that  this  incr»>a.sc  has  not  been  maintained. 
Uolgiuin's  total  has  undoubtedly  di-cri-a.-HxI.  but  against  this  may 
be  wt  the  ]in>bability  of  Hume  increase  in  Portugal,  Hotnnania  and 
(Ireece.  It  is  satisfactory  to  iicitv  that  (Jreat  Britain  has  increased 
from  the  pre-war  ligure  of  ""J.lMHi.  Kven  if  the  "emergency 
stalionM"  bn  eliminated  a  small  inin-a.-e  ia  (till  shown.  I^ondon, 
(lespite  KtateniintH  in  the  Press  to  the  cuatnuy,  has  increased  from 
2A9,IKt()  to  2(19..'i:J8.  Again,  even  if  the  emergency  stations  were 
ciiNregarded,  the  movement  wonid  be  seen  to  be  in  the  right 
diris-tion. 

Ast  \. 

Asia  hiul  :j((:t.(HKl  telephones  ,i|  the  bcgianlng  of  1014.  Sin,  t- 
(hen  then-  hna  be^n  an  increase  <if  jn.iMHi  in  Japan,  (l.lKNt  in  Siberia, 
and  about  2.0(H)  in  C.ir.M.  Mancliiiiia  and  Formosa.  Making 
allowan..',  Ihert^ore,  for  tli.  mirmal  ivpaiuioit  in  the  Dutch  F':a«t 
Indiei.  iti.iHKii,  .„„i  ,^„„p  (i.vrlupm.Ml  in  CUna  and  British  India, 
we  may  -af.  1\  |.nl  thclotal  for  A-ia  al  :i|i',(IO0. 


riiere  wrir  .■i'i,.,iHl  tflrphom-n  in    \li, 
•South    .\frica   had   inerenmHl   by   4  ikhi 
AllowiuK  for  Minie  inrn<nHe  in  Vig\|>l. 
eonipule  that   llien-  wrre  at  jpoat  IUI.ih 
beginning  of  thin  year. 

N'lllTII    AMKIII' 

H<H  I'la  inlorinntion  mIioWii  Ihnt  (lH<n< 
III  thp  I  nit<'<l  Slatoa  t'niifidfi  hail  :>'.\:\ 
uorinni  rate  ,>r  n  ,,    wnuld   b 

'I'll"'  unkiiiiwii  .|  Mi-xiiii  II 

had  7IMHKI  .t,ii,.„  ,    ,|„,,„   |„  ,, 

North  Aineri.n  ii  i|ii,„  .,i  i,  .^i  l|.ii;>ii  . 

m'Xm  '  hntJkwiw  in.-'^'XTH  Ami 
I  <•(  South  .Xmnnitt  no  infonnntiim  i- 
Hidenil.lr  ilinrlopnipnl  in  Hrnnl.  'H,,  i 
phnni"  Ml  I), I,  (onlinrni  in  lull.  »ii.|  , 
limni.  ,t  iliP  rat..  ,if  ..>iiip  Iii.inmi  ,,,  i  • 
ir«  Hi  1,1  .•:i"MHKI,t,,|,„„,  working  „l  pi. 


Em 

'    '    Ul   ItlM.        I  lir   IIL^III.'S  for 

I'y  the  iH'ginnin^'  of  101(1. 
Mgian  and  riinis.  I  nhonld 
"*  atotionH  in  Africa  at   the 


•m  ll,3(NMNMI  telephime.. 
•"•Ottaime.  Ilt|.-i.  At  III.- 
1-  .••M.OOll  by  .J.inuarv  Ih»I. 
>d  the  \Ve.Ht  IndicH. "which 
'I'     till-  »',..        M,,'    I.. I  .1    l.,i 


'    aviriUblc.   rverpt    .<(    .mi 
<■  «^««l  Alnml    I7ti.i>"'"  Id. 
-  the  Argent iiir  nn.l  llia/il 
'"•<•  •  year,  llien<  i-aiinot  Im- 
'■nt. 


ArSTRALASIA. 

Official  figures  show  that  there  were  16S.416  telephones  in  Xus- 

traha  on  June  30,  1916.     New  Zealand  h.id  .".vT-.C  and  Hawau  T.UOt.. 

Total  234,000.     To  resume  :— 

^"^"I'^^  •. .     4,180,000 

-^''*    340,0(W 

aint-a ^  j^j 

North  .\merica ;.;;  n,92i,;,joti 

South  America 230.0(Xi 

Australasia    2M0IK) 

Total UJ.970,«Xi 

In  .January,  1913,  there  were  about  13,jtKt.lXlt».  and  in  1914 
14,500,0(X),  telephones  in  the  worid.  It  wUl  be  seen  that  at  .I.inii  irv. 
1917,  there  must  have  been  close  ujjon  17.im"i,uni. 


SHEFFIELD  ELECTRICITY  UNDERTAKING. 


Last  week  the  chamnan  of  the  Electric  SupplvCommittee  (I'oun 
cillor  Warlow)  drew  the  attention  of  the  Council  to  the  anounls  m 
the  report  which  had  been  publishe  .  and  said  the  Committee  wishwl 
to  express  their  appreciation  of  theefliciency  of  the  stafl  and  their 
sympathy  with  the  relatives  of  their  employifs  who  had  given  their 
lives  lighting  for  their  country. 

The  (omiuittee  desired  to  have  the  absolute  approrsl  of  th..  (Vwin.  il 
with  refi-cenci- to  the  additional  i-xpenditure.     H-         '     '        '  '    ' 

their  notice  the  cost  of  power  |»r  unit  sold.       1 
sold  by  the  undertaking  wasUiiSikl.,  made  up  .! 
rents,  rates,  taxes,  and  capital  clianxi-s.  which  gave  i.  ■.>■ 
the  figures  of  some  of  tin-  largest   munici(Ml  elcctriii' 
and  found  that  that  tigun-  loinparvd  with  o'.WiiiL  for  ■ 
for  Biruungliani,  U-9.)lcl.  for  .Mancliotor.  1-  104<l.  for  Liv.  i , 
for  Leeds.     The  gross  nii-ipts  |Kr  unit  Mild  gav,- 1  In-  full 
comparison  :  For  .Slu-tlii-Kl  l>S,".4d..  I  ;lii-L'"W"0'<'"l  .  Kit- 
Manchester  1034<l.,  Livor|KMill(j<H.!      -  ■  .       .    .     -  . 
the  baUuice  of  profit  per  unit,  wli, 
0029d.,    Birmingham  Ulotki.    .M 
and  Leeds  008d.     The  total  capiin  .  vp  mmu  r 
takings  were:    Sht-fhold  £2.1l>it.273.  tilasgow   i-'  - 
£2„->'>.j,yo0.    .Manoliest<r   £3.ltM.i:t4.    I.iv.-riXH.l    • 
£1,1)02,927.     Lastly,  hu  would  Kivctlu- total  unit- 
March,  1917  :    Slic-lheld  12tJ  miUions.  C.Usgow  111 
149  millions.  Mauchcsti-r  172  miUion.-.,  Livt'r|>.)i>l  ' 
o4  niilhons. 

Coimcillor  Wablow  said  llu-  proizrcvi  of  their  un.l.rt  . 
was  remarkable.     In  that  y.-nr  lh«y  .uil.l  *.><ll   milli'.ii 
year,  a  y.-ar  of  the  actual  n    -  ■    ■      i     ,.    -    ..        i     " 
to  conti-nd  with,  they  Iih'I 
of  the  department  sluiwe.! 
of  livi-  workilii!  .lays  eai  li.  ' 
would  Im-   172.(HHJ,i'MI(l.      II, 
cale.l  that  tlu-  iiursln.ii  ..( 
depai'tiiieni,    hut    (.r    '' 
i|Urstiim  of  eleelrii  r 
in  ix'giml  to  the  pr. 
Shelli.ld  was  thi-  In 
for  the  purpoMs  o( 
ill  Shelli.ld.      I'h.r. 
he  woul.l  eall  tli.<  n: 
the  .Mmislry  of  M'u 
Shelli.l.l  wli..  hu.l  ., 

The  Mr     ' 

ti.m  <  I 
of  III. 
Comii. 
that  I 


Trlogniph  ami  Tp|«>|ihoiic  .lo.irmi,"  tllfihll^ 
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TRAILING  CAELE  SOCKETS  AND  DISCONNECTORS. 


There  are  many  portable  tools  in  use  which  require  comparatively 
large  amounts  of  power  and  necessitate  heavy  trailing  cables.  Such 
long  lengths  of  cable  are  apt  to  be  inconvenient  and  wear  out  quickly, 
and  it  is  often  better  to  instal  plug  sockets  at  frequent  intervals  and  pro- 
tect each  socket  by  a  switch  or  circuit  brealer  capable  of  interrupting 
the  heaviest  current.  A  recent  list  issued  by  George  Ellison  contains 
particulars  of  a  variety  of  appliances  of  this  kind,  which  appear  to  be  very 
compact  in  construction  and  well  adapted  to  industrial  use. 

Another  convenient  accessory  listed  by  the  same  firm  is  illustrated 
in  the  adjacent  figure.  This  shows  a  disconnector  such  as  can  be  applied 
to  cables  branching  from  distribution  networks  or  from  switchboards 


Holt  V.  A-E.-J.  Electrical  Co. 

On  Tuesday  Mr.  Justice  Yomiger  was  asked  on  1,,-luilf  of  the  nlaintiff 
to  adjourn  the  action  generally,  with  liberty  to  restore 

Mr.  Galbraith  said  plaintiff,  who  was  the  central  Witness,  was  servin" 
at  the  Front.  The  action  was  on  an  agreement  of  service  for  a  declara" 
tion  that  defendant  company  was  bound  by  the  agreement    and*  for 


Dl^COSN'ECTOR  (open). 


iastalled  at  various  feeding  centres.  The  disconnector  affords  a  means 
for  isolating  a  section  of  a  system  during  temporary  repair.  The  essen- 
tials of  the  apparatus  will  bo  uiider-stood  at  once  from  the  figure,  but 
it  may  be  remarked  that  among  other  qualifications  the  disconnector 
mus-t  carrj'  the  full  cajjacity  and  reasonable  overloads  without  undue 
heating,  must  be  suitable  forany  kind  of  cable  coming  from  any  direction, 
above  or  below  ground  and  exposed  to  the  weather,  and  must  be  capable 
of  Ijeing  inserted  in  existing  cables  without  jointing  lengths  to  the  same. 
These  and  other- requirements  are  stated  to.  be  satisfactorily  met  and  a 
substantial  earthing  terminal  is  provided. 

The  di.sconnector  illustrated  is  open,  showing  the  metal  parts  at  which 
break  and  make  is  made.  It  should  be  understood  that  such  apparatus 
is  merely  intended  to  isolate  sub-sections,  individual  motors,  &c.,  and- 
i»  not  intended  to  be  operated  while  the  current  is  flowing. 


LEGAL  INTELLIGENCE. 


Elwell  V.  Universal  Radio  Synd.  (Ltd.) 

Thin  action  was  nu-nlioncd  t(j  .Mr.  .lusticc  Lusli  on  .Monday. 
Kor  plaintiff  .Mr.  Wiiitkhkau  said  he  desired  to  draw  attention  to  the 
action  of  which  plaintiff's  counterclaim  was  outstanding.  Plaintiff 
iipplied,  an  difindant,  that  the  ciutc  should  stand  out  till  ne.\t  sittings. 
I'luintiff  WU.S  a  diKlinguished  engineer  and  wireless  expert,  and  the 
Hubstancii  of  thi-  c duntiTrlaiui  was  as  to  certain  contracts  he  entered 
into  with  the  British  A>linirally  and  the  French  Government.  The 
fpieHtion  was  whether  those  were  really  frauilulent  contracts  in  the 
s.-n«-that  they  ought  to  have  been  entered  iiitn  with  defendants.  Plaintiff 
wiiK  formerly"  in  the  employment  of  the  liiiieisal  Radio  Syndicate, 
which  had  admitted  liability  to  plaintiff,  and  paid  mr.ney  into  court. 

{•orlhcSyndirate,  Mr.  Ho'ixj,  K.(  '.,  said  their  case  would  be  that  plaintiff 
whiitt  in  their  employ,  without  their  knowledge,  and  lieliin<l  their  backs, 
got  eontraelB  for  his  "own  iHtiielit  and  put  the  money  i"  his  own  pocket. 

.Mr.  WiirrKilKAi)  Biiid   Mr.  KIwell   was,  of  course,  a  material  witness, 


Jf.     t,  -,.1   :,   !r 


the    |,,i|.  1 

until  til'  u 

to  .Mr.   i;i 

the  next  I 

.Mr,  Hoo. 


written  documents,  and  the  defence  was  that  certain  letters  were  not  biiulin" 
upon  the  company,  and  that  they  were  ultra  viren.  If  Ivis  defence  fiile.T 
the  amount  due  could  be  easily  found.  Defendants  said^tat  consent 
of  the  Board  of  Trade  had  not  been  obtained,  the  company  btw  uj  (),,, 
hands  of  a  controller.  On  this  point  they  were  anxious  to  get  M>  'i^^^i 
ship's  decision,  as  there  were  other  ca.ses  depending  upon  it, 

Mr.  G-tLBRAiTH  said  plaintiff  was  employed  as  the  commercial  manager 
of  the  company  at  their  head  office  in  London,  and  was  now  a  private 
in  the  British  Army  in  France.  The  agreements  were  traversed,  ami 
it  was  alleged  there  was  no  consideration  for  them. 

Mr.  CoxwAY  said  for  the  purpose  of  coming  to  trial  early  he  thought 
he  could  waive  the  question  of  no  consideration. 

His  Lordship  said,  subject  to  the  question  of  no  consideration  beiiiL' 
waived,  the  case  would  take  its  ordinary  course.  The  case  could  not 
come  on  before  Monday  week. 


PATENT   RECORD. 


APPLICATIONS  FOR  PATENTS. 

Note. — The  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  ol  Complete  Specifications.  Those  marked  •  are 
open  to  inspection  12  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  aSi>-eJ. 

September  18,  1917. 
13,392  AutcmaticTelephoneMfo.  Co.     (Automatic  ElectricCo.).    Telephone  systems. 
13,399  Paratare.     Electric  and  mechanical  apparatus  for  d.c,  motors. 

13.406  B.T.-H.  Co.     (G.  E.  Co.)     Manufacture  of  composite  bi-metallic  articles. 

13.407  lop.ANlc  Electric  Co.     (Cutler-Hammer  Mfg.  Co.)     Liquid  rheostats, 

13,420  Apex  Electric  Accumulator  Synd.  &  Wtllner.     Accumulator  electrode  grids. 

September  19.  1917. 
13,425  Jeffcott.    Speed-controlled  electrically  operated. machines, 
13,441   KIMURA.     Electrolysis  of  water. 
13.451  Crosbee  &  WiLKS,    Sparking  plugs. 
13.462  Thompson.     Electric  arc  carbons. 
13,469  B.T.-H.  Co,     (G.  E.  Co.)     Manufacture  of  incandescent  lamps.  &c. 

13.473  Pollock,     Rectification  of  a.c.  currents. 

13.474  Sims.     Electric  water  heaters. 

13.475  Sims.     Electric  thermostat. 

13.476  Sims.     Electric  changing  switch. 

September  20,  1917. 
13,520  Hall.     Electric  f.ask  lamps, 

13,527  LiooTTi.     Armature  without  commutator  for  d.c.  machines  and  s.p.  motors. 
13,536  Blyton.    Magnetic  induction  wire. 

13.541  Western  Electric  Co.    Telephone  exchange  systems.    (22/9,'16.  U.S.) 

13.542  &  13,543  Osram  Robertson  Lamp  Works  &  Durdle.     Means  for  supporting 

electrodes  in  ionic  tubes  for  use  in  wireless  telegr,iphy,  &c: 
13.544  B.T,-H.  Co.     (G.  E.Co.i     Electric  furnaces. 
13,547  EvAHS-jACKSON.     iPothoff.l     Electro-plating  apparatus. 

13,551  Dawson  &  Faworv.     Trolley  wire  systems  for  electric  railways,  tr.-.mways,  sc, 
13,559  MuNN,     Motors, 

September  21,  1917, 
13.615  Bennett  &  Garde.     Electric  switches, 

13,615  West  &  Bcssom.     Electro-maitnetic  look  out  switch,  ,     .         j  , 

13,627  Benjamin  Electric  (Ltd.)  &  Fowler.     Locking.  &c.,  devices  for  incandescent 

lamps. 
13,631  Hollister.     Electric.-il  distributors.  .        ,,    ,         .- 

13,633  Claxton.     Keyed  interrupter  or  cut  out  for  electric  installations.  Sic, 

September  22.  1917. 
13  677  British  Westinohouse  Electric  &  Mfg.  Co,    Ampere-hour  meters. 
13,681  Beaver  tCtAREMONT.     Detective  and  protective  devices  for  electric  cablts. 


from  the  .Miiii«trvnf  French  Murine,  which  staled  that  he 
!.l.  ill  France  at  the  moment.  .Mr.  lilwiOl,  who  was  en- 
I  tins;  wireless  apparutuil  and  wireless  stations  in  Kiance 
I  lie  engineer  win)  con«tructod  the  wirelesH  iipparatuii  on 
1 .  .Mthoiigh  he  was  OMkinK  that  t  he  iiise  should  stanil  out 
It  I  inn  1  It  was  not  certain  that  tlieiiiilhoriticw  would  consiMit 
eoiiiiiig  liiiek  to  this  country  till  after  sonie  monlliH  intu 


Tliiit  there  should  ^H>  »omo  pontjmncmenl,  I  think,  is  clear  ; 

bill  the  llrst  applliiitioii  wan  made  on  May  7,  It  was  sworn  on  .May  1 1 
tiiul  It  wiw  iinpoHKilile  (.,r  him  to  leavr  Kriinnc  under  the  lontrnet  with 
the  I'n'iieh  (Jr.veniinent..  Shortly  after  we  were  told  that  he  wiiH  ill 
ICoiiie.  If  the  cane  ,ln.id  over  till  the  next  sittings  Mr.  lOlwell  might 
!»•  in  TiirLv  or  Aimrien,  for  aiiythliiK  he  knew. 

,Mr.  .luHtiee  l.itKii  nnid  he  thought  Mr.  Iillwell  nhoiild  make  application 
to  till'  nuthorjlii's  in  Kraiiee  (.,r  leave  t<i  come  over  any  time  the  author- 
ities ehoK-  to  l\x.  If  he  re.|iiiri'd  two  upplicntions  instead  oC  one,  he 
iiiuHt  make  two.  He  nmde  mi  order  in  iheiie  U-rnis,  Iho  oouls  of  the  uiipli- 
itttion  to  go  to  defendant  ennipany. 


VOLUNTEER   NOTICES. 

COUNTY  OF  LONDON  VOLDNTEBR  ENGINEERS. 

HEADyi  AitTKKS;    Balderton-street,  Oxford-slieet,  \V.  1. 

Orders  for  the  Week. 

Lieut,  I  ..l.mel  (.!.   H.   Cuw.  V.lt.,  CniiiniiiiKliiVi^, 

Olhcer  for  the  we.  I,.      Lieut,  t',  K.  ('iiiii]il'ell. 

.Next  for  Duty.     I...  ut.  W.  .1.  A.  WntUins. 

JJiiii  1        Week  ending  .Saturday.  t)et.  :;,.  l!ll/. 
Monday.— No,  Id  .,,„|„inv.  l-eft  Half-     Kecniils.      Signalling,  C.lio 
Tiiesday.— I'hyi.  .1  loill  and  Uiiyoiiet  KxeiviH,.,  7,:i(t. . 
WeilncHday,-    N"    I        Mipany.  I1.:!0. 
■|'liiirs.lay..-No.  J  '  ■  .■  raiiy.  ».(>.      Slgnnlling.      Aii.bi,  aiiee,  O.,)o. 

h'ridav --No.  :i  I  |.i"V    Hight  Iliilf,      Heeruils.  ll.Hd. 

.Mi.ski-try.-Belve.l. a,l,  Tuesday,   WV.hies.liiy  and  Thursday,  5,30. 

.\ole,"-'rln>  Mislieul  (ijlieer  Will  attend  f..r  ICxaminnlinn  of  Recruits,  &o., 

on  Thuwhiy  nl  >'.  ,,      i         i  .. 

rnh'KH  otherwise  imhcaled  nil  drills  t„K.-  |.lu..-  at    Ihiulqiuirteis, 
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(l;i;GJbJEKE^) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 


?^^ji 


Will  stand  heavy  boosting  charges.  Its  life  is  between  two  and  three  times 
that  of  an  ordinary  flat  plate.  The  rate  at  which  it  can  be  re-charged 
depends   only   on    what   has   been    taken   out   and   is   irrespective  of  its  size. 

Circular   40    describing  the  cell   iiill  be  seal  post  free  an   aoptUation 


# 


ELECTRICAL  STORAGE 
COMRANY  LIMITED. 


Head  Office  and  Works: 

CLIFTON   JUNCTION,   MANCHESTER. 


London  Office  : 

39.   VICTORIA  STREET.  S.W.I. 


w. 


Laying    JHenley's    Cables   for  the    Buenos  Aires  Western    Railway. 


Specify    Henley's    Cables    for   use  iin(l<-r  any  working 
conditions,  indoor  or  outdoor;  in  soil,  water  or  air. 

r.    HENLEY'S    TELE(;RAPH    works    CO.,    Ltd., 
P.lonificld    Street,    LONDON,    \i.i\  2. 
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COMMERCIAL^INDUSTRIAL  SECTION. 


Supply  of  Raw  Materials. 

The  Ministtr  ..f  Koionstruction  <Dr.  Addison),  after  consultation 
with  llie  oth(  r  <  iuvernment  Departments  concerned,  has  appointed  a 
committee  to  consider  and  rejKjrt  U|>ou  questions  connected  with  the 
supplies  of  raw  materials  which  will  he  re<,uiied  by  British  industries 
for  restoring  and  developing  trade  after  the  termination  of  the  war, 
and  the  best  mean.s  of  securing  and  distributing  supplies. 

The  committee  is  ri'questod.  in  rejrar.i  to  many  commodities  which 
might  not  !»  available  in  sufliiicnt  quantities  and  at  reasonable  prices 
through  the  ordinary  toinnien-iil  chirmels,  to  consult  members  of  the 
tr^dex  conceme<i  with  regard  to  any  steps  that  may  be  necessary  to  safe- 
guard the  needs  of  indu.stry  and  to  seciu^  convenient  and  equitable  dis- 
tribution. 

The  committee  will  be  known  o.s  the  Central  Committee  on  Supplies  of 
Materials,  and  ron.>rists  of  the  fol'owing  :  Sir  Clarendon  Hyde  (chp-.irman), 
.Sir  Henrv  Birchenoiigh,  K.C.M.K..  -Mr.  Cecil  Budd,  Sir  Charles  W. 
FielcUng,  "K.B.K.,  Sir  H.  Babin-rtun  Smith.  K.C.B.;  Mr.  WV.lJaceThorney- 
croft.  and  .Mr.  .\ndrew  Weir.  'J'he  secretary  is  Mr.  J.  F.  lionca  ( Board  of 
Trsulc),  communirati(in.s  to  whom  should  be  addressed  at  the  Ministry 
of  lleconstruction,  2,  (^uecn  .Vunc's-jiiite- buildings,  Westmiastcr,  S.W.  1. 
•  *  *  • 

Distribution  of  Engineering  Products  Overseas. 

At  the  meeting  of  the  nunil.iTs  of  the  Engineers'  Club  last  week, 
Mr.  ('.  Hamilton  Wickcs,  H.M.  Trade  Commissioner  in  Canada, 
who  ojiened  a  debate  ujmn  the  above  subject,  said  that  "any  fool 
could  obtJiin  orders,  but  it  took  an  efficient  distributing  organisation 
to  make  them  profitable." 

Omr  of  tile  iliicf  pdinUt  whirh  .Mr.  Wirki-^  made  in  his  address  was  the 
ne<»iwity  for  all  firms  who  aimeil  at  dniii'.;  overseas  trade  to  have  an 
"efficiency  engineer."  Such  a  man  hi'  di  iribed  as  resembling  a  con- 
aulting  enginerr  or  a  mining  I'ngini'cr,  and  whose  business  it  was  to  bo 
thoroughly  acquainted  with  every  dctud  from  practical  knowledge  in 
the  manufaeture  of  some  partiinhir  arljele.  The  duties  of  the  com- 
mercial i'ngiiie<T  would  lie  to  point  out  the  means  by  which  the  produc- 
tion might  Ix!  improvi'd  <ir  waste  previ'nt<>tl.  to  have  knowledge  of  the 
latest  types  of  ma<'hinery  to  iheapen  priKlui  tion  and  increa-se  the  turn- 
over. The  commercial  engini'j-r  must  Ik-  a  thorough  teihnieally  trained 
man  with  a  eomniercinl  training  su)M-rimposeil.  .Mr.  Wiekes  nmdi'  several 
reeommenilatiims  for  improving  the  distnhution  of  thi-  produrts  of 
the  British  engineering  imluslry,  inclmUng  the  employment  of  "  elb- 
iieniy  "  and  iiim|Hini-nt  "  engineiTs,  the  use  of  the  services  of  the 
r«intly  orgnnited  trade  bunk,  a<  well  as  Ihr  information  obtained  from 
the  fn-shly  e'loexiliduted  di'partnii'nts  for  the  Imperial  Intelligenie 
S-rvice  ;  the  organiiuilion  of  ex|Hirt  :>ali-«  department  and  the  com- 
Innntion  with  othiT  firms  or  the  cartel  system. 
*  «  •  * 
Economy  of  Electric  Power  'n  Oilfl  lis. 

M  the  ne.nt  ni.i-tiiig  of  tlie  K.,m  lliver  (Jilfiehls.  of  California 
the  ehairni>n  I.Mr.  \Vm.  Ivev)siiid  tli.it  jMrt  of  the  e<-ononiy  effected 
iluri    g      Ik-  J     year  had     Ixen     by     watching    lUniill    details    of 

working  rosls    and  the  incrcawd  ufc  if  e'pptric  power  fomie<l  one 

of  the  niiiMirliinl  faetom    in    that  n.ri tion.     Elwlrin  po  .'.■r  \  a< 

nm     Iwi  i-.l      hrreve  ibli-  in       il   r    o   ;  pp  i|  iw  <  tiieo^t'. 

Mr  II'''  Ml"  who  pn'Kiiled  ovir  the  meeting  of  the  B'\knr 
I'"  liwt  wei'k,  ref.rr.d  to  ihs  quention  of  furl,  and 

Hi  ingnhjkd  Im'.mi  itfr.  (..I  hy  gradually  subttiliiting 

'I'  (•'nmilOII,    '.11.'    Iir,i    ymr   of    the    comiwiny's 

"I"  f' •  '■■  l'"'i  il"if  'onuuniplion  ..f  ml  for  fuel  ranged  from   H'to 

I)  million  |"mmIh  |«r  minum.  or  from  :iii  to  )ii  |iKr«<nl.  of  tin-  tolnl  pn> 
du.  li.Mi  II  UL.,,l".uI  Ihm  lime  Hull  111,.  ,,i,...Monof  lldoplingeleitriral 
'"■  "  '  ir  "<'noii;i  itlU-niion.      Kketrie  imwiT  liiul  Imh-ii 

"  "  '  •i'»l.l-.  mid  llu-  oil  now  uii|.<l  for  fuel  wivs  lew 

•I'  I    ■  'I",  and  in«l«fti|  of  lieiiig  over  311  lo  lo  |»r  .."it 

»'*-  '■—  ll'""  I"  |"r  e,nl.  ot  llirlr  priMliietion.     (If  .our-.,  .i       ^    ' 

tint    v»...  Ilir  riMit  ot  llm  I'trrlne  eurn'nl,  liul  nwking  evirv  all""  .' 
of  lhi%i  kiiiil  till'  net  Having  liml  \ttfn  \.  i\  ...  >)    «...!  ti...  i.,..|„,r  tin    |.i,  . 
of   oil   111.,   gr.    .1.  r    111.'   ...M>|Miritti\i<     ,■  ,lv       ,  iii    11." 

l,'.,l...fHtl  k..|K,  k.  t.T.ril.l.'  lIl.'V  .-I, 
Mil.  wIlll.    Ill.'.....l.,(ll„.  .),.  I,,. 


|«r«ii 

Elpctrlcal  Opportunlilcs  In  South  America. 

Ill  a  |.'..'iil  leiK.il  of  .Mr.    {•.  .S.  .Sinilb.     i 
Bureau   of    h'orr  gii   niul    Doinmlie  Coiniu' 
liinilim  f.ir  Inide  with  .><iiiiih  Anirriea  in  . 
Iberr  m  no  lu.iikee   for  rigid  lotidiiil    ii 
There    .I'l.    111.    legiihitioMM    rovrring    r! 
Would   M'.,liue   ihr  UKf  of  eondllll    nllif   li 

inalni.l  »  lini   il  only   addft  to  ll 

In    (.1     It    in.iild    he   a   dl>ailvaiilag.'. 


10..  :i(N...i.«i 

lU.  L'IKI.OtW. 


'      f  I  he  Vf.S.V 
ling  op|Hir 
'  I   .  slates  that 

I  '  iiidur.  I'liii  or  llolivii. 
■'I'ie»l  innttilliilKins  whi.h 
.  ..IIP  In  going  III  pill  III  Ihe 
I   I'f  hl»  iniitalbilHiii. 

I-'«U1»     rvrrv    linu—lliil.l'  r 

'>'.'-:  nod  WBiiti   !••  I-  ■■■   ""■ 


wires  I'xpi.-fd.  ~..  that  he  mav  i;ii  ,  ■ 

in  any  of  these  countries,  with  '. 

Guayaquil,  in  using  conduit    as 

damaged  \rires,  as  all  the  houses. 

are  made  of  adobe  or  volcanic  roi  k 
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conspicuous.     The  high  cost   nf  the  steel  con.i 

on  account  of  freight  and  duty  ehargi^s.  is  ■('. 

largely  for  this  reason  that  not  even  the  ICnn'; 

are  used  to  any  extent.     Rigid  conduit  is  in  f.i-. 

with  companies  which  are  formed  with  .■Vmen.  ..■ 

by  American  engineers.     So  far  as  the  three  et.uiitri- 

concerned,  it  is  a  waste  of  time  for  any  one  to  try  t. 

this  sort  to  any  company  except  ..le    ili  it  i-  run    "i.  ^ 

"  If  jny  big  devehipmcnt  in  our  • 

on  the  west  coast  of  .South  .-Voieri' 

mciit  of  American  capital  in  niii 

general  mercantile  stores,  which  will  1  ■■  t 

and  not  jobbers  who  prt'tend  to  hiindle    \ 

hold  agencies  for  manufacturers  in  the  ^■ 

to  .sell  only  the  products  of  other  counlric-. 


Canadian  Electrical  Imports.  ' 

The  total  value  of  the  Canailian  imports  of  electr.cal  nier 
during  the  hscal  year  cmli-d  March  31,  1917,  was  $,1..'M2,r«''i' 
pared  with  ,?4,8!X).liK5  for  the  year  previous.     Of  the  Iltl6l7  l..!.'. 
S176,70l(  came  from  the  VniU-d  Kingdom  and  $6,149,342.  or  97  i«  ■ 
cent.,  from  the  I'liitcd  Stales'. 

It  is  stated  that  even  tliC!*'  tigur»-s  do  not  show  Ihe  e»lent  ■■ 
Canada  depends  on  electrical   ci-mN  maniifori unHl   uiidrr  mu' 

of  interests  in  the  I'nitcd  S*   ■       '  '•'     '   -     -    '■     - 

facturers   have   Canadian 
CanaiUan  con.sumption   ai 
tho.se  manufactured  in  the  .^i.  '  -  .    i  n' _>   ..n    .]....    ..i  ■  ........ 

avoid  im[X)rt  duty. 

'  »         •         •         • 

Trade  After  Ihe  War. 

Ill  tlic  conr>e  of  his  s|MHvh  at  the  njinunl  inrrting  of  the  Riming 
hum  Small  .\rms  Co.  Inst  week.  Sir  Hollewell  Kogrrn  drul  w.»ii 
the  pros|)ecls  of  tnidc  and  industry  after  thr  war. 

The  directors  of  Ihe  Coinpanv  U-liev.^l  that  their  wrlfarr  wviuM  d^jim.! 

entirely  ui>oii  th r ..,  ,„  .,(  ,  .i.ii  .1  ..i,.l  :  .k.ur       I'r  >  .i  v.-ii  i-  ■  ■..: 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Carlisle. — On  the  recommendation  of  tlie  Electricity  Committee, 
tjie  Council  decided  last  week  to  make  a  renewed  application  to  the 
Ministry  of  Munitions  for  sanction  to  instal  an  additional  generating 
.set  at  an  estimated  cost  of  £9,000,  in  order  to  meet  the  increasing 
demand  for  supplies  of  electrical  energy. 

Mr.  Gibbings  stated  that  in  view  of  the  increasing  demands  for  power 
from  consumers,  most  of  whom  were  engaged  on  engineering  work,  the 
committee  found  that  their  present  plant  was  insufficient  to  guarantee  a 
regular  supply,  and  they  had  therefore  decided  to  ask  the  sanction  of 
the  Council  for  a  further  application  to  allow  the  purchase  of  an  additional 
set. 

Darlington. — It  has  been  decided  to  lay  an  additional  main  to  the 
Dodsworth-street  sub-section,  and  also  the  extension  of  the  sub- 
-section,  at  a  cost  of  £3,000. 

Aid.  Sir  Charles  St.\rmer  stated  that,  owing  to  the  difficulty  in  getting 
meters  it  was  intended  to  charge  domestic  consumers  of  electricity  for 
heating  and  cooking  4d.  per  unit  for  electricity  consumed  up  to  the 
amount  consumed  during  previous  corresponding  quarters,  and  lid.  per 
unit  for  all  units  consumed  above  that  number  of  units,  the  amount  to  be 
paid  by  any  consumer  to  be  not  less  for  any  six  months  ending  June  or 
December  than  the  amount  fixed  for  the  lighting  supply,  plus  20s.  for 
heating  or  cooking.  The  revenue  from  the  tramcars  for  the  six  months 
just  ended  was  £809  in  excess  of  last  year,  and  the  output  of  electricity 
showed  an  increase  of  61  per  cent,  over  last  year  up  to  the  present  date. 

Aid.  Stewart  asked  if  it  was  possible  for  the  Electricity  ttommittee  to 
let  cookers  on  hire  as  the  Gas  Committee  did. 

Aid.  Leach  thought  it  was  a  waste  to  have  two  meters,  and  suggested 
a  flat  rate,  a.s  in  Sunderland,  ba.sed  on  the  rental  of  the  house. 

Mr.  Freeman  inquired  whether  the  temporary  system  of  charging  in 
regard  to  heating  and  cooking  supply  was  merely  a  makeshift  or  was  there 
any  possibility  of  its  being  put  on  a  permanent  basis. 

In  reply,  .\ld.  Sir  Charle.s  Starmer  hoped  the  time  was  not  far  distant 
when  the  Electricity  Committee  would  find  themselves  with  the  same 
powers  as  the  Gas  Committee.  It  was  rather  difficult  to  fix  a  flat  rate 
with  their  present  experience.  The  charge  for  lighting  in  Darlington  was 
as  cheap  as  in  most  towns  of  a  similar  size,  and  the  same  applied  to 
clectriiity  supplied  fur  jjower.     They  were  making  both  ends  meet. 

London  County  Council. — On  Tuesday  sanction  was  given  to  Poplar 
I'orough  C<juncil  to  borrcw  an  amount  not  exceeding  £27,825  for  a 
new  turb  j-generator. 

Manchester. — The  Corporation  is  recommended  to  ajiply  for 
Kanction  to  borrow  £20,000  for  mains  extensions. 

Nuneaton. — Ajiplication  has  been  made  to  the  Local  tiovernment 
Hoard  for  .sanction  to  borrow  £2,140  for  new  mains  and  services. 

Salford. — Various  imijrovements  are  to  be  carried  ont  at  the  docks, 
ini  liidiiig  the  installation  of  electric  plant. 

GENERAL. 

Bath.  The  salary  of  the  deputy  electrical  engineer  (Mr.  A.  R. 
.'^Iiapliy  I  has  been  increased  by  £25  ii  year. 

CardlfT.  The  Wages  Committee  recommends  the  C'ouncil  not  to 
conccfle  the  ilemand  of  the  employe&s  of  the  power  stations  and 
tramwuVH  de])ots  for  an  increase  in  their  war  bonus  from  (is.  to  l.')S. 

Derby.-  M  the  recent  meeting  of  Ihe  Coriioration  it  was  an 
flounced  that  the  British  Cellulose  were  arranging  to  )iut  down  their 
i.wii  jiiunt  for  generating  electricity. 

Increased  Charges  for  Electrical  Energy.— The  charges  for  current 

at  the  following  places  arc  being  increas.id  ;  — 

K'ikIiI'v  '  'iiiriril  liiiN  ci<i  iiliil  ilial  in  futiiri>  agreements  tli(^  prices  bo 
ill"  ri'iiwd  n-!  follows:  dinct-iurrent  sydtini  (minimum  annual  pavii'<'n( 
tlO)  from  (t-Hd.  to  O-STod.  per  unit;  threo-phusc  higli-tonNlon  (aiirnial 
.  Iiiiri/i-  O  JUT  kw.)  from  0  ;td.  to  ri;{75d.  jxir  uuil. 

I'iir1»mr)uth  ('(irfsirution  in  increasing  its  charges  by  2(1  per  cent. 
Iiiiiikiiii;  4^>  (XT  icnl.  in  all  over  pre. war  ihargcH)  for  power  and  heating 
mid  1(1  |HT  cent,  (making  30  |mt  rent,  increaHc^  in  all)  for  lighting.  The 
iiiiriiniiiiii  <hiir(;i'  of  £1  per  year  i"  lo  Ixi  contlniieii. 

Tlie  Kleclric  Supply  Corporation  liox  iiiliiiiulcd  to  its  coimumcrs  at 
Uiilki'illi  lliut  (III'  ligliling  rate  will  be  inrrenxcil  In  (id.  per  iinil  iih  (nun 
>h-t.  I.  til"'  I'hnrgc  for  domcHtir  heating  iinil  motor  power  lo  2|il.  and  IIimI 
for  iiirr'iit  for  other  mcitors  to  .'til.  per  unit  for  l^OOiinitH,  and  1  Jcl  I'n 
'  a'lilitiiiiial  iinitH. 

A  (iirllier  in'Tcnw  of  III  jxr  cent,  in  the  cliargcM  fur  current  for  power, 
pliii  till-  2»  perci-iit.  ex  Ira  alriadv  churgc'd,  iiiaking  .'Id  prr  rent,  over  pii' 
war  rntCH,  in  lo  be  rnnde  at  VVnIverlmmptoii  ax  from  I  let ,  :KI. 

.Miitherwell  Coiineil  i»  inerenning  itx  ehargex.  I'Voiii  tlie  November 
meli  r  reailinifi  I  lie  ehnrgeH  will  be  Id.  |kt  unit  for  lighting,  I  {il.  fur  heat- 
ing, nnil  I  Jd.  til  jil.  for  power,  with  N|H'eiHl  terms  lo  eonsiiinerx  with  high- 
load  faelor,  and  tlioue  not  taking  eiirrent  during  peak  hoiirH. 

Kftri'haiii  I 'oiiiiiil  IN  irineiiHinu  iln  elinrgex  ax  from  ChriMlmas  next  to 
Mil.  |H'r  unit  (or  liifhtinu  and  2id,  for  power  and  heating. 

I'.arnxley  Kleetrieil^  (  omniittee  n'comniend  an  inen-uxe  of  Jd.  ]X'r  unit 
(or  eiirrent  (or  llghtini;  and  IC  jM'r  cent,  for  power. 


It  is  proposed  to  increase  the  charges  at  Bethnal  Green  (London)  by 
33  per  cent. 

Worcester  Council  has  decided  to  make  an  increase  of  10  per  cent, 
(making  20  per  cent,  over  pre-war  rates)  for  lighting,  heating  and  power, 
except  to  consumers  having  agreements  for  an  unexpired  term  of  years. 

Waltharastow  Council  has  increased  its  charges  for  current  for  public 
and  private  lighting  by  a  further  5  per  cent.,  making  25  per  cent,  over 
pre-war  rates,  and  for  power  and  heating  by  8J  per  cent.,  making  33  ■,  per 
cent,  in  all. 

Stepney  Council  is  increasing  its  rates  (except  in  cases  where  there 
are  special  contracts)  b}'  16|  per  cent.,  making  a  total  increase  on  pre- 
war rates  of  50  per  cent.,  as  from  Oct.  1. 

Leith  t'orporation  is  increasing  its  charges  from  IJd.  to  l|d.  net  for 
power,  and  from  4]d.  to  4Jd.  net  for  lighting. 

Stafford  Council  is  increasing  its  charge  for  current  for  power  by  10' 
per  cent,  in  addition  to  the  20  per  cent,  already  added  to  the  pre-war 
charges. 

Lancashire  Linking-up  Scheme. — -4t  the  meeting  of  the  Manchester 
Electricity  Committee  last  week  the  scheme  for  the  linking-up  of  the- 
Lancashire  &  Cheshire  Electricity  Works  (as  outlined  in  the  recent 
report  of  the  Committee  of  the  Electrical  Engineers)  was  under  con- 
sideration. 

It  is  suggested  that  a  scheme  on  the  Unes  indicated  should  be  proceeded 
with  at  once,  and  that  the  proper  authority  to  control  this  undertaking 
would  be  a  local  joint  board.  In  some  districts  it  might  be  desirable  to- 
increase  the  capacity  of  existing  stations,  while  in  others  it  might  be 
necessary  to  erect  new  stations.  Among  the  advantages  claimed  are  a. 
great  reduction  in  the  yearly  costs  of  the  undertakings,  an  enormous 
saving  of  fuel  and  of  working  expenses.  The  scheme  is  urgently  required 
in  order  to  meet  the  ever  growing  needs  of  factories  for  an  increased 
supply  of  current,  and  the  difficulties  of  municipalities  in  obtaining 
money  for  extensions  of  works. 

The  chairman  of  the  committee  (Councillor  Dagnall),  the  deputy 
chairman  (Aid.  Walker)  e.nd  the  chief  engineer  (Mr.  S.  L.  Pearce)  were- 
authorised  to  attend  any  further  conferences  that  may  be  held  on  the- 
subject. 

Liverpool. — The  Corporation  has  granted  the  increases  of  salary  to 
the  city  electrical  engineer  (Mr.  H.  Dickinson),  to  the  general  manager 
of  thi  tramways  ( Mr.  ( '.  W.  Mallins)  and  to  other  officials  of  the  tram- 
ways and  electricity  departments  which  were  set  out  in  our  last  issue. 

Loughborough.—  In  recognition  of  his  public  services,  the  freedont 
of  the  borough  has  been  conferred  on  Aid:  A.  A.  Bunipus,  chairman 
of  the  Electricity  Committee. 

Marsden.— A  special  meeting  of  the  Urban  Council  was  recently 
held  to  ( (insider  the  advisability  of  applying  for  a  provisional  order. 

Mr.  Sehofield  attended  by  invitation,  and  advised  the  Council  not  to 
apply  for  such  order  at  present  owinj  In  thi'  exicptional  prices.  <Sc.  It 
was  decided  to  ask  the  York.shire  CIr.  in.-  I'ow.r  Co.  to  state  how  soon 
they  would  undertake  to  supply  eleetri.ity  ti.  tlic  district  after  the  war. 

Middleton. — T'he  cpiestion  oi  coal  economy  was  discussed  by  the 
Council  last  week. 

It  was  stated  that  the  insjicctor  aiijiointed  by  the  Coal  Controller  had 
visited  the  electric  ity  works  and  had  gone  into  the  question  of  coal  which 
would  be  saved  in  tlu  event  of  the  eanyiug  out  of  the  scheme  for  taking  a 
bulk  supply  of  electric  ily  fronv  Manclu«tcr.  and  converting  the  present 
works  into  a  transforming  and  distributing  station. 

Aid.  Benti.kv  said  the'  inspc"ctor  was  quite  in  agreement  with  the  idea 
that  it  would  save  thousands  of  tons  of  c  lal. 

Paisley.  TTie  Council  has  granted  the  following  increases  of  salary 
to  the  stall  of  the  electricity  department :  — 

Shift  charge  engineers,  advance  3s.;  .swilchboiird  aMendants,  2s.; 
engine  drivers.  5s.  ;  lircmen,  5s.  ;  storemen,  3s. — .\11  per  week. 
Lubouii-rs'  wages  were  lixod  at  Od.  per  hour. 

Presentation.-  On  Monday  the  employi^s  of  the  Newcastle. npon- 
T'vne  Electric  Supply  Co.'s  power  station  at  Dunston  iire.scnted  a 
clock  and  two  si! vcm-  watches  and  niberts  to  Messrs.  C.  W.    I!.   Roll. 


lid  T.  Watson  for  gallant  n 


wcirU  at   the  powvr 


•i|..;inccr    (.Mr.    Harry    S. 
.f  the  Coal  Ccmt  roller  for 


K.  McKarlane 
station  on  .lnl>'  ."i. 

South  Shields.  The  liorcmgh  clc'clneal 
Kills)  has  bc'cli  Mppoii.led  the  ivplvscMll  a  Ii  ve 
XorllniiiilMTlaiicI  .in. I  Durham. 

Workington.  The  Council  has  decide.!  lo  ;i|.i.l\  lor  a  provisional 
el.,  tri.    Ii^'hling  onicM-, 

LIGHTING   AND  INDUSTRIAL  POWER. 

Electric  Power  In  Dockyards.     .\i  a  lecent  mcciing  of  the  Dublin 

I'.iil  Mild  Docks  li.nii.l.  Mr.  .'-herliick  refenvd  to  a  Hiiggcstioii  made 
at  a  previolUnieelinu  that  a  tlilllicl  for  the  electric-  cable  should  be 
iniide  hetween  Noilli  ami  South  Walls. 

Then-  hod,  he  huhI.  ben  i>  trciiieiiclous  cU'velopnienl  of  inclnstiv  on 
the  north  side  of  the  luer,  and  the  Hoard  would  be  face  to  fiic  .■  »ilh  the 
fa"t  (hat  in  ord-r  to  ^ipjily  elecaric  power  to  various  liriiis  I  here    I  hey 


October  19,  1917. 


THE  ELECTRICIAN. 


97 


wouM  have  to  go  to  coiisidprable  capitul  expenditure.  A  proper  tunnel 
iiiijilit  be  made  without  considerable  i  ost.  It  would  be  of  enormous 
advantage  if  the  tur.nel  were  made  to  take  jx^dcstrian  traffic,  and  would 
fac  ilitate  busimts.  The  (juestion  should  have  the  consideration  of  the 
Bfiarrl  and  the  Coriioration  jointly,  and  he  would  suggest  that  the 
engineers  of  both  bodies  should  confer. 

Tlu:  Lord  Mayor  saiil  there  was  at  present  on  the  north  side  a  demand 

or  electricity  which  could  not  be  satisfied.     It  was  corLsiderablc,  and 

was  bound  to  grow  very  considerably.     He  thought  it  was  a  very  good 

•commonsensc  suggestion  that  the  Corporation  and  the   Board  should 

assist  one  another  and  exchange  views  upon  the  subject. 

Th<j  ensimers  said  that  the  whole  c^uestion  of  the  port's  electrical 
tquipmeiii  was  ri(x-  for  discussion. 

.Mr.  Si  oTT  thought  the  co-operation  suggeetcd  .wa-s  verj-  desirable. 
'Jhere  was  a  large  demand  for  current  on  the  north  side.  There  were  no 
other  means  of  getting  power.  A  pedestrian  tunnel  would  fulfil  a  great 
public  want,  a-s-sist  trafle  and  would  in  many  ways  be  of  great  value  to 
the  city  on  its  industrial  side. 

The  suggestion  was  then  adopted. 

A  new  shipyard  is  being  equipped  on  the  Wear  for  the  Egis  J^hip- 
building  Co.,  anri  electricity  will  be  employed  throughout  for  power 
and  lighting.  Current  will  probably  be  taken  from  the  Corporation. 
When  completed  it  is  expected  that  between  2,(XM»  and  :j,0t)O  men  will 
be  eniployed  in  the  yard. 

Hales  Owen.— As  the"  Rural  Council  has  been  infomiecl  that  no 
pulili'  lighting  will  be  permitted  during  the  winter  months  unless 
arriiiigcnieiits  can  l.e  made  for  the  lights  to  be  extinguished  within 
I')  minutes  upon  receipt  nf  an  airraid  warning,  it  has  decided  to 
proi  eed  upon  the  same  lines  as  last  \ear  and  to  light  none  of  the 
public  lainps. 

Poor  Law  Institution  Lighting. — Cnvan  (iaardianii  have  iiistnutcd 
Mr.  .1.  I".  Tierney,  electrical  engineer,  to  report  on  the  proposed 
iiitruduetjun  of  electric  lighting  in  the  institution,  and  on  the  (lies, 
lion  wliether.Mictioo  gas  or  oil-driven  plant  ihculd  he  used. 

Ruthin.--  The  Council  has  offend  to  |iav  the  local  electric  supply 
"inp.iiiy  £IUil  per  annum  lor  the  Htn  et  lithting. 

ELECTRIC  TRACTION. 

Bradford.  At  .MurdMy'-.  inccling  nl  toe  Trainwa\s  Committee  an 
appli' .iti..i,  «as  lecclved  for  an  aiK.ime  in  wages  of  tl  per  week 
over  pie-wiir  rates  from  the  Aiuclgamated  Ajsoeiatioii  of  Tramway 
and  \'ehiclr>  Workers. 

Till-  men  an-  already  ■■♦civing  12s.  nver  prr.war  rates,  with  iiay  at  the 
■  le  i,f  lime  and  a- half  for  overtime,  niiil  tin-  additional  8s..  comliiiied  with 
•  I  her  coiici'ssions  which  are  JM'ing  a^kcil  for,  would  cost  £42,IMMI  per 
annum.  Tlii-  coinniilli-i-  feel  it  is  iinpoBsible  to  grant  tlii'  new  demand 
without  a  serious  inirca«i-  in  fares,  and  they  have  rcfcrri'd  the  i|ui>sti<in  to 
the  War  Wajjes  Coiiimittce,  with  a  ri-coinniendntion  that  the  advanie  be 
not  granted.  The  enmiiiitli'e,  however,  are  willing  that  the  matter  should 
.b<-  n-ferrrd  to  arbitration. 

Dover.  The  TraiiiwiiyH  Committee  recommends  llie  Corporation 
to  iiiake  n  s|H-cial  lid.  rate  lo  meet  <  iimiH'nsation  einims  arising  out  of 
the  recent  traniwa\  iieei<lent.  'I  he  >iinin)i(tec  has  appioved  a 
IK  heme  fur  levelling  olT  the  crown  of  the  hill  where  the  accident 
iii'i  iirred. 

ClaigOW.  The  CIcaiiHing  Cominitli'i-  n-enuimends  the  piirctiiise  of 
t»i)  ii^ilitional  elii-lrie  vehic'les  for  the  eolleetion  of  rvfiiso,  and  the 
((iiiiiiiitt<i-  rrcommi-iiil  that  tv»o  Kdi-oii  2-ton  rlectrii-  vehicles  be 
pureha-i'd.  at  an  nppniximatc  cost  of  tl.lNMIcaeh. 

L.C.C,  Tramtways.-  At  the  rcHumed  nu-eting  of  the  L.C.C.  .m 
'liieHday  the  llivhunvH  Conimittcf  reported  that  for  the  II  weeks 
ended  Oct.  :i  I  le  number  of  pass.iigis  carried  on  the  Councils 
tronieatx  was  l27.:;il,!Ml|  „nil  the  n.  eiptK  f„r  ih,'  .miwr  period 
amounted  lo  Utn.-i.ll."..  a  de<  rrai^.-  ,,(  :..IH9,32/i  in  tiie  number  of 
passeiigerK  carriiil  ami  an  increane  ..1  l.S|,|44  in  receipt,,,  eouipare.l 
with  the  lorrripoiiding  iM'riod  Inut  \iiir 

.Mr.  II  i;nmHi>.  ...ininciKing  „n  Ihi  iiln.vp  flgurrn,  |M.jnl<il  out  that 
III  the  llr.l  two  niiMillo  nl  the  yi.|,r  iiiider  the  old  eiiiiditiniK  llir  iiuiiiInt 
of  |Mi.«nKrr>i  lurried  iii..r>'<tJM<i|   bv    III  niillionii  and  llii.  irnlli.    r ipt- 

il|ere,«.d    by    n..    le.-    Ihnll    £.-,:i,mKI.        |n    111.'    II    W<M<k>   dealt    Willi    III    the 

re|H,f|  then-  hnil  1....H  a  large  ilr.  niwe  in  I  lie  numlxr  i.(  prti.H<ii^er«  nml 
Ihe  iii.nnM'd  ncipl.  ..nly  i»m..iintrd  I..  £H|,00l).  All  Hint  t  li-  r.niii.  il 
bnd  done  wn*  l.i  Un\>-  rv.lii.eil  rin.riiiMii.ly  I Iw  number  »f  tin-  Irnvelliim 
|Mil.lh  aikI  ihlliited  vr.nl  hnnlaliip  ii|H>n  llu<  c4liipnii.  To  lim  iiuinl  It 
wn.  Innienlnl.le  Hint  n..»  .liculd  \w  ilie  imic  w|art<Ml  l.v  the  i  ..nii.  il  to 

""I 'iirlb.r  bunleii,  ...,  Ihe  piiMi.  and  iiiiimlit  Ihnm  in  their  w..rk. 

Mier  di..  ■■••Ion.  Mr    Mi  Mr,  ehmrinnii  .i(  tW  Ciminiiltee.  pr..mi«r.l  t.i 
111!  up  "  '"II  n'|»>rl  de.linu  with  Ihe  nmller  al  a  •ul.~.|iii  iil  incrtiiitf 

Iteplyini!  1..  <pir.ll.MK.  the  riiMnw«s  .uind  that  «(ier  iMillntlo.i 

»iih  llie  I  ,.i„n.i..i..ner  ..f  P.,li.e  a  «eo..r,.l  ..nlw  wan  iw I  .>n  Ik  I.    li 

I..  Ih.lr  iii..l..tiiieii  and  .  i.iii|ii.'|.,ri<  llmi  in  tho  evrnt  .,(  nii  air  rni.l.  .'o 
III.  .oiiinl  ..f  ^iinlirr.  Kiev  niiuht  brmu  lli.  ir  ran  to  ii  .Inn.Utill  nn.l  Ink.' 
i.n.f.  Ih.y  wen-  I..  pr.».Td  when  tf.M.lif  had  waw-.l  in  Ihr  viniulv. 
n«  It  wa>  .i(  the  iilni.Ml  lm|K>r1aii.e  Hint  Hie  lrMliw«\  .^'rviie  .liniild  )>' 
inl«rr<itil.'.l  n«  lillle  a>  |>m|b|e 

Trarklei.1  TrolllnlnWar.     Hip     ItniluajrOafeiie      lu.   -t-ih«i 

he       ti,i.  kl.i.f>    lioll>        liielliiid  ol  iilib,.ing  (ho  ndMiTil.ik.'      I'l  elec. 


trical  traction  without  the  exiM?nse  of  laviiig  rails  or  dispensing  witli 
tlie  economy  of  a  central  power  house  wtuld  seem  to  Le  ol  distinct 
use  for  military  j,uri)oses. 

In  such  war  zones  as  those-  on  the  Western  front,  a  '  ■  f 

road  traffic  is  meehanicallv  proixllcd,  and  conduet"d  r>- 

civilian  movements  are  few.  while  it  is  handled  umier  ,.,1 

system  of  control.  The  use-  of  many  thoa.<and.s  „f  pi- 
is  the  reverse  of  economical ;  |Htrol  is  expensive  ani 
sorbs  considerable  shipping  tonnage.      Insistence    .n  ;  i 

that  this  is  a  ■•  railway  war  ■■  mav  sometimes  •■' 
played  by  road  transport,  and  anvthing  whi<  li  ■ 

cicncy  of  the  latter  is  of  the  fir>t  imporUncc.      I  :„ 

trackless  trolly  may  b  ■  r.-i;ar.J?d  as  of  distinct  uuUluty  uil  i.,:.  ' 

Tube  Railway  Ventilation.— Correspondents  in  the  Pre*  havir,; 
suggested  that  in  the  event  of  an  air  raid  the  vent!'   •     .  ,- 

of  the  tube  railways  might  Le  put  out  of  action,  tl 
London  Electric  Railway  Co.  has  iscued  the  follow  ■  . 

■'  We  s,Tc  un?ble  to  anticip.Mc  tny  condition  which  uiil  r. 
in  the  tube,  railways  unscfe.     The"tul>e  railways  ran  for  a 
years  without  any  artificial  ventilation  whitev.  r.     Tb.  n     - 
.siderable  ventilation  caused  by  the  motion  of  1 1 
quite  sufficient  in  itself  to  prevent  the  air  b. 
shutting  down  oil  the  whole  of  the  elc-ctrical  sup]'. 
Railways  would  not  affect  the  running  of  the  ti-.n- 
alternative  means  of  power  supply  from  a  quitv  ii 
Individual  damage  to  one  station,  or  one  fan,  wc.ulii 
out  of  commiiwion  and  the  fans  ut  adjivcent  station^  »..ii|.l  k<   j.  •. 
ventilation  going." 

IMPERIAL  NOTES. 

""  Australasia,— 'Ibe     ■    AiiMriii.ni     .Mnoiu;     .--t.iii.l  ,■  '  •' 

Public   Works    l)e|iartment    li.is   refus«-<l    to   und.r- 
installation   in   the  town  of   Widlongung  (N.S.W 
divert  to  the  town  the  cable  for  the  Cor<leuux  diun  - 

The  Council  has  decidi-d  to  lake  8tf|>8  lo  obtain  nmie*  !.■ .  -.ui.i  - 
its  own  elect  icily  works. 

Klectric  lighting  has  been  ileeided  u|xin   by   Mrllwume  Traro».•>^ 
Board  for  the  lightint:  of  the  cable  tramway  car*  and  tcnd<"r»  lor  II.. 
installation  work  have  tieeninvitod.     Accumulators  chargrtl  by  dyna  ne- 
at the  ear  sheds  an-  to  be  use<l. 

Queanlioyan  (N.S.W.)  Council  have  un.ler  ion-i.l.-rali..n  a  |>n>|>>  «! 
to  cstabli.sli  an  electric  supply  undertaking  in  the  i..«n. 

A  proposal  has  lH>en  made  to  the  Wrctrie  Siipilv   i  ■■    •■(  \  |.  !..ti».  ; . 
erect  a  transmission  lim-  10  mil.-s  in  length  fr.'i' 
to  supply   the   town   with  el.-clri.  nl  energy.      I 
until  the"  end  of  tlii-  war  the  appii.nti.iu  .  ann 

The  Comnionw.nltli   .Miiii-ti-r  U.r  Work*  m  i 

to  have  insfalli-<l  two  id  .Mr.  Itnl.illi.'  »  plant.  (  ■  ■"> 

one  in  \ietoria  and  thi-  .ither  in  New  ,SiuHi  U  ' 

testing  their  elKiacy.     The  cx|i<-ninenl»  in  Vul.u..   »ill   I- 
ill  the  .Mallei-  distnel,  and  thow  in  New  .S.ulh  Wai.-x  in  the  1 

British  Guiana  Bauxite  Deposits.    " 

valiiible  (lepii-its  of   bauxite  in   ih.-    I 

produced  a  miniber  of  .i|.|.li  .iti-:  :  '.■  "'• 

Lands  in  the  Cohiiiy  (• 
Till-    llrilish    Kmpin-    I 
with  the  exieplions  ..f  II  ■  ' 

wi-r.-  almost  conebided  I"  ' 
or  iniiiiiig  lu\UMt.-  have  ' 
aft.r  the  war.  Tli--  wh.l 
is  of  gr>'Hl  ini|«>rtnniv  m 
that  III.'  hmitlliiii:  "f  «'' 
inn-ful  i.m.i.leralioii.       \ 

tlint  con.irlenvliim  should  U  ml'  'iiu'  l\  drb-tn-l  »' 
wf.KU»r.ls  rxplollali.m  ol  Ih.-  <tr|>i«ita  forth 
.'iiroiirai(.-.L 

Canadian  Electric  Pow«r  Exports.     ' ' 

appolllteil  >ir   II     lIl.lM.ill.  .h«inii.»i 

missiiiiiiTs,  a  ro\:il  .<ii' ' 

,d  I'le.  trii    jHiwer  bv  ..  ■ 

the  NMgir,.   I?iv.>    lit.     ■ 

nil  iH.NM-r  . 

Hvdr.i  Kl. 

Canadian  n 

Platlnmi  In  Canada,    n  «•  »'"»-' 
Liunil  111  npi'i'    '  i'  '■ 
oC  llir  "InO 
trill  of  ". 


ol  plat  mill 

South  Alrii.a 
.Suilh  Afrwa  e» 

•I  be        lUili^b 


l<«nv>    howrvrr.    tJul 

l\.  ■.•..II..I1.J1.  f..t  «lHirll 


.  that  |«>«fT  li>.li.|«-n»a»«>r  ' 
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electric  lamps  are  now  so  scarce  in  South  Africa  that  those  supplies 
presumed  to  be  on  the  -water  are  being  disposed  of  on  '"  to  arrive  " 
terms. 

Notwithstanding  the  war,  new  irrigation  projects  continue  to  take 
tangible  shape  throughout  the  Union  of  Soutli  Africa.  Government 
works  now  in  hand  are  making  slow  but  steady  progress,  and  the  pro- 
gramme set  out  in  the  Loan  Estimates  for  the  current  year,  involves  an 
expenditure  of  about  £700.000.  These  are  merely  the  foreruimers  of 
other  irrigation  works  which  will  involve  the  provision  of  plant  and 
appliances  on  a  scale  which  British  manufacturers  so  far  have  no  concep- 
tion. Though  a  good  deal  of  the  money  allotted  for  these  schemes  wiU  be 
expended  upon  cement,  bricks  and  other  locally-produced  materials, 
nevertheless  a  respectable  proportion  of  it  will  be  available  for  purchases 
of  plant  and  machinery  overseas,  in  the  supply  of  which  the  United 
Kingdom  will  naturally  be  given  preference.  As  our  contemporary 
obsersts  :  "  It  is  more  difficult  to  say  what  of  the  products  of  an  engi- 
nerring  firm  do  not  go  to  the  equipment  of  a  great  irrigation  of  public 
works  undertaking  than  what  do.  Cranes,,  overhead  runaways,  pulley 
blocks,  hoi.sts,  engines,  chains,  tramway  plant,  high  lift  pumps,  con- 
veyers, transformers,  motors,  dynamos,  meters,  metal  gear,  instruments 
telegraph  and  telephone  ironwork,  insulating  materials,  lamps,  iron  and 
steel  tubing  of  all  dimensions,  windmill  pumps,  &c. — all  these  have  some 
I)art  to  pla\'  in  the  work  of  construction  or  in  the  art  of  carrying  on  when 
construction  is  completed.  Everything  in  the  way  of  manufactures 
which  goes  to  making  irrigation  and  other  pubhc  works  complete  and 
operative,  just  as  everj-thing  which  is  indispensable  to  the  growth  of  the 
great  South  African  refrigerating  industry.' 

FOREIGN   NOTES. 

Canton. — The  American  Consul-CIeneral  reports  that  the  walls  of 
(  anton  are  about  to  be  removetl  in  order  to  permit  of  the  construction 
of  a  street  tramway  system. 

The  "  Manchester  Guardian  "  states  that  these  walls  are  from  6  to  7 
miles  long,  and  are  estimated  to  contain  -t,200  sq.  yds.  of  bricks,  4,500 
sq.  yds.  of  stone  and  1,000,000  cubic  yds.  of  earth.  There  will  also  have 
to  be  demolished  about  5,000  houses.  The  co.st  of  the  alteration  is  to 
be  made  partly  by  a  syndicate  of  Chinese  merchants  and  partly  by  the 
local  authorities  from  a  foreign  loan.  The  country  that  furnishes  the 
funds  for  the  enterprise  will  (it  is  said)  also  have  the  opportunity  of 
supplying  the  engineers  and  the  equipment. 

Chili.- -Decrees  have  be«n  issued  granting  concessons  to  the 
undermentioned  persons  for  the  installation,  in  the  places  named, 
of  electric  lighting  and  power  systems  with  overhead  transmission  : — 

Leopoldo  (_'ha.sau  (Los  Sauces,  Dept.  of  Angol)  ;  Rojeho  Pinto  (San 
.Jose  de  .Maijio,  Dept.  of  La  Victoria) ;  Eduardo  ^'aldivieso  Lanco, 
(Dept.  of  Valdivia). 

The  acting  British  Consul  at  Santiago  also  states  that  the  ChiUan 
.Senat<;  has  sent  to  the  Chamber  of  Deputies  for  approval  a  bill  providing 
for  bounties  for  shipbuilding  and  the  construction  of  marine  machinery. 

Norway. — The  ■'  Tidens  Tegn "  of  Christiania,  states  that  a 
Norwegian  electrical  company  has,  after  successful  cx])eriments, 
erected  plant  for  preparing  aluminium  sul])hatc  from  labradorite, 
a  mineral  wliich  occurs  in  Western  Xoi'way.  The  plant  is  cx])ected 
to  KUjiply  the  entire  Xor^^•egian  demand  for  aluminium  sulphate 
for  the  pajier  industry,  which  has  hitherto  been  unportcd. 

Siam. — The  engineer  of  the  Siam  Electricity  Co.  (Bankok)  r.-ports 
that  his  comjiany  has  a  fleet  of  live  electric  vehicles,  two  of  which 
have  been  in  use  since  1904. 

Tlu'  thirt<'en-year-old  vehicles  are  used  for  lani])  delivery,  while  the 
urgcr  trucks  are  used  for  various  otlii-r  purposes.  'J'lic  vehicles  arc 
oiKTated  HUcccKHfiilly  by  unskilled  natives  and  are  foimd  to  Ix;  <'cono- 
inical.  In  place  of  coal  the  company  uses  rice  husks,  and  this  fuel  is 
obtainable  in  almost  unlimited  quantiticsat  small  cost.  The  company 
k<i-[«  an  oil  tank  for  rcHcrve  fuel,  but  it  is  rarnly  nccrli-d. 

MISCELLANEOUS. 

Birkenhead  Slrike.  1  I..-  :lnl,c  .,f  the-  Mukcrs,  engine  <Irivcrs  and 
Ininrners  at  llii-  eli-clncit \  works  was  settled  on  the  I2tll  inst.,  when 
tin-  Wages  and  Klectrlclty  CommitteeH  decided  to  grant  tlie  request 
iif  the  men  for  a  jieiiny  per  hour  iidvance  on  their  wages. 

All  np|)lic„tion  made  by  Ihi;  m<'n  some  time  ago  was,  in  acco^llallcl^ 
with  Ihi-ir  dcHiri',  referred  to  arbitration,  but.  (lie  award  <if  the  arbitrctor, 
-Mr.  K  KorlH'M  Iv  nhestcr,  did  not  iniu-l  wllli  the  approval  of  the  men. 
Til'-  awr.rd  alluwi-d  the  driviis  I  Is.  e.\trn.  Htokers  lOs.,  and  triiiinuTH  who 
win-  iiol  I'mployi'd  Ix-fun-  lh<-  war,  8m.  2d. 

Tlir  <  <,r|Mirr.lioii  were  not  in  n  pimitlon  to  interfere  with  the  awanl 
Kivi'ii  on  Ulielf  o(  lliH  Chii-f  IndiiHtrial  ('oiuiiiiMKioncr,  but  he  infnrincd 
llieiii  that  if  thiy  diNired  to  r<inii»ider  Ihi-  iimtlcr  it  waH  a  question  for 
iniitiiitl  arrangi-mint  bitwcen  I  hi'  pariii'M  i:iiiiccrncd  Having  regard  to 
tliin,  the  \Vng«i<  unit  Klii  tricity  (  oiiimittecH  met,  and  acceded  to  the  mcn'.H 
n-qucHtH.  The  men  liavi-  now  rotnrni'd  to  work,  with  the  exeeplion 
of  one  or  two  ulin  oliliiineil  other  work. 

Dutch  Cable  Embargo.  The  Covermnent  Ims  lalil  lui  emliiirgo 
on  I  oniincn  ml  inbleK  to  llolliiiid,  liecinise  (he  triinsit  lliroiigli  the 
.NellierliinilM  of  .;aiiil,  gnu  el.  road  inelid,  Ac.,  from  (.'erniaiiy  lo 
I'.elgiiini,  and  also  tin  tnuiHil  of  metnh  from  Jtelgium  to  (ierinanv 
liax  been  |ierinitted. 

Leaving  Certificates.  'Iln-  Order  of  tin-  Minisler  of  .Miiniti.iiis 
(■boli.-liiiig  leaving  lerlili.  mIch  took  effect  on  the  l.-idi  in.d. 

I  Im      \l,l,r    I'I.     h.lMril i-ldrl.d     the    |e|M,lt     of     Mm|oi      IIiIU.     who    U'lM 


recently  appointed  to  inquire  into  the  position  of  skilled  engineers,  has 
made  an  Order  providing  that  the  following  directions  shall  have  effect 
with  respect  to  the  remuneration  to  be  paid  to  fully  qualified  skilled 
engineers  and  moulders  of  the  class  specified  for  munition  work  and  work 
in  connection  therewith  which  is  paid  at  time  rates. 

1.  Workmen  to  whom  these  directions  apply  shall  receive  a  bonus- 
of  12i  per  cent,  on  their  earnings,  which  shall  not  alter  or  become  part 
of  their  time  rates. 

2.  The  bonus  payable  under  these  directions  shall  accrue  as  from  the- 
beginning  of  the  first  full  pay  day  following  Oct.  12. 

3.  These  directions  apply  (subject  to  paragraphs  4  and  5)  only  to 
fuUy-qualified  skilled  engineers  and  moulders  rated  at  or  above  current 
district  time  rate  for  turners  or  fitters  while  employed  on  or  in  cofinection 
with  munitions  work,  and  paid  at  plain  time  rates  without  the  addition 
of  any  bonus  other  than  (a)  a  bonus  dependent  on  timekeeping  ;  (b)  a 
bonus  (not  being  a  bonus  on  output)  less  favourable  to  such  workmen' 
than  the  bonus  payable  under  those  directions  in  which  case  the  existing 

.  bonus  shall  merge  in  the  bonus  payable  under- these  directions;  (c)  a 
war  advance  given  to  meet  the  cost  of  Hving  as  the  result  of  or  in  con- 
formity with  arbitration  imder  Part  1  of  Munitions  of  War  Act,  1915. 

4.  These  directions  shall  not  apply  to  workmen  of  the  class  specified 
in  paragraph  3  who.sc  wages  it  has  been  the  practice  to  regulate  by  the 
movements  in  the  wages  of  men  employed  in  trades  other  than  engineering' 
and  foundry  trades. 

5.  These  directions  shall  not  apply  to  workmen  paid  an  upstanding 
wage  or  salary  which  covers  overtime  or  other  allowances. 

6.  Notlmig  in  the  foregoing  provisions  shall  affect  the  present  basis 
of  determining  piece  rates  or  premium  bonus  times  or  any  other  system 
of  payment  by  results. 

7.  Any  contravention  of  or  non-compliance  with  these  directions  is 
punishable  in  like  manner  as  if  this  Order  was  an  award  made  in  settle- 
ment of  a  clirtVi.'ii.'i'  under  Part  1  of  the  Munitions  of  War  Act.  1915. 

Metals  in  Warfare. — At  the  meeting  of  the  Jlanchester  Association 
of  Engineers  on  ^londay,  Mr.  J.  P.  Bedson  deUvered  his  presidential 
address. 

Mr.  Bedson  referred  to  the  phases  through  which  the  manufacturo 
of  wire  has  passed  until  its  present  perfection  was  reached,  and  to  its 
indispensabilitj-  in  the  building  of  bridges,  the  making  of  cables,  and 
the  production  of  innumerable  other  thmgs.  The  present  war  had  become 
a  "  wire  war,"  for  it  was  used  from  the  rivets  in  the  soldiers'  boots  to 
the  nets  which  caught  the  submarines,  to  say  nothing  of  the  barbed  wire 
used  in  entanglements.  Half  the  wire  used  in  the  manufacture  of  the 
first  Atlantic  submarine  telegraph  cable  was  made  within  600  yards  of 
their  place  of  meeting,  and  that  in  the  upper  story  of  the  mill  wlicre  the- 
•wire  was  drawn.  Dr.  Henry  Wilde  carried  on  his  electrical  experiments, 
in  which  he  demonstrated  his  ability  to  melt  ^  iron  bar  by  means  of  the 
electric  current.  Fnpin  the  same  place  he  caused  the  first  rays  of  an 
electric  searchhght  to  Hash  over  Great  Ancoats. 

To-day,  Mr.  Bedson  said,  we  realised  more  than  ever  the  importance 
of  iron.  In  their  sci-^ure  of  Alsace  and  Lorraine  the  Germans  had 
secured  a  vast  field  of  iron  ore.  Their  ambition  was  to  retain  those 
provinces,  which  contained  so  much  wealth,  and  also  to  secuix-  the 
Briey  basin — in  the  north  of  France,  where  even  greater  deposits  of  ore 
occurred.  If  they  wm^  succe.ssful,  Germany  would  hold  the  second 
position  in  the  world  as  an  iron  and  steel  producing  country.  Mr.  Bedson 
urged  the  imjiortanie  of  improved  transport  facilities,  and,  in  particular, 
the  value  of  watii-iariiage.  Germany  and  other  Continental  natirna 
had  long  seen  the  iiii|i(irt,ancc  of  inland  watcrwaj's. 

Price  of  Coal.-  rhc  Hoard  of  Trade  have  increased  the  price  of  coal 
.'it  the  ]iit's  mouth  by  I's.  (id.  a  ton  to  meet  the  cost  of  the  war  wage 
recently  granted  to  the  miners. 

.\|i|ilic'iilioiiH  nmdi'  by  curtain  districts  for  an  increase  in  the  "  standard 
amouTil  "  uniliT  llir  I'r'ic  i-  of  Coal  (Limitation)  Act  are  being  examined  by 
the  (  nriln.llcr  of  I'.al  Mines. 

Trading  with  the  Enemy.- The  ■London  Gazette"  of  Gi't.  12 
contains  lurthcr  additions  to  the  list  of  tirnis  and  })ersons  with  whom 
trading  by  firms  or  persons  in  the  United  Kingdom  is  prohibited. 

Thi'se  include:  /'w7»(/n(— Siemens-Si  hiickcrt  Werkc  Limitada  (Itua 
Augusta  27.  Lisbon). 

A  list  of  correct  ions  to  entries  previously  published  includes  :  Anicii- 
liiin.  /'iiriKimn/  nnrl  rriuiiini/ — SiemensSchiiekert  Companies  (('alio 
Hemanlo  de  li'i-.i\.ti  :;:!()  and '( ■ulle  Sannieiilo   IKH.  linenos  Ayre-*). 

TENDERS  INVITED  AND  ACCEPTED. 

House  Service  and  Fuse  Boxes  and  Fittings. 

GlilMsiiv  Cui|,,,i.i|i(m  iiiMle  tenders  for  the  supi)ly  of  houso 
.service  boxes  mihI  litliugs  anil  house  fuse  boxes  and  liftings.  Forms 
of  tender  and  s|>e('i(ication  from  I  he  deputy  electrieal  engineer, 
Mr.  A.  iS.  ('hniinon.  and  tenders  lo  I  he  Town  Clerk,  Municipnl- 
buildings.  Vielori;.  siveel,  Grimsby,  by  lirsl    |M,sl.Oet.  20. 

Electric  il  FitliiT.s. 

The  (IiiKA'r  Noi:  I  III  lis  I!  Aii.w  ^^('(l.  (IliKIVNIi)  i'ei|iiii'e  tenders  by 

Id  a.m.   Nov.    I   for   .ix.  or   12  i itlis'  su|qily  of  Klecfrie   h'itting.s, 

Lainps.&c.  Cable  juhI  Wire.  Ciirbons.  ,\,'e.  Imh'ius  iif  tender  from  tho 
Sei'i'elary.  Amiens  -livel,   Dublin. 

Railway  Signalling  Apparatus. 

The  N'irTniiiAS  K  Ml. WAV  CnMMrssipNMKS  require  tenders  by 
I  I  a.m.,  Oct.  :U.  lor  Ihe  snpiilv  of  I.",  lime  element  reiuys  for  power 
Hignidliiig  (conlrnet  :io,!IS<l).  Speeilientioiis  from  tiie  Counnissioiiew" 
Olliees,  SpenciT  sireel.  .Melboiirne. 
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;5Barrow-i>-Ftkness.— The  Council  has  accepted  the  foUo'a-ing 
tenders  : — 

Brrtish-Thomson- Houston  Co.,  switchgear,  £303  ;  Ferranti  Limited, 
switchgear  £713  and  transformers  £109  ;  British  Insulated  &  Helsby 
Cahlcs,  cables.  £1,718  ;  Boiler  Tube  &  Flue  CTeaner  Co.,  tube  cleanmg 
apparatus,  £17.3. 

Maschestkr.— The  Corporation  has  accepted  the  following 
tenders  for  supplies  for  the  electricity  department  : — 

( 'allcndor's  Cal.li-  i-  (  on.structlon  ( V)..  \V.  T.  Henley "s  Telegraph  W..rlcs 
Co.,  C.  Macintosh  i  Co.  and  British  Insulated  &  Helsby  Cables,  cables  ; 
and  Ferranti  Limited,  oil-cooled  transformers. 

South  EM..— The  Council  has  accepted  the  following  tenders  for 
the  tramway  undertaking  : — 

Kdsrar  .Allen  &  Co.,  switches,  crossings  and  fish  plates,  £54  ;  HadfieUU 
(Ltd.),  three  pairv  of  points  and  three  erossinu"*.  £237. 

APPOINTMENTS  VACANT  AKD  fILLED. 

A  mechaiiiciil  and  electrical  engineer  is  ret,uircd  to  take  charge  of 
electric  lighting  plant,  boilers,  engines,  4e.  Particulars  of  duties 
may  le  obtainetl  from  the  Clerk  at  the  Bracebridge  District 
Asylum  (Mr.  E.  H.  Ceorge).  near  Lincoln,  and  applications  tor  the 
Clerk  to  the  Visitors  (Mr.  H.  K.  Page),  solicitor.  .5  and  6,  Bank- 
street,  Lincoln,  by  the  2r)th  inst.      Sf  advtrtUement. 

Technical  design  assistants  are  required  by  an  electrical  firm  in  the 
Midlands.     iS'ee  adrerliKeiiienl. 

A  shift  engineer  is  re<|iiired  by  a  large  manufacturing  concern 
under  (iovemment  control  ;    al.so  litter-driver.     See  adcerli<eiiieiil. 

An  assistant  lecturer  and  demonstrator  in  electrical  engineering  is 
ic.|nired  for  Battersea  Pjlytechnic,  London,  S.W.  1.  Salary  titX). 
I'iirti'  nlars  from  the  Secretary. 


Mr.  A.  W.  Powell  has  licen  ai>]K)inted  assistant  engineer 
lit  Worcester,  at  *;I27  |«'r  annum,  \ih\>  «ar  bomis. 


I harge 


BUSINESS  n£:»s. 

Mr.  W.  E.  Miller,  formerly  outside  workj.  representative  of  the 
Carron  Co.'s  electric  cooking  and  heating  de]«irtment,  and  «bo. 
as  an  officer  of  the  Highland  Light  Infantr\-,  was  wconded  in  May. 
1916,  has  been  invalided  out  of  the  Army,  and  hopes  to  resume  his 
jirevious  work. 

The  ])artnership  between  Karl  F.  Sehall  and  Wm.  E.  Schall. 
electrical  engineers,  71  and  7.5.  New  Cavendish-street,  London.  W.C. 
has  been  dissolved  by  thf  retirement  of  Karl  F.  .Shall  therefrum. 
Debts  by  W.  E.  St  hall,  who  continues  as  ."^chall  &  Son. 

Mr.  Robert  A.  Smith,  con.sulting  engineer,  has  removed  to  iem- 
jxirary  offices  at  \i,  Victoria-street.  .S.W.  1. 

The  new  works  of  Messrs.  F_  Brook  (Ltd.).  HnddrrsfrH.  ■neri- 
opened  on  the  Jith   inst.     ThfV  are   equipped   fci  'rii- 

motors  up  to  2fM)H.p.  and  up  to  iH)  motors  of  van  k 

Messrs.   E.  T.   Pearson  &  Co..   Ltd.,  49  and  .%>.  \.  ....   .    ,.T..t. 

London,  E.C.  4,  notify  that  they  haveaequitvd  t  he  rights  for  Knuif*, 
and  the  French  Colonies  of  the  NVild-Bartield  i;rocess  for  lutrdening 
steel  gauge.',  tools,  &c. 

Owing  to  the  great  interest  taken  in  the  new  geared  electric  starter 
for  motors  just  introduced  by  Messrs.  C.  .\.  Vander\-cU  4  Co..  «nd 
the  wide  publicity  it  has  receivc<l.  the  firm  have  found  it  mii«>«bk> 
to  cope  with  all  the  demands  for  Umklets,  drawing's.  Xe..  but  m.niirKW 
are  being  dealt  with  us  r.ipi.ll\    i-  |K.»»iMe, 

UQUIDATIONS. 

A  meeting  of  members  of  the  l"ni\  crs.il  Telephone  ami  Kl.vtneat 
Co.  (Ltd.)  (in  li).)  will  be  held  at  »>.  Old  .lewry.  London.  E.C  2» 
to  receive  an  account  of  the  winding-up. 

An  order  was  marie  on  Oct.  S  for  tJie  winding  i  p  of  Best'*  SafrU 
l,am|)s  (Ltd.).  Providence  \VoH;s.  Pnrk-lane,  L'sxl*. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 

Ayr.  -The  accounts  of  the  electrii  ity  supply  department  for  the 
year  ended  May  \!y  show  gro.^s  ca|>ital  cxi>enditure  £127.274  (increase 
'£:{,421).  of  which  £4fi.420  his  been  paid  ofl. 

Hevenuii  was  £I7..')37,  and  woikini;  ev|>on»e«  were  £HJ.2.")7,  leaving 
groNt  prolit  £7.2K<).  IntercKt  nuniinil  £.t.:!29,  and  sinking  fund  £3.890, 
the  hulanco  (tTt'i)  iM-ing  carrii'd  to  rc-scrvo.  Total  maximum  supply 
demanded  was  945  kw.  Cnits  generated  wore  2,ll4,r>l3.  and  sold 
),.'>73.733. 

The  (  apital  e.<c|M'niliturv  on  the  traniwayn  is  £102,422,  of  which  £27,387 
liiifi  tn'i-n  repaid.  KevonuH  wan  £21.1)71  nnd  working  ami  general  ex- 
IMtifu-H  weri'  £12,M2,  leavnig  )iT«!i*  prolit  £8.232.  Interest,  repayment 
of  loiiiis.  (linking  fcind,  and  deprccmlion  (£2,.'i4')  absorlied  £8,UM>.  and 
the  siirphis  was  t\M. 

Bames.  The  re<'ei))lH  of  the  electric  supply  undertaking  for  the 
quarter  ended  .lune  30  were  £4.3.")lt  and  the  expenditun>  £4.870. 
leaving  a  delicil  of  ijH.  cnnipared  with  £675  in  the  corresponding 
period  of  I'll)'.. 

Hampsteod  i  London).     The  ai iinl»  of  the  electricity  ilcpartment 

for  the  \ear  I  ihIcI  March  :;i  show  total  caplUl  cxpenilitnre  £4H:t,.V.I2 
(ineri'iote  £r>.l)2<l),  of  which  £274.80.'i  lia^  l>eon  repaid.  £I0,40H  written 
off  nnd   £21.7:11   met  out  ol  revenue. 

Iteveiiiix  w.M  £79,120,  working  »iid  i:eneral  exiM-nws  wen-  £."il.2(10. 
anil  griNui  pr<ilil  <*m  {27,8tlH.  IntereNt  reipiirrd  £8,032  and  re|iayinent 
of  loanx  £2l.9:ili 

The  chief  eiifiii.er  And  manaver  (Mr  W.  Wyld)  «tnle«  in  lii»  re|H>rl 
thai  ilelH  It  f..r  the  veur  w»<  £2.1(H1  i.oinpArwl  with  £ll.7tl9  in  pn-vioii- 
yenr)  Ihe  ihiiti..H  (or  eurn'OI  wiM'  in.  rvMnd  to  33i^  |«-r  cent,  over 
pre.  war  i  lmrire«  u.  from  .tan.  I  Unt.  I':\|>i<n(lllun<  mcren-MMl  hv  £4.l'.'9. 
•  nd  in.onie  hy  tIt.llHt.  t'nil«  geiienU.'d  witit<  ll..-i<l2.ll.Vi  (11.279. iWti) 
and  oohl  .-•.2l)2.I.VI  (.'i.lW9..'m7).  Iinonie  from  |M)Wer  and  heiitiiit:  oi 
rri'aM'ii  In  ti.WKI.  iinil  the  mi-reaw  fur  llir  pifvioiin  venr  wa™  £1.210, 
Motor.  <  Ml I,  .1  ..re  301  (inireiur  211)  equal  to  LAOI  (in(  naw  .3t)l)  n.r. 

I,iiad  Ul.M    »....    I. (Mil    (IS  44)  |>nr  cent.       T"lt*l  e«lll«.  exelllsive  of  .  npilul 

charuea  wen    1' 2.'ul    |L'l)N<l  |  |i<<r  iinil   ••■hi. 

Hove.-  'I  lie  acioiinia  of  the  Cotporalion'f  electric  Niippl\  under- 
taking  for  the  \  ear  I'lidrd  Marrh  31  .  ,.ii(  on  lln-  r,,1l,,,v  on;  ,.oii.  i.Iii- 

.SVr/inii   .1   (//....I       I  .i|iiIaI  e»|i.  . 
which  tlo.lt.'I'f  h.>'<  Ix'M  re|Mid.      I: 

generiil  .  >| .....    I  I  I.  .7.1.   I.   . 

add.. I  . 

of  h,, 

tnnxo.  .... 

KoM  'K  ..'/.  ; 

.S'.' n  I  IMriHi/fon).     Capital  e. 

of  Mh>.  I.  t:i.:i'M  !..•..  t-.ii  •■  iMiid      l;. 
I"-""-^  ».  r.    1  I    . 
nnd  iiMl.iliio  . 
mum  .!•  iiiaii'l  ' 


Ipswich.— The  accounts  of  the  Eleclrieily  IViwirtment  f 
year  ended  March  31.  show  irr.-  .  ..).ilnl  rx,H-nditure  £1 
(increase  £4  02^)),  of  which  £  o  -  1       • 

Revenue   was   £39..-.7.-.   (co„  •    prrviou, 

working    cxiK'nses    wen-    £2t'«.'>-'  '    '■■(  i  f^' 

(£4,837)  and  loan  n'|>avnient  £7.  hi  ,t'..>7;.  ..n  i  <■ 
deficit  of  £473  (£2.1IHM.  inrhidinL'  £31X1  capital  rv; 
out   of    revenue.     Total   conn.vlii.n*   are   r^ual    I"  ■ 

including  4,t«l3  (3.1173)  h.p.  of  motor..     Mr.   ^     A%i'.       '     <  •■' 
ami  manager)  says  in  his  r.i»>rt  o«l  .-.>«l  £2.W><»  n'or.-    '•'•'Y^'^ 
have  cost  on  the  previous  \.  it  -  yr;  .  -.  »!.  .•      .1    v 
wages  in  power  station  ' 
increa.sc  of  working  r\| 
ll)\    |)<>r  cent.      Cnils 
4.83(1,171  (3.734. 1.-.8).      l..;..!  : 
(1.(143  kw.).      The  new  teal  h. 
Sept.  27.  anil  better  r<->il'-  " 
l«-r  unit  (•tl78il.)  if  f 
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COMPANIES'  MEETINGS  AND    REPORTS. 


EASTERN  TELEGKAPH  CO.  (LTD.)— For  the  year  ended  Dee.  31.  1916, 
the  revenue  amounted  to  £2.519,283.  8s.  8d.,  "from  which  are  deducted 
£707,037.  18s.  7d.  for  the  ordinary  expenses,  and  £352,905.  (is.  9d.  for 
expenditure  relating  to  maintenance  of  cables,  income  tax  payable  abroad 
and  special  war  payments  to  staff  and  other  expenses  in  connection  with 
the  war,  leaving  a  balance  of  £1,459,340.  3s.  4d.,  to  which  is  added 
£26,637.  15s.  Id.  from  the  preceding  account,  making  a  totial  available 
balance  of  £1,485,977.  ISs.  5d.  After  providing  for  income  tax  and  excess 
profits  duty  payable  in  England,  interest  on  mortgage  debenture 
stock  and  dividends  on  the  preference  stock,  wliich  in  all  absoi'b 
£596.289.  Us.  lOd..  there  remains  £889,688.  6s.  7d.,  out  of  which  the 
directors  have  placed  £500,000  to  general  reserve  fund,  £10,000  to 
insuranceof  war  risk  at  stations  fund,  and  £5,000  to  insurance  of  goods  in 
transit  fund.  Three  interim  dividends  of  IJ  per  cent,  each  and  a  final 
dividend  of  li  per  cent,  and  a  bonus  of  2  per  cent,  have  been  paid  on  the 
ordinary  stock,  amounting  together  to  £320,000,  and  making  a  total 
distribution  of  8  per  cent,  (tax  free)  for  the  year.  These  appropriations 
-absorb  £835,000,  and  leave  £54,688.  6s.  7d.  to  be  carried  forward.  The 
general  reserve  fund  has  been  charged  with  £11,950.  Us.  3d.i  n  respect  of 
loss  on  sale  and  redemption  of  investments  and  certain  special  expendi- 
ture, and  with  £150,000  as  a  furtlier  provision  on  account  of  investment 
fluctuations.  After  crediting  the  £500,000  refen'ed  to  above  the  net 
addition  to  the  fund  for  the  year  is  £338.049.  8s.  9d. 

EASTERN  EXTENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  CO.  (LTD  I 
—The  gross  receipt.  f,,i  tlic  vc^ir  ended  Dec  31,  191().  amounted  to 
£1,221,497.  7s.  4d.,  aL'ainsf  fO.-)!  1.(129.  19s.  7d.  for  the  previous  year.  The 
working  exix-nscs.  iiicluilinL:  £74.(i07.  lOs.  lOd.  for  the  maintenance  of 
cables,  absorbed  £43(1.243.  19s.  (id.,  against  £386,671.  15s.  5d.  for  the  pre. 
vious  year,  leaving  a  balance  of  £791,253.  7s.  lOd.,  and  after  adding 
£38,816.  6s.  Id.  brought  forward,  the  available  balance  was 
£830.069.  13s.  Ud.  From  this  balance  £246,852.  18s.  was  provided  for 
income  tax  and  excess  |)rofits  duty  payable  in  England,  and  £30,096  for 
interest  on  the  mortgage  debenture  stock,  leaving  £553.120.  1.5s.  Ud., 
cut  of  which  four  dividends  of  1 .1  per  cent,  eadi  and  a  bonus  of  2  per  cent . . 
amounting  together  to  £240,000,  were  paid,  making  a  total  distribution 
for  the  year  of  8  per  cent,  (tax  free).  The  balance  of  £313,120.  15s.  Ud. 
has  l)een  disposed  of  by  transferring  £250,(X)0  to  general  reserve  fund  and 
carrying  forward  £63,120.  15s.  Ud.  The  agreement  entered  into  by  the 
French  (Jovemraent  witli  the  company  in  1884,  for  jwoviding  and  main- 
taining under  a  subsidy  arrangement,  cable  communication  between 
(whin  Chinaand  Tonquin  having  expired,  the  cable  has  been  sold  and 
transferred  to  the  Government.  After  crediting  capital  expenditure 
with  the  cost  of  the  cable  (£121.4.54.  15s.  7d.),  which  was  originally  debited 
to  that  account,  the  loss  resulting  from  the  transaction,  atiuxmting  to 
£66, 1. 53.  ISs.  9d.,  has  been  debited  to  general  reserve  fund.  Under 
arrangements  made  with  the  (jovtanments  of  the  .Australian  Common- 
wealth and  New  Zealand,  the  com])any"s  cable  stations  at  La  Perouse 
(near  Sydney)  and  Wakapuaka  (near  Nelson)  have  been  clo.sed,  and  it.s 
•cables  between  .Australia  and  New  Zealand  extended  to  Wellington, 
where  they  an'  now  being  worked  direct  with  Sydney  under  greatly  im- 
proved conditions.  The  cost  of  the  extensions  and  jmrtial  renewals  of 
the  calilcn  will  be  debitt'd  to  general  reserve. 

ELECTRIC  SUPPLY  CO.  OF  VICTORIA  (LTD.)— The  directors'  reiort 
-(,it.-  il,ar  (h.-  limps  connected  .11  Alan  h  31  were  188,402  (against 
|ti(i,25.i]ii  1915  Ki.and  1.50,132  in  1914 -15).  The  tramways  department 
carrietl  4.8()3,895  paM.senger»,  again.sl  4,877,325  in  1915-16  and  5,177,368 
ill  1914  15.  The  ]>iinl  year's  revenue  was  £88,238  (against  £86,080 
and  the  ex(M-niliture  £.56,990  (against  £.55.378),  leaving  a  balance  of 
£29.528,  making,  with  amount  brought  forward  (£(i,433),  £35,961. 
Jjedueling  debenture  interest  (£7,392)  and  amount  for  debi'nturc  stock 
redemption  (£6,892),  the  balance  is  £21.677.  The  diri^ctors  propose 
to  pav  on  a<'count  nf  arrears  of  pri^fercnce  dividend  £5,2.50  unil  to  <  arrs- 
forward  £16,427. 

LLAWQEFNI  ELECTRIC  LIGHT  ft  POWER  CO.  (LTD.)— The  net  l)rolil 
for  the  pi-.st  ye.-,r  wc.  ordy  i:i2,  'iwing  tr,  I  li(.  i;r<r,t  iiicrccse  in  the  <dsl  of 
fuel  r.nd  Ml  iterif.i",  and  ;,ii  rndeavour  liiis  been  iniidc  to  oiganisi'  tic- 
runnini!  of  the  Mtrllon  so  c^  to  use  the  aviiilr.bie  wr.lerpower  to  the 
fullest  ext<-nt.  The  directors  licve  diHeontlniied  the  supply  an  the  hire* 
Tenliil  HyMtem,  and  the  Hiilwtitution  of  meters  for  the  hire  system  hi'.s 
I'liill.-d  ill  a  coiisidiri'.ble  icdin  linn  in  the  units  us<'d. 

MONTREAL  TRAMWAYS  CO  For  the  year  eiidi.c}  .lime  .•10.  the  gross 
!>»-.  •ii'.'ir  eiiriiiiiK«  ini  Killed  by  14-45  |ier  cent,  over  la-il  year,  but 
i»(M-i.itiiii.'  ex|i..iisc»  Incn-aHed  24'I4  per  eenl.  The  ratio  of  o|«'ii'.liii'' 
eXJH'ieos  to  paw  Mger  eariiing»  wan  (12-1((  [HTi-ent.,  against  57-53  per  i-eiK. 
The  »iiin  of  8.567.(1X3  has  been  chiirgud  to  eontiiigeni  renewal  accoiml, 
•repreM-ntini!  ex[Hiidil  lire*  on  »|>ecial  renewals  (compared  with  8313.776). 
and  in  addition.  87!i'2.H4H  Iwi-i  been  ex|M'iide<l  for  iiiaiiilennnce  of  pro. 
pertiei.  plant  and  ei|iiipiiii.nt.  and  charged  to  operating  e.xpenseM,  making 
n  total  c)C|M'ndiliire  on  the  upkeep  gl,35l),93l.  against  88117,17(1  last  year. 
The  groH,  c.-.rning«  wen-  87. 725,199  and  o|»rating  expeiHeM  84.(M)r,772, 
nrt  cnriiingn  Is-iiig  83, 1 2.'l,727.  .Mter  ilrdin  ting  bund  and  loan  intereHl 
8M53  fVi.  inti-n-Hl  on  delx^nture  hIimiIc  8N0().(MH).  lumtingeiil  nceoiint 
fAVUHM),  and  estimated  war  tax  %]W.i»H>,  the  surplus  lialiuiee  was 
$77  47.1. 

NATIONAL  TELEWRITER  CO.  (LTD.)  The  report  for  the  year  to 
.liine  3(1  «tatiiM  that  tin  o-ultn  <i(  o|N-ratinns,  owing  lo  the  deirenHi-  m 
liiisincw  in  ronM'<|iieiii  I-  of  lie'  war.  show  a  loss  of  £210.  iiuiipared  with 
■4\  prolit  of  £1,020  for  lie-  previouH  yoir. 


PORTARLINGTON  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— The  gross 
revenue  for  the  year  ended  June  30  was  £693,  agc.inst  £65 1  for  the  previous 
year.  The  expenditure  increased  from  £484  to  £552,  due  mainly  to  a 
regrettable  breakdown  of  the  engine,  wliich  caused  the  closing  down  of 
the  generating  station  for  13  days.  The  net  profit  was  £141  and  the 
amount  to  credit  of  profit  and  loss  account  was  £32a  The  directors 
recommend  pr.yment  of  r,  dividend  of  5  per  cent,  on  the  preference  shares, 
whi<-h  will  absorb  £128. 


NEW    COMPANIES,    MORTGAGES    AND 
CHARGES. 


NEW  COMPANIES. 

BERNARD,  NICKLIN  &  CO.  (LTD.)  (148,566).— Private  company. 
Reg.  .Sept.  28.  capitr.l  £10,000  in  £1  shares,  manuff-cturers  of  and  dealers 
in  iron,  steel,  i-oppcr,  &r.,  electricians,  mechanical,  electrical  and  general 
engineers  and  contrartors,  chemical  manufacturers,  boiler  makers,  &c. 

CORONA  LAMPWORKS  (IRELAND)  (LTD.)  (4,498.)— Privats  company, 
reg.  In  Dublin.  Oct.  3,  capital  £6,000  in  £1  shares,  manufacturers  of  and 
dealers  in  all  kinds  of  electric  bulbs,  lamp  fittings,  &c.  Agreemsnt  with 
the  Corona  Lampworks  (Ltd.).  First  directors  are  Goo.  N.  Ogilvie, 
W.  Hc])wurih-ColUns  and  C.  Shields.     Secretary,  C.  Shields. 

GROSVENOR  ENGINEERING  WORKS  (LTD.)  ( 148,632).— Private 
comiiany.  reg.  Oct.  s.  capital  £2,0011  in  £1  shares  (1,900  7  per  cent, 
cumulative  preference),  to  carry  on  the  busine.ss  of  electrical  engineers 
and  contractors,  m-ikers  of  and  dealers  in  aeroplanes,  aircraft  and 
components,  &c.  First  directors  are  R.  P.  JIurray  and  A.  E.  Jlorgan. 
Secretary,  (_'.  Sutton.      I!eg.  office  :    Poole  Hill,   Bournemouth. 

MORTGAGES   AND   CHARGES. 

CLEVEDON,  PORTISHEAD  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD).— 

Particulars  of  t;:).iiiiii  .1.  I.ruturcs  created  Aug.  14,  1917,  have  bci-n  lilcd. 
the  whole  amoiiiU  iMiiiL;  now  issued.  Property  charged  :  Company's 
undertaking  and  pmijcrty,  present  and  future.      No  trustees. 

LLANGOLLEN  &  DISTRICT  ELECTRIC  LIGHT  &  POWER  CO,  (LTD.)— 
Debenture  dated  Sept.  20,  1917,  to  .secure  £200,  charged  on 
eonipanv's  uiidcrtakiiej  and  property,  present  and  future.  Holders: 
T.  O.  0(-kl,-st,,Ti  an. I   11.  Wilson. 

ROTAtSLE  ELECTRIC  CO.  (LTD.'— Particulars  of  £2,000  debentures 
I  icatcd  Sept.  14,  1917,  have  been  filed,  whole  amount  being  now  issued. 
l*ri>licrty  charged :  Company's  property,  present  and  future.  No 
trustees". 


CITY   NOTES. 

CALCUTTA  TRAMWAYS  CO.  (LTD.)— An  iiitcriin  dividend  atthc  rate  of 
2.'.  per  cciU,  per  aniiuiii  Ics  been  declared  onthe  ordinary  shares. 

CITY  OF  SANTOS  IMPROVEMENTS  CO.  (LTD.  1— A  half-yearly  di\  idrnd 
at  rate  of  (i  per  i-cnl.  |ii-r  annum  (less  tax)  has  been  declared  oi\  the 
pi-cfcrciici-  sliai-i-s. 

COMPANIES  TO  BE  STRUCK  OFF  THE  REGISTER.  -  The  following 
will  be  struck  .iff  the  icgi.ster  of  Joint  Stock  Companies,  unless  cause 
to  the  contrary  is  shown  before  Dec.  28  :  C'leartone  Antiseptic  Telephoni- 
Drum,  Elect  roly.scrs.  Electromechanical  Co.,  Tyrone  Power  Co.,  Uni- 
versal  Elect  rii-al  Contracts. 

The  following  will  be  struck  off  the  RegisteT  of  Joint  Stock  Companies, 
unless  cause  to  the  contrary  is  shown  before  Dec.  25  : — 

Eastern  Klectric  Co..  Electrical  Engineering  &  Motor  Co.  (("Carlisle), 
Transport  Dcvclo.nient  and  Power   Synd.,  Vanadium,  X.L.  Electric- Co. 

The  following  will  be  struck  off  unless  cause  to  the  contrary  is  shown 
before  .Ian.  2:  .Acton  Rattery  Co.,  Electrical  Sah's  Promotion,  Hydro- 
i-arbon  Kescanh  Co..  London  Battery  and  Mfg.  Co.,, Mies  Elcctrii-al  cud 
Chcniical  Culture,  l'h..(.. Telegrniih  &  Cable  Co.,  United  Cablegram  Co.  of 

I-'j-jLIlcc. 

EASTERN  TELEGRAPH  CO.  (LTD.)  The  companv  aiuiouiu  c  the  pay- 
ment liv  waiianl-^  on  N,,i,  I  „f  interest  for  the  hidf-vcar  ending  Oct.  31 
,,n  thrii  I  inr.rnC  Mi,.r|.jagedeben1ni-c  stock.  The  transfer  l.iioks  of  the 
d-bciitiin-sl,,.  k  wjII  lir.  l,,scdfi-oni  I  hi- 2(itl\  to  the  .'Ust  inst.  inclusiv<-. 

LANCASHIRE  DYNAMO  &  MOTOR  CO.  (LTD.)  ,\  dividend  of  5  per 
cent  li.:,H  hccii  I,  1,  d  ,,n  the   ordmaiy  shares  (lax  free). 

ORIENTAL  TELEPHONE  &  KLECTRIC  CO.  (LTD.)  The  dlivctors  have 
dr.-larcd  tlu-  f..ll.,»n,v  dividen.ls  :  3  per  icni.  on  the  6  per  cent,  ciimu- 
lutivi-  pi-.-fci.-nr,-  .1,,  ,.-■.  f„i-  th.-  .  un-.-nt  v.-i.r  (k-sstax).  an.l  I  p.M-.-.-nt.  ..n 
th.-  ...-.Iinary  shr..     (I.l\  fn-.-). 

RIO  DE  J  A  SEIKO  TRAMWAY,  LIGHT  ft  POWER  CO.  (LTD.)  .V 
,|.ia,-t.-rly  .livi.li-o.l  mI    | ',   per..'nt.  has  b.-.-n  .l.-.lan-.l. 

SAO  PAULO  TRAMWAY,  LIGHT  &  POWER  CO.  (LTD.)  A  .livi.l. ml 
<il  21   p.'r  ..■nt.  ha.  I..  .  II  .l,-,-lar.-.l. 

SHANOHAI  ELECTIMC  CONSTRUCTION  CO.  (LTD  .\ii  iiit.riin  <\\\  id. -ml 
,-(  ll,.-  ,-.-.t.-  ..f  5  |M  I  .  .  1,1    |,,-r  iiiin.iin.  l.-ss  lav.  Iia.s  b.-.-n  li.-.iar.Ml. 

SHAWINIOAM  WATER  &  POWER  CO.  A  .in  i.l.-n.l  .if  l-j  p.-i  ..iil.  lias 
I II  .l.-.<lui-.'il  f..i  III.   .,....i'l(.rcnd.'.l  Srpl.  3l>. 

UNITED  RIVER  PLATE  TELEPHONE  CO.  (LTD.)— Th.-  .lii..lois  h.u.- 
<l,..lnri-.l  an  iiit.-iiii.  .Iiv  ..l.-ii.l  of  3  p.-i  .-.-nl.  |3s.  |«-r  slian)  .in  ( In- ordinary 
shares  ((,L\  fi-.-.-|  I.. I  1 1.     Iiulf  v.-iii  .-M.l.-.i  .limi-  311. 
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>|,l,d>cUi,.-o„i,.aii,i.'  Lux  Ui  ll.LHJU  \Jt. 
Working  Pressure.  Porcelain  and  Mica 
Insulation  throughout.  Gastight  and  Water- 
proof Case.  Strong  Mechanical  Construction 
and  ample  Electrical  Rating.  Non-hygro- 
scopic and  Highly-insulative  dividing  Fillets, 
forming  Oil-chamber.  Tested  to22.000  Volts 
for  30  Minutes  without    Compound  Filling. 


CABLE  BOXES 

As  Cable  Manufacturers  and  Con- 
tractors we  have  always  given  special 
attention  to  the  design  of  these 
Accessories. 

A  chain  is  no  stronger  than  its  weakest 
link,  and  we  have  no  intention  of  seeing 
one  of  our  Cable  Lines  perfectly 
made  and  laid  -fail  at  a  junction  box. 

Please  write  for  Lists  J.B.  1,  2,  3,  4  and  5. 
If  they  do  not  iaclude  what  you  re- 
quire,   we    will    submit    special    designs. 


Johnson  vM,PHiLLiPSh 

Kl  I  (  TKIfAL   KNfWNKERS  &  C  ABI  I     >\W\\  U> 

Chariton.LondonSE  7 


Contractors  for  Complete  Electrical  Transmission  Lines,  Underground   or  Overhead 
Manufacturers  of  Switchgear  and   Transformers. 


IROMCLAD 
SWITCH 

AND 

FUSE 
GEAR 


The 

QUALITY 

products 


PROMPT    DEIIVFRY 
NKKDS 


WAR 


The  MIDLAND  ELECTRIC  WANUFACllJRINO  CO    l..c 


H»mi    Offic*    ana    Work* 
BH'iSCMEJ     I.OM>ON 


!•>.. 


(.1 


I'l.. 


w.ii  ;;» 

llUclilfl*.. 
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Cut  Out  Idle  Time 


by   speeding    up 
the  operation  of 


MACHINE    TOOLS 


IGMTIIC 


AUTOMATIC 
CONTROL 


Increases   the  output  by   making  the  work  easj 

Protection  is  afforded  to  motor,  machme  and 
machmist,  and  sudden  abnormal  conditions, 
which  with  a  less  perfect  system  of  control 
would   be  injurious,  are  rendered  harmless. 

When  this  push-button  box  is  mounted 
on  the  machine  it  affords  complete  con- 
trol, by  the  simplest  method,  with  the 
minimum  of  effort. 

Every  operation  is  performed  by  just 
pressing  buttons  and  speed  can  be 
changed    without  stopping    the    work. 

iGRATiic  Electric  C?t? 

147,  Queen    Victoria    Street,   London. 

Works   ;  BEDFORD. 


BERRYS     PATENT     FOOL-PROOF    SWITCHGEAR. 


LONDON : 


BIRMINGHAM:  MANCHESTER 


"THE    SWITCH    HOUSE."  as.    NEWMAN    ST..  W.  SUFFOLK      WORKS.     OOZELLS      ST.  »8.      KING      STREET. 

NBWCASTUe      10    NEVILLE  ST.      Sailing  Asant—H.  C.  BOOTH.  13. Sc.    QLASQOW  ;    «B.  HOPB  ST.    SalHno  Ao»nt- J.  HALLY  CRAIQ. 
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THE     ROUND    TABLE. 

By  "KVA."  » 

Event  of  the  Week.— Mr.  Herbert  H.'Berry  discloses  the 
])iu<ntage  of  the  f'uhle  Makers"  Association.     ('"Ifs  a  wise 

.I,il(l,-&c.) 

*  *         *         * 

Cause  and  Hesi-lt  ?— The  Borough  Electrical  En^iineer  of 
Kotherhani  recomiiiends  his  committee  to  install  a  •2.5.000  k\v. 
turbo-jjenerator.  The  committee  recommends  that  the  salary 
of  the  Borough  Electrical  Engineer  be  increased  by  £100  per 
annum  ;   0-08  shilling  per  kilowatt  rise  ! 

*  *         «         * 

It  has  been  decided  that  iron  money  shall  be  i.s.sued  in  Den- 
mark.    What  a  chance  for  the  magnetic  pick-pocket  ! 
«         *         *         * 

X  wa.sps"  ne.st  has  been  discovered  in  a  gas  meter  in  Man- 
(liister.  The  majority  of  us  are  .^iatisfied  with  a  meter  with  one 
.Hting,  but  a  meter  with  a  whole  in'stful.     Gee  ! 

*  *         *        * 

Miinche.ster  has  licensed   its   first  gas-driven   taxi-cab.     If 
■  iiiebody  drojis  a  nice  red-hot  cijiar  oaA  from  the  top  of  an 

'i'ctric  tram,  the  result  will  be  due  to^he  fusing  of  electric 

wir<-s.  I  suppose!. 

*  *  :.  * 

'I'wii  further  incidents  of  the  recent  moonlight  raid's  are 
M  or  til  n-cording.  A  well-known  i-lectrical  man  arrived  at  one 
of  ilie  main  termini  while  a  banii;,'e  was  in  progress,  and  could 
yet  no  ta.vi  to  take  him  to  hi.-*  hot'l.  He  set  out  to  walk  witii  a 
heavy  bag,  but  found  it  warm  work.  Being  a  man  of  resource 
lie  hailed  the  only  vehicle  pa.ssing.  which  ha]>pened  to  be  an 
empty  laundry  van,  horse  drawn.  He  was  taken  aboard,  had 
an  interesting  chat  with  the  drivi-r  about  the  war  and  raids  in 
geniTal,  and  drew  u()  at  his  hotel  (quite  a  swell  caravaniserai) 
in  this  uniijiie  e(|iiipage  ! 


THIRTY-SEVEN  YEARS  AGO. 

(I'ldln  TlIK  Kl.Kc   ll'.li  IAN,  Octoler  IC.   |S,S(|.  I 
WHAT   l,S  KI.K(TKI(ITV  ? 

To    TlIK    Kt>ITOR    in-   TlIK    KLECTRIflAN. 

Sill,  .\Ir.  .liilinNtono.  in  your  liwt  ixMiicereditfi  me  witli  a  great 
•  Iriil  iiiiin-  knowledtje  tliiit  1  either  [Mwnod*  or  hope  to  jxi.s.se.sM  for 
miiiiy  yenrH  to  roiiie. 

If  1  kni'W  ill  wliirh  ilin-ilioii  any  currant  of  eleclrieity  llow.s, 
I  xhoiilil  tmvi-  III!  neisl  to  iisk  '  W'hiit  in  ^leetricity  V  "  I  do  not 
eviii  know  whi-ther  the  How   h.n  ii  ihris'ljon  at  nil. 

Whin  our  end  of  the  win-  is  i  i>iiiie<  ted  tO  a  Muree  of  electricity, 
mid  ne((iilivp  eUH'trieily  ftppciirH  iit  itM  other  end.  it  in  n  coniimiii 
convention  to  wiy  thnt  "  N.'Hiitive  eUvtricity  hiiM  Inivelleil  iilonn 
I  lie  Win-  from  the  m)ure(>."  | 

If  Sir.  Mr  l.iliiuilnnr'  lik««  to  ile|M)iiit  bit  £M)  in  your  linnd". 
uiili  II  rciiicMi  t,,  M,ii  to  liiiiid  It  ,,\cr  to  laotfyou  arc  Hiitixlied  with 
my  priKif.  I  «li.dl  Im<  iiintt  Inppy  to  Kiv«  Mill  unci  you  "  ocuhir 
pncof  •  Ihnt  ii  .  iirrrnt  of  ncKcitive  ..|«  iricily  Uowh  fnuii  the  riil.lcerH 
to  thr  i-iirfh.  .ind,  (nrthor.  if  I  Khoiild  U  n  fortiinnte  n»  not  to 
Mtlnfy  you.  Iml  lo  cnuiw-  Mr.  .lotuui  one  to  ywciM)  Iiih  op  iiioii.  then 
if  hn  tnnn  Ui  olIiT  ii  dte.iiid  t.Vl  to  Imck  hit  ne#  vIcwn.  I  nlictll  Imve 
jtreiit  pli'iimirr  in  iilHiMriiitr  him  n  nei-ond  npchniciit  which  will 
c  learly  prove  that  «o  fur  fnrtil  there  UmIJJJ  a  current  of  iiek'ciliM- 
rUtricity  fn.m  llw  riildKTu  to  the  ironind  to  the  riilil.ci  .  cl  I 
wilt  Ko  on  proving  the  twii  vlnw*  ullrrimltly  nn  Imu 
oaim  to  xiiiki-  money  on  either  Ride  of  ijie  <|aciiilioii.     ^ 

,1    !•■    II    ' 


L.P.S.  INSULATING  MATERIALS. 


•.Ik  I  i.,ik  I  ,„..„  I' 

Ot  TON    .C1.I    Hit  K     TM'K.S    , 

1 1  Aim  Kuij) 


I    I  •    ..  .      MrataKi    .i,.l    11.  ..    ' 

.1    KlIIIIONS   at    ••••>    'I 

\\l'     I  Kl  .S.SPA1IN 
THB    L  P.8.    ELCOTRIOAt    COMPANY, 

14.    Hn.l.  h    ri»..      W..lm,n.l.f.    I.„i„l,n.     SW   I 


American  Nitrate  Plants.— Tlic  L.>.  \.  i 
priated  .S20.OfiO.0<Ml  for  the  pnrjM**  of  Jtipi : 
tions  and  fertilisers,  and  it  is  proposed  to  fy 

m  building  a  synthetic  ammonia  plant  in  Vug^iii..  t«  tjuplu,  the 
process  of  the  fiencral  <  hemical  Co.  and  to  have  a-capaci'ty  of 
60,000  lb.  of  ammonia  per  day. 

A  sum  of  .Seoo.OOO  will  be  emplovcd  in  erecting  a  plant  for  the  oxidation 
of  ammonia  to  nitric  acid  1."  th'o  eTt-<>nt  of  24.(niO!K  ^.  ,1,,-  ti,^ 
Govemmcnc  has  also  acc":"    '  •'        "        '     '      ': 

to  allow  the  use  of  the  ].  , 

cyanide  and  ammonia,  whj. 
with  and  developing  the  |.r.-.--  in  ..- 

also  been  appropriated  for  investigating  i  i 

compounds  required  in  the  raaniifactuiv 

Electric  Vehicles  in  New  Zealand.— The  city  electrieal  f 

(  liristcluircli  i.Mr.  .1.  C.  Scott!  reinirt«  th  ct  tl.r-   ..!,.!  t  ..f  V 
battery  vehicle  has  ojieiusl  a  new  er.i 
already  a  number  of  elc<tncallv-prop< 

He  is  of  opinion  that  within  live  yean.  .'  

tow  n  will  have  a  tleet  of  oOO  eleetricaUy-piV|wlini  vrhiefeju. 

Electricity  in  Tin  Mining.— At  the  recent  meeting  of  the  Kw.ili  Tm 

Fields  of  Nigeria  (Ltd.)  the  chairman  referred  to  the  ((urstiun  of 

water  ]K)wer.     The  Kwali  Falls  would  !■<•  the  f-fi^-p"'  ^vd  clvii*st 

scheme  to  obtain  pre,<siin^  fniin.  hut  ii.'  ■  ■■ 

was  making  arrangement^*  for  a  plant 

be  utili.sed  above  the  jilateau.  and  a.**  t : 

base,  the  water,  after  jia.'wing  thnt.  wuuid  l>c  tiK. 

obtain  any  benetit   in  the  way  of  pressur*-.     Tlie\ 

paying    attention    to    an    alternative    wheine— niui.. ....^i^ 

water  from  the  tluree  River,  which  wan  inKide  their  oirn  piw|ier«y, 
and  was  a  fairly  large  stream.  When  vtirvexn  h»d  Ixvn  m«<l«>  th»y 
would  get  estimate."  as  to  it*  toi    '  '  '  '>1. 

.At  the  re<cnt  mctiiip  of  lli.    ■  ■'' 

\V.  A.  Liming  stated  that  their   ..  ' 

power  station.     It  was  over  thr\c  \c..  I 

down,  and  as  elwtrical  material  did  ii.  ■  d 

climate  by  disuse,  they  felt  that  the  i..  ..;  .< 

eonsidoration.     .Vecordingly  they  ngtvotl  to  enter  :  .« 

which  were  now  proceedinp  Mti«f«ct<irilv,     Titpv  w  :'■ 

that  a  great  scanity  of  c  !•  .        .        .         .    i  ,| 

due  to  the  eontimiancc  ■ 
to  a  sale  unless  a  fair  ai 

Electric  Railways  in  Ontario.    Durirg  ilie  iwim  few  >x««r»  ilie 

fruit  section  of  tli<-  Niag.ir.i  I'iMiiiiMila.  from  .*^l   CallipniK*  l«  NuKar* 
along  tho  Ontario  Ijike  front,  ha*  eomo  iiilo  prxmiinem^.  and  li>e 
groat  stride-s  made  by   the  fniit   imliixtry  aro  Unrch    >Utr  to  tlH< 
facilities  olTered  by  the  local  eirctnc  rail«.iy. 

Pnvious  to  mil  the  fruit  fannrro  in  the  dirfcvl  »  c 

the  Xiiisiim  l«.rtl   WTMC.-  cr  -htpm.-nf    l-v   mil  ff-m    -  '    t 

dis|H>»al  of  their  pnidii'f.  .  ......  ,,^ 

u  lonn  WUKOM  haul  ;   >"  I''  "  ' 

to  liny  nr^'iit  extent        \-  • " 

planted    with   npi'l  " 

factory  ciiid  imxcl 

scntlcri-d  i».|>iil.ii. 

l>il!<iiie<w  ni  I' 

a  few  year 

with  niiiall  I" 

Ihclf  e.-tal.li-l...l  V... ■■ 

Water  Power  In  Italy.     ^"  •  ' 


up  . 


SILVER  SOLDER  for  BRASS, 

sp<r,.ii,  .uit.bir  fo,  n^7|<;;;^.',  ;.N^'^'^^'*'^^^'' 

J     HIlNnH-I'    &    .SONS 

sao.  iiLTfi  I  HAHW  wmu.  mMum  mii\.  i 
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SIEMENS 


IRONCUAD 

S^MflTCHCEAR 

FOR    ALU 

PURPOSES 

Control   Pillars 
Distribution   Boards 
Main    Switchboards 


Write  for  particulars  to  — 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITED 
Hiiu  uffice:   I'ALACE  PL.VCE  iL\N.SIONS.   KENSINliTOX  C'l'.,  W  8. 

Telephone:  Westkrs  ti:«9.     Telegrams:  "  Siembralos.  Kess,  Loxuoh.' 
•  L«mB  aad  Supplies  Dtpt.  ■    58  &  59,   UPPER  THAMES  STREET,   E.C.  4. 

Xolephouc:  ClXT  5350  Telegrams:  "Sieuotob,  Ca.vi.,  Losdos." 

HOME  BRANCH  ADDRESSES: 

BiBMlsOHAM— Central  Hn..  New  bt.    j  Maschesteb— 196.  Deansgato. 

BmsroL— 30,  BriJie  Strcl.  Newcastle— 64-tiS,  Collingwood 

CAKr)iKK— W.  St.Mnry  Stpct.  Bhekfikld— -J-J,  niuh  St.      [  BIdgs. 

GLAtfuuw— <;i:,  Wilt'  1  luu  .SUerit.  I  SuUTllAMi'Tos— 4iJ,  Hisli  Street. 

Branches  in   Principal   Towns  Abroad. 


GOOD  LIGHTING  FOR  RETAIL  STORES. 


Give    me    a    Ring ! 

If  you  want  a  belter  lamp,  give-  \\k  a  lint; — 
WillcMlen  1170.  I  am  ill  big  demand.  1  .shall  make 
.satisfied  customers  for  vou. 


POPK 

ELASTA 

lirltlsh   Made 

WIRE   LAMPS. 


ll^'nli-  tu-iliiy  J. 

teims    and  Ji 

booklet. 


N  \         /        / 


Just  as  in  a  factory  or  workshop,  adequate  and  .suitable  illumina- 
tion increases  the  output  and  raises  its  quality,  so  in  a  well  lighted 
store  the  turnover  is  increased  and  the  business  of  buying  and  selling 
made  more  attractive  and  less  arduous,  while  the  overall  cost  of  the 
better  illumination  secured  is  no  greater  and  is  often  materiaUv  less. 

No  better  example  of  scientific  nicdeni  shop-lighting  could  be 
advanced  than  that  afforded  by  the  installation  at  Messrs.  Ham- 
monds, litd.,  of  Hull,  wliose  well-known  department  stores  have 
lately  been  equipped  throughout  with  Mazda  half-watt  type  lamps 
in  conjunction  with  semi-indirect  and  indirect  lighting  fitting.s. 
Hhistrations  are  given  of  two  departments  of  the  stores,  which  are 
representative  of  all  throughout  the  firm's  extensive  premises. 
These  ill.istrations  have  been  reproduced  from  untouched  photo- 


1 

^ 

M^'r7ii»««»»i«»i«ii , 

In^H^^^^Hfe 

m 

'^i 

grahs  taken  by  the  unaided  light  of  the  titlings  mstallcd,  and  altliuugli 
the  lighting  is  unifonn  and  adequate,  the  wattage  absorbed  is  sub- 
stantially less  than  would  have  been  necessary  to  obtain  the  same 
illnmination  on  every  article  by  direct  lighting. 

Ill  Fig.  1  is  shf)wn  a' portion  of  ths  ironmungery  department,  wliiuh  is 
lighted  by  ceiling  type  semi-indirect  "  Lumiua  "  fittings  with  half-watt 
tyjje  Mazda  lamps.  These  fittings  have  been  designed  specially  for  use 
in  business  premises,  and  comprise  a  perforated  spun  copper  canopy 
at  the  top,  the  interior  of  which  is  so  arranged  that  the  boat  from  the 
lamp  below  passes  away  through  the  holes  and  does  not  affect  the  ceiling. 
It  is  provided  witiv  a  vitreous  enamelled  over  reflector  and  a  l.'j  in. 
special  opal  glass  howl  which  conceals  a  200- watt  half-watt  typt^  lamp. 
It  will  be  seen  that  the  intensity  of  the  illumination  is  uniform  throughout 
tlie  department,  and  that  although,  as  is  desirable,  a  certain  amount  of 


k 


...  i(.i.,  //,(/,•  h-~id.  i 


sjmtlnw  cxwls,  tliiir  ale  no  \  liilcnt  conlrastH  between  liglit  and  shiulc 
UH  would  lie  the  cuh.-  with  clirccl  lighting. 

,\  belter  ideii.  pi.'ih„|is,  of  tlic  exci-llence  of  tlii'  lighting  throughout  tlie 
liuililin^  iH  aflunl.a  l.\  llie  hccoikI  illiistnilion,  wliicli  nIiuwm  the  liiiolci.ni 
clc|>urliiiriil.  Tlf  alniMM  Hliirtling  ilfairicss  of  111.'  dctaU  sncit  as  Ihr 
pi.tti-rns  oil  till-  n.ll-  •■!  linoleuin  is  lu.l.  c.mlincd  til  iniliviiliml  objcds. 
I, lit    applies  to  eviT\    it,  in  in  the  ilisplay.     This  clfct  is  pmilnri'd   hy 

.1111  iiidiicct    ■•  l.uiii "    reilinx    lillmns      iiinl     .Mazda    half-walls,    as 

,  iiiplnyiil  III  Ihr  iioiiiM..iigery.  Imnlwair  and  .itlicr  dcparlineuls.  The 
uli..l,.',,flhr  liKhlinr  .  lu'iiie  for  Messrs.  Ilainniiinds  was  planned,  and 
111.-  lilliinjs  mill  lump  ,iippheil,  by  llie  Hrilisli  ■I'honisoii- Hoimloii  Co., 
1,1.1,  Mii/ilii   II. .iH..  77,   Tpper  ThiuiicHstrect,  London,  K.C.  4. 
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TESTS  ON  OUR 

20,000  VOLT  WORKING  PRESSURE 

3-PHASE  STAR  CABLE  JOINT. 

EXTRACT    FROM    THE    CUSTOMER'S   REPORT. 

The  following  Official  Tests  were  carried  out  at  the  BRITISH  INSULATED    &   HELSBY 
CABLES,   LTD.,  Works  on  September  4th,   1917:  — 

BREAKDOWN    TEST. 

(«)   ONE    core    against   the    other   two    cores   (lead    not   earthed) 
100,000  volts   for   15   minutes. 

(6)   ANOTHER   core   against  the   other   two   corfes  (lead   not  earthed)   - 
100, OOO   volts   for    15    minutes. 

(c)   ALL    THREE    cores  to   earth   - 

70, OOO   volts  for    15    minutes. 
The    pressure     was     then    raised     to      100. OOO     volts     and     a     breakdown 
occurred   after  3i   minutes. 


SEE    OUR    ADVERTISEMENT    LAST     WEEK. 


BRITISH  INSULATED  S  HELSBY  CABLES 

LTD., 

Cablcmakcrs   and    Electrical    Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT     and     HELSBY. 

Branch     Off.ce.    in:      LONDON,     MANCHESIER.    GLASGOW      BIRMINGHAM. 
NEWCASTLK,    CARDIFF,   DUBLIN,  LEEDS  A   BELFAST 


UUARANTKKO 


•KOOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT    CO, 

SPENSFR    STHtKT,    WESTMIMSTtH.    S.W 


PEEBLES 

"       ELECTRICAL  MACHINERY 
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The  New  PHENOL-FORMALIN  Products,  Manu- 
factured in  Up-to-date  Plant  under  Scientific 
Control  and  freed  from  moisture  by  special  process. 

For  Moulded  &  Built-up  Insulation 

It  surpasses  any  Natural  Products, 

being  UNAFFECTED  by 

Heat,    Moisture,   Chemical  Fumes   and  Solvents. 

Sole  Selling  Agents  for  the  DAMARD  LACQUER  CO.,  Ltd., 

Messrs.  PINCHIN  JOHNSON  &   CO.,  Ltd., 

MINERVA  HOUSE,  BEVIS  MARKS,  LONDON,  E.C. 


ALIEN  ENEMY  PATENTS  IN  THE  U.S.A. 


LEWIS'S   SCIENTIFIC 
CIRCULATING  LIBRARY. 

ELECTRICAL.  MECHANICAL  &  GENERAL  ENGINEERING 

TEXT  BOOKS  &  TECHNICAL  WORKS. 

new  Works  and  Heu)  taitlons  can  be  had  trom  the  CJbrarp 
Immedlatelp  on  publication.       Telephone:  museum  io7«. 

BOBBCRIPTIOM,   Town   or  Country,  from    ONE   GUINEA. 
BEADINO  ROOM  open  Dally  to  SUBSCRIBERS. 

H.  K.  LEWIS  &  Co.  Ltd., 

136,  GOWER   STREET,  and  24,  GOWER  PLACE, 
LONDON.   W.C.  1. 


THE 

NEW     SWITCHGEAR 
CONSTRUCTION  Co.,  Ld 

SUTTON,   SURREY,   ENGLAND 


SWITCHGEAR 


HIGH 

&    LOW 
TENSION 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUnm       AL,  MANGANESE  BRONZE 

Brass  &  Copper 

Tubes  and  Sheets. 

BRASS  CONDENSER 
TUBES  FOR  STANDARD 
SHIPS,  &c. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BIRMIINGMAMI. 


The  Americau  Trading  with  the  Enemy  Act  contains  a  number  of 
clauses  relating  to  patents  anrt  for  the  purpose  cf  comparison  with 
our  own  legislation  on  the  subject,  we  reproduce  the  most  important 
of  them. 

(a)  An  enemy  or  ally  of  enemy  may  file  and  prosecute  in  the  I'liitcd 
States  an  application  for  letters  patent,  or  for  registration  of  trademark, 
print,  label  or  copyright,  and  may  pay  any  fees  therefor  in  accordance 
with  and  as  recpiircd  by  the  provisions  of  existing  law.  Any  such  eneniv 
or  ally  of  enemy  who  is  unable  during  war  or  within  six  months  there- 
after, on  accormt  of  conthtions  arising  out  of  war,  to  file  any  such  applica- 
tion, or  to  pay  any  official  fee,  or  to  take  any  action  required  by  law 
w'itliin  the  prcsrrilicd  ix-riod,  may  be  granted  an  extension  of  nine 
months  bc^'ond  tin-  ixjiiration  of  said  period,  provided  the  nation  of 
which  the  said  a])|)liraiit  is  a  citizen,  subject  or  corporation  shall  extend 
substantially  similar  privileges  to  citizens  and  corporations  of  the  United 
States.  _  .         _ 

(5)  Any  citizen  of  the  United 'States,  or' any  corporation  organised 
within  the  United  States,  may  pay  to  an  enemy  or  aHy  of  enemy  any 
tax,  annuity  or  fee  which  may  be  required  by  the  laws  of  such  enemy  or 
ally  of  enemy  nation  in  relation  to  patents  and  trade-marks,  prints, 
labels  and  cop.\Tights  :  and  any  such  citizen  or  corporation  may  file  and 
prosecute  an  application  for  letters  patent  or  for  registration  of  trade- 
mark, print,  label  or  copyright  in  the  country  of  an  enemy  or  of  an  all}' 
of  enemy  after  first  sidnnitting  such  apphcation  to  the  Secretary  of  Com- 
merce and  receiving  licence  so  to  file  and  prosecute. 

(c)  Any  citizen  of  the  United  States,  or  any  corporation  organised 
within  the  United  States,  who  desires  to  manufacture  or  cause  to  be 
manufactured  a  machine,  manufacture,  composition  of  matter,  or  design, 
or  to  carry  on  or  cause  to  be  carried  on  a  process  luider  any  patent  or 
copyrighted  matter  omied  or  controlled  by  an  enemy  or  ally  of  enemy  at 
any  time  during  the  existence  of  a  state  of  war,  may  apply  to  the  Federal 
Trade  Commission  for  a  hcence  ;  and- said  commission  is  hereby  author- 
ised to  grant  such  a  licence,  pon-exclusive  or  exclusive  as  it  shall  deem 
best,  provided  it  shall  bo  of  the  opinion  that  such  grant  is  for  the  public 
welfare,  and  that  the  appUcant  is  able  and  intends  in  good  faith  to  manu- 
facture or  cause  to  lie  manufactured  the  machine,  manufacture,  composi- 
tion of  matter,  or  dcsinn,  to  carry  on  or  cause  to  be  carried  on  the  process 
or  to  use  the  c  i>|iyrii,'litcd  matter.  The  Federal  Trade  Commission  may 
prescribe  the  coniiitions  of  this  Ucence  and  the  rules  and  regulations  under 
which  it  may  be  grautrd  and  the  fee  which  shall  be  charged  therefor,  not 
exceecLng  SlWi.  and  nut.  exceeding  1  per  centum  of  the  fund  deposited  as 
hereinafter  |)rovided. 

(d)  The  licensee  sliall  file  with  the  Federal  Trade  Commission  a  full 
statement  of  the  extent  of  the  use  and  enjoyment  of  the  licence,  in  such 
form  and  at  such  stated  periods  (as  least  annually)  as  the  commission 
may  prescribe  ;  and  the  heencee  shall  pay  at  such  times  as  may  be  re- 
quired to  the  alien  property  custodian  (or  to  such  other  officer  as  the 
President  shall  direct)  not  to  exceed  5  per  centum  of  the  gross  sums  re- 
ceived by  the  Uccneec  from  the  sale  of  said  inventions  or  use  of  the  copy- 
righted matter,  or,  if  such  commission  shall  so  order,  5  per  centum  of  the 
value  (if  tlie  use  nf  Ml.  li  inventions  or  copyrighted  matter  to  the  licencee 
:vs  esliilili^lie.l  l.\  til.  I  V.i.ral  Trade  Commission  ;  and  sums  "so  paid  shall 
1m-  de|i,.Mt.-d  l.\  -aid  all. 11  property  custodian  (or  by  such  other  officer  as 
t  Ik  I'm  -i. I.  Ill  sluill  diiert)  forthwith  in  the  Treasury  of  the  United  States 
a  ^  a  I  111  1  fund  fur  the  said  hconceo  and  for  the  owner  of  the  said  patent  or 
r<.|.\  I  ii^lil  registration. 

(()  llnless  surn.ndereil  or  terminated  as  provided  in  this  act,  any 
licence  granted  hereundn-  shall  continue  durmg  the  term  fixed  in  the 
licence,  or,  in  the  aliseii.e  of  any  such  limitation,  during  the  terra  of  the 
])atent  or  copyright  registration  under  which  it  is  granted.  Ui)on  viola- 
tion by  the  licencee  of  any  of  the  provisions  of  this  act  or  of  the  con- 
ditions of  the  licence,  tlie  Federal  Trade  Commission  may,  after  due 
notii  e  and  hearing,  eiiiic  il  any  licence  granted  by  it. 

(/)  The  owner  of  am  patent  or  copyright  under  which  a  licence  is 
granted  hereunder  mav,  iiftcr  the  end  of' the  war  and  until  the  expiration 
of  the  year  thcriafler,  lilc  a  bill  in  equity  against  the  lieencce  in  the 
District  Court  of  the  liiitcd  States  for  tiio  district  in  which  the  said 
licencee  re8id<'»,  or,  if  ii  i  ..rporation,  in  which  it  has  its  prinei|)al  place  of 
linsincKs  (to  which  suit  the  Treasurer  of  the  United  States  shall  lie  made  a 
piirly).  for  ri'covery  from  the  said  licencee  for  all  use  and  enjoyment  of 
I  lie  said  patenti'd  inveiilion  or  copyrighted  matter  ;  proviih'd.  however. 
I  hut  whenever  suit  is  bnnight  as  above  notice  shall  be  liUnl  with  the  alii'n 
propi'rty  custodian  (or  with  such  other  officer  a.s  the  I'lisiilcnt  shall 
direct)  within  :«•  days  idler  date  of  entry  of  suit  ;  provided  further,  that 
till,  licencee  may  miike  uny  and  all  defences  which  woidd  be  available 
were  no  liienoc  granted.  'I'ho  court  on  due  proceedings  had  may  adjudge 
and  decn'c  to  the  sniil  owiut  payment  of  a  reasonable  royalty. 

(f7)  .\ny  enemy  or  idU  of  encnjy  may  institute  and  pnweeute  Ruits  in 
(•(piilv  against  ariv  pn  im  other  than  a  licencee  under  this  act  to  enjoin 
infringiMuent  of  lill.  i  ,  patent  and  copyrights  in  the  United  States  owned 
or  controlled  by  hiiiiI  em  my  or  ally  of  enemy,  in  the  sapte  manner  and  to 
the  extent  that  he  woul.l  be  etltitlod  so  to  do'  if  the  United  Stall's  were  not 
at  war. 

(A)  Kxcipt  as  providi  .1  in  this  Rcelion.  nothing  in  this  ait  sliall  lie  con- 
Mtriicd  to  niitlioriw  lb..  pioHCCution  or  mainteiianee  of  any  suit  or  ivctiOu 

at  law  or  in  equity  by  , nemy  or  ally  of  enemy  in  any  court  within  the 

United  Slates  prior  1..  I  lie  end  of  llio  war  :  provided,  however,  that  an 
enemy  orally  of  enemy  nuiy  defend  by  counsel  any  suit  in  eqiiily  or  action 
at  luw  wliicli  niuy  be  brmiglit  against  him. 
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FERRY  FERROZOID 


CONSTANTAN  CHRONIC 
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British-Made  Resistance  Materials 


TO;- 


XX 

XX     MAKERS  I 


p      HENRY  WIGGIN  &  CO,  Ltd,   I      LIONEL  ROBINSON,  |j 

«      George  Street,  Birmingham.       i      3,  Staple  Inn,  London,  W.C.      jj 

Jt  JFI   CPHONl  :  9400  CtNTRAL  \  TCIflPHOIilllJSHOitOII  JJ 

iJ  ''-'-'- OHAMS  ■    -WKUilN  BIRMlHeHAU."  i  '  '-'-'-(,«4tlS     •■/<<i<rOt>*     a/*5»  •« 
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A  Project  of  National  Importance. 

THE   MATERIALS   HANDLING  NUMBER 
of  "THE  ELECTRICIAN" 

will  In;  puWislic-.l  i.:.  DKCKMBK K  14,  1917,  .ukI  wil!  cuiii.uu  ilic  i..;.-«:!i-  >i«.i.ii  Atncirv 

rONVEVOKS    AND  ELEVAIoKS.      By  W.  II.  ,\il.«rton.  M.Sc  .  M.I.M«K  L 

Tilt.  F.I.I'.CIKU  ALLY  DRIM.N   c:RANE.      Uv  II.  II.  Brou.hion.  M  I  tL 

l.(  ONOMIc;  TKANSPORT  AND  ITS  INFLIF.NCK  ON  TIIF.  PKIl  L  OF  KVLKYTIIIMG.      B» 

A    \V    r.„ni,. 
III!     IIANDI  I.Nf.   OF  ORF.   AND   C:OAI        Uv  (..    II    lUucKinton.  C:K.»I  EncioMT.  lb*   No.tK 

Wr.lr.n  Fu.l  Co.,  U.S.A. 
nil     IliriHIc  VEHICLE   IN  THE  WOKKS  AND  ON   THE  ROAD.     D»  R.  J  M 
(ll\l«.IN(;   MACHINES.      H,K.  G.  Sm.il. 
nil    MJI'II'MIM   OF  RAILWAY  GOODS  STATIONS  WIIU  ELEcrKICAl    M  V' 

LOR   1)1   \l  INC  WITH  (.F.NERAL  MERCHANDISE.    Uv  Ro«wl.Sm»i»^ 

((Wfiii  W  r.itrn  Railwuv.) 
nil     CARGO   IIANDUNCi   IK.XNF,      By  C.  M.  TopJi*. 
KOIT.WAYS      11,  )  W.  Whiif 
n.l.l'HERS   AM)   TRANSrOHTERS,     Uy  C.  K.  Zimm.r.  A.M  In.H  I 

Coiiic*  of  ihii  Nuniiicr  »h.iu!d  be  ordered  hcfnrr  iMtMimiion  -One  Shillins 
will  Ik-  8,'8.      There  will  W  »n  oiccpluin.il  •!.  ti 
Ad\criii«cmeiit   upai  c   it   luring  rapldl)  t.ik.  n 
this  unii|ue  liiuc. 

iMK  i:i  icriMcLw      ..111.  i>     \  luii  \KHii;  vrr.t  I  r.  k-m-^    -■    • 
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Co-efficients  of  Friction. 


Hard  Oak  on  Oak  .19  to  .48.  Metal  to  Metal  .14  to  .30 

Leather  on  Metal  .15  to  .46.  Hemp  od  Oak  .33  to  .53 

FERODO  FIBRE  .4  to  8. 

FERODO  BONDED  ASBESTOS     .3 


Ferodo  Fabric  and  Ferodo 
Bonded  Asbestos  not  only  pos- 
sess a  higher  co-efficient  of 
friction  than  hard  oak,  leather, 
cast  iron,  hemp,  or  any  other 
practical  friction  surface,  but 
they  are  infinitely  more  dur- 
able. They  save  power  by 
giving  maximum  ac:eleration 
and  deceleration,  and  absorbing 
more  pounds  of  energy  per 
square  inch  than  any  other 
friction  surface. 


FERODO  FRICTION  SUR- 
FACES—give  equally  good 
re3ults  when  brand  new  and 
when  worn  to  the  thickness  of 
a  sheet  of  paper. 
— cannot  spark — cannot  char — 
cannot  throw  off  metal  dust — 
cannot  seize. 

— are  always  reliable.  Each 
weaving  is  thoroughly  tested 
by  experts  before  .eaving  our 
works. 


Write  for  Lfsls  to— 

The   Herbert  Frood  Co.  Ltd. 

[Works:   Chapcl-cn-le-Frith. 

Contractors  to  the  War  Office  and  Admiral'y,  London 

General  Omnious  Company,  and  Underground  Electric 

Railways  of  London  ana  Paris. 

Depots  at    London.    Birmingham,   Belfast,   Bristol,  Cardiff, 

Edinburgh,  Glasgow,  Liverp:;ol,  Manchester,  and  Newc^sUe. 
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PATENTS  AND  TRADE  MARKS  IN  JAPAN. 

A  bill  dealing  with  the  law  relating  to  industrial  propcrtv  in  war 
time  wa.s  recently  introduced  into  the  Japanese  Imperial  Diet  hv 
the  Mini-^ter  of  Agriculture  and  Commerce  and  was  iiassed  without 
amendment. 

The  new  law  provides  that  in  respect  to  applications  or  demands  of 
enemy  subjects  relating  to  industrial  property^  patents  or  registrations 
shall  be  suspended  during  the  war.  Should  an  invention. "desitrn  or 
model  under  an  application  or  demand  be  one  which  durinw  the  war 
lias  been  publicly  known  or  publicly  used  in  the  Empire,  or  one  which 
during  the  war  has  Ijeen  described  in  a  publication  circulating  in  the 
Empire  in  sucli  a  manner  as  to  enable  it  to  be  easily  put  into  practice  no 
patent  is  to  be  granted  nor  registration  made.  The  law  also  })rov'i4e8 
that  during  the  war  no  enemy  subject  may  make  a  demand  for  trial  or 
appeal  trial  in  respect  of  industrial  property,  or  bring  any  action  against 
a  judgment  in  appeal  trial.  Provision  is  made  in  the  law  for  cancellation 
during  the  war  of  patents  or  registrations  of  trade  marks  belonging  to 
enemy  subjects,  and  it  is  also  provided  that  such  cancelled  patented  inven- 
tions may  be  exclusively  used  by  persons  obtaining  permission  to  do  so. 

THE  COPPER  SITUATION  IN  AMERICA. 

Tn  a  recent  issue  of  the  "  Wall  Street  Journal ""  there  is  a  review  of 
the  situation  created  by  the  shortage  of  copper,  and  it  is  stated  ttjat 
about  ().5  ]ier  cent,  of  the  nation's  supply  of  copper,  exclusive  of  that 
used  for  military  purposes,  is  absorbed  by  public  service  industries. 

Our  contemporary  saya  :  "  While  wire  is  the  form  most  required, 
telegraph,  telephone  and  electric  light  companies,  though  without  appre- 
ciable reserves,  are  able  to  defer  their  necessities.  New  consumption  is 
usually  for  extcn.sions  and  the  wiring  of  new  districts,  but  the.se  can  wait. 
The  shortage  will  be  felt  most  in  the  use  of  overhead  trolly  wire,  not  only 
for  municipal  and  sulnnban  service,  but  for  inter-urban  systems. 

"  Factories  are  ruiming  at  full  capacity,  b<it  their  product  is  for  war- 
fare. Not  only  arc  there  30  or  more  new  fourth-class  cities,  termed 
encampments,  to  he  fully  equipped  with  electric  light  and  telephone,  but 
the  field  telephone  ami  telegraph  wire  requirements  for  the  armies  in 
America  and  France  are  enormous.  The  needs  of  the  Navy  include,  not 
only  light  and  tclc]ilione  wire,  but  immense  quantities  of  copper  wire  are 
prepared  for  purposes  unfamiliar  to  the  layman,  as,  for  instance,  the 
exploding  of  minis.  Much  of  the  wire  used  by  the  Government  is  cable 
of  extra  flexibility,  and  the  manufacture  of  its  strands,  involving  drawing 
the  finest  gauircs.  materially  lessens  the  tonnage  capacity  of  the  factories. 

"  That  the  foreign  demand  on  American  industry  has  been  less  for 
months  tlian  previously  is  due  to  the  necessities  of  the  United  States 
incident  to  her  entrance  into  the  war.  Orders  for  brass  and  for  copper  in 
sheet  and  wire  fnrni.  in  huge  amounts,  to  be  used  by  the  AUies,  are  now 
seeking  placement  fur  the  earliest  dehvery  possible,  and  the  inference  is 
unavoidalilc  that  the  copper  factories  of  the  nation  will  continue  to  be 
largely  employed,  if  not  monopolised,  for  the  production  of  war  necessi- 
ties until  peace  is  declared. 

■■  When  the  Kipper  industry  reverts  to  normal  channels,  the  ease  with 
which  domestic  CDiisumption  may  obtain  its  full  requirement  will  still  be 
uncertain.  A  leading  representative  of  the  trade  declares  that  until  the 
elimination  of  Eur(i])ean  copper  products  from  all  but  the  field  of  war, 
American  industrv  utterly  failed  to  realise  the  magnitude  of  the  com- 
mercial world.  NaKged  and  fairly  goaded  into  adaptation  to  the  South 
American  trade,  Kunipc  was  neglected  and  Asia  practically  \inkno»n. 
The  American  copper  trade  has  now  acquired  a  s\ibstantial  foothold  in 
I  he  Antipodes.  China.  Java,  and  Rus.«ia  have  bcconu>  lields  of  American 
rommereialaetivitv,  important  and  potentially  unlimited.  It  is  not  to  bo 
assumed  tluil,  with  the  advent  of  peace,  onr  producers  and  nuinufrtc- 
Inrerswill  neiileel  l.i  Tniiintnin  their  rcicnt  eximnsiun." 
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Fixation  of  Nitrogen  in  the  U.S.A. 

A^  III  .iilii  T  ciiuMtiii's.  the  pKP'liiit  ion  of  nitric  acid  and  uthci- 
fiTiii.s  of  comhincd  iiitriij^ni  I>im  aim-  important  in  the  United 
States  as  noon  as  thorc  was  u  jiiosin'ct  ol  war,  and  in  charae- 
tcrirtic  fashion  the  sitiiiitiim  wus  liandled  with  \  ii^our  by  our 
.\iii)>ricuii  cousins.  So  hiriif  a  siiiii  as  1!I,000.(UM)  was  voted 
liy  r((ngrr.s.s  to  render  the  pcisitiipii  satisfactory — even  before  a 
prci^jianitiie  was  defined — wfiich  siiiii  will  astonish  slow-inoviiii; 
Knions  by  its  magnitude.  IN  pons  have  now  l)eeti  ]iiiblishod 
which  will  be  found  in  abstnut  <in  another  page,  including  one 
of  cdnsiderabie  length  by  .Mr  <  I.  I'aRaonh,  chief  chrini.st  of 
the  bureau  of  Mines.  Asa  result  of  a  visit  to  various  Kuro])ean 
<iiuntri(»s.  Mr.  I'ajwonk  reaclicl  a  number  of  cimclusions. 
TliUH.  he  is  of  the  opinion  llial.  tl 
for  the  pr.idartion  of  nilrie  ,n  i,| 
olttained  ut  VI  per  horse- |lo^^•'l  \. 
tlie  arc  pro.  ivss  is  the  only  on.-  w  I 
All  othcT  pioce.HjM'sare  siinply  m.  • 
whicli  iiiiisl  then  be  oxidise.!  ' 
cyanuniidc  pniceiut  ryaiiatiiiil< 
•nd  frniii  the  cyaniiinide  iiintii.  i 
fore,  II  roiindalioitl  process  ;  Inr 
'|uires  a  very  larRe  anuiuiit  «.f  p 
needs  iiiiicji  Ionm  power  and  Is,  tli' 

the  rheapilisM  of  the  power.  Mo|..|>ver,  it  gives  a  prodiK  t 
which  is  useful  in  peace  limes.  xU,>i\gU  by  no  means  an  ideal 
inatnri.-ij  to  iiiiinufaeMire  Apart  fi.mi  the  cyanamide  procens 
other  iiii-thiiilN  are  alimmt  puri-ly  rliemidil.  Of  these,  lli<re  is 
the  llabir  proresn  whii  li  his  mmb  tich  enormous  prngiens  in 
tSernmliy  sinie  the  oulbreiikof  \s,. 
iiblaini'd  siinplv  l>v  the  cornbinntio 
There  is  aUii  the  pnMibllity  nl 
Minnionia,  sm  h  us  that  fmni  n... 


ire  process  is  the  cheapest 
!ovide(i  that  jiower  can  be 
irlcM.  Asis  well  known, 
li  gives  nitric  acid  directly. 
'Is  for  producing  annnonia. 
'  itrir  arid.  Thus,  in  the 
'  'I  pnsluced  via  carbide, 
1^  obtained.  It  is,  there- 
'ii-rras  the  arc  )imci'.ss  n*- 
•r  the  cyanatiiide  process 
fore,  leM  (lepenilent  upon 


iinl  by  which  aiiir 

••(  iiiiriigen  nnil  hydmncn 

itig  Available  byproilm  I 


towards  the  cyanamide  process  as  being  more  practicable  in 
times  of  peace  and  less  dependent  upon  power  ;  but  he  (inallv 
recommends  the  oxidation  of  bv-product  ammonia    and    if 
necessary,  tlie  synthetic  ])roduction  of  ammonia  bv  a  mo<li- 
fication  of  the  Haber  process,  or  possiblv  bv  a  cvanide  pp^es.- 
It  is  on  these  hues  that  the  United  States  Government  i- 
proceeding.     In    considering    these    reports   it   must   be    r. - 
membered  that  the  conditions  created  by  war  are  entirt-ly 
artificial,  and  what  may  be  ijocessar>-  for  war  purpo.s4-s  would 
be  impracticable  or  commercially  unsound  for  conditions  of 
peace.     Much  depends  al.so  upon  the  prmluct  that  is  n-qum-,!. 
Nitnc  acid  is  not  the  only  material  necessary  for  v  :••    -• 
other  forms  of  combined  nitrogen,  such  as  animoniuii. 
are  equally  valuable.     It  must  also  be  rememben-d  •:  . 
conditions  are  not  the  same  in  all  countries.     The  conditions 
in   this   country   differ  very   materially   from    thos.-   in   the 
United  States.     It  does  not  follow,  therefore,  that  in  this 
country  we  can  depend  merely  on  by-product  ammonia  for 
the  production  of  nitric  acid,  and  etjually  it  may  well  be  that 
a  cyanamide  scheme  is  desirable  here,  and  cN-en  an  art-  srhem.'. 
in  order  that  our  national  needs  should  be  sufliiien-' 
The  arc  process  is  inefficient  in  the  e.xtreiii..  but  t' 
fact  means  that  onl}  a  small  improvement  in  ab.s<ilut<' »;;., .. ,.,  ■ 
might  cause  a  material  change  in  the  commercial  ]>ossibilitios. 

The  New  Labour  Party. 

Ol-K  readers  will  havc^  tiotired  that  the  National  KxiHTltive 
of  the  Labour  Party  has  propo.sed  a  rt^-organisatinn,  - 
place  the  I'arty  upon  a  very  much  wider  bn.sis.     V 
purely  jiolitical  aspects  of  the  matter  w.  • 

but  there  is  one  change  to  which  we  Wou 
The  Party  is  in  future  to  he  tlnown  ,...,! 
hand  or  by  brain."     Hithert' 
tioii  that  manual  labour  was  t' 
tion,  and  that  tho.se  who  laboured  wuh  • 
paratively  little.    .Vny  sue'- :i>«in"^'>ti"n  is 
and  We  have  always  felt 
sidered  thnuigh  it  simp! 
to  find  that  the  wi  ' 
Work  is  just  as  inr 


iiient  in'  the  tinuneiul  r 
eoitntry. 

Industrial  Counrih 

Now  that   the   \\ 
lined  in  th<'  Whill' 


Tlip  Kcrommendations  ..  u,   i 

ll«iK.n.\.  It  limy  be  stAl.'il   ili.ii    .Mr.   Farkons   is  not  in  «d.i(i 

favour  «>'  the  arc  pffiTPM,  bernuse  li'  dors  not  think  lUnt  power  have  i 

eiiii  lie  ohiained  suflicienlly  cheiipl>        He  is  more  favourable  employe 


lm»  e  I. 


no 
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Capital.  There  is  need  for  education  of  both  Capital  and 
Labour  so  that  the  employers  may  sympathetically  understand 
the  claims  of  Labour  and  that  employees  may  understand  the 
difficulties  of  the  employer.  Let  both  parties  get  together. 
There  must  emphatically  be  education  on  both  sides  before 
any  solid  progress  can  be  made,  and  this  education  must 
precede  the  formation  of  Industrial  Councils  if  these  are  to 
prove  in  any  way  effective.  We  therefore  suggest  that  it  is 
time  for  both  trade  associations  and  trade  unions  to  get  to 
work  with  a  view  to  the  interchange  of  opinions.  In  this 
connection  we  feel  that  the  Industrial  League  may  do  most- 
valuable  work  in  bringing  both  sides  together,  not  so  much 
formally  as  informally  and  individually.  The  lessyformal  such 
meetings  are  made  the  better  under  present  conditions,  for 
frankness,  which  is  most  desirable,  will  then  be  a  greater 
feature  of  the  proceedings. 

The  Lighting  of  Cinema  Theatres. 

A  Report  recently  issued  by  the  Cinema  Commission  of 
Enquir}'  refers,  among  other  raafters,  to  the  lighting  of  cinema 
theatres.  In  a  special  section  devoted  to  '"  Lighting  and  Eye- 
strain "  the  evidence  given  before  the  Commission  by  Mr!  L. 
(ta.ster  and  Mr.  N.  Bishop  Harm.^x  is  discussed  in  some 
detail,  and  a  few  succinct  recommendations  on  this  point  are 
made.  It  is  sviggestecl,  for  example,  that  there  should  be 
adequate  lighting  of  the  theatre  while  the  film  is  being  shown. 
There  appears  to  be  general  agreement  that  a  low  order  of 
general  diffused  illumination  in  the  auditorium  would,  if 
judiciously  aj)i)lied,  not  interfere  with  the  exhibition  of  pictures. 
It  would,  on  the  other  hand,  be  useful  in  removing  the  tendency 
to  glare  due  to  the  e.xtreme  contrast  between  the  brightly 
illuminated  screen  and  the  adjacent  obscurity.  It  is  further 
suggested  that  the  best  relative  illumination  of  the  screen  and 
hall  should  be  determined  by  a  small  Committee,  consisting  of 
a  few  members  of  the  Commission  and  of  the  Illuminating 
Engineering  Society.  Other  suggestions  are  that  the  duration 
of  tlie  display  of  films  should  be  limited,  intervals  of  music 
being  provide<l  for  the  recuperation  of  the  eye,  and  that  the 
fmnt  seats  should  be  removed  at  least  20  ft.  from  the  screen. 
When  one  considers  the  peculiar  conditions  to  which  the  eye 
is  subjected  in  a  cinema  disjiiay,  and  the  fact  that  it  is  a  forjn 
of  entertainment  very  frecjuently  patronised  1  y  children,  the 
need  for  supervision  of  tiie  lighting  conditions  is  evident.  It 
in  mentioned  in  the  Keport  that  the  attendances  in  this  country 
per  annum  exceed  1,000,000,000.  This  affords  confirmatory 
evidence  that  many  children  in  cities  visit  the  cinematograph 
theatres  Hevcral  times  a  week.  The  effect  of  such  displays  on 
their  mind,  physique  and  eyesight,  therefore,  deserves  serious 
consideration. 


The  Lag  in   Wireless  Time  Signals.-  Sumh'  rxijciiments 

W.-re    lec.-iltly    conilurti-d    \,y    Mr.    F.    J).    Oijr,    of    l|ic    I'nited 

StatcB  Naval  Obsei-vatory,  on  the  lag  in  wireless  time  signals 
between  Arlington  and  (jreat  Jyukes  station.  The  lag  was 
fountl  to  be  aJ>pro.xitnate|y  O-OHf)  ,ser.  .with  u  inoliahh'  error 
of  ()(H>2  H.T. 

Institution  of  Engineers  and  Shipbuilders  in  Scotland. 

Th''  openint;  OMiiin;;  of  this  se.M.sioM  of  the  aliovc  I  nsl  il  ijl  ion 
WHH  held  111  tlie  Itoviil  Te(lini<al  College,  (ilasgoW,  on  OcIhIkt 
23nl,  when  .Mr.  \V.  H.  Jtiddh'sWorth,  M.Se,  deliver(«l  hi.s 
preHJdentiul  nddresH.  An  attractive  Hcrie.s  of  Papers  has  bei'ti 
arranged,  incbiditi^'  one  on  '"  Klerlriial  I'ropulHioM  of  SliipH,"' 
bv  Mr.  W.  |{    IJiMJ 

Uses  ol  Uranium  SteeL-  According  to  the  Iron  Age,' 
the  production  of  ferro  uranium  olitaincd  as  a  liy-produi  t 
in  the  extraction  of  radiitrn  is  to  lie  Htudie<l  experimentally  bv 
the  Bureau  of  .Mine.n  in  the  United  Htates.  l''erro-uruniuni, 
it  Ih  Btatcd,  i»  largely  used  for  making  uranium  steel,  which  lias 


been  employed  in  Germany  for  the  fining  of  big  guns.  The 
work  will  involve  the  use  of  electric  furnaces,  and  tests  of  a 
series  of  samples  of  these  special  steels  will  be  conducted  by 
the  Bureau  of  Ordnance. 

Electric  Wirmg  in  American  Military  Camps.— Some  idea 
of  the  elaborate  measures  that  are  being  taken  for  the  equip- 
ment of  some  of  the  military  camj)s  now  being  established  in 
the  United  States  may  be  gathered  from  the  particulars 
published  in  the  "  Electrical  Review  "  (U.S.A.)  relative  to  the 
Camp  Travis  Army  Cantonment  (Texas).  It  is  stated  that  about 
275  miles  of  copper  wire  will  be  required,  largely  for  overhead 
outside  equipment.  For  interior  purposes  about  22,000 
electric  lamps,  11,000  porcelain  receptacles,  11,000  rosettes 
and  upwards  of  a  mUIion  feet  of  wire  have  been  specified, 
power  being  furnislied  by  the  San  .\ntonio  Gas  and  Electric  Co. 

Interconnection  in  Lancashire  and  Cheshire. — A  meeting 
of  Group  ■■  C,"  of  the  Lancashire  and  Cheshire  Electric  Under- 
takings, was  held  at  Stalybridge  on  the  11th  inst.,  at  which 
representatives  from  the  Boroughs  of  Ashton-under-Lyne, 
Oldham  and  Stockport,  the  Stalybridge,  Hyde,  Mossley  and 
Dukinfield  Tramways  and  Electricity  Board  and  the  Glossop 
Electric  .Lighting  Co.  were  present.  The  second  report  of  the 
Committee  of  Engineers  was  fully  considered,  and  it  was 
unanimously  resolved  : — 

1.  That  this  conference  of  the  representatives  of  the  undertakings- 
in  group  "  ('  "  is  generally  in  agreement  with"  the  proposal-s  for  the 
"  linking  up  "  of  the  electricity  undertakings  in  the  Lancashire  and 
Cheshire  area.  ' 

2.  That  this  conference  of  the  representatives  of  the  undertakings 
in  group  "'  C  "  disagree  with  the  portion  of  the  second  report  as  to  the 
conferment  of  additional  powers  upon  a  proposed  Joint  Board  in  regard 
to  the  establishment  and  control  of  all  future  and  existing  powers 
stations  and  lui;h-])rcssure  transmission  lines. 

Transcontinental  Railways. — The  completion  of  the  great 
railway  coniiecting  the  east  and  west  of  Australia  is  an  im- 
portant connecting  link  which  should  have  important  influence 
on  the  future  of  this  country.  It  forms  one  of  a  number  of 
great  railway  projects  which  have  impressed  the  public  imagina- 
tion during  recent  years,  other  instances  being  the  Cape  tcv 
Cairo  scheme  and  the  now  famous  Berlin  to  Bagdad  route. 
It  is  stated  that  America  has  in  view  an  equally  ambitious 
project — namely,  a  great  Pan-American  railway  to  connect 
Canada  with  the  Straits  of  Magellan.  The  matter  was  dis- 
cussed at  a  conference  nearly  30  years  ago.  Appreciable 
progress  has  been  made  since  that  date,  about  10,000  miles  of 
track  having  alieady  been  linked  up.  The  gaps  remaining  to 
be  bridged  are  situated  chiefly  in  Central  America.  It  is 
hoped  that  before  numy  years  have  |)ast  passengers  will  be 
able  to  travel  l»y  train  the  whole  distance  from  British  Colum- 
bia to  Cape  llniii.  a  distance  of  about  Ki.OOO  miles. 

Flow  o£  Water  Through  Submerged  Pipes.— -Vn  investiga- 
tion has  just  been  completed  by  tlie  I'Ingineering  Experiment 
Station,  I'niversily  of  Illinois  (U.S.A.),  on  the  effects  of  mouth- 
pieces on  the  How  of  water  through  a  submerged  short  pipe, 
a  matter  of  emisiderable  interest  in  relation  to  hydraulic  pro- 
blems. 1 1  is  suggested  that  by  giving  attention  to  the  shape 
and  angle  of  cnmiections  and  intakes,  t.lie  llow  through  suction 
anil  dischaige  pipes  of  low  head  jiumps,  and  through  large 
valves  iuid  sliiieeways  of  dams,  culverts,  &c.,  may  be  con- 
siderably iiH  leased.  Lo.sses  of  head  due  to  contraction  or 
expansion  of  a  .stream  may  have  a  considerable  influence  on 
suhsecpien;  losses,  beciuisi^  of  the  turhulcnt  motion  started  by 
such  contraelioii  or  expansion.  JCxpiMiments  were  conducted 
on  a  cHst-iron  pipe  22\  in.  long  and  (i  in.  in  diameter,  bored  to 
a  smooth  surface  agd  fitted  with  cast-iron  conical  mouthpieces 
of  <lifferent  leiii^i.hs  and  angles.  The  results  of  the  investiga- 
tion are  suniiiiiuiscd  in  Uillletin  '.)(>  ot  the  I'liigineering  Exjieri- 
iiieiil,  Station.  Iiee  copies  of  which  may  he  olitiiiiied  on  ;ipi)lica- 
tioii  Id  the  Dnvrt.or,  I'rhana,  Illinois,  I'.S.A. 

Magnetic   and   Thermomagnetic'  Properties  of  Various 

Alloys.  Kechl  reports  of  the  Alloys  Heseareli  Institute, 
ol  the  Tohokii  I'niveisity  in  .lapan,  contain  part  ii'ulars  of 
seveial  researihes  on  tJie  inagiielie  and  thernioiiiagn''l  ie 
pro|»ertic8-of  several  alloys  and   eai  hides,  a  synopsis  of  whi(  li 
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appears  in  a  recent  issue  of  ■  Xuture."  Messre.  Honda  & 
Ishiwara  describe  the  results  of  tests  on  fhe  magnetic  pio- 
perties  of  manganese-antimony  alloys  in  a  field  of  about 
500  "auss  Manganese  is  paramagnetic,  and  antimony  dia- 
magnetic.  but  their  impounds,  Mn3Sb2  and  -Mn^Sb,  arc  both 
ferromagnetic,  with  a  critical  temperature  at  315"C'.  Magneti- 
sation at  ditfereiit  high  temperatures  was  also  measured. 
This  gives  impoitant  data  with  regard  to  the  structure  of  the 
alloys'.  Data  with  regard  to  the  thermomagnetic  properties 
of  "the  carbides  found  in  steels  are  published  by  Messrs. 
Honda  &  Murakami.  They  find  that  iron  cementite  is  ferro- 
, magnetic,  the  specific  magnetisation  of  which  in  a  field  of 
noO^  gauss  is  19-7.  Its  critical  temperature  is  215°C.  In 
the  free  state  it  is  almost  wholly  decomposed  into  its  compo- 
nents by  heating  it  sufficiently  long  at  900°C'.  The  double 
carbide  of  iron  and  tungsten  found  in  low  tungsten  steels  is  also 
ferromagnetic,  and  its  specific  magnetisation  in  a  field  of  500 
gauss  is  15-5.  Its  critical  temperature  is  400°C,  and  in  the  free 
state  it  is  decomposed  on  heating  to  8.50°C. 

Illumination  and  the  Architect.— An  article  in  the  "  Archi- 
tectural Hiviiw  "  points  out  tin-  need  for  fuller  consideration 
of  artificial  illumination  on  tin-  i)art  of  the  architect.  The 
design  of  many  buildings  is  determined  to  a  great  extent  by  the 
admission  of  daylight.  The  sizes  of  school  class  rooms,  for 
example,  are  mainly  adjusted  to  meet  requirements  regarding 
the  illumination  of  the  desks,  and  the  principle  of  obtaining 
maximum  window  space  is  now  always  followed.  Similarly, 
the  lii^li  and  relatively  narrow  shape  of  factories  is  intended 
to  enable  abundant  light  to  be  obtained  from  windows  on  both 
sides  of  the  building.  But  in  thi-  present  day,  when  artificial 
light  jtlavs  such  a  great  part  in  relation  to  the  use  made  of  an 
interior  by  iii;,'lit.  the  desirability  of  adifpting  their  design  to 
the  artilieia!  Ii^^hting  should  also  lie  borne  in  mind.  A  large 
number  of  buildings  (concert  roouis,  public  halls,  &c.)  arc  u.sed 
quit*'  as  much  by  night  as  by  day,  and  others  (theatres  and 
cinema  halls)  are  used  almost  I'.xelusively  by  night.  In  such 
eases  the  architectural  desii.>ii  aii<l  the  illumination  should  be 
Worked  out  simultaneously  If  mouldings,  recesses,  alcoves. 
&c.,  were  designed  with  a  vii  \v  to  providing  approi)riate 
receptacles  for  lamps  and  lixiiires,  the  lighting  ap]>liances 
could  be  made  much  more  luiobtrusive  than  at  ]iresent, 
and  the  illumination  would  lie(  oinc  an  integral  pait  of  the 
general  scheme  of  decoration,  adding  to  its  beauty.  At 
present  the  artificial  lighting  of  huildings  is  too  often  treated 
with  indifference,  and  filiiii;;^  ..f  an  incongruous  or  unsightly 
character  are  grafted  on  to  ili.  decorative  scheme  when  tin' 
latter  IS  conipj.ti-ly  linis|i.-.| 

HaRneto  Machines  for  Pocket  Torches.— A  recent  issu<-  of 
till-  "  Kl'-kfrotechni.sclie  Zeii-.  Inift  %ive8  some  fuller  par- 
lieulars  of  ft  new  tj'|)e  of  p...  k- t  torch  being  developed  in 
llerniiinv  and  AuHtrin.  in  vlii'h  the  litnip  is  sii|i]ilied  with 
nirrent  fri>m  a  nnnill  hand  dn  ^  nm«neto.  The  shortage  of 
•  iitain  rMHii-rnil  in  putting  a  Im     i  to  the  maniifucture  oi  dr_\ 

lis  and  snndl  arcuniulatoi  -  ■>■■'  public  ufic,  and  this  is  no 
loulit  responsible  for  the  i.r,,l.  .,.  \-  to  ulillse  a  haiiil-driven 
■inurce  of  current  fur  pod  f  various  kinds.      Lumps 

of  tlii.-<  kind  nu'.N  III-  nioi> 

but  tlie\    lu'Ae  tlie  advullt.l^ 
'  •nil  of  ihe  lypeM  (|i>McrilM<<l  In  i|t 
.nil  l|epeni|<<  on  the  ri'Ica.ie  o( 
put  into  leiiiiiiin  liy  the  preiwtiK 


■  ill  the  ordinary  variety. 

luirjng  refills  or  ohaiging. 

"  K.  V.  Drpger.  of  liiidapesi. 

'Xy  itoiu  a  neries  of  springs 

I  lie  ihuiiib  on  a  lever.     Th 


whole  iiiianueiiient  WeiithK  aboiii  I  lli  .  nnil  is  mi  containeil  that 
i!m    i,.|..|,„.  „f  the  upruii;  siippli,  ,  enough  eirctric  energy  to 
I-  liiiiip  aliKhl  for  three  n.inud'K.     hi  onler  to  secure  a 
■I   10  niinutex  a  hoHVier  in.iehine.  Weighini.  nliiiut  5  III  . 
d   niiiiritiK  to   he   wiiuiid    up    .ulh   hoth   hiindx.   has  li-.n 
isi^ni-d.     Ill  thpiM<  liiinpii  the  iiMimture  ■•«  the  rotatiuK  pMit 
■Nf  in  another  variety,  due  l..  n    I'letjrher.  the  field  nv.h. 
1   ball   hearing.,  mund  ft  T  -In  |.iM  Hmiklurc.     Thi>«  l.u.  i     i 
lateil  lo  \vei>;li  only  «hiiut  hall  a  pound.      A  noine\%l,.il   1.;       ' 
appaniliis,  Weigliing  About  :i  IK  .  i^  donitfnrfi  to  Wmk   • 
(or  eyries      The  nliove  type-  appear  to  lip  h»M<<l  on  tin   '•  ''•  ■'  • 
of  (ipiin«  energy,  which,  having  Iiihm)  Wound  up.    nii  I      cur- 
rent fi'i  a  limited  poriiMJ  on  release  without  (urtlni    nil  hemg 


necessary.  If  tLie  conniiuous  rotation  bv  hand  oi  a  >L.a  . 
magneto  is  utilised,  then  application  of  this  principle  •  . 
portable  electric  lamps  is  quite  simple  and  practicable. 

Diesel  Engine  Users'  Association.— At  the  October  meeting, 
after  the  election  of  a  furrher  list  of  members,  a  proposed 
amendment    of   the   standard   policy   of   insurance  of  Diesel 
engines  against  breakdown  was  considered,  and  arr<!n?<»mpnT« 
were   made   under  which   difierences  an  '       ' 
writers  and  the  policy  holders  as  to  th-- 
policy  may  be  submitted  for  decision  t..  _    ,     .... 
appoined  by  the  .\ssociation. 

The  President  (Mr.  Ceoffrcv  Portbr)  T«>pnrt«<  nn  »}y»  v 

regard  to  the  supply  of  X:\-     '         m       ■    '     '  - 

Association,  as  disou.«se<:l  . 

plies.     In  the  discussion 

factory  arrangements  for 

allowed  by  tlie  licence-*  \ 

point  that  the  action  of  t :  < 

as  fuel  in  Diesi-1  enpm-  -  i    in    ...    ..i    .i.i>  , 

economical  use  of  the  country  s  c-oal  re.s»-rvos  . 

traction  of  valuable  products  from  the  e<ial.      I 

in  this  manner,  as  compared  with  its  wa.st<-ful  u 

furnaces,  should  also  he  of  creat  a.ciiistane«< 

transport  diHiculties  on  the  railways,  as  well  a 

As  an  example,  the  hon.  st-crvtary  prodm-ed  lo-    ...  ! 

engine  plant  at  Chelsea,  where  the  consumption  of  7' 

per  annum  result«l  in  the  n-placement  of  a  total  »■ 

of  coal -per  annum,  which  would  otherwise- have '■  1  •  , 

the  railway's,  and  which  would  have  produc«sl  r 

and  ashes,  for  which  cartage  facilities  would  h»'. 

Mr.  H.  S.  RrssEi-L  read  an  inten-stinc  l'a|Kr  --.i       >  ' 

of   lilast  Prossun-  for  Diesel  Eueim-s.  '   in  which  he  .; 
struction  and  working  of  Messrs.  .Mirrle<-s,  KickerVm  .'>  •• 

for  rt-culating  the  blast.    .XmonclheadvantagegrUime*!!    .  ; ,■,.... ..\tu 

are  smoother  running  of  the  ennin--.  saving  in  fuel,  le<w  aitriidjiner  on  the 
engine,  improvement  in  the  condition  of  exhau-it  v»lre»,  and  'hf  ffit*- 
ment  of  the  bla.st  bottle  by  a  sin.«ll  soixtmtor. 


OBrrUABT. 

D  ATHS  ON  .\'-TlvK  .Skuvkk.  —  The  foUowinit  dciatlw  .«r.- 
reported: — 

C'apt.  Desmond  G.  Trouton  (R  K..\  ).  who  wu  killrd  on  Itel.  13.  waa 
the  second  son  of  Prof.  K.  T.  Tniutiin  to  lone  hin  life  in  the  pnraml  war. 
('apt.  Trouton  was  cdncateil  at  rnivomily  I'ollrfir,  London,  whrrr  h" 
took  a  degrvo  in  elis-trical  .-ncin<s'nn>!. 

Pilot- Instructor  .SLinlcy  le--.  I'ownie.  ncH  -."o.  »hn  »r».  ki!Vr.t  vi  * 
flying  accident  on  (Vt.    IM.  wa.-   •'  "  '  " 

managing  dins-tor  of   the   Nat: 

Toniiiay  Tramways  Co.,   and  .i  I 

tnii'tioii  i'om|ianieH. 


PERSONAL 

Sir  Bovortoii  Rwlwood.   n<ri  .  dir.>  t  .r  of  IVtnilrum   I 
has   been   npi)ointod   b\    ^i       ^^     '   -    I  ..i..-     li.ii~f.,i    .t     I 
Investigatiiins  in  the    i- 
a  view  to  his  dealing  w  • 
tance.  including  li. 
tion  anil  that  of 
cp.i.se  til  ai-t  as  I'n' 

.Mr.  K.  N,  '".  Kogpm, 
Kiiirliy  eontiiigentt  of  i 
i'i>niMii«sii>n  III  (I.' 
tein|M.i.iril\    I..  '' 
ol  K.lilii.Uv.  Ill 

Owing  to  ill  h< 
IMinitioii  an  chief  ■ 
Rriggn  niwiatant 
eiigiiiiH-r. 

ARRANGEMKNTS  FOR  THE  WEEK. 

rRIDAT,  Ool.  9(lh  .!        > 


■Hinpnl.  which  inelu 
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INTERNAL  RELATIONS  IN  AUDION-TYPE   RADIO  RECEIVERS 


BY  RALPH  BOWX    PH.D. 


Summary. — Experimental  curves  are  sho\ra  from  which  the  details  of  the  operation  of  the  audion  as  a  detector  in  radio  telegraphy 
are  followed.  A  theory  of  the  action  of  the  gas  in  the  bulb  is  presented  to  explain  the  curres.  Some  of  the  peculiar  features  of  the 
operation  as  influenced  by  the  nature  and  pressure  of  the  gas,  magnetic  fields,  the  circuits  employed,  &c.,  are  discussed  in  their  relation 
to  the  theory  and  the  experimental  data. 


f  The  audion-tvpe  radio  detector  consists  of  an  evacuated  glass  bulb 
containing  three  electrodes  :  an  electron-emitting  hot  cathode  which 
is  commonly  a  tungsten  filament,  a  cold  metal  plate  placed  near  the 
cathode  and  held  at  a  considerable  positive  potential  with  respect  to 
it,  and,  interposed  between  these  two,  a  grid  or  lattice  of  metal  wires. 
The  device  is  well  known  as  a  detector  in  radio-telegraphy  or  as  an 
amplifier  of  electrical  impulses  such  as  telephonic  currents.  Many 
of  its  peculiarities  and  operating  features  have  been  fuUy  explained, 
but  others  have  not  been  satisfactorily  treated  and  ascribed  merely  to 
the  irregularities  of  the  conduction  of  electricity  through  gases. 
The  writer  has  devoted  considerable  attention  to  the  effect  of  the 
.gas  in  the  ordinary  audion  type  bulb  and  the  object  of  the  present 
Paper  is  to  give  some  of  his  results  and  conclusions. 

Theoby  of  Qpekation. 
i    In  the  ordinary  wireless  receiving  outfit  the  circuit  used  is  the  one 
illustrated    in   Fig.    1.     It    consists  of  three  parts  which  have  a 


3.C 


Gr.d   Potenfiol.  ~;z~ 

Hi|i|il'-Hil'M 

Fig.  1. — Okdixaby  ArnioN  Radio  Receiver. 

F,  filament ;  6',  grid  ;  P,  plate  ;  B.C.,  blocking  condenser  ;   J,  telephone 

receivers  ;  o,  6,  operating  curve. 

•common  point  at  the  negative  end  of  the  filament.  These  three 
circuit*  are :  the  filament  ■\\'ith  its  heating  battery  and  regulating 
rheostat ;  the  plate,  in  series  ■with  the  telephone  receivers  and  the 
hi(;h -tension  adjustable  battery  ;  and  the  grid  in  .series  with  its 
blocking  condenser.  He,  and  the  tuned  oscillating  circuit  coupled  to 
the  antenna. 

The  current  of  electrons  from  the  hot  filament  to  the  plate  depends 
upon  the  ele(-trQ.static  jiotential  of  the  grid  in  the  manner  shown  by 
the  curve  in  Fig.  1,  and  on  this  as  a  basis  the  operation  of  the  device 
as  a  fletcctor  of  high-frequency  oscillations  has  been  commonly  ex- 
Iiluined  in  the  following  manner.  Due  to  the  unilateral  conductivity 
between  the  hot  cathode  and  a  cold  electrode,  the  incoming  oscilla- 
tionH  an-  rMlilicd  between  the  grid  and  the  filament  and  accumulate 
a  iii-(!ative  charge  on  the  grid  and  the  connected  plate  of  the  blocking 
•  oiidenKcr.  This  dccrca.-;e  of  the  grid  potential  causes  a  correspond- 
ing di-crcasc  in  the  jilatc  current,  as  indicated  by  the  curve.  The 
(lying  out  of  the  owjllation*  allows  the  charge  on  the  grid  to  leak  off 
through  the  gas  and  tlie  jilalc  current  re-assumes  its  normal  value. 
ThiM  function  takes  place  for  every  wave  train  of  the  dam])ed  oscilla- 
tiotiH  iirid  when  they  occur  in  rapid  sequence,  as  from  a  niusic^al  spark 
' :  II-  iiiiit.r.  a  musical  tone  is  produced  in  the  telephone  rcccivir.s  by 
II.  '  '  i."  in  the  plate  lurreiit.  Oftcntiincs  the  bloiUiiig  coiidcnser 
1-1'  ■  •■  I  111   I  jrciiit  anil  a  niilallic  connection  cxihts  between  the 

gii'  >  through  the  tuning  coil.     A  dilhrcnt  explanation 

h'l  urh  a  ciiniiectiiiii.     The  grid  ])ot4-nlial  is  sujiposed 

to  I-    '.  iioniuilly  at  a  )Miint  on  one  of  the  IicikIh  of  the 

curve  Mich  as  at  If/)  or  (ti).  Theji  as  the  grid  potential  alteniatcH 
back  and  forth  about  this  mean  value,  due  to  the  iiuoniing  signals, 
the  rcsiilliiiK  phitc  iiirrc  Mt  changes,  on  account  of  (he  aHvninu'trv  of 
tliceurM',  ate  ii'ii  Miiiiii'triially  alteinating  about  the  norinal  value 
but  hn\e  a  diiii  I  iijinni  i  iiiii|ir>Mi-nl.  'Jiius  each  wave  train  pro- 
diH-en  a  unldinclioii.il  impulne  in  the  t<-lephoneH,and  the  rapid  sue- 
I  c«,<ion  of  tlietu  given  I  be  munical  lone. 

The  ailjUHliiii'nl  of  u  bulb  to  procuw  the  best  rcsultM  require 
'iireful  manipulation  of  the  plate  voltage  and  the  lilanient  current. 
'I'll  fiicilltiite  this  adjbxtnient  an  artilicial  circuit  was  built  up  as  in 
I         '      The  lilnmcnt  and  plato  uirnuits  except  for  the  addition  of  a 

•  Ahuliivrt  of  nn  nrticle  in  the  "  Ihynitttl  Heview." 


voltmeter  and  ammeter,  were  identical  with  tliose  in  Fig.  l.  j,]  \\■^^ 
grid  ciicuit  were  placed  an  ammeter,  a  potentiometer  with  switches 
■,o  cut  it  in  and  out  and  a  voltmeter  to  measure  the  setting,  a  blockin" 
condenser  (i.T)  with  a  short-circuiting  switch,  and  a  timed  osciUatiiu 
circuit,  also  with  a  short-circuiting  switch,  for  receiving  signals  Jiom 
the  buzzer  and  automatic  telegraph  .sender  in  the  artificial  antenna 
circuit  to  which  it  is  coupled  and  tuned.  With  this  arrangement  a 
detector  could  be  adjusted  to  the  best  operatmg  condition  on  actual 
signals,  either  with  the  potentiometer  cut  out  and  the  blocking  con- 
denser iii  or  vice  versa.  Then,  with  the  blocking  condenser  short- 
circuited,  the  potentiometer  in  and  with  the  tuned  circuit  either  re- 
ceiving signals  or  cut  out,  just  as  was  desired,  the  curves  of  grid 
potential  against  plate  current  and  grid  current  could  be  obsened. 

The  observations  made  show  the  truth  of  the  ordinary  explanation 
of  the  audion  working  with  a  blocking  condenser,  throw  some  new 
light  on  the  operation  without  the  blocking  condenser  and  furnish  a 
basis  for  a  theory  of  the  internal  relations  in  the  bulb.  In  the 
curves,  values  of  current  above  the  zero  current  Une  mean  negative 
electrons  flowing  to  the  cold  electrode  in  question  ((.f..  grid  or  plate) 
while  the  values  below  the  zero  current  fine  mean  positive  ions 
flowing  to  the  cold  electrode.  The  potential  of  the  common  point 
at  the  negative  end  of  the  filament  is  assumed  as  zero  and  the  grid 
and  the  plate  \oltagcs  are  measured  from  it.  The  upper  curses  show 
the  relation  between  grid  potential  and  grid  current  and  the  lower 
curves  show  the  simidtaneous  relation  between  grid  potential  and 
plate  current.  The  voltages  labelled  on  the  curves  refer  to  the  plate. 
Some  tv-pical  diagrams  are  reproduced  in  Figs.  3  and  4.  The  real 
key  to  understanding  the  action  of  the  audion  hes  not  in  the  plate 
current  curve  but  in  the  grid  current  curve  and  upon  it  the  following 
explanations  are  largely  based.  The  characteristic  relations  for  tvvo 
points  of  best  adjustment  as  a  detector  are  given  in  Fig.  3.  That 
Fig.  3  is  really  a  typical  case,  and  that  remarks  made  about  it  will 
apply  to  any  similar  detector  may  be  seen  by  comparison  with 
Fig.  4,  which  is  a  composite  plot  of  comparable  curves  taken  at 
random  from  a  huge  number  of  audion  type  detectors  of  many 
different  makes  and  shapes,  including  some  experimental  bulbs  of 
exceptional  dimensions.  The  curves  of  Fig.  4  are  all  of  similar  shape 
and  character,  and  in  the  light  of  remarks  to  folloWwill  be  seen  to  be 
governed  by  the  same  considerations. 

It  is  apparent  from  Fig.  3  that  positive  ions  exist  in  the  bulb  and 


Flo.  2. — Test  Ciiucit. 

that  some  «i  i!  . m  arc  drawn  to  the  grid,  since  the  giid  curifiit 
crosses  and  l...  K.low  the  zero  <iirreiit  line.  When  a  blocking  i-on- 
denser  is  ins.  h.  I  in  the  grid  current  no  circuit  can  flow  through  it 
and  so  the  gi  i  I  t  ust  assume  the  ])ol<-nlial  at  which  the  grid  current 
becomw  zero.  I  lie  squares  on  the  plate  current  curves  indicate  the 
measured  v.ilu.  v.  hen  the  blocking  condenser  was  in.  and,  on  com- 
parison Willi  tli  lid  c'urronl  at  the  sainc  onliiuites,  will  be  seen  to 
substantiate  III.  i  .ve  statement.  When  a  group  of  voltage  oscilla- 
tions is  impri!  .  .1  on  the  grid,  the  negative  ions  coUectcd  by  it  on 
the  jKjsitive  hall  »,,ves  far  outnumber  the  po-silive  ions  collected  on 
the  negotive  hull  waves.  The  grid  acquires  a  preponderance  <if 
negative  charges,  assumes  »  more  negative  pot<>ntial,  backing  oil  to 
the  left  on  ite  curve  and  at  the  same  time  cousing  a  reduction  in  the 
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plate  current.  When  the  group  of  oscillations  is  passed,  the  grid  is 
left  at  a  potential  where  it  is  drawing  a  positive  charge,  which 
neutralises  the  former  c-ondition.  The  grid  potential  moves  back  to 
the  position  of  zero  current,  thereby  allowing  the  plate  current  to 
increase  to  normal.  The  cur\'es  show  in  detail  just  how  this  action 
takes  place. 

The  author  has  never  been  able  to  make  an  audion  work  at  all  well 
on  the  lower  bend  of  the  plate  current  curve  and  .so  ha.s  eliminated 
this  from  consideration.  It  was  found,  however,  that  good  operation 
without  the  blocking  condenser  could  be  had  not  only  on  the  upper 
bend  but  in  the  .straight  portion  of  the  curve  as  well.  In  fact,  in 
many  cji.'^cs  a  detector  would  operate  equally  well  on  the  straight 
part  of  the  curve  irrespective  of  whether  or  not  a  blocking  condenser 
wa.s  u.sed  and  occasionally  better  without. 

Two  experimental  facts  lead  to  tlic  conclusion  that  the  bend  in 
the  plate  current  curve  is  a  very  minor  factor.  The  first  is  that  the 
operation  is  not  dependent  on  this  bend  but  may  occur  just  as 
satisfactorily  on  the  straight  portions  of  the  curve.  The  second  is 
that  the  best  point  is  found  to  be  linked  with  the  grid  current  bend. 
When  receiving  loud  signals  it  was  verj'  noticeable  that  the  micro- 
ammeter  in  the  grid  circuit  received  an  impulse  with  each  dot  or 
<la.Mh,  in  the  direction  which  showed  a  large  momentary  excess  of 
negative  ions  flowing  to  the  grid. 
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given  curves  ver>.  similar  in  appearance  to  these  of  Fig.  3  to  illustrate 

SarL^'"°Tr°-  r*^'^  "'  "P''''"^  »^  ''^'-?  *>"  ««  'he  •  s^c^ 
charge.  The  explanation  is  briefly  as  follows  :-The  emission  from 
a  h  ament  ,s  governed  by  its  composition,  its  si.perticial  ai^a  and  its 
ten,pen  ture.  accordmg  to  Richardson's  well-known  law.»  As  the 
h  anient  empeniture  is  raise<l  from  the  point  where  emission  Wrins, 
at  farst  a  1  the  electrons  are  drawn  to  the  anode  and  the  <un«it  is 
saturated.  But  hnally  a  certain  equiUbrinm  der^.itv  of  i«  .-  ,..-..,uive 
charges  m  the  space  between  the  electrode-    -  "    -I* 

the  positive  charge  on  the  anode  to  such  an 

field  gradient  at  the  surface  of  the  cathod.  r 

nearly  .so.     The  negative  space  charge  thus  prxwi,' 
of  the  anode  current  no  matter  how  much  the  en, 
creased.     Xow  the  audion  is  dissimilar  to  the  id,..,   ,„..,„  i,.^ie 
system  of  Langmuir  in  two  r^pects ;    the  ele<trio  field  Ls  givatlv 
modihed  by  the  intenwsition  of  the  grid  member  and  there  is  the 
presence  of  ionisable  ga.s. 

Since  the  grid  is  always  near  zero  potential  the  eleotric  field 
between  it  and  the  filament  is  of  very  low  intensitv  and.  on  account 
of  the  drop  of  potential  along  the  filament  produci^l  l.v  the  he.'.ting 
current,  the  field  gradient  out  to  the  grid  Ix^x-me,*  imiva.ingly 
negative  toward  the  i>ositive  end  of  the  filament.  AsMimuitf  the 
absence  of  any  gas  th  •  plate  would  thus  be  lestrained  from  altrn.  ting 
manyeleetrons  by  t"  e  .screen iiij  action  i.f  the 
'.'rid,  for  even  though  the  plate  is  able  to 
extend  its  intliieiiee  well  down  iH-taci-n  the 
grid  bars,  the  influence  is  sii  weak  as  to  be 
neutndise<l  by  a  ver>'  small  s^>ace  charge  of 
electrons  unless  the  grid  is  very  coansc  or  vorj' 
high  plate  voltages  are  used.  Now  the  intro- 
duction of  gas  and  the  consequent  fumiAtion 
of  |x>»itive  ions  tends,  in  n  certain  -i"-?!*!".  to 
nullify  theeflcct  of  the  grid.     -  .!••> 

may  be  fnnne«l  near  therti  r  in 

of  ]x>sitjve  ions  with  gas  lucl'  |.> 


filan^mr^tCwfm 


KnnwiMv  that  in  the  avrrag.'  i  i-. 
■  light   |iMitii.ri  i,f  the  plate  (ini.nl 

will  only  Ih'  iif  iiii|Mirtanre  a^  il  m  '\ 

wi-  Mi/iy  now  li">l<  111  till-  Hha| I  1 1  ■ 

|>lat<'  mltdk'r  xiiil  liliinu'iil  ciirn  i' 

111  coimtaiii   iil.iiiicnt  I'lirn'iit   li.i     i 

(trid  nirri'iil   .  nrve  downward  .in  I   i 

Hlainent  •  iirnnl   iil  .•<miilniil   |>l.it. 

Ih>  curve  m  riiixed  and  moved  |.,  ■ 

bend    hi    Ihr   grid   rlirn>nt    ciirM' 

v»ri«lili-,<  iiiiint  Im"  eorrrKiMini 

"PIMimlc  .III...  lion.,  nn  in.  r. 

in.  n-niM"  m  Ijir  iiljicr  nml  , ,, , 

by   nii.inu  Ih.Hi   |ilal«  voll.K.    .,,,.1   nlamenl  cnrn-nl   Hcveral  rnili-. 

raclorv  iidillMliirnU  ,  iiii  lio  found.  "Il  l,„i,„h  nlu- o(  tliriii  will  UMiallv 

le  iii..«t  vii.ltive.      Ilir  n-.iM.hii  for  II,.-  Wwviourof  the  eurvcH  m,.v 

lie  ilrrive.1  from  the  ioniKulion  pllriiniiidU  OMOrring  Ul  the  bulb. 
A«THm   ^^y   Tiic   (Us. 
I.<iligiiiiiir»  ha.  .liotMi  timi  inlli.    .1  ,rn,.,M)rnnvK'>»lheeiirn-nl  of 

ewtitiiH  will,  h  How.  from  nn  rl.-.  i milting  nilhode  lo  «  ......ii,! 

elrelr.1.1.  i  hi.hI..  I.  ii  rnnrli.  n  .,f  il„.  gMiinelrv  of  (he  KVKlem  and 
the  v.ill  .  .  1.  I«r,.n  the  rlr,lr...|.  -  ..ml  i.  iM.lr|H.mlenl  of  ilir  rale  of 
r.iii-i.i,    ,     \..uj  ,iH  Ihe  Mliira i  .iirmiit  U  not  rrnehr.l.      Me  hi»» 

'  riiv«ii»i  lU'vicw."  ,sr,i.  *r..  Vol.  II,.  |>.  4.VI.  iitn. 


I  he  detector  is  working  on  the 

line   and  thai,  then  fore,  this 

iidergo  slight  chiingi'S  of. H|o|ie. 

nd  I  urn-Ill  rurvr  usalTei  led  by 

^1  imnMiKe  in  tin-  |iliile  \oltagc 

Liiirral  otTeet  of  Hhifting  the 

'hi-  right,  but  nn  iiirreaxe  of 

■U.ige  linn  an  op|>oi<iic  cdocl  : 

I'ft.      Ill  .inlrr  lo  locate  the 

'•■   yx\t\M'T   |Hisiliiiii   llieBC   two 

■  i<'d.     .Sin,  i.  ili,.y  work  III 

l-irlly  roiii|H'ii..aled  by  nn 

it  in  often  obm-rMMJ  lliiit 


s]H)iitaii<'<>u.-<ly  line  to  the  high  tcm|)rri\lurr  of  iIm- 
surface.  biil  fli.'  vi.  il  m  ,  .  iil\  ..f  lb.  n.    .i.-  |.i,..lu. 
electrons  v  ' 
plate,  forli 

of  when-  tli.    , 

the  grid  as  the  plai-e  ol  i 

being  ilrnwii  lo\v.ir<l  it   ■ 

lirlM..        ■■       ■ 
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Plate  Current  Cvn-es. — The  plate  current  curve  varies,  within  limits 
directly  with  the  grid  potential  because  the  grid  potential  (other 
things  remaining  constant)  determines  the  electric  field  inside  the 
grid,  and,  therefore,  the  number  of  electrons  which  are  drawn  out 
between  the  grid  bars  to  the  plate. 

Grid  Current  Curre. — Since  the  grid  is  normally  negative  all  along 
with  respect  to  its  adjacent  filament,  the  electric  field  is  opposed  to 
its  absorbing  electrons  and  it  takes  on  verj-  few.  The  positive  ions 
are,  on  the  other  hand,  attracted  to  it  all  along  its  length,  and,  as 
the  cun'es  show,  it  gets  the  saturation  current  of  them.  Changing 
the  grid  potential  from  negative  to  positive  causes  part  of  the  grid 
to  begin  attracting  electrons,  and  the  large  supply  of  them  allows  it 
to  attract  a  great  many.  Thus  the  grid  current  curve  has  a  small, 
nearly  constant  value  below  the  zero  line  for  negative  grid  potentials 
and  rises  sharply  in  the  neighbourhood  of  zero  potential  as  the 
attraction  of  electrons  begins.  The  location  of  the  bend  and  the 
absolute  values  of  the  grid  current  ordinates  are  determined  by  the 
filament  current  and  the  plate  potential,  and  also  by  the  shape  of 
the  electrodes  and  1iy  the  nature  and  pressure  of  the  gas.  Their 
influence  is  exercised  through  their  effect  on  the  bodj'  of  ions  between 
the  electrodes.  An  equaUt}'  always  exists  between  the  rates  of 
supply  and  the  rates  of  removal  of  both  kinds  of  ions,  but  the  equili- 
brium numbers  of  the  ions  present  and  the  actual  values  of  the  rates 
will  be  dependent  on  the  existing  physical  conditions  as  controlled 
by  tlie  factors  mentioned.  For  low  plate  voltages  very  few  positive 
ions  are  formed  and  the  charges  collected  by  the  grid  and  forming 
the  grid  current  may  always  consist  of  a  preponderance  of  electrons. 
As  the  plate  voltage  is  raised,  more  positive  ions  are  formed  and  con- 
tribute to  the  grid  cuiTent,  while  the  increased  electric  field  intensity 


T-uiih.h  l(iii|i<  Iriihr  111  the  neighbourhood  of  the  grid  to  have  a  greater 
tendency  t'>  '"'  drawn  liclw<  en  the  bars  out  to  the  plate  and  a  lesHcr 
tendeniy  to  strike  the  grifl,  ko  that  a  larger  ijositive  iM)tentinl  on 
the  Krid  is  neccMxary  to  attract  many  of  them.  The.vc  two  things 
liikiii  totellKT  recull  in  a  nhift  of  tlie  grid  current  curve  downward 
and  to  llie  right.  Iwri-ni'i:  in  the  filament  current  jiroduces  an 
opiMiMile  elleet  for  the  rca.sfm  that  it  raiws  the  available  Hupply  of 
elcctr'HM,  thereby  inercuMing  the  t<ndency  for  them  to  htrike  (he 
grid.  At  the  fame  time  it  Honiewliat  lowerH  the  ninuber  of  jKiKitive 
ioHH,  bccauHC  the  increaKcd  iiiiinber  of  cleelroiiH  whicli  come  o\it  from 
the  lilanient  and  execute  a  limited,  low  velocity  flight  inHi<le  the  grid 
anil  liaiU  to  the  filament,  jh  a  favourable  condition  f(.r  an  inereaned 
rnt<'  iii  rei  iiinbiniition. 

Till-  bent  ojieniting  jKiijit  on  the  r;urveH  w,  in  evei-y  (mw,  juBt  above 
the  kin-e,  ax  indicated  by  the  M(|uareH.  'I'liiH  fact,  taken  in  eon- 
junction  with  thr  foregoing  diw  iiHMimi,  nhoWH  that  tin-  inoHt  HenHitive 
jK.inI,  the  jM.int  where  the  moHt  advantngeouM  bend  in  the  grid 
'iirrcnl  eune  iieiurn  at  the  wro  current  value  ami  where  the  opti- 
iiMiin  relfitii.n  between  the  flow  of  the  poHitivc  and  negative.  ioiiH  to 
thi'  l/nd  i»  obtained,  i^  identical  with  the  [loiiit  whi-re  lheplat<-  begiuM 
to  be  utiable  to  draw  any  nioie  ele.tionM  from  liehincl  the  griil,  evon 
if  con«idenibly  nion-  o(  them  are  hupplied.  Tor  higher  liiauient 
lomiMTalureB  an  exeenH  i,(  eliMlroiiH  is  pnwnt  and,  altliongli  nioKl  of 
them  return  to  the  filament  clill  wmie  an- forced  on  the  grid  even 
when  it  IH  at  ii  negative  |Milential  which  rni'anH  that  Ihi-  ben<l  ia 
Mniocitheil  out  and  idno  jierhapH  rained  above  the  zero  grid  current 
lini'.  I"(  r  lower  temperaturcH  inHudieient  electronH  are  ]>re»ent  to 
supply  till'  demand  of  th'-  plate,  and  the  electri<'  field  nrar  the  t!iid 


is  modified  so  that  the  grid  cannot  easily  acquire  electrons  even  when 
slightly  positive.  The  positive  ions  form  the  principal  part  of  the 
current  and  the  bend  occurs  less  sharply  and  perhaps  below  the  zero 
current  line.  Thus,  either  above  or  below  the  optimum  temperature 
of  the  filament,  conditions  are  less  favourable  to  sensitiveness, 
particularly  when  the  blocking  condenser  is  employed.  This  show,s 
why,  in  the  ordinary  use  of  the  audion,  the  adjustment  of  the  filament 
current  is  the  final  and  most  deUcate  one. 

The  values  of  plate  yoltage  and  filament  current  necessary  for  best 
adjustment  are  dependent  on  the  nature  and  pressure  of  the  was  and 
on  the  dimensions  of  the  electrodes,  since  these  things  affect  the 
amount  of  ionisation  and  the  shape  of  the  electric  field.  Decreasiuf 
gas  pressure  in  a  bulb  requires  an  increasing  plate  voltage  to  bring  it 
up  to  the  best  condition.  This  is  often  noticed  in  a  bulb  which  ig 
used  continuously  for  some  tune.  The  '"  clean  up  "'  of  the  gas  lowers 
the  pressure  and  the  plate  voltage  must  be  raised  from  time  to  time, 
until,  finally,  either  the  bulb  must  be  discarded  or  the  gas  pressure 
restored  by  heating  up  the  gla'fes  walls.  The  reason  is  that  the  de- 
creased prodvction  of  positive  ions,  due  to  a  reduced  number  cf  gas 
molecules,  nmst  be  compensated  by  the  increase  of  ionisation  and 
the  shift  of  the  grid  current  curs'e  which  can  be  caused  by  a  higher 
plate  voltage.  All  of  the  writer's  experiments  have  been  carried  on 
Viith  the  residual  gas  from  the  ordinary  exhausting  apparatus,  in 
which  case  the  cjitimum  pressure  was  0005  mm.  to  0010  mm.  of 
mercury.  This  gas  is  no  doubt  made  up  principally  of  nitrogen  and 
water  vapour  with  a  trace  of  mercury  vapour,  oil  vapour,  &c.  Un- 
doubtedh'  changes  in  the  nature  of  the  gas  in  a  tube  would  have  some 
effect  on  the  characteristics  of  the  operating  curves,  since  they  would 
be  accompanied  by  changes  in  the  ionising  potentials.  In  a  bulb 
winch  contains  ionisable  gas  and  which  is  used  as  a  detector  con- 
siderable changes  ui  the  shape  and  size  of  the  electrodes  may  be 
made  without  appreciable  effect  on  the  maximum  sensitiveness, 
because  the  changes  are  largely  neutralised  by  the  necessary  accom- 
panying alterations  in  the  plate  voltage  and  the  filament  current. 
This  is  not  tnie  of  amplifiers  containing  very  httle  gas.  Variations 
in  the  sensitiveness  are  often  observed  when  a  magnetic  field  is 
caused  to  act  on  tlie  bulb.  These  variations  are  due  to  the  effect  of 
the  fielil  in  shifting  the  paths  of  the  electrons  and  thereby  modifying 
the  opciating  curves  into  more  or  less  advantageous  shapes,  as  the 
ease  may  be.  Bulbs  in  which  the  grid  and  plate  but  partly  ericlose 
the  filament  are  most  affected  by  a  magnetic  field. 

An  abnormal  condition  is  encountered  when  the  plate  voltage  is 
raised  considerably  above  the  ordinary  value.  A  luminous  discharge 
appears  in  the  tube  and  is  seen  as  a  cloud,  light  blue  in  colour, 
between  the  grj/l  .md  plate  and  sometimes  extending  aroinid  the 
grid  toward  tlie  negative  end  of  the  filament.  It  is  caused  by  tlje 
active  and  tliorcmuli  ionisation  of  the  gas  by  electron  bombardment. 
The  appearance  of  the  blue  glow  is  often  presaged  by  a  hissing  in 
the  teleiihone  receivers  sinular  to  the  hissing  of  an  ordinary  electric 
arc  which  is  running  at  too  high  a  current  density.  In  bulbs  where 
the  filament  is  only  partly  screened  by  the  grid  and  plate  electrodes 
the  glow  may,  at  high  voltages,  till  the  entire  tube.  With  such 
raising  of  the  plate  voltage  the  characteristic  curves  of  an  audion 
undergo  radical  changes  as  shown  t_\q)ically  in  Fig.  0.  The  22-5- volt 
curves  arc  the  uorriial  ones  on  w'hieh  good  detector  action  is  realised 
either  with  of  without  the  blocking  condcu.scr.  On  the  2.'')-volt 
curves  the  bulb  can  be  made  to  work  fairly  well  without  the  blocking 
condenser.  P.clween  the  2r)-volt  and  SSo-volt  curves  it  is  a  very 
})oor  detector  though  fair  as  an  amjililier,  but  above  33-5  volts  it  is 
practically  useless  as  either.  The  successive  curves  occu])y  positions 
farther  and  farther  to  the  left  hci  :uise  the  screening  action  of  the 
grid  in  reduced  l]y  the  increasing  plate  voltage.  Not  only  does  the 
inimber  of  p.■^ilive  ions  drawn  to  the  grid  become  larger  as  the  ]>late 
voltage  goes  u|i.  Imt  the  shape  of  the  giid-curreiit  curve,  if  inverted, 
allows  H  pei  nliar  similarity  to  that  of  the  ]ilalc-current  curve.  The 
two  curves  arc  partly  intcrdeiiendent  at  this  stage.  An  increase  in' 
the  ioniHutioii  iiiodifies  eoiulitions  around  the  grid,  as  has  been 
jireviously  c\|.liiiie<l,  in  such  away  aa  to  allow  a  larger  platooiirreul, 
which  in  liim,  i  au.scs  more  ionisation  and  conseqiu'ntly  still  more 
\t\nU^  enrniil,  ^i>  that  the  coiuliti.ius  tend  toward  instability  on 
account  of  tin-  '  progifssivc  ionisation"  The  iniTeasmg  eflect  of 
thiH  phc'nomi  linn  run  be  followed  from  the  place  where  it  is  present, 
but  very  sliflilU  (2r)-volt  curves)  to  the  place  wlicre  instability  is 
reach<-d' and  ilir'  .  hangea  are  critical  (:t7r.-volt  curvcH).  Blue  glow 
niiiki'B  itK  ap|.r,i:mco  in  the  tube  at  the  same  voltage  at  which  the 
current  beinrnc  .litienl.  In  diacuHHioiis  of  the  audion  it  has  occa- 
Hionally  been  ■  l.hd  that  the  great  sensitiveiiesH  o't  the  device  is  due 
to  thiM'pKjgn -u.'  ionisatiou.  The  niitlior  has  found  no  evidence  of 
Huch  a  fniieti.iii  Ml  the  ordinary  raiigr  of  plate  voltages  in  which 
HUecossful  «^pcMlicin  as  a  detector  may  be  realised.  Kven  gooil 
working  ns  uniplilier  in  the  progresHive  ioniHution  region  is  doubtful, 
for  in  spite  of  the  great  steepness  of  the  plate  current  curve  the  grid 
<  urreiit  curve  is  also  so  sti^ep  that  the  power  nmi)lifieation  is  usually 
poor. 
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Summary. — This  article,  bv  tlie  general  secretary  of  the  Association  Suisse  des  Electricipn<   ^„n.,„,^       .i,„  .     u        i         j- 
proposed  by  the  Swis-s  Union  of  Electricity  Works  relating  to  the  sale  of  electric  glow  lam^     SpecUl^t^ii^^ttrh.   t^  .i,''"    '^ 
of  the  specification  relating  to  gas-filled  f"  half-watt  ")  lamps.  ^  ^     ^^""^  "'^'^  attaches  to  the  sect«m 


The  development  in  electric  glow  lamps  during  recent  years  has 
rendered  an  up-to-date  sjjecification  for  metal  filament  lamps, 
similar  to  that  i)reviously  imposed  for  carbon  filament  lamps, 
essential.  This  applies  especially  to  the  gas-filled  lamps,  which  have 
now  come  regularly  on  the  market,  and  the  manufacture  of  which 
ba-s  become  regularised. 

-Moreover,  difficulties  have  been  e.xjjerienced  in  apph-ing  to  such 
lamps  the  photometric  methods  adopted  in  the  past.  For  example, 
the  conditions  hitherto  in  vogue  entailed  measurements  of  mean 
horizontal  candle-jxjwer,  the  lamp  being  rotated  about  a  vei-tical 
axis  during  the  tewt.  But  in  recent  years  lamps  have  come  uiMn 
the  market  which  no  longer  give  a  fairly  uniform  distribution  of 
light  in  a  horizontal  plane,  and  the  emission  in  other  directions  varies 
.so  greatly  that  mean  horizontal  candle-power  no  longer  gives  a 
correct  impression  of  the  total  Ught  yielded  by  the  lamps.  These 
diflicultiiw  may  be  removed  by  the  si)ecification  of  mean  spherical 
candle-power,  which  can  be  conveniently  measured  in  the  Clbricht 
globe.  Naturally  the  new  method  of  expressing  candle-power  will 
involve  Home  little  adaptation  on  the  part  of  lamp  companies  ;  but 
the  new  basis  will  ultimately  be  found  more  satisfactory,  as  it 
enables  all  lamps  to  be  properly  compared  It  may  be  mentioned 
that,  for  lam[)s  of  the  ordinary  typc.t  the  mean  horizontal  candle- 
power  is  appro.xiraately  1-2  times  the  mean  spherical  candle-power. 
A  lamp  T&U-d  at  24  candles  on  the  old  system  will  thus  have  a 
caJidle-jK  wer  of  20  on  the  new  system  of  rating. 

Another  point  to  b<-  noted  is  that  In  the  past  lamps  have  been 
commonly  graded  in  cnndlo-|x)wer.  .\t  the  present  time  lamps  of 
the  most  varied  s[)e<-ifir  (•onsun)ptic>ii  (watts  per  candle)  are  used, 
and  in  Switzerland  by  far  the  greater  jiroportion  of  lamps  sold  are 
no  longer  rated  in  candle  |><iwer,  but  in  watts,  so  that  this  quantity 
has  an  im]M)rtant  significaiico  for  tlu'  >  onsumer.  It  has,  therefore, 
been  decided-  in  the  new  Kpe<'ifieatii  n  to  adopt  the  more  rational 
grading  in  watts;  but  in  order  to  af^.^ist  the  comparison  with  the 
previous  candle-power  rating  during  the  present  year,  lamps  will  be 
sold  on  the  olil  riiling  when  lliis  is  desired.  For  carlxm  filament 
lamps  (for  which  no  new  coiulilions  are  propose*!)  three  types  of 
different  Rp<-cilic  consumj>tion  have  hillierto  been  n-cognised.  For 
metnl  lilament  lamps  two  graili-s  I'f  specific  consum]ition  are  con- 
sidered ample-  type  "  .A  "  with  8(M»  and  type  "  B  "  with  1,600  hours' 
useful  life  (i.e.,  a  jn-riod  of  8IM>  nml  l.iiiio  hours  respectively  before 
the  original  cnn<lle-]M>wer  is  diminislicd  by  20  per  cent.).  For  the 
gns  tilled  lamp  only  one  type,  with  i  ucful  life  of  800  hi.urs,  is  pro- 
posetl.  The  n'lationN  l>etwe<ii  pf  iire.  candle  |)ower.  watts. 
uaedil  life  and  tolerance  an'  lia-cd  on  m  exhaustive  .series  of  test.s, 
partly  carriwi  out  in  the  labiir.itiii\  •>(  the  .Assoriation  and  partly 
in  other  laliorntories. 


be  strictly  a.vial,  and  the  attachment  of  the  connection  wires  to  tJb« 

socket  executed  soUdly  and  with  acid-free  solution. 

..  if^.'^T?^  ***  '^™P^  ™"**  comply  with  the  forms  prescribed  bv  the 

^'ji^***^  testing  of  lamps  for  consumption  and  mean  spherical 
candle-power  must  be  done  at  the  supply  voltage  indicsfed  on  Ump. 

7.  Lamps    must    comply    with    the  "foUowing    re., 
regards    consumption    and    candle-power:     The    tx.i 
determined  by  test,  must  not  vary  above  or  Ix-low  the 
by  more  than  4  per  cent.     For  lamps  under  25  watt  crmfUiiipu,.!.  :i.c 
variation  must  not  exceed       1  watt.     The  mean  spherical  c.ndk-- 
power,  as  determined  by  test,  must  not  vary  ly  morx-  than  I.'.  i«  r 
cent,  from  the  data  given  in  the  following  table  : 

Candle-potctr  of  ramum  Metal  FOamfni  Lomft.'. 


sfr.rinc'ATIon   Foil  TIIK  Sm  i: 


MkTAI,    FlLAMKNT    VacITM 


1.  The  I'onditlnnii  apply  t>>  all  '  n 
InnipM.     They  nrv  not  npplii  iM,    t.' 

nl>nve  2.'><i r  to  lnni|M  whic  b  (ill  ^^  ' 

ITi,  20.  2.'>.  .Ml.  III.  no,  «U.  H<l,  and  |i»    ^ 

or  iiilourrd   ImUwi. 

2.  l..aiM|M  arc  xiipplitHl  in  t^< 
■pfH'ilie  cfinxuniptinii  cnrrT<«|K.r 
Iwiurii  n>>i|>r<'tivel\,  nnci  ilnmi. 

;i.    I.iiin|w  lire  III  Im<  rated  mi  <<>n 

I  l.niMpH  lire  to  Ih<  uinrked  on  '■ 
uifurniiitlon  Ml)  Mark  of  the  mnkei  . 
In  wattM  iwith  llie  word  Wnlta  innrkr.l 
or  "  B"  :    (."it  the  innrk  of  the  Ak*. 

fU*in>  of  Ihr  piinha»rr,  nJMi  with  illi  thv  nieMi  sphericnl  ciinille 
power  :   and  (7 1  murk  nl  the  punhiuM-r 

Tlie  woril  '  wall  "  K  to  np|«<nr  ni  llm  lamp,  but  Ihr  wiinl  "  volt  " 
l«  beiumltiMl. 

I.^iin|>«  wlmh  flo  not  »«tiiify.  or  only  partially  luiliitfy,  ibi-c 
re(|uiri-niciil«  will  not  lie  mibjpetnl  to  lent,  and  may  be  rejeotid  In 
the  piinhii'M'r. 

■).  |jini|»»  mil"!  Iio  without  ilrfiHi.  lu  n>garda  cnniitnietioii  and 
luntehal,  and  iiuml  lw>  mode  o(  clnir  k'liu«  Without'  bleniioh  niid  ■•» 
•ynimrtrii  III  form.     Ttir  inounliiig  »l  ilio  lamp  in  Ihr   "•'  >.'  i   . 

•  AUtrn'  I  .<(  mi  Article  In  the       l<iilt<  tin  "  ol  th«  Ait..,,  i., 

<!•«<   Hpi  Irii  leiin. 

t  l.t..  laniiM  with  «triil|ihl  Vf-rliml  liliiiii<i||t«. 


iinienlH  of  not  less  tli.in  IINI 
i|it<  of  voltages  liclow  llHI  or 
'lit  tlicHtandanl  range  of  |tl, 
iltii,  nor  larojNt  with  obHciired 

■••I  ty|><>K,  of  high  and   low 

'<il  liviw  of  siHi  and  l.lHN) 

TH  A  and  It 

I'M  III  watts. 

ir    liiillm   with   the   following 

Ji  prnwiin*  ;  (3)  conKuniption 

.   (4)  indirntkm  of  ly|i<'  "  A  " 

■itinn  '•  (t.K.V."  anil,  at  the 


Consumption, 

Marked          | 
voltage. 

Mean  spb.  e.p  ( HefnerV 
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Type  A. 
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burning  at  tin-  ui'l 

candle  i^nviT  of  tin 

cent,  from  its  initi.d  \.iliu  .    if  llic  Imips  (..l  !.' 

attained,  the  period  of  blin>tn(|  up  tn  Ihia  )«>ml  w  : 

useful  hfo. 

For  life-ti'sts  oiiK 
sot  forth  in  7  slioiil'. 

carried  out  on  thos.'  im.p- «  r..-.-  .  ..ii^iiiiiin  ■  :. 
the  indicatwl  vollage.  apprwach  a*  rlo-e  •»  jiKwiI'lc  t- 
\  iilues. 

The  life  t.    1 
of  the  ty|M'   \ 
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|M>r  ciindle  of  the  . 
(Ill  nivonlaiuf  will 
|»>wer. 
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10.  A  consignment  of  lamps  can  be  returned  (a)  if  the  useful  life 
of  more  than  40  per  cent,  of  the  lamps  tested  lias  not  reached  800 
hours  :  (b)  within  30  days  after  the  delivery  of  the  lamps  at  the 
testing  laboratory  of  the  S.E.V.  if  more  than  20  per  cent,  of  the 
lamps"  tested  do  "not  comply  with  one  or  more  of  the  prescribed 
conchtions  in  regard  to  construction,  candle-power  or  consumption. 

If  lamps  are  returned  as  a  result  of  failure  to  pa.ss  tests  of  useful 
life,  the  cost  of  such  hfe-tests  on  selected  lamps  is  to  be  met  by  the 
seller  of  the  lamps.  In  the  event  of  the  purchaser  having  put  into 
use  a  portion  of  the  consignment,  the  above  condition  shall  apply 
to  the  remainder  of  the  consignment  which  has  not  yet  been  put  into 
use.  Lamps  which  have  been  subjected  to  test  may  be  returned, 
but  those  that  have  been  put  ijito  use  cannot. 

11.  The  place  of  test  prescribed  is  the  Laboratory  (Material- 
priifanstalt)  of  the  Schweizerischer  Elektrotechnischer  Verein  at 
Zurich.  Lanips  for  test  should  be  forwarded  to  this  address  imme- 
diately after  the  receipt  of  a  consignment  by  the  purchaser. 

12. "The  laborato'rv  of  the  S.E.V.  keeps  records  of  the  tests  to 
which  appeal  may  be" made  in  case  of  dispute,  and  which  are  accepted 
both  by  the  seller  and  purchaser. 

The  "contesting  of  consignments  rests  with  the  purchaser. 

Specific.\ti()S  for  the  S.4XE  OF  Gas-filled  Metal  Filament 
Lamp.s. 

1 .  These  conditions  relate  to  all  consignments  in  which  the  number 
of  lamps  of  the  same  kind  is  not  less  than  25.  They  are  not  apphcable 
to  lamps  for  pressures  below  100  volts,  nor  to  those  which  deviate 
from  the  standard  consumptions  of  50,  100.  300,  400,  600,  1,000, 
2,«X),  3,(XJ0  and  5,(J(X)  watts,  nor  to  lamps  with  frosted  or  coloured 
globes. 

2.  The  lamps  shall  have  a  useful  hfe  of  at  least  800  hours. 

3.  Lamps  are  to  be  rated  according  to  their  consumption  in  watts. 

4.  The  following  data  are  to  be  marked  on  the  socket  or  bulb  of 
the  lamp  in  clear  and  legible  letters:  (1)  Mark  of  manufacturer; 
(2)  pressure  ;  (3)  consumption  in  watts  ;  (4)  mark  of  the  Association, 
"  G.E.V."  ;  and,  at  the  desire  of  the  purchaser,  also  (5)  mean 
spherical  candle-power ;   and  (6)  mark  of  the  purchaser. 

The  word  "  watt "  is  to  be  marked  on  the  lamp,  but  the  word 
"  volt  "  omitted. 

I^imps  which  do  not  satisfy,  or  only  incompletely  satisfy,  these 
requirements  will  not  be  subjected  to  test  and  may  be  rejected  by 
the  purchaser. 

5.  Lamps  must  be  without  defects  as  regards  construction  and 
material,  and  must  be  made  of  clear  glass  without  blemish  and  of 
Hymmctrical  form.  The  inountmg  of  the  lamp  in  the  socket  must 
be  strictly  a.xial,  and  the  attachment  of  the  connection  wires  to  the 
socket  executed  solidly  and  with  acid-free  solution. 

Sockets  (A  lamps  must  c-omply  with  the  G.E.V.  standards. 

0.  The  testing  f)f  lamps  for  consumption  and  candle-power  is  to 
be  carried  out  .-it  the  marked  voltage. 

7.  The  lamps  must  comply,  as  regards  consmniitiou  a-d  candle- 
power,  with  the  following  standards  : — 

The  cdnsumptioii  in  watt«,  as  determined  by  test,  slioul<l  nut  vary 
by  more  thin  5  r>er  cent,  above  or  below  the  value  marked  on  the 

lamp.  ,    11      . 

The  mean  Kpherical  candle-power,  as  determined  by  test,  shall  not 
vary  by  more  than  L'i  per  cent,  above  or  below  the  marUed  value, 
whereby  the  »l)eci(ic  tonsumption  in  watts  Jir-r  candle  (llcfrur)  shall 
not  be  higher  than  the  values  indieoted  in  the  following  table  : 


For  these  life  tests  only  lamps  which  comply  with  the  requirements- 
set  forth  in  (7)  arc  to  be  employed,  and  among  those  the  lamps  selected 
whose  consumption  and  candle-power  approaches  as  near  as  possible 
to  the  values  marked  and  .specified. 

9.  The  investigation  of  useful  life  to  be  demanded  by  the  pur- 
chaser is  to  be  carried  out  on  five  lamps  of  each  kind  in  tlie  consign- 
ment. The  test  of  candle-power  and  consumption  is  to  he  applied 
to  5  per  cent.,  and  at  least  10  lamps  of  a  kind,  from  each  consignment. 
Lamps  broken  in  the  course  of  Unpacking  or  testing  are  to  be  excluded 
from  the  results. 

10.  A  consianiufiit  of  lamps  may  be  returned  (n)  if  more  than  40  per 
cent,  of  the  lamjis  iuvcstigated  prove  to  have  a  useful  life  of  lessthan 
800  hours;  {b)  within  30  days  of  the  receipt  of  the  consignment  at 
the  testing  laboratory  of  the  S.E.V.,  if  more  than  20  per  cent,  of  the 
lamps  do  net  comply  with  the  requu'ements  as  regards  watt  consump- 
tion, candle-power  or  one  or  more  of  the  other  stated  requirements. 

If  lamps  are  returned  as  a  result  of  failure  to  pass  tests  of  useful 
life,  the  cost  of  such  life-tests  on  the  lamps  selected  is  to  be  met  by 
the  seller  of  the  lamps.  In  the  event  of  the  purchaser  havmg  put  into 
use  a  portion  of  the  consignment,  the  above  condition  shall  apply  to 
the  remainder  of  the  consignment  which  has  not  been  put  into  use. 
Lamps  which  ha\  c  lieen  subject  to  test  may  be  ^-eturned,  but  those 
which  have  been  put  into  use  cannot. 

11.  The  place  of  test  prescribed  is  the  laboratory  of  the  Schweiz- 
serische  Elektrotechnischer  Verein  at  Zurich.  Lamps  for  test 
should  be  forwarded  to  this  address  immediately  after  the  receipt 
of  a  consignment  by  the  purchaser. 

12.  The  laboratory  of  the  S.E.V.  keeps  records  of  the  tests,  to 
which  appeal  may  be  made  in  case  of  dispute,  and  which  are  accepted 
both  by  the  seller  and  the  purchaser. 

The  contesting  of  consignments  rests  with  the  purchaser. 

D1RECT10N.S  FOR  Mea.sdring  the  Candle-powek  of  Lamps. 
Definition  of  Mean  Spherical  Caiidle-power. 

1.  By  mean  spherical  candle-power  is  understood  the  mean  of  the 
candle-powers  emitted  in  all  directions  in  space  by  a  glow  lamp. 

2.  The  unit  of  light  is  the  candle,  determmed  by  the  horizontal 
candle-power  of  the  Hefner  lamp  according  to  the  recommendations 
of  the  V.d.E.  in  the  year  1911. 

Mflhod  of  7'<  sV. 

1.  The  mean  siilicrieal  candle-power  is  to  be  determined  by  means 
of  the  ribricht  globe,  used  in  conjimction  with  an  illumination 
])hotom(ter.  The  constant  of  the  globe  is  ascertained  by  using  a 
standard  caliliratetl  lamp. 

2.  The  I'lbricht  globe  receives  a  completely  homogeneous  white 
coating  on  its  iuteiior,  and  is  provided  with  an  opening  for  the  inser- 
tion of  the  lamp  to  be  measured,  and  a  second  opening,  to  which  is 
brought  llie  dillusiiig  glas<  plate  of  the  illumination  photometer 
(Hiodhuu  street  photometer,  Weber  photometer.  &c.). 

3.  In  making  a  test  a  standard  lamp,  a  calibrated  comparison  lam|) 
of  known  candle-jiowcr,  is  first  inserted  in  the  globe,  and  the  illu- 
mination at  the  oliservatiou  window  noted  with  the  photometer  ; 
this  gives  the  constant  of  the  globe.  The  lamp  to  be  tested  is  then 
substituted  for  tlic  standard  lamp  and  the  value  so  oMaiiied,  mul- 
tiplied by  the  (duMaiit  of  the  globe,  gives  the  mean  spherical  candle- 
power. 
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8.  By  "  UJteftil  life  "  io  iinderHt<K)d  the  period  of  eoMtiiiuoiis  burn- 
ing in  honrn,  at  the  indieiiteil  preHsure.  (Iiiring  which  the  mean 
upherienl  enndjc  power  docM  not  ilimii.iKb  more  lliaii  20  per  cent, 
from  its  initial  value  ;  if  the  h.mp  failn  before  this  .liminnti.,M  in  light 
occiirH.  the  iifriofi  up  to  the  jKiint  ol  iMenkiigi-  is  reKiiiiled  as  tin- 
iwfiil  life.  ■     ■■      ,     1 

'Ihe  test  of  UM-ful  life  Ih  to  he  corned  out  at  Iho  preiwure  m<li<  aled 
on  the  lamp. 


Electrolytic   Corrosion   of    Metal   in   Salt   Water.-  'I'li.- 

■■  Kngincn         innarks    that    coiisidei^ilih'    tniulde    has    1 n 

e.vperieiiceil  at  the  I'aniiina  Canal  owing  to  (■(in-o.sion  of  \nv\< 
gates  and  inarliinerv  due  to  electmlytic  action  set  up  between 
the  iron  and  M eel  paits  and  sucii  adjacent  negative  metals  as 
copper,  lironzr  and  babbit  metal.  In  several  cases  steel  east- 
ings ami  valves  have  been  almost  eat.'n  away.  To  protect  tlie. 
valves  from  Inil  her  eleetrolvlie  "(■tion  between  Hie  east  ste.'l 
and  the  liablni  metal  tiie  latter  lias  been  replaced  by  green 
heart  timber.  There  was  also  inarkc'd  eorro.Hioii  of  the  tool- 
steel  rollers,  in  the  roller  trains  carrying  the  lock  gates.  Some 
„r  the  rollelB,  bolls  and  filler  castings  have  drojiiied  out ,  due  1.. 
this  injury,  in  lln'  repairs  the  bolls  were  rivetled  (,vert,i 
keep  tlHMii  in  place.  To  protect  the  rollers  .small  pl| 
to  the  boUoni  of  the  roll.'r  path,  H«  that  enid<'  oil 
ehurged.  H  is  ex|,ected  that  this  oil  will  n.se  and  ec,ll,M 
the  rollers,  tlills  insulating  thi'in  aga.inst  attacks. 
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BY  E.  B.  BROWX,  M.-(  ..  A.V.i;.\. 

■iry.—The  indicator  describtd  depends  for  its  action  upon  the  modification  of  the  main  field  bv  the  cross  magnetisation  of  a 
rotating  armature  m  a  smallgencrat  r. 


This  instrument  was  developed  by  the  author  some  >ears  ago 
iu  the  laboratoiy  of  Melbourne  University,  where  several 
instrumonts  have  been  runninj;  under  obser\-ation  for  three 
ye-jrs.  The  results  obti-ined  justifyjthe  belief  that  a  very 
simple  instrument  can  be  constructed  on  the  same  principle 
accurate  enough  for  commercial  purposes,  and  the  accuracy 
of  a  precision  instrument  can  be  obtained  by  proper  pre- 
cautions in  desii^n. 


-B 


Fio.  1. 


Kio.  2. 


riie  instrument  con.sists  of  a  cylindrical  soft  iron  armature 
"lire  which  can  be  rotati'<l  on  its  axis  between  pole-pieces 
nttuelied  to  a  perinatii-nt  m;ij.;net.  This  armature  is  (irovided 
with  slots  or  tunnels  carrviii"  a  tiuinlierof  insulated  lonductors 
sliort-<'ircuite(i  by  rinf^s  at  both  'tids  of  the  armature  in  a 
manner  similar  to  the  well-kni(Wti  .Htjuirrel-raj^e  windinj^  used 
in  induction  motors.  .At  one  end  of  the  armature  the  sipiirrel 
ca^e  projects  conHJilerably  lieyotid  tliu  armature  cure,  as  shown 
ill  Vin.  1.  in  which  n  is  tlie  aiiiuiture  core,  which  may  or  may 
not  bi-  laminated  ;  <•  are  \]\<-  i  oiidiictorB  which  may  be  any 
miiiiber  from  three  upwanls  ;  and  r,  and  r,  are  the  sluirt- 
cireiiitiii;{  rin){s. 

Tlie  eondiietorH  r  are  insulated  in  the  slots  from  the  core, 
but  till-  nii«  /•,  iioimI  not  be  in^ul.iied  and  may  bi'  sweated  or 
Hcri'wed  on  to  ihc  core. 

When  iliiH  4iiiiiature  in  rotat'  I  ah  in  Ki«.  2,  between  the 
pole-pieees  ol  a  permanent  ma;-!!'  I  SS,  K.M.F.S  are  set  up  in 
the  ciindiictoi'4.  If  thr  rotation  rriiind  the  axis  (as.siiined 
vert,ical)  be  m  the  direction  of  rli.  irrow,  t4ie  K.M.K.s  will  be 
upwiinN  on  the  left  lianii  side  ol  t'  ■  .iiiiiatiire,  and  dowiiwiirds 
on  the  rmhl  liaiid  nide.  There  «ill  con.neipienllv  be  a  bell  of 
currentH  tlowinK  up  one  side  of  tli«  Armature  and  down  the 
otlier.  HH  .ihown  in  Fij(  .'),  which  i.«  •  section  of  l''ix.  2,  by  a 
horir.onlrtl  pUne  ihroiiKh  .(//  The  ilirertion  of  the  currenl.t 
III  till'  conilihtorH  iH  indicaleil  in  Kin.  S,  and  also  the  foiwani 
diHplae.iiienl  of  the  line  III  xero  .iirront.  which  result.-"  from 
ilie  wlf  indm  tion  of  the  arniatiiie  windinif. 

As  ii  Well  known,  the  currents  llowinK  '<•  the  condiidoiN  ol 
the  projectinn  K<|uirn-l-cnKe  windin-  priNluce  m  emus  nianiieiu 
lielii  in  the  ■.pme  witJiin  It.  iiidi.  iiti'd  by  OK  in  FiK.  I.  which 
iepri's.Mil-<  11  «er|i(in  aeroni  the  |m..|.-.  lum  pivrt  of  the  .«i|iiiriel- 
cane  wiii.liiii;.  iil  (7'  in  Fiy    •-'.  I>\    ■  liori/.ontui  pluiie.     In  tlii.t 

plane  iImi.-  h  iilieady  a  iiiimnehi   ii.Jd  i|iii>  to  In-k • il'" 

mauiiel   poli-M  winch  is  called  '    tie    ini.ir.l  field.'    at.  ' 
l.yf^f  III  Kii;   I.     The  field  "/•;.. be  lon.uiiono   tli. 


IS  called    •  the  deflecting  field."'  and  combines  with  OF.  "  the 
initial  field,'  to  produce  OR,  "  the  resultant  field." 

The  direction  of  OR,  "  the  resultant  field."  d. 
speed  of  rotation  of  the  armature,  and  it  is  onh 
add  a  small    pivoted  vane  of  soft  iron  att-   ' 
and  some  form  of  damping  mechanism,  to  i 
a  practical  speed  indicator.     Fig.  5  is  a  di.i_ 
of  a  complete  instrument,  in  which  the  soft  iion  vaue  t  i*  en- 
closed in  a  fixed  tube  to  prevent  the  action  of  air  currents 
and  is  att^ached  to  a  venical  pivot«d  axis  which  also  ■ 
an  air  damping  vane  d  and  a  pointer/)  moving  over  a  gni 
scale  ■«. 

As  is  usual  in  instruments  of  this  type,  the  moving  element 
is  balanced  about  its  axis  by  balance  weights  (not  shown  in 
Fig.  5),  so  that  the  instrument  can  be  used  in  an  incline»l 
position. 

It  may  be  remarked  that  no  control  spring  is  nee- — "• 
becau.se  the  plate  of  soft  iron  takes  up  the  directior 
resultant  field,  and  also  that  miHlerate  variations  in  the  i 
of  the  magnet  will  not  affect  the  indications  of  the  insti 
because  they  affect  both  initial  amWeflectins;  fields  in  tl. 
ratio,  so  that  the  direction  of  the  resultant  ' 

Tlie  calibration  curve  of  one  of  the   r 
Melbourne  l_"niversity  is  given  in  Fig.  0,  \vi,; 
form  of  scale  obtained.     This  particubir  instrument 
close  to  dynamos  and  motors  and  is  provideil  with  s  •  . 
case  to  diminish  stray  field  errors.     The  upper  rii  . 
is  made  of  an  alloy  with  a  low  tem|K'rature 

electrical  resistance,  in  order  to  diminish  errors  .:..    ; «■ 

of  rotor  resistance  with  temperature. 

Under  the  conditions  in  which  it  is  u,s«l  the  in.nruiucnt 
gives  readings  which  may  be  relietl  on  within   -J  per  cent.. 
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The  following  symbols  are  used  : — 

7?=Resistance  of  armature  winding. 

i=Inductance  of  armature  winding. 

p=2r[»,  where  n  is  the  armature  speed  in  revs,  per  sec. 

£'=Armature  E.M.F.  induced  by  rotation  in  the  field  at  a 

speed  ». 
E^?.p.  where  /  is  a  constant. 
/=  Armature  current. 
9=The  angle  of  lag  of  current  behind  E.il.F.  in  the  armature. 


1600 

1 

n 

1 

1 

/ 

1 

; 

1     ! 

/ 

1200 

1 

/ 

1 

J 

/ 

^1000 

/ 

/ 

! 

/ 

/ 

c^  800 

i 

|600 

t 

i    J 

/ 

/ 

/ 

/ 

400 

J 

/ 

/ 

200 

/ 

/ 

0 

/!     1     ■     '     '     ' 

c 

K 

) 

2 

5 

3( 

)    . 

4< 

5 

5 

~> 

6 

3 

70 

De  flection.  -  Decrees. 
Fig.  6. 


Between  these  quantities  the  following  relations  hokl 


7= 


E 


I 


R 

Re'orring  to  Fig.  4,  the  deflecting  field  0/i'  is  at  right  angles 
to  the  line  of  ina.ximuMi  current,  and  therefore  makes  an  angle 
9  with  the  vertical,  and  OE  is  piojiortiona]  to  /.  so  tiiat 
OE=kf,  where  A:  Ih  a  constant. 


Am  the  »|iei-d  inrreaMC.ttto  do  OA'  uikI  theiingli-of  lug.  Tim- 
action  Ih  nioMt  Hiniply  illiiHtruted  liy  niiuin.H  of  ii  circli-  (liu>,'runi 
••X[ilnined  by  reference  to  F^g.  7,  in  which  O/'  icprcsctit-s  tin- 
initial  field,  and  OR  the  ronultiml,  field,  and  O/i     1<'R     kl  in 

tlie  dedccting  field. 

Tliroiiyh  R  a  linn  (IRI'  i.t  druwn  per|ieniliciilar  to  FR,  cutting 
liorizohtiil  and  vertical  lines  through  F  in  d  nwA  I'  reM|iectivelv, 


Then  PER 
GF= 


PGF=<f, 

y ,  a  hsed  length, 


sin  9 
U 


kXp 


FP=     — =-5-  is  proportional  to  the  speed. 
cos  (f       K  ' 

A  semi-circle  is  described  on  the  fixed  base  GF  and  passes 
through  R. 

The  following  construction  will  now  be  self  evident: — In 
order  to  get  the  direction  and  magnitude  of  the  resultant  field 
for  any  speed,  cut  off  to  the  proper  scale  a  length  FP  pro- 
portional to  the  speed  and  join  GP,  cutting  the  semi-circle  in 
i2,'then  OR  represents  the  resultant  field. 

With  the  conditions  shown  in  Fig.  7  the  maximum  deflection 
would  be  attained  for  a  speed  at  which  OR  is  a  tangent  to  the 
circle,  and  at  higher  speeds  a  lower  deflection  would  result. 

A  large  maximum  deflection  is  possible  if  the  initial  field  OF 
is  lessened,  or  what  is  better,  if  the  deflecting  field  is  relatively 
stronger.  Such  a  condition  is  shown  in  Fig.  8,  in  which  the 
point  0  lies  within  the  circle,  and  a  series  of  positions  OR^, 
OR2,  &C-,  are  shown  for  the  resultant  field  corresponding  to 
speeds  FP^,  FPo,  &c.  The  increments  of  speed  are  chosen 
equal,  i.e.,  FPi=P^P2=P2P3,  &e.,  so  that  the  figure  shows 
the  increments  of  deflection  for  equal  increments  of  speed. 


An  interesting  case  occurs  when  0  coincides  with  the  centre 
of  the  circle.  The  tangent  of  half  the  angle  of  deflection  is 
then  ])roportional  to  the  speed. 

The  initial  liclil  can  ))e  varied  in  strength  liy  sliding  the 
magnet  uj)  or  down  on  the  polo-pieces,  which  provides  a  con- 
venient means  of  adjusting  the  .sensibility,  and  also  enables 
e.vperinicnts  to  bo  tried  on  the  elTeot  of  varying  the  initial  field. 
A  set  of  calibration  curves  may  thus  be  obtained  from  one 
instrument,  wliicli  agroi'  closely  with  the  curves  dedu<'ed  from 
tlieory  up  1(]  id)out  50"  dcllcction.  but  for  liiLtiier  speeds  a 
larger  delleciion  is  obl.aiiu'd  IIkih  llial.  prcilictcd  rioiii  l.ho 
theory. 

The  theoiy  L;iven  may  not  ix'  conipiote,  but  it  is  useltii  in 
<|esigriing  the  insi  rumenls,  bciwiusi-  it  show.sthe  elTect  of  varying 
t.lii'  ri'liili' I'tiitudes  iif  the  difl'ereiit.  (|uantilies  coiirenie(l. 
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If  you  have  any  respeot  for  my  subject  or  any  respect  for  me.  you 
will  not  expect  me  to  outline  in  the  space  of  one  brief  hour  the  work 
of  modem  physics.  It  is  utterly  impossible  to  do,  and  I  can  say 
that  without  affecting  an  inordinate  egotism.  The  spirit"  of  modem 
science  is  something  relatively  new  in  the  world's  historj'.  and  I  want, 
as  an  introduction  to  the  main  address,  to  give  an  analysis  of  what 
it  is.  It  has  three  elements.  The  first  is  a  philosophy,  the  second 
IB  a  method,  and  the  third  is  a  faith.  Look  first  at  the  philosophy. 
I  say  that  is  new  for  the  reason  that  all  primitive  peoples,  and  many 
that  are  not  primitive,  have  held  a  iihilo.^ophy  that  is  both  animastic 
and  fatalistic.  Every  phenomenon  which  is  at  all  imiisual  or  for 
any  reas<jn  not  immediately  intclli|.'iKU-  used  to  be  attributed  to  the 
direct  action  of  some  invisible  ])crtonal  being.  Now.  the  philosophy 
of  physics,  a  philosophy  which  was  held  at  first  timidly,  always 
tentatively,  always  as  a  mere  working  hypothesis,  but  yet  held 
with  ever  increa.sing  conviction  from  the  time  of  Galileo,  when  the 
experimcDtal  n)ethod  may  be  said  to  have  had  its  begiimings,  clear 
up  to  the  present  time,  is  the  exact  antithesis  of  the  above.  Stated 
in  its  most  sweeping  form  it  holds  that  the  universe  is  ultimately 
rationally  intelligible,  no  matter  how  far  from  a  complete  compre- 
hension of  it  we  may  now  be  or  intleed  may  ever  come  to  be.  It 
believes  in  the  absolute  imiforniity  of  Nature. 

Second,  as  to  the  method  of  wience,  it  is  a  method  practically 
imknown  to  the  ancient  world  ;  for  that  world  was  essentially 
subjective  in  all  its  thinking  and  built  up  its  views  of  things  largely 
by  intrOH|iection.  The  s^icntilic  niethi.'<l,  on  the  other  hand,  is  a 
method  which  is  completely  objective.  It  is  the  method  of  the 
working  hyiHithesis  which  is  n-ady  for  the  discard  the  very  minute 
it  fails  to  work.  It  is  the  method  which  believes  in  a  minute, 
careful,  wholly  dis]iaHsion»te  analysis  of  a  situation  ;  and  any 
physicist  or  c-nttineer  who  allows  the  least  trace  of  prejxidice  or 
preconce]>tion  to  enter  into  his  study  of  a  given  problem  violates 
the  most  Hacred  duty  of  his  profession. 

,\t  the  end  of  the  nineteenth  century  there  were  many  of  us 
physicists  and  engineers  who  thought  that  all  the  gieat  discoveries 
had  been  made.  It  was  a  coninmn  statement  that  this  was  so. 
I  heard  it  publicly  niadc  in  ISMI,  and  yet  within  o  year  of  that  time 
I  happened  to  be  present  in  Iterlin  at  the  meeting  of  the  Physical 
.Society  at  which  Koentgen  hIii>»ciI  his  tirst  photographs,  and  since 
that  time  we  have  had  a  whole  m  \v  worhl,  the  very  existence  of 
which  was  undreamed  of  befun-,  opcrn-d  up  to  our  astonished  eyes. 

Hut  we  must  n<.t  focus  our  attctilinn  too  intently  U|K>n  the  utility 
of  a  discovery.  If  you  ask  iw  what  iiri'  the  utilities  of  the])articular 
category  of  <liscovericH  which  1  am  i'kiu.:  to  run  over  here  very  rapidly, 
I  mny  lie  able  to  tell  you  of  a  guiMl  ni.ny  of  them,  but  I  shall  not  try 
to  eatalogue  them  all,  beeausethat  is  not  when- our  immediate  interest 
lies;   if  in    ■  where  there  is  no  ii,.i.,»  '    that  "  the  p<>ople  perish.  " 

Kinally.  l)efon'  launching  n]M>n  il»-  sea  of  recent  discovery,  1 
wi«h  to  make  ime  mon-  n'mmk  ,ib..ui  tlir-  method  of  seieniM-,  namely 
this;  The  prtign-w.  of  mieni  «•  i'  ilm.Mt  never  by  the  process  i.f 
n-vohition.    Vou  wc  a  gn-at  den!  in   '.our  newspa|H'r headings alMiut 

n-volutHuuiry  diwovrries.      Tliey    il l   never  hapiMii. 

I.<  I  nie  now  nu»  <iver  a  list  nf  li  n  li  ■  oveni-s  which  I  will  call  the 
ten  mo«i  nn|iiirtant  lulvonces  .if  Dm  I  ■  I  2t)  years.  I  will  not  keep 
you  l.ini/  M|i<>n  them.  I  will  jmmI  1...1  li  u|i<m"them,  l>e<aus»>  I  couM 
•jM-nd  till-  whole  I'vcning  on  anv  mi'  •  '  ihrni. 

\\<-  nn.y  iiplly  chBrnelpriiM.  (lie  |.l  in  of  the  last  2tt  years  iis  th.- 
|itiv-i' "  "f  M''-itii«m.  I'p  In  williiii  IV  yenm  llicm  were  not  a  ^■^v 
di  '  '  '  who  withlK'M  ilii-irajlcgianee  even  from  thcs<< 

"'■  ■  'nc.  iif  matt<  I     The  nuMt  illustrious  of  them 

w  .     '  •  'Wnlil. 

I  iliml.  >..ii  ..II  know  what  111.-  I'.  .«ninn  Muvemenin  an-,  but  I 
wish  r«|M..i„|l\  U)  enll  iilli<nl|ii|i  I..  M,..  (net  thai  fhimidvanii' was 
made  not   b\   »   prnchral  m.ui.  bni    K\   a  i.    .       '  ,,.t  di.l  .my 

•Xpartmrntid  work  in  hi*  life,  Kiii'.l.in,  n  n.  ,  |,,iin  «  I"' 

WIM  rsjwM..  ..f   .,„„|,.i„..    .,    H„.„r,     ,,„|   ,„.  !,,_   „„,|    ||„. 

•'M  Mil.       ll,,.    ,,  ,,ill!i  .■.in-i»l 

'"  '   Nou  can  MM'  III  iiii  ultra 

I"  'M.l    nlir   own    .'Xix  inn.  Ml  • 

•'  i.i.'li.U..ii  t..  \*.il u«^h*](  nrr  ceiii       !• 

»*■  '">  h.««  ..UIV111....I  uiwftldoftiircori..  In 

L  ...„..,    (Iininpti. 

m  the  pn».r  ..(  (hp  dIvUihilitN   ..(   ' 
.1  ..f  111..  •|(i«,.w,vof  X-rnj-n.  •  i.  1  ■ 
'"'"         '  'c  two    pint.        Mlh  nn  rlr.  It. 
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of  the  molecules  become  elettricallv  charged  and  begin  to  jump. 
some  of  them  towards  the  upper  plate  and  some  tow-.i  ,. .    .....'^ 

plate,  where  their  presence  can  be  detected  by  an  elwtr 
mstruraent.  What  does  that  show  ?  It  shows  that 
call  an  atom  has  electrical  charges  as  i>  • 

hLstorj-  of  the  last  20  years  in  physics  h,. - 
determining  what  arc  the  proix-rties  of  t> 

The  third  is  the  duscoverv  of  radio-actnif. . 
a  little  after  the  discovery  of  X■^a^-s.  Anil  ' 
matter  doing  things  we  ha«"l  never  dreame<l  it  \> 
ing  off  from  it.sclf  both  negatively  and  po«iti\  ■ 
the  negatives  with  a  speed  which  may  approa<  ! 
of  light,  ISC.tXKl  miles  per  se<-ond.  and  posit 
one-tenth  of  that,  or  I8,(XI0  miles.  The  fart  i  • 
be  imparted  to  projectiles  cf  any  kind  was  undr 

The  fourth  discover\-  that  1  wish  to  ni.  i  ■ 
atomicity  of  electricity,  the  proof  that  ; 

is  built   uj)  out  of  a  de.'inite  numlier  •  ■ 

exactly  alike,  and  that  what  we  eall  an  t-ii^!. 

simply  in  the  journey  along  the  conductor  of  11 

which  we  may  call  with  jierfi-ct  justice  •! 

The  fifth  great  discoverj-  of  miMlem  pi 

of  evidence  for  the  electrical  origin  of  n 

electricity  is  material.     Can  we  turn  it   .ip...- 

matter  is  electrical  in  origin  T    The  last  is  n..' 

the  first,  and  it  needs  evidem-e.     When   »•    ■ 

electrical  charge  ix>sses.ses  inertia  or  m  ■■ 

there  is  no  inertia  in  matter  which  is  • 

Kow  we  have  a  certain  amoimt  of  evi.i 

have  gocKl  reason  for  assunung  that  th.- 

but  a  disembodied  electrical  chnnjo.  «i 

of   electrical   origin.     With    ^c•^| 

haven't  that  evidence  as  yet.  b;, 

simplirity  to  a.<sume  one  kind  of 

good  reason  to  think,  at  any  r  ' 

ele<-tron  in  the  hydrr)gen  at<im,  ' 

positive  is  abnost  the  mass  of  ti 

never  find  it  imy  less.     Further  i  - 

atom  consists  of  o  bo<Iy  with 

ordinarily  minute,  and  we  can  ten  m-i  n. a>   nii.-.     i  .-.    -  > 

the  nucleus  as  the  jwrt  of  the  atom  that  i«  impnirtmblr  to  i' 

rays  of  radium. 

This  brings  me  to  the  s.-  ■ 

of  the  iiuchiis  niom.     Then  ' 

which  did  not   merely  t<  1- 

ther»>  are  in  the  nucleus  but  it  1 

and  the  result  el..sk.-l  ton  will 

going  appr..\  '     !      '■ 

in  the  liel.l 

ad\aiiccs  tli 

made  by  |l 

then-  an'  l\> 

ether  |>uls<- 

and  sjH'ou.l 

When  I  ho  . 


to.     TI 
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and  all  the  interests  of  the  eternally  infamous  men  who  made  this 
war  are  not  to  be  compared  in  value  to  the  world  with  a  hair  of 
Moseley's  head.  Yet  he  had  to  be  sacrificed  to  save  a  threatened 
civilisation.     A  double  honour  to  Moseley. 

His  discovery  was  this  :  He  was  analysmg  the  characteristic 
X-rays  which  are  given  off  when  any  kind  of  a  substance  is  bom- 
barded •nith  cathode  rays.  The  experiment  was  in  my  judgment 
as  brilliantly  conceived,  as  carefully  and  skillfully  carried  out,  and 
as  illuminating  m  its  results,  as  any  which  has  been  done  in  the 
last  50  years.  What  he  fomid  was  this,  that  the  atoms  of  all  the 
different  substances  emit  radiations  or  gioups  of  radiations  which 
are  extraordinarily  similar,  but  that  these  radiations  differ  as  We  go 
from  substance  to  substance  in  their  wave  lengths.  The  whole 
discovery  can  be  stated  in  this  fashion  :  If  j-ou  take  the  highest 
frequency  emitted  by  a  given  atom,  and  if  you  lay  down  on  a  table 
a  length  which  is  equal  to  the  square  root  of  tliis  frequency,  and  if 
on  top  of  that  you  lay  down  the  square  root  of  the  frequency  of  the 
atom  which  has  the  next  lower  frequency,  and  so  if  you  continue  to 
lay  down,  with  one  group  of  ends  together,  the  measured  square  root 
frequencies  of  all  the  elements  that  you  can  study,  then  what  have 
you  got  ?  You  find  that  you  have  a  flight  of  stairs,  with  perfectly 
definite  equal  treads  :    that  is,  the  frequencies  change  by  definite 


steps  as  you  go  from  element  to  element.  And  there  are  only  four 
vacant  treads  between  the  lightest  element  which  Jloseley " could 
studj',  namely,  aluminium,  and  the  heaviest  one,  namel>-,  lead,  thus 
indicating  that  there  are  only  foiu-  elements  in  this  range  which  we 
have  not  already  found. 

My  last  of  the  great  discoveries  of  modern  physics  is  one  that 
I  wiU  just  touch  upon.  It  is  the  discoveiy  of  cpiantum  relations 
in  photo-electricity,  in  X-rays,  and  in  optical  spectra  ;  but  here 
1  am  coming  to  a  field  which  we  do  not  know  very  much  about, 
which  we  do  not  yet  understand. 

I  feel  just  as  sure  as  Shakespeare  did  that  "  there  are  still  more 
things  in  heaven  and  earth  than  are  dreamed  of  in  our  philosophy," 
and  if  we  stop,  it  will  be  because  we  have  forgotten  the  lesson  which 
Galileo  first  tried  to  teach,  and  which  we  have  been  learning  in  the 
last  100  years,  and  that  is  the  lesson  of  research.  It  is  the  lesson, 
the  philosophy,  the  method  and  the  faith  of  modern  physics.  That 
is  our  hope,  and  if  we  keep  that,  if  we  don't  call  in  our  scouts  because 
the  rewards  are  larger  in  the  appUcations,  then  1  haven't  any  doubt 
that  our  civilisation  wiU  go  on  ;  and  if  we  do  call  in  our  scouts  here 
in  this  country,  then  our  civihsation  wiU  give  place  to  that  of  some 
other  country  which  does  not  do  so,  but  which  learns  the  value  for 
the  human  race  of  the  spirit  of  modern  scientific  research. 


DISTURBANCE    OF    TELEGRAPHIC    COMMUNICATION    IN    THE     RHONE    VALLEY 
THROUGH  THE   OPERATION   OF  THE  LOTSCHBERG  ELECTRIC   RAILWAY.* 


BY  M.   DUMERMUTtr. 


Since j,the  opening  of  the  electrically-operated  Lotschberg  Railway 
all  the  telegraph-wires  of  the  Swiss  railways  running  into  Brig  were 
so  strongly  affected  that  communication  was  at  times  quite  impos- 
sitjle.'-  The  telegraph  wires  run  along  the  railways,  and  are  all  single 
withj^carth    return.     An   unsuccessful   attemirt   to   eliminate   these 


the  disturbance  currents  had  a  frequency  of  15  cycles  a  second, 
which  is  the  frequency  of  the  Brig- Lotschberg  Railway  supply. 

As  the  centre  of  the  disturbance  was  probably  near  Visp,  a  further 
study  was  made  of  the  currents  in  the  separate  sections  Sion-Visp 
.md   Visp-Brig.     The   measurements   in    the   former   section   were 


•   Junflf'jujoch 
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di)4tiirhancCH  wiih  niiide  by  rcnuivjng  the  earthing  ])ohit  of  the  lilc- 
Knijih  wircM  from  Krin  to  KicHch.  It  wax  Htill  impOHHiblc  (o  telcgniph 
iiH  long  iiK  thiTc  waH  nny  train  owending  belwi'i'ii  the  stationw  of  Brig 
iiti'l  Flothcri.  whir  h  (ilace  \h  M*)  metres  above  the  Hhonc  Valley. 

'I'hi'cx[)criiiH-iil.'<  (lewrilied  were  carried  out  to flet<Tmiiie  the  nature 
iindeauHcdf  tlicdixtiirlinnceKiind  lo  devi»riiwiifm  for  tlieir  reniovnl.  A 
niinilii-r  <il  ox'  iIIultiiiiih  were  taken  of  thu  (iirrenlK  (lowing  in  the 
tclcKr/ipli  Wir<->,  lypiijd  ciirvi-H  bi-jn«  hIiowu  in  Ki^.  -,  in  which  the 

currenlM  are  iiinipiiri'd    in  ii    railway   telegraph  wire  lietw m  Sioii 

mid  r.rig.  mid  a  duplex  [xiHlal  telegrnph  wire  between  \\r\\!  mid  KicHcli. 
Th«  eiirrenl  between  I'.rig  iind  Sion  Wiih  Ttt^  iiiA.,  wliicli  eorreMpoiidH 
lo  I2'fi  voIlM,  calciiliiled  from  the  known  reslHlanee  of  the  eiiiiiil.  It 
will  he  note<l  that  there  im  a  ('OiiHiderablephiiiw-diNplarciuciil  lietweeii 
the  ciirn-ntB.  The  fri'qiieni  y  of  the  ciirrenlM  waM  menHuied  by 
MipiTjMjHini.'  HiiiiiiltaiicoiiN  iiHi'illograiiiH  of  the  dlHtiirhnnre  ciiiTentM 
mid  of  n.TO  lycle  light  ingHii|i;ily,  with  theremilt  that  it  wnH  found  that 

*.  Al.HtriK  t  iif  nil  urticle  in  the  "  Klrklruti'ohnim'lie  JCeilMclirifl,"  No.'l, 
liil7' 


obtained  by  disconnecting  tlie  earth  at  Brig,  and  einneeting  the 
Sion  Brig  line  through  the  measuring  instruments  to  a  local  wire 
running  fnun  lirig  to  Visj),  and  earthing  it  at  \'isp,  thuH  formuig  a 
piaetlcally  mm  inductive  loop  between  Urig  and  Visp.  The  iiidiiecd 
voltage  was  idiiiiil  the  Hiimc  magnitude  and  of  the  same  fnM|ueiicv, 
aH  «liowri  ill  l''i).'.  L'.  when  a  train  was  running  fmiii  Brig  to  llolheii. 
The  curve  of  I'l.'.  :i  wnH  obtained  on  the  seetir.ii  \'isp    Mrig  when  no 

train  hiis  nii i:,  and  hIiowm  the  cleetrostatic  dislurliance  arising 

from  the  chaiginL'  of  the  trolly  Win-  at  l.^..(MMt  volts.  The  fiimla- 
meiital  wave  of  in  (|neney  '■'")  cycles  a  sccoiid  shows  a  iiiiukcd  super- 
piwed  liariiionii'  i>f  a  frequency  "f  about  (iOO  I'yclcH  n-8econd. 

A  new  HericH  of  (cHtu  were  now  mad(^  between  Brig  and  Blit/iiigcn. 
using  a  podtal  t<li  graph  win-  between  the.-<e  stations.  It  could  be 
iiHMUiiii-d  that,  Hf  I'.lit/.ingeii  is  about  2."i  luu.  fnun  Brig,  the  earth  at 
Blil7.irig<'n  was  onlside  the  region  of  the  disti.rbances  arising  from 
the  Brig  LiptHclilMi^.  Bailwny.  l-'ig.  I  shows  a  typical  oscillogram, 
the  indiii'i^d  vollngcs  on  the  two  sectioiiM  under  coniiiarison  being 
about  :iM  \..l|..  in  III.-  w  in-  bclwci'ii  Smii  niid  BiiL'  and  l>  volts  between 
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Brig  and  Blitzingen.  The  oscillograms 
show  a  considerable  phase  displacement 
two  sections,  which  points  to  the  cone 
currents  cannot  be  the  sole  cause  of  the 
must  originate  to  a  great  extent  from 
Both  Sion  and  Blitzingen  lie  outside  the 
their  earth  plates  may  be  assumed  to 


r«:g,*n 


in  this  series  of  tests  also 
between  the  currents  in  the 
lusion  that  stray  or  earth- 
disturbances,  but  that  they 

electromagnetic  Induction. 

area  of  di-sturbance,  and  so 

have  the  same  potential. 


If,  therefore,  the  di.-turbanci-s  on  the  Brig-Sion  and  the  Brig- 
Blitziniicn  lines  were  due  to  earth-currentfl,  the  voltages  in  the  two 
sections  would  be  i'<iual,  as  the  earth  at  Brig  is  common  to  both. 
Now  the  oselllograms  .show  that  the  voltage  on  the  Sion-Brig  line 
wa-M  Kve  to  six  times  as  great  as  on  the  Brig-Blitiingen  lino.  From 
this  fact,  and  the  phase  displacement  of  the  currents,  it  therefore 
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follows  that  the  iiuliiitive  disliirlKiiii  i-  is  far  greater  than  the  dis- 
turbance caused  by  earth  currenls.  iiid  that  the  disfurbance  on  the 
Brig-  Blit/ingen  line  is  to  an  ii])|ireii^dili-  extent  due  to  earth-currents, 
while  the  disturbance  on  the  BrigSion  hue  is  principally  to  be 
ascribed  to  induction.  'Jliis  is  corrolioroted  liy  the  oscillogram 
(Fig.  .*>),  showing  the  currents  in  a  liiu-  l>etweon  Sion  and  Blit7.ingcn 


compiinil  with  the  lurrents  m  n  \\\u-  I.-  iwcrn  Sion  and  Urig.  Then' 
eaiumt  lir  .inv  earth  eurii-nt'<  \\\  lli.  I..11  '.t  line,  as  the  two  ends  an-  at 
the  iiitiK'  .urth  imlentinl.  i:ii'.  ti..  1  iti,  efleets  must  ha\e  been 
very  "iiudi  owuig  to  the  ilMtano-  i>f  il,.  vtxtw  uwil  fniui  the  trolley 
win*  of  thi-  nulwny.  The  o«.il|i>^r  .m  i.hows  timt  there  is  a  slight 
djllrmiie  between  the  two  current h,  .i«  uik  to  the  cnrlh  i-urn>iits  that 
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nre  |.r.v.ent  m  .  uivr  I.  aiul  al>M<nl  (mtii  .  un-o  11,,  an)!  «»  the  rurrvnt. 
an-  nearly  .■.|ii..l  nnil  nearly  in  phn«e  it  (ollowa  that  the  di.lurl.aiue 
In  the  Nion  ling  linn  niiist  Ih>  nmudy  due  to  induetiiin.  An  exoiu 
inntion  nl  ,1  numlirr  n(  Ihr  o><  dlngrnmo  Khow*  thai  the  lllN».\.li' 
Imrmoni.  nlways  ha*  Iho  <iune  plM«-  n  lation  to  the  run.lameiitrtl. 
whii  h  .lii.w«  Hint  lliii.  ox  illiition  inu<l  ••rii|inat«>  uii  llie  rndwny  and 
not  from  iHMiir  other  wiuri-)<. 


rig.  6  IS  cbTiwn  from  voltage  mea«irements  to  show  the 
beween  the  various  disturbance*  in  different   sectfcns  of   v 
Ihe  wire  .S>on-Blit2ingen  is  ajfeoted  only  bv  induction,  th-  u,r 
^lon-Bng   by  mduction  and  earth   cnrrenU   and   the  *ire   Bria- 
Ulitzingen  mamly  by  eart  h  currents. 

As  a  practictil  result  of  the  ex- 
periments the  earthing  point  of  the 
telegr,iph  lines  was  transferred  from 
Brig  to  \'L-,p.  and,  although  the  dis- 
turbances were  not  quite  eliminated 
thereby,  communication  became 
fairly  good  except  at  times  when 
there  was  exceptionally  heavy 
traffic  on  the  railway.  It  is  in- 
tended to  lay  a  new  earthing  wire 
to  Turtnumn,  23  km.  from  Brig, 
and  it  is  ex{K-cted  from  preliminary 
experiments  that  the  dusturbanees 
\vill  be  practically  removed. 

It  appears  therefore  that  in  order 
to  eliminate  inductive  effects  it  is 
necessarj-  to  remove  the  earthing 
point  of  the  telegraph  wires  from 
Brig  in  the  direction  of  Sion— i.r., 
inlo  the  area  of  origin  of  the  dis- 
■  turbance, -so  that  the  inductive eflet-t 
are  able  to  Lc  compensatctl  in  the 
insulated  earthing  wire.  A  re- 
moval of  the  earthing  point  on/  <^ 
the  area  of  disturbance  Ls  of  no 
avail.     The  transfer  of  the  earthing 

point  from  Brig  to  \'Lsp  rcdiutMi  the  disturbanrw  in  the  Sion  Bnc 
line  by  ^.\  [K-r  cent.,  mid  the  transfer  to  Ciampel  rrducpd  tli'  '     '  > 
8.j  per  cent.     The  transfer  to  Turtmann  will  practically  d': 
them  altogether. 


^  _?re^J*V>«f^ 
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METER  ACCURACY  ON  ARC  FURNACE  LOADS. 


In    elcitrir    an-iuni;ic  r-    iiMtl    in    ui  1 
current  wave  sha|io  is  at  times  gn^ath 
an  induction  meter  on  this  s«tm"   wm- 
groiind.     On  accoimt  of  the  rupi 
striiment.s  iiiulil  not  Ik-  us*-*!.     I' 
without   any   iron   in  their  ma»:: 
pen.sjitcd  for  inductive  loads  luul  uio-^l  w 
of  the  induetionty|ie  walllumr  meU-r 
meters  were  inslnlli.i 
foriiU'i-s.      .\   large  1 
ditioiis  of  funiate  .  ; 
tyiK-  meters  agn'id  \^<  » 
formers  were  testid  by   '■■ 
urtiticially  <lislorte.l  «  iv 
The  laboratory  wa\> 
furnace  curn'iit  xvin 
duced   no   .ipi' 
as-Miiiied   tli>^ 
(liniace  wa\' 
condltioiiH  r< 
of  the  .'iiM<'' 
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THE  PLACE  OF  THE  PHYSICISr  IN 
ENGINEERING. 

No  alliance  is  more  essential  to  progress  than  that  of, 
the  man  of  action  with  the  man  of  thought.  That  anyone 
will  dispute  this  is  unlikely,  for  it  is  one  of  the  principles 
of  modern  civihsation.  We  feel,  nevertheless,  that  the 
principle  is  one  which  needs  emphasising,  since  on  our  faith 
in  it  depends  our  future  position  among  the  nations  oi  the 
world.  Time  was  when  the  man  of  thought  made  thought 
his  aim.  The  man  and  his  thoughts  Uved  behind  blind 
walls  ;  thev  hved,  died  and  were  forgotten  together.  It 
is  therefore  hardly  to  be  wondered  at  that  thought  came 
to  be  looked  at  askance. 

A  remnant  of  this  attitude  is  seen  in  the  names  given  to 
those  schools  whose  special  function  is  to  teach  the  aUiance 
of  thought  with  action.  Instead  of  schools  of  science  they 
are  called  schools  of  applied  science  ;  instead  of  schools  of 
chemistry  or  of  optics  they  are  schools  of  technical  chemistry 
or  technical  optics.  In  these  schools  it  has  become  an 
unwritten  law  that  science  shall  never  be  taught  merely  for 
science's  sake,  and  that  a.  teacher  shall  never  fail  to  answer 
in  terms  of  £  s.  d.  the  question,  "  What  is  the  use  of  it?  " 
We  are  of  opinion  that  the  worship  of  "  practical  appli- 
cation "  is  in  danger  of  being  carried  too  far.  Among  the 
remarkable  shortcomings  of  the  modern  student  on  leaving 
Jiis  technical  school  are  slovenliness  and  carelessness  of  detail 
in  experimental  work.  His  highest  aim  is  "  commercial 
accuracy."  This,  we  believe,  results  directly  and  un- 
avoidably from  aiming  at  the  deplorably  low  ideal  of 
■■  commercial  utility." 

The  history  ot  engineering  during  the  past  150  yeai>' 
shows  greater  advance  than  was  made  in  all  the  preceding 
ages,  and  this  advance  has  resulted  directly  from  careful 
thought  based  upon  careful  experiment.  The  essential 
knowledge  upon  which  engineering  advance  has  been  based 
was  won  bv  men  who;  fortunately,  were  far  too  keenly 
engrossed  in  the  search  after  knowledge  for  'ts  own  sake 
to  worry  about  its  immediate  application. 

And  certainly  during  the  past  twenty  years  the  evidence 
has  been  insistent  that  i)rogress  in  engineering  has  depended 
aljove,  all  upon  the  men  who  have  sought  knowledge  not 
with  any  thought  of  its  imiriediatc  application,  but  rather 
because  of  tlie  faith  they  have  had  in  its  intrinsic  power 
for  good.  Such  men  have  becom<!  known  as  pure  physicists. 
It  i«  time  their  importanct;  to  engineering  was  more  widely 
acknowledged. 

The  general  recognition  by  engineers  bikI  maiuifucliirers 
of  the  importance  of  the  piiysicist — recognition  not  of  the 
iiperficial  sort  whii-h  men  have  the  habit  of  granting  to 
iill  sorts  of  high  principles  of  which  they  nevt'r  trouliU-  to 
H;ik  till-  real  mi'iining,  but  of  the  practical  soit  involving 
iiclion  is,  we  think,  one  of  this  nation's  most  urgent neetls 
at  lh<'  prejHent  time. 

Ill  thirt  connect  ion  tlie  recent  l'it])er  on  "  ModiM-n  i'hysicH  " 
read  iiy  Prof.  .Mim.ikan  iiefore  the  Amerieiin  Instituteof 
Kleitri'al  Krigineci.H  is  ol  great  intercHt.  I'rof.  Mfi.i.iKAN 
outliiir^  wliiit  he  considers  to  have  iteen  tlie  ten  (iiscoveries 
wliirli  mark  "  the  ten  most  important  lulvanccs  of  the  last 
twenty  years.  "  "  If  you  ask  me,"  sayt  he,  "  what  iir<'  lli<' 
iifilitii's  of  thi'  particular  category  of  discoverieH 
I  mav  lie  ulile  tri  tell  voii  of  a  good  many  <it    lln'Oi.  IhiI    I 


not  try  to  catalogue  them  all,  because  that  is  not 
w'here  our  immediate  interest  lies  ;  it  is  '  where  there  is 
no  vision  '  that  "  the  people  perish.'  " 

A  striking  paragraph  is  that  in  which  the  lecturer  refers 
to  MosELEY — the  young  English  physicist  whose  loss  the 
nation  will  never  be  able  to  make  up.  "  This  discovery 
[that  of  important  new  relations  between  the  elements] 
was  made  bv  a  young  Englishman  only  26  Vears  old, 
MosELEY,  who  has  already,  unfortunately,  fallen  a  victim 
to  this  juggernaut  which  is  at  the  present  time  crushing 
out  the  finest  scientific  brains  in  the  world.  Moseley  was 
killed  at  the  age  of  27,  a  3^ear  after  he  made  his  epoch- 
making  discovery,  and  all  the  lives  and  all  the  interests 
of  the  eternalh'  infamous  men  who  made  this  war  are  not 
to  be  compared  in  value  to  the  world  with  a  hair  of 
MosELEY^'s  head.  Yet  he  had  to  be  sacrificed  to  save  a 
threatened  civilisation.     A  double  honour  to  Moseley." 

All  engineering  depends  for  its  success  upon  a  knowledge 
of  the  properties  of  materials.  Many  of  these  properties 
are  isolated  facts,  of  which,  before  their  discovery,  we  had  ' 
'  hardly  dreamed.  Because  of  this,  much  of  engineering 
advance  has  been  by  slow  groping  in  the  dark.  The  man 
who  can  throw  a  little  light  upon  the  question  of  the 
ultimate  constitution  of  matter  brings  nearer  the  day  when 
it  will  be  possible  not  only  to  predict  the  properties  of  a 
given  combination  of  elements  but  also  to  predict  the 
combination  of  elements  which  shall  have  desired  proper- 
ties. Moseley's  discoveries  represent  one  of  the  most 
remarkable  advances  that  ever  have  been  made  towards 
a  complete  explanation  of  the  relation  between  -the 
chemical  elements,  and  seems  to  bring  us  within  reach  of 
.  the  s'fecret  of  their  transmutation. 

Nevertheless,  we  doubt  whether  so  many  as  one  in  twenty 
of  the  engineers  in  this  country  have  even  so  much  as  heaitl 
of  Moseley. 

■'•It  is  'where  there  is  no  vision'  that  'the  people 
perish.' "  ' 

Where  was  the  "  vision  "  of  those  who  allowed  Moseley 
to  be  sacrificed  '! 

We  feel,  indeed,  that  lack  of  vision  has  proved,  especially 
of  recent  years,  a  weakness  that  has  cost  thif  country  very 
dear. 

The  ten  discoveries  enumerated  liy  Prof.  Millikan  bear, 
all  of  them,  upon  the  (juestion  ot  the  atomicity  of  matter, 
and  of  electricitv — the  substance  of  which  matter  seems  to 
■be  built.  In  mentioning  a  few  of  the  more  imptntant 
developments  in  engineering  which,  already,  have  grown 
out  of  these  discoveries,  Prof.  Millihan  is  careful  to 
emphasise  the  foolishness  of  judging  of  the  value  of  physical 
research  in  terms  of  the  commercial  worth  of  its  immediate 
application.  "  The  utilities  might  come,  they  always  do 
come,  but  llii\-  generally  crop  out  as  by-products,  and  the 
man  wlm  has  got  his  mind  fixed  merely  on  utilities  is  simjily 
(lie  mail  who  kills  the  hen  to  gel  the  golden  egg.  I  have 
just  as  much  lesjiect  for  utilities  as  you  or  anybody  has. 
I  believe  that  nothing  is  worth  e.vcept  as  it  contributes  in 
the  end  to  liiiiiiaii  progress,  but  the  dilliciilty  i.s  you  can- 
not tell,  mi|- can  I  or  atiyliody  else  tell  what  is  going  to 
contribute  to  luiman  jirogrcss.  ' 

Tlie  fetish  ol  immediate  utility  has  already  greatly  re- 
tarded engiiiieiing  progrcw  in  this  "country,  and  there  never 
has  been  a  moment  that  has  called  us  so  ilniier.ilively  to 
give  up  tJuH  fci  i.sli  as  the  present.  The  engineer  who  apjiiies 
Hcientitic  knowledge  in  the  const  met  ion  of  great  works 
servcD  hJH  country  meafltirably  well  ;  the  jihysicist  who 
adds  a  new  fact  to  scientific  knowledge  serves  his  eoiiiiliy 
immeiisurubly  well.  The  physicist  is  the  pioneer  upon 
whose  work  every  advance  in  enginei'riiig  depends. 
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WATER-LEVEL  APPARATUS 

jshows    in    your    office    or    engine    house    the 
water    level    in    distant     tanks    or    reservoir. 


It  consists   of    two    parts — the   Transmitting 
Apparatus    and    a    dial    Indicator,    or  Re- 
corder witK  chart,  which  areconnecled  to- 
gether electrically  by  a  single  wire. 
The  battery  power  required  by  the  In- 
struments is  very    small:    6  "Silver- 
town"  Leclanche  Cells  would  suf- 
fice to  work  an  Indicator  several 
milesawa>'. 

The  Transmitterismadeof  non- 
corrosive    metals,  and   solidly 
constructed.  The  Indicator  is 
provided    with    a    silvered 
dial    and    enclosed    in    a 
metal  case. 

Further  particulars  and 
prices  on  application. 


The  India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  Ltd. 


Head  Office 

10*,,   Cannon   Sircet,    London,    K.C;.  4. 


(The  Silvenowa  Company 


SIMPLEX 

Wires  and  Cables 


KM!  KLECTRIC  DISTIJUU   I  I<>N  <»I    \^'>   -' "^ ' 


in  i'.im;!!.  i'\n.i{  oi;  (  xmijhk    in-i  i  m'^n 


SliMPIF\\\lRF^CABLt(9 
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TELEPHONE  RELAYS 

For  use  on  ordinary  telephone  lines. 

Granular  carbon  microphone  in  sealed  capsule. 

Magnification  of  current  from  50  to  150  times  with  crisp-clear 

articulation. 
Automatic  in  its  action  and  requires  no  attention. 
Will    magnify  speech  as  received   over   the   telephone   so    as  to   be 

audible  throughout  a  room. 

Also  TELEPHONE  RELAYS  for  Magnifying:  Wireless  Signals  or  Recording  them. 


For  Particulars  and  Prices  apply  Patentees  and  Sole  .Manufacturers. 

S.  G.  BROWN,  Ltd.,  Willesden  Lane,  N.  Acton,  LONDON,  W. 

T'.lephom:  CHISWICK  1469.  Telegrams:  "SIDBROWNIX  LONDON."  Type  "G 


Te'egraphlc  Address:    "Reactance.  Vic.  Lonecn." 
Codes  ■■  Western  Union  and  Private. 


Telephone.-  Victoria  2538. 


BROWN,  BOVERI  &  CO.,  LIMITED, 

ENGINEERS. 

(Temporary)  Head  Office  for  the   United  Kingdom  and  the  Colonies: 

9.  OLD  QUEEN  STREET.  WESTMINSTER.  LONDON.  S.W.  1. 


!l 
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Mxondab   (Btibz " 


(UEGISTEKKD) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 


Will  stand  heavy  boosliiiK  charges.  Its  life  is  betwi-en  two  and  three  tinie.s 
tliat  of  an  ordinary  flat  plate.  The  rate  at  wliich  it  can  be  re-charRod 
depends   only   on    what    has   been    taken   out   and    is   irrespective   of   its  size. 

Circular  40   dtscriblnH  the  cell  tiilll  bi  stni  past  free  on  apptUatton 


#piima>i^ 


ELECTRICAL  STORAGE 
COMPi\N\    LIMITED 


'  and   Work-.: 

IFTON    Jl-NC'MON.    M ANCIIl-.STKK. 


London  Office  : 

.49,   VICTORIA    .STKKKT.    .S.W.  I. 
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THE  QUESTION  OF  NITROGEN  FIXATION  IN  THE  U  S.A.  FOR  PURPOSES  OF  WAR.* 


The  following  report  to  the  Ordnance  Department  (r.S.A.) 
by  Mr.  C.  L.  Parsons  (Chief  Chemist,  Bureau  of  Mines),  dated 
January  27,  1917.  was  written  after  a  trip  to  Italy,  France, 
England,  Norway  and  Sweden,  visiting  many  plants  producing 
nitric  acid  : — 

The  conclusions  are  based  on  the  maximum  requirements  for  muni- 
tions purposes  of  the  United  States  Government  of  : — 

In  time  of  peace 20,fHW  tons  of  nitric  acid. 

In  time  of  war 180,000  tons  of  nitric  acid. 

The  increase  in  the  output  of  ammonia  from  by-product  coal  since 
1915,  if  oxidised  to  nitric  acid,  is  alone  more  than  sufficient  to  meet  this 
requirement.  The  oxidation  of  ammonia,  including  that  produced  from 
the  destructive  distillation  of  coal,  picscnts  no  serious  difficulties,  and 
the  necessary  plants  using  the  emergency  procedure  adopted  in  (}ermany 
could,  in  case  of  need,  be  quickly  installed  to  meet  the  Government 
requirements. 

In  my  opinion  the  following  methods  include  the  only  ones  which  need 
to  Ix;  considered  in  the  final  choice  of  the  procedure  to  be  employed  by 
the  Government  in  providing  a  source  of  nitrate  supply  : — 

1.  Nitric  acid  may  be  obtained  directly  from  the  air.  with  no  raw 
material  except  that  contained  therein  by  directly  burning  the  nitrogen 
and  oxygen  of  the  atmosphere  by  means  of  the  electric  arc. 

2.  Nitric  acid  may  be  obtained  from  the  oxidation  of  ammonia. 
The  processes  to  be  considered  are  ; — 

(«)  Arc  pro<-ess,  in  which  nitrogen  and  oxygon  are  directly  burned  to 
nitric  oxide  under  the  influence  of  the  electric  arc. 

(h)  HatMT  process,  in  which  nitrogen  and  hydrogen  are  directly  com- 
bincil  to  form  ammonia. 

(r)  Cyanamide  process,  in  which  carbon  and  lime  are  first  heated  in  an 
electric" furnace  to  form  calcium  carbide.  The  carbide  is  then  treated 
with  i)ure  nitrogen  to  form  cyanamide,  and,  in  turn,  the  cyanamide  is 
hydroli.sed  V>y  steam  in  special  autoclaves  to  produce  ammonia. 

(rf)  BypriKluct  ammonia,  obtained  as  a  by-product  in  so-called  by-pro- 
duct coke  ovens  by  the  destructive  distilliitiun  of  bituminous  coal. 

(e)  t'yanide  process,  not  yet  eommcn  iiiliy  developed,  but  carrying 
great  promisi-  of  cheap  combined  nitrcpg<-M.  This  process  embraces  the 
direct  combination  of  nitrogen,  carbon  and  sodium  to  form  sodium  cya- 
nide by  heating  together  an  intimate  mixture  of  carlion,  soda  ash  and 
nitrogen  in  tho  presence  of  finely  divided  iron. 

.Ml  the  processes  prrKlucing  ammf>nia  involve  the  further  oxidation  of 
that  ammr>nia  to  nitric  acid.  The  ammonia  may  be  oxidised  by  means  of 
heated  (eli'ctrically  or  otherwisi-)  platinum  by  presenting  as  large  a  sur- 
face ns  possible  of  glowing  |)latinuni  to  the  pro|x'r  mixturi'  of  ammonia 
and  air,  unilcr  which  conditions  the  nitrogen  in  the  ammonia  burns  to 
nitric  oxide.  The  methods  to  be  considered  for  the  oxidation  of  ammonia 
are  ; 

I'l)  Ostwald'liarton  method,  now  ustil  in  France  and  England,  and 
probably  also  in  Gernianv. 

(/<)  Krank-Caro  nietliod.  now  used  to  proiluce  IUO,0<M)  tons  of  eomen- 
trated  nitric  acid  in  Germany,  ami  e\|i<rimentally  installed  with  modi- 
fications in  two  snnill  plants  in  this  cnunlry. 

(<•)  The  oxiiliition  in  solution  of  aninionia  or  dicyanamiile  to  ammo- 
nium nltrat4'.  as  yet  carrieil  out  only  in  nn  exfH'rinu'ntal  installatii>n  in 
•Sweden,  and  l>eing  installed  in  twc  pliinl-.  now  in  pniees.s  of  enclion  - 
oni'  near  Gothenburg,  Sweden,  ami  I  lie  ..ihir  and  larger 'plant  ni'ar  Ili'rlin, 
(iermany. 

TiiK  Am    I'lioi  Kss. 
Till'  ari'  proeens  was  the  first  eoninicri ml  proeess  to  l)o  di-velopcd  for 
the  lixaliiiii  of  nitrogen.      It  is  nmv  oi'i  iHcd  m  Southern  Norway,  em- 
ploying   'J.i't.lNHI  kw.    of  eliM'tricitv    .|.s.l..|»d   from   the  ehea|N'sl'   largi- 
■  'li.    «orld.     This  is  th.'  only  largo 

ill  III  tnllntjons  uf  an  ex|H-rim<'ntal 
ln>  ' 
ilui  d  by  the  ilin<et  combination 
c  '  firm  a  dilute  gow-ous  uiixlum 
!  1  '  iinverti'd  into  nitrii' dioxiile 
I  .  '  ■  lowpm  to  form  mine  aeid. 

Ill  Known  OS  n'gnrds  productnui 

\.  N«,  iin  Acciiunt   of  till-  very 

i>  '•    'i"  fni't  lhi%t  the  raw  iiiaterinln 

id  lu  id  enn  tlien<  be  pnslu I 

M  '              otiier  eominerclnl  prineu. 
Ill I.  n  Urg<'  exce'x  i>f  lii'a'   Is 

1     I  iHMTU-ll    into    uteidll,    wlucli 

III  '<  >k  nitric  nciil  obtAitii'd  in  the 

III  I  I  f'lr  munition  work«.      The 

' '    "li  for  itn  nppliention 

■  npn  low.  when  once 

■•..',.  i.lly.      A-  Ih-'  (orniu 

I  lie  nitrogen  and  .>\\u'*'H  ••( 

plirnliMl  pn^'riHc,  m\..Kiiic 

"•rr  or  ln«  thi'  cnie  witli  nil 


iie.tall»li..ii  of  hydro. electric  power 
irixlallntiMii  of  the  an<  pnH'ens,  hut 
nnt.iirc  have  iwvn  ma<|e  in  other  ci 

IJy  tie-  arc  prfMCw.  nitric  aeid  is 
..f  till'  owgeii  and  the  nitrogen  of  il 
i.f  nitric  oxidi'n  with  air,  Tli<'  nilic 
niid  i»  «li«iirlMMl  in  water  in  imiin  n 

The   inelleid   IK  one  of  tl lo.t    oe 

III    rrlntlon    to    |Minrer  I'Olinlil 
I  li.NiphonM-  |H>wer available  III  \.,r« 
I'l^i  niitbing  and  »ni  alwnv«  ul   liu 
li\  111.-  an    priK'eu  at  a  eont  Ic,  ilmi 

III.  cl.iit.il  to  the  priHiucliMii  .,f 
d.\.l-|"i|     «  liicli  I  an  Im'.  and    ik  hi 
iii-i\   I-      III  I  1^,  ux'd  forc.iiicenliiilii 
III.  H.rpl  I'.ti   li.wern  to  the  ntrtuig  u.  c 
ixiim  of  -.i.nin  l»  ou  Urge  thai  nin 

ll,»ve   aUo    l»H.n   doViMHi.        A«   the    III 
iin.Irr   wnv   the  0|M>r«tion  gm'«  ..n    il 
li'.ii  of  mine  nelil  in  dirrit  niel 
the  nir  nil. I  watxf  as  niw  nini 
inteimciliiiie  priHliieta  nn'  tic  ' 
other  pnneaara. 


In  spite  of  these  manifest  advantages,  however,  it  appears  to  bet  the 
general  opinion  of  the  European  engineers  with  whom  1  came  in  contact 
that  even  with  the  cheap  horse- power  enjoyed  by  the  Nomcgian  plant-s. 
they  might  -have  had  to  discontinue  their  operations  except  for  the 
stimulus  given  by  the  present  European  war.  Even  as  it  is.  the  Norsk 
Hydro  Company,  operating  the  are  plants  at  Notoddeu  and  I'jukan.  has 
been  obliged  to  install  large  ammonia-producing  plant-,  in  order  that  they 
might  convert  their  nitric  acid  to  ammonium  nitrate,  and  thus  nnder  it 
transportable  to  markets  where  it  was  needed. 

The  cost  of  power  used  for  the  production  of  nitric  acid  in  Norway  is 
less  than  $.■>  per  hors^- power-year.  The  best  estimates  indicate  that 
with  power  at  .SIO  per  horse-power -year  the  cost  of  finishe<l  strong  nitnc 
acid  at  the  jjlant  would  be  as  cheap  as  by  any  other  process  now  in 
operation.  However,  "  the  low  cost  of  producing  nitric  acid  by  the 
arc  process  is  outweighed  by  so  many  disadvantages  that,  in  my  opinioD, 
the  process  is  entirely  inappUcable  to  the  uses  of  the  I'nited  States 
Government.  The  cujt  of  installing  the  are  prcx-e-ss  is  high,  and  it 
involves  the  u.se  of  an  amount  of  horse-power  that  se<-mingly  is  not 
available  on  the  American  Continent  within  reach  of  the  points  where 
the  nitric  acid  would  have  to  be  used.  Nitric  acid  is  not  economirally 
transportable.  .-Vs  strong  nitric  acid  it  can  be  transjxirto*!  only  if  tank 
cars  made  of  aluminium  can  be  obt-ained.  and  aluminium  is  a  metal  that 
for  this  purpose  has  many  disadvantages  besides  cost.  The  nitric  aeid 
might  be  transported  mixed  with  sulphuric  acid  in  iron  tank  cars,  but 
this  involves  the  erection  of  large  sulphuric  acid  factories  near  to  the 
nitric  acid  plant  and  a  large  addition  in  freight  rates. 

Nitric  acid  do-s  not  readily  lend  itself  to  the  production  of  fertiliser 
material,  although  it  may  be  neutralised  with  lime  to  form  CAlcium 
nitrate  or  with  ammonia  to  form  ammonium  nitrate. 

The  great  difficulty  that  has  faced  the  Non»-egian  plants  frxim  tho 
beginning — namely,  a  market  for  their  products — would  in  i»-ai-<-  time* 
be  a  serious  obstacle  to  the  operation  of  a  Urge  an-  plant  in  the  I'nilini 
States.  .\n  arc  plant  at  its  best  involves  the  use  of  iXi  ii.r.-year  i>er 
ton  of  weak  nitric  acid.  This  means  that  a  water-power  ilevelopment 
of  at  Ica-st  50.(X)0  H.p.  would  be  necessary  for  the  |H-aee  r\->|uin-incnt-s 
of  tho  Government,  and  a  development  of  i40,tRK»  h.p. would  hi-  n^|Ulred 
for  war  purposes.  These  figua's  are  ininiinuiii  figure-s  on  the  Iwsis  of  the 
relatively  high  efticiency  reached  in  Norway.  No  installation  should  be 
considered  by  the  Government  of  less  than  IXOW  il.f.  for  i»-«.-e  tv»iuire- 
ments  or  oSO.IKIO  u.r.  for  war  requirements.  If  the  an-  priKH-ss  is  to  he 
uiicd  it  would  also  be  advLsabc  to  arrange  for  the  priMhution  of  explosives 
it  the  point  where  the  are  plant  was  situated.  This  would,  of  course, 
involve  the  transportation  of  aU  other  raw  materials  neiHlinl  to  the  plant 
and  the  transportation  of  tho  finished  explosives  then'froin  to  tho  pUoc 
of  consumption. 

.\n  arc  plant  of  sufficient  size  to  meet  the  requirements  of  the  Govern- 
ment in  time  of  war  would  probably  have  to  remain  i.ll.-  f..r  ili.  m  im  |>«rt 
during  times  of  |)i'ace.  owing  to  the  difficulty  of  di-i'  'nc 

aeid  that  the  plant  would  produce  if  in  o|>.-ration  '   '  I"' 

large  amimnt  of  horse-power  tv.piir^d  ami  the  ciix  ,  'he 

necessary  plant  and  tower  absorption  ca|mcilv.  the  »■> 

are  plant  to  meet  the  war  time  n'.iuin-ments  of  tlic  IJ-  '  ••e 

several  times  the  toUd  appropriation  made  for  the  puij  ■  -N 

.ldnii,«i7(-<.  —  I.  CheaiK-st  cost  of  nitric  acid*  if  \>owpt  r«n  Iw 
obtained  lit  SKI  (xr  hiirse-|H>wer  year  or  less,  and  if  tho  |wi«rer  i« 
efficiently  utilised  in  a  large  plant  nin  continuounly  loeapaeily. 

2.  Urge  ainounl  of  w«.«le  heal  available  for  pr^«lucll^^  steam  for 
the  concentrati.in  of  nitric  acid  and  f..r  other  purixws. 

;l.    I'rvi-  raw  uiat<'rial. 

•I.   Din-ct  produition  of  nitric  oeid  without  illt«>nncdialo  jwihIiwH. 

.•..   Small  amount  of  loUiur  involved 

l>i.iadtuHl<i<jr.'.—  l.  iMrto'  ninnunt  of  horoo-powrr  r.>|uired  per  ton 
of  nitric  acid— ot  lea-st  .MXi.iHM  H.p.  for  the  Govci.imrnt  r->\\\in- 


(I.      IlllllMI 

munitions. 


I  pn«Iueml. 
ine    arid    not 


•  .\b.tract  of  ivporta  In  the 
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•compete,  when  the  war  is  over,  with  all  other  processes  for  the  fixation  of 
nitrogen  and  also  with  Chile  saltpetre  in  the  fertiliser  markets. 

By  the  Haber  process,  nitrogen  from  the  air  and  hydrogen  obtained 
from  water  are  directly  combined  to  form  ammonia  under  the  influence 
of  finch'  divided  iron.  The  production  and  purification  of  hydrogen 
made  either  by  the  reducing  action  of  coal  or  iron  upon  steam  involves 
one-of  the  chief  items  of  cost  in  the  Haber  process.  The  fact  that  the 
combination  of  nitrogen  and  hydrogen  takes  place  at  temperatures  above 
500°C'.,  and  at  pressures  of  125  to  loO  atmospheres  involves  some  danger 
and  many  other  technical  difficulties,  which  have,  however,  seemingly 
been  overcome  in  Germany. 

Trustworthy  information  regarding  the  costs  of  production  of  ammonia 
by  the  Haber  process  indicates  that  pure  anhydrous  ammonia  can  be 
produced  in  liquid  condition  for  a  cost  slightly  less  than  4  cents  per 
pound.  It  i.s  the  cheapest  process  for  the  production  of  synthetic 
ammonia.  It  is  independent  of  cheap  power — the  power  being  a  small 
fraction  of  its  cost.  U  desirable,  it  could  be  readily  installed  in  moderate- 
sized  units  in  connection  with  ammonia  oxidising  plants  at  any  munitions 
plant. 

Advantages. — I.  Cheap  ammonia. 

2.  Ammonia  in  water-free  liquid  condition  ready  for  immediate 
oxidation  without  purification.  a 

3.  Availability  of  raw  material  (air,  water,  and  coal). 

4.  PossibiUty  of  erecting  comparatively  small  plants  wherever 
needed. 

5.  Easy  availability  of  product  for  transportation  and  for  fer- 
tiliser. 

Disadvantages. — 1.  InabiUty  to  procure  technical  details,  use  of 
method,  and  trained  technical  force  without  the  assistance  of  the 
Badische  Company,  except  as  the  result  of  many  months  and  prob- 
ably years  of  experimentation. 

2.  High  repair  and  renewal  costs. 

3.  Undoubtedly  high  royalty  that  would  be  demanded  if  the 
Government  were  to  install  and  operate  this  process  itself. 

4.  Patents  and  processes  controlled  in  America  by  one  corpora- 
tion. 

Cy.^namide  Process. 

The  cyanamide  process  has  been  developed  in  many  parts  of  Europe, 
but  in  the  Western  Hemis])hcre  only  at  Niagara  Falls,  Ontario,  Canada- 
It  requires  cheap  power  for  its  successful  operation,  and  has  obtained  its 
greatest  development  owing  to  the  fact  that  it  requires  only  about  one- 
fifth  the  horse-power  per  ton  of  fixed  nitrogen  per  year  that  is  required 
by  the  arc  process.  In  other  words,  from  a  definite  horse-power  installa- 
tion the  cyanamide  process  produces  about  five  times  the  amount  of 
combined  nitrogen  that  is  [)roduced  by  means  of  the  arc  process. 

The  raw  materials  required  arc  coal  for  lime  burning,  anthracite  coal 
or  coke  for  the  production  of  calcium  carbide,  limestone  essentially  free 
from  magnesia,  fluorspar,  and  nitrogen  obtained  from  Uquid  air. 

The  cost  of  ammonia  from  cyanamide,  with  power  at  SS  per  horse- 
power-year in  a  plant  tii  be  constructed  by  the  Government  would  bi 
1  to  2  cents  per  pound  more  than  by  the  Haber  process.  On  the  other 
hand,  royalties  for  using  the  cyanamide  process  would  undoubtedly  be 
lesH.  The  technical  problems  involved  are  understood  by  many  cngi- 
ni.-crs  both  in  this  country  and  abroad,  the  manufacture  of  calcium 
carbide  and  cyanamide  being  established  in  many  plants,  and  the  basic 
palrnts  having  only  some  four  years  more  to  run.  Peculiarly  favourable 
cornlilions  exist  for  its  installation  in  certain  sections  of  the  South.  If  a 
hydro-electric  plant  is  to  bo  installed  by  the  United  States  Government, 
and  the  (•le<trical  power  80  developed  must  bo  used  for  the  fixation  of 
nitrogen,  the  r^yanamide  process  has  advantages  over  all  other  processes 
now  dcvclo|)Ccl,  and  should  bo  adopted  as  the  best  means  of  utilising 
hydroelectric  power  (or  the  fixation  of  nitrogen. 
'in  Germany  in  1913  there  were  produced  30,000  tons  of  cyanamide. 
•  The  growth  has  not  bi^Mi  ho  rapid  as  in  the  case  of  the  Haber  process, 
ulthriugh  the  proccHS  has  been  subsidised  by  the  German  Government  to 
ttHnist  in  its  rlcvelopnu-rit.  However,  the  1917  German  production  will 
not  Im!  far  from  4<W»,0(MI  tr.ns.  The  cyanamide  interests  in  Germany 
linvo  bUo  cinleavoiireil  to  induce  the  German  Government  to  establish  a 
nitrogen  nionopoly  which  will  insure  the  cnntinnation  of  the  cyamvmido  ' 
induHtry  in  Germany  in  rom|s-lition  with  tlii^  Haber  proiess  and  ammo- 
nium Nulphale  from  coke  ovomh  aftirr  the  war.  The  Gcrinim  nltrato 
monopoly  haii  not  been  eMtablislied  by  the  KeicliHtHg  clil(^fly  owing  to 
the  opposition  of  the  owners  of  tlii-  Haber  patcnlH. 

fJroiinil  cyanamide  im  a  vit\' dusty,  disagreeable  product,  and  in  unlcr 
III  I..  M  .  <l  |..i  (irtilisi-r  has  to  In-  treated  with  oil  or  by  a  special  grariu- 
luii.  ■  .t  I  ontiiili.  the  liiiMt  and  imablet  the  nmlirlal  to  be  more 

mi'  1.  a  firliliiir.      I  yanainide  should  be.  anil  probably  is, 

iiii  >  ii  IT  if  applied  direilly  til  the  Boil.      It  has  not,  however, 

f'liinil  (.i.iiui  Willi  Anicricau  fertiliser  manufiicturerH.  and  is  not  well 
Hiiited  OH  an  addition  to  tho  mixed  fertiliser  demanded  by  American 
(nrmerx.  It  is.  however,  HncoeHMfiilly  used  in  Kiirope  where  mudli  cliea|>er 
lalMMir  i-niibli-«  (In-  (iiniicr  to  spread  his  fertiliser,  if  ili'iiruble,  one  ion- 
Btiliirnt  at  n  time.  'I'n  meet  the  Giivernniint's  rcqiiinniiiits  of  2II.0(K( 
tonn  und  IHO.IHHI  tons  of  nitric  mid.  thrnnuli  the  mciliiiin  nf  cyanamide, 
would  require  the  eontinuoUH  \w  of  ll,<KMt  ii.p.  ond  illl.lMH)  ii.r.  respec 
lively. 

if  cyanamide  In  to  \n  converted  into  the  most  popular  form  of  fertiliser 
material  -namely,  nmmoninm  sulpliali'  -it  would  iimt  ap|iriiximately 
I  cent  (MT  pound  to  inn  vert  the  nitrogen  present  into  the  form  of  am- 
monia liefon'  it  loulil  1h-  aliHorbed  to  form  sulphate.  It  is  the  necessity 
of  converlinK  the  eonibinml  nitrogen  into  ammonia,  if  the  cyanamide 
priicpfm  in  unod  as  a  source  of  nitric  acid,  that  makes  up  u  cnnnidiTablc 


portion  of  the  difference  in  cost  between  cyanamide  ammonia  and  Haber 
ammonia. 

Admnlagcs. — 1.  Most  available  method  if  hydro-electric  power  is 
to  be  used. 

2.  Moderate  horse-power  requirements. 

3.  Ready  transportability. 

4.  Product  saleable  in  time  of  peace  for  fertiUser. 
Disadvanlaiies. — 1.  Number  of  operations  and  plant  installations 

required  to  produce  nitric  acid — viz.,  carbide,  cyanamide,  ammonia 
from  cyanamide,  ammonia  oxidation,  and  nitric  acid  concentration. 

2.  Patents  and  processes  controlled  in  America  by  one  corporation. 

3.  Process  an.  extremely  dusty  and  disagreeable  one,  involving 
unpleasant  conditions,  if  not  hardships,  on  the  labour. 

4.  Large  labour  factor  involved. 

5.  Comparatively  high  cost.  - 

{To  be  concluded.) 


CORRESPONDENCE. 


ROUGH-AND-RE.YDY  COSTING. 

TO    THE    EDITOR    OF    THE   ELECTRICIAN. 

Sir  ;  In  considering  the  many  advantages  that  would  result 
to  the  brass  trade  (and  even  to  many  other  trades)  through 
some  scheme  of  co-operation,  one  can  imagine  the  good  effects 
it  would  have  throughout  the  manufacturing  world  if  it  did 
nothing  more  than  teach,  many  manufacturers  the  correct 
way  to  cost  their  goods. 

It  is  simjily  appalling  to  learn  of  the  methods  that  some 
firms  use  to  cost  their  products.  One  manufacturer  I  know 
takes  the  total  piece  work  price  of  the  labour  required  to  pro- 
duce a  given  article,  adds  the  cost  of  material,  and  then  doubles 
it,  the  resulting  figure  giving  him  his  selling  price.  The 
'■  doubling  it  "  is  supposed  to  cover  all  his  process  work,  which 
is  executed  at  day-work  rates,  such  as  cleaning,  dipping, 
barrelling,  annealing,  polishing,  lacquering,  his  warehouse 
handling,  his  distribution  expenses — in  fact,  all  his  overhead 
charges  and  profit — and  because  at  the  end  of  the  year  he  finds 
his  busines.s  undertakings  have  acquired  for  him  a  profit,  he 
considers  liiiii.self  a  capable  and  successful  business  man. 

He"  has  no  ccrtnin  knowledge  that  any  particular  article  is 
showing  him  either  a  profit  or  a  loss,  but  he  is  content  to 
"  carry  on,"  probably  selling  a  third  of  his  products  at  &n 
actual  loss,  as  long  as  he  makes  up  the  deficiency  with  the  other 
lines. 

As  business  is  being  carried  on  by  so  many  people  who  know 
nothing  of  the  scientific  side  of  costing,  the  above  exaini)le  is 
quite  common,  and  it  is  unfortunate,  as  these  manufacturers 
quite  unknowingly  spoil  the  trade  for  themselves  and  all  con- 
cerned. Quite  a  lot  of  what  is  termed  "  cutting  "  or  selling  ar. 
'■  rotten  ])rices  "  is  due,  not  to  any  desire  to  cut  prices,  but  to 
ignorance  o!'  the  correct  methods  of  costing,  and,  iinfoi  ai- 
nately,  accountants  are  few  and  far  between  who  can  gi\e 
really  ilseful  help  in  this  directiiin,  for  many  of  their  methods 
are  even  to-day  very  rough  and  ready,  and  disi)lay  a  lament- 
able want  of  knowledge  on  this  most  vital  subject.  Manu- 
facturers thcniseives  should  make  a  careful  study  of  the  science 
of  ('(wtiiig,  jiiid  many  shouUl  cast  on  one  side  all  their  ]ire- 
coneeivi'd  imtiniis  of  this  most  ini])orlaMt  subject,  and  study 
the  question  afresh. — \Ye  are,  &c., 

Hiniiingliiiiu,  Oct.  16.  Smith  &  Davi.-'  (l/ri).) 

IluwAiii)  !<'.  SMnii,  Director. 


I'AII.I  KK   OK    KI'SK    CLII'    ll(tM)l 

if)    'IIIK    EDIIOK    (iF     IIII':    KI.Kr'rullI  \ 
Sir:     Willi    rc;,';ird   to   the   h'll.er  of   Mr.    .\lur< 
|)ic.wiii.  issue,  I  think  the  troulile  is  very  geneiiil 
[  have  noi   had  a  great  deal  of  i>.\|MMience  w; 
with  tiiis  ly(M-  iif  fuHe  holder,  but  my  expe 
iiifikes  me  tJiink  that  constant  alterations  in  tli 
Home  way   |i'N|iiinsihle.        1    have   noticed    tlii'.t 
tar  more  iiumiTims  in  ciicuits  tliat  are  fiei|u<'nl  . 
in  circuits  which  are  geneiT.ll)'  left  undistiiilii'd,  eilli 
or  "oil." 
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Another  point  is  a  wax-like  deposit  of  verdigris  which  is 
frequently  found  with  clips  of  this  t\-pe.  I  have  never  found 
any  explanation  for  it,  and  can  only  come  to  the  conclusion 
it  is  the  result  of  what  may  perhaps  he  termed  electrolj  sis.  It  is 
certainly  more  noticeable  in  circuits  that  are  more  heavil\  loaded. 

1  think  Mr.  Murdoch  has  hit  on  a  subject  that  will  most 
likely  pay  for  investigation,  as  there  seems  to  be  no  very 
definite  ideas  of  uhii  the  trouble  he  mentions  is  so  frequent. 

In  any  casi-  the  pattern  is  most  unsatisfactory,  and  offers 
a  large  field  for  improvement. — I  am,  &c., 

London,  Oct.  20.  H.  W.  Stowers. 

A  NEW  QUALIFICATION. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  Knowing  the  interest  you  and  your  readers  take  in 
educational  nvitters,  I  venture  to  write  you  concerning  another 
terror  which  has  been  added  to  the  lot  of  applicants  for  teaching 
posts  in  our  technical  institutes. 

The  Borough  Polytechnic  Institute  have  inserted  in  their 
form  of  application  for  a  lecturer  in  their  engineering  dept.  a 
new  particular  to  be  inserted— namely,  the  height  of  the  can- 
didate- I  It  is  difficult  to  imagine  why  this  information  should 
be  re(|uirpd.  Might  not  a  groat  deal  of  trouble  to  applicants  be 
saved  if  a  minimum  height  was  stated  as  a  necessary  qualifica- 
tion for  the  advertised  jiost  '. — 1  am,  &c., 

London,  Oct.   17.  A.  T.  T.  I. 


EFFECT  OF  THE  WAR  ON  MUNICIPAL  ENGINEERING. 

Ill  iijisii.iatidu  with  111.-  I'liudwiik  l)epartmeut.s  of  Miiiucijial 
KnKineering  anil  Hyjtiene,  an  introductory  lecture  was  given  at 
I'niversity  ('olloj;e,  London,  by  Mr.  H.  Percy  Boulnois, 
M. lust. '.v..  on  '■  The  KtTeet  of  tlie  Waron  Municipal  Engineering 
and  I'lililie  Health."     Sir  Maurier  Kit/maurice,  C..M.G.,  presided. 

Mr.  HoulnoiH  naid  it  was  doiihtftil  wliitherthc  general  pulilie  fully 
a])preeiated  the  important  benrinK  v  hich  municipal  engineering 
had  upon  their  daily  life  and  health.  The  modern  tendency  for 
people  to  aggregate  into  large  and  often  overcrowded  centres  had 
made  them  more  and  inort-  depcTident  upon  the  local  municipal 
authority,  and  thu.s  the  indivirlual  hid  lo.it  some  of  the  personal 
rCH{>oiiMiiiilily  which  he  formerly  po-'s.Kod,  and  relied  more  and 
more  upon  oflieial  jirotection.  'I'h'  i  ■  i^'hlmurhood  in  many  ea.se8 
wuH  dependent  upon  the  mutili  ipil  in  ineer  for  supplies  of  gas  and 
elect  rieity,  and  tramcars  iiiwlihli  In-  .ould  ride  at  very  small  e.\- 
jM-ii'te.  The  war  had  perfoi' e  -loppi'd  n  number  of  municipal 
Works  which  were  in  procetis  of  i  oti~!i  u'tion,  but  all  the  obligation.s 
arising  out  of  the  war  hud  I"  •  n  m  ii'  irly  all  ca.ses  satisfactorily 
(icttlerl  without  recourne  to  lli'-  I  a\  .uiIs.  That  was  entirely  duo 
to  the  good  feeling  which  e\i  i.  ■!  i  '  iween  the  contractor  and  the 
local  authority  owing  to  the  .  n  i  ir  •  which  this  country  had  been 
plunged.  He  had  had  to  ile.il  m'IIi  '  a  o  or  three  very  eomplicateil 
cai«>M  of  this  dcseri]>tiou  whicli  wo  inieahly  settled  after  a  gri'Ut 
deal  of  trouble,  and  he  wished  i..  ■     i.oss  his  appreciation  of  the 

•ymputhetic  attitude  of   the    I I    'ovemment    Hoard,   who    of 

coursr,  had  to  bo  consulted  un'  jard  to  all  tlii-M'  alTeeted 
wlii-mes.  With  rt'gnrd  to  aiu  .!•  ^  i  ipiienlal  cffoet  upon  publie 
health,  hi'  dill  not  think,  so  r  II         t        ould  ascertain,  that    up    to 

the  pre-eiil  time  there  had  bei  i h  etieet  due  to  eompiil.Miry 

elosint'  down  of  tliet,(.  works  I  I  •■  ^  is  another  [wjinl  where  the 
elTeel  of  the  War  was  H<>riousl\   1.  ii  ,  in  connection  with  works 

whn  h  had  to  he  completed  oi  p  n  '  ■  ompleted  on  the  gnnind  o( 

pulilie  health.      .Some  works,  of  .  ,  wen-  in  sueh  a  condition 

that    they  woiilij  not  be  elosed   A  ■  ■  Hid   had  to   be  i  om]ile1ed. 

Il  was  im|Hiniiihle  for  the  eoiiti  i.  i  the  municipal  engineer  lo 

obtAiii  eitlipr  iiiaterials  or  laboin  !  ■  work  wilhiii  the  extimated 

or  llxrd   cost    or  wilhiii   unylliii-  the  time   Hpeeilied.      Here 

"gain  good  feeling  had  prevail.    '  I  he  give  and  lake  pnneiple 

had  lo  b«  applied,  with  satiMf ,.  i «ulls.      He  doubted  if  the 

geiHTal  publie  nalised  the  an i  •      I  i|uiel    and    unoHleiilatioiis 

Work  that  bad  lieen  earned  ..  .•  '  their  brnelit  owing  lo  the 
mnmenloim  changes  produced   i  .var.      Nor  must   it   be  for 

gotten  thai  this  work  had  be,  ,,  I  out  with  groallv  depletr.l 

atnlls.       \   large  numlier  of   i  .  lueers  and  llieir  skilleil 

iwsmtaill-  had  pjthrr  jomrd  i  '  '  .ken  up  initioiiul   serviee 

in  onr  f.iriii  or  another     at  I.  .i.en>  of  the  In.liliili.in  of 

Muiiieipil  ,11,(1  rounty  Kiigm. . .  .d  done  *o.  In  rrgard  lo 
alrwt  lit'litiiig,  tho  l(>otiirrr  -aid  ilieie  WM  now  tnrtn'  light  thniwii 
on  the  iirfaepof  Ihn  atreeti  u.ilioiit  •howlng  mnrr  light  upwards, 
by  mem,  of  mora  aeirntilli  ilukenmg  o(  the  lanteni.  ami  hy  rr. 
diieing  li.e  eandlo-powpr  of  ili.    buniera.     Up  tliuiight  the  darken 


ing  of  our  street.s  would  lead  to  a  much  more  scientitic  arranse- 
ment  with  regard  to  street  lighting.  Street  Ughting  was,  as  a  rule, 
unscientifically  considered.  What  was  wanted  was  a  diffused  light, 
and  that  was  what  was  now  given. 

Sir  Maurice  Fitzmaurice,  in  proposing  a  vcte  of  thanks  to  Mr. 
Boulnois,  said  although  everyone  was  very  willing  to  do  anything 
they  could  in  these  times,  he  could  not  help  feeling  glad  that  his 
work  as  a  municipal  engineer  had  been  in  happier  times.  Of 
course,  nearly  everything  had  been  allowed  to  slide  except  matters 
connected  with  the  war  during  the  last  three  years,  but  although 
that  w.-is  the  case — we  found  it  every  day — he  thought  there  were 
very  few  of  us  who  truly  realised  what  the  great  extent  and  cost  of 
reconstruction  were  going  to  be  after  the  war.  f'onsider  the 
reconstruction  which  would  be  necessary  in  the  railways  in  this 
country,  the  Overseas  Dominions  and  all  foreign  countries,  the 
roads,  water  supply,  drainage,  housing,  new  works  (or  electric 
current,  lighting  and  power,  development  of  our  agriculture  and  o( 
all  our  natural  resources — all  these  things  were  going  to  oAst 
money,  but  there  was  a  great  deal  more  than  that— we  had  aUo  to 
go  into  the  question  of  making  use  of  all  the  Government  factories 
and  other  Government  buildings  which  had  been  erected  during 
the  war,  in  settling  the  best  way  to  deal  with  them  and  to  get  some 
value  out  of  them.  Particularly  in  municipal  matters  it  would  be 
very  important  that  we  should  make  up  for  lost  time.  We  had  got 
to  bring  matters  up  to  the  state  they  would  have  been  in  if  then- 
had  been  no  war.  London,  perhaps,  was  better  olT  tluui  most 
municipalities  in  that  way,  but  to  mention  only  one  glaring  thing 
— in  London  their  supply  of  electricity,  split  up  among  a  large 
number  of  stations,  was,  in  his  view,  a  perfect  scandal  to  the 
country.  That,  of  course,  was  due  to  the  original  Electric  Lighting 
Orders  being  carried  out  when  they  did  not  know  very  much  about 
this  kind  of  work,  and  to  the  fact  that  the  tlovernment  had  not 
tackled  ([uestions  of  the  kind. 


AN  ELECTRIC  LORRY  AT  BRISBANF. 


The  City  Electric  Light  Co.  (Ltd.).  Brisbane.  .Xiistraha,  recently 
put  into  service  a  ,5-ton  electric  st-lf-tipphig  lorry  for  the  purjHisc  of 
carting  coal  from  the  Romastreet  railway  coal  chutes  to  their  )»iiwer 
station  in  Williiunstreet,  a  distance  of  about  IJ  miles.  The  lorrj , 
which  weighs  approximately  10  tons  when  loadinl,  is  |>ro|>elU-<l  by 
an  electric  motor,  operated  from  a  44-ecll  Chloride  Co.'s  Iron  Kxide 
storage  battery.  Its  range,  when  loaded,  is  4.">  miles  on  one  charge, 
with  a  speed  of  7  miles  per  hour.  The  body  of  the  lorry  can  Ik- 
elevated  to  an  angle  of  -I.Tdeg.,  and  is  therefore  self  emptying, 
whilst  it  is  lille<l  by  gravity  at  the  coal  chutes.     The  elevating  of 


the  lorry  body  i*  done  by  a  .^  ii  r  rlwtrie  motor  driving  thrntigh 
gearing  two  vrrtieal  nen-w-  '■  '  ■'-•-  '—• •  ''•  ■'■  ■'"'  >"">>«''-  "•■  "  >•  '^ 
iiiiiximum    elovatioii        I  ' 

if       \mr-: 
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LEGAL  INTELLIGENCE. 


British  Magneto  Manufacture. 
In  the  Patents  Court  last  week  the  British  Lighting  &  Ignition  Co. 
asked  for  licence  to  use  24  Bosch  and  other  German-owned  magneto 
patents. 

Mr.  J.  HuXTER  Gray  said  the  appUcant  company  was  formed  in  May 
last  to  acquire  the  plant,  machinery  and  factory  of  the  Bosch  Magneto 
Co.  (Ltd.),  which  was  practically  entirely  owned  by  German  capital. 
The  Bosch  Magneto  Co.  had  120  "patents  or  applications,  and,  of  course, 
it  was  known  the  Bosch  magneto  practically  held  the  field  in  this  country 
before  the  war.  The  purchasers  were  Jlessrs.  Vickers  (Ltd.),  who  formed 
the  present  appUcant  company  to  work  the  various  machinery,  plant 
and  factories  wiiich  were  bought  from  the  Controller.  They  paid  a  large 
sum  of  money.  He  did  not  think  the  magnetos  before  the  war  were  even 
a-ssembled  here.  They  came  over  actually  completed  and  assembled, 
and  all  the  firm  did  here  was  to  effect  repairs  to  damaged  Boscli  mag- 
netos. So  there  was  no  industry  in  this  countrj-  at  all.  He  did  not 
want  the  licence  to  be  made  out  for  the  term  of  the  war  only,  seeing 
the  great  amount  of  money  that  must  be  spent  to  get  the  industrj'  into 
this  country.  Applicant  "company  had  a  capital  of  £200,000  ;  very 
substantial  "sums  had  been  spent  by  it  since  the  purchase  was  made. 
Those  magnetos  were  now  being  made  in  large  numbers,  and  the  applicant 
companv,  n-ith  a  capital  such  as  it  had  and  the  plant  wliich  was  being 
in-stalled  would  be  able  to  supply  the  demand  for  magnetos  in  this 
country.  A  licence  had  already  been  given  to  the  Chesham  Supply  Co. 
to  manufacture  and  that  the  sum  which  was  fixed  as  payable  by  way  of 
royalty  was  arranged  at  5s.  per  magneto.  That,  he  thought  under  the 
circumstances,  was  very  generous.  The  royalty  might  very  well  be 
smaller  when  one  considered  the  enormous  sums  of  money  being  spent 
bv  the  applicants,  and  no  doubt  by  the  Chesham  Co.  if  they  were  going 
to  manufactiire  in  any  quantity  at  all.  He  was  told  that  the  biggest 
output,  which  occurred  about  the  year  before  the  war,  was  100,000,  for 
the  I'nited  Kingdom  and  the  Colonies,  excepting  Canada. 

The  CoNTKOLLEB  :    That  gives  £25,000  a  year  royalty— a  very  large 
sum. 

Mr.  Gray  :  Before  the  war  practically  the  total  output  of  magnetos 
in  this  country  was  by  Bosch.  The  time  and  pains  spent  in  getting  the 
big  output  by  the  Gc"rmans  made  it  possible  for  them  to  prevent  almost 
anybody  else  selling.  Other  applications  to  the  Court  were  not  so  im- 
po"rtant,  as  getting  the  entire  industry  of  a  manufacture  Uke  that  m 
this  country.  When  one  considered  the  great  expense  to  be  incurred, 
he  thought"  they  would  see  there  a  reason  wliy  a  small  royalty  should 
be  given.  Counsel  said  the  superiority  of  the  Bosch  magneto  was  due 
to  good  work  and  good  design.  He  could  pass  up,  as  a  note,  to  the 
Court  the  nuinbcr  the  applicant  company  was  turning  out  now  per  week 
for  war  work  ;  it  was  a  very  large  number.  They  hope  to  go  on  mcreas- 
ing  that  number  during  the"  war  and  after,  but  they  would  not  be  able  to 
do  it  unIe«B  they  got  a  big  market.  They  could  only  get  that  and  Ix'at 
the  German  if  they  had  those  highly  developed  works  and.  equipment 
which  would  enable  them  to  compete  with  Germany  after  the  war. 
The  Chesham  Supply  Co.  applied  only  for  nine  patents  and  only  two  of 
tlitrse  were  common  to  theirs  and  the  present  list.  The  whole  of  the  .4 
for  which  he  asked,  with  the  exception  perhaps  of  three  or  four,  were 
embodied  in  the  magneto  actually  made.  Four  patents  referred  to  thp 
oil  parts.  An  to  the  interrupters",  the  patents  were  alternative  and  for 
another  part,  aluo  the  patents  were  alternative.  Certain  patents  dealt 
witli  an  oil  pump.  'I'he  Bosch  Co.,  in  addition  to  selling  magnetos,  sole 
nil  pumps,  and  as  the  applicants  had  taken  over  the  plant  which  related 
to  them  th.'y  asked  for  a  licence  to  make  those  as  well.  T'hey  would  be 
ready  to  pay  a  royally  per  pump.  Thi-  pumjis  sold  separately  and  tin- 
price  would  "vary  from"£(i  lf>  £20.  He  h(i|)e(l  that  aft<>r  the  war  tlu'  Hi.nrd 
of  Trade  would  ensure  that  nothing  should  happen  to  i)rejudice  the  posi- 
tion of  the  pioneers  in  that  new  industry. 

Sir  CoiiNBl.li  s  \V.M,ToN  observed  that  in  all  the  li<cnecH  there  was 
provi"ion  for  reconsiderntion  aft<'r  the  war. 

.Mr.  (Jit.w  :  But  here  you  are  dealing  with,  a  whole  industry.  The 
prfiblern  in  on  n  large  scale  and  unique. 

Mr.  A.  I.MHAV,  patent  agent,  said  he  r<'preH(mted  the  patentee  on  the 
Inst  0((ttHir,n.  He  had  written  t'l  his  eorri-spondent  in  Berlin  and  offered 
to  place  his  intereslH  if  In?  wished  in  the  hands  of  some  other  patent 
ngent.     The  only  answer  he  got  was  a  wire  back  "  No  protests. 

.Mr.  A.  Hknnktt,  general  inanager  of  the  British  Lighting  &  Ignition 
Co.  and  in  tli.'  servii  e  of  the  Bosch  Magneto  Co.  from  Iil07  until  it  was 
wound  up  by  r.rder  of  Ih.'  Board  of  Trade,  said  that  the  ( 'oloniid  buHincHH 
Krew  hitl.rlv,  but  he  stiouhl  say  HO  |H-r  cent,  of  the  output  was  from  this 
country,  or  HO.lKK).  The  priii's  before  the  war  woidd  range'  from  £«  to 
£.'■.(1,  tlic  last  tigcire  for  thi'  big  slationary  gas  engines,  Iml  for  motor  (^ars 
and  bi.yel,.,  lli,.  priees  woulrl  !«•  from  £0  t..  £12.  He  <:alcnla(.'d  that 
they  were  doing  till  jkt  cent,  of  the  total  magneto  luisini'ss  of  this  eountry. 
The  malo-  i«  the  same  to.day  as  it  was  before.  The  plant  would  have  to 
!«•  niulljplii'd  several  times  to  render  il  eiiiial  to  producing  th<'  <|uantity 
the  Bomb  to.  formerly  importeil.  Appliiunl  nonipany  was  comintrating 
on  r ertain  sfM.ial  rxpiirements,  but  a  Very  great  number  of  ly)Krs  of 
ninehine  were  inadi'  bitore  the  war. 

The  CosTHou.Kii :  To  what  do  you  altribulo  the  suceess  of  the  Bosch 
magneto  ?  n      i  ■ 

The  WirNRM.-!:  Urgely  to  the  xituntion  of  the  works.  Mr.  Boseh  ■ 
own  explttiiBtion  of  his  sii-ieeHS  was  that  his  works  were  Miliml<'<l  in  a 
part  of  G.rmany  which  was  very  far  away  from  the  iiatiirol  Beuirees  of 
supply  and  he  ei'.ulrl  only  sHc.ee.i  an<l  ninke  money  in  that  part  liy  doing 
fxeellVnt  work.     The  sneeeHR  of  the  Bosrli  magneto  was  due  to  admirable 


workmansliip.  antl  the  company  could  secure  good  workmanshi])  here. 
They  were  making  magnetos  for  most  of  the  aircraft  at  the  present  time. 
They  could  turn  out  a  machine  equal  to  the  Bosch,  as  far  as  the  material 
available  pcrmitteil  it.  They  could  produce  all  the  metal  parts  ;  it  was 
only  a  matter  of  experience  to  get  the  material  up  to  the  excellence  that 
the  Germans  attained.  The  Bosch  Co.  only  made  machines  in  London 
for  the  purpose  of  competition  where  it  was  laid  down  that  the  whole 
engine  had  to  be  of  British  manufacture.  He  would  Uke  the  royalty  to 
be  as  small  as  possible  because  he  was  responsible. 

Commander  Bristow,  from  the  Admiralty,  gave  evidence,  and  said  he 
agreed  with  what  Jlr.  Gray  said.  He  saw  no  reason  why  the  manufacturer 
in  this  country  should  not  have  a  Ucenceand  he  agreed  that  the  sum  of  .5s. 
for  royalty  was  excessive.  The  Government  had  been  in  consultation 
with  patent  exjierts  and  their  view  was  that  upon  the  validity  o5  tho^'■ 
patents  they  could  put  up  a  very  decent  fight.  They  would  ehallenj-, , 
the  validity  of  all  those  patents,  except  perhaps  two,  one  dealing  with 
the  central  terminals  and  the  lagging  pin,  and  the  other  a  patent  on  the 
hole  in  the  contact-breaker  cam,  which  was  fitted  with  a  wick  which  took 
the  oil  in  tlie  surface  of  the  cam.  The  number  of  magnetos  imported 
to  this  country  before  the  war  of  all  sorts  from  America,  Gennany  and 
oddments,  amounted  to  280,000  a  year.  So  that  if  the  trade  was 
struggling  under  a  royalty  of  5s.  a  magneto  it  would  be  paying  to  Bosch 
in  Germany  £70,000  per  annum.  A  licence  goes  in  for  several  years,  so 
that  a  very  big  amount  at  that  rate  would  be  paid  to  the  German  for  a 
number  of  patents  of  which  it  was  said  that  they  were  not  valid.  The 
following  companies  are  also  manufacturing  : — The  British  Thomson- 
Houston  Co.,  The  British  Westinghouse  Co.,  Siemens,  Ericsson,  Peel- 
Conner,  Thomson,  Bennett,  the  M.-L.  Magneto  Syndicate,  the  Watford 
Speedometer  Co..  the  Fellowes  Magneto  and  others.  The  total  capital 
of  those  companies  must  run  into  millions  of  pounds.  For  the  first  five 
alone  the  capital  was  very  considerable.  AU  those  ])roposed  to  continue 
after  the  war.  All  these  firms  are  members  of  the  British  JIagneto 
Manufacturers  Association,  and  they  unanimously  agreed  that  they 
would  fight  the  Bosch  Co.  if  necessary.  He  believed  they  had  estabhshed 
some  sinking  fund  or  Reserve  to  enable  them  to  engage  in  litigation  with 
the  Bosch  Co.  if  the  Bosch  Co.  wanted  it.  The  upshot  of.  all  their  con- 
sultations had  been  that  whatever  others  might  do,  they  had  definitely" 
made  up  their  minds  that  they  would  not  apply  for  a  licence.  And  they 
were  anxious  that  nothing  should  be  done  b.y  anybody  else  to  prejudice 
the  position  wliich  they  had  taken  up  with  regard  to  the  validity  of  the 
patents.  AlthouL'li  the  I  Hivcnimint  saw  no  objection  to  Messrs.  Vickers 
having  a  licence  iln  ( ;..vrruiiiriit  would  not  regard  it  with  equanimity 
if  any  clause  were  msirtetl  in  the  licence  which  made  them  appear  to  bo 
sole  licensees. 

The  Controller  :  The  licence  would  only  be  between  the  applicants 
and  the  Board  of  Trade,  and  no  heence  for  war  use  could  ever  be  taken 
to  be  a  general  guarantee  of  the  validity  of  the  patent  rights. 

Commander  Bbi.stow  :  Say,  for  instance,  that  the  British-Thomson 
Houston  Co.  were  using  a  certain  patent,  we  should  not  like  it  to  be 
possible  for  the  Bosch  Co.  to  say  "  It  does  not  matter  what  you  think 
al)oiit  its  validity.  A  licence  has  already  been  granted  in  respect  of  it, 
and  the  Patents  Court  has  recognised  it." 

The  Controller  :  What  will  be  the  demand  for  the  output  of  magnetos 
after  the  war  V 

Commander  Bbistow  :  With  ?80.000  a  year  required  before  the  war 
it  is  highly  probable  that  that  number  will  be  greatly  exceeded  after  the 
war.  There  was  a  great  movement  for  reforming  the  motor  trade  mid 
li.v  standardisation  to  jilace  this  country  in  a  much  better  iiusition  to 
li<_dit  the  importation  of  these  foreign  cars. 

.Mr  Te.mple  Fr.\nks  announced  that  the  licence  would  lir  granted. 
.111(1  added  :  "  It  may  be  that  now  we  shall  reconsider  the  whole  question 
of  ro\alty  and  reeonimend  the  Board  of  Trade  that  all  people  who  eouu? 
for  licence,  pos.sibly  including  the  Chesham  Co..  should  have  the  royalty 
leased  (,M  the  new  considerations  we  have  heard." 


\ 


VOLUNTEER   NOTICES. 

COUNTY  OF  LONDON  VOLDNTEER  ENOINEBRS. 
llKAmii'.vnTEBS  :    Bnldeilonslreet,   t)xford-strect,  W.  1. 
Ordi'is  for  the  Week. 
Lieut. -Cokmcl  C.  B.  Clay,  V.D.,  Commanding. 
Glhc  cr  for  the  week.— Lieut.  W.  .1.  A.  Watkiiis. 
Next  for  JJuty. — Soc.-Liout.  P.  Bowdon. 

I)RU>LS:    Week  ending  Sunday,   Nov.  4,   I'.UT. 
Monday.'    No.  :t  Company.   Left   Half.      Itecriiits.     SigunUiiig,  (i.TO. 
Tuesday.      Physical  Drill  and  Bayonia  Kxercise,  7.;)0. 
W.'diie',d,,\.    -No.  I  Company.  li.itO. 

Thinhdav       No.  2  Company,  (1.     Signalling.     Ambulance,  0..10. 
Friday.      N...  :!  Company.   Bight  Half.      Recniits,  O.HO.  . 

Sunday,     I  ..MHANiiANT's   I'auaok:     Parade  Waterloo  Station  o|.|.osile 
No.   10  i.latlorni,  H.4ri  a.m.,  for  work  at  Ksher.     I  iiilorm.  iMid.ilay 
rali.H,    I.,  be  carried.     Compulsory  for  "  A  "  ami  '■  B  "  men. 
MuHkelry.      I'.elvedere-road,  Tuesday,  Wednesday  i»nd  Tluirsiliiy,  ....10  ti. 
Note.— Till'  Medical  Onieer  will atteml  for  ExaminatiiHi  of  Keeiiiils.  &o.. 
on  Thiir.ilav,  lit  tl.  ,,,..„ 

All  ena Ihd'   cap  bailges  must  be  returned   to  the  (^larlcrmasttr- 

yorsoant  wilh..iil  delay.  ,        „  .    .„,      ,    ii„„,i 

The  Kegiinental  Tailor  will  attend  on   T'ue.sday.  Oct.  .Ul,    at    Head- 
iiuartcnt  ot  (l.:)0.  to  meoHUre  for  uniforms. 

UnloM  otheiwise  indicated  all  drills  will  take  place  at  lb'».lquarliMs. 
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Ihc  reputation  of  "Witton"  tuibo-altcrnator.s  for 
reliability  of  service  is  unequalled.  The  ventilating 
arrangements  with  separate  coolinfj  systems  for 
stator  and  rotor  are  perfect.  The  enormous 
strength  of  the  bracings  of  the  windings  which  arc 
wedged  and  stayed  by  a  bron/.c  construction 
.i„'ainst  movement  in  any  direction  gives  them 
immunity  against  damage  on  severe  sliort  circuits. 

'i^SO-K.V.A.  "  Witton  "  turbo-alternator  iiistal'cd  at 
Keighlcy  Corporation  I'owcr  House.  Constructed 
it  the  Company's  W  otks,  \Vitt.>n,  near  l?iiniin.:ham. 


The  General  Electric  Company,  Ltd., 

G.E.C. 
Queen    Victoria    Street,    Loiulon,  l^.C.  4. 


I   I.,n  W.ll  No     1600  1  111  l.nf' 

II. an.   I,.. 

.  .1..  V-  C«rdllf      '•' 

..I  HIT'.       Brlilol 

S»lin.-»       •'     ■' 
r.l  N>»r>>ll.'   ...■    1 

II  HuU         I' 

■    r.t.  <|oulh.mP<"" 


.■f.f'J"!     '    I   I'.IIUM?.  C»«<  .  '  •"■'"^■ 

M... .).••<  ' 
n,.m.n|Klim 
N..(l.i.«K«m 

llublin 
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HI.  hon   and   ARcncIci  in   nil   Imrortiuit   Citir*  of    iho   World. 
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An  immediate  increase 


in  efficiency 


is  obtaine'l,  particularly  on  close 'intricate  work,    when  ths  filliny 
is  used. 


SUNLITE   "P.E."   SEMI-INDIRECT 

?         Tills  fitting,  by  K>v>nR  a  soft  diffused  light  without  ? 

f         clire  or  shadows,  practically  eliminates  eye  strain.  S 

5         Th--  !ii(ht  is  bcoulifully  soft  and  restful.     It  is  ideal  < 

1  for   fi  le  and  close  work,    and    materially    reduces  5 

i         Ihf  possibility  of  costly  errors.     It  is  made  in  sizes  \ 

^         suitable  for  Offices,  &r.,  of  any  size,  and  can  be  \ 

delivered  from  slock.  ? 


/ree   on    request. 


THE  SUN  ELECTRICAL  CO..  Ltd., 
n!l.«20     CHAFING    CHOSS    ROAD. 
LOIMDOIM.  W.C.2. 

'■'XArVX/    /V  ■/»*'^A*'VVVV'^ArV\/^A*A/VVVVVAA<'\/VVVVVAA>Ar   '\A.'\/V 


In  Judging  Illumination 

One  man'i*  iruets  Is  as  eood  as  another's. 

But     why    guess? 

ics.inE  would  never  be  con.idered 
I  value  lor  current  or  voltnce  indic«- 
lonn.  No  Central  Station  could 
ver  hope  to  Bell  power  .alislac- 
orily    without    electrical    meanurins 

With    the    Macbeth    Illuminometer. 

yourBcll   or  your   cu. lamer  that  you 
are    iurnishini!     ituRicienl     lilihl    (or 


chanced 
i  n  .  t  a  na- 
tion condi- 


THE  MACBETH  ILLUMINOMETER 


Tlie     Kocd.H     cV     Northrup     Co., 

UC'.-..  .S( ■■    Av€...   IMiili>.l.-l|iliiii.  I'll..  I'.S.A. 
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QjMMEEClALg'lNDUSTBIAL  SeCTIOnTI 


Submarine  Telegraphy  in  War  Time. 

W  I'roiii  the  rc|)iirt  nf  the  prooocJiiig;-  at  the  annual  meetings  of  the 
Kastcrn  and  Kastern  Kxtcnsion  Telegraph  Companies,  which  appears 
in'another  e<,liunti,  it  will  be  seen  that  both  companies  have  had  a 
large  expansion  of  business.  Tlic  gross  receipts  show  remarkable 
increaaea  and  the  higher  rates  of  dividend,  which  were  declared  last 
year,have  been  maintained,  while  the  resen-e  and  depreciation  funds 
have  been  greatly  strengthened.  It  is  a  pleasure  to  be  able  to  point 
fo  one  branch  of  the  electrical  imliistry  in  which  British  enterprise 
is  supreme,  but  it  is  mainly  due  to  those  gentlemen  who  are  respon- 
sible for  the  |K)licy  of  the  Rastern  and  its  associated  companies  that 
we  are  in  this  hajipy  position.  Owing  to  the  war  the  meetings  have 
been  hold  six  months  later  than  usual,  but  this  delay  did  n;)t  interfere 
with  the  distribution  of  the  dividends.  Though  the  chairman  could 
,not-  give  u8  any  details  of  the  services  rendered  by  the  comijanies  to 
the-  Empire  and  our  .Allies  in  the  ar,  yet  it  must  be  manifest  that 
I  lie  rapid  and  reliable  meann  of  communication  which  they  provide 
between  the  .Mother  ('onntry  and  her  various  (wssessions  overseas  is 
invaluable  in  the  jireHeiit  strenuous  times.  With  the  return  of  peace 
no  doubt  we  shall  Icarti  more  ab  )iit  the  value  of  the  very  imp  rtant 
^'•rviccB  rendered  by  the  companies  and  by  th  sc  rcspun  ible  I >r 
c! '  adininistra  ion 

•         »         •         • 

Dick,  Kerr  &  Co.'s  Report. 

The  ari-ouiits  of  this  leading  liim  of  contractors  and  electrical 
marMifactiirciH  fur  the  |>asl  tear  again  show  an  increase  in  the  profits 
«s  compared  witli  the  previous  year.  The  net  prolit  f<  r  the  year 
to  .lune  :j((.  I!)I7,  is  £!).j,4(i.').  ami.  as  the  amount  brought  forward 
was  t;0  :t.Mi,  the  disposabi  •  balain  ,  is  £ll'i,8((2.  out  of  which  it  is 
pripostnl  t.i  pay  a  10  per  cent,  dn  Hleiid  on  the  ordinary  shares  of 
ll.c  eoiiip  n  .  to  place  £2.^,001)  to  "iieciul  reserve  jind  to  carry  for- 
ward £:m,ooo. 

The  dinnitors  announce  that  the  national  factory  ha«  been  completely 

'  iiiipped  anil  iirgunis<'d,'and  waH  IiuihIikI  over  to  the  Covernment  a-s  ii 

'.iiig  tjoni'ern  in  .luly  last.      A  feature  of  the  rt'iKirt  is  the  offer  to  the 

li.ire  and  ilelieiitun'  holders  of  7  |»t  ■  et>t.  cumulative  pri'fen-nre  shan's 

1  the  I'niteil  Kleetric  Cur  Co.  (I.til.i.   il  par,  "  Uifore  offering  the  shan-s 

:    r  sale  elwwlieri'."     The  runilmt  .f  i  ii..  liuiiinrMs  during  war  time,  while 

.  Inruely  loiieerned  with  jntiiisill' •!  I'mduetion  of  mimitions,  is  being 

•  .irefully  ilin'i'ted  to  facilitate  iii  fn    1^  |Mmillile  pros|H'rou»  development 

I'll  the  return  of  (H-aee,  and  llio  IIiium  i  il  iiit^-n'st  taken  in  several  nuiuu- 

I  e  liiriiiK  eonipaMlex  of  a  kiinlreil  .1 

■  if  the  I'nili.d   Kiel  in.    i,., 

I  aeniplnni"*  Is  ohvioiiilv  -i 

'  iitr.d  eonipany  able  Im  pin- 

ii'iiH'  ami  nbriiiol. 


ler  is  (leHixned  to  this  end.  The 
m  I  lie  nmnufacturing  o(  rollin;( 
!■■  (or  di'velopnient  in  asftoiintiiin 
I  *^inpli*  •-Inmj;  nnles  itririiniHatiiin 


Federation 

In  hii  .III 
IndnsliH^  I 
-.id  III..)  .1 
mkI  IImv  III 

The  f,.Mi. 

I'lernl f 

Ill  U-  ..( 


ot  ErilUh  Induslru: 

lte«  nt  the  annu.il  i 
i»<l  wwk,  the  ri'linii: 
iiriiiK  the  year  their 
.1  ibtain'-fl  reiiKiiili. 
Miiiuler  dulhi.i'  ' 
iiiibiiitry,  and  •  > 
.iiii-tniiii'  III  .i: 


iiig  of  the  HVMleration  of  Hritish 
•idenl  (Mr.  K.  Diidhy  Docker) 
iilalinni  had  la-en  solidly  hiid 
■  III  the  tiovernment. 

'V  that  1^11  would  weli'omo  any 

iiiion  that  niinli   nii  nnxoiialion 

"I       II   •liiHild   lie  their  objeel 

'  .'f  the  law  Hint  would 

I"  uniiui'i  iiiiiv  iH  I'lipy. 

11"  i<|M-riiilly  inl<-n'a|eil 

'  pn III! mill  I  lueiit  .  Ii.iil 

.1.,   in  iii.inv  Ill-Ill,,  . 

I..vr  I  a.'il    .1.1   ...  iv,u 


presidents.     Mr.    Dudley-     Docker,    Sir    K.    \'a.s...ar  SmiiiIi,    .Nir    \  in.ont 

Caillard.  Sir  .Vlgemon  Firth,  and  Sir  Rol>ert  Hadtield  were  ai>|»,int--<l 

trustees  for  the  ensuing  year.     About  4lHi  n-i.n-. m  ■!.•,.  .  u,  r>    i.r.  ..  .,i 

*  »  *  « 

Government  Control  of  Trade. 

A  public  meeting  of  merchants,  manuf.icturers  and  tr.idcr.-  w.is 
h  Id  yesterday  in  order  to  consider  the  elTect  of  the  present  svstem 
of  Government  control  of  trade  uiwn  commercial  inteiiests.  and  th.- 
following  restilutions  approving  of  the  recommendations  v^-f  the 
Merchants'  Committee  tf  the  London  Chamber  of  Commerce  w«>r<> 
passed  : — 

(a)  That  Government  should  ceaac  to  act  as  trading  ii.' 
between  producers  and  consumers,  but  should  utiUsc  to  the  f  u 
the  services  of  the  business  community. 

(i>)  That  to  this  end  mcnhants  shquld  be  encouraged  to  continu.  '  . 
carry  or  import  stocks  of  commodities  essential  to  this  .  .iiniry. 

(f)  That,  .so  far  as  any  control  of  imports  and  o\i  1. 

the  quantities  allowed  should  as  far  a.s  fxissible  h.  ■  .  r 

allocation  of  quantities  amongst  merchants  dealin)!  ill  ;  > -. 

after  consultation  with  representative  trade  organi- lii  .a-..  I'.rn,:i- 
should  only  tx"  Granted  to  British  and  .\Ilied  subjects  who  are  legit  in.  .• 
menihants  and  importers  to  the  trade  involved. 

(rf)  That  the  various  control  departments  should  lie  co-ordinated  so  (»r 
as  to  secure  a  uniform  system  on  ipiestions  of  prin.'ipK-  and  to  obviate 
present  delays  in  dealings  with  licences  luid  |«'riiiil- 

(/•)  That  contro!  departments  .should  in  all  ■  '   J  by  n-pns, 

sentative  business  men  nominated  by  their  n 

(/)  That  steiis  be  taken  to  represent  to  the  i .  '.•<  mrnilHTu 

of  Parliament  and  the  public  generally  Hie  viim-  -  !  .  ut  m  the  rei».rt 
of 'this  committee. 

«         •         •         • 

Chambers  of  Commerce  and  Reconstruction. 

Trade  and  industrial  reroiistun-tion  is  being  con»idorr<l  ti\ 
chambers  of  commerce  in  a  serious  manner.  .Mreailv  the  matter 
has  been  discu.ssed  by  some  of  the  provincial  ihimU'rs,  and  ut  the 
last  meeting  of  the  Council  of  the  London  l  hainU-r  H..  ,  n,  .i..,ii  .i 
rcconstiuetion  lui  alTecting  industry  luul  trade  n  'h' 

trade  seitions  cuncenuHl  with  a  view  t«i  the  fi.ni.n  me 

policy   in    the    interests   i.f   tiiaiiufaclurers         '  I    ■• 

special  eominittce  wns  nlso  iiislnu  ted  t,.  ii  'i'* 

of  the  early  release  frmii  iiiilit,ir\  servnv  alt  .ni 

mercial  occupations,  iiu  ludiiig  principals,  p.iflmi.-.  .l.ik.-.  .iiid  te^h- 
nical  experts  wliosi-  jilaccs  have  been  kept  ojieil  for  thont  or  »h»Mw 
services  will  be  nrgcnll ' ' 

.Vrrangemeiits  are  I  •  >  public  meeting  of  mrrrhanla 

and  others  ,in  the  i|iie-  ■nenl  eonind  i.f  Inide. 

Work  of  British  Chambers  of  Commerce  Abrt>.nd. 

In  the  rwent  menuiranduc 
riireign    Ofliiv   on    the   futir 
genee,  it  was  slated  iV   '       ' 
ha\e  not   in  gencr.il   ' 
Itritish  trade,  inaiiil>   ' 

local  business  men  wliii   I"' .i  "'  ' 

of    Hritish   trade  only  iw  "'  "' 

ibe.ll-.KiH 


h-H-ker.    I,..rfl    AtM'ri'i>nwn>.    Mr    \  .. 
Muerniin  hirth,  .Sir  l(oU-rt  lladli.  I.I 


.  any  projm  I,    and  I"  nvodi       Enomy  Companies  Wound  Up. 

I  In  Til   .  .1        "       '      •     <-  V-inn8<-. 
.1   prr^ident,    and    Mr     ''  ■  " 
I    r,.illnn|.    Mr      \     H 
■I  Mt    W.  IVter  IMi 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Greenock.' — Last  week  tlie  Cor[)oration  considered  a  report  on 
the  capital  required  by  the  electricity  department. 

It  was  stated  that  £0,000  was  required  to  complete  old  contracts, 
£13,000  for  additional  mains  and  services  in  Greenock,  £8,000  in  Port 
(ilasgow,  £10,000  for  land  and  property  extensions  at  DeUingbum  power 
station  and  £10.000  for  transforming  plant  and  switchgear,  a  total  of 
£53,000  for  immediate  requirements.  In  the  near  future  further  expen- 
diture will  be  necessan,-.  A  local  firm  contemplates  large  extensions 
which  wiU  create  a  great  demand  for  electricity,  and  in  addition  to  making 
mains  and  sub-stat  on  extensions  for  this  consumer  it  will  be  necessary 
also  to  add  to  the  generating  plant  at  the  station.  Extensions  are  also 
in  progress  in  many  of  the  other  large  consumers'  premises,  so  that  it 
would  be  advisabb  when  making  the  anpUcation  for  borrowing  powers 
to  intimate  that  further  borrowings  would  be  necessary  at  an  early  date. 

(tn  the  motion  of  the  Provost,  seconded  by  Mr.  M'Callum,  convener  of 
the  Electricity  t'ommittee,  it  was  agreed  to  ask  the  Secretary  for  Scotland 
for  power  to  borrow  £53,000. 

Southend. — An  inquiry  was  held  last  week  on  behalf  of  tlie  Local 
Government  Board  into  the  application  of  the  Corporation  for 
sanction  to  borrow  £45,520  for  additional  generating  plant  for  the 
electricity  works  and  £4,1.^0  for  the  purchase  of  electric  vehicles 
for  the  collection  of  house  refuse. 

Swansea. — Owing  to  the  intreasing  demand  for  electric  current 
for  ]iower  the  electric  Lighting  and  Tramways  Committee  proposes 
to  put  in  a  new  turbo-alternator  of  S,000  kw.  or  5,000  kw.  cajiacity. 

Willesden. — The  L'rban  Coimcil  has  applied  for  sanction  to  borrow 
£3,:J."0  for  a  new  h.t.  cable. 

GENERAL. 

Eelfast. — The  Tramways'and  Electricity  Committee  has  refused 
to  accede  to  the  application  of  the  National  Amalgamated  Union  of 
Labour  on  behalf  of  their  members  employed  in  the  electricity 
department  for  a  minimimi  wage  of  50.s.  for  all  adults  now  getting 
less  than  40s.  ])er  week,  and  an  increase  of  10s.  per  week  for  all  now 
getting  408.  ]jer  week  and  over. 

Bradford. — The  Electricity  Committee  recently  re-affinned  its 
proposals  that  power  consumers  with  raaximtmi  demands  under 
5  kw.  and  jjowcr  consumers  on  the  restricted  hour  rate  shall  pay  an 
additional  rate  in  accordance  with  the  price  of  coal  (e(pial  to  an  in- 
crease of  about  £0  per  cent,  with  coal  at  its  present  juico),  that  other 
consumers'  rates  shall  be  increased  10  per  cent.,  and  that  heating  and 
cooking  consumers  be  su])plie(l  at  d.  per  unit,  plus  10  per  cent,  to 
consumers  already  taking  sujjplics  for  other  purposes. 

The  Huhjcct  was  dihcusscd  at  the  meeting  of  the  Corporation  last  week 
but  the  report  was  referred  back. 

On  Tuc.>«lay.  however,  the  Electricity  Committee  decided  once  more 
(O  r'ddirm  their  rccommemlations. 

Coal  Clause  in  Electric  Power  Contracts.— The  stalybridge,  Hyde, 
.Mo.-nlcy  iind  I lukinlicM  .loiot  'IrainwayH  and  Electricity  Board  ha8 
ilec  idcd  to  increase  the  tigiire  in  the  coal  clause  in  contracts  for  ])owe'r 
supply  from  Olod.  to  0-2d 

Creasborough. — The  Council  have  decided  to  proceed  with  their 
ajiplication  for  a  provisional  order,  but  further  consideration  of  the 
mailer  has  l,cen  adjourned  to  give  Rotherham  Coijjoration  an 
iipi'ortnnity  to  sulniit  terms  for  the  supply  of  current. 

Hampstead  (London).  The  Lighting  Committee  recommend  an 
ixpi-iiflituri-  of  £100  u|ion  fixing  iiluminat'd  signs  indicating  '"Take 
(.'over  "  and  "  All  Clear  "  at  many  important  points  in  llic  Ijorcjiigli. 
The  Higniils  arc  to  be  operated  by  the  jiolice. 

Leeds. The  equipment  of  the  new  automatic  telephone  exchanges 
is  tniikinK  steady  progress,  and  it  m  cxp'-cted  that  it  will  be  opened 
enrly  iic\i  year.  g  ► 

Liverpool. — Some  parlicuiats  of  the  progress  of  the  eleetiio 
■•iipply  depart  men  I  were  given  by  the  chairman  of  the  Tramways 
anil  Electric  I'ower  Committer  (Aid.  Taylor)  ot  Uuti  week's  meeting 
ol  till'  I 'onimitt4;c. 

Ill-  Haul  I  Ik' procnim  during  the  past  year  had  been  numt  Katisfaotory, 
•nd  till'  riilcpiiyirK  jumM-nm-d  n  pr()»[MTous  and  valuabln  busincHS. 
The  cnpitnl  i»|»iiditur(j  up  to  the  cud  of  1 1110  oniounlcil  tr,  clnKe  upon 
la.^.'ilt.iHKI,  mill  the  year's  rcvcnui-  was  over  £4().'i.lHKi.  Tin-  area  of 
■upply  lovi-ri'il  Itic  whole  of  the  i|ty  of  Liverpool.  There  were  about 
I2,4IK»  roMHUiniTx  eonnei  led,  eompand  with  r.2,000  IiihI  year.  During 
IIIIO  <h«e  upon  (il.lHKk.lKKl  unitn  were  HUp|>lied  for  liKlilinn.  power  and 
traelion  pur|H>W'n,  nn  inennno  nf  nearly  T.OIKt.OIMI  iiiiilx  over  I  lie  out  put 
for  Htl.l,  iind  duriiiK  the  (ir-.!  eiKJit  iiionllit.  of  iliix  year  an  imieawd 
iMitpul  of  .'i.lKHt.lKHl  iinito  had  Ihiii  Mipplied.  an  ineniise  ol  iil>oiit  i:t  per 
leiit,  nvcr  the  eurrrspondini,'  |M'riod  of  last  year.  The  demand  for 
eiei'irienl  enerifv  for  [Hiwer  lliii  yeiir  lind  been  nioHt  NalJHfueiory,  almiit 
II, .'.(HI  11. 1',  having  been  conneel.d  ilimng  the  past  twelve  nionHis.     The 


economies  and  advantages  of  electric  dri\'ing  were  receiving  great<,'r 
recognition,  as  was  shown  by  several  large  important  manufacturing 
lirms  adopting  that  method.  The  work  of -the  department  had  been 
carried  out  under  great  difficulties  owing  to  the  depletion  of  the  staff 
and  workmen  through  the  calls  of  the  military  authorities.  In  addition, 
the  resources  of  the  staff  of  the  department  had  been  very  much  s-trained, 
as  a  considerable  amount  of  time  had  been  expended  in  laying  out, 
advising  and  superintending  the  large  installations  which  had  recently 
been  comiected. 

The  hghting  of  tlie  city  was  carried  out  at  present  by  means  of  5,770 
lamps,  made  up  as  follows,  viz. ;  Incandescent  gas  4,918,  flat  flame  408; 
and  electric  444.  That  represented  approximtaely  one  c|uarter  of  the 
total  number  of  lamps  fixed.  Although  the  number  of  lamps  lighted 
was  practically  the  same  as  last  winter,  there  was  a  decided  increase 
of  hghting. 

Llandudno. — The  report  by  Mr.  W.  H.  Patchell.  consulting 
engijieer,  on  the  Council's  electricity  undertaking,  has  been  received, 
and  will  be  considered  by  the  Electricity  Committee  at  a i  early 
meeting. 

St.  Pancras  (London). — The  salary  of  Mr.  T.  W.  Merry,  superinten- 
dent at  King's-roadele-triMty  station  ,has  been  increased  to  .€250  jier 
annum. 

Taunton. — Some  anomalies  in  the  method  of  charging  for  electric 
current  were  considered  by  the  Council  last  week. 

The  Electricity  Committee  reported  that  they  had  received  complaints 
rom  consumers  in  ca.ses  where  the  charge  for  electricity  consumed  hati 
been  higher  than  would  have  been  the  case  if  a  larger  cpiantity  of  units 
had  been  consumed  at  a  lower  rate  per  unit.  The  committee  were  ot 
opinion  that  that  anomaly  in  the  scale  of  charges  should  iie  abolished, 
and  had  therefore  decided,  subject  to  the  approval  of  the  Council,  that  in 
any  case  where  a  consumer  of  current  would  be  chargeable,  under  the 
existing  scale  of  charges  a  greater  sum  than  would  have  been  the  case 
had  the  consumption  been  sufficient  to  bring  such  consmner  under  a 
lower  rate  of  charge,  the  consumer  should  be  called  upon  to  pay  only  tlio 
minimum  amount  which  he  would  be  called  upon  to  pay  under  the  lowei- 
rate  of  charge. 

Councillor  Mole,  in  propo.sing  the  adoption  of  the  report,  pointed  out 
that  under  the  sliding  scale  of  charges,  if  a  consumer  used  less  than  ii> 
units  per  quarter  he  was  charged  (id.  per  unit,  from  25  to  500  imits  4.\d., 
and  froni  5((0  to  1,000  units  4d.  Thus,  it  was  possible  for  a  person  to  u>e 
550  units  at  a  less  cost  than  if  he  used  500  units.  In  the  same  way  if  a 
person  used  25  units  he  would  be  charged  at  the  8d.  rate,  but  if  he  let  his 
meter  run  to  27  units  he  would  only  be  charged  at  4Jd.  It  was,  thiic- 
forc  suggested  that  when  the  accounts  were  sent  out  they  should  be  cal- 
culated on  whichever  basis  was  lowest  for  the  consumer,  and  if  the  con- 
sumer used  24  units  he  should  have  the  right  to  pay  for  20  units  at  41d. 
jicr  unit. 

Tlic  report  and  recommendation  were  approved. 

ELECTRIC  TRACTION. 

Blackpool,  'llic  Tramways  Comniittrc  has  ilecidcd  to  appK'  tcr 
■the  Hoard  of  I'rade  fiu-  permission  to  run  cars  in  tandem,  the  front 
ear  drawing  the  secoiul  as  a  trailer.  'Ihc  reason  of  the  application 
is  depletion  of  stall  owing  to  the  war. 

The  tramways  mamiger  (.Mr.  t'has.  Furness)  is  ntaking  preparations 
to  increase  the  number  of  tramcars  as  soonas  the  present  restrictions  aro 
removed.  He  proposes  to  obtain  10  additional  cars,  which  will  bring 
the  total  u|)  to  Hill,  arid  to  improve  and  enlarge  the  rolling  stock  as  soon 
as  cireumslaiK  (s  and  the  .Minister  of  .Munitions  permit. 

Lancashire    Tramways    Award.— The  arbitrator  in  the  recent 

arbitration  belwci  ii  the  emi)loyees  and  owners  of  tramways  in  the 
Lancashire  distri.l  has  now  decided  that  the  working  week  consists 
of  six  days  or  shifts,  and  that  if  an  employee  works  seven  days  he 
is  entitled  to  an  extra  amount. 

.Most  of  the  tramway  employees  work  seven  shifts  a  week,  and  will 
receive  an  awanl  of  lis.  a  week  in  most  cases,  and  in  .some  in,stances  15s. 
a  week  us  the  nsuK  of  the  decision. 

Liverpool.  At  the  linal  meeting  of  the  Tramways. Electric  Power 
and  Lighting  ('oniiuittee  for  the  juesent  municipal  year,  Aid.  10. 
RusBell  Taylor  give  particulai-M  of  the  progresj  of  the  tramways 
undertaking  of  (lie  ( 'oii>oration. 

Aid.  Taylor  said  I  he  liist  nine  montlis  of  the  year  had  proved  a  record 
over  all  |>revioNK  .oncHponding  ]Hiii)ds.  The  receipts  were  £00:!,:il7, 
on  increase  of  t:.i:),ll7  over  the  previous  year.  The  iiussengers  canied 
numlH'red  127.ll!i,l!ll.  an  ineivaHC  of  9,808,437;  the  ear-mileage  run 
was  (I,4I4,02H.  II  de,  nai,'  of  (1(1.3(13  :  and  the  earnings  per  cur  mile  were 
Is.  3J3d.,  an  in.  n  i,  ..  of  [  ood.  The  work  of  the  department  had  been 
curried  out  iind.  r  \.n  Nlreiiiioiis  coudilioUH.  The  dillieuhy"  of  obtaiiung 
Hiipplies  of  niiileciul  lo  riiaiiilalii  the  lolling  slock  and  overhead  eqiup- 
nielil  ill  an  ellieient  slate  of  repair,  togethir  with  the  dillieully  of  llndiiit; 
siilwliliites  for  the  large  number  of  ciiiployeH  who  hail  joined  H..M.  Kon  i  m 
(aiioiit  2.2(HI)  lo  repair  and  operate  the  ems.  had  bieii  a  constant  sour..- 
of  anxiety.  Notwillclanding  these  diflieullies.  however,  the  rolling slo.k 
and  overhead  eipii|inienl  had  been  iiuiintuined  in  a  perfectly  safe  and 
serviceable  utaU'  of  repair,  and  a  sullieient  stull  Imd  been  oblaincd  lo 
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jn-ovide  an  efficient  service  of  cars  on  all  routes.XThat  had  been' rendered 
possible  by  employing  1,500  females,  and  a  number  of  men  unfit  for 
military  service.  Despite  those  efforts,  however,  a  considerable  amount 
■of  eongestion  't<K)k  place  on  certain  routes  during  crush  hours.  The 
•congestion  was  not  so  much  brought  about  by  a  depletion  of  the  service 
as  by  the  enormous  increase  in  the  number  of  passengers  compared 
with  pre-war  times.  While  the  incrca.se  in  passengers  for  the  first  nine 
months  of  the  year,  compared  with  I'JKi,  was  nearly  ten  millions,  as 
compare<l  with  the  corresponding  period  in  pre-war  times  it  was  an 
increase  of  2H  millions,  which  showed  a  total  annual  increase  over  pre- 
war timis  ..f  about  'Mi  millions. 

In  February  last  the  committee  approved  a  report  of  the  general 
manager  recommending  a  series  of  inner  circular  routes,  making  the 
Old  ffaymarket  the  general  town  terminus.  The  object  of  those  routes 
was  to  obviate  congesticm  generally,  but  particularly  in  the  central  area 
of  the  city,  and  also  to  reduce  the  ( ar  miles  run  at  the  fag  end  of  the 
jounii-y.  Three  of  the  routes  had  alreudy  been  put  into  operation,  and 
had  proved  eminently  successful,  both  as  regaitled  the  financial  r,-sult 
and  the  obviafion  of  mngestion.  'J'lic  amount  of  war  bonus  paid  to 
employees  receiving  wagisor  salary  up  to  £40<>  a  year  was  approximately 
£4l.<'MKf  jK-r  annum,  while  the  amount  payable  by  the  tramways  depart- 
ment in  makhig  up  the  difference  in  wbl'cs  between  .\rmy  allowance  and 
standapl  rate  of  pay  to  employees  who  had  Ix-en  mobilised  for  H.M. 
«ervii-es  «as  approximately  £30,ti<Mi  |Kr  annum.  Up  to  the  present 
free  military  jiasses  had  Ijeen  issued  tc.  the  numlK-rof  2,950.803. e()Ual  to 
fl:i.Nl(l.  ]{-..  Kkl,,  anil  free  passes  to  nurses  to  the  number  of  I(>5,.").')0, 
H|iiiil  t..  ITT."..   Is.   KhI. 

Metropolitan  Association  of  Electric  Tramways  Managers.— .V 
jiu  c'ting  of  the  nicniliers  of  this  .\s.-rp(i:ition  was  held  at  the  .Muniei])al 
and  Coimty  (  lub,  Whitehall  Court.  Whitclmll.  IS.W.,  on  the  litth 
inKt.,  when  there  were  present 

Mcwre.  Ullnmnn  (>ji»t  Ham).  Harv.-y  (llford),  Hammond  (.Met. 
Klcetric).  Williams  (Krilli).  .Stokes  ( lJ.xley).  Mason  (South  .Met.).  -Mac. 
kinnnn  (I,.r.T.)  and  (Joodyer  (Croydon).  Messrs  Ullmann.  Han>mond 
and  tiiNMlyer  were  rfs|K'ctively  rf-elc<tc<l  ehaimian,  vice-chairman  and 
weretory.  .\  numlsr  of  items  on  the  agenda  bad  to  be  left  over  for  dis- 
cussion at  a  subsei|uent  meeting 

Southend.-  The  Council  have  seeiired  a  "  B  "  certificate  for  the 
inaiiii'iii  lure  by  Messr/*.  Kaiisonit-s.  .'sinis  &  .lefferies,  of  four  electric 
velii.  Ics  f,,r  street  work,  &c. 

Weymouth.— 'I  he  (.'enernl  I'urp<,.si  s  Conunittee  has  reported  that 
uinec  the  < uninieiicenient  of  the  war  they  had  been  Beverely  hampered 
by  .'li.»rt«ge  of  team  hihonr,  tie  cm  .--ue  and  growing  ccRt  of  hired 
team  laboirr.  and  the  almost  ini)c  ^sll.l,■  task  of  punhaHing  horses 
suitable  for  the  class  ol  Wdrk  reqiiinil. 

In  pri'war  limes  the  Corporation  nuiintaineil  a  stud  of  Hi  hoi-ses,  and 
in  Klditioii  hired  four  or  live  daily  ;  lull  now  this  number  had  been 
lediieed  from  21  to  nine,  and  it  was  fMund  impossible  to  cany  on  the 
work  iif  the  town  with  this  siiiiill  iiiiinl.'  i  The  eommitjce  eonsiilercd 
thei|ii('<itiono(  |K-lrol  nnd  steam  whl'"i>  'h'  was  not  satisfied  that  cither 
of  IhiM'  ly|H's  wouhl  be  >iiitable  iiwiri.  i  'lie  amount  of  stopping  and 
Htarliiig  n-(|uircil  :  and  now  llml  ilie  ■  I  i  n,  \eliiele  had  got  fully  estali- 
iisheil  the  lime  sreuu'd  opporluiie  (m  I'ln'  liasing  one  cm  trial.      Kx hails- 

five  lni|Uirii's  had  been  iimdi-  fnoii  ii (  electric  vehicles,  and  satis-. 

factory  reports  had  been  reeen  iilfnoi,  >iiMi  .Shields.  Ipswich.  Xiwcastle, 
Wolverliainploii.  KiriiiinKhani.  riuii\  ci 'II.  i;la«gow.  West  Ham.  Ij'vlon 
Kdinbiirgh,  Dover.  Aceringlon.  Ilulil...  Curlisle.  llford  and  Cliesli-r. 
All  Ihew  towns  had  eleitric  vehicles  m  1  '  Hover  jinvins  as  many  as  six. 
The  mojorily  of  the  towns  uwd  lliein  (-i  i|ie  ii>l|ertion  of  house  refuse  . 
mill  1?)  nil  easc's  there  was  a  di«liii'i 
«-oiii|.iirrd  with  hopie  hnulnge  The\ nl-- 
in  dnMli;.'.  nnd  in  Cliesler  disabled  I 
and  >  le  h  vehieh-  appeared  to  Ih'  mM' 
The  i;|e.  iheitv  Commillee  wrtj.  pn-pMO 

•  he  l.„ii.ne«Bl  1  2d.  per  unit,  wlin  h    ■  r, 

l>r h«r«ed   in   llie   iiImpvc  mini' 

Iiniised  at  the  .labl id  n<.     i 

•  "Uni  of  aIkmiI   tUO  Mould  be  M 
raliK       A   great  umiiv    more   i 
prrwhl  ,  iinihlioMs  some  tune  «miiI(I  ' 
«le.p,il,  h  .,f  ,,rder      The  eo.l  of  llie  |.' 

tl.^'lHlnl    pn'sriil  ll    would   pri't       in 


fai  lory  I  bun  leirx'  liuiilngr 
had  III  be  left  undone  owing  I' 
•  lung  must  Im-  done,  whalrvet 
and  proiirr  ■  unililloii 

(lie  Couiiiil  npptovi.,1  I  he  I 
»ra<  lot 


iiig  shown  iMT  Ion  earled  as 

red  very  III  tie  skilled  lalMiur 

■  rs  were  einployeil  as  drivers. 

•  rrplaee  nboiili  three  horses. 

lo  supply  curient  for  i  Inirginu 

lartil  very  favourably  with  the 

•'»ns;     the  vehicle   would   be 

I'll'  would    1k'  rei|uin'd,    but. 

'"    iieie.'nary  eharging  np|ui 

•  liii  Ifs  on  order,    bul    under 

■  11  to  obtain  deli\ery  after  the 

".s.m|   Vehli  le  would'  be  nbonl 

iiiioinieni  nnd  far  more  nalis 

"  ' d  thai  importnnl  work 

III!  labour,  and  llinl  some- 
l-iep  the  town  Ml  a  cleanly 


ndatlon  to  piirehase  an  ele<  Ir 


MISCELLANEOUS. 


Alrrrnit    Prodiirilon       i    •     • 

lllslituteol  Cnal   Kiil.iin  i.Mi     I..  I 
Ib-allsing  the  iMi|s.rl>iiire  At    Ihi. 
lo  iieuelrrnle  the  prodin  lion  ■■(  nli<  i 
roilld  Hiid  •pace  lo  publish  this  hli. 
■ml  iilher  llriiis  iiol   fully  engngi'd  t.i 
work  In  riinneiiiiiii  wiih  Ihr  imitiu 
with  Hie  hiMiluIr       liwrr  an-   . 
Ilrin^  »lios^  fneililies  arv  not   v 
HHwaniNilion   on   a    voliiiilary    I" 
■  •  ver.  In'  aa  iin|N>rlaiil  lo  the  .  ounl 


ii      111      llie      Aeroliaillieal 

I   •     I'lsbleds)  wrills  M  foMi..«s  ; 

I'll     'iin<  for  alrainini;  eveiv   ner\n 

>..     -hould   feel   urnlefu)   if  you 

filing  Ihe  mnaner  engiiu'eriiig 

I    «ork.  nnd  capable  of  doing 

I  mil   parts,  lo  i  omiiniiiicale 

'  iiioiiient  hiiiidnslji  of  small 

iililiwd,      lly  «ome  iIihIiI 

'<  ordllialed   output    would, 

'  (iMt  ii(  lour  or  live  lame  firm*. 


AUeged  Theft  of  Lamp  Bulbs.— .\t  Guildhall  (London)  Polite  Court 
on  Saturday.  Simon  Deitch.  electrical  engineer,  was  charged  with 
being  concerned  with  others  in  breaking  into  the  warehouse  of  the 
De  Battery  Co.  ( Ltd. ).  Aldersgate-street.  and  stealing  8l>8  OfK)  electric 
Bulbs  value  £1,^00.  When  arretted,  Deitch  stated  that  he  bought 
the  lamps  from  a  traveller  of  a  firm  in  Milton-street  5,300  bulbs 
were  found  in  a  bos  under  j>risoner"3  bed. 

Prisoner  was  remanded  and  adnitted  to  bail  in  £iOX 

Electrical  Workers"  Wages.— The  Committee  on  Production  have 
awarded  to  the  nicinlicis  of  the  National  Amalgamated  Union  of 
Enginenien,  Firemen,  Mechanics.  Motonnen  and  Electrical  Worker* 
w)io  received  the  advance  of  12s.  per  week  in  June  lat  a  further 
advance  of  3s.  per  week  as  from  Aug.  1,  1917. 

The  amounts  now  awarded  are  to  be  regarded  as  war  advances,  and 
are  to  be  recognised  as  due  to  and  dependent  on  the  exi.stenee  of  the 
abnormal  conditions  now  prevailing  in  eonse<juence  of  the  war. 

The  award. applies  to  sub-station  engineers,  enginenien,  firfmen  iu 
trimmers,  &c. 

Employers   and  Recruiting. — Rcgtilati.ons  rec^uire  empljyers  .  t 
labour  to  make  a  return  of  all  male  employers  from  ll>  yeaiis  of  ag' 
and  on  a  fonn  I).  R.I  7  (obtiUiiable  at  any  [jost  oftiee),  to  the  recniitiii. 
officer  of  the  district  in  which  the  men  work. 

A  duplicate  form  should  be  kept  by  the  employer  on  the  premises,  im  ! 
both  should  be  revised  monthly  if  the  occasion  arises,     it  is  pointe<l  ••u- 
that  failure  to  comply  with  this  regulation  entails  heavy  |ienalties  umiI 
Defence  of  Hcalm  Regidaticms  41a. 

Engineering  and  Shipbuilding  Trades'  Federation.- -The  Exec  utnc 

Council  of  the  Amalgamated  Society  of  Enpineeis  h.is  divided  to 
take  a  ballot  on  the  fjUestion  of  letiremcnt  from  the  Ktderutic.n.  as 
it  is  considered  that  the  present  basis  is  not  conducive  to  efTeeliM 
action,  and  is  not  sufticiently  rei>resentative. 

Liability  for  Air  Raid  Injuries.— 1  n  the  Fo»  County  Court  on  Tms 

day  .liidge  Craliain.  K.C.,  delivered  a  considered  judi;inent  in  n  case 
which  raised  the  point  whether  a  man  injured  by  a  Iximb  during  an 
air  raid  whilst  at  work  was  entitled  to  an  award  under  the  Workmen's 
Compensation  -Act. 

The  Judge  held  that  it  was  for  the  respondent  to  pro 
was  running  nothing  more  than  a  coiiiimm  risk,  and  lii 
had  failed  to  do.  Uirgc  numlsTs  of  (H-ople  wen-  runin- 
which  led  to  the  accident,  but  they  were  exposed  to  lli 
thc-y  hapiX'ned  to  be  in  particular  plaies  by  their  cm|)l" 
not  because  they  liapix-ned  to  Ix'  human  iH'ings  who  wi-jt-  all  e\|Mise<l  to 
the  same  risks  at  all  times  and  in  all  plac-c.s  and  whether  oinployisl  or 
not,  as  in  the  ca.se  of  a  man  struck  by  lightning.  He  mad"  an  awanl  in 
favour  of  applicant,  but  grantiil  have  to  ap|>eal. 

Postponed  Eonus. — At  a  Munitimi.*  Tribunal  in  (Jlafpi.w  la.st  we«-k 
a  ])eiialt\  of  £1(K)  was  imp.  .vd  on  Mosru.  Win.  Benrdmore  Co.  ^Ltl!    . 
for  failing  to  c.mply  with  a  biin:s  award  made  by  Sir  .liunc.c  I'npi 
hart. 

The  case  was  bnuighl  on  behalf  of  300  employes  oC  the  firm,  and  n 
Wiis  stated  that  the  bonus  had  now  lH>cn  pni'l 

In  delivering  the  tribunal's  decision,  S' 
the  employers  was  most  irrt'giilar.     The 
wns  whether  a  ccrlain  bonus  for  certai" 
linidloall  grades  of  the  workmen   who  l'"K   pui    n. 
production.      «bi  Aug.  27  Ihe  urbitmlor  decided  that   '  I 

•  be  paid  in  full  loall  the  workers  coucfmi-d  at  lb'  «r-' 
after  the  award,  that  was  to  say  SepU  2t,  ■  but     '' 
done.    Six  weeks  ehipsi-d  and  the  workmen's  trail- 
the  present  coiiiplaml.   I'"'  •''■   •  ie|il"yer-  it  w  • 
conlravened  Sec.   1(4)  of  ". 
with  till-  awanl,  bul  iiko  < 

to  constitute  thr-ollcn.e  le 

Prohibited  and  Restrlcled  E.\port»,     lh>  I'n 

made  lb     folb  »  mi;  ill- 
exiHirt-* : 

After  the  entry  :    (A)  Alummium. 
fai  liirn    of  aluminium,  add  "  or  cil  il 

l-'or  ■   (ID  IamoI  On-  '"  n-ad    -(A-  '     ■  '  "■ 

Storage  of  Coal,      llw  Unliph  l  '  ommittrr  ha.<  I..II 

a  sheet    coiilaiiiiiig  s;ifegii.n.|.  '  'mB"  ii(  <^mI.   no 

particiilarlN  in  reK|MM  i  ol 
inferior  i|Ualilv  has  to  1" 
Kegislrar  of  i' •■  •  ■■■"""' 


u 


..■ii>pi> 
eld  Ihal 


ll  iintVt.  18 


.iiion-  111  the  list  of  prvdiibilmt  aiul  irstrieleil 

altovs    «(     aluiniliiiim  Mid  maim 
alloys.  • 


'  lirre  ctial  of  .ii 
'  niml  (r«>iii  iIm 
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University  ff  Bristol. — Mr.  Henry  H.  Wells  has  presented  to  this 
University  buildings  and  gioimd  to  the  extent  of  nine  acres  for 
future  extensions. 

University  College  of  South  Wales  and  Monmouthshire. — At  the 
annual  meeting  of  the  tioveruors  last  week,  a  vote  of  thanks  was 
yjassed  to  Sir  William  James  Tatem,  Bart.,  for  his  niunifi,cent  gift 
of  t2.5,000  to  provide  a  lahoratory  to  be  called  the  Tatem  Chemical 
T-aboratory-. 

Principal  Griffiths  said  that  owing  to  Sir  Wm.  Tate.m's  generosity 
tliiy  would  he  able  to  own  a  chemical  laboratory  that  would  compare 
favourably  with  the  laboratory  of  any  British  tmiversity. 

A  donation  of  £2,100  and  three  donations  of  1,000  guineas  each  have 
also  been  received  for  providing  laboratories  for  the  science  department. 

Technical  Education. — At  the  meeting  of  the  Birmingahm  Rotary 
flub  on  Monday,  Major  W.  AUport  Brockington,  Director  of  Educa- 
tion for  Leicestershire,  in  the  course  of  a  discussion  on  the  Education 
Bill,  said  we  wanted  technical  scliools  absolutely  and  intimately  in 
touch  with  the  particidar  industry  or  branches  of  industry  associated 
V.  itli  the  d'.strict  in  wliich  they  operated. 

i  hcse  schools  must  work  on  the  machinery  actually  in  use  in  iip-to- 
'1  itL-  factories.  Ho  would  go  fuitlicr  and  make  the  up-to-date  technical 
^I'hiMjl  the  place  to  whiih  the  manufacturer  might  with  advantage  corne 
ffir  information  and  Unowlcdgc  in  regard  to  the  latest  machinery  in  a 
given  trade.  Surely  tlicy  }\ad  found  the  necessity  for  intensive  training 
ilnring  the  war  ?  Their  machinery  must  be  not  bcliind  :  it  ought  to  be 
a  little  in  front  of  local  machinciy.  He  believed  that  the  present  bill 
prr)\-ided  tlie  means,  but  it  was  for  the  manufacturers  and  the  trade 
iiiiii.ns  to  realise  tlu'  possibilities.     They  wanted  to  give  a  specific  training 

•  •nc  in  whi<h  the  resources  of  science  should  be  brought  to  bear  upon 
till  special  industry  into  which  tile  student  was  to  be  absorbed.  They 
must  view  with  apprehension  the  extension  of  the  powers  of  a  State 
d-partment.  'J'he  cumulative  effect  of  certain  clauses  of  the  bill  was  to 
in'icasc  largely  the  duties  of  the  Board  of  Education  to  concentrate 
ailministrative  power,  to  centralise  administrative  control,  to  impair  the 
]>owcr.s  of  local  education  authorities-— and  thus,  it  might  be  feared, 
seriously  to  nienacf  the  system  of  local  government  in  this  country. 

TENDERS  INVITED  AND  ACCEPTED. 

House  Service  and  Fuse  Boxes  and  Fittings. 

(iniMSHY  ('oij>oration  invite  tenders  for  the  supply  of  house 
service  Iwxcs  and  (ittings  and  house  fu.se  boxes  and  liftings.  Forms 
of  tender  and  !<pe<ification  froni  the  deputy  electrical  engineer, 
.Mr.  A.  S.  Channon,  and  tenders  to  the  Town  Clerk,  Mmiicipal- 
buildings,  Victoria-street,  Grimsby,  by  first  post,  Oct.  20. 
Electrical  Fitlin;s. 

The  (jnEAT  Noktiiebn  Railway  Co.  (Ireland)  ref|uire  tenders  by 

10  a.m.  JCov.  1  for  six  or  12  months'  supply  of  Klectric  Fittings, 
Lamps,  &c.  Cable  and  Wire,  Carbons,  &c.  Forms  of  tender  from  the 
Secretary,  Amiens-street,  Dublin. 

Railway  Signalling  Apparatus. 

The    Vktoria.s    KaiLway    Co.v.Mi.-N^niM.iis    lenuire    tenders    by 

1 1  a.m.,  (Jet.  31,  for  the  supply  of  45  time  clement  relays  for  power 
Higimlliiig  (contract  :i0,989).  .S|)ecifications  from  the  Commissioners' 
<)(lic<-s,  Sjieiiecr-Hlrect,  Melbourne. 

Wiring  and  Fitting. 

Tenders  are  rcfjuired  by  Xov.  5  for  the  electric  ligliting  of  the 
Central  Tuberculosis  laititute,  Durham-street,  Belfa.st.  Specifica- 
tion, &e.,  from  the  ('jtv  Electrical  Engineer,  East  Bridge-street, 
UelbiMt. 

'  London  County  Council.-  'I  he  following  tenders  have  been 
nceepted  : — 

("or  the  HUjiply  of  electric  cablcH  for  IramwayH  (part  only),  VV.  T. 
<ilov>T  A  Cii.,  iiloO  ;  1, 5(H)  ilrivinj?- wheel  and  760  pony- wheel  tyres  for 
ii.inenrn,  Brown  Bnyley'it  Steel  Works,  £720  ;   Pulenl  Shaft  &  Axlelrco 

I  ■:.  a, mi).  I  2b.  (id. 

I'liitr-vMoi 


I'.i 


.1  I.I' 


The    Cori'oration    hn»    accepted    the    following 

•    1.1.  it    .  td.  fiB    per  ton;    Brown,  BayleyH  (Ltd  ), 

I  .V  Co  ,  liriiki^  ralclicts  and  bell  HpringB  ; 

'   tthei'ln  jind  car  pinionB  ;    I,,  .Audrcwa  k 

iiiiinia  bniiip  &  Ac(csHorie»  Co.,  trolley 

Hririiitiirc  coils;    ,MJ(.aiiilc  iV  Inwla- 

I  li  ThomBon-  iluiiHtoii  Co.,  ineuudcHi^enl 

iii.Mlnllon   HleevcB   and   rulibi.r  (iipe  ; 

.  Ill' .  I  I  ...  ..ImiiiiI.   la|M!  ;   f'',  Smitli  &  Co.,  HjinM  and 


.),     Th. 


l!orouKli  Council  linK  aiTeptcd  an 
I  Mipply  an  ndditiona!    1,000   kw. 


>T.    I'aNI-IIAS  (LoMi. 
Oder  of   Bniee    IVcldeM   &    C 
motor  converter  for  W.IK)  ». 

''  The  Coiporalion  linve  awardeil  llii'  iiiin«ial 
eiurenl  uiclerH  lo  .Mes^rB.   Kerriiiili,  Ltd. 
I'crninti,    Ltd.,    have    dceured    the   aniiunl 
t  met  for  u.c.  nivlvri)  to  the  I'riiaa  Council. 


Glasgow.— The  Tramways  Committee  has  placed  an  order  will, 
the  British  Insulated  &  Helsby  Cables  (Ltd.)  for  trolley  wiie. 

Bradford. — The  Corjjoration  have  accejjted  the  tender  of  tli. 
British  Hele-Shaw  Patent  Clutch  Co.  for  lt.2  steel  pinions  at  .€212. 

Transformer  Contracts.— ^Messrs.  Fenanti,  Ltd.,  HoUinwood. 
J  ancs,  and  Kingsway.  London,  W.C.,  have  received  an  order  from 
the  Yorkshire  Electric  Power  Co.,  for  one  150  k.v.a.  and  one 
_200  k.v.a.  three-phase  transformers  ;  and  from  the  British  Cellulose 
&  Chemical  Mfg.  Co.  for  three  10,000  k.v.a.  three-pha.se  transformei> 
for  furnace  work  (secondary  current  .50,000  amperes). 

Feci  Water  Regulator  Contracts.— Messrs.  Scholey  &  Co.  (Ltd,) 
56,  Victoria-street,  S.W.  1,  inform  ns  that  they  have  received  a  large 
Clumber  of  orders  for  Cope's  patent  feed  water  regulators,  including . 
Sheffield  electricitj'  department  (14  sets,  repeat  order),  Manchester 
and  Birmingham  electricity  departments,  the  Yorkshire  Electric 
Power  Co.  (repeat  orders),  Messrs.  Babcock  &  Wilcox,  and  many 
industrial  iinns.  Test  and  other  reports  fully  demonstrate  tlte  , 
econoiny  and  increased  duty  which  result  from  this  system  of  feed 
water  control. 

APPOINTMENTS  VACANT  AND  FILLED. 

A  junior  shift  engineer  orimpr.jver  is  required  for  a  large  power 
station  in  the  north.     See  advertisement.  ' 

A  charge  engineer  is  required  for  tramways  sub-stations.  Dutie 
average  50  hours  per  week.  Wages  50s.,  rising  to-60s.  a  week,  with 
2s.  6d.  a  week  war  bonus.  Applications  to  the  GJeneral  Manager 
L.C.C.  Tramways,.  62,  Finsbury-pavement,  London,  E.G.  2.  iS'cf. 
advertisement. 

A  teacher  of  physics  is  required  at  Merchant  Venturers"  Technical 
College,  Bristol.  Salary  £200;  per  annum  if  a  mani  or  £170  if  a 
woman  (with  less  work).     Particulars  from  the  Registrar. 

A  lecture  assistant  is  required  in  the  chemical  department  of  the  . 
Battersea    Polytechnic,    London,    S.W.  11.     AppHcations  to    the 
Secretary. 

An  assistant  electrical  engineer  is  required  for  the  Governmein 
Railway  Department,  Gold  Coast,  Salary,  £300,  rising  to  £:!-"ii 
A])plications  to  Messrs.  Preece,  Cardcw.  Su^ll  &  Rider,  8,  Qucoi 
Anne's-gate,  Londo.i,  S.'W.  1. 

Preston  Corporation  are  recommended  to  appoint  Mr.  Henry. 
Clayton  as  assistant  engineer  and  manager  of  their  tramwry  under- 
taking. 

Blackpool  Electricity  Committee  have  made  tlic  following  apjioint- 
ments  : — 

Mr.  Geo.  Yates,  (■l<.elrical  fittings  superintendent,  at  £200  per  amunn, 
rising  by  annual  imrements  of  £25  to  £250  ;  Mr.  Herbert  MaUin  becomes 
salesmen  and  chief  clerk  at  £180,  rjsing  by  £10  to  £200  ;  Mr.  Walter 
Unsworlh,  invoice  and  ledger  clerk,  at  £150,  rising  to  £1()0.  10s.  at  the 
end  of  12  months;  and  Mr.  F.  W.  Leatherbarrow,  stores  clerk  in  the 
eleetrieity  deiiartment.  at  ti:!,">,  rising  to  £l5t). 

BUSINESS  ITEMS. 

Plant  for  Sale.  .Mr.  T.  (hiffith,  Cwydyr  Ccha,  Llanrwsl,  adx.  r 
tises  for  sak'  some  electric  lighting  plant. 

Patent  Development.  'I  ho  proprietor  of  British  Patent  No.  9,046 
of  1014,  desires  to  sell  same  or  to  liccilco  British  manufactmers- 
Particulars  from  Messrs.  Hoult,  Wade  &  'i'cnnant,  jjatont  agents, 
111  and  112,  llatton-garde  i,  London.  E.C.  I. 

Alien  Enemy  Patents.-  Messrs.  ,1.  S.  Highficld,  A.  A.  Campbell 
Swinton  and  P.  D.  Tuekett  have  apidicd  for  licences  for  u.sing  three 
patients  of  the  (ics.  fur  Elektro-Osiuoso  m.b.H..  none  patents  of  tho 
ICIektro-Osmoso  A.(!.  ((!raf  Schwcrin  Ges.),  and  one  patent  of  tho 
Farbwcrke  vorm.  Mcistcr,  Lucius  &  Hrtuting. 

LIQUIDATION. 

ClftiuiH  ngaiusl  (he  liritisli  Corilinent^d  Klectrieity  C).  (Ltd.)  are 
tobcHi-nl  by  N.iv.  :tO  to  the  li,|i.ul;.tnr,  .Mr.  C.  I'..  Unrker.  -.M,  fiMs- 
bury-pavemen(,  l.iipidon.  |."..(.  2. 

CATALOGUES,  &c. 

REh'Wp  I)|.:.STI(I'(TI0N. — Messrs.  Meldrums.  Ltd..  1  nuiierlcy, 
Mnnche/fter,  rii'ciilly  issued  a  four-page  pami)hlet,  giving  particulars 
of  their  refuse  desliuclorH.  witJi  illustrations  of  some  (ypical  instal- 
lalioMH.  atui  also  a  sheet  dealing  with  apparatus  for  chemical  and 
I'XploMive  works,  oil  relineries,  &e. 

"One  Part"  Holder.-  Messrs.  Trcdegars  (Ltd.),  0.  .Diana-place, 
l.aistonroad.  .N  W.  I,  bav(^  iHHued  a  leallel  giving  illustrated  par. 
tienlarK  of  the  "  Olie  pari  "  holder  Kupplicd  by  llicm. 

The  hol.ler  or  boily  of  the  fitting  is  all  in  ofa-  piece,  with  the  exception 
of  lerniinniB  and  shailc  rinn.  It  is  clftimci),lliai  in  price  i(  competes  with 
the  (JicapcKt,  on  the  iniirliel  :  there  are  no  lirl^  risks  ;  it  is  ind(^stni<.(ihle  ; 
there  is  Bplendid  iMml-Mel  ;  it  will  carry  large  enrrcnt.  and  50  per  i^(^nt.  ia 
Baved  in  the  wiling.  The  lunr.-l  of  the  holder  is  permanently  seeurcd  to 
ponielaiil  mounts  an<l  insnlated  iulcrior,  and  in  onler  to  wire  then-  is  no 
diBBcmbliiig  of  any  i)art»  but  the  tern»inal8. 
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FINANCIAL 

MUNICIPAL  ACCOUNTS. 

Bath. — The  accounts  of  the  electricity  supply  department  for 
the  year  ende<i  March  31  show  gross  capital  expenditure  £191,25(> 
(increase  £342).  of  whicJi  tST.OSS  is  outstanding. 

Revenue  wan  £2ii..j07  (lomparfil  witli  £2tj.400  in  pre\'iou.s  year),  and 

workint:   and   ccmial   exfu'DHes   wen-    i:U,9S7   (£13,529).   leaving  frross 

profit    £11..j20    (tl2.ll<)l).     Interest    on    publii-    loaa«i    required    £ti,l4;$ 

(£.5,997),  and  «n  t.-ni|i<>rar\-  loan.-i  £181  (£111).  and  sinkint;  fund  £r..,50(i 

1 0,489).     To  meet  tlu^c  and  other  it<in-<  on  net  revenue  aoeount  £150 

iiipared  with  £I,7r>7)  wa.s  taken  fri'in  rates,  and  a  debit  balance  of 

Ts2  (£151)  is  ctn-rii'd  fonvani.     T"tril  maximum  supply  demanded 

-  l,:ilS  kw.     Tnit.s  '.'i-m-rated  wen-  L'.r)(K{,94j.  and  sold  2,025,224. 

Birmingham.  -The  accounts  of  tli.  i-lectric  supply  department  for 

the  year  cinlid  March  31  show  gro^ 

(increjise  £l7l.ti">o).  of  which  £1.922 

Itevenue   was   £7Jii.."i(>0  (oomparcil 

wfirkinji  anil  general  c\pfn.s?.s  weiv  £." 

urc.-w  profit  £224,724  (£191. 2K4),  out  .. 

ifservc   and    £4().IHKI   {£22,lliH()    t„    i. 

Kedi'inption  nf  ilcbt  ret|uir.il   £S,->.;ii;.", 

anil  stock  £119.778  (0i2.9l)4).  and  on 

illM'Kunt  on  issue  of  bills  £1..")57  (£5.01 7  i.  piiyment  to  tramways  depart 
miMit  in  rf-«[K-if  ..f  e.,st  of  i  ables  £l,<Kis  il.ixjs).  and  to  Tame  and  Rca 
Draiiiap    I'  I  of  railway -i.lii,.'.  &e.,  £1,084  (£1.(184),  and  the 

iM-t  siirpli  ■     t;i'5.49.S).  «l,i.  h  has  In-cn  coptributed  for  relief 

i.f  rates.  ..btuincil  |mi  uu,:  was  IKkl.  (104d.).  and  total 

losts  wiP  o-.i  i(i,.„l.).  L'nits  smM  xvcrc  149.726.(537  (1 17,01C>.321). 
Ijimp  ri.iineeliiins  are  einial  to  .■{42.2'.H»  (3,S3,741)  (SO-watt  lamps,  and 
motor  iMiineei ions  to  I22.l.')3  (l(l(i.(i:i7)  ii.p. 

Newcastle-on-Tyne.- ^The  accounts  of  the  tranrways  department 
for  the  \iyir  eiuleil  .March  ."{I  contain  the  following  information  : — 

I'.evemie  »  Is  £;!.-iii,.-i:t I  (iom|(ar.d  willi  £324.(194  ill  previous  year), 
worUiiiKuxpeiisi's  were  £2(is.2!»'.i  (£192,i;|S).  leaving  £14S,2:i(>  ffnins  profit, 

<i  iin  ■nvestmeiits.  ic.   £15.939 

I  iiiiii  on  active  service.  £7.>,777 

•  nts,  interest  on  capital  for 

wng  a  balance  of  £(i2.9(>3 

1     tl5.84fi    (increase    £5,(KHI), 

!  iiitc-i,  and  £2.0(!5  set  aside  for 

iiiereano  £14,132)  to  carrj'   to 

loiiiitH  to  £IO(!,00(I. 


MATTERS. 


pital  exi)enditHre  £2,.555,94!( 
II  is  outstanding. 
<h  !;."iii7..'i()3  in  previpus  year), 
.sl2  (a.'aiiist  £:JI(i.219).  leaving 
iiiik  £1.431  has  been  placed  tn 
w.ils  and  special  expenditure. 
:77,IJ98),  interest  on  inortji.ages 
rs'  deposits  £!44  (£111), 


or  £l54,t>l!l  (£135.7(14)  aftir  nibliiii: 
(increase  £2.7!t5|  was  paid  tn  ili  |h  n.l.  n 
(decrease  £I.!IS.">)  was  ri'ipiire. I   ' 
liquidation  of  debt  on  the  s\ 
(inen-aso    £I,S.(I44).     Income    i 

£7,(KMI  (£8.|(il  was  cimtribiiti-il '.i.  ; 

thinl-party   iiisuranee.   leaviiiL'   £:!7.1i'.i: 
reserve  and  renewals  fund,  wliieli  now  i 

ShelHeltJ.— The  aeconnts  of  tl:e  eleclrieily  department  for  the 
ci-  iimI.'iI   March  25  show  gro's  e.ipital  expenditiiie  £2,1(10,272 
(iiieiease  f.").S(1.895)  mid  £5.58,3- (I  li:is  been  ie<leenicd  or  provided 
f.ir  leili'mp'tiiiii. 

Till'  inioiiie  nf  the  ileetrie  supply  il.p.irtment  was  £4."i(l,087  (£277.579) 
and  (he  workinK  expciiwH  were  £24(.:i7l  i  tl47.9.'I5).  The  revenue  of  the 
installation  and  molur  department  «  .>  £.")."i.473  ( £3li,.s.-i7 )  and  tbc 
working  exis'iises  wen-  £47.1171  I  t:t:!."''Jl.  Crnss  profit  was  £213.515 
(£13.3,409).  .  Interi'st  and  sinkiM-  (ni.'l  mpiireil  £1|H.02I  {£II»>.II3). 
leavinir  n  linlanee  of  £95.lli:i  i  t:i:;.."i  .i,  of  which  £.">5.iHl0  (£39.777)  has 

Iwen  filnceil  to  renewals  and  -| -  |m  nditiire  fiind,  and  £40.493  ti 

s|)ecinl  depreeiation  siispei -(.  !>■ 

('45il,)anil  enpital  eliarues  w<  I 

WDS  '8.'hI.  (ii«  III  |ire\ioil-  \.    o 

ment  receipts,  •  I  i 
I2(1.17(I,H.-|M  (77  s. 
Il.7lin)  k.v.n.      (  i     . 

"iinil  lo   Il3.s7;i  i.s;i,.s:ii)  l.v 
.1  ((»»,(»7l)H.r. 

Wednesbury.    'tu  Mnndux  <i' 

I   xear'h  workin^t  of  (be  i 

I  l.ernt..|..le  from  III..  ...I..  ,.i 

«>il    ■•' 

(t- 


1(1  wen-    ^(Id. 
•ratje  price  iilMained 


'.villi. 

M  iiillii(ioii  and  motor  depart 
■  .o..-a'.4(Kt..Vi(l.275)  and  sold 
'MMiiii  demand  was  4(1.493 
11  oilmen,  tot  111  eoiinneetiiin 
I'l    inutun  ronnected    ncKrcKntu 

. iM  il  receivprl  a  report  on  the 
I' rtakiitg. 
uiiie.l  I..  Cl->.3sn.  eiim|ian'il 
ven- £ll.(t3it 
l>lll    interest 
,-e|..lM,lri.H 

■  <  :.wi. 

I'  Iiev 
I   fuel 


found  impossible  to  present  thejn  at  the  usual  time  this  year  owing  to- 

dclivys  arising  from  the  war  in  ..'■.vninii-  tie-  ii-  .  i-  .rv  i,t.>.-n-  fr,.m  f.-.n-i?n 

stations  and  administrati"  ;! 

agree  that  owing  l^  the  •  r 

which  we  are.  working,  it  i- 

that  occur  in  th»  indivilu.il  it   : 

again  propose  only  ti  n-fcr  t-i  th 

you  will  consider  that  the  n  r  i 

and  jre  have  good  reason 

balance  shown.     When  >! 

.-it  our  last  meeting  I  th- 

for  the  year  urid-T  dis.-u- 

but  the  aecoimts  now  b--f 

the  gro.ss  revenue  for  tie 

that   for  the    prei- -ilin-.'    \ 

£2,104,432  for  the  year   1' 

hand,  the  ex]X'Uses  show  i 

paring  the  two  years,  the  . 

at.  stations,  £ll4.Siiii  in  • 

while  £41,0n(»  more  wa.s  .; 

staff  and  other  ex|«.nses  i 

for  191(i,  therefor,-,  shows 

for  the  year  191(i.  £1.4.59.:: : 

however,  hasto  be  dedun 

of  income  tax  and  exe  ■- 

charge  on  this  aeeonnt  d 

substantial  sum  of  £44(),29U.     It.  is  .s.i. 

these  heavy  duties  and  the  large  incn-a- 

refern-d,  we  have  been  able  to  make  a 

general  n-serve  fund,  while  maintaining  the  pr.  ■ 

bonus  of  8  per  cent.,  free  of  income  tax,  on  i 

coin|>any.  and  to  i-arry  forwaixl  £.54.(i.S8,  an  iin  i 

corresponding  figure  of  1915.     The  IJoanl  ha.s 

augment  the  fund  set  asi<le  on  account  of  inve-i 

further  sum  of  £150.00!)  Ims  been  taken  from  t!. 

this  account. .   A  tiital  of  £»i(KI.(MK»  has  now  !>• 

pose,  and  t!ic  amount  of  £2,(i79.0ilo,  at  whii-h  tl. 

sheet,  may  now  be  taken  as  the  approximate  ^i   • 

investments  at  the  d-jt!>  of  tho  aeeountj*.      In  oi.l  i  i  ' 

as  possible  towanls  the  success  of  the  new  War  l..oiin  >  ■' 

possible  cash  surplus  for  the  current  year  of  1917.  .ii  " 

account  of  the  general  reserve  fund  £I.700.(KIO  of  tl.. 

Loan  .Stock.      It  may  al.so  interest  you  to  know  thai 

of  this  stoi-k  held  bv  this  and  other  as.sociated  .   .  . 

House  is  aiaiut   six  million  pounds.     Notwilli  ' 

fraffic  which. we  have  carried  during  the  year 

to  .say  that  the  si-rviee  has  K-i-n  maint.iineil  « 

efticii-ncy  as  hitherto,  and  we  an-  justiv 

which  we  have  aecpiin-d  in  pnividini;  a 

graphic  correspoudeilce  of  our  omi    .o 

messages  of  the  general  public.      I 

principal  factors  which  have  eaii 

eurfied  wen-  the  in'  •rniption  of  • 

to  India,  and  ab..  the  r  duetion  in  lie-  . 

work  of  the  (Jre.il    .\..rili.rn  (o.'s  niut 

of  Covemment   ie.|iiiii-ineiits  ;    bni   I'l. 

no  doubt  to  a  hir:;.-  e\l    nl   do.    ■ 

corn'.spondeiie  ■  lliroU'.'li"Ut  tie-  I 

others  (o  lely  'I.    '.     • 

communiealion.      I 
sailors  and  iiiirv 
l!ed  Cnms  S..,-i.ix 
gn-ater  c\t   iii.  ;iihi  it   i- 
lo  the  piibb.   :     but.   ..~    I 
i-iineeHsions   .!.-   -   ..        .!  ■> 
pn-s'iit  abn 
inst  'H.I  of   . 


erii..l 

..   ||. 
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Eastern  Extension  Australasia  &  China  Telegraph  Co.  (Ltd.) 

The  S3iU  ordinary  general  ineetint;  was  held  on  Tuesday,  under  the 
^)resi<leney  of  Sir  John  Wolfe  Barby,  K.C'.B.,  the  chairman  of  the 
<  ompanv. 

The  GENERAL  MANAGER  AND  SECRETARY  (Mr.  E.  E.  Hesse) 
having  read  the  notice^onvening  the  meeting,  &e.. 

The  CHAIRMAN  said  :  Gentlemen,  before  entering  upon  the  details 
<j{  the  Company's  operations  for  the  past  year,  I  wish  to  express  the 
Board's  regret  that,  owing  to  circumstances  beyond  their  control,  they 
were  unable  to  hold  the  annual  general  meeting  as  usual  in  the  month  of 
May.  The  company  was  unable  to  obtain  the  necessary  dat.x  from  other 
t?legraphic  administrations  to  enable  fhem  to  complete  the  accounts  for 
audit,  and  this  delay  continued  until  quite  recently.  It  did  not,  however, 
qircvent  the  distribution  amongst  the  shareholders,  at  the  usual  time,  of 
the  final  dividend  and  bonus  for  191H,  as  the  Board  considered,  from  the 
estimated  figures  then  before  them,  that  they  would  be  justified  in  paying 
•>  per  cent,  and  the  usual  bonus  of  2  per  cent.,  free  of  income  tax,  without 
waiting  for  the  shareholders'  approval,  and  the  audited  accomits  now 
presented  to  the  shareholders  show  that  our  views  were  correct.  Turning 
to  the  printed  accounts — which  1  think  you  will  agree  are  verj-  satis- 
factorv — it  will  be  seen  that  the  gross  receipts  for  the  year  1916  amounted 
to  £1,221,0(J0,  against  £950.000  for  191-5,  an  increase  of  £271,000,  which 
is  due  to  development  of  tratiic  all  over  the  company's  system,  including 
the  important  local  traffic  between  India  and  China,  .Japan,  Strai  s 
.Settlements,  &<-.  The  working  and  other  expenses  amounted  in  round 
numlKTs  to  £430,000,  against  £386,000  for  1915,  showing  an  increase  of 
£44.000,  which  is  practically  accounted  for  by  the  heavier  cost  during  the 
past  year  of  cable  maintenance,  staff  salaries,  war  payments,  overtime, 
Ac  as  compared  with  the  previous  year.  Included  in  this  debit  is  this 
company's  proportion  of  the  further  contributions  made  by  the  Asso- 
<  ia(;<l  Cable  Companies  to  war  relief  funds  during  the  past  year,  which  I 
liavc  no  doubt  will  meet  with  the  same  warm  approval  of  the  shareholders 
as  at  previous  meetings.  Aft-.T  deducting  from  the  increased  earnings 
tile  additional  working  expenses,  there  remains  an  increased  net  revenue 
for  1916  of  £227.i:kjO.  Gut  of  the  balance  of  £791,000  provision  has  been 
made  for  the  payment  of  interest  on  the  4  per  cent,  mortgage  debenture 
stock,  amounting  t;)  £30,090;  for  excess  profits  duty  and  income  tax 
payable  in  England,  amounting  to  £246,000  ;  for  the  dividends  and 
bonu^  already  paid,  amounting  to  £240,000;  as  well  as  an  increased 
<ontribution  of  £2,50,000  to  the  general  reserve  fund.  The  balance  of 
£63.0(X»  has  been  carried  forward,  against  £38,000  for  1915.  The  share- 
holders will  have  .seen  from  the  printed  report  that  the  agreement  cnti'reil 
into  by  the  French  Government  with  the  Com])any  in  1884  for  providing 
and  maintaining,  under  a  subsidy  arrangement,  cable  communication 
U'twi-en  the  French  possessions  of  Cochin  China  and  Toncjuin  has  ex- 
pired, and  the  cable  lias  been  sold  and  formally  transferred  to  the  French 
Government,  .\fter  crediting  capital  expenditure  with  the  co.st  of  that 
<able  (£I21,4.'>4),  which  was  originally  debitkl  to  that  account,  the  lo.ss 
n-sulling  from  the  transaction,  amounting  to  £66,1.53,  ha\i  been  debited 
to  the  general  reserve  fund.  You  will  also  have  seen  from  the  report 
that,  under  arrangements  made  with  the  (Jovernracnts  of  the  Australian 
<'ommrjnwi-alth  and  New  Zealand,  the  company's  cable  stations  at  La 
J'erouKe  (near  .Sydney)  and  Wakapuaka  (near  Nelson)  have  been  closed, 
and  its  cables  between  Australia  and  New  Zealand  extended  to  Wel- 
lingtnii.  where  they  are  now  being  worketl  direct  with  Sydney  under 
>;reatly  improved  conditions.  The  cost  of  the  extensions  and  partial 
renewals  of  tliew  cables  will  be  debited  to  the  general  reserve  funil  for 
1917.  On  former  occasions  1  have  entered  so  fully  into  the  effects  of  th" 
war  on  the  work  of  our  Associated  Cable  Companies  that  I  need  not  now 
riciipitulatr-  them.  It  is  Huffiuient  to  say  that  the  work  has  been  well 
and  nucccMifully  carried  out,  as  is  evidon<eil  by  the  satisfactory  financial 
rehulto  now  placed  iM-fore  you.  In  the  early  stages  of  the  war  the  com. 
(laiiy  parted  with  as  many  of  the  Htaff  eligible  for  military  servicce  as 
could  Ih-  Hftfcly  spared,  but  niost  of  the  technical  men  had  to  be  retained 
to  (.liable  Us  t;i  maintain  the  working  of  our  extemdve  system  in  its  usual 
I'lhi'ient  manner.  .Many  of  tlii-  young  men  would  naturally  have  pre- 
lerred  active  service  with  llie  fighting  forces,  but  with  a  very  few  excep 
lioni"  lliey  loyally  remalnerl  u(  their  posts,  and  the  largely  inrieased 
linflie  hiin  ixen  carried  <iii  under  the  didiiiilt  conditions  created  by  the 
vi.ir  with  thr-  greatest  iri'dil  to  all  c  i)n<eriii>d.  The  chairman  concluili  il 
l>v  Mioving  that  the  report  anil  accounts  !«■  adopted. 

The  VKE-CH  AIRMAN  (Sir  .lohn  IJenisoii-IVmler.K.C.M.G.)  aecond-d 
Ih"  ri'solulioii.  and  after  one  or  two  i|UeKlions  had  been  answered,  it  was 
carried   iiiiiiniinounly. 

Sir  .lohii  Wold-  Harry  and  the  Hon.  George  I'eel.  the  retiring  direitms. 
were  unaiiiiiioiinly  r< -I'leiled,  and  MesnrM.  Deloilte,  rieiiih'r,  Grilliths  ft 
(  II.  and  .Meiwrit.  Wellim  Ic  Bond  were  aUii  re-elected  auditors. 

y\  vole  of  thunkn  to  the  chairman,  the  directors  and  the  whole  of  the 
ulnll  for  their  iiervjiTii  during  the  (laNl  year  leriniiialcd  the  proceedings. 


CLAUD  HAMILTON  (LTD.)  •I'lie  nimrt  for  the  yeor  ended  .April  30 
l.int  slal.'H  thai  t  In  biilnnce  ul  credit  of  profit  iinil  loHH  aiK'oiinl,  including 
mini  brought  forward,  and  after  writing  off  the  iiNiial  depreciation,  i» 
ilO.liilO.  Dedtictiiig  Ihi'  preference  divid-nd.  the  balance  is  £9.919. 
'I'll''  ilireelors  recoiiunend  ii  ilivid'H'l  of  71  jkt  cent,  and  a  bonus  of 
2{  |H'r  vent.  (\''i">  tax)  on  tlie  ordinary  nliares  :  writing  down  inventiiienlM 
l.VMt ;  placing  lo  credit  of  a  divi<ieml  ciiualination  ueeoiinl,  £2,000: 
II ml  tarrying  forward  £.'),I69. 

DIOX,  KERR  *  CO  (LTD.;  The  profit <<  earned  during  the  12  months' 
t  Hiding  to  .lime  30.  1917,  niiioiiiit  to  i9.'>.4)l.'i.  lOs.  2d.,  which,  addeil  to 
-Mil  from  last  yeni  (£20,396.  II-.  lOil.).  make  a  tot.al  of  £II.-..H62.  2h, 
'  1   '     f  Ibis  sum  111-  ihdientiire  intcrcHt  and  tnistern"  fees  have  liein  [iiiiil, 


and  there  has  been  reserved  the  sum  required  to  provide  for  the  premium 
payable  on  the  redemption  of  the  present  debenture  stock.  These  items 
absorb  £10.488,  leaving  £105,374  available  for  paying  the  dividend  of 
6  per  cent,  per  annum  «n  the  preference  share  capital  (£18,300),  a  dividend 
of  10  per  cent,  per  annum  on  the  ordinary  share  capital  (£26,000),  and 
to  supplement  sj)ecial  reserve  for  contingencies  by  £25,000,  leaving 
£36.074  to  carry  forward.  Although  the  amount  of  txcess  profit  levy 
under  the  Munitions  of  War  Act  has  not  been  finally  settled,  the  directors 
believe  that  the  reserves  which  they  have  made  in  the  accounts  for  extra 
depreciation,  special  taxation,  &c.,  are  sufficient,  and  they  thei-efore  feel 
justified  in  recommending  the  payment  of  a  dividend  on  the  ordinary 
shares  as  indicated  above.  During  the  year  the  work  carried  out  by  all 
departments  on  behalf  of  the  Government  has  been  of  even  greater 
magnitude  than  in  the  preceding  year.  The  national  factory  has  been 
completed  and  organised,  and  was  handed  over  to  the  Government  a^  a 
going  concern  in  >luly  last,  thus  releasing  a  number  of  the  members  of 
the  staff  for  new  development  work  in  other  directions.  The  company 
has  accjuired  the  control  of  the  United  Electric  Car  Co.  by  the  purchase 
of  the  greater  part  of  its  issued  preference  and  ordinary  shares.  The 
directors  intend  to  dispose  of  their  preference  shares  in  the  Car  Com- 
panj',  as  under  the  amended  articles  of  association  Messrs.  Dick,  Kerr  & 
Co.  retain  control  of  the  Car  Company  by  holding  the  ordinary  shares. 
The  works  of  the  Car  Company  adjoin  the  company's  own  works  at 
Prestiin.  and  can  be  conveniently  operated  under  one  management.  The 
output  will  be  sold  through  Dick,  Kerr  &  Co.'s  sslling  organisation. 

ERINOID  (LTD.)— At  the  meeting  last  week  the  chairman  (Mr.  .\. 
Binnie)  said  the  directors  were  able  to  dTJclare  a  dividend  at  the  rate  of 
7.id.  per  share  (tax  free),  which  was  equivalent  to  Uil  per  cent,  per  annum. 
The  profit  was  double  that  of  1916  and  was  due  to  the  annual  growth  of 
a  new  industry.  Referring  to  the  excess  profits  duty,  he  said  that  from 
t'le  point  of  view  of  ncv  industries  it  operated  as  protection  in  its  most 
objectionable  form.  For  a  new  industry'there  was  no  incentive  for 
(level  )i)ment,  while  it  was  impossible  to  aecumulato  the  necess.vry  work- 
ing capital. 

HURST,  NELSON  &  CO.  (LTD,)— For  the  year  end -d  ,luly  14  the  profits 
were  £78.770,  au'aiii^t  t;7.'!.426.  After  paying  income  tax  and  interest, 
and  allowing  for  ilr|iic,  lation  on  works.  &c..  the  balance  brought  forward 
was  £li7.fl79,  against  £60,689.  After  placing  £20,000  to  general  reserve, 
a  dividend  at  rate  of  10  per  cent.,  and  a  bonus  at  th°  rate  of  2.5  per  cent., 
(tax  free)  are  recommended,  the  same  as  a  year  ago. 

NORTH  METROPOLITAN  ELECTRIC  POWER  SUPPLY  CO.— At  an  extra 
ordimuy  iicivial  uicetiug  last  week  a  rcsnlutiivn  was  pass-d  to  the  effect 
tluit  of  t!ir  amount  wliicli  thr  ci>ni|iany  were  autliorised  to  borrow  on 
cl"bi-Hlni.'  .11    nitutgagc  of  the   und'-rtaking,   a  sum   not  c\.    idiin;   (1|,. 

n'iMiiuil  aiii.,uni  (inrlusive  of  bonus)  of  £l.'},333  be  raised  b\   il.    i-^ f 

furtinT  innii^ai;rN  in  like  form  and  on  like  terms  as  and  rankiii;.;  |i.ui  |iaj.^u 
with  tile  exisiiiij  niMit'.;  igcs.  The  chairman  (Mr.  E.  Garcke)  explained 
that  the  object  ul  i!ir  ivsMlutiou  was  to  enable  the  directors  to  provid" 
security  lo  be  d -iLiMt  ■■!  wit  li  the  Treasury  in  respect  of  loans  for  carrving 
out  cxlcnsions  of  rabies  and  for  other  works  to  enable  supplies  of  energy 
ti  br  given  to  manufacturers,  &c. 

ROYCE  (LTD.)— The  rcjiort  for  tlie  year  ended  March  31  shows  a  profit 
aft'r  |iroviding  for  the  estimated  amount  payable  for  excess  profits,  and 
including  £2.9.">7  brought  forward,  of  £10,421.  The  directors  recom- 
mend a  diviil'Mul  of  5  per  cent.,  tax  free,  thr  sani'  as  for  the  |irevious  year, 
and  they  propose  to  ajiply  £5,000  in  nuluctiou  of  !riK>d\vill.  Iciiving  £221 
to  be  carried  forward. 


CITY   NOTES. 


AMALGAMATED  ZINC  ( OE  BAVAY'S)  (LTD.)  A  iliv*Mbnd  of  Is.  p,r 
sliair  Ins  brrn  .!■■,  larrd. 

ANOLO  AMERICAN  TELEGRAPH  CO.  (LTD.)— The  diieclois  have  d '- 
claicil  an  iiil.Tiiu  iliM.lniil  for  the  qUHrler  to  Sept.  30  of  15s.  per  ei'nl. 
on  th"  ordiii.irv  sli>.  I,  and  111  10s.  per  cent,  on  the  [irefcrred  stock  (less 
f,v).   iMvablc  ;.„  \n^,    I. 

ANGLO-PORTUOUESE  TELEPHONE  CO.  (LTD.)-rlic  directors  have 
drrl.ireil  an  Mil  TIM,  iluiilriiil  of  3  |irr  rrnl.  (less  la\)  on  arrount  of  iie\t 
year  to  Drr.  :tl.  \'.>\1. 

KAMINI8TIQUU  POWER  CO.  (LTD.)-  -The  diirrlnr,  have  drrlaivd  a 
divid-iid  of  M  I  |i  I  sharr.  or  at  tic  rate  of  7  |i'i  ri'iil.  |p,-iaiuium  lor  tin- 
i|iiarl,rr  to  < ).  I .  .!  I . 

LIMA  LIGHT,  POWER  ft  TRAMWAY  CO  liir  iliivitors  have  declared 
a  divid-iid  of  I  ]  |,ri  .  .lit  in  Liiii  i  on  th.'  shaii's  |iaviilile  against  coupon 
.No.  14  in  Loiel  .11.  Ii\  MrsMs.  Gnirr  liriis.  ,V  (  ....  I  il.  I,  ■iMlrnlmll-. street. 
KC. 

MANORHAMILTON  ELECTRIC  LIOHTINGCO  (LTD  )  llr- .liivrlors  liiivc 
appoint'. il  .\li.   I.    K.  .m-ny  as  secictaiy  of  tl iii|.,iiiy. 

MONTREAL  LI  OUT.  KB  AT  tc  POWER  CO.  Tlir  .liiv,  I  oiMMMiounre  a 
dividend  of  2  |.ri  .  •nl.  on  the  paid  up  capital  s|.»  I,  ll.niig  at  rat  •  of  K  per 
cent.  |"r  iiniiiMiil  fm-  the  quarter  lo  Oct.  31. 

ROBEY  ft  CO.  (LTD.!  Mr  Thomas  Mnntoii  Allan  has  been  appoint;'  I 
lo  a  sriit  on  Ml"  l...,iril  of  ili|»  iumpany. 

WESTERN  TELEGRAPH  00.  (LTD.)  Thr  diiertois  Innc  drrl  iird  a 
divi.l-iid  I.I  3.  |.ri  ..liu,.  and  a  bonus  of  Is.  prr  shar...  I.i.l'i  lax  liv  ■. 
making,  with  previous  divid'-nds.u  total  di<trib.|tion  for  Iho  year  e  d 'd 
•lun-  30,  1917,  of  K  per  cent.  For  thr  piirp  is  •  of  paying' the  above 
(livid  lid  aid  bums  on  Nov.  K,  tli.  register  of  triuisfcri  will  bo  clos'd 
from  Drt.  30  t  I  Nov.  7,  iiicl'iHiv  ■. 
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RtC.  TRADE  MARK 
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BENJAMIN  SPECIALITIES 

ARF    SUITABLE    FOR 

ALL  INSTALLATIONG. 


THE  BENJAMIN   ELECTRIC. 

I  Tl> 

Rojcbcry  Avenue. London,  E.C.  I.     I    — 


i 


^'^a^ 


n   the  Aeroplane  Works 
and  Hangars. 

TUK    r.ilii'l    nst.    .-I    Uii.    Aiix:.;;:    Uulustry  in  thi- 
counli y  of  recent  years  has  mode  hislorj-  ami 
marks  au  important  epoch  in  British  Industrial 
activities.  » 

The  needs  of  our  youngest  service— that  of  the 
!iir-and  of  our  .■Vllivs  had  to  be  met.  aud  it  is  a 
matter  of  permissible  self-congratulalion  on  the  part 
of  the  British  that  these  needs  have  been,  aud  arc  still 
being,  met  in  the  most  effective  possible  manner  as 
witnessed  by  the  uiipreccdeuted  rate  of  production  of 
llyiuf;  machines  and  kindred  manufactures,  which 
to-day  obtains. 

Eflicieucy  is  the  keystone  of  effective  production 
in   the   labour,   tools,   materials,  and  last  but  by  n.. 
means  least,  in  the  light. 

IJaj  light  cannot  be  improved,  but  artificial  electric 
light  by  the  aid  of  which  au  important  projwrtion 
of  our  Aircraft  work  is  carried  on,  can  be.  njd  is 
improved  by  the  use  of  scienlific.illy  dciigncd  fitting>. 

Benjamin  Reflector  FittinRS  and  LiRhtinK 
Specialities  are  a  recognised  aid  to  LiRhtinR 
Efficiency  and  their  use  renders  tho  "  Light  " 
tool  the  most  effective  of  all.  In  the  Erect- 
ing Shops.  Dope  Rooms,  Paint  Shops.  HanRars. 
etc.,  etc..  of  many  of  the  Aircraft  Factories 
throjiRhout  the  country  will  be  found 
Benjamin  LiRhtinR  Specialities  doinR  their 
part  in  speeding  up  the  pioduction  of  that 
which  v^ill  perhaps  tvonlually  decide  the 
Rreat  question     Aircraft. 

SICXD  loK  LIS  r  No.  509TO.I'.\N  . 
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VER5 


^^^iNRt  1KAIU^4^^ 


Three  Core 


PATENTN9399e/l9ll. 
Twinned  ^^^B  Concentric 


Four  Core 


n^  W.  T.  GLOVER  &  C?  L™    - 

^^^  Trafford  Park,  Manchester.        ^TM 


HIGH-GRADE 

Electrical  Machinery 

npIlIS  illustration  is  a  typical  exam- 
ple of  the  high-^radc  Heavy 
I^lectrical  Machinery  built  at  oui; 
Preston  Works.  Very  close  attention 
to  details,  and  thorough  and  exacting 
tests  at  all  stages  of  construction,  en- 
sures ReliabilitN,  Low  Maintenance 
Costs,      and     Satisfactory      Service. 


'::^t^|H| 

k 

^^__^^^^H 

P 

^j| 

1-  ■^Jtjp*. 

M.;^J[ 
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ONE   OF   SIX  7,775 -K.V. A.   375   R.P.M. 
Wntcr-Drivcn  Alternators,  on  Test  Bed,  at  Preston  Works. 


DICK,    KERR 

&  CO..   LIMITED. 

HEAD  OFFICE:    ABCHURCH    YARD.   CANNON  STREET.  LONDON.  E.C.  4. 

Branch  OfficcB:    Mnnclicstcr,  Newcastle,  Tokyo,  Sydney,   Buenos  Aires, 
jcilinnnfibiir!:,    Rir)  fie  Jnnpiro  nnd  Milan. 
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The   Round   table. 

By  "  KVA." 
The  (|iiefition  of  the  )noment  is  the  fatherhood  of  the  Cable 
.Makers"  Association  ;    it  threatens  even  to  blot  out  interest 
in  the  war.    If  it  j^oes  on  as  it  is  doing,  it  will  develop  into 
f|uite  a  drum  fire  I 

*  4^  *  « 

■'Electricity  Fusion"  shtnits  s,  newspaper  headline;  but 
there's  no  need  for  alarm.  It's  only  &  case  of  linking  up,  and 
has  notliing  to  do  with  the  fusing  of  electric  wires  I    . 

*  *         *         * 

■  All  electrical  engineer  wag  re.nanded  on  bail  at  Oiiildhall  to-day 
t'le  clvirge  ag.iin.st  him  being  that  h>-  Iwd  stolen  8<J8,000  efectric 
bulbB,  valued  at  £1 ,80C,  from  an  Akh"  -^-.ite.street  tirm." 
In  this  item  there's  either  .snmetMi  .    ivrnni;  with  the  noughts 
or  tlie  lamps  1 


_.A^. 


iwT  .\i[>  Ci.ASd  ri)K  Station   .Mkn    rMiKii(;iiiNo   Isstkittion   fhk  tiiosk. 
ItKc  EiviN'o  Ei.KiTliii-  HilofK.     .\<'i  i>riliii«  l<i  "  (llovcf's  Almonoo.'' 


\\  hill-  ill  Mimchester  for  a  few 
coiiHidiTuble  local  enthil.Hiusiii  for 
of  OIK*  optiiiiist  who  is  Workiiii; 
prolileiii    with    coniprcssiMl    >;ai. 

before    those    of    a    stl|icl-yin    111"' 
llexible  holder  on  the  ronf  ;     tlic 
that  when  tlie  holder  is  full  iImi 
luUvn   A    lot    of    the    weight    of    tl 

'  reaiteM  their  mileage.     Shades 


(lava  Inrt  week  I  caini'  uitoss 

gasdriTi-n  vejiicies.     I  heard 

ni;;ht  and  day  to  solve  the 

His  efforts,    however,    pale 

■ic'hant  who   believes    in    the 

I  liic-(  plank  in  his  pliurnrin  is 

'    1^  .'i  ievitatini;  eifect  which 

N.hiele   otT   the   tyres   and 

liuohcb-t,  what  ne.vt  ! 


V  corn-Mpoiideiit  in   the   Kust 
'iTiiH'lv    piirlieiilar   about    ii'l'm 
•  ■d  til  ealiiiK  at  a  > 
My  friend  had    ' 
.    IfMI-ft.  Kleel   p.. I 
I  the  iiiiiiiniiiin  of  tackle       I  li> 
'   "headiiiiin  "  intimated  thai  ii 
iiioHt  de-|n'ijiir  ■■iitreutiex,  coilpleil 
men    liiliiiu'    I  lie   pole  come  down 
t  •!  ■■!,   ..'  •  I  .|  li.,Mi-  III  ..,•(  jl  int.. 


lU  me  that  the  native  is 

I  itv'   in    hi.H   meals  ;     once 

:i  he  iiiiisl  slick  to  it  at 

'  \perieiice  of  this  when 

■I'l  of  iiliniil  ."III  nativc-M 

".|e  was  halfway  up  when 

11  dinner  time,     (hily  the 

'  lilt  thr<'aljt,  pri'veiited  the 

iili  a  run.  iIioiikIi  it  had 

1.    |IOH|l|i.||   ' 


THIRTY-SEVEN  YEARS  AGO. 

il'roin  Thk  Eleitrh  ux.  October  23.  IfSii.j 
Xkw   York.— Xearly  all  the   lar;;e   drajK?rv  firms  in  Xew  York 
are  now  usina   the  electric   L'ght    both    inside  and    outride  their 
premises. 

Cambrjdce.— Lorfl  Raleiph   will,   during   tlii*  term,  leti  re  oa 
Galvanic   Electricity    and    Electro-Magnetism    in   the   <a.   n>!i-!i 
Laboratory,   and   Mr.    Olazebrook  w'lU  give  an  elenu-of 
in  Electricity  and  Magnetism. 

Horse   R.vc-in'g  and  the   T — 

telegrams  were  disposed  of 
Cesarewitch.  This,  we  brli. 
business  on  record  at  m. 

Tbe  "  D.u:i,\."— Til 
Rubber,  Gutta  Perc  a  ,  ■ 
town  on  the  15th  in.-Jt.n 
triplicate  ifarseiUt-,  an 
oiuise  Iiavini,'  only  iiiiii|ii,-.|  ..  ,^^,.,.'^-. 


State  Power  Supply.  -At  the  Aldwydi  club  on  r. 
\Vilson-Fox,  M.P.,  lion,  fccretary  of  the  Empire  K. 
nieut  Committee,  stated  that  tlie  poliev  iidvt.mt. 
niittee  was  the  development,  under  S'   • 
resources  and  opportunities  -A  the  Ei 
would  give  to  the  State  a  dircrt  tin.u 

First  of  all  the  .State  imist  iut   i 
where  there  wa.s  wa.stt-.  whiltier 
in  our  power  supply,  fur  instanc 
the  Witwatorsraml  (joUltields  «• 
stoampower  plants  that  iiioiu'v 
near  by  at  from  i.s.  lid.  to  5s.  a  t.  ■ 
power  systcfu,  a  savinir  of  ili.rioi. 
of  the  mines  themsflvi<.  « liii  h  s 
power  company  in  diviilimls  mi' I 
the  original  outlay  of  HT.imhi.ikh. 
conceniL'il  of  upwards  of  i;4.0<Mi.iKi 
byepiixlurt.s      In   1!KI7  the  lot' 
estimated  at   l(l..j.S7.S70  li.i-..  ■■( 
ployed  in  the  produVtion  of  vlerli 
for  the  generation  of  clcctriiily  v 
use  to-day  on  the  Kami,  while  i 
installed  here  nins  more  than  <'>" 
poilion  of  that  e<|ni|iineiit  «•  n 
a  [irolit  from  byepn.dii.  i 
eoiild  derive  a  pi'oiil   i.l 
sideraWy  rt'dueinc  the  ii'~' 
iiiidht  beeffeetede.|tiival.-nt  1  •  ,-.   iu   !,,..(  J-    ..■ 

EJectric  Steel   Manufacture  in   Denmark.  -    1 

nounces  that  a  <'imi|>aiiy  h:us  been  fonio"!  u.  I  >.ti.,. 
of  (idO.OOll  kronen,  for  the  mniiiifaetni' 
beiliR  smelted  and  refim-l  and  n  little  ■ 

.■\t  the  outset  111'  '         ' 

duetiou  of  smalli'i 
extend  it,  em  hiii;;. 
furnaces,  of  whieh  -. .  t  n 
IJurmeisler  ami  W'ajii  e«i 
.<iiMii'ient  iniaiilili.-.  I"'*  ' 
Sweileii.      I'll.'   mil 
the    insMlUliMiH    " 

The  Electric  St. .     ■ 
Eastern  K.'Vicw,'    llu   \\ 
Slts'l   Works  at   Kirokn" 
furnaees.     'I'l"    '  ■"■■    >■ 
prodlli-es  ill 
ami  ehroiiii 
or  in  the  lo 
pre\wired  fi. 


pnt., 


Edi 


^^ 


Master  Switches  for  Pump  or  Compressor  Control 


Nn   4B0'47      Prio.ur'  nmraud  ,.,,, 
lalnr    (or   auloiKKllr nil >    •UrlUt    an.t 


KiRAnur.i.r.crRicei. 


147.  Qiirrii  \  1.  till*  Strtef,  London. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITED 
Head  Orrlcx:   rAI.ACl;  I'LACE  MANSIONS,   KENSINGTON  CT.,  W8 

Telephone:  Westeen  6319.     Telegrams:  ••  Siembbalos,  Kess,  Loxdos.' 
*  Lamp  >n<l   Supplies   Dcet. '    38.  &   !9,    UPPER   THAMES   STHEET,    E.C.  4. 

Xcleplioue:  ClTT  MSO  Tele:;r.iins  ;   "  SieuoTOu,  Cs.ni.,  Losdos." 

HOME  BRAIiCH  ADDRESSES: 

BiEMlxOHiU— Central  IIu..  Now  St.    j  Manciik.steb— 106,  Doanssiate. 

Kristol— .'JO.HriJae  Stre.-t.  Newcastle— 61-BS,  Collingwood 

CAEDiFr— 80,  Bt.  Mary  Street.  SiiEFKiELn— 22,  High  St.     [BKlsja. 

Glasgow— <)«,  Waterloo  Street.  I  SouTiiAiiPTOs— IH,  Hiu'li  Street. 
Branches  in  Principal   Towns  Abroad. 


SVITCHGEAR1 


HIGH 

&    LOW 

TENSION 


oq 


THE 

NEW     SWITCHGEAR 
CONSTRUCTION  Co.,  Ld. 

SUrrON,      SURREY,      ENGLAND. 


vu    CAVzrn 


J.  BURNS,  I  td..  IH7  &  ISn,  ContralStroot,  LONDON,  E.C 


AND 

REPAIRING 


REWINDING 

of  ARMATURES,  MOTORS  &  DYNAMOS. 

1-no^iri    t  \t(  I  I  io\  onj  >ioni  Hilt.  (  iiiia.f.  i. 

A.BROWN,  1 ,  Norgrove  St.,  BALH  AM,  S.  W.  12 


;  g|  OIL-BREAK  SWITCHES. 

The  British  ■|'hom.son-Houston  Co.  (Ltd.),  of  Rugby,  have  recently 
issued  Usts  No >.  4.1.53  and  4,1!)5.  giving  fil  particular-s  of  their  oil- 
l)reak  switches,  type  O,  forms  C  and  E. 

The  switches  illustrated  and  described  in  the  first-mentioned  list  are.l 
Miitablc  for  controlling  circuits  up  to  300  amperes  at  3,300  volts.     They ' 


can  lie  supiiliiMl  with  non-automatic  mcrUanism,  overload  trip  ihi'cha- 
nism  and  low- voltage  devices.  .The  rating  of  the  automatic  switches  is 
determined  by  the  winding  of  tlie  trip  coils,  the  switch  proper  in  every 
( asc  being  suitable  for  300  amperes,  so  that  switches  of  the  smallest 


1 


iio.  ■:. 

i,iliiL»i  have  fiiil,:.l.uiillul  loiilncls.  Tlic  swiliiicH  arc  cIhmiI  by  pushing' 
I  111'  opcnitinx  ji'vcr  ilciwMwardM  anil  ar<^  opened  liy  piisliing  the  tripping 
leM'r  downward.  The  (.rippinn.  iiieilialiiMni  is  of  the  free  hnndle  type,  ii 
„rraiiged  ho  I  hal  the  Hwileh  eaiumt  he  held  rli.yd  i.u  a  fanll.  and  ennie,- 


October  26,  1917. 


THE  ELECTEICIAN. 


141 


Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200.000  Ibt. 


Peerless    Leatheroid  Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite-^Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT   FOR 

THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 

ADMIRALTY    OVER    1912   to   1917. 


ATTWATER  &  SONS, 


Tdenhone  No 
1046  (2  llni.) 


Hopwood  St.  MilU,    ^"'"'^ijhedises. 

Sih  Edition  ABC 
b  Wi.uro  UdIod 


PRESTON. 


—  THE  — 

ELECTRIC 

FIRE 

WHY? 

Hat  (jven 
Unjverial 
uliifaction. 

LOW  PRICE. 
ROBUST, 
CHEERY. 

ECONOMICAL 

^■M^^b^^HBH^^^^i^^^ 

■IS 

■P'i!' 

H[n;!it<ii}'ii'ii , 

^ 

Pilrnl.d 
FUmrnI  ii  of 

HFAVY 

.SECTION  .nd 

K.I  LOW  Cur 

i.nt   Ucniily. 

)M  II 

LLOWS 

>l  • 

HILH  UM 
PtRAIURE 

k 

jM 

Wtilr    (<) 

THE  ARO 

r   LIST  G  (Firc»  and  Cooker!*). 

19    S»l»    Monafatlur.t, 

RA  CO..  LOUGHBOROUGH. 

■■Tgfr- 


Simplex 

Q>nciutts  s 
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LOAD      AND 
EXPERIMENTAL 

RESISTANCES 

MADE  TO    ANY   SPECIFICATION. 

Particulars    of     Standard    Types    will     be 

found      in      our       List,     to      be      had     on 

application. 


ISENTHAL  &  CO.,  Ltd., 

(DEPARTMENT   4) 

Denzil  Works,   Willesden,    London, 
N.W.  10. 

Conlroclor.    lo     ll.c    Admiralty.    War    Office.    India    Office. 
Colonial    Office.    PoBlmasler-General.  etc. 


I 


f 


E.  SHOWELL  &  SONS.  LTD. 

STIRCHLEY.    BIRMINGHAM. 

Cast 
Cable  Sockets. 

Suite  £74.      Made  In  all  Size.. 

Type  A— Straight 
„     B.— Offset. 

.,     C.—Rii:ht  allele. 

Illuitrated  Dimeniioned  Showcard  for  Drawing 
Office  uie  tupplted  free  on  application. 

Sole  Atcnl  lor  Ihe  Eledrlcal  Trade;— 

LIONEL  ROBINSON,  ?■  s^»,^'''^"2 

Tkhm'M'.hk:  H,lh,r,}  8S23, 


into  operation  immediately  contact  is  made  and  before  the  handle  is 
fully  closed.  An  indicator  show.s  when  the  switch  haa  opened  auto- 
matically. The  switches  open  by  gravity  when  the  catches  are  released, 
anil  thear-tion  when  opening  is  t[uick  and  positive,  a  double  break  of  ample 
Irimtli  lirinu  (iljtaiued.  Theoilve.ssel,  trip  coils  and  operating  mchanism  are 
all  su|>|initid  on  a  common  frame  ;  all  live  parts  are  supported  on  poree-' 
lain  nisidators,  and  the  trip  coils  are  insulated  with  varnished  cambric, 
and  impregnated  by, a  special  process,  ^witches  can  be  provided  with 
one-coil,  two-coil  or  three-coil  overload  trips.  The  overload  release 
coils  are  of  the  series  type.  In  cases  where  the  switches  are  to  be  operated 
by  reverse  relays  d.c.  trip  coils  can  be  provided,  and  trip  coils  for  opera- 
tion from  current  transformers  can  also  be  provided.  Switches  with 
overload  devices  can  also  be  fitted  with  a  low- voltage  release.  Standard 
switches  are  constructed  for  mounting  on  a  2  in.  panel,  and  are  arranged 
so  that  the  same  fixing  bolts  hold  the  switch  and  escutcheon  in  positioii. 
The  single-pole  switches  can  al  o  bo  supplied  suitable  for  bolting  to 
the  face  of  a  wall.  These  switches  are  equipped  with  special  operatin  ; 
mechanism. 

Switches  of  type  0  form  E  are  designed  for  use  on  heavy  a.c.  three 
phase  circuits  up  to  600  volts  ;  they  are  suitable  for  mounting  on  switch- 
board panels  2  in  tliick,  the  switch  body  being  mounted  on  the  back  and 
the  switch  operating  handle  on  the  front  of  the  panel.  These  switches 
are  made  in  two  sizes,  rated  respectively  2,000  and  3,500  amperes,  these 
being  continuous  ratings  at  50  cycles  or  less.  The  oil  tank,  contacts  and 
operating  mechanism  are  all  mounted  on  a  carefully  selected  and  impreg- 
nated slate  base,  fixed  to  the  back  of  the  panel,  and  supported  from  the 
floor.  Contact  is  made  by  laminated  brushes  bearing  on  solid  copper 
blocks,  and  the  contacts  are  designed  to  utilise  to  the  full  the  strong 
magnetic  field  surrounding  the  heavy  current  carrying  parts.  The  trip 
coils  are  at  the  back  of  the  panel,  being  mounted  on  the  switch  body 
frame,  and  all  switches  with  overload  trip  coils  are  provided  with  B.T.-H. 
time  limit  fuses,  giving  a  wide  range  of  adjustment  for  time  and  current. 
The  switch  operating  mechanism  is  of  the  free-handle  type,  and  can  be 
supplied  either  with  or  without  automatic  trip.  Kg.  1  sliows  a  triple- 
po'e  O.C.  til  switch,  with  overload  and  low- voltage  release,  the  switch 
being  in  closed  position,  vhile  Fig.  2  is  a  3,C00  amp.  O.E.  o  1  switch, 
tlie  .switch  t  r  p^iod  and  oil  tank  lowered.  - 


THE  "ELECTRIC"  IN  COAL  MINES. 


"  Fuel  oil  is  going  to  be  less  and  less  a  competitor  of  coal  in  the 
far  West,"  .states  the  "  Coal  Age."  "  The  wells  in  California  are 
fewer  ill  number  and  shorter-lived  than  was  expected.  More  by- 
jiToduets  are  being  obtained  from  crude  oil  than  in  the  past,  and  this 
tievelopmcnt  is  likely  to  continue  even  after  the  war  ends.  The 
result  is  going  to  be  very  high  prices  for  what  fuel  oil  is  available. 
The  action  of  one  great  railroad  ia  forsaldng  oil  and  returning  to 
coal  is  but  the  fore-ruimer  of  similar  action  on  the  part  of  many  other 
railroads  and  industrial  plants. 

An  invc-it  iLral  imi  by  Mr.  Floyd  W.  Par.sons  shows  that  about  1,100  new 
coal  iiiiius  hiivc  liren"  opened  in  the  United  States  in  the  past  l.")  months, 
and  the  niiislinn  of  labour  is  at  present  the  chief  problem  of  the  coai 
industry.  "  I'orly  iiiillinn  men  have  been  drafted  from  productive  life 
and  put  to  the  Imsini  ^s  nf  making  war.  .^t  least  throe  men  at  homo  are 
rcfiuired  to  devote  tlnir  energies  to  supplying  the  needs  of  every  actual 
fighter  with  food  and  weapons  of  destriK'tion  ;  which  means  wo  have 
turned  the  elTorts  of  nearly  two  hvmdred  million  men  to  ilestroying 
civilisation  rather  than  to  the  attainment  of  any  useful  ends.  No 
wonder  the  cost  of  food  has  gone  up  oven  in  China  and  far-off  India. 
If  tlu)  war  is  Id  continue,  we  in  America  mu.st  now  withdraw  our  quota 
of  nu^n  from  useful  (rceu])ations.  If  we  are  to.  do  as  well  as  Caiuvda,  and 
no  better,  wv  must  send  mora  than  :i,(MI0,00ll  soldiers  to  Europe,  for  wo 
have  13  tiiiu's  the  p(i|iulat)on  of  Canada."  Oneo  the  ways  which  Mr. 
IVrsons  suKHcsts  to  meet  this  labour  proMem  is  to  introduce  machinery 
and  lalioiii  .-.aA  in;;  tlevieoH.  The  olectrii^  industrial  truck  and  the 
slora^;e  haK.ry  In.omotivo  moot  this  emergency  in  a  satisfactory  manner. 

Storage  lialtny,  loctiniotjvcs  are  being  ujicd  both  for  gathering  service 
and  fur  main  liaiilagi^  As  one  of  these  "  electrics  "  will  do  the  work  of 
llin^'  lo  eight  mules,  it  displaces  a  largo  number  of  drivers  who  can  be 
more   pnj|||al.l\    employed  at  the  icial  face.     The  cost  of  hauling  coal 


H.  V^eidma,ii.ii,  Ltd.,  Ra.ppersivil,  switzeria.n«i. 
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Presspnn 
Cartogene 
Weidmann 


( Preseiboa.rd) 


Best    Qualitv- 
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iTepea,ted    tests. 


by 

Sh««l«  In   thickn***  from  O'l   upwards. 
Endl««a   Roll*  »nd   Strip*  from  O'l   to   1    mm.   thlol»n»»». 

I'rcsspan   C;i)ll,s  und   Tubes   for  Transformers. 
Prcsspan  Arnuiturcs,  DlsCs  and  .Slmpcd  Articles. 
VARNISHED   PRESSPAN.  BLACK   PRESSPAN. 

OILED   PRESSPAN.  MICA-COVERED   PRESSPAN. 
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Our  Manufactures  include: 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinion  . 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


"PRESOOT"  FUSE  BOXES 

500  VOLTS  UP  TO   50   AMPS. 
SINGLE  OR  DOUBLE  POLE. 

These  fuse  boxes  have  been  designed 
specially  to  meet  the  Home  Office 
Regulations,  with  which  they  conipl> 
in  every  respect. 

All  live  metal  parts  are  so  protected, 
both  when  fuses  are  in  or  out  of  cir- 
cuit, that  they  cannot  be  inadvertentl> 
touched. 

The  fuse  handles  and  bases  are  so  con- 
structed that  scattering  of  metal  when 
the  fuses  come  into  operation  is 
impossible. 

The  fuse  wire  can  be  readily  renewed 
without  danger. 


Piirdculius  ii mi  prices  of  linger  capacity  boxc 
of  similar  type  on  applic^tiott. 


, 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD.. 

Cablemakers  and    Electrical    Eng^lneers, 

PRESCOT,  LANCASHIRE. 

Works:     PRESCOT     and     HELSBY. 

Branch     Office*    in:     LONDON.     MANCHESTER,    GLASGOVA/.     BIRfVllNGHAM. 
NEWCASTLE,    CARDIFF,   DUBLIN.  Lf  IDS  8.    HKLFAST 


OUARANTreo 


•  COOND    HAND 


JSfK 


THE    VICTORIA    ELECTRIC    PLANT    CO. 
5PFN5FH    STREET.    WESTMINSTER,    S.W 


For    Effective    Impregnation 
11^.    -I   \<  u  V  I  I   • 


* 
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and  ore  with  storage  batterj-  loc<Mnotives  is  only  about  one-half  what 
it  costs  to  haul  with  mules  or  horses.and  the  mine  output  can  be  materially 
increased  and  the  sanitary  conditions  improved  by  the  use  of  tliis  electric 
vehicle.  The  Electric  ^'ehicle  Section  of  the  National  Electric  Light 
Association  has  collected  some  interesting  data  showing  the  actual 
savings  of  the  miniature  electric  locomotives  over  mule  haulage  in  mines. 
The  Madison  Coal  f'orpn.,  strongly  advocates  the  use  of  the  electric 
locomotive  in  coal  mines,  based  on  actual  operating  experience,  states 
that,  in  addition  to  the  money  saving  in  ton  haulage,  there  is  a  remark- 
able financial  economy  in  the  prevention  of  injuries,  for  while  their  mule 
drivers  form  only  5  per  cent,  of  their  entire  working  forces,  their  accidents 
amount  to  26  per  cent,  of  the  whole  number,  and  the  cost  in  connection 
with  them  amounts  to  34  per  cent,  of  the  total  liability  cost.  Some 
comparative  monthly  operating  costs  of  the  Madison  Coal  Corpn.  are 
given.  The  cost  of  gathering  coal  with  storage  battery  locomotives  for 
one  month  as  compared  with  mules  (reckoning  that  the  "  electric  " 
(lisplaces  four  mules)  is  as  follows  : — 

Four  Mules. 

Feed  and  feeding .S09-44 

Four  drivers  (162  hours  each)     230'04 

Blacksmithing  for  four  mules     3'84 

Depreciation  (life  of  mule  five  years)     14-28 

\'eterinaiy  and  medicine 360 

Harness      3-60 

Driver  boss   1 800 

Total  cost .S342-80 

Tonnage  gathered  with  four  mules  during  one  month  =  8,368  tons. 

Cost  to  gather  with  mules  and  drivers .S004096 

Storage  Battery  Locotiiolive. 

Maintenance  cost  of  batteries ._ S3000 

.Maintenance  cost  of  mechanical  equipment 12-50 

.Motorman  (162  hours) 68-44 

Trip  rider  (162  hours) 57-51 

Charging  batteries,  20  hours,  one  hour  each  night  mine 

work  6-55 

Oil  0-20 

Cost  to  maintain  locomotive  .' $175-70 

Tonnage  gathered  with  locomotive  =  8,900  tons. 

Cost  to  gather  with  locomotive SO-01974 

(Jurrent  (73  kw.  at  .$0.1  A  per  kilowatt  0-00125 

Total  co.st  to  maintain  and  gather  with  locomotive .§002099 

Cost  to  gather  with  mules,  per  ton SO-0409ii 

Cost  to  gather  with  locomotive,  per  ton    002099 

Difference  in  favour  of  locomotive S0'01997 


The  Pocaliontas  Smokeless  Coal  Co.,  of  West  Virsinia,  is  a\K-  success- 
fully  operating  storage  battery  locomotives.  At  tlicir  mine  four  cars 
each  weighing  1.300  lb.  empty,  and  4,100  lb.  loaded,  are  hauled  on  each 
tnp  by  one  electric  storage  battery  locomotive,  on  main  entry,  a  distance 
of  about  2,500  ft.  including  1,200  ft.,  against  3  per  cent,  grade,  400  ft. 
against  2J  per  cent,  grade  and  short  grades  of  5  and  7  per  cent,  all'airainst 
the  loads.  To  secure  the  400  tons  a  day  that  this  n\ine  should  produce 
the  mule  haulage  would  cost  §"735  a  month  and  battery  haulage  S306  a 
month,  making  tlie  very  substantial  saving  of  S429  a  month  in  favour  of 
the  "electrics."  Furthermore,  the  maximum  number  of  mules  and  cars 
allowed  by  tho  track  conditions  could  not  handle  400  tons  a  day.  The 
upkeep  on  ties  and  track  was  quite  considerable  witti  the  mule  hauUu'e 
and  is  greatly  reduced  with  the  locomotives.  It  is  estimated  that'^in 
one  year  the  "  electrics "  will  save  the  capital  cost  of  the  whole 
installation  and  at  the  same  time  increase  the  coal  output  by  at  Icist 
two-thirjls. 


FUEL  ECONOMY  IN  SCOTLAND. 


In  a  recent  issue  of  the  "Scotsman"  Mr.  H.  J.  Peddie.  dealing 
with  the  couservation  and  utilisation  of  the  national  coal  supjjlies, 
jroints  out  that  the  Lothians  area  is  most  admirably  adapted  to 
become  the  centre  from  which  "  electric  in'jgation  and  gas-power 
irrigation  "  could  be  most  advantageously  and  economically  spread 
over  a  large  part  of  Scotland,  to  the  great  benefit  of  existing  and 
future  industries.  The  area,  if  judiciously  and  systematically  ex- 
ploited on  scientific  lines,  would  become  in  tlie  future  "  Scotland'.'! 
national  power-house  and  laboratory." 

The  demand  for  electric  energy  and  gas  for  power  is  ever  increasing. 
and  jjrescnts  an  admirable  field  for  commercial  enterprise  and  s,  uiititic 
development.  As  an  example  of  "  electric  irrigation."  although  ■inly  on 
a  small  scale,  he  cites  "the  Societe  per  rUthzzazione  di  Conilju-tibili 
Italiana,"  at  Orentana,  in  Italy.  The  plant  of  this  company  is  placed  at 
the  side  of  a  great  bog,  and  gasifies  and  recovers  the  by-products  from 
210  tons  of  air-dried  peat  daily  (24  hours).  Its  capacity  is  over  3,000  H.p. 
and  the  <'urrcnt  is  distributed  over  an  area  of  about  25  miles  radius,  at  a 
tension  of  30,000  volts.  "  With  its  vast  stores  of  first-class  gas  coal, 
what  could  not  the  Lotluans  area  achieve  in '  electrical  irrigation  of  indus- 
tries.'  and  would  it  not  every  way  be  an  infinitely  more  national  and 
l>cneficial  way  to  use  our  own  coal  supply  to  attract  new  local  indu-^trics 
and  foster  them  and  existing  industries  than  fatuously  to  export  it  whole- 
sale, for  the  benefit  of  our  industrial  rivals,  of  whose  methods  and  aims 
we  of  late  have  had  such  painful  experience." 


Place  your  order 
to-day  for  Carron 
Electric  Fires 


1 1. LUSTRATION  shows 
one  of  Carron  Com- 
pany s  New  Season  s 
.SlandarrJ  Designs — No. 
222B.  Prices  for  all 
finislies  are  lower  than 
any  <>\<\rr  models. 


A  touch  of 
the  switch 
does    It. 


CL 


Orders  despatched  same  day 
as  received,  conditional  to 
stocks     not      being     sold     out. 


^TT  Ask  your  local  Corporation  for  a  free 
^^  copy  of  the  Company  s  Pamphlet 
— "  A  Touch  of  the  Switch  does 
it" — or  write  direct  to  Carron  and  learn 
more    fully     the     merits    of    Carron    Fires. 
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Apparatus  for  Meaaurinf;  Very  strong  or  Very  Weak  Alternating  An     uiifcjitunati'     accidi'iit    occurred     receutlv    at     I)ov   i 

P^sTaTni'.    ui:^tr^r!^''J^^..'':^:T:...'^^:^^  m  -"-fJ'>ysenous  fatal  consequences.     The  Dover  tramwavs 

The  Dover  Tramwav  Accident   157  '*''^'  c'linactensed  by  some  rather  steep  Gradients,  one  of  these 

B°r^Ew".*.'"'^  EtHcmoN    158  l.^adingo.er  the  summit  of  Crabble  HiU."  The  car  was  crowded. 

Enginee'ring'Training"!;;;".'.'.'.'.'.!;!!!!!!'.".!'.!!!!!!;!;;;!!'.'.!'.   161  '"""^  ^"'^  *^*''''""  '^>'  ^^'''  '^"^  "'r  "P  t"  the  top  of  the  hill  Wiihout 

The  Questi.n  of  Nitrogen  Fi.xation  in  the  U.S.A.  for  Purposes  of  any  unusual  occurrence.     Having  passed  the  summit   he  tiied 

Ued'^EleTtrirty  w4ksEVten;;on8:::::;^                                        \m  *"  ^P  ^^'  '^'  **  ^^^  compulsory  stopping;  place  with  the 

Lboal  iNTiixioiNoi 165  "*"f'  brake.     This  he  was  unable  to  do.     He  states  that  he 

Patent  Record    . .   166  also  attempted  to  use  the  sliimer  brake  and  the  rheoMatie 

CoMMEHriAi.  A.SD  LtDCDTBUL  Section 169  k    ,i       u    ^      ■  i            rr            r^,             uiamr  aim   iiu    riuo.siaui 

Electricity  Supply    170  Drake,  but  Without  effect.     The  car  ra])idly  gained  speed,  and 

Tenders  Invite.!  and  Accepted  172  although  it  negotiated  one  cuive  successf'ullv  it  was  derailed 

t  .nancal  Matter, •  • ■ ^^3  at  the  second  curve  and  fell  over.     Col.  .1.  W.  Prinsle.  of  che 

— ^ ■ — '■ — Board  of  Trade,  in  his  report,  which  we  give  in  abstract  els*-- 

where,  came  to  the  conclusion  that  the  driver  lost  his  head 

I^  O  T  E  S  .  ^^'"'"  ^^  ^°""''  '^'"'*  ''*'  '''^"''''  ""'  *'''*^^'  "l^  **  *^'"  co">pul8or\- 

^  stopping  place.     This  is  not  altogether  surprising  when  we 

The  Tungsten  Lamp  Litigation.  '?'"  '^'  "''  '^t "'  ,T  ''T''^^\  '"'^'^»'*^«'^'<  f^""'  the  .\rmy 

.,•„,.    .          .        I           *^       .                  ,  o^^i"gtonenousl.reakdownfroniheatandoveiwork.«ndth.it 

IHK   tungst....    lan.p   ,,.ntn,u..s   to   be   a  source    of    much  after  nine  day.s"  tuition  on  the  tramwav.H  he  wa-M-ut  U.  work 

t  «a  .on   c-ven  m  these  tunes  of  n.t.onal  stress,  from  which  it  a.s  a  regular  n..,tonnan  on  .Vugust  1 ,  the  accidenl  happen.ng 

iu.  that  large  financ.al  „,  crests  are  at  stake.     The  present  on  .Vugust  H..     That  a  man  u  .th  this  short  e.vpeneno.  should 

n.    1.  nt  closes  the  ca.se  brought  .y  the  (sram-Robert..on  Lan.p  ,„.  entntsted  .vith  the  service  on  a  dangerous  n.uU-  shows  ,h., 

t       I.    TTu   "'"  '       "'"'        ;,"^     r-         'r^""Sen..-nt  of  „,.„,  responsible  for  working  the  tramwavs  do  not  rx-aLHe  ,1,. 

tl ,      ust  and  HamMnan  ,.aten( .      IJroadly  speaking,  the  n.ain  .qualities  that  are  necessarv  for  the  safe  handling  of  tramcan. 

hr.Hte'„''r  '•;■  ^"'","'^^7;  i'"-'««'""«  t'nit.  according  to  We    think    that  Col.    Pr.n.lk-s   nnrommendation   that  only 

tt    patent,   the   sintered   fi  an,.  „t   ,s   heated   by  an   electric  „.„t,„.  drivers  with   considerable  e.xperience  should  be   per'- 

orZ.   '"  T  .""""•''''''^"'^'  "'  ^"■""'  *"'*,  •'ydrog.-n,  thus  com-  „,itted  to  work  the  traffic  on  Crabble  Hill  (which  n-commendv 

tj       o.x.di.sing   an>->  carbon    u.,.1    redunng   any   o.xides   of  ti..,.  would  no  doubt  applv  to  traffic  ..n  similar  routes  eU-wher.) 

!'l       ,"     ;"'"■.'",';'  '-'"■  T^'  *'"""  "•'"»'""•     '•''"•  ^vill  be  emloised  bv  all  who  are  familiar  with  the  de,.,,ls  ol 

ll'\'^^~''^^'^^  tramwav     e.,ui,.m.nt..         Th      present    regre......^      ....,, 

"  M  at  the  filaments  are  he.t.  .1  .  xternally.  «n,l  an  atmosphere  «eems  t..  have  Irisen  through  tho  tram  driver  • 

of    team  an.    hydrogen  .s  not  „ I.     The  plaintitls.  however,  off  the  power.     No  driver   is   .safe    unle.s.,    he 

umten.l.d     i.a,  such  an  atn,o.,.h.  „■  wa.    in  elTec,.  produced  Joes  what  is  neces-sarv  in  an  emergency;   thea-   ,s  no  time 

l,v  th    d.   o,np„„„„„  t|,.t  t.„  k  ,,,  ,,  „  ti...  ,,|^„,,,„   „„.,  ,j,.,  j^^^  ^,^,^^^  rvttonion  under  these  condition*.     In  other  wonU. 

Zl   ""  ""'^  n  «upiK.rted  b,   the  House  of  Lords.     We  ,,,U'tv  can  onlv  be  obUined  by  entrusting  .,ueh  r«uf«  to 

miiMt  .onfesH  ,ome  doubt  as  to  the  accuracy  of  this  view.  f..r  .i^jvers  of  Ioul- experience 

aMsum.ng  the  praC.caJ  ub.en-  .■  of  neam  and  hnlrogen  in  the  ""      '                -  _— 

''"*  ','""" •  "''"  "••"»"N't"f  w'uld  have  to  be  produ. ,v  Street  Lighting  in  the  United  States. 

the    .lecompomllon    bef f|,e    decomposition    producing    the  .Skvki.vi.    of    ll„       \r           ,         '      • 

atmo.ph^re  muld  take  place  With  any  rapidity.     The  position  discu.^s.ng  the  fiitute  . 

appear-  to  be  .ilogiral.  though  it  mav  be  argued   that   in  a      in  view  of  tl nt,.   , 

pra.iica     pro,  CM.,   „„nute  ,,uanlitieH  ot  ateam   c.mld    not   be  present  time,  iti 

"'■'" ''""''"  l»nmenf.il  evidence  of  a  high  character  woul.l  dated   if.Melf    to   t 

,  ■  "! 7T  !"'"'"  ''  '""'■'  '"■  "'"'*"  *''*•■  ""■  I"''""'"'  """•'•  'liHiciiltie...  remarkablv  well.      Ihrn.  is  much  arlivuv   in  in- 

l>\   the  .lel..nd„nU  waa  absolutelv  indep,.ndent  of  Meant,  and  du.-tiial  lighting  and,  aecnling  to  ike  "  Klrriric:,!  !<■  ^  v-«  .intl 

ronse.,„eni  V  of   hydrogen.     Ap,.,i    from  this,  however,  .me  W.stern  Klectiiruvn.  '  even  in  ngaitl  to  si. 

l«-es  that    h,.  Iin.il  position  is  un-.itisfactorv,  since  the  House  .Iocs  not  Hj-pcr  t-.  have  niaU-nallv  inl.  , 

«>t  l.ordM  judg Mt  is  the  r,.snlt,,(  only  three  of  th.-irl..rdships  imuan.e  ..f  ■. 

bemg  „,  f,.v..ui  of  the  plainnd,  ,„  ,wo  against.  m..ie  patticu-  eMe„t  ch. . 

larly  when  ,t  ,-,  rrmembere.l  that   l...ir  Judges  in  the  lower  Vm-oiis    ,, 

"'""'^  " "  «■'"•  "i'«"  "f  «be  .n.norily       It  is  alwav^  m.-r-  M,h%.n.k..    ' 

"atisfart.iv   to  have  the  con,.,  n^m  of  opinion  thor..iigMy  ..n      .meet  light.:..,  

one  side  ,n  the  final  ju.lgment  ra-her  than  by  »  bare  n.n)o'riiv  ha«  been  allocat.-.l      Tl                                  •  notable  difleit-nro 
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between  the  conditions  here  and  in  the  United  States.  In 
that  countiy  there  is  apparently  little  fear  of  air  raids,  so 
that  the  only  inducement  to  diminished  jiublic  lighting  is  the 
question  of  economy.  On  the  other  hand,  in  many  important 
areas  the  amount  of  illumination  has  been  very  considerably 
increased,  the  extra  lighting  being  intended  as  a  measure  of 
safety  to  prevent  any  possible  jjrejudicial  action  near  bridges, 
&c.,  by  hostile  aliens  during  the  night.  Nevertheless  it  seems 
only  natural  to  expect  that,  with  the  increasing  strain  of  war 
and  the  progressive  shortage  of  labour  there  may  be  curtail- 
ments in  the  public  lighting  of  the  less  important  streets  in 
the  future,  as  well  as  a  disposition  to  postpone  new  develop- 
ments on  a  lar^e  scale. 


Extensions  at  Leeds. 

Ix  a  report  to  the  Electricity  Committee  at  Leeds,  the  city 
electrical  engineer,  Mr.  C.  Nelson  Hefford,  advocates  very 
considerable  extensions.  The  scheme  is  by  no  means  new, 
having  been  considered  in  191-4,  and  it  is  a  little  surprising 
that  the  undertaking  has  not  found  it  imperative  to  put 
extensions  in  hand  somewhat  earlier.  It  appears,  however, 
that  Leeds  has  not  been  met  with  such  a  rapidly  increasing 
load  as  many  of  our  other  cities.  The  normal  load  for  last 
winter  may  be  taken  as  22,25-5  kw.  Judging  by  the  past, 
Mr.  Hefford  concludes  that  the  maximum  demand  will  be 
31,500  kw.  in  1918-19  and  42,000  kw.  in  1921-22.  We  cer- 
tainly hope  that  the  growth  will  be  considerably  more  rapid 
than  this.  We  are  inclined  to  think  that  electrical  engineers 
are  under-estimating  the  rapidity  with  which  our  supply 
undertakings  will  increase  in  tha  near  future.  Be  this  as  it 
may,  it  is  proposed  to  obtaiii  permission  to'  put  down  a 
12.00flkw.  turbo-alternator  with  corresponding  boiler  plant, 
and  also  to  replace  two  1 ,400  kw.  reciprocating  engines  and 
alternators  by  a  6,000  kw.  turbo-alternator.  It  is  a  little 
surprising  to  find  reciprocating  plant  of  this  size  still  in  u.se 
in  a  city  like  Leeds.  Such  plant  is  practically  obsolete,  re- 
quiring 24  lb.  of  .steam  per  kilowatt-hour,  and  the  annual 
saving  by  using  more  economical  plant  will  be  £900.  We 
hope  that  the  time  is  not  far  distant  when  antiquated  |ilant 
of  thi.s  kind  will  not  be  found  in  any  undertaking  scn-\iiig  our 
large  cities,  for  it  can  only  prove  to  be  a  handicaj). 


Royal  Society.-  Among  the  jiapers  read  at  the  meeting 
lield  yesterday  was  one  by  the  Hon.  R.  J.  Strutt,  F.R.S.,  on 
the  '•  Duration  of  Ltiniinosity  of  Electric  Discharge  in  Gases 
and  Va(><>ui- 

Royal    Society    of    Edinburgh.-  .\t   tiic    leccnt   aiumal 

' ting  Dr.  .1.   H.)rn>-  was  elected   I'lvHideiit.  for  the  ensuing 

year.  The  general  secretary  isDr.  (!.('.  Knott ;  tiic  secretaries 
of  ordinary  meetings  are  I'rof.  A.  Koliinsdii  and  I'rof.  E.  T. 
Whittaki-r,  and  tin-  tieusiner  is  .Mr.  .1.  Currie. 

The  Longest  Telephone  Line  in  the  World.-  It  is  stated 
that  the  telephone  line  put  in  service  by  the  Hell  Co.  a  few 
months  ago,  heiween  .Montreal  and  Vancouver,  is  the  longest 
in  the  ttorld.  The  iliHtance  i.s  over  1,000  mile.s,  and  exceeds 
that  of  till'  .New  York  San  Krancisco  line,  whieh  was  jireviousiy 
I'onHiilereil  til  he  I  he  Innge.st  urivwhere  in  wTviire. 

Important  Submarine  Cable  Concession.    The    Hra/.iliun 

<iii\  ■•iniMiiil  1,1.,  '.Miiiit.ed  iiinceHHiDii.s  to  llie  Western  Tolegiuiill 
<  1).  for  iiiyiiii<  MulMiiariiie  ctthjes  connecting  Rio  de  .laneiro  with 
the  Isle  of  A«e<.n«ir,ii  and  also  a  (.iible  joininn  Heleni  J'ara, 
in  lie  Vorth  of  Hra/.il,  with  the  iKhmd  of  HarbadoH.  The 
K.i,  .111.  lion  of  these  cal»le«  will  greatly  improve  the  faiilit.ies 
:•!!    M  |.  ;:iii|i)iir.  ciiiiiiiiiiiiiiiiti.<n   heiween   Sniith    Anieiiiii   and 

the    rest    I.I    llie  W.mIiI. 

Substitution  ot  Aluminium  lor  Copper  in  Switzerland.    A 

re|iiiit  jtrenented  at  the  annual  meeting  nf  the  Assnciatiiin 
SiiisMe  dc.H  KleetrieienH  indjcateM  that  SHilzerhmd,  like  other 


countries,  has  been  endeavouring  to  use  aluminium  to  replace 
copper  for  electrical  conductors.  Arrangements  have  been  in 
progress  for  combined  action  in  regard  to  the  importation  of 
cojjper,  but  with  a  view  to  securing  alternative  supplies  of 
aluminium  an  inquirv  on  this  subject  was  addressed  to  the 
central  .stations,  13  of  which  made  a  total  demand  for  70  tons 
of  the  metal.  Apparently,  however,  there  are  other  demands 
for  aluminium,  or  difficulties  in  its  production,  for  the  associa- 
cion,  at  the  time  of  the  report,  had  only  succeeded  in  getting 
deliverv  of  10  tons. 

Electricity  and  National  Welfare. — A  series  of  three 
lectures  under  the  above  title  and  dealing  respectively  witli 

(1)  Electricity  and  the  Improvement  of  Town  Atmosphere. 

(2)  Electricity  and  Increased  Food  Production,  and  (3)  Elec- 
tricity and  the  Hygiene  of  the  Body,  are  to  be  deli\  ered  in  the 
Museum  Lecture  Hall,  Leicester,  by  Mr.  H.  T.  Davidge, 
Professor  of  Electricit}'  at  the  Ordnance  College,  Woolu-ich, 
on  Nov.  17,  24,  and  Dec.  1  respectively,  at  7.30  p.m.  The.se 
form  jjart  of  the  Chadwick  Public  Lectures  for  the  current 
session,  other  subjects  of  interest  being  '"  The  Part  of  Hygiene 
in  the  European  War,"  by  Dr.  Woods  Hutchinson,  and  ""  The 
Powers  of  ilaii  .is  a  Worker,"  by  Prof.  Henry  J.  Spooner. 

Recent  Mineral  Discoveries  in  Canada. — There  seems  no 
end  to  the  series  of  valuable  mineral  dejiosits  that  are  being 
located  in  Canada.  The  ""  Journal  of  the  Society  of  Arts  " 
states  that  practically  inexhaustible  deposits  of  manganese 
peroxide  have  been  found  near  South-East  Albert.  Eight 
hundred  million  tons,  valued  at  £11,000,000,  have  already 
been  blocked  out.  As  is  well  known,  this  material  is  widely 
used  for  the  toughening  of  iron  and  steel,  as  well  as  for  war 
munition  purposes.  The  announcement  is  also  made  that  the 
Department  of  Mining  of  the  University  of  Toronto  has  dis- 
covered a  process  by  which  low  grade  concentrates  of  molyb- 
denite can  be  made  at  low  cost.  The  new  process  will,  it  is 
hoped,  render  available  the  low-grade  deposits  of  molybdenite 
recently  discovered  in  Manitoba  and  British  Columbia, 

Electric  Vehicles  for  Postal  Service. — According  to  the 
"■  Electrical  Review  and  Western  Electrician,"  electric  trucks 
are  being  very  .successfully  used  by  the  United  States  Postal 
Department  in  several  large  cities,  St.  Louis  has  a  fleet,  which 
are  in  service  from  5.45  a.m.  to  11.30  p.m.,  and  average  30 
miles  each  day ;  and  the  15  trucks  used  in  Boston  make  runs  of 
25  miles  a  day.  and  are  stated  to  have  brought  about  substan- 
tial ,savings  as  well  as  greater  efficiency  in  iiandling  the  mail. 
The  largest  fleet,  however,  appears  to  be  that  of  the  New  York 
Postal  Transfer  Service,  which  comprises  47  electric  trucks. 
These  have  been  in  service  for  three  years,  and  are  on  duty  for 
two  10-hour  jieriods  each  day.  The  electric  vehicle  finds 
s])ecial  ap])lications  in  this  service  which  involves  the  speedy 
and  safe  ne.^.itiatinti  of  congested  traiftc. 

National  Physical  Laboratory.  —We  have  received  a  copy 
of  Vi.l.  XI 11.  (191(1)  of  the  ••Collected  Researches"  of  the 
National  I'liysical  Laboratory,  containing  rejjrints  of  a  number 
of  Papers  and  two  Pa])er8.which  have  not  already  appeared  in 
other  publications.  These  latter  are  a  Pa])er  on  "  Construc- 
tional Data  i)f  Small  Tele.scoi)e  Objectives,"  by  Mr.  T.  Smith 
and  Mr.  R.  \V.  Cheshire,  and  a  report  on  "  Tests  of  Fuel  Oil" 
carried  out  for  the  Roval  Comnii.ssion  on  Oil  Fuel,  .hine,  191  1.  ' 
Part  I.  being  by  Mr.  J.  R.  Pannell  and  Tart  II.  by  Mr.  W.  K. 
Higgins.  ,\miing  the  re])ul>lished  l'a])ers  we  notice  Mr.  Albert 
Campbell's  I.K.E.  Paper  on  ••  The  Magnetic  Testing  of  Bars  of 
Straight  i.r  Curved  Form."  and  a  Paper  by  Mr.  F.  E.  Smith  on 
••  The  Maniifaeliiire  and  Testing  of  Prismatic  Com|)asses, 
especially  Mink  Vll..  Militaiy  Putteni." 

■The  Penetration  of  Light  in  Selenium.— 1 1  has  been  a 
matter  in  ilis|.iiie  for  sonu^  years  whether  the  jjction  of  light 
on  seieniiim  is  essentially  a  surface-  phenomenon,  or  wheth.i 
there  is  any  elTeet  of  penetration,  in  which  ca.se  the  thiekne- 
of  the  selentiitn  lilni  Would  have  a  material  inlhiene.'.  Tin 
qui'Htion  is  (liHiiissed  by  W.  S.  (irippenlx-rg  in  the  •  I'hy.sik 
alische  Zeitsehiilt.'"  Working  with  a  selenium  lilm  dtto  mm 
in  thickness,  he  investigated  the  elTeet  of  light  on  resistan.  • 
firstly,  witii   (he  two  electrodes    ajiplied  to  the  film,  side  I. 
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side ;  secondly,  with  the  electrodes  applied  to  opposite  faces. 
He  then  found  that  the  increase  in  conductivity  under  the 
action  of  light  was  1-5  times  as  great  in  the  second  case  as  in 
the  first.  The  conclusion  he  draws  is  that  the  light  affects 
the  int^^rior  of  the  selenium  as  well  a«  the  surface,  i.e.:  thickness 
of  mati'iiHJ  is  an  intlui-ntial  factdr. 

Mechanical  Transport  of  Letters  in  the  Paris  Post  Ofiftce. 
— In  \^\:i  a  report  was  i)resented  hy  M.  Tongas,  chief  engineer 
of  the  French  Po.stal  Ser\'ice,  on  the  use  of  mechanical  transport 
in  the  (i.V.O.  in  London.  According  to  the  "  Annales  des 
Postes,  Telegraphe-s  et  Telephones,"  a  similar  machine  was  in 
operation  at  the  end  of  last  year  at  the  chief  Post  Office  in 
Paris,  and  is  working  quite  sitisfactorily.  The  object  of  the 
machine  is  to  facilitate  stampini,  o'  letters,  which  are  caused 
1o  travel  round  a  circular  table  at  the  rate  of  slightly  under 
one  metre  per  second,  coming  under  the  stamping  machines 
as  they  pass  round.  In  the  centre  of  the  table  is  a  second 
movement  on  whiih  all  ))arcels,  &r.,  unsuitable  for  mechanical 
stamping  are  jilaced.  and  which  shocjts  them  intobaskets  whence 
they  are  taken  and  stamped  by  hand.  Power  is  provided  by  a 
0-6  H.p.  110  volt  motor,  operating  at  2,000  r.p.ni..  the  speed 
of  wliicli  is  ciiiitroliaMi-  fioiri  lnvsidc-  the  stamping  niacliines. 

British  Standardisation  Rules  for  Electrical  Machinery.— 
\\r  ha\  !•  recc-ivi'd  tri)ni  tin-  J^iigiin'cring  Standards  Conimittee 
a  copy  of  the  new  edition  of  the  British  Standardisation  Rules 
for  Electrical  .Machinery  (excluding  motors  for  traction  pur- 
poses). This  is  the  first  of  the  Committee's  publications  to  be 
i.ssued  at  the  uniform  |)rice  of  Is.,  and  we  notice  that  a  more 
convenient  size  of  page  has  been  adopted.  French,  Italian 
and  Spanish  translations  of  this  re|jort  will  be  available  shortly. 
It  is  to  be  hoped  that  engineers  will  take  advantage  of  the.se 
new  facilities. 

Thr  principal  nKKlificatioiiH  introdiiii"!  during  this  revision  of  the 
RuleH  an-  aH  followH  : — 

The  pcnnissiun  to  urn:  the  thoniinnii-tor  method  of  Tnea.surini;  thr 
obnervaliln  tcmin-nituro  of  continuous. curront  shunt-wound  stationary 
field  coils,  provided  thr  maker  can  sliow  that  if  the  resistanoo  method  had 
liefin  employed  the  limits  of  ohservniile  tem[KTature  anil  observable 
t/'mpcrature  rise  |N'riiiitt<>d  by  the  rules  would  not  have  IxM'n  exeeeded. 
The  thermometer  nn-thod  is  in  this  case  p<<naliiod  with  a  ."»  deg.  nxiuetion 
ill  the  iH'miissible  tem|H'rature  limits, 

III  llie  tirst  edition  of  these  rules  Itie  use  of  embedded  temperature 
deteetnrs  was  |HTiiiitled  fur  lar^c  iiincliines.  but  in  the  present  rulei 
measimiments  made  with  emlsddeil  leiii|i<-nitim'  detvetors  am  no  lonj-er 
to  !»•  eonsiden'd  as  an  essentia!  part  !■(  I  lie  aeieplanee  tests. 

The  exoeOii  current  tests  lune  Is-eii  n  iliieed  in  the  eaae  of  machines  for 
rontiniioiis  s<-rviie  from  ilKt  to  oil  jx-r . nit. 

A  few  alterations  have  Is-en  iiiiidi-  to  iho  hi){h-pn'ssun-  tests,  and  a 
clause  has  Isi'ii  iiddi-d  ilealinn  wi'h  'le-  .i|'|>lic»tiiin  i>f  a  hiuh  pressiin-  test 
to  B  niai'hiiie  whi<  b  has  Is'xn  mil  i>f  h.  im-  .  Inrsome  time,  ami  to  whieh  it 
is  ditsin-il  to  apply  a  IukIi  pn-ssnn-  I.-'  '  ■  ■  n«urf  that  (he  insiilalion  is  in 
Miund  workinu  eiiinlilioii  Is-fore  111.  m.i.  luii.-  is  put  back  into  si-rvii-e.  Ill 
this  east-  It  is  stated  thai  the  I<-hI  pr.^-ni. -'should  Is-  ".'i  |s>r  cent,  of  the 
lest  pnssiiri'  reijuiri'd  in  the  ra-..   i.f  ii  m.  «   mnehine. 

.  The    r.nles   have   U;;,    n-  arr.irn"  •  I    "<,{    an  inlrodiieti Ilie  nbj,.!    i.f 

Whiilii^)'.'  vpiambni'llylh.M  lie    ilul.       I Id  U-uw-.l.  has  U-eii  iii.  Iii.l.  .1. 

Municipal  Association  of  Electrical  Engineers  (Union  of 

South  Africa'.  The  Neciunl  .mnn  I  ■  iinveiifiiin  III  the  .Vssiicii'.- 
lii.M  i.(  .Minu(i|iiil  Klectricul  1'".iil.i  •  •  rs  (rnjim  of  Sinith  Africal 
Wi',s  lielil  at  Dm  I. an.  from  Aiino'-i  '.ITth  to  Septembor  1st,  and 
wan  iitlenileil   li\    iiii'inhers  ami   '  oiinrillor!)  from  the  \arioiis 

piill.s  of   llie    I    nii'll 

All  nlli.  inl  well  Mtiii-  nits  Kiveti  III  llie  aswMJstion  on  llie  o|s<niiiu  day  by 
the  Mavi.r  iif  lliirbnii.  afl<T  wlm  h  (lie  auniliil  Ki>neral  meetinu  was  liijil 

for  II leili.iii  .if  iilli..r«  mill   llie  I rnnsantiiin  of  business.      Mr.  .lohn 

It.iUri"  ijiiirliuii  WHS  eleileil  pnoiileiii.  and  .Mr.  H.  .Sankev  (Port  Kli>a 
Is'lh)  M. .  |it...ii|i-iii  Tlir  memU'ra  nf  enunril  eh'il.-il  wen* :  Col. 
Ih.bsnii.  Ion  i.liilmnneabiini)  i|>asl  pf<siil><nt).  ,Mr.  T.  Wollev  D.idd 
(I'relorinl,  Mr.  \V.  II.OIa.|  Kill,  lyiie.n.l.iwn).  T.  .InKKer  <  l,i>dvsmilh). 
C.  \.  .Slewarl  ill|.«.|iil.mlem).  Mi  I-!  i'...iln  (Durban*  was  eleeled  «.vn- 
lar>  and  Ireimirer  It  was  n<«.ilvi<d  I..  Ii.,|i|  (he  nvM  iiinveiiliiin  at  Tori 
Kli/alH'ih        \|  llie  i-iiiirliisiiiii  iif  till.  liu.Mi.-u  niwlmki  llie  Mavor  save  an 

I  Ihr  Mieiiils'rs  al  till    I:  ival  Hotel,  and  III  the  afteriiiMiii 
'• 'L  ■    .,   \i       ...    i^,v„r  Hf,.,. 

'  ■      I'  -    nddn'ss.  alter  whieh    all 

ml.  ".In,       I ,  .  .   It.il-rl.    i'aisT  on  taiilts. 

Wblill    v>   .;    )i-  II  •     '  I-    .1 <•■  

Visits  HI  I.-   I'.ii  I 
ilepartiiiiMi  .ml 
invilali'.i      '  ' ' 
nil-Ill  of 
im      \|. 
Ml     I      I 


oHi. 
1 

lal  inn,  hri 
.0    «.i.   ,.... 
I.       In.      .1. 

(Jn  Wednesday  a  visit  \va5  paid  to  Pietermaritzburg  at  the  invitation 
of  the  Mayor,  and  memlxTS  were  enttrtained  to  limchT  A  verv  interest- 
ing lecture  was  given  durins  the  day  by  Mr.  J.  W.  Kirkland,  of  Johannes- 
burg, on  railway  electrification,  the"  basis  of  the  lecture  being  the  Chicago, 
Milwaukee  &  St.  Paul  Railway  of  America,  and  the  aim  of  the  lecture 
being  to  show  how  electrification  could  be  advantageously  adopted  in 
South  Africa. 

On  Thursday  a  Paper  on  "  Standardisation  "  was  read  by  Mr.  .John 
Roberts,  and  the  discussion  led  to  some  important  re-ommcndations 
being  arrived  at  for  submission  to  the  South  African  Standards  Com- 
mittee now  ."iittiiig  in  .Johannesburg.  In  the  evening,  by  the  invitation 
of  the  Engineering  Section  of  the  Xatal  Society  for  the  Advancement  ot 
.Sticnee  and  Art.  the  members  of  the  convention  attended  the  first  annual 
dinner  of  that  society,  and  there  were  about  100  present.  On  Friday 
further  discussion  took  place  on  tariffs,  and  important  restilutions  w.  re 
adopted  for  circulation  among  all  South  African  municipalities.  The 
appropriation  of  net  profits  from  undertakings  to  the  relief  of  rates  w.ui 
very  strongly  condemned.  A  Paper  was  also  read  by  Mr.  E.  .J.  Hamlin 
on  "  The  Design,  Operation  and  Management  of  Small  Electric  Pow.-r 
Stations."  ^ 

OBITUABY. 

L.  Floersheim. — We  regret  to  riH-ord  the  death,  in  his  83rd  year, 
of  Mr.  Louis  Floersheim,  which  took  place  on  the  26th  ult.  For 
some  years  Mr.  Floersheim  was  a  director  of  ""  The  Klcctrician  " 
Printing  &  Publishing  Co.  and  took  considerable  interest  in  the 
fortunes  of  this  journal.  Mr.  Floersheim  was  a  well-known  figure 
in  the  City  and  was  regarded  as  a  high  financial  authority. 

Deaths  on  Active  Service.— The  following  deaths  are 
reported  : — 

Second-Lieut.  K.  L.  .James  (the  Buffs).  29  years  of  age.  who  was  killed 
in  May  last,  had  taken  a  first  class  in  electrical  engineering  at  the  City 
and  (Juilds  Engineering  College,  and  prior  to  the  war  was  in  the  se.r.  ii-.- 
of  Callendcr's  Cable  &  ('onstruction  Co. 

Second-Lieut.  I.,.  Flo-t  (R.F.C.),  aged  22,  was  killed  in  a  flying  accident 
on  Oct.  27.      In  civil  life  Mr.  Fleet  was  an  ele<-trical  cnginwr. 

Corp.  (5eo.  Wheldon  ( Umdon  Regiment),  formerly  in  the  India  Rubber 
Co.'s  London  office,  was  killed  on  Oct.  1. 


PERSONAL. 

The  Mayor  of  Fastboiirnc  lia.s  presented  Mr.  R.  Torpy,  borough 
electrical  engineer  of  Tunbridgc  Wells,  with  a  Royal  Humane  certifi- 
cate for  gallantly  rescuing  a  bather. 

War  HoNorR.s. — The  following  award  is  nnnoiincotl : — 

Seeoud-Liout.  H.  F.  C.ill  (U.K.  Wiri'le.ss.  Section),  formerly  of  llw 
secretarial  department  County  of  U.ndon  Klcetrie  Supply  tV>.,  who  had 
the  Military  Medal  conferred  upon  him  in  lOltl,  and  who  hn«  rocently 
been  wounded  in  France,  is  now  convales<-ent  in  London,  and  has  bi>en 
awanled  the  .Militarv  Cross. 

The  .Military  Medal  has  Isen  awanled  to  Rftnn.  T.  Bamelt  (I^mdon 
Regt.),  formei^ly  in  the  India  |{ubls-r  Co.'s  electric  light  deiwrtmenU  for 
earrving  ammunition  to  the  fnml  line  thniugh  a  heavy  l>arra)pi<  on 
S<>pt.  20. 

War  Casiai.ties. — The  following  cMualtie*  are  reiKirtwI  :— 

Sgt..  N.  C.  Fairall  (Australian  Infnntrj)  and  l't<<.  .1.  Umwiiing  (Midille 
sex  Regiment),  formerly  in  the  sor>-iCT>  of  the  India  RuMwr  Co..  have 
In'cii  wounded  reeentlv 

l*t<..  A.  W.  .Moi-ris  (M.iJ.C.).  formerly  ip  the  India  Rubber  Co.'arleelrie 
I, gilt  departmeiit,  has  Is-.n  «.. muled. 
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A    STUDY    OF    ELECTRIC    FURNACE    OPERATION.* 


BY  r.  T. 
The  financial'  man  responsible  for  the  operation  of  an  electric 
steel  furnace  finds  that  there  are  six  items  of  expense : — 

1.  The  cost  of  electrodes. 

2.  The  cost  of  refractories. 

3.  The  cost  of  electricity. 

4.  The  cost  of  labour. 

5.  The  charges  for  maintenance,  depreciation  and  interest  on  tlie 
original  investment. 

6.  The  cost  of  raw  materials. 

This  last  item  of  raw  materials  is  practically  unaffected  by  the 
tyjie  of  furnace  construction,  or  the  form  of  curient  supply,  as  long 
as  the  furnace  is  reasonably  well  operated,  and  can  therefore  be  left 
out  of  fui-ther  consideration. 

The  Cost  of  Electkodes. 

Each  electrode  in  a  furnace  costs  the  user  in  two  ways.  The  ^ 
electrode  gradually  burns  up  and  involves  a  cost  per  pound  of  elec- 
trode. The  electrode  also  conducts  heat  out  of  the  furnace.  This 
heat  has  tc  be  paid  for  at  a  kilowatt-hour  rate.  The  sum  of  these 
two  items  ccnstitute  a  charge  per  hour  of  furnace  operation,  and  if 
the  furnace  is  operated  at  a  constant  rate  they  constitute  a  charge 
per  ton  of  product.  For  a  well-designed  furnace  n>eltiiig  1,000  tons 
of  steel  a  month,  these  items  constitute  a  charge  of  some  86,000  a 
year  per  electrode.  It  is  quite  evident  that  reducing  the  number  of 
electrodes  is  something  that  warrants  serious  consideration.  With 
capital  worth  20  per  cent,  a  year  the  elimination  of  one  electrode  on 
such  a  furnace  would  justify  an  investment  of  830,000. 

The  ideal  furnace  would  have  no  electrodes.  The  induction 
furnace  met  this  requirement,  but  unfortunately  the  induction 
furnace  had  inherently  two  defects.  One  was  electrical.  To  act 
as  a  short-circuited  transfoimer  secondary,  the  furnace  had  to  be 
built  in  the  form  of  an  open  ring.  This  greatly  increased  the  radia- 
tion .surface.  The  other  defect  was  metallurgical.  The  energy  was 
developed  in  the  metal  and  the  metal  was,  therefcre,  hotter  than  the 
slag.  Tliis  reduced  the  speed  of  the  chemical  reaction  by  which  the 
impurities  of  the  steel  were  transferred  from  the  metal  to  the  slag. 
Together  the.fe  two  tlefects  so  reduced  the  speed  and  increased  the 
cost  of  melting  per  ton  of  steel  that  the  operating  cost  of  an  induction 
furnace  became  comn.ercially  prohibitive,  as  compared  with  arc 
furnace.^  of  all.  tyjics.  In  addition,  the  electrical  hmitation  of  the 
furnace  design  cau-sed  by  combining  the  transformer  -.vith  the  furnace 
forced  the  use  of  low  frequency,  5  to  10  c^ydcs.  which  in  turn  required 
special  Hub-statioii  cquipfnent  and  resulted  in  an  investment  per  ton 
of  product  more  than  double  that  required  for  arc  furnaces. 

As  the  use  of  no  electrodes  has  proven  to  be  commercially  im- 
practical, the  minimum  number  that  may  be  used  is  one.  By  using 
the  metal  bath  ill  the  furnace  as  one  terminal  of  the  arc,  a  furnace 
can  be  operal<xl  with  one  electrode  per  arc,  one  side  of  the  circuit 
being  conncct<-d  to  the  electrode,  the  other  side  to  the  molten  metal  • 
bath.  Such  a  contact  between  the  electric  circuit  and  the  bath  is 
permanent  and  has  a  heat-loss  cost  below  one-tenth  of  that  of  the 
operating  cost  of  using  a  second  electrode.  If  one  electrode  with 
one  arc  and  a  contact  or  two  electrodes  with  two  arcs  in  series  are 
u(M;d,  it  is  evident  that  the  current  supply  must  be  .single  phase  or 
<lireet  current. 

Am  three-quMrters  of  tlie  large  total  cost  per  year  of  each  electrode 
i-  due  to  suriiice  buniing, -it  is  evident  that  the  smaller  the  sui-fuce, 
lti.it  is,  the  smaller  the  electrode,  the  lower  will  be  the  electrode  cost. 
The  size  of  the  electrode  is  determined  by  the  number  of  amperes 
of  current  whii'h  it  has  to  carry.  The  power  input  into  the  furnnee 
in  the  (irodu't  of  nmpereh  niid  volts.  The  amperes  of  current  and, 
therelorc.  the  size  and  siirfaci-  of  the  electrode,  will  be  smaller,  the 
higher  the  \ oltnge  between  electrode  and  metal  bath.  This  voltage 
ix  limited  by  a  roof  coiulition.  Silica  bricU.wbich  are  universally 
u«ed  for  Hiecl-funiace  roofs,  are  fairly  gond  conductors  of  electricity 
lit  white  beat.  At  steel  (iniHliing  temiKTatiiifs  the  gases  in  the  fiir- 
niiec  lire  alsn  rather xnod  conductors.  When  the  potent  ial  is  switched 
on  the  arc  will  jiiiii])  a  conKiderable  distani'c.  In  ni/ular  furnace 
liraetlee  thin  liiiiitN  the  voltage  between  il  single  eleitroilc  and  the 
iiiilh  l(j  aiioiil  'JMI  volts.  If  f\('o  or  iiiori-  electrodes  are  used  through 
the  same  roof,  iiraclical  experience  has  (luvelo|i('d  a  liiiiit  of  about 
llllvoltH  bi'lwiiii  elei-trodes  to  avoid  breakdown  roof  leaUiiges. 
I'ur  two  eleclMpde.H  thi'i  is  .'"if)  volts  betwi-en  each  electrode  and  the 
liiiili.  With  the  Manic  energy  input  to  the  funiaee  each  of  the  two 
eji .  iii.di^  Ihiird.ri  lias  to  liuve  ilouble  the  eross  seetiiin  of  the  single 
i-liM  tM..|.  Willi  (be  liik'ber  voltage,  or  thi-ir  combinwl  cpohn  section  is 
lour  liiijr-  the  section  of  the  siiiule  elect  rode.  Thoir  heat  loss  is, 
theredirc.  (our  Iiiiich  that  o(  the  eqiiivaleiil  siriule  eiretroile  mid  three 
tiniif  the  fiiiM  of  the  heat  l<i"tcn  of  the  singlf  'ffctrodc  iiiirl  ,i  i  niitiiet 

•    \l.  ita.  I  ..(  nn  article  In  till' "  Ulcetrimil  ' 


to  the  bath.  The  surface  of  the  two  electrodes  exposed  to  burning 
is  double  that  of  the  single  electrode.  The  equivalent  cost  of  the 
two  electrodes  with  two  arcs  in  series,  on  the  basis  of  1,000  tons  of 
steel  a  month,  is  therefore  .S13,.500  a  year  as  com  ared  with  Sr,")00 
a  y  ;'r  for  the  one  electrode  and  its  contact. 

If  three  electrodes  are  used  through  the  same  roof,  so  as  to  intro- 
duce directly  three-phase  current  into  the  furnace,  the  limiting 
potential  between  electrodes  is  in  usual  practice  kept  at  about  110 
volts.  Due  to  the  phase  relations  of  the  currents  in  the  three  elec- 
trodes this  result  in  a  potential  between  each  electrode  and  the  bath 
of  about  65  volts.  With  the  same  total  input  each  electrode  of  the 
three  will  carry  one-third  the  energy  carried  by  a  single  electrode, 
at  about  one-third  the  voltage.  Therefore,  each  electrode  of  the 
three  will  carry  the  same  current  as  does  the  single  electrode  and 
consequently  will  each  be  the  same  size,  with  a  total  of  heat  losses 
and  surface  burning  equal  to  three  times  those  of  the  single  electrode. 
For  1,000  tons  of  steel  per  month  the  electrode  cost  for  the  three 
electrodes  will  be  818,000  a  year  as  compared  with  a  yearly  cost  of 
S7,.500  for  the  single  electrode  and  its  contact. 

The  Cost  or  Refkactories. 

In  a  well  operated  electric  steel  furnace  the  bottom  and  side  walls 
are  substantially  permanent.  The  tendency  of  the  bottom  is  to 
build  up  rather  than  wear  away.  It  is  the  common  knowledge  of 
electric  steel  operation  that  the  bulk  of  the  refractory  cost  is  due  to 
roof  wear  and  that  the  rcof  wears  most  around  each  electrode.  In 
other  words — the  roof  wear  is  substantially  proportional  to  the 
number  of  electrodes.  The  combination  of  these  facts  may  well  be 
taken  in  corroboration  of  the  cost  figures  from  difl'erent  furnaces 
sho^^•ing  a  total  refractory  cost  for  three-electrode  furnaces  of  sub- 
stantially three  times  the  total  refractory  cost  for  single-electrode 
furnaces.  With  a  weU-designed  furnace  melting  1 ,000  tons  of  steel 
a  month  this  refractory  cost  inay  be  kept  down  to  S4,0tKJ  per  elec- 
trode per  year. 

A  further  factor  in  the  cost  per  ton  of  refractories  is  the  fact  that 
it  is  the  maximum  temperature  at  the  end  of  the  heat  that  wears 
the  refractories  in  a  steel  furnace.  As  the  roof  walls  and  slag  are 
near  the  same  temperature  the  arc  radiates  to  each  about  the  same. 
Part  of  this  energy  is  absorbed  by  and  passes  through  the  roof  and 
vvaU.  In  a  well-designed  furnace  this  amoimts  to  less  than  10  per 
cent,  of  the  total  power  iitput  and  consequently  does  not  materially 
affect  the  wall  temperature  conditions.  Of  the  energy  radiated  by 
an  arc  about  onchalf  goes  directly  to  the  slag:  the  other  half  is 
I'eflected  by  the  roof  and  walls.  The  roof  and  walls  are,  therefore, 
at  a  temperature  between  the  temperatures  of  the  slag  and  the  arc. 

In  a  steel  furnace  the  temperature  of  an  arc  is  not  determined  ■  y 
boiling  point  of  the  carbon  electrode,  as  gases  from  the  metal  and 
slag  materials  arc  always  a\ailable  to  carry  the  arc.  In' a  steel 
furnace  the  arc  temperature  is  determined  by  the  temperature  the 
arc  has  to  back  uji  in  order  to  radiatp  the  amount  of  energy  developed 
in  the  arc.  '  The  energy  to  be  radiated  per  square  inch  of  arc  surface 
detennines  the  temperature  to  which  the  arc  must  rise  to  get  rid  of 
energy  at  the  injmt  rate,  it  the  arc  is  twice  as  long  and  remains 
the  same  diameter  it  will  have  twice  the  surface  and  radiate  twice 
the  energy  at  the  same  temperatur-e,  or  will  radiate  the  same  amount 
of  energy  at  a  lower  tem|)crature.  The  curi'cnt  in  B(ir/t  elect r-ode  of 
a  thri'e-clcctiode  fninacc  is  the  same  as  the  current  in  the  single 
electrode  of  a  one-electrode  furnace.  The  diameter  of  each  aiv  is 
therefore  the  same.  The  three-electrode  arc  voltage  is  (if).  The 
single-electrode  ar-c  voltage  ia  220.  In  each  case  about  3.")  \olts  ar(> 
absorbed  by  ,the  arc  tenninals.  This  leaves  30  volts  per'  arc  to 
determine  the  length  of  each  of  the  three  arcs  of  the  three-electrode 
furnace  and  1H.5  volts  for  the  single  aix-  of  a  one-clecti'ode  furnace. 
Therefore  the  total  length  of  the  single  arc  is  more  than  twice  the 
Hirm  of  the  lin^ilhs  of  the  thr'ee  arcs.  As  this  single  aiv  has  con 
Hef|ueiitly  to  ladialc  only  half  the  energy  per  square  inch,  it  will  be 
cooler  Uiaii  caeli  of  the  three  arcs,  as  it  docs  not  have  to  back  up 
so  far  to  indiate  its  energy.  As  the  are  is  cooler,  so  will  the  \  alls 
fi'om  which  its  beat  is  roilected  be  cooler  also.  While, this  cooler 
temperature  of  the  long,  high-voltage  arc  does  not  amount  to  a  grvat, 
many  degrees,  the  reduction  in  temperature  comes  near  the  melting 
|ioiiit  of  the  silica  brick  of  the  rdof  ami  makes  a  large  actual  increasr 
ill  the  number  of  heats  that  the  i<Mif  will  last. 

Till'.  ('(INT  (IF   Ki.KCTUii  irv. 

In  melting  sled  a  ceilaiii  deliiiife  amount  of  energy  is  contained 
ill  till'  meltiA  met  id  as  it  is  poureil  into  the  ladle.  This  energy  may 
be  meiisiirvd  and  iiiiiy  be  expresMcd  in  kilowatthoiirs.  A  .MCeoiid 
dclinito  iimoimt  ir<  eoiitidiied  in  the  hot  slag  that  accompanies  each 
Ion  of  metal,  and  a  (bird  amount  Iciims  thr-  furnace  in  the  ga,<es 
I  hilt  are  given  oil  dining  I  he  melting  of  eai  h  I  mi.     The  sum  ol  I  in    , 
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three  items  approximates  350  kw.-lir.  per  2.000  lb.  of  steel.  It  is 
the  object  of  an  electric  furnace  to  put  these  necessary  three  heat 
items  into  the  furnace  with  as  Uttle  loss  or  additional  cost  as  possible. 

In  addition  to  these  necessarj-  heat  items  there  are  others  that 
are  direct  losses.  One  is  the  radiation  through  the  furnace  shell 
the  seconfl  is  the  heat  loss  through  the  electrodes.  After  the  furnace 
is  heated  up  these  losses  go  on  all  the  time  whether  ithe  current  is 
on  or  interrupted.  In  a  furnace  designed  to  produce  1,<MM(  tons  of 
steel  a  month  these  los.ses  would  be  about  120  kw.  continuously. 
If  this  furnace  were  given  an  energy  input  of  240  kw.,  after  the  heat 
losses  were  provided  for  only  120  kw.  would  be  available  fcr  melting 
steel,  at  which  rate  it  would  take  alxjut  3  hours  per  ton  melted. 
During  this  time  S  kw.  x  120  kw.  or  360  kw.-hr.  of  heat  energy  would 
be  lost,  making  a  total  energy  consumption  of  350  kw.-hr.-f  360  kw.- 
hr.  or  710  kw.-hr.  per  ton  of  steel.  If,  on  the  other  hand,  this  same 
furna<e  be  given  an  energy  input  of  820  kw.,  the  net  energy  available 
for  melting  after  the  losses  were  supplied  would  be  "CO  kw.,  which 
Would  melt  the  same  ton  of  steel  in  a  half-hour.  During  this  half 
hour  the  heat  losses  would  only  be  (Vi  kw.-hr.,  so  that  the  tctal 
energy  to  melt  would  be  410  kw.-hr.  per  ton  of  steel.  It  is  thcrcfore 
apparent  that  the  higher  the  input  into  a  furnace  the  higher  the  heat 
efficiency.  With  a  tliree-eleetrode  furnace  the  limit  is  soon  reached, 
as  the  electrodes  betfunc  so  large  that  there  is  not  room  enough 
on  the  roof  to  space  the  ele<trode8  far  enough  apart  to  prevent 
current  leakage  through  the  roof.  The  electrical  insulating  qualities 
of  the  roof  bricks  can  be  increased  by  cooling  them  with  water 
jack<'t'--.  The  heat  loss  to  such  water  jackets,  however,  is  much 
greater  than  the  heat  saved  by  tlie  increased  energy  input  or  voltage 
rim>  made  possible  by  the  use  of  the  jacket*. 

It  is  n  common  but  mistaken  i<lea  that  increasing  the  rate  of  energy 
input  into  a  furnace  makes  the  furna<-e  necessarily  operate  at  a  higher 
teni|»Mafure  in.-ide.  .Xctually,  the  li  mjierature  in  a  furnace  is  deter- 
mine<l  by  the  melting  point  of  the  material  in  the  funiaee  and  is 
practically  uniiiHuenced  by  the  rate  of  energy  input,  as  long  as  there 
is  material  to  melt,  pnivided  thei-e  is  at  least  enojigh  energy  input  to 
take  cnre  of  (he  riiiliatioii  and  othei  heat  losses.  This  can  be  simply 
demonstrated  by  atteni)>ting  to  boil  water  containing  ice.  .As  long 
ns  there  is  unmelted  ice  in  the  water  the  temperature  will  not  rise 
above  the  melting  jioinl  of  the  ice.  The  energy  is  absorbed  in 
changing  the  slate  of  the  ice  insteail  of  in  raising  its  temperature. 
In  th('  -ame  way,  as  long  as  there  is  unmelted  steel  in  a  furnace  the 
furnace  temperature  raimot  get  above  the  melting  pr.int  of  steel,  no 
matter  at  what  rate  energy  is  put  into  the  furnace  through  the 
clectnxle. 

With  n  single-elect  rode  furnace  no  limit  has  yet  been  found  to 
the  rate  at  which  power  v»n  be  put  int.>  a  furnace  and  the  efficiency 
lorro-imndingly  rai.-.ed,  if  certain  siiii|i|e  met^tllurgical  pn'cautions 
ar<>  taken.  'I'o  make  merchanlabli'  steel  the  raw  scrap  not  only  has 
to  be  inelled,  but  it  has  to  be  fixed  of  the  oxygen  which  it  held  as 
lie  II  riiMt.  (jetting  tliiK  o\ygeii  out  it  a  eheiiiical  matter  that  re- 
i|iiires  time.  The  steel  cannot  bi-  poured  until  it  is  substantially 
(reed  of  oxygen-  "  killed."  as  ibe  -U-f\  melter  phrases  it  (or  then 
the  "ti^el  lii-s  cjuiet  and  doi-s  ni>t  bubble  and  throw,  oil  sparks.  If 
I'liergy  is  put  into  the  fiiniare  faster  tlinn  the  Hl«y|  can  be  killed, 
after  the  Ble<-I  in  nu'lted.  the  e\<isH  mily  0[,crat<-s  to  raise  the  lein 
jieratuie  and  melt  down  the  funiinc  walls,  ntH-n  flestnning  the  fur- 
n  HI'  Hlriictiin'. 

lo  periiiil  a  lilgb  rate  of  .  i..  oiiielliinu  must  be  done  to 

.  d  up  Ibr  rate  at  whieli  o\  liininnled  (loni  tHe  metal. 

I  •    best  «iiy  to  do  thia  is  to  ;  ipplv  o(  air  (roiii  n'liehing 

the  iiiKidr  '.(  the  (iiiiinrf.     An  Ion-   i    ■  '.■■  air  leaks  in  around  fiiniaee 

doors,  urltinu   1 1 xyRpit  nut   i.l   il.     ••ti-el  is  a  slow   process  anil 

i-fleellvely  pn-M  ni     <i  high  and  i  :i i   [Hiwrr  input.      In  addition, 

each  diMM    n  |.ri  ~.  .ii..  »  dircii   iii.u-.    I.iw.      The  air  goivs  in  at   the 

Uiftotn     if  i»H      '      -  y..r|»  |„,,t.,l.   Im,,„>  up  ,„„ (   Hie  elfcliodes; 

o\'  '  I  ibMi  ><imi«oul,  rarryiiii!  the  heat  it 

b"  .  ii.tnt    ban  uliown   (hat    the  henl    los« 

«l"|  ■""    I   xcar  for  ouch  door  of  the  usual 

■lidiiiK  'M"'  ""'  ''"■  ""•"•  ii'M'"'''""'  cOnimrn'ial  loss  is  that  the 
prtoeine  of  llie  ox\«iii  ol  this  air  in  the  (umiioc  gn-atly  slows  do«  n 
the  i.|Hed  at  which  the  iiwgrii  eiin  be  Inkpil  OUl  of  the  iilwl.  Two 
oriliti/iry  iliMirs  on  ui  eliM'trie  «tr«-l  fiiriiAOti  may  easily  double  tin- 
lime  rv<|inr.d  t.i  'mii  li  "  i  luit  In  nlhrr  Words  the  (iiin>«<' 
only  pn'l'  Vf.  the  iwnir  lalHiiir,  eir.- 

fn>(le»,  |.  •  ■..  Ih>  larrit-i!  by  Ibis  half 

Innnage  1 1  '..11. 

As  iMMiii  an  It ■iiiiiilion  wim  n-iili  ■•!  ellortii  wen-  iiuidr  locciuie 

U'ller  lilting  door '.  but  il  is  diHIeiill  i.>  iiinko  nuili  iloorK  (iirhl  Tli» 
lllith  lieat  In  I  lie  (iirnare  anil  in  •'  '     ■ 

nielnllie  )oml..      I'l.i»lii'  O'fr.i' 
dr>'  and  wmui  ilrop  out  of  n  \<  i  ,  ■ 

bility  lo  Kfl  (uriiner  flini  l<i  ki-  i \o\\  n  n>'>uu^  •  !!■  Il  ; 

The  didli  ulty  Wnn  enlin»l>   and  ^iiiiply  o\rr>-<ime  hv  oliniii>  'i"     '' ■ 


doors  altogether.     To  get  the  charge  into  a  doorl.  ■     ' 
furnace  roof  was  arranged  to  till  up.     A  simple,  per' 
sealing  joint  was  made  by  putting  a  narrow  ring  of  - 

of  the  furnace  wall.     When  the  roof  closed  on  thi< •  v      ,'.  Jr 

patching  was  necessary.  This  method  of  charging  the  fum.u-e  has 
the  additional  advant^ige  that  any  pi«e  of  scrap  the  fumat^  will 
hold  can  be  put  m  through  the  open  roof.  whUe  with  doors  the  scrap 
has  to  be  cut  up  enough  to  go  through  the  door.  A  number  of 
furnaces  without  doors  and  with  lifting  roofs  have  been  numine  for 
two  years,  and  it  has  been  found  that  the  heat  loss  in  opening  up 
the  roof  IS  much  le-ss  than  the  heat  loss  throuah  a  sincle  door  \s 
the  absence  of  doors  thoroughly  protects  the  ste«-l  from  oxidation 
from  air,  heats  of  steel  can  be  de-oxidised  as  thev  an-  melted  ;  thst 
is,  As  soon  as  the  steel  is  melted  it  can  be  poure<l.  Wi^h  tlK-«- 
doorless  furnaces  no  limit  has  yet  been  found  to  the  rate  at  whi.  !- 
they  may  be  run.  Steel  heats  from  cold  rocUl  in  one  hour  h.ix. 
proved  entirely  practical. 

The  Cost  of  I^bovr. 
With  an  open-roof  furnace  the  eharging  can  be  readily  done  witi. 
a  bottom-dump  bucket  on  a  crane.     Consequentlv.  anv  sied  doories- 
furnace  can  be  ojierated  by  one  melter  wit  h  one  helpi-r.     On  fumaiiv 
outputting  less  than  .500  tons  a  month  no  helper  is  needled.     ^     ' 
ideal  labour  situation  is  the  attribute  of  a  single-clectrod. 
By  having  a  single  electrode  a"  high  voltage  Ls  jxjssible.     T!. 
a  small  current  and  a  small,  lightweivht  electrode.     Such  ..  -i^ill 
electrode  can  be  operated  readily  by  a  simple  liiu»dwhi-el.     There 
being  only  one  to  adjust  little  of  the  melter's  lime  is  n'<)uirx'd.     High 
voltage  also  saves  electrode  labour  in  another  way.     The  3(i-volt^ 
available   for  arc   length   in   a  6,)-volt   thiw-electrode  ait>  givo   a 
length  of  about  ,}  in.     The  usual  slag  bubble  ris«-s  about  this  dt. 
tance,  so  each  time  a  bublile  conies  up  under  an  el«tro<le  the  (lower 
load  is  short-circuited  at  the  arc.     With  a  sin;;le  cli-cfniic  m-  .iK.ul 
18")  volts   are  available  for  arc   length,  whi.  !  it 

.">  in.  long.     The  rising  of  a  bubble  ;  in.  undn 
consci(uently  reduces  the  an-  resistance  less  tl 
this  reason  the  boiling  of  the  bath  is  something  tl. 
any  of  the  inciters  time  in  a  single-electiwle  funi.i 

all  the  time  of  one  man  in  a  (hnvelectrodc  fv 

this  item  three-electrode  furnaces  are  fre<)ueii' 

automatic   regulators  and   motors.     In   actr. 

malic   n-gulators   have   proven   to   !«■   a   tim 

auxiUary  for  use  under  the  dilliriilt  coiidilioi  i 

have  yet    lo  demonstrate   their  \^ilue  as   l.i' 

labour  item  connecteil  with  elivtrode.s  Ls  Id 

electmde  furnace  burns  up  thn-e  linu-s  as  in.n 

as   the  single-electrode  furnace.     .\   fii" 

four  times  lus  much  eUiimde  as  a  d.>. 
single-electrode  furnace  only  user.  I   IL' 
per  Ion   of   |iniiluct   as  a  llint   ' 
handling  and  nplaiing  of  this  ^i 
a  substantial  labour  item.      I'lin 
single-electrode  hole  lhroiii:h  i' 
trades  that  the  labour  item  ..' 
gn-atly  n'duced  with  the  one  cli    ■ 
some  Sl.lHKl  per  year  will  be  s.o 
of  I.IMH)  tons  of  steel  a  ni.inib  >•> 

Thk  ('ll.vitiiiM   Koit   .Mai- 
As   the   three  elis  iniib 
coiiiplieat<Ml  as  m  mucIc  •  ' 
ivgualtiirs  are  ii-c.l.  ii    i 
pnM'ialion  iS  n-      !■    i"  ' 
with  a  siiiL'l' 
be  nwidilv 
lhr.-..,l,-,i, 
\e-.lii 

Mllivl 

film' 
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SOME    DETAILS    OF    CONSTRUCTION    OF    LARGE   TRANSFORMERS  BY  THE  BRITISH 

WESTINGHOUSE    CO. 


It  is    perhaps    natural  that  the  turbo-alteruator   should  occupy  2,500-K.v.A.    S-rHASE   Oil-immersed   Self-Cooled   Transformer. 
the  premier  position  in  descriptions  of  electrical  plant  and  that  the 

transformer  should  be  much  less  prominent   for  the  former  possesses  Six  2  500-k.v.a.    3-phase,  2.5-cycle  transformers  are  being  manu- 

all   the   inherent    difficulties   of  rotating   machinery,    whereas   the  factured  for  the   Melbourne  Suburban   Railways.     Each  of  these 


Kro.    1. — Thkee-phasf.s    of    a     2,500-k.v.a.     Three-phase,    On-       Fic. 

IMMEKSED      SeLF-COOI.ED      Tra  JJSFORMEK,      LrFTED       OUT       OF      TaSK. 

2fJ,000/l,012  VOLTS,  25  cycles. 


-2..")()0-k.v.a.  Transformer  in  Tank  with  Radiating  Tubes. 
20,000/1,012  VOLTS,  25  cycles. 


difficulties  in  so-caUed  static  plant  arc  much  more  purely  electrical. 
Nevertheless  tlie  large  transformer  presents  many  jjoints  of  mterest 
and  some  special  problems  of  its  own  more  particularly  at  the  present 
time,  when  the  size  of  the  unit  is  being  rapidly  increased. 


3  phase  transformers  consists  of  three  separate  83:{J-k.v.a.  single- 
phase  shell  type  transformers  placed  in  one  tank.  The  normal 
voltage  ratio  is  20  000/1,012  volts,  the  three  transformers  being 
connected  ill  delta  on  the  high  tension  side  and  douljle  star  on  the 


■  KIIM.    AllKANdKMKST   (iK   B.'iOO  K.V.  \.  TltANMKOHMEll    I'ol<    MlSMlOURNE  Kl' 111' 1I1HN    K\II,\V\\. 


^DurinK  »  rncmit  vi»it  lo  lliu  TnilTfirrI  I'lirk  wt)rkh  of  the  UritiHh  low-toMHioii  Hide  fur  feeding    ft.  (i-phn.sp  2,250- kw.  rotary  converter. 

Wiwtingli'iiiw  f>i.  wo  hiid  an  opporlunily    of  intpueting  n  uuiubcr  TappinifH  iin^  pmviih'tl  so  that  the  full  Kccoudnry  pressuro  is  main- 

of  largo  IraiwformiTii   dctaiU  of  which  we  arc  now  able  tiuougli  (he  liiinnd  if  the  primary  voltage  in  2i,  .5,  ~),  or  10  per  ii-iil.  bclnw  iIk' 

courte<»y  of  <lii>  ('onipnny  to  pinco  before  our  rciidon).  noriiiai. 
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Both  the  primary  and  second  ry  windings  consist  of  several 
divisions,  each  of  which  is  a  flat  coil,  wound  radially  on  a  rectangular 
mould  with  rounded  corners,  in  a  number  of  layers  but  with  only 
one  turn  per  laver.  The  coiLs  are  arranged  to  form  groups  of  the 
primarj'  and  secondary  windings,  the  grouiw  being  suitably  sand- 
wiched'. Between  all"  coils  and  groups,  impregnated  insulation 
is  so  place<l  as  to  allow  numerous  ducts  for  the  circulation  of  the 
oil,  while  givinc  rigid  support  to  every  turn  in  the  winding  so  that 


iJl. 


The  three  units  are  mounted  in  a  rectangular  boiler  plate  tank 
having  three  rows  of  external  oil  cooling  tabes  throueh  which  the 
oil  circulates.  The  transformers  are  secured  in  the  tank  by  cjiannel 
iron  work  of  generous  proportions  so  arranged  that  any  one  of  the 
transformers  may  be  removed  without  interfering  with  the  other 
two  (fee  Fig.  1). 

The  connections  run  vertically  from  the  coils  to  the  termina' 
gear  of  the  transfonner  and  are  securely  braced  to  withst.md  the 
forces  on  short  circuit.  The  high  tension  tappintr^  m'  .  irrie<l  on 
the  high-tension  terminal  porcelain^  so  that  the  hi.'li  i-n^i'U  ni.iiii- 


Km.  4. — .\ssKMBi.Ki>    Coils,  and     Iim 
THRKE-I'IIAMK,      ()II.-IMMKasF.l>,     Koiu  Kl>- 

6,850,2,W)0  voi.Ts,    2.5  fvcLBs. 


;     ClBCCIT    FOR    9,ihj0-k.v.a. 
<int.SD   Auto  Transfoumkk. 


Frs.  0. — One-phasf.  of  Coils  For  9.000-k.V.  v.  T.irEk-pu  ask.  On.- 

IMMKICiED,    FoRCED-ro  >1  K1"     \r  r,,    Tin  vsv  ii'vii!-        ll,  Vu".(l  ■.' ■"!""   x  •"  t>. 
2.')  CytLES. 


no  individual  turn  is  liable  to  ipove.  .\h  n  result  of  llic  high  degree 
of  Hub-divisioii  of  the  windings  the  te  |)erntiire  rise  at  all  ]).irts  is 
practically  uniform.  .\  number  of  tiiriis  at  each  end  of  flic  high- 
tension  winding  of  each  transformer  aic  insulated  to  witlist;iiid  the 
full  line  prriwiirc  between  adjacent  turns.  The  luindwiched  higli- 
aud  low  tension  gniu]is  in  each  ph.isc  are  solidly  enclosed  in  insula- 
tion >in  the  four  sides  leaving  the  ends  oiM»n  for  the  circulation  of 
oil  tliniugh  the  wiiiilini!  and  ducts 


can  be  conne<'ted  up  to  the  lajipints   rt\|uinxij\vitliout   iiilvrfciui>: 
in  any  way  with  the  tran.sformers  or  the  tank  ('(t  Kig.  2|. 

'•'.(mk»-k.v.a.     :!-l'hase     oil-immeii.ski)     furcbd-cuoled     alto 

Transformek. 

A   third   transformer  for  the   UC.C   tituns  («  duplicnie  of  two 
transformers  at    present   working  at   (!rci»mvich)   i>    ni>«    "n-jirim: 


I  I'.  1  Him  K   \    >       I'|IHKK.|-|IA«K.    ' 

■     'I'lltN'al-iitlMi:!!     Wini      KXTIK!«Ai 

t  n  Mr.     II. W.0  8.800  voi.ri.   2.'.  . 
.\fter  I  he  III  iitiictic  riiriiit  in  built   i 

lllc  hnivy  end  <  >>  .lll\\(N  lin<  pill  Mil 
llllp|Hl|t«     ulii,  li     ,11.       ;ldjl|Ktllblr     I.I     .1. 

The  llinid.'  .'I  III.'  » Hidings  at  the  . 
Hliich  an.  |.i.  ..I  itiniiknl  the  end"  Iv 
nid«.  Th.  1. 1.'  nnil  end  i|iiiii|i-  u 
mriiiiK  till-  ■  .i;lil  of  the  .-oil  i«  siipiH 
onulinKD  mi'l  imi  rnmi  the  eiin.  sioiu).' 


I'lml  Ihit  miilii  of  each  pliiMe 
Thmr   enrrv    tin-    Hide  roil 

iiip   the   mil    liriuU   mviirely. 

I'l.    M    ailpiMirtol    by    elniii|w 

II. '.th-.  ..(  nil)liiitiible'M|n<|.  Ii.'i 
•howii  in   Vi#.  :i.     |l\    tl.i. 

ilcil  rniiii  the  Imtdii.i   I:  »,>>• 


VV-. 


iiy    l3.Six>-K.\.t.     I 
Koni'Kii  1  Hii  Ki>  1 11  \ 

eoniplelion  in 

«l.l,     l.,-,MI, 
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coil-supports  are  provided  for  the  throe  phases,  consisting  of  heavy  As  maj-  bo  seen  from  Fig.  5.  the  complete  transformer  is  contained 

wooden  blocks  backed  by  steel  plates  which  are  j:)ressed  against  the      in  a  plain  rectangular  boiler  plate  tank  with  channel  iron  stiffening, 
outer  insulation  of  the  roils  by  a  nu    ber  of  set  screws,  clamping      the  leads  passing  through  the  tank  cover  and  beins:  securely  braced. 


OIL  VALVE  ^ 


■  (View  looking  in  direction  of  .\rniw.) 

Fig.  7. — General  Akkanckmknt  ok  9,000  k.v.a.  Auto  Tkansfobmer  for  L.C.C.  Tramways. 

the  coil-heads  securely  and  preventing  any  possible  movement  of  The  (ransformer  is  nil  iinmerscd  and  the  healed  oil  is  ]iumped 
the  windings.  The  coils  are  also  provided  with  .special  vertical  coil  tlirongh  an  external  oil  cooler,  where  it  is  cooled  by  water  circulation 
«uj)I)ort.s.  and  retiirns  cold  into  the  transformer. 


)••  O.     » TlllllB     3,1IOO.K.V.A.   TllRBB-PIUSK,    ()II,.|>IMKriMI'.I>,     FolKKP-lliolJlv      TllANHFOIl.Mi;R.S,      IlllAHV      iou    MolMISd     IN 

Tiir.iii     liMis       211,000  a.riOO  vol.l'K,  2  >  <  yci.KS. 


.\     ucM'Tal     iirranv'eiiiiiil      cl     I  he     l  rHnBl.Min.-i      i^     ^li..«n      jii  The  ti'Mipenilure  rise  ill  Iheoil  at  full  loud  is  l."i('.  Mild  the  full  load 

FiK.  1.  where  the  coil  mi|.()ortH  are  eh-iirly  HhoWn.     Thin  fiiiine  is       olTieipney  IWI  I   per  cent.     The  Wei^lit  of  (be  Iniiislornier  complele 
Oiiimbl"  rif  /n  \\\\L  I  l.',>*l"  k  v.ii.  Ill  r>(l  cyelcH.  willi  oil  iit  L'.'i  toliH. 
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3,f»0f»-K.v.A.  Oil  IMMERSED  Forced  cooled  Transformer. 
Fig.  8  8how.s  three  of  the  four  .3,900  k.v.a.  .iphase  2.5  cycle  .shell 
type   transformers   supplied   to   the  Central   .\rgentine   Railways. 
These  transformers  are  designed  for  2(1,000  volta  8tar/2,500  star, 


Klc.       I".    --    1:).2II11K    V    \.  I  IlKKI.    IIH     i;       '.illl.       I    If.-  IMMKBSEI', 

KimcED-cooi.ED   Tr.\s;<fi>u.mkk    with    Exteks.»l    Oil   Cooler   and 

AIim.U-DRIVKS    I  111.   I'l  Ml'        :t.:|IMI   L'O.IMMI  viiLTS,  2. ">  CYCLES. 


Km.      II         l,(NIO.i.    V.  \.    '.'IIIIKKI-IIANK,    nil.  IMMKll^tKIl,    WaTKH-hmiI.KIi 
TH«<(l<r<l|IMUI.      4»»..'l«MI  .LIKKI    vlil.TK.    2fl  CYCl.tt. 

mill  iiri-  i'ii|»ilili'  of  KivillK  4,801)  k.\.ii.  <  .iiilinuoiiHJy  iit  ii  ti'iii|H'r.'ituri' 
rixi' iif  l."i  ('.  Thr  umprnl  armnuciiKiit  niiil  ruiiHlnK  tion  of  Ihr-*!' 
IrniiHrmuirn*  in  Hiiiiiliir  to  ihilt  (li'-nrilxii  for  the  tl.lNHI  k.x.ii.  niiln 
iMii-f.inn.r 


transformers  are  arranged  to  su-p  up  from  3.3<iO  vol:- 

volts  star  at  25  cycles.     The  transformers  are  of  tli. 

forced-cooled    tj-pe.      The   complete   3-phase    group 

Fig.  10.   The  external  cooler  is  capable  of  dealing  with  2<  1 1  k.i .  ios»  per 

group,  an  1  tiie  guaranteed  temperature  rise  on   full   load   is  4o=C. 

measured   by  resistance.     The   full   load   efficiency    is   9S-45    per 

cent. 

The  construction  is  of  the  standard  shell  type  as  detailed  above 
in  describing  the  transformers  for  Melboumel 

HiGH-VOLTAGE    PoWER   TrASSFOEMERS. 

Figs.^11   and  12  illustrate  two  hi^h-voltage  transformors.  whil^t 
Fig.  13_^shows_,the  details  of  a  transformer  terminal  for  .Vl.dOO  volt.-^ 


I'l.i.     12.— a.OOO.K.V.A.    TllKKKrllAMIt,    ()lL.|MMr.KMKI>.    \V  »T«  IXKlLW 
TllAN.SFORMKIt.      ."iD.tMHt  :l.(H»(l   VOLTN.    .VI  ivil.lts. 


Thin  tcrmiiiiil  is  built  on  llir  '■  ■ 
sUh'I  rod  which  rarritvs  the  rurn  i 

the  iiLMiilatinu  material  xk  wmmi  ...  

Willi  iMincfiitric  layor*  of  tin  foil.      11" 
the  lcii«tli  (lc<rc'ii.-'e-.  8rii.lii:'ll\    (r..m  C 
llic  lermiiial.  w'liiili  i.-.  lli 
cikIh.  and  !■«  Ihi.kr-I  al  H 
foniii-r  ciivrr.      Tin-  li m. 


.    w 


V 


I    J-.  J '  i« 


I'ltjkMiimRMi:!!  TWMiKAl,  nm  .'••■ 


IM.l'IKI  h.\     I      III!    IMMKtIiKII    Foil  I'lUNItKllMIll 

III    Flu    'I   •'  '•IkiM'ii  one   phnar  ••(   iIm'  <>i\    I^I.1M(>-Ii.v.n.  :t.)<liif<> 
niiim  riT.nilv  »ii|iphr<l  (nr  llir  \'i<  lMri>iii  SInIo  Itnilwnyn.      Tliew 


lUI'l  thn  |t> 
iiniilty  (>n>-«M'^l 
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APPARATUS   FOR   MEASURING  VERY  STRONG  OR  VERY  WEAK  ALTERNATING 
CURRENTS,   WITH  ADJUSTABLE  FIELD  MAGNET. 


BY    SIGNOE    PESTAMNI. 


The  arrangement  here  described  compi-ises  a  special  galvano- 
meter and  a  static  phase  transformer  fed  from  an  alternating 
auxiliarj-  source.  The  galvanometer  comprises  two  coils,  one 
fixed  and  the  other  movable. 

If  the  current  to  be  measured  is  weak,  it  is  passed  through 
the  moving  coil,  and  the  phase  transformer  feeds  the  fixed  coil, 
as  indicated  in  Figs.  1  and  .3.  If  the  current  to  be  measured  is 
large,  it  is  sent  through  the  fixed  coil  and  the  moving  coil  is 
fed  by  the  phase  transformer-{Figs.  2  and  4).  The  theory  of 
the  apparatus  is  the  same  in  both  the.se  cases,  and  I  shall 
therefore  e.xamine  only  the  case  for  weak  currents. 

The  moving  coil  of  the  galvanometer  can  be  suspended  by  a 
torsion  wire,  or  suspended  freely,  having  no  torsion  couple. 

1.  The  Moving  Coil  is  Suspended  by  a  Torsion  Wire. 

The  fixed  coil  produces  a  field  H  in  which  the  moving  coil  is 
placed.  I  take  it  for  granted  that  for  the  moment  this  sinu- 
soidal field  H  is  in  time  relation  and  uniform  in  the  space  near 
the  moving  coil.  I  take  the  phase  of  this  field  as  the  origin  of 
the  phases. .  The.  torsion  couple  is  zero  for  the  position  where 
the  moving  coil  does  not  encircle  any  flux. 


lit:.  1. 

I  assume  that  tlie  circuit,  into  wliicli  the  moving  coil  is 
in.scrted,  is  the  only  one  ;  the  alternating  flu.\  interlinked  with 
the  moving  coil,  whose  total  surface  is  S,  produces  an  E.M.F. 
A"  in  the  circuit,  M-liidi  is  given  by 


h  =—S—r  sill'/ 
lit 


(1) 


when-  a  is  the  angle  between  the  noiiiial  to  the  coil  and  a 
(.Jan.-  p(r|>endicular  to  tho  field  //.  This  E.M.F.,  if  it  exi.sted 
alf)nc  in  the  circuit  of  the  moving  coil,  would  produce  a  current 

7'^      -^'''"-»-       eosM-O). 

wh<  !'■  I(,  L  and  oi  are  ri'.s|>ectively  tlie  resistaiici'S  of  the  loiii- 
\t\vU-  ciri  iiit  of  the  moving  coil,  theVoelUcient  of  .sflf-induclion 
and  till'  [MilMation  of  the  current.  Finally  i)  is  sucli  ihul 
lunO     L<;  It. 

i.cl  E  Im  tlie  sinusoidal  K.M.F.  which  exists  in  the  ciiciiit 
of  the  niovin;,'  oil,  jndepi-ndentiy  of  all  KM.F.  induced  in  tlic^ 
ni(.vinK'"il.  "I'd  /  the  current  wliicli  thisK.M.  K.  would  produce 
if  it  existed  iil'-n.-.  Fin, illy  let  9  he  the  diir.ii-nce  of  pliiisi! 
bet  wi'cn  lieid // anil  this  cm  lent /. 

For  the  position  of  e<|iiilihriuni  of  the  moving  (oil  in  the 
))OMitioii  a,  the  sum  of  llie  couples  which  uttruct  it  is  z.  10. 

Now  we  have  ;  — 

Average  electTOmngnetic  couple  caused  l>y  ciiiieiit  /  1 
—  Sll,n,l,ii,coti  If. 


Average  electromagnetic  couple  caused  bv  current  /'  is 
=  sm  a  sin  a. 

Torsion  couple^ — Ka,  where  X  is  a  constant  of  the  appara- 
tus.    Th3refore.  for  equilibrium,  we  have  : 

,  'eff.  COS  tp  — 


-N^e 


sin  a  sin  0-A'a=O  .     (2). 


Let  us  suppose  a  to  be  very  small  so  that  we  may  substitute- 


the  angle  for  its  sine,  then  we  may  write  the  equation  (2)  in  the 
following  form : 

a  (  K^ — ,        °  •    -  sin  6  ]=Sffefr  -^eff  cos  o  .     .     .     (3) 

a  becomes  a  maximum  in  absolute  value  for  <f=Q:T  (Q  is  a 
whole  numlier),  and  becomes  zero  for  cos  (p=(^-|-,\).-r. 


©AiixiHary 


Phase 
Transformer. 


A     \  Auxiliary 
.      ^  /    Source 


Special 
Galvanometer 


Circuit  for  Large  Current 
to  be  measured- 
Fig.  4 •Auuanqkmknt  roe    .Mi. 

SUKISO  VKUV  Ij.VHOK  t'lUUKNT.S. 


let   us 


N//,n   /..ir. 


Fio.   3. — .VmuNaEMKNT  fob 
MKAsrriiSQ  Kr.iiiii.K  ('ukkents. 

Hy  adju.stiiij,'  the  pliase  tr.insfori 
shall  then  liav 

,/,       f^?^-    sinO 

Therefore,  if  duc  turns  the  phase  transformer  slowly, 
deviatioiii0>f  t  lie  spot  will  Jiass  though  a  maximum,  anil  t 
iiiaxiiiiiiiii  deviation  fs  in  jiroportion  to  tlie  current  to 
iiieasiii'ud,  l,.u,- 

Ki|iiatioii  (I)  may  bo  giv<'n  in  a  more  convenient  form. 
I.rllnws;     (Jive  u  slight  iloviiition  to  thf  head  to  which 


(I) 
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-suspension  wire  is  fixed,  that  is  to  say  a',  this  deviation  being 
observed  with  the  circuit  of  the  movinj!;  coil  cut-out.  Then 
close  this  circuit,  but  without  creating  the  E.M.F.  E,  which 
will  give  a  new  position  of  equilibrium  and  a  new  deviation  a"  ; 
we  can  then  write,  always  substituting  tho  angle  a  for  its  sine, 
„  .S'^gy  sin  Ow_ 


{a-a')K-a 


=0, 


fro.n  which 


ShoH'^tff,  sin  B        a'— a 

"- m 


and,  by  substituting  in  (4),  we  obtain 


current  og,  which  it  gives  with  od,  be  in  the  direction  ob,  at 
90=  to  the  field. 

Let  us  then  construct  on  o/as  side,  a  triangle  o/e,  similar  to 
ocd  ;  oe  will  be  £"eff.,  and  if  we  describe  a  circle  with  a  radius  oa 
equal  to  .S'//eff..  the  angle  included  between  oa  and  oh  will  be 
the  angular  deviation  of  the  coil  for  the  position  of  equilibrium. 
The  angle  a  is  to  be  taken  clockwise. 

For  each  value  of  the  angle  o  there  corresponds  one  value 
and  one  only  of  the  angle  a ;  the  absolute  value  of  the  angle 
becomes  a  maximum  when  9=Q.t,  where  Q  is  a  whole  number, 
and  the  deviation  will  be  zero  for  9=(^-i-i).T.     {See  Note  2.) 

In  the  case  of  (p=0  the  diagram  becomes  that  of  Fij;.  7, 
and  we  may  write : 


aK(l+ 


.S7/e«    /., 


a'—a\ 
a"    ' 


(5) 


■f.i/e  sense  or  c^ 


-*H 


Plj' 


-H 


Elevation 


Km 


This  formula  brings  into  evidence  the  factor  KjSH^,,  which 
is  none  other  than  the  constant  of  the  afparaliis  qradnaled 
continuously  like  an 
aitnnrli'r  (see  Note  1 ). 
Let  n.s  note  that  the 
torsion  should  be 
zero  exactly  for  the 
position  of  the  mov- 
ing coil  for  |,which 
tlii^  encircled  flux 
Would  be  zero.  This 
is  obtained  by  uil- 
jiisting  the  head  to 
which  the  suM))en.sion 
wire  is  fixed  until 
tlie  deviation  which  , 

was  observed  on  re-e»tabli.sliin^  tlir  circuit  of  tlie  moving  coil, 
after  having. cut  it,  is  zero.  (Field  //  can  also  bo  cancelled 
and  re-established). 

2.  Moving  Con.  Sisi-knukd  Khkki.y  without  Tok.-^ion 

Col'l-I.K. 

In  this  case  it  is  the  stiitic  K.M.K.  created  by  the  alternating 
llu.\  riicircled  by  the  moving  ci>il  which  will  jiroduci-  the 
iH|nililirium,  as  ulrmdy  shnwn  li\-  .Mr.  .\braiiuni. 

The  moving  coil  will  be  in  equililirium  in  one  po.'(iti<iti  if  thi.-- 
induced  E. M.F.  is  such  that: 

1.  The  resulting  curp-nt  in  the  nrnvinf;  coil  i.s  zero. 

2.  Or  the  ri-.tidting  current  in  tlm  moving  coil  is  di.sjilaccd  by 
'.Id    in  time  relution  with  the  field  //. 

.'t.  Or.  Ilniilly,  such  tliut  the  jio.sition  of  the  moving  coil 
reduce.K  tin-  ajipliei)  couple  on  thi.s  coil  to  a  single  lorcK  in  the 
plane  ol  tliin  enil  iin<i  ol  iIh  axis. 

I  n  orib'T  to  previ'nt  the  circuit  of  i  In-  moving  coil  encircling  a 
llu\  created  by  the  iippumtUN,  l)iit  not  that  one  emliiaceil  by 
I  lie  moving  coll.  the  c  urrent  sliuuM  not  lie  conducted  by  the 
MUHpeiiNiiin  wiiei,  111  M  unual,  IhiI  vHher  by  two  line,  flexible 
wiri's,  twifiti'd  tn(.iilicr,  HUipemli'd  (n-eiy  and  free  from  any 
Hiippleineiit^iry  cnuple,  or  eNe  iin  arinngomeiit  could  be  maiie 
Willi  twii  line,  riKid.  pitnillel  wm-s,  ejimc  to  each  other,  sup- 
ported, fur  I'XiUllple,  bv  a  light  sheet  lit  mica  Mild  iinmeised  in 
two  Nniitll  ciipN  ii(  iiierciiry. 

Let  ll.H  ni|i.Hl.ruct  the  diuK'aui  >><  '■'■le  rolution  to  the  |iii.Mitioii 
III  equillbniini  (.«■<'  Fig.  II).  Let  tlie  pliiMO  of  the  lirlil  he  the 
origin  o(  the  p|iii><ivx.  Letficlxithe  K  .M.F.  ^nu,.  |.ii  I.e  meiwuinid. 
ml  will  be  the  riirrenl  /in>i.  wlilcli  tins  RM.F.  Would  create  i( 
it.  were  ikloiie  'I'liemt  tWo  Veclom  iile  nilt  of  pIlUNe  liv  ail  angle 
0.  Hlieh  tliat  tun  '/  hnjH,  where  /,  mid  A  nni  the  cdellicleiil  of 
.Melf  mduetlDii  mill  the  n<iii.<iliiiic«  nf  the  circuit  of  wliicli  the 
tiiiiving  cull  iH  II  part. 

Ill  tlie  iliagrani,  com  ^  hit.*  been  ti^ken  piwilive,  then  a 
will  be  alt"  defined  anil  K',^  SIh.ot  n\\\  n  will  be  incluib-d 
ini>/i;  the  .  iiiii'iit  /'^.  due  e.xi  lii-i\i  l\  In  tlii.<  R.M.F.  A",  v  ill 
be  t.ikki-ll  ixi  "/.  dl.^plaeeil  from  »/i  li\  the  ittiule  U.  The  seLiliiellt 
of,  repri'Heiilllig  I'tn,  shoiihl   !•■    >  .1  ■  •■   -.   'iii>    »!..•   ,.    ..in,.. 


*      AfT      


e;, 


cos  0 


-MS  0 


E\„  =Stt»ffeff.  sin  a 
Lit.  =/'»iT.  sin  0 


from  which  may  be  deduced — 

Eett.  —SHcg.  oj  sin  9  sin  a, 
and  /„„  =SH.„ 


Lv) 


in  a. 


R--rL-u 

and  if  a  is  small  enough  for  the  auiile  to  be  substituted  for  it* 
sine,  we  have — 


htt.=SH„„,fo 


\  R-^L-, 
Lot 


R'+L-vr  I 

wheveftire  Ecti.  and  I^tt.  are.  here  still  proportional  to  the  angle 
of  deviation  a.  -' 

We  find  here  again  the  same  properties  as  for  the  coil  sus- 
pended to  a  torsion  wire.  viz.  : — 

If  the  ])liase  transformer  is  turned  slowly,  the  deflection  of 
the.  coil  reaches  a  maximum  value  for  a  certain  position  in 
which  the  (u.niit  /.  which  the  exterior  E.M.F.  would  produce 


If  It  eMMed  alone.  i»  in  phiwM-  with,  or  in  opp.wtti.-.i  • 
field  //.  and  thi.t  deflection  in  in  pmportion  U»  tt  • 
to  the  K.  M.  F.  h,  n..  depeii.liiig  on  coiikIuhIo  o  tl>e  1 

of  lhi<  cinuit.i. 

In  onler  to  deUTinine  the  contUnU  ol  ftpp*mtu«,  ono  c*n 
proc I  as  fo||.iW!<  :- 

.\.    The  flux  SUra.  I  i' 

will  liedelermineil  nil,  . 
will  bo  etifty  ti>  I  "11' 1. 
voltage  at   the  ichmmi  . 
can  be  made  ^iilli.  i 
<>lhc-r  hrtlicl,  H  nil 

..r.    „ll  /.'      .    ..1,      1. 
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eliminated  by  making  a  new  measurement  witii  a  known 
auxiliary  self-induction,  introduced  into  the  circuit,  or  with 
one  and  then  two  unknown  but  identical  self-inductions. 
(See  Note  3.) 

Thus,  the  apparatus  can  be  calibrated  in  the  same  way  as  a 
voltmeter  or  an  ammeter. 

B.  In  the  case  of  the  voltmeter,  in  any  case,  one  could  grad- 
uate more  rapidly  by  introducing  into  the  circuit  of  the  moving 
coil  a  known  E.M.F.  by  means  of  a  mutual  induction  known  or 
easily  calculable.     In  this  way  the  constant 

ScoHeS  — 7=== 

can  be  determined  bv  a  single  supplementary  measurement. 
(See  Note  4.) 

The  zero  of  the  scale  can  be  determined  by  taking  the  point 
where  the  spot  of  lightcomes  to  restwhen  the  exterior  E.M.F. 
is  cut  out,  without,  however,  breaking  the  circuit  of  the  moving 
coil.     (See  Note  5. ) 

Use  of  the  Apparatus  as  a  Phase  Meter. 

Let  us  abandon  now  the  distinction  between  the  moving  coil 
suspended  by  a  torsion  wii*  and  that  which  is  not  so  suspended. 

The  preceding  formulsp  show  an  absolute  maximum  deflec- 
tion when  the  angle  <p  between  the  current  to  be  measured  / 
and  field  H  is  Qn  (where  Q  is  a  whole  number)  and  a  deflection 
of  zero  for  !p=((?=J).^.  The  relative  position  of  the  two 
windings  of  the  phase  transformers  feeding  the  fixed  circuit  of 
the  apparatus  in  question  can,  therefore,  serve  as  an  indicator 
for  the  phase  of  the  current  to  be  measured. 

If  two  currents  are  thus  indicated,  the  difference  of  phase 
between  them  will  be  known. 

It  is  evident  that  the  phase  indication  is  much  more  exact 
for  the  zero  deflection,  when  the  current  /  and  the  field  H  are 
at  90  deg.  than  for  the  maximum  deflection. 

Use  of  the  Apparatus  as  a  Frequency  Meter. 

Let  us  pass  the  current  to  be  studied  through  the  moving 
coij,  for  example,  and  feed  the  fixed  circuit  from  an  auxiliary 
source  having  a  known  variable  frequency  at  each  instant. 

Let  us  vary  the  frequency  of  this  source  in  a  uniform  manner. 
The  spot  which,  at  the  beginning,  oscillates,  generally  very 
sharjily  with  a  very  .slight  displacement,  will  oscillute  with  less 
and  le.HH  frequency  and  with  increasing  amplitude  until  it 
fiDaliy  assumes  a  fixed  deviation. 

Then  the  current  to  be  .studied  will  have  the  same  frequency 
as  the  field,  that  is  to  say,  as  the  iui.\iliiiry  source,  which  latter 
in  known. 

L'he  of  the  Apparatus  for  the  Determination  ok  tiiI': 
Hak.monu'8  op  a  Periodic  Current. 

Let— 
/^/|Hin  (w<— 9,)-f /jsin  (2(ijl—f2)+l3ain  (3w<— 93)+  .  .  ., 
and  the  induction  in  the  air-gap  of  the  ai)iiaratns  in  (|iiesti<)ii, 
Ii--B„  sin  tiiml,  where  w  in  a  whole. 

Let  UH  HU|i]ioij(;  tlie  series  /j-f //j-f-Zg  .  .  .  ali.Miiliilcly  (iin 
vcrgent.  Let  7";  2,-7/w  and  0  the  mean  electromiigMctic 
f^ouple.      If  K  is  the  coii.stant  <){  the  ajipuratUH,  we  sliull  liiive 


('',,,  I    /jft""  ^iii  (f«<-  9,)  Hin  iiiv)l(ll  \- 

K  f 

■jpl     /.^/y,,  sin  (2fi)/-  92)  •'•'"  "'W'/'  I    ■  .  . 

K  r         . 

,..\     /  „li„»\u{>ll(i>t~fi^)  Mil  lll<i)l<ll\     ... 

),A7,„fl„cos'{, (ii) 

and  if,  in  iidjii><tini,'  the  phuHi*  tniriMfiirnier,  otn-  imikeH  9,„     0, 
we  liuvn  H  inii.xitMiitii  loufilu  : 

r     hJ<lJi„.  (Ml) 

From  which  ow  dediire.s  /„. 

In  regulutiiiK  conveniently  the  frequency  of  ilie  jiii.\iliary 
HOiiree  whicli  feodn  tlie  jiliUHe  trunHforiMer  unil  which  latter,  in 
itn  turn,  feedx  the  fixi'd  circuit  of  the  a]>|)»riitUH  in  ijuestion,  one 
might  (tend   in  tliniiitfli  all  tlii;  deHirerl   viihleH  and  determine 

tllU.H  ftlirlr.'mivi'lv   /.     /,.   fli\ 


An  ordinary  wattmeter,  such  as  one  has  always  on  hand, 
coidd  be  employed  according  to  the  principle  shown. 

It  is  thus  that  with  a  wattmeter,  of  which  the  thick  wire  wa.^ 
fed  b}'  an  auxiliary  current  at  a  convenient  displacement,  1 
have  applied  the  method  of  opposition  to  the  determination  of 
the  ratio  of  the  transformation  of  transformers  by  bringing 
back  the  measure  of  this  ratio  to  that  of  two  resistances  of  the 
kind  used  in  resistance  boxes.  The  approximation  so  obtained 
was  to  one  part  in  a  thousand. 

It  is  also  with  this  apparatus  that  I  have  attempted  to  study 
th^  currents  due  to  the  conductance  of  the  insulation,  to  the 
capacity,  &c. ,  in  transformers. 

NOTES. 

1.  The  constancy  of  H  during  a  measurement  can  easily  be  controlled, 
because  one  can  also  calculate  the  fixed  coils  so  that  the  voltage  at  their 
terminals  may  be  sufficient. 

It  is  also  noticeable  that  a  slight  error  in  the  determination  of  the  posi- 
tion of  the  phase  transformer,  for  which  tf^Qir,  gives  a  very  slight  error 
on  a,  as  this  latter  is  then  at  its  maximum. 

2.  In  fact,  if  «'c  consider  a  triangle,  one  angle  of  which  is  constant,  and 
the  side  0]ipcisite  to  this  angle  is  of  constant  length,  one  of  the  two  other 
sides  becomes  a  maximum  when  the  side  of  constant  length  becomes 
perjjendicular  to  the  third  side.  Thus,  in  diagram  6  the  triangle,  of  g  has 
its  angle  ti  constant,  and  its  side  ig  is  opposite  to  this  constant  angle,  so 
that  of  becomes  a  maximum  when  jg  is  perpendicular  to  og,  that  is  to  say, 
when  od  is  parallel  to  oa.  With  of,  oe  becomes  a  maximum  also,  as  the 
triangle  of  e  is  always  similar  to  itself  and  with  oe  the  absolute  value  o/a 
also  becomes  a  maximum. 

3.  Wherefore,  we  have 

Eeff.^SaHeff.--= — ==^  ct, 
uluc  of  each  of  the  two  auxiUary  self-inductions,  but  un- 


viz.,  Lr  the 
known  : 


Eeff.  =So,mn. 


Ji<:ff.  =  SaHeff. 


VS-+(L+Lc)'u. 


from  which  we  derive  L. 

4.    For  example,  a  ring  having  1,000  primary  turns  fed  from'an  auxi- 
liary source  and  one  secondary  turn,  this  turn  would  form  a  permanent. 


Ku).  8. 


Fio.  9. 


part  of  the  circuit  of  the  moving  coil,  in  order  not  to  modify  the  total 
inductance  uf  the  circuit.  Kroni  the  voltage  at  the  terminals  of  the 
|iriinary,  a  voltage  which  can  be  made  aulficiontly  higli  and  lan  be  there- 
fiire  iiint  rolled  with  precision,  the  phase  induced  froip  the  single  secondary 
ciul  ran  lie  dcdiiciMl. 

f).  By  operating  in  this  manner  one  rtiminatos  the  error  eausoil  by  the 
K.M.R  due  to  a  Hux  created  by  the  apjiaratus,  but  not  In  a  tlux  embraced 
by  the  moving  coil  by  a  bad  arrangement  of  the  ciitine<'tions.  i 

111  fa<(,  this  (liHturbing  E..M.R  joins  in  with  I  lie  K'  cau.sed  by  the  flux        ; 
of  till'  (nil,  and  whilst  /•/off.  is  a  function  of  the  position  of  the  coil,  the       ) 
diKturliiut!  K.M.K  is  independent  of  it.     In  Fig.  H  1  have  taken  account 
of  thin  disturbing  K.M.  K.  in  ah  in  the  same  seii-so  as  the  /■."tii,.     TIiuh.  Ilie 
!riil  diniulion  of  the  angle,  a',  instead  of  deviating  fniiii  thi' angle  a,  which 


would  be  correct,  wo  liav 


1.,1't  us  coMslriicl.  fiirtlii-r  on  («t  Fig.  il)  Ilie  diagram  for  llic  case,  where 
K  ()  :  then  the  coil  will  take  up  a  new  posilioii  diir.-iciit  from  that  for 
whiuli  it  embraecH  no  lliix,  as  follows  ■ 

„h      ,«( 
din  a  ' 

...1/     ,..1/ 
'I'lici  lucaiiH  that  a"'<   a". 

If.  therefore  we  substitute  the  angles  for  their  sines  in  view  of  their 
sniiill  dimensions,  and  if  we  laki'  us  iiri),'iii  for  meaHureiiients  the  position 
(l\  iiiMlend  of  0,1/,  we  sliiill  eliminiite  the  error  caused  bv  (he  disturbing 
K.M.K. 

Til"  drawiiigM  give  a  general  idea  of  Ihe  apparatus,  n  iiiipie  siiitabln 
form  of  uliich  will  be  coiistruetod  in  London  bv  Mr.  I!.  W.  I'aiil. 
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THE  DOVER  TRAMWAY  ACCIDENT. 


Col.  J.  W.  Pringle  has  issued  his  rejiort  on  the  accident  which 
occurred  to  a  tramcar  on  the  Dover  &  River  Light  Railway  on 
Aug.  19' last. 

The  car  (No.  20)  got  out  of  control  as  it  wa.s  descending  C'rabble  Hill. 
The  speed  rapidly  increased  and  the  car  left  the  rails  on  a  curve  at  the 
foot  of  the  hill.  In  crossing  the  road  to  the  right  it  overturned  :  and, 
in  falling,  struck  the  front  wall  of  Crabble  Paper  Mills  premises.  The 
conductress  and  10  passengers  were  either  killed  or  died  subsequently 
from  injury  ;  and  all  the  remaining  passengers  (59)  suffered  more  or  less 
seriously  from  injury  or  shock  The  driver,  A.  J.  Bis.senden,  jumped 
from  the  platform  half-way  down  the  hill  and  escaped  unhurt.  The 
gauge  of  the  Dover  Corporation  Tramways,  of  which  the  route  is  a 
gection,  is  .3  ft.  fi  in.  Tho  car  was  a  doubledeck,  single-truck  car,  and 
it  contained  seating  accommodation  for  22  inside  and  2()  outside  passen- 
gers. It  was  equipped  with  (n)  hand  brake  working  c.-i.  blocks  on  all 
four  wheels  by  means  of  a  handle,  vertical  spindle  and  chain  :  (6)  electric 
rheostat  brako  :  and  (c)  track  brake,  consisting  of  two  oak-shod  shoes, 
one  between  each  pair  of  wheels,  actuated  by  hand  wheel  from  each 
platform.  After  describing  the  route,  the  gradient  curves,  &c.,  it  is 
stated  that  the  route  was  inspected  in  Septenil)er,  1905,  and  opened  to 
traffic  shortly  afterwards.  There  has  been  no  previous  case  of  a  car 
getting. out  of  control. 

Driver  A.  J.  Bissenden  was  formerly  in  the  Arm}'  (Army  Ordnance 
Department).  He  returned  to  England  in  February,  1917,  after  15 
months'  sorvice  in  Egypt,  suffering  from  ner\ous  breakdown  due  to 
heat  and  overwork.  He  was  discharged  from  the  Army  as  unlit  for 
further  military  ser\'ice  on  .June  I,  1917.  He  applied  for  employment 
on  the  Dover  Tramways  on  .luly  21,  1917.  The  manager  (Mr.  Carden) 
judged  he  was  hkely  to  prove  suitable  for  the  [x)sition  of  motorman,  and 
put  him  in  for  instruction  under  Driver  Hretl,  who  had  over  10  years' 
service.  He  was  under  tiiiticm  for  nine  days,  and  he  was  finally  put  on 
the  list  as  regular  motorman  'm  .\ug.  1.  Between  Aug.  1  and  15  in- 
clusive he  drove  a  car  daily  on  tho  level  portion  of  the  tramway  system 
Ix-'tween  Buekland  and  the  I'ier.  Mor  to  the  accident  he  had  driven 
down  Crabble  Hill  on  ser\'ice  on  8  or  10  occasions.  On  .\ug.  19  he  came 
on  duty  at  10.40  a.m.  and  drove  on  the  Buekland.  I'ier  route  until 
I. .18  p.m.  After  dinner  he  relieved  another  driver  on  lar  Xo.  20  to 
work  thi'  River  route  ser\ieO.  Before  reachini;  Buekland  the  conductress 
(Ixttie  Scrase)  told  him  that  the  car  was  full,  so  as  to  avoid  slopping  at 
traffic  points  to  pick  up  otiirr  passengers.  Hissenden  stopped  the  car  at 
the  foot  of  the  hill  near  the  Huckland  tramway  shed  by  using  the  hand 
brake,  whieh  was  then  working  I'fliciently.  He  then  pniceeded  up  tho 
iniline  in  l^mdonroad.  ami,  passing  the  summit,  threw  over  his  con- 
troller and  tried  to  stop  the  car  at  the  compulsory  stopping-place  with 
the  hand  braki-.  He  found  the  brake  would  not  stop  the  ear  :  he  then 
trie<l  to  screw  down  the  slip|M'r  brak<',  but  the  ear  was  making  s[)eiHl  so 
rapidly  that  the  blocks  would  not  hold.  Mi-  then  triwl  to  apply  tho 
rheostatie  brake,  but  could  not  gel  the  small  reversing  handle  to  move 
into  the  right  j)ositiiin.  As  hi-  eoidd  do  nothing  more,  he  jumjM'd  off 
the  front  platform  liefon-  the  car  n'aehcil  the  railway  arch.  Other 
witne»s<'«  n-lale  that  a  soldier  (Troo|ier  (Juriner)  «n<l  a  gentleman  (Naval 
Pensioner  Miller)  wint  on  thi-  front  platform  after  the  driver  had  juni|K'd 
off  it.  It  is  not  cli-ar  whether  these  men  attempted  to  work  the  brakes 
or  not.  In  any  case,  no  n-lardation  of  s|k'(m1  was  effecUcl.  Passing 
under  I  he  railwii^-lFirch,  the  trolley  pole  h-fl  the  conductor  win'  an<l  swung 
loom-.  The  lonductp'ss  was  on  the  top  dei  k  during  the  rush  of  the  car 
down  lull,  and  no  one  was  obsi'rvefl  to  attempt  to  apply  the  hand  or 
»lipp«r  l)rak"  fn.m  the  rear  platform.  AIm.iiI  UH  ft.  Ix-low  the  railway 
«reh  I  he  car  enUTisI  the  se.idnd  curve  and  left  the  rails.  The  whi'cl 
mark-i  crons  (he  r<>ud  diagonally  to  the  right  for  a  <listance  of  about 
DO  (t  .iii>l  th>'n  disap|s-nr.  It  is  evident  that  on  this  short  distance  the 
cur  MIX  .ivertuming  to  the  right,  with  the  left-hand  wheels  in  the  air 
Wli.  II  I  lie  car  lauie  to  rest  it  lay  on  its  right  suli-  at  right  angles  to 
and  ni TOSS  the  roailway. 

Col.    Pringh'  »tal.<'H  :      "  I  exnniim-d  Ihi-  condition  of  the  ear  afl<-r  it 

Imd  1 II  moved  l4i  one  side  of  the  roadway.      The  two  oak  shoes  of  the 

I  1  iki-  showed  eonsideralde  sign"  of  wrar,  but  they  wcri-  still  in 

'  Iv  serviceable  eondilion.      They  wen-  out  <i(  adjustment  ns  the 

I  the  accident,  bill  couhl  still  Is!  ..pirated  bv  the  hand  wheel  at 

1  of  (he  ear      The  e    I.    wIkh.I  IiIo.  ks  wer^.  al«.>  iidei|unte  for 

i>iir|Hi>i'a      Tliim'  at  the  n-ar  wiTe  light  on  the  wheels,  with  the 

i'       <i|i  the  fn>nl   wheels  the  1.1...  k«  and  ehain  wen'  l.sise       It 

M.   to  work  the  lutiid  lev  r  ..|h.mling  the  wli-el  blocks  on 

'  The  lonln.ll.'r  emila.  l>  mid  llngi-n>  wen-  in  fair  onler 

no  diniciilly  I'n  nioviiiK  'ilher  the  conln.ller  or  [xiwer 

..(  the  pp'iw'r  ilirictii.il''      llenerallv    •|n'akintf,  nil  the 

r.i.  WHS  in  nileqiinte  «..il,iiii.'  order,  nil. .wing  (..r  dniiiui;.' 

.'cideiil       Then-  was  III  ■■  ..  nuiq.ly  '.(  «niid  in  lli.'  (our 

iideni f  .  linking  in  lie     "nnn  pipes       The  Irn.  k  is  in 

lor  siH'eds  ...nslder.tl.l^    in  PXee..  of   Ihnl    niilhoriod 
I  thai  nfu<r  Hi.' n'.i.li  II'  '••   found  Hie  (fill  br  iK- "Imin. 
ud   Hie   .i.in.ll.    <      i  >>iig  the  1,1...  t,-. 

.   Hie  niil   ..|,.nil  llie   lever..         11 

lhe.'«u.e,,(  lie    !      lon-..t  I  he  h.lli   ! 

I  Trudn  .toppiii     ,. On  the. 

•  idcr.  I.y  Ills  ..>■  ■ 111.  when  I 

.»»y  •hed,      M.  .       ■■<.  !..•  ilrnte.  II 

'■•  ' »  »iu  iimm  aUrli  on  il"    Itnke  .haln  than  »  >  •  ■..'"  i.ii' 

>  MMP  ilin  lilork*  off  the  wliooN      I  d..  iinl.  Ihen<(ni«,  Ibtnk  It  wan 


possible  for  the  chain  to  become  unhooked,  whilst  the  car  was  travelling 
a  distance  of  about  700  yards  from  the  tramway  shed  to  the  top  of 
Crabble  Hill.  Po.ssibly,  after  Bis.senden  jumped  off  the  car.  either 
Trooper  Ounner  or  Mr.  Miller,  if  they  worked  the  hand  brake  handle, 
turned  it  in  the  wrong  direction  and  thereby  caused  the  chain  to  slacken 
considerable  off  the  spindle  and  hand  loose.  The  evidence  given  by 
Driver  Cook  and  Mechanic  Knott,  who  were  the  first  to  observe  the 
position  of  and  remove  the  controller  handles,  is  t«  the  effect  that  the 
small  handle  was  in  the  "  ahead  "  and  the  large  in  the  ■  last  power  " 
(full  parallel)  position.  1  agree  with  these  witnesses  that  no  jolting  or 
jarring  during  the  overturning  of  the  car  is  likely  to  have  thrown  both 
the  handles  into  these  positions,  and  they  bear  no  marks  of  having  been 
.struck  by  any  object.  Bissenden's  own  statement  that  he  was  unable 
to  move  the  controller  (small)  handle  into  the  emergency  brake  position 
confirms,  in  my  opinion,  the  view  that  power  was  apphed  as  the  car 
came  down  the  hill.  The  interlocking  of  the  two  handk-s  makes  it 
impossible  to  move  the  small  handle  unless  the  large  (power)  handle  is 
in  the  "  off  "  position.  1  proved  for  mysjlf  after  the  accident  that  there 
was  no  difficulty  in  mo\nng  the  controller  handle  from  "  ahead"  to 
"  astern  "  or  "  emergency  "  with  the  power  handle  in  the  "  off  "  position. 
I  come,  therefore,  to  the  conclusion  that  this  lamentable  accident  was 
caused  by  driver  Bissenden  failing  to  cut  off  power  as  he  approacheil  the 
compulsory  stopping-place  on  the  summit  of  Crabble  Hill,  and  by  his 
further  failure  to  utilise  properly  the  .sand  and  brake  equipment.  Power 
was  not,  I  think,  cut  off  until  the  tndlcy  left  the  conductor  at  the  railway 
bridge,  when  the  speed  attained  by  the  car  probably  aln-ady  exceeded 
20  miles  per  hour.  It  is  evident  that  Bissenden  complet.cly  lost  his  head 
at  the  critical  moment.  " 

Col.  Pringle  draws  attention  to  three  important  points  in  connection 
with  this  accident  : — 

(1)  Nerve  and  experience  are  neccs.sarv  qaalifications  for  tramway 
drivers,  especially  when  traffic  has  to  !«■  conducted  over  .severe  gradients 
and  in  crowded  centn-s.  Men  discharged  as  unfit  for  military  duties  on 
account  of  nervous  breakdown  are  unlikely  to  prove  suitable,  two 
months  later,  as  drivers  on  diflicult  routes.  At  all  events,  medical 
.opini<in  should  be  sought  before  a  candidate  of  this  destription  is 
accepted.  I  doubt  whether  Local  or  Ojunty  Ap|>eal  Tribunals  an-  aware 
of  the  difficulties  which  tramway  managers  nowadays  encounter  in  finding 
suitable  substitutes  to  fill  the  places  of  experienciHl  drivers  taken  for 
military'  serivce.  At  the  outbreak  of  war  24  men  were  employi-d  on  the 
Dover  tramways.  Of  these  Hi  had  5  or  more  j-ears'  service,  and  only 
four  had  less  than  1  vear's  ser\ice.  None  of  them  were  under  2.1  years 
of  age.  At  the  present  moment  the  staff  has  Ik's-h  r»'duct>d  to  18.  Of 
these,  five  only  have  5  or  more  years'  service,  nine  have  less  than  2 
months,  two  less  than  4  months,  one  less  than  8  months,  and  one  under 
15  months'  ser\'iee.  Six  of  thos<'  now  eniplove<l  are  under  IS  years  of 
age.  During  the  war  22  drivers  have  enlisted,  or  b«-en  clainie<I  for 
military  ser»-ice,  and  19  have  left  for  Ix-tter-paid  empKiymeiit.  Col. 
Pringle'  says  :  "  I  do  not  think  that  the  accident  would  have  <M-curTed 
had  it  becii  possible  to  maint«in  n  staff  of  experienctHl  drivers,  such  as 
was  in  existence  in  August,  1914. 

(2)  A  longer  traii\ing  (espi-cially  with  regard  to  the  nse  of  the  rheostatie 
brake)  and  exia-rience  than  that  [Kissessed  by  driver  Bissenden  are 
nece.s.sarv  to  qualify  a  driver  to  work  traffic  on  such  a  wclion  as  tho 
River  route. 

(3)  (Ivereniwding.  when  a  car  get-  out  of  contnd  »n  a  ste.'p  i-rndient. 
laiises  a  serious  list  of  casualties.  If  that  can  b<'  avoide<l  the  list  in  an 
accident  of  this  sort  is  likely  to  Is-  eomi>aratively  small.  The  liabihty 
to  overturn  on  the  narniw  (:<  ft.  li  in.)  gauge  is  consulcrably  Bn-n»4-r  than 
on  the  ordinary  gauge.  The  determining  factors  in  overtunnng.  outside 
the  gang.-,  actual  sja-i-d.  curvnlun-,  su|>i-n-levntiiin.  *c..  arr  the  height  of 
the  eentn-  of  gravity  of  thi'  car  and  the  nalun-  of  the  h.ad --  i.r  .  fiM-d  "r 
shifting.     The  ninn-  iw.ss.iigers  on  the  lop  de.k  'he  higher  Ixi-oines  the 

centn-of  the  gravilv.     SlaniliiiL;  i'' ">;'  i^  'ohl  to  the  shiftini:  character 

ofahiadofhumanlM-ingsnndie  i.ditv.      Kn.ni  Hiera,«u»lly 

li.-l  then-  appear  to  have  Is.-o  n  the  ear  -2H  iiu.n-  than 

the  sealing  Bicoinmoilatioii       '  -    n>  on   lli.-    iiii"  '    .U-<'k  i" 

uncertain;    but   then-  niusl   li.iw    U.i.,  lu.m  the  p.i-  .int«. 

;>0  or  mon-.      It  was.  I  Hunk.  Hii-  h. ..%  \  h.ad  ..»  He  '  i.  h 

had  aln-ndy  been  i..|i..l   m.  I      •:^    .  •(  i 1."..   --  '-••1 

round  the  lirsl  •  "  "  " 

left  Hie  mils,      r  I' hat 

only  inot..r  .lin  •  ■  I"  ^ 

milted  to  work  111  "*'• 

iw-il  with  Hi.-  rli.  ■  '"' 

quently  .    (.)  Ihal  -   '  ''''I' 

Mill,  of  no  pnMDnger-  '•-  |-  ■">'"  a  uai.iw  1  ..a  t!i.  IlilKn  the  u|!|i.  i  d-  ■  I. 
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CO-OPERATIVE  EDUCATION. 

Last  Thursday  a  remarkably  unanimous  and  veiT  repre- 
sentative meeting  of  engineers  and  educationalists  was  held, 
at  which  a  scheme  was  launched  for  a  genuine  co-operative 
efiort  in  technical  education,  a  central  organisation  being 
the  means  to  this  end. 

Many  people  ha\e  asked  themselves  from  time  to  time 
what  is  wrong  with  our  technical  education.  The  situation 
has  been  somewhat  perplexing  because  educationalists 
have  frequeiitly  taken  one  point  of  view  and  manufacturers 
another.  It  is  an  old  saying  that  the  onlooker  sees  most 
of  the  game.  We  do  not  profess  to  be  educationalists,  nor 
are  we  manuiacturei-s  ;  but  we  have  had  the  advantage 
of  looking  on  at  the  game,  and  it  has  often  been  clear  to  us 
that,  while  educationalists  wrangled,  the  manufacturers 
held  aloo'.  This  was  an  unfortunate  state  of  affairs,  which 
could  be  productive  of  no  good,  and  we  therefore  welcome 
the  present  movement  if  onlv  for  the  fact  that  it  is  bringing 
educationalists  and  manufacturers  together,  so  that  there 
will  be  co-operative  effort,  instead  of  either  side  belittling 
the  efforts  of  the  other.  It  can  only  be  a  qualified  success 
'f  the  educationalist  turns  out  a  product  without  knowing 
what  the  user  of  the  product  desires,  and  it  is  equally 
hopeless  for  the  user  to  expect  the  educationaUst  to  turn 
but  the  desired  product  unless  he  .states  what  he  wants. 

We  think  there  is  no  question  that  our  higher  technical 
education  may  be  said  to  be  good  at  the  present  time. 
Generally  speaking  it  provides  a  sound  foundation,  and  this 
is  of  the  greate.st  importance,  for  unless  the  foundation  is 
.sound  any  superstructure  will  only  be  feeble ;  whereas  if 
the  foundation  is  satisfactory  the  young  engineer  is  not 
limited  in  any  further  progre,ss  he  may  wish  to  make.  The 
chief  doubt  in  the  minds  of  critics  in  the  past  has  been 
whether  the  final  product  is  at  present  the  be.st  that  can  be 
produced  for  the  manufacturers'  use.  The  present  move- 
ment should  terminate  this  difficulty,  for,  in  the  words  of 
one  of  the  speakers  in  the  discussion,  it  is  equivalent  to  the 
inanufacturcrH  admitting  their  liability  to  share  some  of  1  he 
burden  of  the  educational  programme. 

Admitting,  however,  that  there  is  not  anything  very 
wron^  with  our  higher  technical  training,  it  must  be  allowed 
Jhat  thi'  ])o.'«ition  is  very  far  from  satisfactory  when  we  look 
at  the  training  of  the  ranic  anri  file  of  those  engaged  in  our 
••ngineering  industries.  IJttle  or  uo  attemjit  has  Ijecii  made 
to  train  the  ajtprentice  and  other  voulhful  workers  to  an 
ii'l<'<)uute  extent.  As  often  as  not  lie  is  thrown  into  the 
works  at  the  early  age  of  14,  when  his  work  can  be  of  very 
little  value,  and  when  there  is  no  inducement  for  him  to 
retain  tiii'  ordinary  general  knowledges  which  liehasalreaily 
been  taught.  The  future  of  our  industries,  an<l  ])robably 
their  frecdiini  from  labour  troubles,  must  depend  a  good 
ileal  upon  the  education  of  these  boys  aa  citizens  and  as 
'•ngincern.  Tin-  proposals  which  were  recently  before 
I'arlianient  indicate  (he  opening  of  a  new  era  in  education 
g<'n(!raliv,  and  it  will  Ix-  for  the  niaiiufai-turers  ol  this 
Count rv  to  Hee  that  I  hi'  most  of  this  new  movenienl  is  made 
for  the 'benefit  of  engineering. 

Let  us  revert  once  attain  to  the  i|UeHtion  of  higher  tech 
nieal  education.     Prof.  Damiv  mentioned  how.  before  the 
War,   he  came  to  the  concliiHion   thiit    there   were  about 


10,000  student.s  in  Germany  fully  educated,  compared  with 
which  we  could  only  muster  in  this  country  about  900.  If 
this  is  merely  a  question  of  standard,  the  comparison  must 
be  deplored.  If,  on  the  other  hand,  it  is  largely  a  question 
of  nivmber,  we  may  paiise  to  inquire  whether  there  is  room 
for  anything  like  the  larger  nimibei'  indicated.  As  in  other 
matters,  the  law  of  supply  and  demand  must  hold;  and,  as 
far  as  we  can  judge,  the  .supply  so  far  has  exceeded  the 
demand,  if  the  salaries  paid  can  be  taken  as  any  indication 
of  the  supply  that  is  required.  Employers  must  not  expect 
the  best  brains  of  this  country  if  they  are  only  prepared  to 
pay  paltry  salaries.  We  fear  there  is  a  good  deal  of  under- 
pavment  of  technical  men  at  the  present  time.  One  of  the 
speakers  in  the  discussion  referred  to  the  inadequacy  of 
paying  5s.  a  week  to  an  apprentice.  This  sum  is  certainly 
small,  but  we  must  remember  that  an  apprentice  is  being  i 
taught  ;  he  is  young,  being  usually  dependent  upon  his 
parents  ;  and,  lastly,  the  position  is  temporary.  The 
position  of  the  trained  technical  man,  on  the  other  hand,  is 
permanent  ;  and  for  a  salary  to  be  permanently  inadequate 
leads  to  poor  work  and  to  tie  attraction  of  poor  brains. 

In  conclusion,  let  us  say  that  we  have  every  sympathy  " 
with  the  Committee  which  was  formed  last  week  to  deal 
with  the  whole  educational  question.  It  appears  to  us  to 
be  a  practical  step,  and  we  think  that  the  promoters  have 
done  wisely  in  keeping  clear  of  the  Board  of  Education. 
By  all  means  keep  in  close  touch  with  the  Board  ;  but  if 
the  Committee  is  to  do  active  work,, let  it  not  be  dependent 
upon  a  Government  Department  whose  mode  of  thought 
has  long  since  been  crystallised.  There  is  much  work  to 
be  done  before  the  technical  education  as  a  whole  will  be 
such  as  befits  the  position  of  this  country.  More- 
over, we  have  a  duty  to  the  rising  generation  in  all 
sections  of  the  community,  and  no  suitable  programme 
will  be  evolved  without  a  realisation  of  this  fact  on  the 
part  of  the  manufacturer.  The  active  participation  of 
manufacturers  in  educational  questions  has  been  desirable 
for  many  years,  and  it  appears  to  us  that  the  formation  of 
the  present  Conimittee  will  bring  about  this  very  needful 
change. 


REVIEW. 

General  Cargo:  An  Introduction  to  Salesmanship.     By  K-  E. 

(;<ii)i)ARi..  (LiiiuUiii;  Constable  &,(_'o.)  I'p.  viii.  |  lOU.  -ta.  Gd.  net_ 
This  liook  is  H  purely  commercial  volume,  the  contents  of 
wliicii  are  not  ol)vious  from  the  maijn  title.  It  is  concerned 
with  salesniiui.'<iii|i.  At  the  ])re.sent  time  such  a  subject  is  of 
great  iiiipnrtiuice,  imt  so  mucli  on  account  of  iiiniiediiite  re- 
(|ilirenieiits,  Init  of  future  developiuonts. 

The  author  deals  in  a  chatty  fashion  with  the  general  sub- 
ject of  salesmanship  in  its  broader  a.si)eets,  starting  with  the 
factory  anil  |)JiNsing  on  to  the  rei|uirenients  of  specilic  i)arts  of 
the  world  from  the  jioiiit  of  view  of  (levelo|)ing  foreign  trade. 
The  a(lvuMtaj;cs  of  eoioniul  markets  are  discu.s.sed,  but  it  is 
pointi'd  mil  I  hut  I  hey  aro  easy  markets,  and  as  .such  they  may 
lead  to  slackiicNs  on  tlie  part  of  the  exixirter,  which  unfits  him 
for  iiiee1,iii^.forei;;M  competition  in  other  parts.  This  iiegieet 
of  the  (oreij;n  niurket  has  been  thus  encouraged. 

'\\\^•  autlnir  also  draws  attention  to  the  desirability  of  .some- 
times niaiHifaetiiriM;,'  the  eheaiieras  well  as  the  more  exi)ensive 
lines  of  goods.  To  this  couiw  the  Urili.'^li  manufacturer 
).reneially  .Hevins  averse  ;  l)ut  it  is  well  I.,  dr.iw  a  di.stimaion 
lietweeil  the  "  cheaji  and  nasty  "  and  thai  wliidi  is  cheap  and 
yet  is  not  nasty,  it  is  the  hilier  type  i,i  wliidi  more  attention 
Mhouhi  he  xiveli. 

We  think  niuny  of  our  salesmrji  will  do  well  lo  read  the 
cominon-.Hi'nse  remarks  of  Mr.  (Joddard. 
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Iv  rv  1  TrdJis/brme  is 


Weston  Power* Factor  Meter. 


riodcl    215. 

TlIK  advantages  possessed  by  the  Weston  Tower- 
Factor  Meter  over  all  others  arc  due  to  its 
superior  desiijn  and  construction  and  the  incor- 
poration of  several  novel  features. 

It  is  extremely  accurate,  bein;.:  guaranteed  to  indicate 
the  triH-  phase  anj^'lc  to  within  1  per  cent,  under  all 
conditions  of  ordinary  service  from  {  load  to  full  load, 
.uul  it  is  the  only  electro-dynamonKtcr  power-factor 
meter  that  can  be  used  on  siniTlc-phase  circuits  without 
sacrifice  of  accuracy. 

Eddy   currents,   inductance.  tcmixTaturc   errors.  &> 
have    been    practically  ch"niinatcd.  an;i   the   instrunni  • 
will  retain  its  .iccuracy  independently  of  load,  tcm(K'i.i 
ture.    freijucncy.   or    wave    lorm    as    usually    fonnd    in 
commercial  practice. 

The  jxnver  consumption  is  extremely  low.  the  current 
beiufj  only  O;'  /\mp.  at  full  load, 


f  or    full   (iiirf  II  iilii' 


rilf  1,'r  CaliiU^'Ku*   Id. 


TVeston     Electrical     Instrxiinexit  Co., 

AUDKKY     HOCSK.     ELY     PLACK.     HOl.r.OKN.    LONHON,    L.C.  1. 

"Wjpl.imr:  9080  lloUioni.         InUn.l  T»l««r»m»!  ••  W»t.tr.l  .Smith  I>."  '  >  ''•'  A.ldtr.  lm.lp.1  lA.n.l 
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WATER-LEVEL   APPARATUS 

shows    in    your    office    or    engine    house    the 
water     level    in    distant     tanks    or    reservoir. 


It  consists    of    two    parts — tKe    Transmitting 
Apparatus    and    a    diai    Indicator,    or  Re- 
corder wilK  chart,  which  are  connected  to- 
gether electrically  by  a  single  wire. 
The  battery  power  required  by  the  In 
struments  is  very    small:    6  "Silv-r- 
town  "  Leclanche  Cells  would  suf- 
fice to  work  an  Indicator  several 
mil  esaway. 

The  Transmitteris  madeof  non- 
corrosive    metals,   and    solidly 
constructed.  The  Indicator  is 
provided    with    a    silvered 
dial    and    enclosed    in    a 
metal  case. 

Further  particulars  and 
prices  on  application. 


Indicator  No.  4  953 


The  India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  Ltd. 

(The  Silvertown  Company^. 


Head  Office: 
106.   Cannon   Sirecl.    London,    E.C.  4. 


Works ; 
Silvertown,  London,  E.  16. 


SIMPLEX 

Wires  and  Cables 


FOR  ELECTRIC  DISTRIBUTION  OF  ANY  SORT 


RURJiER,  PAPER  OR  CAMBRIC  INSULATION 


Satisfactory   scni<r   tttnl   <ini<l;   (h'lircries 

Simplex  Wire  &CABLE  Co 


MANUrACTURrK-; 

70I  Di;VONSHIRE  ST.    BOSTON 

CMtLAOO  KAN  rnANCIStO 

u.  a.  A. 
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A  meeting  was  held  at  the  Institution  of  Civil  Engineers, 
Westminster,  on  Thursday,  October  25th,  for  the  purpose  of 
considering  the  establishment  of  a  central  organisation  for 
improvement  in  and  better  co-ordination  of  engineering  train- 
ing, and  the  appointment  of  a  rejiresentative  committee  of 
engineering  and  educational  interests  to  initiate  action. 

Sir  JIaurice  Fitzmaurice,  C.M.G.,  President  of  the  Institu- 
tion of  Civil  Engineers.  occu[)ie(l  the  chidr. 

The  invitation  to  the  meeting  stated  that  neither  the  Institution  of 
Civil  Engineers  nor  any  other  institution  is  as  yet  officially  committed  to 
support  any  specific  scheme,  and  that  the  immediate  ohject  of  those 
responsible  for  arranging  this  meeting  was  to  bring  together  the  various 
representative  interests  in  the  furtherance  of  an  object  that  is  common 
to  all. 

.Xmonjrst  the  delegates  appointed  to  attend  the  meeting  were  repre- 
sentatives of  the  Reconstruction  Committee,  the  .\dmiralty.  India  OfHee, 
Hoard  of  Education,  and  other  (loveriiTiieut  Departments,  th(^  engi- 
neering, scientific  and  industrial  in.stitntinns,  including  the  Federation  of 
British  Industries,  and  the  universities  and  technical  colleges. 

.\Ir.  Herbert  Fisher,  Pn-sident  of  the  Board  of  Education,  had  intended 
to  be  present  and  to  speak  at  the  meeting,  but  other  duties  intervened, 
and  he  8<-nt  a  letter  which  was  read  at  the  meeting  expressing  his  approval 
of  its  objects. 

The  following  memorandum  was  distributed  among.st  the  delegates  : — 

1.  Thi^  proposal  to  form  a  central  organisation  for  improvement  in  and 
letter  co-ordination  of  engineering  training  originated  in  an  informal  con- 
ference of  engineers  and  educationalists,  whi<;h  held  several  meetings  at 
the  Board  of  Erlucation  during  the  early  months  of  1917.  The  object  of 
this  conf^r<lnl■e  was  to  consider  certain  problems  of  engineering  training 
more  particularly  from  the  industrial  point  of  view,  but  it  soon  became 
apparent  that  the  amount  of  useful  work  to  be  accomplished  was  alto- 
gether In-yond  the  scope  of  a  temporary  lonference,  although  well  within 
the  power  of  some  permani'Ut  organisation. 

2.  In  ceasing  its  work,  therefon',  the  informal  conference  presented  to 
the  Board  of  Education  a  memorandum  embodying  the  suggestion  that  a 
bureau  might  l>e  establi.she<I  within  the  Department.  .\t  the  wish  of  the 
Board,  the  suggestion  was  <:ommunicate<l  to  as  wide  a  circle  of  engineers 
and  educationists  as  possible,  and  elicited  strong  support.  A  marked 
feature  of  this  support,  however,  was  an  expression  of  opinion  on  the  part 
of  many  engineers  that  it  would  be  preferable  to  establish  the  proposed 
organisation  on  an  indeiM-ndent  footing,  so  that  while  cooperating  closely 
with  thi'  Board  of  Ivlueation  and  other  educational  bodies,  it  might  be 
free  from  the  need  of  (Jovernment  finanee.  .Mr.  Fisher,  President  of  the 
Board  of  Ivlucation,  concurred  warmly  with  this  view,  and  his  depart- 
ment has  taken  a  very  close  intcrtwt  in  the  initial  steps  of  its  development. 

:t.  On  the  evidence  of  this  nucleus  of  opinion,  those  more  immediat<ily 
eoneemed  request^'d  the  Council  of  the  Institution  of  Civil  Engineers  to 
lend  their  Ihi'atre  for  a  meeting,  at  which  the  real  need  for  such  an  organi- 
Kntlon  might  Ih'  rimfirmed  and  souu<  definite  proposal  formulated  after 
dis<;uHHion  of  the  subject  by  the  prini^ipal  engineering  and  (nlucational  in- 
len-sta  invit<'d  to  att<-nd.  Innsmueji  as  the  bnia<l  purpose  of  the  propos<'d 
organisation  is  to  provide  thi^  engim'i'ring  industry'  and  profession  with  a 
n«pn-wntativ«  brain  and  articulate  voiio  on  inlucational  mattiTs.  it  is 
obvious  that  any  such  udieme  esHentially  de|H'nds  on  the  combined 
assintanee  of  the  various  in.stitutions,  not  only  in  creating  and  in  helping 
financially  to  maintain  the  organisation,  but  in  enabling  it  to  |M>rform  its 
functions  eflleiently  through  the  princ  iple  of  devoluti(m.  Primarily  it 
will  i^o  ordinate  things  that  exist,  f<ir  although  it  must  exert  a  live  and 
progriiwive  inllnenie,  it  is  in  no  sen^e  mtended  to  be  eomiielitive  with 
institulions  that  have  alri'ady  done  jirid  an<  still  doing  most  useful  work 
ill  their  Indiviilual  sphi'n's.  Katlur  will  it  enileavour  to  bring  them 
together  m  confererii'e  Ml  as  to  avoiil  overlapping  of  effort,  and  to  take 
steps  that  will  I'nsimi  a  mon-  wiilespn-ad  knowh-dge  of  and  inlen-st  in  sueh 
adininible  memoranda  as  those,  for  example.  isMui'il  liy  tlw  luHlitiition  of 
(Jivil  Engineers  and  the  North-east  <  naft  Institution  of  Engini-ers  and 
Shipbuilders. 

I,  Tlien>  are  three  obji'<'ts  in  pnrtieulnr  on  which  the  pn>|<oMMl  central 
organisation  might'  iisa'fiilly  eoni'enlrale  its  Atteiilioii.  The  first  is  the 
CO  onliiialioiv  of  engini'<-ring  Iraiiiiiiu.  Muluding  tin'  fostering  of  appn-n 
tieeiihip  as  a  nalional  iixtiliilion,  and  tie'  ronsiili<ratiiin  of  means  by  which 
the  work"  |s'rio<l  •>(  an  enginrerinu  pupilauo  may  !"•  imreasisl  in  elll- 
oieni  V.  and  n  wider  nppri'ciallon  weun  d  (or  tlie  value  ill  Industry  of  educa- 
tion of   iiiiivepiily   rank.     The  si'eoiid    in  th»  maiiilena of  a  central 

Un'au,  when'  {Mri-iila  and  p<luealioiii'<t'>  laii  uhlain  neeiirate  niid  com. 
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indeed  to  overlook  the  citizen  and  the  man  in  trying  to  make  the  mechanic 
or  to  forget  the  importance  of  good  health  and  the  value  of  a  mind  with 
raanj'  interests. 

t>.  Incidentally,  there  is  a  widely  recognised  need  for  encouraging  lads 
to  become  apprentices  as  distinet  from  mere  members  of  the  vast  com- 
munity f>f  child  labour,  and  this  ri'cognition  extends  also  to  the  need  for 
effecting  improvement  in  the  educational  value  of  the  works  period  of 
engineering  training,  whether  it  be  for  the  apprentice  who  seeks  to  learn  a 
mans  skilled  trade  or  for  the  pupil  who  is  qualifying  for  ultimate  ]x>si- 
tions  of  management.  .Admirable  as  are  the  efforts  made  ii  some  works  to 
afford  really  elTective  facilities  for  a  thorough  engineering  training  to 
those  young  jx-rsons  who  are  capable  of  profiting  by  it,  in  many  other 
dirccti(ms  little  or  no  intere.^t  is  taken  in  the  development  of  this  potential 
•ndustrial  man-power.  What  with  the  inconvenience  of  instituting 
educational  methods  in  industrial  establishments,  and  the  narrow-minded 
objection  that  the  fruits  of  such  laboiu^  arc  often  apparcntlv  plucked  by 
others,  much  of  the  field  of  engineering  industry  has  remained  untilled 
in  the  educational  sense,  and  equally  in  industry  as  in  agricultun^  such  a 
state  is  alike  unprofitable  to  the  individual  and  to  the  ration.  The 
significance  of  the  works  |x'riod  in  an  eiii'ineering  training  camiot  be  too 
strongly  emphasised,  for  not  only  are  the  shops  tlie  natural  nurservof  the 
majority  of  the  charge  hands,  foremen  and  superintendents,  on  whose 
efficacy  and  efficiency  so  much  of  our  engineering  eionomy  de|XMids,  but 
there  is  an  immensely  important  si'ction  of  higher  enuims-ring  eilueation 
for  which  the  productive  works,  or  the  e<iuivalent  civil  engineering  enter- 
prise, is  an  indispensable  class- room. 

7,  And  in  this  rcs|XHt  it  is  im|>ortant  to  make  clear  from  the  first  that 
the  scope  of  the  propo.sed  i/entral  organisation,  as  it  has  apix-ared  in  the 
minds  of  those  who  have  been  more  jirorainently  associat*>d  with  this 
movement,  has  not  been  restricted  to  the  field  of  engineering  science. 
The  work  of  the  technolo;;ist  is  the  foundation  on  which  the  engineering 
industry,  in  the  broatlcr  sen.se  of  the  term,  develops,  but  the  pmblems  of 
ceonomii'  jiroduction.  as  they  ajiix-ar  to  the  works  manager,  and.  in  the 
higher  asjiccts  of  business,  to  the  diri'ctor  of  engineering  commerce,  must 
equally  receive  attention,  if  any  organised  scheme  for  improvement  in 
and  better  co.onlination  of  higher  engineering  training  is  to  liave  tho 
success  that  it  deserves. 

8.  That  the  time  is  ripe  to  bring  into  existence  a  central  organisation  to 
which  engineering  firnus  and  ntlicrs  could  apply  for  information  ndaling  to 
apprcnticcsliip  systems  and  methixls  of  training  that  art-  actually  in 
operation,  may  Iw  judged  from  the  numlxr  of  letters  in  support  that 
have  lieen  received  from  various  sources,  and  as  to  any  further  nwd  (or 
an  information  bureau  (the  maintenam-e  of  which  is  the  ai-cond  o(  the 
siK'cified  objects  o(  the  organisation),  the  answering  of  the  daily  letter 
from  the  iK-rplexeil  parent  whose  son  is  approaching  the  completiim  of  his 
last  term  at  school,  may  in  it-self  s«'em  to  In-  sufficient  justification  to  the 
many  engineers  who  would  Ix-  nlicved  thendiy  (mm  the  onus  o(  n-plying 
to  this  ma.ss  of  correspondence  To  advisi-  the  pan-iit  sympalhi-lieally 
and  well  is  a  work  of  first  clads  importance.  Nsause  it  is  of  r<'al  conse- 
quence that  ever>-  Ixiy  should  Ix-  helixxl  to  attain  to  the  hit'liest  level  of 
service  of  which  he  is  capable.  .\s  a  link  by  whiih  pari-nts.  stIuhiIs.  and 
universities  are  enabled  to  get  into  din-ct  touch  with  thi-  cniimiN-ring 
industry  and  profession,  the  propistHl  central  organisation  will  he  |>er- 
forming  one  of  its  most  important  roles.  The  letters  of  supjx.rt  that  h»ve 
Ix-en  n-ceivcd  from  the  heail^masteni  of  practically  all  our  public  whixds 
arv  in  thcnwelves  sufficient  I'Vidcnce  of  the  useful  wrviiM-  that  such  a 
scheme  couM  rcmler  in  this  din-ction,  and.  i  onsidering  the  im|xirt.inee  of 
engineering  to  the  nation,  the  value  of  attracting  into  tins  fiehl  a  proper 
proportion  o(  the  country  s  nii>st  promising  youth  ran  haixlly  bo  over- 
estimat<-d. 

it.  And  the  neeil  for  making  the  inoal  of  thoae  who  itn  enter  engiiipering 
is  equally  vital  and  l.-ads  Iolm.-.iIIv  lo  the  inclusion  o(  the  ihinl  of  thealmve 
metilioned  objects  of  llii'  orwinisation.  Without  doubl.  iiiu.li  |N>tenti*l 
talent  is  pn-veiiled  (roiii  .i  >■  I  omc  •  illier  oa  quickly  or  a*  wid.dy  as  it 
could   thnuigh   lack  ol    '  i  ince.  and   it    would   U-  a   worthy 
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initiate  means  that  will  give  effect  to  this  principle  of  a  central  organisa" 
tion,  and  that  the  lirst  members  shall  be  representative  of  the  following 
bodies  :  Institution  of  Civil  Engineers,  Institution  of  Electrical  Engi- 
neers, Institution  of  Mechanical  Engineers,  Institution  of  Naval  Archi- 
tects, Iron  and  Steel  Institute,  Liverpool  Engineering  Society,  South 
Wales  Institute  of  Engineers,  Institution  of  Civil  Engineers  of  Ireland, 
Institute  of  Jletals,  Institution  of  Municipal  and  County  Engineers, 
Institution  of  Gas  Engineers,  Institution  of  Mining  Engineers,  Institution 
of  Mining  and  Metallurgy,  Technical  Committee  of  the  Motor  Industry, 
Federation  of  British  Industries,  British  Engineers'  Association,  Board  of 
Education,  Headmasters'  Conference.  Incorporated  Association  of  Head- 
masters, Association  of  Technical  Institutes.  Junior  Institution  of  Engi- 
neers, Xorth-East  Coast  Institution  of  Engineers  and  Shipbuilders, 
Institution  of  Engineers  and  Shipbuilders  in  Scotland.  British  Electrical 
and  Allied  Manufacturers'  Association,  the  Universities  and  technical  col- 
leges of  university  rank,  and  the  Joint  Committee  of  the  Aeronautical 
Society  and  Society  of  British  Aircraft  Constructors."' 

The  Chaibmas  said  he  was  proud  of  the  fact  that  he  had  been  asked 
to  preside  over  what  he  considered  one  of  the  most  important  meetings 
ever  held  there.  There  were  present  educationalists,  professional  and 
manufacturing  engineers  and  many  of  the  great  captains  of  industry,  and 
if  they  could  agree  at  that  meeting  that  the  subject  was  of  such  great 
importance  that  they  could  appoint  a  committee  of  those  who  had  had  to 
deal  with  all  the  different  stages  of  engineering  training,  education  and 
apprenticesliip,  and  if  that  committee  could  agree  on  the  best  means  for 
improvement  a  great  step  would  have  been  taken.  There  was  a  great 
gap  not  fiUly  dealt  with  at  present  between  the  time  when  a  boy  arranged 
that  'he  was  going  to  be  an  engineer  and  the  time  when  he  actually 
became  an  engineer.  They  lost  many  engineers  on  account  of  that  gap, 
and  many  of  those  who  became  engineers  would  have  been  better  engi- 
neers if  they  had  had  some  more  guide  than  they  had  at  present.  There 
was  no  proposal  to  try  and  interfere  with  the  programme  or  activities 
of  any  university,  engineering  institution  or  society.  He  would  be  sorry 
if  any  organisation  had  not  enough  elasticity  in  itscU  to  alter  its  rules  if 
it  were  proved  that  such  change  was  required  in  the  best  interests  of  the 
nation.  He  put  before  the  meeting  four  elementary  proposals,  leaving 
out  the  question  of  finance.  The  first  was  that  manufacturing  and  trade 
interests,  in  which  this  country  was  largely  concerned,  depended  to  a 
large  extent  upon  engineers,  acting  in  many  cases  with  chemists,  metal- 
lurgists and  other  profesional  gentlemen  ;  the  second  was  that  a  full 
supply  of  young  engineers  was  necessary  to  recruit  the  ranks  ;  the  third, 
that  it  was  necessary  that  such  young  engineers  should  have  the  training 
necessarv'  for  them  to  prosper  in  their  profession  and  be  the  means  of 
causing  the  industry  of  the  country  to  prosper  ;  the  fourth,  that  the 
means  for  obtaining  the  necessary  training  for  young  men  to  become 
engineers  were  not  as  satisfactory  as  they  might  be  at  the  present  time. 
He  hoped  the  result  of  that  meeting  would  be  a  great  improvement  in  the 
education  and  training  of  engineers  and  the  drawing  together  of  the  educa- 
tional, profeiwional  and  manufacturing  interests.  The  war  had  drawn 
them  tfjgether.  lA!t  them  form  bonds  to  keep  them  together  in  the 
futun-  when  they  would  have  to  continue  the  fight  for  the  commercial 
jKiiiitioii  of  the  eountrj'. 

-Mr.  A.  E.  BKimiMAN  (Daimler  Co.),  in  giving  an  outline  of  the  origin 
and  puriKjse  of  the  proposals  to  be  discussed,  said  the  seed  of  that  meeting 
might  l)e  said  to  have  been  sown  by  a  recommendation  made  to  the 
Board  of  Education  by  a  conference  of  engineers  and  educatiomitists,  who 
having  diwjuBSf-d  some  of  the  problems  of  engineering  training,  more  i)ar- 
tieularly  from  the  industrial  point  of  view,  ^anu'  to  the  conclusion  that 
there  was  a  va«t  amount  of  uwful  work  that  (-ould  only  be  accomplished 
by  Kome  [H-rrnani-nl  organisation  (iroperly  authorised  to  undertake  it. 
Thei'duciitional  needs  of  the  engineering  industry  justified  the  creation  of 
Home  cent  nil  and  re|)rescntativc  organisation  to  deal  with  such  matti'rs. 

.Mr.  Jit-rriiiian  then  rend  extracts  from  the  above  memorandum,  and 
in  the  coiime  of  hiH  remarks  said  the  n(*d  for  maintaining  a  central 
information  bureau  was  also  in  part  related  to  the  problems  that  arose  in 
loniii-ction  with  this  subject  of  eo-oritination.  It  wiui  of  firstclnHS 
ini|K.rtiirir;e  that  every  boy  should  h<-  liclfHid  to  attain  the  highest  level 
of  wrviii-  of  which  lie  won  capabli-,  ami  it  was  important  that  he  should 
ln'  proiierly  ndviwd  at  thi-  outwtt  of  his  career.  The  third  object  of  the 
pro|Hm<i|  orgnniHulion  was  the  piomotion  of  Hcholarshiim  in  favour  of 
I  lew  whow;  ability  was  prevr-nled  from  developing  a«  widely  or  as  <|uickly 
.iw  pl  «liiiuld  through  luck  of  a  litlle  financiifl  assinlance  at  the  right  lime. 
II.  r.  (.rnd  <liie||y  to  the  boy  who  hud  already  entered  industry,  jmd 
IK. I  I..  Ile.w  wli.me  uiiidemii  attttinmentH  placed  them  within  reach  of 
tie  re  .r.v  ».  liol.irHhipn  for  llio«.-  who  showed  excellence  at  si:ho.>l.  The 
(..II. .Mill,'  five  principli'SHhiiuld  iharaeteriiH!  the  orgBnisation  :  (1)  It  numt 
I-  l»  rii.,iierit  il  It  w.w  to  r  arry  through  a  comprelienHivi'  M.tli.'me  of  work  ; 
C'l  it  iiMjdt  \d-  n  priHcntative  if  it  won  to  provide  the  engini-ering  industry 
Willi  nil  arlit  uhil.-  voi.e  on  edinationul  mulUTx  ;  (;i)  it  must  i-.i. operate 
with  the  inter.HlH  of  whii  h  it  was  representntive  and  co-ordinate  their 
w<.rk  ;  It)  It  MiiiHl  exert  an  nclive  inlluence  and  not  lie  coiit<-nl  with  the 
iiier.'  piibliKhing  of  mi^iiKiranila  ;  (r.|  linanee.  At  Ihi'  Hoard  of  Kilucalion 
it  wiw  urgid  lluit  m.iiiilliiiig  might  Ik.  done  within  thiit  ili-partini.nt.  but 
siil.iieijiieiitly  iteverul  engiii.  .th  BUggeKled  that  it  would  be  pief.Tabl.'  to 
idtulilmh  thewhempoM  an  iii.|.'|«.ndeiit  fooling,  s.i  that  while  co. operating 
With  til.-  Hoanl  of  |.>lu<'ation  uiiil  othiTeiiiicntionul  boilicH  it  might  Im-  free 
from  III..  iii.i-.|  of  (iovemnienl  liiianiM..  .Mr.  j.'islieragnM'd  with  that  view. 
Hit  l.m.w,ii  ('i.KiiK  (limtitiition  of  .Mechanical  Engineem)  Hiiiil  he 
liKTti-ii  with  what  lind  lioen  snitl  ax  to  the  desirability  of  inHtiliiting  a 
l.'..ly  of  till-  kind  in.licftt<'d.  Tie  re  was  a  didieiiity  wliich  almost  every- 
one flit  in  iN'ifig  .■.-rlain  that  a  young  man  from  a  iiniviTHity  iimld  g.l 
into  a  works  at  all.  The  n-anoii  won  that  many  proprielori)  of  engineeriiig 
works  did  not  like  anyone  to  cine  int..  th«.  workii  for  a  short  time,  an.l 


then  go  away  taking,  as  they  thought,  their  secrets  into  other  works. 
Manj'  enlightened  engineers  had  got  over  that  feeling,  and  the  whole 
nation  should  get  rid  of  it  and  consider  the  interests  of  the  nation  and 
not  merely  the  interests  of  individual  firms.  In  some  cases  to  get  rid 
of  that  purpose  of  limiting  the  works  staff  to  those  intending  to  remain 
there  it  might  be  necessary  to  have  legislation.  Government  institutions 
running  large  works  should  also  be  forced  to  take  in  apprentices  and 
highly-trained  scientific  men. 

Mr.  Michael  Longridge  (President  of  the  Institution  of  Mechanical 
Engineers)  said  his  institution  had  among  its  members  a  large  number  of 
manufacturing  engineers,  who,  perhaps  more  than  any  other  branch  of 
engineers,  were  vitally  interested  in  the  solution  of  tliis  question.  The 
success  of  -the  scheme  depended  largely  on  manufacturing  mechanical 
engineers.  He  could  only  speak  for  himself  and  not  for  the  Council  or 
members  of  his  institution.  So  long  as  the  proposed  committee  would 
confine  its  activities  to  advice,  consultation,  providing  schemes  for 
apprenticeship,  collecting  and  disseminating  information,  but  refrain 
from  any  attempt  to  force  its  schemes  into  the  work,  he  thought  it  would 
be  supported  by  every  engineer.  The  engineering  industry  was-  the 
greatest  industry  of  the  country,  and  the  existence  of  the  country  de- 
pended on  its  prosperity  ;  but  its  prosperity  depended  upon  finance. 
Wages  had  risen  to  such  a  level  that  the  ruin  of  the  industry  stood 
before  them  unless  by  increased  efficiency  and  larger  output  they  could 
compensate  by  a  larger  income  for  the  increased  expenses.  The  only  way 
of  gaining  that  efficiency  was  by  a  better  education,  general,  technical 
and  religious,  and  also  by  supplementing  that  education  by  a  technical 
and  commercial  training.  (2)  The  clause  in  the  memorandum  with  regard 
to  an  information  bureau  required  no  argument  in  its  favour.  It  would 
bridge  over  a  gap  which  had  long  existed.  (3)  The  clause  relating  to  the 
endowment  of  scholarships  he  thought  was  open  to  a  certain  amoimt  of 
criticism.  The  scheme  was  to  be  supported  Ijy  contributions  from  engi- 
neers. Manufacturing  engineers  were  already  bearing  a  heavy  burden 
in  the  time  and  money  they  spent  on  the  training  of  apprentices,  and  it 
was  a  doubtful  step  to  saddle  them  with  the  provision  of  scholarships. 
That  should  be  a  national  business  worked  by  the  State  through  the 
universities  and  secondary  schools,  supplemented  by  the  contributions  of 
private  citizens. 

Mr.  C.  H.  WoRDiSGHAM  (President  of  the  Institution  of  Electrical 
Engineers)  said  as  an  individual  member  of  his  institution  he  gave  his 
whole-hearted  support  to  the  scheme.  So  far  the  Council  had  no  details 
before  it,  and  therefore  it  was  not  possible  to  say  they  entirely  approved 
of  everything  that  might  be  done  in  the  future,  but  the  Council  had  always 
held  most  strongly  that  education  was  of  vital  importance  to  the  elec- 
trical industry,  and  he  was  sure  they  would  always  give  the  strongest 
possible  support  to  any  scheme  which  promised  to  promote  successful 
education  of  engineers.  The  kejTiote  of  that,  as  of  almost  all  action  that 
would  have  to  be  taken  after  the  war,  was  the  co-ordination  of  existing 
resources  and  the  co-operation  of  existing  institutions.  All  petty 
jealousies  and  seeking  after  benefits  for  individual  works  must  be  sunk  in 
the  gl-eat  national  effort  that  would  have  to  be  made  if  this  country  was 
to  hold  its  place  in  tlie  world's  markets.  He  thought  this  schen^e  con- 
tained the  elements  of  success.  He  took  it  this  new  body  would  not 
attempt  to  arrogate  to  itself  functions  which  properly  bolongi^d  to  existinf 
authorities  and  institutions,  but  that  it  would  be  rather  an  advisory  body 
on  the  one  hand,  and  an  exciting  body,  on  the  other.  The  training  ana 
education  of  the  young  engineer  were  largely  haphazard  and  a  matter  of 
luck.  There  was  no  fixed  ideal  accepted  as  being  the  best  training  for 
the  engineer,  and  if  this  new  organisation  could  lay  down  lines  which 
were  generally  aice])tablc  to  engineers  as  a  whole  that  would  be  an  enor- 
mous thing  accomi)lished.  If  also  they  could  co-ordinate  the  existing 
educational  authorities  and  bring  them  into  contact  with  the  works  they 
would  have  attained  nine-tenths  of  what  they  se^out  to  do. 

Mr.  W.  H.  Em.i.s  (.Master  Cutler  of  Sheffield)  said  it  was  important 
thak  industry-  should  associate  itself  in  the  matter.  It  would  only  be  a 
success  if  the  industrial  hou.ses  realised  that  they  had  a  responsibility  as 
regards  their  apprenticeslii])s.  He  would  be  glad  if  this  organisation  led 
to  employers  realising  that  they  had  a  duty  to  consider  the  welfare  of 
their  apprentices.  Me  hoped  to  confer  with  the  committee  on  the  details 
of  this  ipiestion.  .\s  an  old  member  of  the  Cambridge  .Vppointnu'uts 
Board  !«•  felt  that  they  had  not  a  proper  oi-ganiaation  for  allowing  the 
best  brains  from  the  university  In  go  forward  into  the  iT\dnsliy  of  n\echa- 
nieal  eiii^in.'.riiig,  and  he  hoped  thev  would  be  able  to  alter  thai. 

I'n.f  W.  |.;.  Dai.hv  (Institution  of  Naval  Aichitects)  said  to  tho.sc  who 
had  given  a  large  portion  .)f  their  lives  to  the  scientific  cducaticm  of  engi- 
neei-s  tliiit  meeting  was  full  of  enoouragi'uu-nt.  .Mr.  Uerriinan,  the  origi- 
nator of  the  proposals,  was  a  nnm  of  eiieigv  and  entluisiasm.  He  ivpro- 
sented  the  cmployiTs.  anil  he  (I'n.f.  Dalby)  hoiicd  tin-  scheme  would  bo 
uarried  forward  with  the  energy  and  enthusiasm  of  the  emphiyera.  Not 
many  years  ago  to  hnvi'  a  reputation  in  an  engineering  works  of  acionlino 
knowledge  was  to  )..■  ihimned,  anil  proiuolion  was  impossible.  Ho 
thought  that  stale  of  t  liiiigs  had  paswd  iiwiiy.  or  they  would  not  have  had 
a  meeting  like  tliiil.  Tin  years  ago  he  went  to  Charl..ltcnburg  to  make 
investigatioiiH  as  to  Ih.'  training  of  engineers  in  iiiriimny,  ami  he  found 
there  were  lll,(l(HI  Htiid.MilM  of  engineering  ov.-r  IH  years  of  age.  Many 
of  thi'iii  bcfori'  thev  Htiirl.'.l  on  th.-ir  .■iigiiu'cring  course  were  as  well 
.•diiiiiteil  uH  many  ol  our  pi...ple  who  had  ImUcu  a  degi'ce.  lie  cimhl  only 
liiid  in  our  univerHiticH  uIduI  1H»U  men  wli..  c..m]iar.'.l  with  those  10,0(10 
men.  There  w.is  n..l.  howi-ver,  much  tli.'  matter  with  the  (|Uality  of  our 
highly- trained  m.-ii  in  the  engiiu-ering  profesHion.  He  did  uoti  think 
bett-T  eilii.-ation  could  be  given  in  any  otli.r  country  than  was  given  in 
oin-  iiniviTsiticH  .l.-voting  thenisi'lves  to    .-iigim-i-riiig   Iniiiiiiig.      Ileforo 

M| iMJiHiiig  it    wiiH  iieccHsarv  to  builil  o  strong  pedi-stal  of  cngin.'cring. 

It  WHS  diflicult  to  i!.-t  emploV.'rs  to  take  th<-  men  who  had  b.'cn  educated 
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scientifically.  Sir  Alfred  Yarrow  10  years  ago  abandoned  the  systen  o£ 
pupils  paying  large  premiums,  and  he  paid  every  man  in  his  works  a 
living  wage.  That  system  ought  to  be  adopted  all  over  the  country.  A 
good  plan  was  for  a  man  to  enter  an  engineering  works  and  for  his  train- 
ing to  include  three  years  at  a  poly.  The  system  wa-s  in  operation  to  a 
certain  ext<mt  at  the  Queen's  Engineering  Works,  Bedford. 

Lieut. -Com.  ('.  F.  Jexkix  (Oxford  University)  said  he  was  with  Mr. 
Berriman  in  the  main  principle  he  had  put  forward,  but  there  was  a  lack 
of  informatitm  aa  to  what  it  was  proposed  to  do.  Scholarsliips  should  be 
I>rovided  by  the  manufacturers  and  not  the  colleges.  .Manufacturers 
denied  that  they  were  responsible  for  continuing  the  student's  education. 

Sir  A.  Sei-bv  Bioge  said  on  behalf  of  the  Board  of  Education  he  cordi- 
ally supported  this  scheme.  He  thought  the  framers  of  the  scheme,  and 
he  knew  the  Board  of  Education,  had  detinitc  things  in  their  minds.  The 
Board  had  always  suffered  from  not  having  responsil)le  bodies  repre- 
Henting  the  industries  with  whom  they  could  deal.  If  the  Board  did  all 
it  could  for  boys  up  to  16  years  of  age.  and  provided  them  with  a  course 
of  education  wliich  would  be  useful  to  them  when  they  twcame  engineers, 
would  the  employers  make  it  worth  the  while  of  the  boy  to  be  educated 
up  U)  Hi  ?  The  Board  felt  the  want  of  a  bureau  to  which  parents  could 
write  for  adnce. 

Mr.  J.  P.  Bedson  asked  whether  it  was  proposed  that  the  organisation 
should  e.\tend  to  all  apprentices — the  young  apprentices  who  were  the 
I  hildrcn  of  fitters  and  mechanics,  generally  in  the  works.  If  that  was  the 
I  a.se  he  welcomed  it  gladly.  One  thing  that  prevented  boys  who  were 
fitted  to  do  so  from  filling  the  ranks  of  our  capable  engineers  was  that 
they  could  not  afford  to  Ix.'  made  apprentices  at  the  wage  that  was  paid — 
frei|U"  ntly  as  low  as  .'s.  a  w  ek. 

.Sir  Wilfred  .Stokes  (President  of  th*'  British  Engineers'  A.ssociation) 
said  his  association  welcimied  this  movement.  He  undei-stood  the  com- 
mittee was  to  be  formed  of  a  single  representative  of  each  of  the  institu- 
tions mentioned  in  the  resolution.  Out  of  2li  members  probably  1 1  would 
Ik-  manufactur(>rs,  and  from  that  point  of  view  he  was  content  to  leave 
them  to  decide  what  was  to  be  done. 

.Sir  .loHN  Wolfe  Barkv,  in  movinc  the  resolution,  said  he  had  been 
lonnect^l  with  this  matter  of  engineering  education  about  40  years,  and 
it  was  a  gratification  to  him  to  find  that  such  an  influential  meeting  on 
the  matter  could  bti  called  together.  It  was  only  in  IS80  that  technical 
education  loomed  in  the  eyes  of  the  public  in  the  proportions  to  which  it 
was  entitled.  The  City  and  (Juilds  Institute  was  erected.  I'pon  that 
institute  ho  thought  upwards  of  a  million  pounds  had  been  spt'nt,  and 
some  £2.1,000  a  year  was  still  being  s|)fnt.  What  he  might  call  the 
offiiere'  training  corps  "  of  the  engineering  army  was  in  a  very  fair  way, 
and  he  i'ndorH4>d  Prof.  Dalby's  view  that  it  required  very  little  to  Ix' 
addiwl  III  it.  No  university  or  college  could  by  any  system  of  education 
fulfil  the  full  requirements  of  an  engineering  education-- praitical  cx- 
|H'rieni(i  in  ii  factory  or  an  engineer's  office  must  be  addid.      Hut   with 


regard  to  the  rank  and  file  of  the  great  industrial  army,  he  was  of  a 
different  opinion.  He  thought  verj-  much  was  required.  If  the  young 
pupils  %vho  joined  from  school  were  educated  pari  passu  with  their  prac- 
tical training  we  should  have  an  industrial  army  second  to  none  in  the 
world.  But  we  had  not  got  it  now.  There  had  not  been  that  encourage- 
ment that  there  should  have  been  of  education  in  the  great  manufacturing 
shops.  In  what  way  was  that  to  be  given,  particulaj'ly  in  view  of  the 
requirements  of  practical  work  which  necessitated  a  youth  beginning 
work  at  six  in  the  morning  and  finishing  at  five  in  the  evening.  The 
question  of  how  instruction  could  be  given  to  them  require<l  great  con- 
sideration. It  required  revision  of  the  hours  of  labour.  He  thought 
those  matters  could  be  settled  by  a  representative  committee.  Different 
opinions,  difficulties  and  faciUties  could  be  discussed,  and.  provided  they 
wished  to  arrive  at  a  satisfactorj'  conclusion,  a  means  would  Ik-  arrived 
at  for  educating  youth  who  came  from  school  straight  into  the  works.  The 
whole  level  of  the  youths  who  were  going  to  pursue  practical  engineering 
wanted  raising,  and  from  that  raised  level  would  emerge  the  gn-at  leaders 
'  of  the  future  who  would  direct  the  industries,  and  he  hoivd  wouM  do  it, 
as  the  Americans  did,  early  in  life.  But  they  must  lx>  fitted  for  those 
positions  of  responsibility,  and  the  object  of  the  organisation  they  were 
discussing  was  to  bring  about  such  an  education  of  the  youth  of  ttiis  country 
as  would  not  only  provide  the  leaders,  but  raise  the  whole  level  of  the 
engineering  knowledge  in  the  country'  at  large. 

I)r.  W.  H.  H.^DOW,  in  seconding  the  rvsolution,  said  academic  attain, 
ments  were  sometimes  actually  a  bar  in  the  industrial  world.  But  the 
educational  an<l  the  indiistrial  cla.s.ses  had  gradually  converged  an<l  tho 
universities  adapted  their  methods  to  the  requin-ments  of  the  industries 
amongst  wliich  they  Uved.  When  the  academically  trained  man  did  get 
under  weigh  in  the  works  he  went  further  than  those  who  liad  not  had 
their  minds  trained.  The  great  industrial  leaders  had  now  come  to  tho 
help  of  the  universities  and  their  help  had  Ix'cn  invaluable. 

The  Right  Hon.  A.  D.  Acland  (former'y  Minister  of  Education)  said  tho 
proposed  bureau  whereparentscouldobtain  informal  ion  would  Ih- of  great 
benefit.  There  was  every  reason  to  tliink  Mr.  Fisher  would  bring  in  soon 
a  scheme  of  Government  scholarships.  He  (.Mr.  .\claiid)  was  chairman 
of  the  consultative  coinmitt.H-  of  the  Board  of  E»lucation  to  which  this 
matter  was  referred.  The  committee  considen-d  the  question  of  scholar- 
ships mainly  bearing  on  scientific  research,  and  recommende<t  that 
£100,000  should  l>e  exiKMuied  on  scholarshi)>s  at  higher  secondarj-  schools, 
with  the  object  of  keeping  the  stuthnts  from  Iti  to  IS  years  of  agi'.  They 
also  recommended  that  a  sum  exceeding  £ltHI,tXH>  should  Ix-  expended  (m 
tiovemment  scholarships  at  the  universities.  It  was  not  Iimi  lat<-  for  the 
promoters  of  the  scheme  now  undor  dis<'U.ssioi\  to  approach  Mr.  Fisher 
before  he  drew  up  his  estimates  for  next  year,  and  inform  him  of  the 
amount  which  it  was  consiilcred  was  n-quin-d  for  scholarships. 

Other  sjx'iik  rs  having  supported  the  resohit  on.  it  was  put  and 
r;irried  iinanimouslv. 


THE  QUESTION  OF  NITROGEN  FIXATION  IN  THE  U  S.A.  FOR  PURPOSES  OF  WAR. 

(ConcUded  ftom  p.  126  ) 


By-probitt  .\msionw. 

This  Mourci'  of  ammonia  is  to. day  the  chief  nource  of  iiimbined  nitrogen 
in  nil  countries,  in<'luding  (iermany.  .Xmnnmiii  produced  by  the 
ilcstruetive  distillation  of  coal  when  pun-  is  thi-  same  a«  any  other  am- 
ny>nia,  and  can  Ix-  read-ly  oxidi.-w-d  to  nitrii-  acid. 

The  recovery  anil  ulilisntion  of  nmmonin  in  by. product  coal  has  Ix-en 
n-cogniM-d  by  "economists  for  di-cades  to  In-  one  of  the  most  important 
devehipnienti  for  con-M-nring  the  wialtli  of  the  nation.  In  Cernmny 
two.fiftliH  of  the  rofti  used  is  iarbonis..cl  in  by-product  coki-  ovens,  and  al( 
the  coki-  proiliiced  is  prcxluceil  in  plunl--  fitted  for  the  recovery  of  by 
pnidiiets,  including  nmmonia.  In  ihi'  country  li-ss  than  one. tenth  of 
thi'  biliiiiiinoUH  loni  liurin-il  is  coki-d  in  bypnxluit  iiveiin.  Of  the  coke 
priHliiii-il  In  .\meriiii  over  om-  half  is  still  pnidin-ed  In  Ix-ehive  ovens  ill 
which  till-  gas,  animonla  and  all  other  Ivjr.pnvdiicis  an-  ruthlessly  de. 
siniyiil.  Tlier<-  lift*  Ix-eii  neverllieli-..^  .1  rapid  iiii  n-nse  in  Ihn  installation 
and  ii|H<rati<<n  of  by  |iriidiii't  ovens,  and  nn  iiii<ii'a»<'  In  aininonia  priHliic. 
tlon  that  would  noi  have  Ih-cii  IIioiikIiI  |i..«ilile  two  years  ago. 

Thi-  insliilliiMon  ot  111.-  by  prodiiet  .  ..!,.-  prix-esH  means  a  larger  supply 
mil  only  id  niniiiiiliia,  but  alsn  of  Is-n/nl  ImIiioI,  phenol,  naphthaleiu-,  and 
nlial  for  iiiiiniMOns  piir|H>s<<H  anil  n-quln-d 
nt  and  futiim  ilyeatiilTH  Indualry.  lt<-n/.ol, 
iiiilnry  in  iiii|MirlAnre  to  an  ample  nupply  of 


i.lliir  priHliicIs  iilmoliil.lv  i-ss. 

in  tiini-  ii(  |Niiii'  lor  our  pn  sr 

tiilnolaiid  plii-ni.liiie.-Mlv  si  - 1 

ilrli-  ai'id  fur  war  piirpus.s 

Till-  ii«<'  of  till'  liy  pnxliiil  eiilo-  pi 

liii(ii-  qiinnlitli's  of  gas  for   |Hiwi-r  pi 

Ldlillllalion  lit  coal  Is  roiidui  led  In  sp 

^•tnmoiiln  can  I"-  im  n-nx-d  live  to  - 

Mp  hydro  eleil  tie    pow.-r  inn   !»■ 

thoil  IS  now  iitllisiMl  in  lierniiinv 

Ip  (Miw.-r  and  ln.r>'«»pd  aninioiiln  i 

timt  biliimiiiixis  coal  iim-iI  should 

Unls-d  Ihe  wiirld  loil  It    >-  I--' 

,iinil  the  lonsiiiiipi' 
nctlon  of  inni  nnl 
llnnlend  of    eonl     1 1. 

Abslrnrt  nl  n>|lurlJI  In  lie 

I."  r.M.A. 


•  ■■■'  itlxi  nieann  the  pRxliiction  of 

-         In.l I.   if    the  ileslniiliv 

III  priidlli  IT  giis  ov.-lls  Ihe  output 
I  iM,  ntid  |Hiui<r  roinpanilile  with 

I  I   nl    ll.i-   sum.     Inn.        This 

I    III  immeiis.-  «  nil-  fill   pii'dneing 
.|..it. 

lii-nted  in  by  pnaliiel   ovrIM  In 
I...  t. ^^U   p.  ..I.I   .till    l...li 


Iniliisirinl  and  V.t 


smoke  nuisance  and  all  its  con.omitant  loss  to  pro|x-rty.  It  would  prv>- 
diice,  besides  other  by-prixliicts,  appniximat<-ly  l,tKi0,0IK>  tons  of  am- 
monia in  this  country  "alone.  The  day  is  far  off  Ix-fon-  this  highly  desir- 
abh-  n-.HUlt  will  U-  ri-Bche<l,  but  it  should  noin-  the  le.ss  Ix-  striven  for. 
Aln-ady  legislation  abroad  n-quin-s  the  us<-  of  coke  instead  of  bituminous 
coal  f.ir  lertain  industrial  purp..si-s.  BypnMlucl  coke  ovens,  however, 
cannot  1m-  installed  by  th.-  l'nit<-<l  Sl.ites  (lovemnu-nt  for  the  punx>se  of 
producing  nmnioiiia. "  The  nniin.ma  should  Ix-  syuply  a  by.pnMiuct  inci 
dental  to  the  proiluction  of  ...k.-  for  iiidiislrini  pur|Hi!«-,s.  I'mler  war 
Conditions,  howi-ver.  Ihe  out  put  of  ammonia  fr>im  by  prixliict  .-oke  ovens 
ciihl,  by  Oovirninent  n-giihili..ti.  b<-  irnnlly  incri-.is.sl.     This  lias  Ixvn 

nccomplished  in  Oernmiiy,  tie- bv  priHl't  ■       ' <.:-..! — n.in.- 

to-day  with  over  o tliini  of  the  \w  ■"■>■ 

liermniiy  has  had  nn  in.  n-n--  fnnn  li lo. 

gen  from  this  soiii  '  i i.uni.  - ,  ...  ohm' 

in  .\mi-rica  an-  m 
The  use  of  li>   , 
inunilli.iis  pur|».- 
mill   thai    Ihe   plnn: 
I'.iul.l  Innii-li  nniii 

pn 


n.  Iiinl  i-iwl  of  pi 
iif  liititmln..<i-i .  I 
this  subsljin..', 


n  of  niti'c  a»-id  for 
.  nln-ndy  available, 
t-  of  tiie  countrv 


164 


THE  ELECTRICIAN. 


NoVEMBEE    2,    1917. 


it  appears  certain  that  if  the  mechanical  difficulties  are  solved,  nitrogen 
will  be  fixed  in  this  form  cheaper  than  by  any  other  known  synthetic 
process. 

XiTBic  Acid  from  Ammonia. 

All  processes  for  the  s_\-nthetip  production  of  nitric  acid,  except  the  arc 
process,  involve  the  oxidation  of  ammonia.  The  processes  commercially 
in  use  involve  the  direct  oxidation  of  ammonia  gas  in  the  presence  of  air 
in  contact  with  metallic  platinum.  In  Germany,  according  to  the  latest 
pubUshed  figures,  approximately  100,000  tons  of  nitric  acid  are  annually 
produced  through  the  Frank  C'aro  process,  which  involves  passing  mix- 
tures of  ammonia  and  air  through  electrically  heated  platinum  nets  of  80 
to  100  mesh. 

The  Ostwald- Barton  process  first  developed  at  Villevord,  Belgium,  and 
brought  there  to  a  commercial  success  at  the  time  of  the  opening  of  the 
war,  is  now  installed  in  two  plage  plants,  one  at  Angouleme.  France,  and 
the  other  at  Dagenham,  England.  The  present  commercial  efficiency 
and  output  by  the  Ostwald- Barton  process  is  higher  than  by  any  other 
concerning  which  exact  figures  have  been  obtained. 

The  processes  for  the  oxidation  of  ammonia  are  seemingly  free  from 
any  complicated  patent  situation.  By  the  oxidation  of  ammonia,  nitric 
oxide  gases  are  obtained  of  much  higher  concentration  than  those  pro- 
duced by  the  arc  process.  Accordingly,  much  less  tower  space  is  neces- 
sary for  t  heir  absorption,  and  much  stronger  acids  can  be  directly  obtained 
by  concentration.  Although  in  the  arc  process  the  concentration  of  30 
to  35  per  cent,  nitric  acid  to  strong  acid  is  required,  in  the  oxidation  pro- 
cess an  acid  of  50  to  55  per  cent,  strength  is  easily  obtained  directly  from 
the  towers,  and  the  concentration  thereof  is  accordingly  a  simpler  matter 

OxiD.iTIOX  OF  AMMONI.i  IX  SOLUTIOX. 

.A  method  has  been  developed  in  Sweden,  details  of  which  are  mi- 
known,  for  the  oxidation  of  ammonia  or  eyanamide  direct  to  ammonium 
nitrate  in  solution.  The  ammonium  nitrate  can  then  be  easily  concen- 
trated by  evaporation,  and  can  be  converted  to  nitric  acid  if  desired. 
The  proce.s.s  seems  worthy  of  very  careful  consideration,  and  will  be  in 
commercial  operation  this  coming  summer,  a  plant  being  now  in  process 
of  erection  near  fJothenburg,  vSweden.  .-V  second  and  much  larger  plant 
is  also  being  erected  near  Berlin,  Germany.  It  is  particularly  important. 
because  nitrate  itself  is  becoming  one  of  the  most  important  of  aU  explo- 
sives. 

The  Nitrogen  Situation. 

Owing  to  the  fact  that  (icrmany  lias  been  cut  off  from  importing 
nitrate,  and  has  found  it  necessary  to  produce  huge  quantities  of  com- 
bined nitrogen  for  agriculture  as  well  as  for  munitions,  synthetic  pro- 
I-.-8WS  have  made  great  progress.  In  the  United  States,  in  the  event  of 
war,  the  ))osition  would  be  different  owing  to  various  causes.  For 
cxamfile.  lart'e  quantities  of  fertilisers  are  used  on  the  cotton  crop.  War 
would  curtail  this  crop  and  also  the  export  of  food  ;  consequently,  the 
need  for  fertilisers  would  be  reduced  instead  of  increased.  .After  the 
war,  Germany  will  be  in  a  i)osition  to  produce  more  synthetic  nitrogen 
than  she  will  require.  .\lso  .American  production  of  ammonia  from  by- 
[>r<Kluct  coke  ovens  has  increa-sed  to  a  point  in  excess  of  the  normal  con- 
sumption. It  Heem.s  certain,  therefore,  that  the  price  of  combined 
nitrogen  for  inrluHtrial  and  agricultural  purjjoses  must  greatly  decrease 
after  tlie  war.  Peace  time  requirements  could  be  supplied  from  coal  tar 
ammonia  with  little  effect  on  the  market.  Thus  no  serious  emergency 
problem  confronts  the  United  iStates. 

Co.sT  OK  Nitric  .Aciii. 
Thi'  cost  of  nitric  acid,  per  se,  whether  as  weak  nitric  acid  or  as  con- 
•entrateil  nitric  acid,  i.'*  lowest  by  the  arc  process  with  hydfo-elcctrii' 
|..iwcr  di'liven^d  to  the  furnace  at  a  cost  of  SIO  per  horse.  jMnvcrycar,  or 
\'-n.  The  cost  of  nitric  acid  obtained  by  the  oxidation  of  pure  ammonia 
in  inde|M.n'lent  of  the  snurce  of  the  ammonia  and  must  theri'fore  depend 
u|Mpn  ttie  conl  of  iiniiiioiiiu  gas  in  the  gas  holders  ready  to  be  passed  to  the 
u%iilf<iuK  appnrntUH. 

The  cott  of  nmmonin  has  at  the  prewnt  time  no  relation  to  its  selling 
prill-  The  actual  cost  of  collecting,  absorbing  and  purifying  ammimia 
from  till-  ginM-H  devi<lo|H>d  by  the  dcstruiilive  distillation  of  bituminous 
i-<inl  ill  oIIht  wordM,  the  co«t  of  ammonia  considi-n-d  as  a  byproduct — 
1  I'-'  tliHii  by  any  other  proccHH.  The  Helling  price  of  byproiliii't  am- 
ir, .m  .  1-,  i-iitiri-ly  a  qiii-Mlion  of  comiM-lilion  with  other  nitrogenous  pro- 
I  '  I  iind  huM  in-en  fixed  in  the  paal  almost  wholly  by  the  inurket  price 
•liiiin  iiilr«l<-  with  wliiili  it  enters  into  competition.  Kveii  should 
■  I  iii.i  bi-  placed  on  till-  market  by  the  Haber  proc.-ss  at  a  price  as  low 
I     I      Mi-<  iM-r  poiniil,  liy-proiluct  ammonia  will  still   be  sold  in  compcli 

' ''-ri-witli  at  II  profit  to  the  produ<ier.      Its  cost  price  is  largely  a 

111  .1 1  I  ..f  lii.okkeepjng.  JtB  si-lling  prino  will  in  the  fiiluii-.  as  in  the  paHt. 
ill  |i.ri-l  upon  the  roin|ietition  of  other  soun-ea  of  coiiiliiiii-d  nitrogen. 
Til"  Mnlx-r  prmenii  run  prodiii'c  and  In  producing  ammonia  Hynthelieully 
elieA|MT  tlinii  any  ollii-r  »ynllii-tie  process  now  InduHtrially  applied.  The 
I  ynnaniide  proii-HH  atnnilH  iii-«t  in  order. 

HUMM.MIY  Of  OlSrU'HIOSH. 

1.  The  UovrmmenI  xhniild  obtain  it«  nitric  ncid  by  the  oxiilalimi  nl 
amnion  in. 

2.  TIlP  fiovemmeiit  ihnulil  procei-il  slowly  in  tin-  mntti-r  of  tin-  eree 
lion  of  plaiitK  for  the  produilion  of  aminonia,  as  developniciils  in  the 
e>niiaii|i-  priM-emt  nml  the  iivailnbility  of  the  llaber  procniiH  iiiiiy  render 
valmli  ,    .viiliin  n  ithort  time  any  large  oxpeiiiliture  for  the  production  of 

'  v..niimii| 

I  .1  '  .I..11I1I  wlu-ther  liydro  I'lnotrle  powi-r  will  be  nr-i^cHHiiry  or 
from  now  for  the  nKmt  elfleieiit  procesn  of  (Wing 
•■vly  I  ili-em  it  iinwiw  to  install  Nudi  liydni  elcetrlo 
iili  the  i.iile  piHii'.-.-  of  iMiiiliii  ini;  niliii^iiii. 


The  above  report  was  followed  by  one  dated  April  20tli,  by  Mr. 
Par&ons,  in  which  the  progress  of  a  synthetic  ammonia  process 
by  the  General  t'hemical  Co.  is  outlined.  Also,  furtherjiarticulars 
are  given  of  the  cyanide  process.  In  the  former,  direct  combina- 
tion of  nitrogen  and  hydrogen  takes  place  at  lower  pressiires 
than  those  necessary  in  the  Haber  process.  It  is  recom- 
mended that  a  sum  of  $3,500,000  be  made  available  to  build  an 
experimental  plant  for  this  process,  and  that  experiments  be 
carried  out  on  a  large  scale  on  Bucher's  cyanide  process. 

The  po.sition  has  been  considered  by  the  Nitrate  Supply 
Committee,  whose  report  is  dated  May  11,  1917  : — 

The  Nitrate  Supply  Committee  consists  of  Brigadier- General  William 
Crozier,  Rear  Admiral  Ralph  Earle,  Brigadier- General  Wm.  M.  Black, 
Mr.  F.  W.  Brown,  Dr.  Leo  H.  Baekeland,  Mr.  Gano  Dunn,  Dr.  Charles  H. 
Herty,  Dr.  Wm.  F.  Hillebrand,  Dr.  Arthur  A.  Noyes,  Dr.  t'harles  L. 
Parsons,  and  Dr.  Willis  11.  Whitney. 

The  committee  recommends  : — 

1.  That  the  Govi-rnmcnt  enter  into  negotiations  to  acquire  the  rights 
to  use  the  synthetic  ammonia  process  of  the  General  Chemical  Co. 

2.  That  contingent  upon  satisfactory  arrangements  with  the  General 
Chemical  Co.,  out  of  the  $20,000,000  nitrate  supply  appropriation,  such 
sum  as  may  be  needed,  now  estimated  at  S3.00((.OOO,  be  placed  at  the 
disposal  of  the  War  Department  to  be  used  in  liuilding  a  synthetic 
ammonia  plant,  employinc  the  said  process  of  tiie  txeneral  Chemical  Co., 
and  of  the  capacity  nf  (10. (11 10  pounds  of  ammonia  per  24-hour  day. 

3.  That  out  of  tin-  si'ii.oud.diKl  nitrate  supply  appropriation  an  amount 
now  estimated  at  .^liou.iKKI,  or  as  much  as  may  be  needed,  be  placed  at 
the  disposal  of  the  War  Department  to  be  used  in  building  a  plant  for  the 
oxidation  of  ammonia  to  nitric  acid  and  the  concentration  of  nitric  acid, 
of  capacity  equivalent  to  24,000  pounds  of  100  per  cent,  nitric  acid  and  a 
24- hour  day. 

4.  That  the  War  Department  proceed  at  the  earliest  practical  date 
with  the  construction  of  the  oxidation  plant  and  contingent  upon  a 
satisfactory  arrangement  with  the  General  Chemical  Co.,  also  with  the 
Synthetic  Ammonia  plant. 

5.  That  a  form  of  contract  be  entered  into  with  the  Nitrogen  Products 
Co.,  and  that  experimentation  looking  toward  the  industrial  develop- 
ment of  the  Bucher  process  for  the  production  of  ammonia  be  at  once 
proceeded  with. 

(i.  That  out  of  the  $20,000,000  nitrate  supply  appropriation  8100,000 
be  made  available  for  the  active  prosecution  of  investigations  of  pro- 
cesses for  the  industrial  production  of  nitrogen  compounds  useful  in  the 
manufacture  of  e.\  plosives  or  fertilisers. 

7.  That,  in  order  to  increase  the  proJuction  of  ammonia  and  toluol, 
the  Ciovernmcnt  promote  the  installation  of  by-production  coke  ovens. 

8.  That  tlie  decision  as  to  more  extensive  installation  of  nitrogen 
fixation  pro(rss;'s  and  water-power  development  in  connection  with 
them  be  ijoslponcd. 

A  statement  has  also  been  issued  by  the  Ordnance  Office, 
dated  August  21,  1917,  summarising  the  position,  reference 
being  also  made  to  tlic  action  taken  by  the  National  Academy 
of  Sciences  and  the  American  Chemical  Society. 


LEEDS  ELECTRICITY  WORKS  EXTENSIONS. 


Tlie  city  clectiical  engineer  (Mr.  C.'Nelson  llcll'ord)  lias  subiniltcd 
nil  important  report  to  the  Klcctrieity  Coiuiiulteo  recoiunu-iiding 
further  extensions  of  tlie  Whiteli.ill-road  electricity  generating 
station.  The  Committee  has  adopted  the  report  and  has  furtlier 
decided  that,  subject  to  the  approval  of  the  City  Council  on  the 
Olli  inst..  the  first  part  of  the  juoposals  outlined  in  the  ii'iiort  shall 
bo  put  in  hand  forthwith,  this  work  coniprisiag  the  installation  of  a 
12  (11)1)  kw.  tiirbo-altiTH'itor,  four  boilers,  auxiliarv  plant  and  build- 
ing»,  at  an  estimated  Cost  of  i;3()l).()IK),  and  tlie  replaeenient  of  two 
1,401)  kw.  recipiocatiiig  engines  and  alternatois  by  a  (),0l)l)  U\v.  tiirbo- 
ult<'rniilor  at  an  eslimatedCost  of  fto.OOO. 

At  the  outset  .Mr.  Ilcllonl  refers  to  his  l!tH  rcpnit.  wliicli  provided 
for  the  coiiHtrui'tion  of  boiler  liousc,  engine  house  and  switch  house 
Huitable  for  aicominoditing  3li,0!HI  Uw.  of  gi'nerating  machinery. 
It  was  proposed  that  this  should  comprise  three  12,000  kw.  units.  The 
HUggcHt  lolls  madi-  ill  lliat  report  were  a|ipiovcd  and  work  was  commenced 
on  the  IliHt  portion  of  I  lie  scheme,  whiith  consisted  of  luiiistriKUing  and 
equipping  half  the  luiilcr  liouHC.  one- 1  hi  id  of  I  lie  engine  house  and  switch- 
block  and  one  tliini  of  lie-  cireiilatiiig  pump  boii.se,  *c.  Tin- first  portion 
was  e«timateil  to  nwl  1 1  OH, 250  and  tin-  complete  scheme  tl.MI.OIH).  but 
owing  to  increiiMc  in  piiii-s  during  the  coiiHtriiclioii,  the  cstiiuiile  for  the 

firHl  portion  lias  1 1  excicded  by  approximat-ly  t25,(IO(l.  owing  entiivly 

to  the  Increiise  in  cost  of  the  buildings,     'rhoiigh  iiiniiy  ilelays  have  been 
met  with  till-  work  will  lie  i  omplet:'d  by  the  end  of  the  year. 

To  cotilpletr  111"  11)1  t  proposals  r  -rliiin  work  remains  tci  In-  executed, 
ineliiiliiig  Hie  eoiiiplct  ion  of  the  three  liuililiiiu's  referred  to  above,  and  the 
inatalliilion  of  tin-  iidilitionil  generating  pliiiil.  In  addition,  the  schcino ' 
involved  the  i\li-iisioii  of  the  ollices  along  that  portion  of  the  site  which 
froiitii  on  Wliilebiill-road.  The  work  remaining  to  In-  donn  is  of  con- 
iililel'ablfi   miiitniliide,   involving   important  capital   cxpciuliture,    but   in 
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view  of  the  large  electrical  developments  that  are  taking  place,  and  which 
expert  opinion  considers  as  a  solution  for  many  of  the  after-war  diflS- 
■cnlties,  it  is  now  necessary  for  the  Committee  to  consider  what  steps 
jliould  be  taken  with  regard  to  further  extension  of  the  undertaking. 
■When  considering  the  amount  of  actual  growth  with  a  view  to  the 
vision  of  plant  to  meet  an  estimated  demand,  it  is  necessary  to  con- 
iider  under  present  circumstances  how  far  the  load  which  has  already 
en  attained  has  been  influenced  by  the  extraordinary  conditions 
Arising  during  the  war.  It  is  natural  to  suppose  that  at  least  some  of 
ihe  increase  is  directly  due  to  the  erection  of  new  factories  or  the  cx- 
Itensioo  of  older  ones  iitilised  at  present  solely  for  producing  munitioiis. 
fit  is  a  matter  of  sp«>culation  as  to  the  extent  to  which  the  demand  whifh 
[has  arisen  from  these  sources  will  be  of  a  permanent  character.  This 
(■consideration  faci-s  all  large  industrial  centres  in  connection  with  their 
electricity  supply  undertakings.  There  are  instances  where  extraordi- 
nary c-vtcnsions  of  generating  stations  are  being  carried  out  to  meet  the 
huge  growth  in  demand  for  electri  ity  for  power  which  has  arisen  in  late 
years.  Many  of  the  large  industrial  communities  in  the  country  arc  at 
the  moment  either  involved  in  or  are  coiusidering  largo  schemes  of 
•extensions  for  their  electricity  undertakinixs.  For  example,  .Manihester, 
Bradford,  Shefheld,  Birmingham.  Glasgow.  Kilinlmrgh.  Itotherham.  &c., 
have  embarked  or  are  on  the  point  of  emljarking  upon  s<hemes  involving 
a  total  spending  of  .several  millions  of  pounds.  Notwithstanding  a 
suspicion  that  in  some  of  these  cases  a  part  of  the  extraordinary  growth 
will  fall  off  at  the  conclusion  of  the  war,  ruling  authorities  have  recog- 
nised for  themselves  the  absolute  necessity  of  providing  an  adequate 
and  efficient  supply  of  electricity.  In  the  case  of  l>!cds,  there  is  reason 
for  congratulation  in  that  so  far  the  electricity  undertaking  has  not  been 
subjected  to  the  installing  of  additional  plant  to  meet  any  oxtraordinarj" 
demand  arising  out  of  the  war.  The  extension  now  practically  com- 
pleted was  one  decided  upon  before  the  war  to  meet  an  expected  demand, 
and  the  suggestions  contained  in  the  report  do  not  at  all  accelerate  the  time 
for  eimipletiim  of  the  Whitehall-road  works.  The  probable  reason  for 
the  small  number  of  new  factories  is  that  the  existing  engineering  works 
in  the  City  were  of  such  a  ty|H'  that  they  could  readily  eea.se  manufac- 
turing their  prewar  specialities.  In  some  cases  this  has  led  to  an  actual 
diminution  in  the  demand,  whilst  in  others  it  has  incteased,  but  there  is 
no  reason  to  anticipate  any  general  r(»<luction  if  the  trade  of  the  country 
is  maintained  when  such  tirms  cmce  more  take  up  their  pre-war  manu- 
factures. In  connection  with  the  works  which  have  been  indicated  a« 
being  specialy  constructed,  in  all  cases  th"sc  are  of  a  permanent  character 
erected  closely  adjacent  to  existing  works  ami  have  been  laid  out  with  a 
view  to  fhi'ir  ultimate  use  as  engineering  workshops,  and  th"re  is  every 
reason  t4i  anticipate  that  nolwitlistanding  possibly  a  brief  interval,  they 
will  1h-  ultimately  fully  occupied.  It  is  reiusonable  to  conclude,  there- 
fon',  that  the  great  bulk  of  the  increaae  is  ij  a  normal  character,  con- 
sisting in  nuiny  ciiseH  of  the  carrying  out  of  onlers  for  the  supply  ro- 
eeived  Ix-fon*  tlu'  war.  and.  in  other  ca.ses.  of  electrifying  works  who.se 
owners  have  satisKed  themselves  as  to  thi'  suitability  of  the  Corporation 
supply  for  th^ir  purpose. 

(Conlinunl  OH  pn<ii   178.) 


LEGAL  INTELLIGENCE. 

Osrnni  Lamp  Patent  Litigation. 

On  (h't.  2'>  the  llnuw  of  Lords  gavi-  tli.'ii  .  .lUHiilcn'd  judgment  in  the 
apfieal  by  the  Osrani  ItolHTls  Ijimp  WitKh  (Ltd.)  against  an  order  of 
IIk'  Court  of  ApiK'al  allirming  a  judgmenl  •<{  .Mr.  .lustiie  .loyii-  in  favour 
of  rei|HindeMlN.  i'o|N''s  KIiM'Iric  bimp  i  <<.  (Ltd.).  The  action  was  for  an 
I'llon  nnil  daningen  In  reH|N'ct  of  an  alli'Ui'd  infringement  by  respon 
dcMt<  of  patent  No.  n.HIHI  .,f  KHIt.  I'll.'  learned  juilge  at  the  trial 
Lde.  hIimI  till'  i|iii'Htlon  of  Infringi'inent  In  favour  of  n's|Hind<'nts.  and  the 
ICiMirt  of  ApiK'al  iigri'eiiig  in  this  coni-lii'^ii'M,  it  wax  iiiinecessarv  in  i-ither 
iiler  the  i(Uei<lioii  of  validity.  .\»  will  In-  seen  from  the 
Jndi.'inenl'i,  thii'e  of  their  lordi<hi|u<  were  "f  o|iinion  that  llien-  was  in- 
iiu!>'iiient,  and  lii'lil  that  ap|H'llunt'H  p  itent  was  valid.  .\i'i'ordin.!lv. 
Kitiinent  wan  entered  for  apiM'llants  (or  an  injunction,  damages  to  {><• 
ixi'd  nil  a  ri'fen'iice,  with  eii«ts  then  and  Ih'Iow.  The  arxumeitts 
clow'd  on  ,liily  U. 

>e  Lniiii  Cin\<  ri.ijiii,  in  tie'  rounu'  of  his  written  jiidgnient.  snid  : 

|iAI>'nt    wiiK    gnuiled    to    Alex.    .IikI    anil    l-'rnii7.    Ilaiianinn.     The 

tioii  and  provisional  •|H'cilicnlion  are  lUled  Nov.   I.  IINM,  and  the 

Ir  «!«•■  ill(  alion  i»  dated  .May  -.'T,   HHi.V     The  object  of  (he  inv.ii. 

Ml    the    proiliiiiiiiii    of    liiiig»l<'ii    llliiinents.      I'n'Vioiiaty    carlxiii 

I  had  In'i'Ii  eiiiployeil.  Iml  tlion-  luid  now  been  to  a  great  extent 

p<l  by  lllnnii'Mis  "f  tiiiigati-n,  wlni  li  elT(>rt<<d  a  gn'nt  econnniv  in 

ilf  elect  rii'llv   llw'd.      Tlie  idea  ,•(  till'  IIM'  of  a  lllelal  lllnilli'nl 

A   paleiil    had   In.'..   .•■  . 

'  the  muniilncliin'  <<f  tilx' 

luriiiu  wih'li  lilalll*'llt^  II  > 

|Hil4'iit    and   npplii'il    t 

Osiniiiiii   wiu  n  liu'lal  «i  thi- 

Ifi  emploN'  any  metal  e\. 


relating  only  to  the  solution  t.i  be  employed  for  c?Uulos?,  and  as  meaning 
that  the  cellulose  was  to  be  dissolved  in  chloride  of  zinc  or  cupreous 
ammonia  oxide  or  any  like  solution,  or  as  relatiiw:  to  the  whole  of  that 
limb  of  the  .  lause  from  "  such  as  collodion  '"  to  "'"oxide  "  inclusive  ;  for 
the  present  purpose  it  was  immaterial  which  of  those  constructions  was 
adopted.  From  the  mass  so  formed  glamcnts  were  to  be  formed  in  the 
usual  manner.  The  filaments  were  then  to  be  carbonised — they  were 
to  be  subjected  to  heat  in  the  absence  of  oXygen  as  in  the  manufsicturc  of 
charcoal,  so  that  the  other  materials  were  driven  off  by  destructive 
distillation  and  the  carbon  was  !eft.  The  specilieation  added  :  "  In 
some  cases  after  d'-nit  ration  has  previously  been  effi-ctcd  "  :  but  denUra- 
tion  was  obviously  no  essential  part  of  the  process,  and  was  to  be  era- 
ployed  only  if  it  was  wanted.  The  speciHcation  went  on  to  direct  that 
the  filaments  were  to  be  subjected  to  the  following  further  tn'atment  : 
First  of  all  the  carbon  which  has  only  served  as  a  binding  medium  is 
removed  by  subjecting  the  filaments  to  the  passage  of  current  in  au 
atmosphere  of  steam  and  hydrog^-n,  and  thus  raising  it  to  a  high  tem- 
perature. By  this  means  the  carbon  is  completely  oxidised  so  as  to  form 
•arbonic  oxide,  and  the  filament  of  tungsten  is  left."  It  was  mainly 
upon  this  last  passage  that  the  ([ucstion  of  infringement  depended,  for 
defendants  did  not  heat  the  filament  by  passing  the  electric  current 
through  it.  but  by  the  agency  of  external  heat,  and  they  did  not  subject 
the  heated  filaments  to  an  atmosphere  of  steam  and  hydrogen  forine«l 
ab  extra  ;  but  it  was  alleged  by  appellants  that  such  an  atmosphere 
wa.s  created  ab  intra  by  the  heat,  and  that  respondents"  priH-ess  was  in 
substance  that  of  appellants'.  The  next  sentence  in  the  spi-<'ification 
related  to  the  method  to  be  adopted  for  equalising  the  filaments.  The 
claims  in  the  specification  were  clearly  confined  to  the  application  of  the 
I)rocess  dcscrilnnl  to  tungsten  and  its  compounds  for  the  ptirp<ise  of  pro- 
ducing incandescent  bodies  for  lamps.  The  Court  of  .Apjieal  ilealt  first 
with  the  question  of  infringement,  and  as  they  arrived  at  the  conclusion 
that  then-  was  no  infringement  they  c<msidere<l  its  unnecessary  to 
express  any  opinion  upon  the  question  of  the  validity  of  the  patent.  In 
his  Ijordship's  opinion  respondents'  process  did  amount  to  an  infringe- 
ment of  appellants'  patent.  He  arrived  at  that  conclusion  by  com- 
paring by  tile  light  of  scientific  evidence  the  process  descriU-d  in  ap- 
ix'llants'  patent  with  that  pursued  by  respondents  according  to  the 
admittedly  correct  description  givi'n  it  by  Dr.  Passmore  in  his  evidence. 
The  great  merit  of  ap|)ellanls"  pat*'nt  consisted  in  the  discovery  thot 
tungsten  could  l)e  successfully  iisctl  for  the  manufacliire  of  filaments  for 
electric  lamps.  Kesixtndents.  likii  apjMdlants.  ii3<>d  tuniistcn  for  that 
purpose,  hut  said  that  they  did  so  by  a  process  different  from  that  of 
appellants'.  .As  all  that  ap(M'llants  claimed  was  the  manufacture  of 
tungsten  filaments  by  the  process  descriU-d  in  their  sixtilication.  it 
was  necessary  to  consiiler  in  detail  the  prooess«'s  ailoptcd  by  appellants 
and  respondents  r<'S[M'ctively.  Having  dealt  with  the  n'S|XH'tive  pro- 
cesses employed  by  ap|H'llant.s  and  respondents,  his  I/inlship  said  it  was 
claimed  for  respondents  that  then-  wcit  advantages  in  their  prix-cis  which 
were  not  po8.sesKed  by  that  in  thi'  t<nns  of  app-'Unnts"  i>atent.  Ho 
thought  that  that  was  the  case,  and  that  lhen»  weri-  impnivements  in 
the  process  followed  by  re8|>ondciits  as  eompan-ii  with  that  under  the 
patent.  But  the  fact  of  impnivementa  did  not  cure  the  fact  that  re- 
spondents' proi'css  was  substantially  one  which  employed  an  «tmi>sphen>  . 
of  steam  and  hydrogen.  The  |v»tent.  no  doubt.  conleinplat«l  the 
creation  of  that  atmos|>hi'rT'  ab  extnt  Only  the  hydrogen  in  r<'s|Kin- 
denfs"  process  was  cn-nted  ab  extra-  -the  steam  wius  |iri>iluciii  ab  intra 
by  the  action  of  the  hydrogen  on  the  oxide  of  tuniisteii  forming  wat-<-r — 
n  fact  which  was  well  known.  That  diffen'nce  did  not.  in  his  opinion, 
pn-venl  n'spoiidents'  process  from  being  an  infringement.  It  was 
unnci'e,s.Harv  to  say  anything  further  aN^it  the  sifond  prix-eiw  of  r\*spon- 
dents.  ilivscrilH-il  as  the  vacuum  process,  in  which,  instead  of  the  almo- 
splieri'  of  hydri>gi'n.  one  had  in  the    first   fiinmce  a  vacuum.      In  the 
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chloride  of  zinc  or  cupreous  ammonia  oxide),  the  patent  would  be  bad. 
The  solution  of  cellulose  in  cupreous  ammonia  oxide  might  be  used  with 
tungsten  compounds,  such  as  tungstite,  tuivgstic  acid  or  synthetic 
sulphur,  but  not  with  tungsten  itself.  It  followed  that  if  the  specifica- 
tion directed  that  it  might  be  so  used  the  direction  was  misleading  and 
the  patent  would  be  vitiated.  The  specification  must  be  read  as  it 
would  be  understood  by  anyone  having  a  competent  knowledge  of  the 
industry.  The  evidence  established  that  it  was  well  known  in  1904  to 
everyone  who  had  experience  in  making  filaments  that  if  cupreous 
ammonia  oxide  were  used  as  a  solvent  for  cellulose  the  result  would  be  a 
failure  if  the  metal  tungsten  were  used  with  it.  That  was  proved  at  a 
very  early  stage  of  the  case  by  Dr.  Passniore.  Upon  that  evidence  he 
had  come  to  the  opinion  that  the  patent  was  valid  and  infringement  had 
been  established.     The  appeal  ought,  therefore,  to  be  allowed. 

Lord  Haldane's  judgment,  which  was  read  by  Lord  Dunedin,  was  in 
favour  of  the  appeal  being  dismissed,  as  in  his  view  there  was  no  infringe- 
ment by  respondents,  and  the  patent  was  bad  for  want  of  subject-matter 
and    misleading    description.     In    comparing    the    two    processes,    his 
Lordship  pointed  out  that  respondents'  mode  of  manufacture,  unlike  that 
of  appellants',  did  not  require  free  carbon  at  any  stage.     That  disposed 
of  the  case  for  infringement,  for  no  other  serious  point  had  been  raised 
under  that  head.     He  agreed  with  the  observation  which  Lord   .Justice 
Warrington  had  made  in  concluding  his  judgment  in  the  Court  of  Appeal. 
In    other    words,    appellants'    patent    was    one     only    for    a  process 
in    which    known    factors    were    combined    in   a    particular    fashion. 
The  novelty  lay  in  the  fashion  of  combination,  and  the  fashion  of  respon- 
dents" combination  was  of  a  substantially  different  character,  to  which 
the  doctrine  of  equivalents  had  no  application.     The  question  of  validity 
mainly  depended  upon  whether  the  direction  in  the  patent  was  wrong. 
And  it  was  wrong  if  it  said  something  would  do  that  which  it  would  not 
do.     Now,  even  if  that  were  otherwise,  the  direction  in  the  present  case 
was  addressed,  not  to  chemists,  but  to  skilled  lampmakers.  and  a  skilled 
lampmaker  must  be  furnished  with  practical  guidance  as  to  what  to  avoid 
which  miglit  have  to  be  in  excess  of  that  which  a  chemist  would  need  to 
put  him  on  his  guard.     With  that   observation,  after   quoting  the  direc- 
tions in  the  specification,  lie  said  he  was  unable  to  read  it  excepting  as, 
.  among  other  things,  telling  those  to  whom  it  was  addressed  that  they 
might  take  finely  divided  tungsten  and  mix  it  with  cupreous  ammonia 
oxide.     If  that  were  a  metliod  prescribed,  it  was  admitted  that  it  would 
not  work.     It  was  said  that  anyone  with  competent  chemical  knowledge 
would  know  the  fact  and  avoid  thwjnethod.     But  even  it  such  chemical 
knowledge,  however  general  and  practical,  could  be  attributed  to  lamp- 
makers,  which  he  doubted,  the  direction  sinned  against  the  light  and  was 
bad.     Cupreous  ammonia  oxide  worked  with  tungstic  acid,  and,  accord- 
ing to  the  evidence,  he  thought  also  with  commercial  timgstic  sulphide, 
which  corisistcd  of  the  disulphide,  a  little  trisulphide  and  some  free 
sulphur.     It  was,  therefore,  immaterial  tiiat  it  did  not  work  with  pure 
tungstic  trisulphide,  which  was  not  the  ordinary  artic^lc  of  commerce. 
But,  as  the  direction  in  regard  to  the  tungsten  itself  was  bad,  the  specifica- 
tion must,  in  his  opinion,  fail  on  the  'ground  of  insufficiency.     For  he  was 
unable  to  construe   it  as  modified   by  the   introduction   of  tho  words 
"  Burh  OH  "  in  such  a  way  as  to  hiean  that  the  jicrsons  to  whom  it  was 
addressed  were  to  be  on  their  guard  and  to  discriminate  before  they  used 
the  cupreous  ammonia  oxide.     The  instruction  in  regard  to  tungsten 
itself  opp<-ared  to  Im;  unambiguous,  and  consequently  fatal  to  the  validity 
of  the  patent.     Kor  those  reasons  he  thought  the  appeal  failed. 

l/tTil  Atkin.sox,  who  read  Lord  Parker's  judgment,  said  he  agreed 
with  the  rc-ason»  given  by  that  noble  lord  for  allowing  the  appeal,  and 
it  was  unneccBiiary  for  him  to  deliver  a  separate  j\idgment  of  his  own. 
lyjfd  I'lirker's  judgment  took  over  an  hour  to  rc>ad,  l)\it  the  following 
iH  a  summary  of  liis  views.  Upon  the  evidence  he  thought  he  was  bound 
to  holil  that  rcH|i<indentK  had  infringed  tho  paU-nt.  They  had  mixed 
tungsten  with  an  organic  binding  material,  and  from  the  mass  thus  made 
formed  liliiinenlH  in  the  usual  manner.  Those  filaments  they  had  car- 
Ixiniwd.  iind  they  had  removed  the  carbon  chemically,  substantially  as 
di'iH:rilH'd  in  the  spneification.  They  had,  it  was  true,  substituted  a 
(umnce  for  un  electric  curri^nt  as  a  mode  of  heating,  and  thus  avoided 
carlNinisation  as  a  separate  "t<<p,  but  then-  was,  in  his  opinion,  no  sub- 
nlBiice  in  those  changes.  They  li^id  also  avoided  the  introduction  in 
the  formof  Htenni  of  the  additional  uxyUen  rcquiri'd  for  I  he  removal  of  the 
•  arbon.  They  had  provided  llial  ad.litional  oxygen  for  wlii<^h  alone 
the  introduction  of  steam  was  necessary  i"  another  way  ;  hut,  in  fact. 
Ilie  ntriirispliere  in  which  they  heated  eontiiined  steam.  Finally,  they 
h/id  fnlliil  to  (iri.vi!  their  contention  that  the  rtheiirical  reaolions  by  which 
lie-  .  .irl...n  was  removed  from  their  (ilnments  were  not  the  same  ns  in  the 
rial.  ni.  >l  iprixcHS.     They  Wen-  obviously  the  same  if  commercial  tungsli-n 
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at  the  date  of  the  patent,  to  the  ma/nufacturers  of  artificial  silk.  The 
fact  that  metal  would  not  work  in  a  solution  of  cellulose  in  cupreous 
ammonia  was  not  known  to  Mr.  Ballantyne,  the  chemist,  called  on  behalf 
of  respondents,  who  said  that  he  had  tried  cupreous  ammonia  cellulose 
with  tungsten  metal  without  success.  That  cupreous  ammonia  was  a 
solution  perfectly  well  known  in  1904.  but  that  it  was  not  known  to  him 
that  any  metal  in  cupreous  ammonia  cellulose  would  decompose,  and  tha1> 
he  discovered  it,  along  with  Dr.  Hehner  and  Mr.  Swinburne  in  his  ex- 
periment in  the  jucsent  case.  He  had  come  to  the  conclusion  that  the 
patent  was  not  valid  :  but,  having  regard  to  the  long  argument  on  the 
question  of  infringement,  and  on  which  he  agreed  in  the  conclusions  of 
the  Judge  of  first  instance  and  of  the  Court  of  Appeal,  he  proposed  to 
consider  that  second  issue.  Having  compared  the  two  processes,  his 
Lordship  said  he  had  prepared  an  analysis  of  what  appeared  to  him  the 
results  to  be  obtained  from  the  experiments  ;  but  he  had  had  the  oppor- 
tunity of  reading  the  opinion  under  that  head  expressed  by  Viscount 
Haldane,  and,  acquiescing  in  that  opinion,  he  would  not  trouble  them 
with  an  unnecessarj-  repetition.  He  thought  that  the  true  conclusion 
was  that,  though  to  a  certain  extent  steam  in  the  presence  of  hydrogen 
did  react  to  oxidise  the  carbon  in  the  process  of  respondents,  yet  that 
that  was  an  incident  which,  though  it  could  not  be  certainly  avoided, 
was  not  in  reality  the  reaction  on  which  they  depended  for  the_success 
of  their  process,  and  that,  in  substance,  the  process  of  respondents  was 
a  different  reaction — namely,  that  between  uarbon  and  the  oxygen  in  the 
tungsten  oxide.  He  did  not  doubt  that  a  similar  reaction  took  place 
in  the  process  of  appellants,  but  it  was  not  claimed  as  part  of  the  patented 
process,  and  there  was  no  suggestion  that  that  reaction  was,  as  a  distinct 
process,  within  tho  monopoly  of  the  patent. 

On  the  motion  of  the  Lord  Chancellor,  the  appeal  was  allowed,  with 
costs  there  and  below. 

Counsel :  For  appellants,  A.  J.  Walter,  K.C.,  H.  A.  Colefax,  K.C..  and 
J.  H.  Gray;  for  respondents,  Thos.  Terrell,  K.C.,  E.  M.  Kerly,  K.C.. 
and  K.  Russell  Clarke. 
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wi'ii-.    Electrical  transmission  arrangements  for  motor  vehicles,  ac 


F^plemV-i-r  75,  1017, 
.        ,  ,   ■  ^    •    ,  r-„     {16,'3/17,  U.&) 

(2/14/17.  U.S.) 
■|  '-ngilics. 
•  .nations.     (25/10/16.  U.S.) 

jiir  iamps.    (.tti/V,  1  b,  France.) 

S^IFtembor  2t.  1917. 
K.ints  or  coupllni's  for  power  transmission  systems, 
•'■m  lor  IndlcntlnK  alarm  of  fire,  &c.,  simultaneously  t 

■  'I  ^  nr  secondary  bntloric^ 
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ALL 

EVERSHED  IPs STRUMENTS 

possess     characteristic     qualities     which     distinguish     them 
from    similar    instruments    of    other   makes.      For    example 

PORTABLE    INSTRUMENTS 

of    the    Moving    Coil    Type 

Fitted  with  our  patented  system  of  undamageable  pivots,  these  instruments  are  well 
equipped  for  hard  usage.   Their  accuracy  is  guaranteed.  The  Voltmeters  are  of  multi- 
range  pattern  and  are  fitted  with  a  neat  safety  catch  to  minimise  the  danger  of  connection 
on    the    wrong   terminal.      List     No.    117 — free   on    request — gives    full    details. 

EVERSHED    &   VIGNOLES,    Ltd.     ''"'""-^^L^IS^o.oou.  .. . 

L.EGSiVS           DOROTHEA.  ChiSK.   LOKDON                                                                                                                                                                                                   TELEPHONE.  ChiSWICK   1 370 

. 

^ 
^^^^^^P^^ 

I, tying    Henley's    Cihlcs   for  tlie    Buenos   Aitis  Western    Railway. 


Specify    Hcnhy's    Cables    for   use  uhdcr  any  working 
conditions,  indoor  or  outdoor;  in  soil,  water  or  air. 

W.     I\    HKNLKY'S     ri<LHGRAI»H    WORKS    CO.,    Ltd.. 
Mioinfickl    Street,    LONDON,    E.G.  2. 
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Technical  and  Commercial  Libraries. 

All  inUriiii  report  b\'  tlie  Council  uf  tho  Lil>rary  Association  on 

flir  i.rovision  of  teclinical  and  commercial  libraries  has  been  issued. 
'  l>ort  includes  some  tentative  recommendations,  including  the 
ing:— 

')  The  rPmoval  of  the  existing  limit  to  the  library  rate,  so  that 
iithorities  may  Ik-  free  in  future  ti>  expend  upon  their  libraries  the 
leeessary  for  their  greater  cffieioney. 

A  clo.ser  union  l)etween  .state  and  eopyrighl  libraries  and  municipal 
•  s,  so  that  the  resouroe.s  of  the  former  may  directly  or  indireetly  be 
ivailable  for  seiontiHc  and  technieal  students  in  the  prorinccs. 
I'hat  fundii  should  be  provided  for  :-i)ine  state-supported  library, 
-  the  Seienee  Librarv  of  South  Ken-iniitun.  or  a  library  controlled 
Department  of  Scienti6c  and  lndii>-!riiil  Kc.search,  to  purchase 
fur  research  and  to  make  them  availaljle  fur  loan  to  public  Ubraries. 
riio  Council  have  aseertainod  that  most  libraries  jwssessing  a  full 
patent  spcH^-ifieations  prefer  to  continue  ti  receive  all  rather  than  a 
'•n  of  ela-s-ses.       Some  other  hbrarics,  not  ri'cciving  the  full  grant 
I  be  (jlad  to  obtain  the  ela.ssps  of  most  service  to  the  industries  of 
irea.s  but  the  Patent  Office  authorities  do  not  recommend  this 
;    for  the  present  then  these  libraries  niust  rely  upon  the  Abridg- 
Series  and  the  "  Illustrated  Journal.'       Few  libraries,  however, 
-ing  the  Abridgment  Series  receive  eiilicr  the  advance  sheets  of 
1  iod  in  course  of  publication,  or  the  series  of  the  fifty  vears'  subject- 
Both  of  these  publications  are  of  material  value  for  search  pur- 
They  may  be  obrained  on  application  to  the  Comptroller-General 
'cuts.     Seme  expenditure  and  clerical  lalmur,  however,  arc  in- 

I  in  easing  and  filing  these  sheets  in  class  order,  and  in  some  eases 
lit  be  advisable  to  apply  for  a  selection  of  classes  most  in  request  in 

II  district. 

'  ertaiii  retommenilations  an>  implied  in  tlie  above  account  of  the 
Is  work.  As  in  future  public  libniiics  must  probably  devote  a 
[iroportion  of  their  resources  to  work  more  directly  useful  to  indus- 
1  eonimerce,  the  Council  art>  of  opinion  that  it  is  of  urgent  national 
iilnre  to  increase  the  supply  of  Kcieiilillc  and  technical  books  and 
,  licals,  the  existing  supply  beiiic  (|uite  iiiailei|  iiate  for  higher  research. 

Ill    !    Ill  iniiny  places,  insiitheicnl  for  the  rei|iiirenients  of  the  student  and 
111       rlisnii.     To  this  end  it  is  strongly  ur>;cr|  :  — 

(  That   local  authorities  should  alfonl    more  generous  support    to 
|J)ublic  libraries  for  the  provision  of  seientili.  miil  technical  literal  up'. 

I'')  That   municipal    and   other  library    authorities   and   institutions 
iliiiidd  i'0'0|MTate  in  issninK  union  catalo^oies  of  teehnieal  books,  and 
Injit  such  other  CO. o[>crative  methods  a.n  will  make  their  resources  avail- 
iblo  over  wider  ari'aa. 

('■)  That  a  State  scir-ntific  or  teehnieal  library  should  publish  periodi- 
;ally  ades/riptive  list  of  si'leetc-d  books  in  ^<  iiiiieand  technologv 

(7)  That  a  more  extendeil  use  should  b'-  made  of  |M'riodical  literature 
»y  the  inen'aM'il  provision  of  current  iiide\csanddij;eBliH. 

Ill  llio  inlen'sts  of  the  domestic  and  fonign  trade  of  this  country, 
It  I-  diisirnble  to  entaiilish  eoinmercinl  depart  iiienta  in  libraries  in  trading 
mil  Midlist  rial  centres.  Only  the  largest  towns  can  support  libraries  so 
ixleiisive  and  highly  ornBiiiwd  as  tliosi'  of  the  Inslilute  of  t'onimen-e, 

'uilwerp,    and    o(    the    Commercial    M iiiii,    Philadelphia.      Hut    the 

Mincil  iM'lievi'  it  pm.sible,  in  the  library  o(  every  trade  centre,  to  form 

lal  nei  tions  which  will  provide  business  mon  ond  others  with  much 

Mliiabli-  information.     Such  a  library  sIhmiIiI  ineludo  :^ 

Coiiiiiinrnul  and  industrial  data  (n-pori^  of  the  Hoard"  of  Trade  anil 

Irieulliiri'  and  Fisheries,  Consular  and  C'il'.nial  reports,  Parliamentary 

ihlicnliona  relating  toeoniineree,  I  rude  p heal"  and  catalo)(iiiw,  ,Vc. )  : 

iKraphii  al  infonnation  (aliases,  maps,  pu/,rlleers,  din-ctories,  I k"  of 

ivrl  wnllen  (roin  th"'  standpoint  o(  ■  i.itunerclal  ilevelopiiii<nt)  ;    IraiiH. 

and  I  iimmiiniiation  (shippini;.  iridunv  and  postal  KuideK.  Irh  phone 

tries,   telcKraphie   I'oden)  ,     liiiancial   intorniatlon  (larilT",   fon-i^fii 

•«,  bankinu,  comjmny  P-porl")  ;   ■  'onnirriMal  and  indiistnnl  ln»  : 

orKmiinatioii  lolliee  method",  ndM'rli«inR,  "alesnianshii>,  wurks 

>nt,  aceiMintaiicv.  cost  kcpiiiiDi,  Ac);    ^  eolIeiUon  ol  Kencrnl 

ial  n'ferencK  books  ;    joiirnnl"  on  eommrrre,  Induslry,  Ac. 

•  •  • 

Kdian  Electrical  ExporU. 

li'iiMi,    il,r  iiM.iioial  year   IDl.'i  Dl  I  aiiailinn  electrical  inanufai- 

'"  iii.d    y.".7;i.iiit   worth  of  elecirienl  n|i|iiirntii",  of  which 

ol  I  I  lin-at  Hntaiii,  $.V.'.'J7ii  urnt  to  the  riiitrd  Slntea. 

.euroiniillaiiil  and  9:illl,i>ll  lo  othrr  eoiintrir".      During 

illl  17   Canada  rx|i<irt<(l    S|.:|.-|7,8S4  worth  nf   olitlrirnl 

•|ip«t.itn-.  ol  winch  5i;i».'i,-J."ilt  wnit  to  i.tnat  Brilnin.  81711.212  went 


•oiii^  r,,,i,,i  sijtiu  uid  "«m7,T:fj 


to  other  rniintncT 

Mtl,ernile.|v 
.   .lurintf  tl.. 

>r      orili.. 
.■•le    (nun  tlie   I  niii-<l  ^'  v'.  ■, 
Ur    lllll.NIKI   worth  u(  lamp 


Welfare  Work  Among  Boys. 

At  the  Conference  of  Ko\-  Welfare  Sui>ervisors  at  Munition  Works. 
which  was  held  at  the  Ministry  of  Munitions  last  week,  Mr.  W.  L, 
Hichens  said  it  was  intolerable  that  any  employer  shoald  think 
that  he  had  done  his. duty  when  he  had  paid  his  men  their  wage.-, 
and  that  he  had  no  further  responsibility  or  interest  in  them.  There 
must  be  sometliing  beyond  that  cold  economic  consideration  which 
bound  employer  and  workmen  together  like  prisoners. 

It  was  good  that  the  tiovernment  should  takoalead  in  welfan- schemes, 
but  they  must  beware  of  grandmotherly  interference,  of  tryiin:  to  fon  c 
themselves  into  the  lives  of  the  men  whom  they  employed.  It  was  an 
cs.sential  part  of  welfare  work  that  they  should  try  to  develop  real 
education  in  the  works,  as  well  as  the  best  system  of  training. 

Mr.  R.  A.  Bray  (Head  of  Boys'  Welfare  Section)  dealt  with  Ifciys  who 
constantlv  changed  their  emplovmeut,  often  at  the  ruin  of  their  career. 

Mr.  A." P.  M.  Flemisi:  (British  Wcstinghouse  Electric  \  Mfc  to.). 
referring  to  the  education  and  apprenticeship  of  boys,  explained  that 
the  object  of  the  system  at  the  Manchester  works  of  his  lirm  wa.s  u< 
develop  the  mental,  moral,  and  physical  characteristics  of  the  youth  to 
the  greatest  possible  extent.  The  educat  ion  of  boys  should  be  eontinuc<l 
during  working  hours,  and  ho  suggested  that  there  should  be  eight  hours 
a  week  of  continuous  education  for  14  weeks  in  »  year.  The  alt<'mative 
was  a  well-oquipped  works  school. 

Mr.     B.    S.    RowNTREE    (Reconstruction    Committee)    outlined    tin' 
"  future  of  welfare."  and  the  nature  of  the  w^ork  that  lay  before  the 
supervisors.     Unless  adequate   wages   were   paid  there   would  n"t    Im- 
any  lirm  foundation  on  which  a  propt  r  system  of  welfan-  could  ' 
The  present  scale  of  wages  was  entirely  inade<|uate  .so  far  as  the   i 
worker  was  conccmixl.     He  would  jiut  that  standanl  at  .'t."is.  i' 
at  pre-war  prices.     To  meet  such  a  wai;c,  employers  must  havi    no 
mensely  improved  methods  of  orgaiiination  and  of  work,  iK-tter  <siuip- 
raent  in  their  factories,  and  a  much  larger  application  of  science.     They 
must  also  seo  that  the  hours  of  work  wore  not  too  long,  and  the  time 
was  not  far  distant  when  thev  would  see  a  uni\-ersal  eight-hours  day. 
•    '     *  *  • 

British  Dyes  Progress. 

Ill  the  aunual  report  of  British  Ihes  (Ltd.)  it  is  stated  that  the 
ttital  share  and  loan  capital  at  .-Vpril  W  was  £2,084, ISS.  and  a  divi- 
dend at  the  rate  of  !•  per  cent.  )ier  annum  (the  maximum  amount 
allowed)  is  recommended.  The  rejiort  gives  ]>articulars  of  the  work 
carried  out  and  this  includes  the  completion  of  the  ele<-trieul  ii  -' 
tion  and  both  the  ohl  and  tlie  new  works  are  now  entirely  .  ; 
by  the  company's  own  plant.  .X  juiwer  gas  plant  has  also  bi  ■ 
pleted  and  is  iu  operation.  The  work  of  the  Reaeanh  l»ei>iiMmcm 
lias  received  a  great  deal  of  attention  and  inertasod  facilitit'S  for 
laboratory  lUid  experimental  work  have  been  provide<l.  When 
arrangements  can  be  made  for  tin  supply  of  labour  and  maleriaU  the 
construction  of  the  main  research  laboratory  at  Hiidderslield  will 
he  commeneed,  the  plans  haviim  bi-en  pre])are<l.  In  the  meantime 
research  work  on  behalf  of  the  company  is  beini;  earriid  on  at  the 
I'niversitiei  of  Oxford,  Leeds  and  l.i\eri>ool,  in  addition  to  the  work 
done  in  the  s<-veral  laboratories  atlachisl  to  the  works.  Mr.  .S  K. 
Haslow  has  been  appointeil  chief  eiigiinN'r  and  has  luvii  .iddiil  to  the 
Teehnieal  Commillee.  The  sl.ill  of  ipialilird  ohemist.s  now  nnnil  erx 
well  over  HH),  ,\rranvemenlM  have  bwn  made  to  rncourane  I  he 
Htudy  of  eheiniHtry  nt  the  CnivM^ilos  and  T««rhnieal  ,S-hoid"  and 
the  iliriM'tors  propose.  Ill  I'  ■  '    '  i  ents,  to  lake 

npecial  steps  lo  serine    i  m  ind  to  csplip 

them  with  a  tbnr.oi>;li  s.  leiii 


Plallnum  in  the  U.S,A. 

Till'  I'nitcd  Stales  " 
quantity  of  )ilnlinii)i>  i 
In-siiIch  tthieh  theie  n 
platiniiin  |{rou)i.  oi  n, 

In  MHll  the  •rode  p:  . 
w«^  rellneil  in  111'     I 
relbier"  "hnw  tloU   Js 
eovenol  by  thPin  lr..>, 
o«.   were  pInlMuini        I 
dev.|M,H..|  .1.11   ' 
eni.je  pUliniMn 


(•Ktimatcs  that  llto  tolnl 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Bedford. — Xegotiations  are  proceeding  for  the  supply  of  electrical 
energy  for  power  by  the  Coimcil  to  the  works  of  Cryselco,  Ltd. 

The  estimated  cost  of  the  cables.  &c.,  is  fS.S.So  and  the  consumer.s 
have  been  asked  to  pay  £2.420  towards  the  cost  and  to  guarantee  a 
minimum  revenue  of  £5o0  a  year  for  7  j-ears. 

Similar  applications  have  been  received  from  three  other  firms.  'Die 
(Vmmittee  also  reported  that  Messrs.  Allen's  demand  exceeded  tlu' 
rated  capacity  of  the  three  cables  laid  to  the  firm's  worlcs,  resulting  in 
undue  "  mains  losses."  and  it  was  necessary  to  lay  a  fourth  cable  im- 
niediatel}',  but  a  fifth  cable  would  be  laid  for  extra  safety,  for  wliicli 
Messrs.  Allen  were  willing  to  pay  a  rental  of  £50  per  annum.  The  firm's 
demand  was  likely  to  increase  by  25  per  cent,  in  the  near  fntiup  and  they 
had  also  applied  for  an  additional  cable  to  be  laid  between  Queen's  Work? 
and  the  Biddenham  Works. 

Grimsby. — The  proposed  extensions  of  the  electricity  works,  which 
are  estimated  to  cost  about  £25,000,  will  not  be  ])roceedecl  «ith  until 
the  end  of  the  war,  w'hen  the  peak  load  battery  scheme  will  be 
carried  out. 

Leeds. — Important  extensions  of  the  electricity  works,  estimated  to 
Cost  over  £300,000,  are  recomniendeci  by  the  Electricity  Committee. 
An  abstract  of  the  re])ort  of  the  engineer  (Mr.  C.  Nelson  Hefford) 
is  given  on  another' page. 

Leicester. — On  Tuesday  the  Tramways  and  Electricity  Committee 
luesentcd  an  important  report  to  the  Corporation  recommending 
the  purchase  of  land  and  the  erection  of  new  electricity  works  at 
a  cost  of  about  £2.10,00f . 

The  extensions  arc  iuce.ssary  in  order  to  meet  the  increasing  demand 
for  electrical  energy  for  power,  and  it  is  therefore  proposed  to  apply 
to  the  Board  of  Trade  for  a  provisional  order.  Antici|)ating  the  adop- 
tion of  this  recommendation,  a  special  meeting  of  the  i'ounoil  has  been 
Kunimoned  for  the  27th  inst.  to  consider  and,  if  deemed  expedient,  ti> 
adopt  a  resolution  in  favour  of  applying  for  an  order  to  at^quire  com- 
puUorily  or  by  agreement  a- certain  pic(-e  of  land  containing  over  .'!2! 
acres  for  the  pro])o8ed  new  station. 

The  Report  was  adopted. 

GENERAL 

Electricity  Supply  in  Greater  London.— Meetings  have  Ion 
Itcld  of  the  Conference  of  Local  Authorities  owning  electric  sui>ply 
undertakingM  in  ( Greater  London. 

.•\t  the  first  meeting  24  authorities  were  represented,  and  it  was  resolved 
"That  the  Board  of  Trade  Klectric  Power  .Supply  ('(mimittce  be  rc- 
<|Ue«tcd  to  hear  evidence  from  the  t'onferenee  with  respect  to  the  supply 
of  electrical  energy  fn  (Ireater  London  by  local  authorities." 

It  wao  also  resolved  to  appoiitt  committee  consisting  o(  three  muniiipal 
re(irewntalives,  three  Town  Clerks  and  three  engineers  to  prcpari^ 
cvidi-nce,  one  of  each  to  be  elected  from  the  Outer  London  aiithoritiis. 

On  the  invitation  of  the  |y.('.C.'.  Special  Electricity  t'onimittec,  it  was 
ileciiled  to  appoint  delegates  to  meet  the  L.C.C.  Committee  to  di.seuss 
the  Hiluation  created  by  the  eonclusions  arrived  at  by  the  Board  of  Trade 
Committei'. 

Each  local  autipirity  repre.sflntcd  at  the  Conference  has  been  a.skeil 
to  HuliKorilx-  Iwii  (.'uini'aH  towards  the  expennea  of  the  Cimfcrcnce.  At 
further  meelingH  it  wan  reportc'd  that  the  Board  of  Trarli-  Committee 
liad  ligreed  lo  hear  llie  wltnes.H.  It  was  resolved  that  tlu' Connuitlee 
'»■  n»'iiin  iikked  in  |ii.|ir  three  witricHscH, viz.,  one  munici|ml  representative, 
line  Town  Clirk  and  one  enginerT,  and  the  three  wilncHses  sn^'izested 
were  appointed.  It  was  staled  that  the  L.C.C.  Special  Committee 
deHiri'd  reprew-ntntives  of  the  t)uter  Lonilnn  authorities  to  be  included 
in  the  delegation,  anri  representatives  from  the  fcillowing  authorities 
Hire  eleeted,  viz.,  Croydon,  Erilli,  llford  and  Walthanistow. 

Halifax.-  The  <'<,r|Kirati<>ii  iH  rccoltiniended  to  apply  for  n  pro- 
» i'ionul  oriler  fir  siipplving  eleetrieily  in  the  \irbiMi  districts  ol 
Mvlholrorovd  and  Liiddeiidenfoot 

Heston  and  Isleworth.  -The  Urban  Council  Iwis  agreed  to  allow 
the  elei  III.  .il  iMi.'iiieer  (.Mr.  P.  Kyeroft)  lo  undertake  work  on  behalf 
..(  the  c,,„i,,,ii,.r  ,,f  c„id  Mir.cB, 

Kingston-on-Thames.— Xew  ronHinnerH  of  eleetriiily  will  be 
.I'lepled  iiidy  on  the  iinilerHtanding  that  the  eoiiKUMiption  of  current 
is  to  be  reduced  between  4  p.m.  unil  H  p.m.  on  all  weekdayH  except 
Saturday. 

Ncgotiolions  (irr  pr."  inline  for  (he  iiupply  of  electrloity  for  power  lo 
iiiipnrlrinl  engtn>-«TinK  wnrkii  in  the  borough. 

London  County  Council.    <in  TiicHday  .Hanetlon  was  given  to  tlu< 

liillo«iiii;  liiiiiis  for  eleilrii  ii\   piirpoHes. 

I'lipliir  H'ir..iitih  Ciiuui  il.  ll.."i(Mi  (for  ereetioii  of  a  sub  ulalinn).  and 
Wi.i.lwieh  KiirniiKli  CoMU.  il,  £2.(l»M  (fur  two  new  feeder  iiuiins). 

Luton,- The  salary  of  the  borough  eloetrleal  engineef  (Mi.  W. 
II.  Coolte)  biiH  l.eeii  in.  reaned  from  tCOO  to  t70l»  per  aiiiiiiin. 


LIGHTING  AND  INDUSTRIAL  POWER. 

BristoL — -As  electric  lamps  for  street  lighting  can  be  extinguislieil 
within  1.5  minute.*  of  warning  being  given,  the  Council  has  been 
authorised  to  introduce  improved  street  lighting  at  once.  Thii;  con- 
cession docs  not  apply  to  the  ga5  lamps. 

Eastbourne. — In  order  to  ireet  the  demand  for  more  light,  ami 
to  ensure  prompt  extinction  in  emergency,  it  has -been  decided  t.. 
convert  the  gas  lamps  into  electric  lamp.*  along  the  main  streets. 

Edinburgll. — The  Electric  Lighting  Committee  recommend  that 
a  charge  of  £.i(l  for  the  inspection  of  the  lights  in  picture  houses 
and  places  of  entertainment  in  the  city,  undertaken  by  the  Committee 
and  ordered  by  the  Magistrates,  should  be  met  by  the  Streets  and 
Buildings  Committee,  as  the  Committee  charged  with  the  safetj 
of  the  public. 

Equipment  of  Ports. — The  Port  of  Genoa,  has  25  electric  tranship.] 
ment  elevators  for  the  automatic  discharge  of  coal  and-other  goods 
in  bulk,  each  capable  of  unloading  about  50  tons  of  goods  per  hour  ;1 
120  hydraulic  and  e  eetric  cranes;  10  electric  winches;  6  pneumatif 
pumps  for  the  grain  docks,  with  a  capacity  of  'iOO  tons  per  hourj 
with  a  subsidiary  pneumatic  apparatus  for  the  discharge  of  gramjl 
several  floating  cranes,  ranging  from  30  to  K^O  tons  load. 

>  New  Coaling  Plant  at  Durban. — The  new  coaling  i)lant  erected  at 

Durban  is  of  the  most  up-to-date  pattern.  It  is  electrically  driven, 
i>  \(.wk.(l  liv  a  belt  convey  r  designed  for  a  discharge  capacity  of 
lioii  1 1,1  IS  |iir  liiiur.  A  special  feature  of  the  new  jilant  is  its  flexibiHty 
ami  .iilipLiliility  to  vessels  of  various  sizes  and  designs.  The  new 
and  old  jiiants  working  together  can  coai  three  vessels  simulta 
neously. 

WorlcllOUSe  Lighting. — Louglnea  Cuardians  recently  agrcod  to 
|ia\  an  imrcasc  in  the  charge  for  electricity  for  lighting  from  (id. 
to  Sd.  iicr  unit,  lint  the  L.G.  Board  have  declined  to  sanction  the 
increase,  as  tli'oy  do  not  consider  that  "as  trustees  for  the  ratepayers 
the  Guardians  can  legally  increase  the  ])rice  agreed  upon  witli  the 
l.i.al  electric  light  company  in  1014." 

ELECTRIC  TRACTION. 

•     Dewsbury. — Owing   to   shortage   nf   staff    the   forenoon   tramca 
service   betwc'ii    Dewsbury   and    Ivirlshcaton    has   been  suspended 
liy  the  Dewsbury.  Us.^ett  aiid  Soi  thill  Nctbcr  Tramways  Co. 

Electric  Vehicle  Progress. — In  the  annual  rejiort  for  the  xear 
ended  March  the  .Sheftlcld  Health  Committee  states  three  additioiud 
electric  vehicles  were  init  into  service  during  yie  year,  and  orders 
have  been  placed  for  live  more. 

I'"urtlicr  experience  has  confirmed  the  favourable  ojiinious  expressed^ 
last  year  as  to  the  vahic  of  the  vehicles  in  refuse  collection  ;  in  fact, 
had  it  not  been  for  their  use,  the  work  of  the  department  nuist  have 
becnnu'  hopelessly  ill  arrears.  The  results  of  the  year's  working  show 
cnnclusively  that  by  the  use  of  electrics  the  work  can  be  done  more 
effectively,  eeouiimically,  and  with  less  workmen  tlirtu  by  horses. 

In  comparison  with  the  average  cost  by  horse  labour  over  the  wlmlo 
city,  the  electrics  show  a  saving  on  bin  refuse  collection  uf  .S-Sd.  per  ton 
and  on  lushpit  refu.se  of  Is.  7-2d.  jicr  ton.  It  is  stated  that  lliere  is  littlo 
doubt  tliiit  It  is  to  elect rieity  as  a  motive  power  for  Iransport  vehicles 
engaged  in  town  collection  and  delivery  work,  tliiit  the  future  must 
look  for  a  solution  of  many  of  the  pi-esout-ilay  ilillicultics.  (iaiugo 
accommodation  has  been  provide<l  al  WiMtbiiig-iniul  and  Peui.stouc- 
road  depots,  and  charging  facilities  provided  for  a  t;ieutlv  increased 
Heel  of  vehicles. 

.At  111.'  last  meelini;  of  Norwich  City  Council  a  long  report   from  llio 

lleiilUi  Coiiiiiiilt 11  (he  eollecliou  of  house  refuse,  Ac.  was  adopled.  j 

The  eoniniiKee  siiliiiiilted  alternative  propo.sals  for  a  oiie-desliiii  lor 
and  a  four-ileslriiclor  scheme,  but  recoiiimeuded  the  liitlcr.  In  (lio 
foiir-deHlnielor  scheine  each»des(ructor  would  act  iis  a  collecting  ceiKie, 
ami  Nil  elTeel  ii  small  eeouoniy  In  eollecliou.  l''oiir  collecting  celling 
would  cost  £l,."iO(l  cacli.  or  (in'clmliuK  sites)  £li.()()0  ;  live  4  (on  cleitrio 
motor  wiiKoin  111  11,2(10  each.  £(l.llllO  ;  purchase  of  ."i8  acres  of  laud  and 
liihiptiiiK  same,  ll.iilKl.  Kstiiiiiite  of  annual  cost  :  Interest  and  sinking 
fund  on  £1(1,11111)  (m1  uveiage  of,  my.  10  per  ceul.).  £l.(i(i(l;  rales,  &c., 
'£2411  :  labour  ami  iniiiiiteuauce  of  four  colleetiiig  eenlre.s.  .£S(I(I  ;  labour 
on  tip.  £1(1(1  ;  27,(1(10  Ions  triuisportcil  an  uveiage  of  2,1  miles  (/.'..  live 
miles  fm-  double  joinu.v)  at  :i.ld.  per  loll  per  mile  of  tlie'doiible.joiii  iicy. 
£1.1171)-  £.''>.II7(I:  IcsH  lent  of  M)  acres  of  land  ilol  ill  iisi'  for  li|>|iiii<:  I'lt 
£2  jMtf  acre.  £1(10;  (oliil.  £4,1)7(1.  To  (his  must  be  milled  t.">.2:((l.  llio 
iiiilMil  coKl  of  eollecliou,  making  an  auniiid  expeinlilure  of  £1(1,2(1(1. 

L.C.C.  Tramwa.ys.  —  .M  Tnesdav's  ineeling  of  the  London  County 
Council,  (lie  lli^.bwiiys  Coiumittcc  reported  thai  il  considered  it 
iiiopporliiiie  (o  appoint  a  peiliianeiil  piiblieily  Mssist.iiit.  It  was 
decided,  mm  ii  lemporniy  inensiire,  to  engage  a  woiinm  to  assist  in 
|iiilillci(y  wiiik. 
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Manchester. — The   minutes  of   the   Trnm-navs   Committee   sul>- 
niiiitted  to  the-  Coiintil  on  Wednesday,  contained  a  report  by  Mr. 
'\.i.  M.  MtElray  on  the  financial  position  of  the  department. 
I      In  the  I  nurse  of  his  report  -Mr.  lIcElray  states  that  while  the  income 
i  for  the  half-year  shows  a  large  increase  (£:57,12<i)  on  the  corresponding 
I  perid'i  last  year,  tlie  expenditure  had  increased  at  a  greater  rate  than 
.1...  ...  .line,  and  the  8ur])his  for  the  half  year  (excluding  provision  for 

is)  was  £88.(173.  against  £90.409.  they  had  now  to  face  much 
iiKreases  in  the  expenditure.  The  recent  arbitration  awards, 
.'  further  war  bonu.ses  to  the  employee.'!,  would  cost  the  depart- 
t.'j.dWJ  jx-r  annum.  That  will  maki-  the  total  amount  payable 
lionu.ses  and  war  service  allowances  nearly  £200,0(XI  p<-r  annum, 
ynient  of  those  large  sums  has  in  the  past  been  made  possible 
ptiug  the  unsound  policy  of  utilising  the  ?noneys  which  should 
en  paid  into  the  renewals  fund.  Hut  in  the  future  (if  nothing 
|n,.  lie  to  increase  the  revenue)  even  the  continuance  of  that  unsound 
would  not  sufhce  to  meet  the  situation.  The  ren<'wals  fund 
■d  as  it  had  been,  would  have  to  lie  drawn  upon  to  meet  the 
■"■y  in  revenue.  .Mr.  McKlray  thinks  his  department  has  not  yet 
I  the  high-water  mark  aa  regards  iinrcasetl  expenditure,  which 
ntinue  to  grow  at  a  much  greater  rate  than  the  revenue,  unless 
t,  steps  are  taken  for  securing  additional  revenue  by  increasing 


pro 

the 

Newcastle-on-Tyne.— .\t  last  week's  n-eeting  of  the  Tramways 
L'oiiiiiiittee  several  alterations  in  the  tran.way  service  were  deefd.'d 
Upon.  Fuller  services  ar<?  to  lie  given  in  the  industrial  areas  for  the 
traii>|i(irt  of  Workers,  while  fewer  ear.^  will  l.o  run  on  other  routes. 
The  through  service  to  ( losfortK  Park  and  the  IJenton  route  have 
been  discontinued. 

Newport  (Mon.l.—Thc  Hoard  of  Trade  hnsconlirmcd  the  Newport 
l-i'jlit  Kailway  ( lider,  JitlT,  authorising  the  construction  of  a  light 
railn  :  .  in  N'ew  pmt. 

TELEGRAPHY  AND  TELEPHONY. 

Wireless  Station  in  Euenos  Ayres  Provirce.  1.^  jrin ...  .i 
'>epl.  lit,  eontiiined  details  conicrtiiiig  tl.c  lii-li  poVNer  radiographic 
tatiod  which,  with  the  lonsent  of  the  .Argentine  Covernnient,  has 
lie<ri  erected  under  the  supervision  of  Sieniens-Schnekert  (Ltd.)  in 
tlii>  vicinity  of  the  station  .if  Plomcr  (Conipania  (Jeneral  dc  I',  F.  C.  (.', 
in  the  province  of  Hnen  is  Ayres). 

rliis  station  is  designed  to  communieat-  with  the  high-|)ower  statioi 
al  Nanen,  near  Uerliii.  thi-  distance  bet«een  the  two  station*  beini; 
about  13,t)(M»  kilonictnvj  is.dlio  miles)  ll  is  >t.ited  that  signals  from 
Cieiiii  oiy  havi-  alri'ady  been  received  at  th-  .\rgentine  station,  but  thit 
the  |ir.  vnlenei.  of  strong  atmoipherics  has  ^o  far  prevented  them  from 
bene/  intelligilile       It  is  understood  that  with  niiHjifientinns  which  it   is 

'  :  ll  to  jntroduei'  (in  the  spread  of  llie  aerial)  at  the  .\rgenliiie 
.  Ih"  (lermun  engineers  ho|ie  very  >oon  to  receive  news  from 
rv  elenrly  and  distinilly. 

Wireless  Telegraphy  at  Spltzhergen.  -  In  tie  House  of  Commons 

on  ii!'-diy  I.ckI  H.  Ceil  staled,  in  reply  to  a  question,  that  a 
S«r.|  ll  eonip.iii\  had  crci  t.d  a  wireliss  Hlatiuii  on  ll'.c  islnnd  of 
S|,i' •'  'Tgen,  and  that  n  .\oiwegiaii  cuMipaiiy  hnd  eieetecl  n  similar 
I  ri  oM  Hear  Ihhind.  The  Swedish  station  wiih  ii  low-power  one. 
lot  |>alili'  of  I  oniniiiiiieiiting  with  the  niaiiiliind. 
Wireless  Telegraphy  on  Ships.     'I'hc  !'•  '■  le  e  ol  the  Hcalin  Kegnl.i 

ii'  lie  h  mad inpiilxorv  the  jnHlallatuiii  of  the  wireless  telet'iaph 

liii  IttitiNli  ships  of  :;,llllll  toiiN  and  iipulirds  has  been  aniended 
rvtlintioii  of  the  luiinage  to  I.COII 

IMPERIAL  NOTES. 

'ralasia,      \.oiii|.iin   imiIi  m.il  -   h    Mixamlria,  near  .'Sydney. 

11  foinii-d  III!  the  piir|:o«c  of  eiieiioir  and  uorkiuR  elretrolvtie 

ir  the  rfc(/ver\  of  inetallie  tin  from  liilplale  scrap. 

"tiiliiiny'^   priHCKH  is  ilainieil   1i   li  n .    I»en   provid  to  ]»•  com 

'n'liiblK.      I'laiil    to   ll  <o   IMI  Ions  of  Hemp  till 

n  in-lidled  III  n oil, 

iiietiiliilliiii<  of  till'  I  iioltee  of  t)ii<  Ailvisory 

'iiie  mid  Indiinlry  in  o  ml  '  '  >  lie  ruimlitiillon  ofn  (mm- 
'  iito  111  lirinu  iiIkuiI  ejo.er  relntionn  Utwren  ncienlllie 
nilieilrv  were  piibli»lie>l  n  iiilv  The  n.  oiiumtel  iltoiis 
•■llln.l  of  the   pir.i  n'    ' 

I    their   xlnll    imriii  I  : 

inll. .1,1,1    l-.liot.l.  I  .ll 

I■^^"••l 

lid  Ih ntrolled 

.iiw'  Hie  in.lilnle 

>  ilili.  .1     ill.  Ill     I Iilbei  liairinnn) 

oiliil   In    II..  .1  I'oiiii.  ll  .     tliiit   III   IliK 

I.e.-    ,i.,„l  I  -It,,!    Ileionl    ee.o   .f 


British  New  Guinea.— At  the  re  ent  meeting  of  the  B  itish  Xew 
( ;uin?a  IJe vel  ,\>  iv  n-  Co.  ( Ltd. ),  the  chiimian  (Mr.  W.  A.  Horn)  said 
that  transport  by  road  was  one  of  the  heaviest  itejis  of  expense,  and  it 
was  a  great  disappointment  to  them  when  the  (lovemment  decided  i-ot 
to  lay  the  railway  to  .''^apphire  Creek,  when  the  rails,  bought  expressly 
for  the  purpose,  arrived  at  P  )rt  Xoresby  towards  the  end  of  MH-i. 
That  work  had  not  \et  been  commenced,  but  they  hojied  it  would 
be  undertaken  liefore  long.  The  railway  tindert.iking  should  its;-lf 
be.  a  highly  profi-table  ciite.-prise.  as  power  was  onh-  waiting  to  I  ( 
harnesse  1  at  Rona  Kails,  on  the  Laloki  Rive-,  near  the  projwse'i 
t  rniinus  of  the  railway  jit  Sapphire  Cree'c  and  e'.c  t  i  ■  i  owe  ■  could 
1  e  transmitted  to  Port  Xo'.e;by  at  very  small  cost. 

Canada. — H.M.  Trade  Commissioner  in  Canada  states  that  t!ie 
deposits  of  manganese  dio.\ide  discovered  in  the  Cypress  Hills. 
-Mberta,  are  estimated  to  contain  between  1 00  000  and  l.OOOOKi 
tons  of  ore. 

It  is  also  reported  that  a  similar  deposit,  of  which  about  2.IKH) tors 
are  visible,  has  been  discovered  at  Adamant,  near  Casio  (B.C.).  .\n 
analysis  of  the  latter  ore  shows  42  per  cent,  of  metallic  mangan"sc. 

New  Zealand. — -A  series  of  tests  have  been  carried  out  at  Wellington 
with  a  new  electric  storage  battery  tiuck,  of  .\merieaii  manufacture, 
intended  for  use  on  the  waterfront. 

The  truck  is  about  S  ft.  long  and  ."5  ft.  wide,  and  nins  on  four  smill 
wheels  placed  underneath  the  body.  Forty-two  Edison  type  battrrio 
arc  carried  under  the  platform.  The  batteries  are  capable  of  runnin.; 
the  truck  for  a  full  working  day.  and  the  electric  motor  is  controll.-d 
by  a  small  lever  placed  at  one  side  of  the  platform.  The  capacity  of  t!i  ■ 
truck  is  4.000  lb.  The  cost  of  the  truck  is  about  £.500,  and  it  will  po.<sili|\ 
b-  pun  based  by  liie  Wellin^jtim  Harbour  Btwrib 

Queensland's    Rare    Metals.— 1  he  (Queensland  Oovernment  hav,- 
lie  ided  to  make  a  re  (Ucst  to  the  Imperial  authorities  for  a  dire  ' 
goiicy  to  handle  rare  meta's. 

It  is  considered  desirable  that  the  Defiartment  of  Mines  should  eoiun-i 
tlie  transport  of  these  rare  metals  in  Queensland,  which  is  the  l.ir-  ■' 
producer  of  theiic  metals  of  any  |>art  of  the  Briti-^h  Kiiipire.  The  i  hi, .  , 
land  Covcinment  has  a  State  assay  jiftiee.  and  with  little  aliliiei  i 
expenses  ^lie  ncce.s.-iarv  wimpliii'.'.  lomlitinning  and  storace  aeioniiinxl '- 
tion  could  be  erected  at  .MarLicba. 

FOREIGN   NOTES. 

Chili. — Don  Ecrnardi  Oliver  lia.<  obtained  ]ienni.ssiun  to  establish 
an  el'Ctrie  supply  undertaking  with  iverhoad  transmission  for ;  c 
t;>wn  of  Sun  Francisco  del  Monte  (Department  of  Mel  pilla). 

Don  It.  f.  Solar  has  n-ceived  eon.  ik-ious  fnr  the  eonstrui  linTi  ..f 
elect rii-  tramways  in  Tcmueo  and  the  town  of  Kaiicai;na. 

China.  -  The  .\cting  ISritish  Cmisiil  at  Changsha,  Proviiiec  of 
Hinian  (Mr.  V.  I*  .Savage)  rep  uliiig  i  n  the  trade  of  his  district  in 
till'  ipiarter  ended  .lune  'M)  last.  .sj»ys  :  — 

f':xporls  of  rt'u'iilus  and  enide  antimony  were  Ihroo  times  as  great  «» 
in  the  eornsiHinding  iM-rioiU  of  101.".  and  lfll«.  S4.mc  S.OOO  t^.ns  of 
lead  ore  Wert'  c\|H)rteil.  Tum.'Nt  n  mT  i-  iM-ginninv:  t.>  figiir\<  n-j  u- 
larlv  in   the  exports  to  ll Meiil  of  L'o  tmi.*  to  :I0  tonv  a  inonth. 

The  buihiing  of  the  new  cicclri.-  light  coinpniiy's  works  north  of 
( 'liang<lin  is  prociviling  rapidly. 

Peru.  — *'e»:>r  H,  lji  Torre,  of  Ciireo.  Poni.  ro.piitly  inforuieii  th" 
Coinmorcial  .Mtache  at  Lima  (Mr.  Wni.  F,  Montavon)  that  he  dwiitoJ 
to  obtain  information  with  inganl  to  ehiiliic  l.ic.iniotives  (nun  the 
I'niled  States  for  po-sib'i  ii-r  ..n  t'  r  C,)?.,  ,,  -.^.mta  Ana  Railway,  an 
c.xloiision  out  ol  Cii/.  i  of  Pent.      ,\lilt    i. 

(he  road  will  open  111  -  .  e,  ho  e\|M.  i 

traflic  III  lirst,  and     i  *   1...  ..on. in  . 

Russia.— A  romp.i 
Oil  Keg  on.  Ltd,,"    I 

4,(M>0,IHH»  rollblw.  for  111 ■     '■■■i    .n  I   .■  ..<  king  ..I  •  '.     ti  ir  g.liei  .H  ii,j; 

•  sliitioiis  in  the  liroxiiy  |«'lniloiini  di-lrul. 

MISCELLANEOUS. 

App<Ml  In  Motor  l,<irrv  (iwurs 
Sir    .li.l. 
Mot.ii 

."OO.OOii 

splcndi.l   ^.  liiiil,u> 

tile  lube  niilwav  .  111. 

to  mill I 

.\orthi. 

Ill  fi.i 


1.   I  in  Kelminrv.  lOIII.  L\ 

1    (  .    n.    Kr. .  ■'       •' 

.Mil    ami    » 

..II   l,.i..       \' 
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British  Association  of  Chemists. — It  was  recently  decided  to  fonn 
a  provisional  committee  to  consider  the  definition  and  professional 
status  of  the  chemist  and  to  formulate  proposals  to  form  a  British 
Association  of  Chemists.  A  further  meeting  has  been  called  for  the 
Kith  inst.  for  the  piu-pose  of  forming  the  Association  defining  its 
olijects.  &c. 

Coal  Prices. — Bradford  Electricity  Committee  has  authorised  tlie 
Town  Clerk  to  ])rotest  to  the  Coal  Controller  against  making  the  in- 
creased price  of  coal  retrospective  as  from  the  17th  ult.  as  far  as 
Works  and  undertakings  are  concerned,  and  that  he  urge  the  Cbal 
Controller  to  bring  the  coal  sujjplied  to  works  and  undertakings 
into  line  with  the  coal  supplied  for  house  purposes. 

Customs  Decisions. — The  dnty  upon  uisulating  tape  imported 
into  Southern  Rhodesia  by  importers  of  electrical  material  and  to 
he  used  for  in.^ulating  ])urj5oses  is  3  per  cent,  ad  val.  under  the  general 
tariff,  Britisli  goods  being  admitted  duty  fres. 

Enemy  Firms  Wound  Up. — Claims  against  the  United  Carborun- 
dum &  Electrite  Works  (Ltd.)  and  against  the  Vincit  Co.  (Ltd.)  are 
to  be  sent  by  Xov.  30  to  Mr.  Chas.  Eve,  Capel  House,  62,  New 
Inroad -street,  London,  E.C. 

New  Book. — Messrs.  Longmans,  Green  &  Co.  annoiuice  that  they 
have  in  the  press  a  new  book  on  "  Telegraph  Practice,"  by  Mr.  John 
Lee,  who  was  until  recently  the  Deputy  Chief  Inspector  of  the 
Telegraph  and  TcIe]>hone  Traffic  Section  in  the  Secretary's  Office, 
ti.l'.O.,  London. 

Will. — The  late  Mr.  WilUam  R.  .Sykes,  railA\ay  signal  engineer, 
left  estate  which  has  been  valued  at  £16,815. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  country  (n)  during  Sep- 
tcmtjer.  1917,  and  (h)  the  aggregate  figures  from  Jan.  1  to  September 
.'{0.  with  increase  or  decrease  compared  with  corresponding  periods 
of  1916:— 

Elcttrical  machinery.  («)£11.').(J94  (increase  £11,237).  ('))  £1,^47,300  (iu- 
creatie  £133,80.5) ;  including  generators  and  motors  other  than  fur 
iuToplanes,  motor  cars  and  cycles,  («)  £13.9.")9  (decrease  £10,823).  ('/) 
£189.403  (incrc-aso  £23,H45)  ;  anil  electrical  machinery  imenumcrated, 
Oi)  £101,735  (incrca-^c  £22,000).  (h)  £8.57,897  (increase "£1 10,150) ;  relc- 
grnph  anil  tilciihiinc  cables  other  than  submarine,  («)  £88  (decrease 
f5.9l>ti).  (/))  £.50,522  (dccrpase  £9.722) :  telegraph  and  ti^lephone  appa- 
ratux,  (II)  £3.49.5  (di-ercase  £2.511),  (fc)  £24.801  (deorca.sc  £181.837); 
other  electrical  wires  and  cables,  rubber  insulated,  (n)  £1,309  (decrease 
£7,573).  (b)  £:il,7tl3  (decrease  £00.044) ;  with  other  insulations,  (a)  £120 
(decrease  £.5.3.54),  (',)  £8,0.50  (decrea.se  £3.874);  carbons,  {,i)  £8,323 
(increane  £934),  (//)  £02,716  (decrease  £4,700)  ;  glow  lamps,  (n)  £160 
(deirea.s<-  £28.172).  ('<)  £65,807  (decrease  £154,840) ;  arc  lamps  and  electric 
i«'anhli(;lit.s,  («)  nil,  ib)  £97  (in<-i-ea«e  £97);  parts  of  arc  lamps  and 
K*-archlight«  (other  than  carlmns),  (a)  £5,600  (dccrea.se  £5,036),  (6) 
£91,779  (increase  £1 1 .220) ;  primary  and  secondary  batt<'rios,  («)  £20,128 
(incrcaw  £1,4.53).  ('<)  £232.  701  (increa.sc  £«4.129) ;  meters  and  measuring 
in»lrum«-nt!i,  (u)  £2,913  (flc(rca.se  £1,.567).  (i)  £25,lilO  (decrease  £13,894)  ; 
xwitchboards,  (a)  nil.  ib)  £481  (incn^ane  £224);  electrical  Koods  and 
appuratiiH  uncnumeratcd,  (n)  £52.407  (increase  £13,7.56),  (//)  £405,851 
(inin-aw  £14:1,280).  Total  of  electrical  goods  and  apparatus  r)ther 
tlinn  nuuhiniTV  and  tminBulatcd  wire,  («)  £94,543  (decrea.sc  £38.036, 
('<)  £I,o;H),m:IS  (decrease  £189,9.55). 

Exports.  'I  he  cxportH  of  electrical  maciilnery,  material,  &c.,  («) 
during  September,  1917,  and  (b)  from  Jan.  I  to  September  30,  with 
in<reii«e  or  decreaxe  compared  with  ( orrcsponding  jjcriods  of  1916, 
w<Te  an  folloWH  :   - 

Klcctri.iil  machinery,  («)  £101,957  (decrcnmf  £79,041),  (/<)  £I,108,.552 
ti\rireuM-  £6,7ft4);  in<:luding  railway  and  tramway  mnli.m,  (n)  £2.099 
(ili-<r.'B«-  £^»,(P88),  (/,)  £24,940  (decrcaw!  £;i,lt99) ;  other  K«-nerat<irH  and 
in>il<.r»i'X(<'pt  for  ainiplHiii'H,  motor  ■iirM  anil  cycli-s,  (")  £0|.9.'I9  (deirease 
£.37.882).  (/<)  £6<ll,li:t7  (iiiire«.He  £40,4791  ;  iiiid  c'li-itriial  imuhim-rv  im(«nu; 
(M.Tat4d.  (n)  £.37,919  «lii  n'aw  £37,071),  (/<)  £121.9119  (rlecrcaw  £49,244)  ; 
tilmrnpli  and  telephciiii-  ciiljlfD,  Hubmurinc,  (</)  nil  (d<MTfiwe  £11,051), 
I'-l  £129.088  (dnn-B*-  £253,570)  ;.iilher  than  xubrniiriiie,  (-i)  £18.951  (de- 
.  !■  ;■ ..  i:'i,,o:(.5).  (b)  £540,o:i8(ilicrcftm'  £155.565)  ;  l..|.|impli  and  Icleplione 
ii|.|i..r..i.i..  I./)  £19,816  (iniri-jiw  £1,2115).  (/<)  £20O.:i:i7  (imivasi'  £7,2,35); 

otii.,  .1, , ,1  Winn  and  lalileii,  nil.bn   inxulaliil,  (n)  £3,9.59  (.lecriaK.. 

£82.<;<13.  lb)  £|t;H,178  (decreaw  £257.7:13);  with  olhrr  insulation,  (n) 
£17,179  (.l..er<'.i«-  £tll.9.57).  (//)  £246.49)  (dcreawi  £:t86.)KI);  eftrl>ons(n) 
£7<HI  III,  ..  .  .  )i;t.>),  (/()  £20.873  (iiicTcaw  £12.885);  glow.  Inmpx,  (n) 
£9,1. .1-  ■-  :ir,.i|.  (/,)  j;|02,ti:iO  (rleereaw  £37,801 ) ;   am  lamps  and 

•Mill  nji  („i.  nuw  £4,612).  (b)  £22.541  (ilicrciilu-  £15,970)  ; 

piiii       ■  p.. I  ■..HI.  I.UkIiIh  (other  than  carlioiiH),  (<;)  £12,425  (in- 

I  n'n-c  ill.iii<i,.  :',)  tc.7.2:il  (inireniH'  £14,107) ;  jiriniarv  and  Hccundary 
balliTirx,   (I)   £11,911  I. Incnn-uj  £1 1.146),  ('/)  £120.088  (<li'irrnH«  £IHI.1NI1 ) 

^     ■'        .p,.t    r„. ,.n|.|.,ri.nl«.     (.1)    £7.115     (d.rn.aMi.   £13,021). 

IrnniifiirniiTM.  («)  £6.025  (iIimtcium- 
'.'9IM));  Kwilp  liboariU,  (>/)  £2.356  (de- 
.  .   £15,672)  ;  iliMti  leal  Koodn  and  appn 

I  Oil- 111.!.  ii.l...l.  :..j  17i.:iiiii  idi.in.aw  £|0,:HH).  (/i)  £5:t3,:ilMt  (imn'aw 

£1(1,670).  'I'lilul  of  ell  It  rirnl  khikIk  anil  appnrat<i>.  ut  Iht  tlinn  mmhinery 
nn<l  iii.lii  .,l„i..|  «;r.-,  i.i)  £lsr,.i|!ii)  i,|..ir«.n»<'  t2lo.2s2),  C)  t2.;i3S,nil's 
lili-.  . 


TENDERS  INVITED  AND  ACCEPTED. 

Train  Lighting  Cells. 

Tenders  will  be  received  by  the  Tender  Board,  South  AfricaS' 
R.iii.wAYs,  .Johannesburg,  until  noon,  Xov,   12,  for  the  sujiiJv  of 
4.46(i  train  lighting  cells. 
Wiring  and  Fitting. 

Tenders  are  required  by  Xov.  5  for  the  electric  lighting  of  the 
Central  Tuberculosis  Institute,  Durham-street,  Belfast.     Specifica. 
tion,  &c.,  from  the  City  Electrical  Engineer. 
Railway  Stores. 

The  CRE.iT  XoRTH  OF  ScoTL.iND  R.\iLw.\Y  Co.  require  tenders  by 
111  a.ni ,  Xov.  22,  for  six  or  12  months'  supply  otstores  and  materials, 
including  telegraph  material,  boiler  tubes,  steel,  castings,  iron- 
mongery, oils.  &c.     Forms  of  tender  from  Stores 'Superintendent. 


Bk.\dfcikd. — On  Tuesday  the  Corporation  accepted  the  tender  of 
C.  A.  Parsons  &  Co.  for  the  .supply  and  dehvery  of  a  12.<""ikv 
turbo-generator  at  the  Valley-road  electricity  works  at  £45.77  ■      I 
was  also  decided  to  place  an  order  for  a  condenser. 

East  Ham. — The  Town  Council  has  accepted  the  tender  of  FdiMii 
Accumulators  (Ltd.)  for  .six  electrically  iiropelled  dust  vans  :ii 
£1,121  each,  and  one  automatic  electric  filler  at  £2  lOs. 

Olasgow. — The  Tramways  Committee  has  accepted  the  tenders' 
of  the  Liveriiool  Electric  Cable  Co.  and  the  British  Insulated  and 
Helsby  Cables  (Ltd.)  for  the  supplj-  of  cable. 

Hereford.— The  Corporation  has  placed  "an  order  for  the  snjqily 
of  electric  motors  and  pumps  with  Mather  &  Piatt,  at  £736. 

Ilfoed. — The  Urban  Council  has  accepted  the  following  tenders:— 

General  Electric  Co.,  D.(^'.  switchboard  for  sub-station,  £28ii  10s.; 
h.t.  switchgear,  £174  ;  additional  equipment  for  switchboard.  £72  lOs.  7il. 
Herbert  Morris  (Ltd.),  7J-ton  overhead  travelling  crane,  £106. 

London  Cointy  Council. — The  following  tenders  have  been 
accepted  : — 

British  Insulated  &  Helsby  ( 'ables,  3,724  yards  of  trolley  wire,  £396.  23.; 
.Miii;;:in  Crucible  (.'c,  carbon  brushes  for  electrical  equipment,  £295. 

Government  Contracts. — The  following  tenders  were  accept  ei! 
by  the  Britisli  (fovernment  I'epartjuents  during  September:  — 

War  Office.  -R.  A.  Lister&Co.,  generating  sats  :  Electric  Construction  Co..  F.  Park::, 
son  &Co.  and  Rhodes  Motors  (Ltd.).  motors  ;  Harland  EilgineeringCo.,  transformers. 

/ndia  Office— CrcmpXon  &  Co..  alternators:  Siemens  Bros.  &Co.,  cells  and  sutta> 
percha  J.  Stone  &  Co..  cells  and  dynamos.  J 

h.M.  Office  of  Works. — Lund,  Bros.  &  Co..  wiring  court  house.  Newington  CausewsM 
London  :    Harland  Engi.  Co.,  generating  plant  for  Ordnance  Survey  (overhead  orlicflH 
Fosi  Office..  -Automatic  Telephone  Mfg.  Co..  General  Electric  Co.,  India  Rubber.Gu« 
Percha  and  Telegraph  WorksCo..Telegraph  Condenser  Co.  and  H.White  &  Co..  tele?r« 
apparatus;  British  L.  M.  Ericsson  Mfg.  Co..  General  ElectricCo..  and  Western  ElectricO... 
telephone  apparatus  ;    Telegraph  Construction  &  Maintenance  Co.,  submarine  cablaf 
Connolly  Bros.,  telegraph  cable  ;    British  Insulated  &  Helsby  Cables.  Callenders  Cahl» 
&  Construction  Co..  Ltd.,  W.  T.  Clover  &  Co..  W.  T.  Henley's  Telegraph  Works  Co., 
Johnson  &  Phillips.  C.  Macintosh  &  Co.  Peel  Conner  Telephone  Works.  Siemens  Bros. 
&  (To..  Union  Cable  Co..  and  Western  Electric  Co..  telephone  cable  ;  Siemens  Bros-..  &Co 
leclanche  cillt. ;    Eyre  Smelting  Co..  tine  lods:    Bi^tish  Insulated  &  Helsby  Cables, 
Shropshire  Iron  Co..   and  F.  Smith  &  Co.  (inc.  in  London  Electric  Wire  Co.  Sl  Smiths), 
bronze  wire  ;  British  Insulated  &  Helsby  Cables,  copper  binding  wire  :  Concordia  Elect]" 
Wire  Co..  covered  copper  wire  :  T.  Bolton  &  Sons.  British  Insulated  &  Helsby  CiibU 
Elliott's  Metal  Co..  Johnson  &  Nephew,  Shropshire  Iron  Co..  F.  Smith  &  Co. 
London  Electric  Wire  Co.  &  Smithsl.  Wilkes.  Sons  &  Mapplebeck.  copper   lir 
Brunner,  Mnnd  &  C"  ,  vltoi.)^, 

APPOINTMENTS    VACANT  AND   FILLED. 

Knginri'is.  with  sunn. I  iiiecliiiiural  ti:iiiiiii'i  :in.l  with  experience  ( 
large  power  sl:itious,  are  wanted  immediately  by  a  Coveinment  _ 
jjartment  for  the  duration  of  the  war  ;  also  electrical  engineers  WLfl 
experience  of  the  latest  practice  in  factory  e^|uipment,     Hee  an  adS 

.Applicatiotis  are  invited  for  the  j)osilion  of  IVincipal  of  tj 
Coventry  jMiinicipftl  Technical  School.  Commencing  salary  £8W 
I'articidars  from  the  secretary  (Mr.  Kreilcricli  llorru'r).  KdiiiatiO 
DcpartnuMit,  Coimcil  House,  Covcn(r\.  .\pplii  ;itions  by  I'ec. 
S,,-  odrcrll.-^iiiiiiil. 

,\  jiMiior  shift  engineer  or  improver  is  nM|iiircil  for  a  large  po™ 
Htation  in  the  north.     See.  <tdi>erlinemenl. 

Manchester     l''lectriiity    Committee    require    a    shift    engine 
Commencing  salary  about   £2'20   per  annum.     ..Applications  to 
Chairmnii  of  the  Committee  bv  10  a.m..  Nov. -5. 

Kleelw I    I'rban  Council   roipiire  n  chief  assistant  engiiicprj 

their  electricity  works.     Salary   £l.')(h   increasing  to  £175.     .^pj 
ealions  to  the  ( 'lerk  to  the  Council  by  Nov.  6. 

An  asHisliMil  is  required  in  tlic  mechaiiic:d  ami  elect  rienl  engi n.crii 
rieparttneni  of  Halifax  Municipal  Technical  College.  Paid,  iila 
from  the  I'rincipal  or  tlieSetrelary. 

An  iiMHiMlanI  elect  rical  engineer  is  reqiiiieil  :il  lluxldii  d.  iiici 
■wnr1(~.      \pplii;iliiiiiMby  Nov.  7to  Mr,  .1.  T-ixlnr.  I'liuri  Ibill.  llnxto 

.Mr.  It.  II.  HocUer,  tiecond  class  assistanl  in  the  L.C.C.  (iMinwny 
hiiH  lieeii  iippointeil  timetableH  assixtant  iit  £262.   IUh.  a  yen 

Mr,  r,  W,  (lander  has  lieon  appointed  mains  foreman  at  llisdiii, 
Islewnilli  ;it  ll.'.O  per  iioniuil.  I 


^VovKMBER  2,  1917.  THE  ELECTRICIAN.  17  a"- 

FINANCIAL    MATTERS. 

MUNICIPAL  ACCOUNTS.  COMPANIES'  MEETINGS  AND   REPORTS. 


Blackpool. -The  atccjiints  uf  the  elertrir  ity  depitrtmcnt  for   the 
I    eiifled    March    IJl    show   gross    cajiital    expenditure    £2.52,191 
lease  12,140),  of  which £78,()78  has  Ix-en  redeemed.     The  sinking 
iiuid  amuunts  to  £.i4,583. 

Ilevenw  was  £47.038  (compared  with  £44,346  in  previous  year)  a'nd 
A  ikin^  and  general  expenses  were  £28,771  (£25,276),  leaving  gross 
|.n.m  U8,2<)7  (jEI9,07O).  Interest  and  sinkin^r  fund  required  £17.flt»9 
>:lii,.j92),  leaving  net  profit  £358  (£2.478).  Units  generated  were 
;.  'i:,T.<tOO  (.-.,484.fMKI)  units. 

lilt  capital  exp<'nditure  on  the  tramways  is  £309,870  (increa-i 
'-  .Is).  Sinking  fund  amounts  to  1148.9.54,  reserve  to  £9.142.  and 
!■  I,,  wals  fund  to  £3(l,.->42.  Revenue  was  £90,224  l£8O,0lil)).  and 
ex|K;nse..4  were  £.w,0S.5  (£4."),030).  leaving  gross  proBt  £41.139 (£3.5.03l>). 
Loan  charges  wi  re  tl!).9.".l)(£18.7l>l)  and  net  profit  was  £21, 183 (£111.275). 
iif  which  £2.1S3  (£3,27.'i)  lia.s  i>een  placi'd  to  rewci  ye,  £9.000  to  permanent 
way  rtnewals  fund,  ami  £10,000  (£.").<hi(i)  to  relief  of  rates.  Average 
total  revenue  por  ear  mile  was  2001d..  and  working  expenses,  including 
piiw»-r.  wi-re  Il-29d.  Pa.ssengers  carried  w<-re  I7.810,.i38.  carmilesiun 
1. 1 31. 72s,  and  units  u.s»<l  1.812.488. 

East  Ham.— At  March  ;J1  the  capital  exjier.ditiire  of  the  electricity 
dupurtnient  wa.s  £1.5'i,17.')  (incTcase  £4t;4)  including  £13  948  pro- 
vided out  of  revenue,  and  the  outstanding  debt  is  £9(),.5h3,  less 
£22.0j3  in  siiikijig  funds. 

r{e\enue  was  £27.130  (c(>m|>ared  with  £20.709  in  previous  year)  and 
total  costa  were  £21,909  (£20.053),  leaving  gruss  profit  £5.227*  (£(i.(>50). 
.Sinking  fund  and  repayment  of  loans  rct|iiired  £5,830  (£5,705)  and 
inteix-st  and  s|x-<'ial  charges  £4,934  (£4.375).  the  net  result  Ix-ing  a  deticit 
of  £5.537  (£3.424).  Fuel  cost  £12,229  (110..574)  0-72d.  (Olild.)  per  unit 
Bold,  and  total  ri|ierating  costs  were  ei|ual  ti>  l-29d.  (llfid.).  I'nits 
generated  wen-  4.51«,2«0  (4.5tit),3:{3)  ami  sdd  4.003.721  (4.102.750). 
'.Maximum  load  on  feeders  was  1,938  (I.SIMI)  kw.,  and  loail  factor  20-0 
(27  (i)  per  <ent. 

The  gross  capital  outlay  on  the  truniwavs  Is  £190,<)83  (no  increase),  if 
whirh  £114,751,  les.s  i'!).523  in  sinking  fund,  i.s  outstanding.  Reveni:e 
was  £05.021  (£00.884)  and  o|)eratinL'  •  osts  were  £57.208  (£.-.3,485). 
leaving  grosM  profit  £7.«l»  (£13.399).  Iiilircst  required  £4,7S8  (£4,905) 
anil  sinking  fund  and  n-pavment  of  loans  £0.2.38  (£0..542),  and  the  net 
detiiil  was  £3  213  (£1.9.52).  OiK'ratini;  rosis  were  8-83d.  ("-Sgd.l-pcr 
carmlle.  ami  n-vrnue  was  I0'04d.  (it-.s7cl.).  Passengers  carried  were 
I.H.OIN.754  (20.427.941 1,  rar- miles  run  1..V54.I04  (1,«20,104).  an<l  units 
iwid  L'.:i!l2.108  (2.4.37.2111). 

Edinburgh.—  The  electric  lighting  accounts  for  the  year  ended 
.Ma\  15  show  gross  capital  expenditure  £I,I!I3,8.58  (increase  £29,204), 
of  Hliich  £040.102  has  heen  redeeiiifd. 

H'venue  MUH  £142.011.  working  and  gcnirnl  expenses  were  £83.301, 
I    I    gross    |,ri>llt    was   £.59.25(1.      Int'-n -I    r<c)uircrl   £18,182.    Ilquldalion 

1.  I.t  £38.349.  and  in ic  lax  £7.4  14       I  nils  generated  wer- 22.478.41)1 

Tiipan.l    with    21.2.53.313    in    pre»ioiiH    venr),    nml    solil    17.997,251 
I  T.:i73..V,H),  ..(  whli  h  9,0.5(1.990  (7.210.379)  wer.'  for  power. 

Huddersdeld.-  The  aicoiinls  i.f  the  Irnmwnys  undertaking  for 
'lie  M-iii  eniliil  .March  31  show  gr  iss  capital  expenditure  £477,r.07 
lid  the  tidnl  anixint  of  the  sii\king  (iiml  Is  £100.07.5. 

Ileveniie  was  E152..53tl.  working  e\i>.ii-is  wen-  £!HI.849,  inten-st  n>. 
'inind  £19.431.  >mkliig  fund  £13,130.  Itavlng  net  halnnce  £24.109.  of 
wln<  h  £15.309  Ims  isen  plarcd  to  n-rM-  ami  £H.SINI  i  onlrlliuled  in  iilil 
of  rati"<.  A\ernKi'  liilal  ri'Vi'iiui'  |ii'r  i  nr mile  was  12-94d.  and  working.' 
c\|»ii»<'«.  iiii  luiluig  power,  wen-  81  Id.  Avemgi'  fan-  charged  |»t  mdf 
wax  ii'07d  I'atM'ugi'pi  lurried  wen'  29.009.129  and  ear  nilli-s  run 
2.Mli8,172.  im  liMlmg  mm  n-Veniie  38,495  .iiid  cod  trucks  IO,80S. 

Newcastle-under-LymO,-   Tlu-  nccounln  o(  the  oU-clricity  depart- 

[nieiil   loi    the  \e.ir  ended  .March  31   Nhott   gtoss  enpilal  px|M-ii(liliire 

S0,7I7,  of  which  £11.7.52  l<  oulHtnndmg. 

KcM'IMie  was  £.1,131.  null  Wiirklng  and  t-i'neml  cxiK'niirs  wen-  £1,972, 

tviiig   gro-ix   prolit    £1.102.      Inlcn -<l    M<|iiin>d   £.539.   Income  tax   £122, 

llnient  of  tonus  £l,tl38,  nnil  •.mkou'   Itiiid   ln>lulmrnt    £15,  the  ml 

fi  Ih-mik  a  doliull  of  £2.5:1       h'ln  1 1   "  '  <' 5ld.  lar  uiul   tcm-mled  (roin- 

rlth  0  33-1.    in    pri'Vioiia    venr)       I'liila    gmernted    wi-n-    3111.344 

BT7)    and    .old    225,880    (2.^7.210)       .Maximum    load    was    177  kw. 

[kw.). 

Ifleld.       The    IKCOIIIIIN   of    lie 

fiuled     Man  h    31     show     I I 

£:i.HS8),  of  wliicli  £00,301  I- 
ilW  wa>  £2l.0tni  |iompari-l  \<ill 
i.Ih    wcri.    £17.017    (ll:i,  ■ 
ftW  itlid  liiiin  r<-|si\iii<-nt  oi   -n,'. 
i  Ulllg  n  ili'lirll    of   ll'Jt  i< 
»»»  l-aid   1 1  35.1  ).  working  .  -; 
•*f  («|iitnl  .  li.irui-a  o  lid    (n  -i  i 
•ml  w>M  4.4I.5.IOH  ;3.»Wll,m>A|       I'l  •'  ' 
M*»kw  ('.'.OSIhw.). 


Icitrli-ily   departinelil    for  the 
■  {iiliil   e\|H-iidiliir<<   £123, ,572 

<i>il>lnndiiig 
l.'o..52il  III  pr.-M v.- II).  and 

■>|i       lnl.-r<--.l     i.-.|iiiM.I     12.301 

' I  1-..1  r.    I-.  I-.-,    'ii    I,. ' 


,|.,.K  .1. 


Dick,  Kerr  &  Co.  iLtd.  i 

The  annual  general  meeting  of  this  company  took  place  on  WeduesiLiy. 
.Mr.  Cl-^ud  T.  X  AVi.EV  (chairman)  presiding. 

The  C'HAIK.MAX  said:  (Jcntlemen,  your  Directors  are  pk-asi-d  to- 
present  the  annual  report  and  balance-sheet,  wliereby  it  will  be  seen  by 
comparing  the  lialancesheet  with  last  year's  figures  the  net  prolit  show* 
an  appreciable  iucrea.sc.  The  figures  taken  In  conjunction  with  the 
totals  of  assets  and  liabilities  shgwii  indicate  the  magnitude  of  t4ie  com- 
pany's o])erations,  although  you  will  quite  understand  that  under  present 
circumstances  we  are  unable  to  publish  ilctails.  The  total  of  the  assets 
shown  in  the  balance-sheet  is  £2,193,6SS,  compared  with  £1.753,410  last 
year,  the  increase  being  chiefly  made  up  by  the  difference  in  the  item 
sundry  investments,  also  Increases  in  the  Items  of  stoek-on-liaud  and 
work  in  progress,  contrai-t  balances  and  sundry  debtors.  Tl»c  latter 
items  are,  of  course,  always  liable  to  fluctuation  from  year  U<  year. 
With  regard  to  the  increa-sc  in  the  figure  of  investments,  this  is  the  ivsulfc 
of  the  acquisition  of  the  shares  in  the  L'nitcd  Electric  far  I  o.  ( Ltd.).  You 
will  observe  the  capital  expenditure  at  the  works  shows  a  dei-rcasoonlast 
year's  figure,  due  to  our  policy  of  writing  off  what  we  consider  ample 
depreciation  against  this  item,  a  [Kilicy  which  we  ar«'  sun-  h.is  your  full 
approval,  all  the  more  so  since  nolKiily  can  foivcast  what  post -w-ar  condi- 
tions will  be  in  the  business  world,  and  It  thereforj-  .s<;cms  csscutlal  to 
avoid  the  least  possibility  of  inflation  <if  our  capital  assets.  The  lia- 
bilities side  shows  one  particularly  Important  variation  from  last  year's 
figures,  namely,  the  increa.sc  under  the  heading  of  cr\-ditors  and  esti- 
mated liabilities.  This  figure  is  £953.590.  a  large  advance  u|Kin  last  year- 
although  the  increase  is,  of  course,  set  off  by  the  increa.si-s  on  the  asset 
side  of  the  balance-sheet  already  mentioned.  The  reason  for  this  in- 
cri-ase  in  the  figure  of  creditors  Is  that  it  includes  the  reserve  we  liavo 
s<-t  aside  for  the  excess  i)rofil«  duty,  as  although  our  liability  under  this- 
heading  has  not  yet  l>een  definitely  s<-ttled,  it  is  very  obviously  necessary 
for  us  to  reserve  what  we  ronsider  a  suftident  sum  to  mit"t  this  cluirge, 

Tho  (Jovcniment  continues  to  Im"  our  priui'li>al  customer,  with  con- 
tinuously increasing  demands  both  in  quantity  and  variety,  and  I  wish  I 
were  allowed  to  tell  you  in  detail  of  the  ramifii-atlons  of  manufarture  and 
constnn-tion  which  have  Ix-i-u  liiidertaken  and  siici-cssfully  completol 
by  your  organisation  :  and  still  mim-  would  1  like  to  tell  you  of  what  i.s 
lieing  done  now  and  about  to  Ix-  done  In  the  Inimcdiate  futut\-.  !<uftico 
It  to  say  that  all  the  departments  fiT  which  we  ar«'  working.  Ixith  at  tho 
.\dmiralty  and  the  .Ministry  of  Munitions,  show-  their  appn-ciulion  and 
confidence  in  a  very  practical  way  by  cnlnisting  us  with  ImporUlU. 
work  to  the  limit  of  our  ca|)abilHics.  As  mentioned  in  tin-  P-|Mirt.  tho 
national  factory  creeled  under  our  auspices  has  l>ecn  handed  over  to  tho 
(lovi-rnmcnt.  and  we  have  now  in  hand  the  eifclion  of  two  mor\>  fao- 
lories  for  another  pnr|K>.si'.  and  thcsi-.  together  with  the  construction  of 
Important  works  in  differ<-nt  parts  of  tin-  country,  on  which  it  has  lieen 
occupied  for  some  time,  keep  ihe  i-ontracting  de|>artnient  verj  bu.sy.  and 
your  staff  of  t rallied  engineers  fully  occiipie<l. 

INTKIIIWT  IN  (»-niKH  t'oMr.VStBS. 

1  now  come  to  the  contmlllng  iiiler»-st  which  has  lieiMi  acquired  oil 
the  riiitcd  Klcctrlc  CarCo.  (Ltd.).  as  detailed  in  the  n-|s«rt.  The  Boanl 
already  feel  this  Imnsju-tion  to  !>.-  fully  jiistilicd.  so  much  s,.  that  .<lop« 
have  bt-cn  taken  to  exlcml  I  he  shiqw  I'o  i-o|i.-  with  work  of  grt-af  iiniwr. 
lance  eiilrusted  lo  us  by  thi-  (Jovi-rnmenl.  The  l'nitcd  I'o.  are  next.«lix)r 
neighlMiiirs  of  ount  at  i*n-stoii.  ihe  wurks  iN-cupying  an  ar?-«  of  »i>nie  l.> 
aen-s.  and  made  a  s|iecialily  of  lnimw»v  ear  buildinii.  Your  dmvtont 
an-  satisfied  that  after  the  war  tlii-n-  will  Is-  no  difliiulty  in  k>-<'pin>:  them 
(ullv  occupied  iiiMin  pnililablc  work,  and  in  the  meantime  lhi-_\  an-  x-rv 
iiigihe  national  intcn-sls.  I,<ij.I  year  we  n>|Hir(eil  the  ncquiMlion  of  con- 
in.l  ill  Willans  A-  Kolim-s.u  (Ltd.).  Tlie  |io«ltion  hn«  now  tx-.-ii  .oii. 
solidalcd  by  our  acquisition  of  80  |i<-r  cent,  of  the  pn-fcinol  H  »t.H  k  o( 
thai  lomimiiv.  which  has  certain  pnrti.  i|MlinK  right.".  Tin-  traii-i.i.  lion 
was  carried  tiinuiiih  imrllv  bv  iwyim-iit  In  e»»h  and  |>nnl»  l>\  cvcliangi-  of 
«han-s.  .\»  it  diil  iiol  lake  pla.i-  until  after  the  cl.«-  of  lie  \r«t  uiulrr 
n-view,  it  is  not  i.-IIc.  I.  .1  in  lb-  '  ,il  .n  ■  -li. .  I  Si.  p-  ir.  n  »  l.iiiu  lakrit 
III  consolidnle  I  he  ,1  n.ideraW* 

^  onomv  is  to  la-  >■  v 

(  oiisiderable  ml-  <'''■•   •>'"' 

amoiii;  Ihe  legal  pr.-l  •'       •     "        o-  >< 

Melr..iH.lil.in  Walct   ll-iid  .     1>..  I      Ken   ,V   (  - 

a<  although  It   »i.-    ini.icl  !,-•     .      I.     r   •),.     II 

ha.    not    yi-t    l«-.-ii    giM-ll        '  '■ 

organisation  and  works   >-  "'*' 

of  the  war  i»-ii.hI.      Ii'  ■''« 

the  bkehh.HHl  ..f  on  ••<• 

transition  from  »  •  '  'f 

the    »,.,l.|    Ik<.    ,.,  ■'•» 

maii.it  '"' 

al.n.  .  •'«" 

till.  I  •" 
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all  large  employers,  we  are  naturally  foUowinu  tlic  attitude  of  labour 
itself,  and  fully  realise  that  to  meet  the  necessities  of  after-the-war 
conditions  a  complete  understanding  and  co-operation  between  capital 
and  labour  is  both  desirable  and  necessary.  Your  directors  and  your 
management  committee  have  confidence  that  all  will  be  well  in  this 
direction,  provided  labour  is  met  in  a  spirit  recognising  that  an  entirely 
new  basis  of  relationship  must  be  established.  Given  the  country  and 
file  Empire  meet  the  new  contlitions  that  are  bound  to  arise  after  the 
war  fairh-  and  squarely  by  adopting  new  methods  of  Empire  and  inter- 
national commercial  relationship,  I  think  the  internal  relationship  of 
employer  and  employed  can  safely  be  left  to  the  common  sense  of  those 
directly  concerned.  The  chairman  concluded  by  moving  the  adoption 
■jf  the  report  and  accounts  as  set  out  in  our  last  issue. 

Mr.  R.  H.  PRESTWIC'H  (Deputy  Chairman)  seconded  the  motion, 
and  it  wa.s  earned  unanimously. 

On  the  motion  of  Mr.  T.  J).  LINGARD  and  seconded  by  Mr.  D.  C. 
ELLIS,  the  retiring  directors  (Mr.  V.  T.  Cayley  and  Mr.  R.  H.  Prestwich) 
were  re-elected,  and  tlie  Auditors  (Messrs.  Gane,  Jackson,  Jefferys  and 
Freeman)  were  also  re-appointed.    ' 

In  moving  a  vote  of  thanks  to  the  Chairman,  the  Board  and  especially 
thanking  Mr.'  Hutherfoid,  the  Managing  Director,  Mr.  FOX  said  l\e 
tongratulatcd  the  Board  on  their  policy  in  amalgamating  with  Mcs.srs. 
Willans  &  Robinson  and  tlie  United  Electric  Car  Co.  He  also  con- 
■Jratulated  them  upon  being,  as  he  believed,  the  first  industrial  com])any 
ill  this  country  to  admit  its  officials  as  part  and  parcel  of  the  business 
;uid  constituting  thcni  a  Board  of  Management. 

The  motion  having  lieeu  seconded  and  carried  unanimously,  the 
I  H AIRMAN  announced  that  he  did  not  think  that  at  the  moment  the 
Board  could  hold  out  any  prospect' of  an  interim  dividend  on  the  ordinary 
shares,  in  consequence  of  the  extra  work  it  would  entail  for  the  auditors. 


BARCELONA  TRACTION,  LIGHT  &  POWER  CO.  (LTD.)— The  re  ort 
for  I'.nn  states  that  Dr.  H.  F.  Parshall  has  issued  a  re|i':il  showing  that 
sulistantial  progress  has  been  made  by  the  c<iiii|i.iin.  s  n|i,  rating  in  Spain, 
and  the  results  are  .satisfactory.  NotwithstaiiJinj  i  hi  ililhculties  caused 
by  the  war.  the  works  outlined  in  Dr.  Parshall  s  nniiiiial  report  have 
li.-en  substantially  completed.  The  continued  high  price  of  coal  ueces- 
.-itated  a  considerable  change  of  plans,  and  in  viewof  the  rapid  growth 
of  business  it  became  neiessary  for  the  Ebro  (Jo.  to  begin  the  construction 
of  another  hydro-electrie  plant.  Such  financial  jirovision  has  been  made 
as  will  enable  that  company  to  carry  on  construction  into  1918.  Work 
on  the  new  plant  was  begun  ill  July  last  and  is  being  rapidly  .pushed 
forward.  It  is  hoped  that  when  complete  it  will  furnish  sufficient  power 
to  cover  reiiuirements  for  a  number  of  years.  Tiic  net  revenue  was 
s  1,87.3,3 Li.  against  81.310.282,  and  the  interest  on  Prior  Lien  "  A  " 
t.onrls  .SSSl.fKH),  against  S'Jfi.Siw,  leaving  asurplus  of  Sl,.")43,415,  against 
sl.2l'J,fl27.  The  results  for  .the  first  six  months  of  I!)  1 7  indicate  a  further 
l.irgr-  increase,  and  it  is  anticipated  that  this  rale  of  increase  can  bo 
maintained  throughout  the  year.  Under  the  plan  approved  by  bond- 
Jioldi-rs  all  surplus  I'arniii'.'s  from  operation  up  to  .lunsl,  1!MS,  are  to  bo 
iippliid  to  further  construction,  all  bond  interest,  excepting  that  on  the 
Prior  Liin  "  A  "  bonds,  being  .satisfied  by  the  issue  of  Five  per  Cent. 
Notes.  The  Kerrocarriles  ile  I  ataluDa  has  coni|)letcd  the  extension 
of  its  railway  lo  San  (Aigat.  about  nine -miles  nor^h  of  Barcelona.  In 
\ovcinber  traffic  was  opened  as  far  as  I>as  Planas.  iLnd  it  is  hoped  that 
the  extension  to  San  Cugat  will  be  oiKmed  this  year.  I''unds  have  licen 
providi'il  for  extending  the  railway  to  Tarrasa,  an  important  manil- 
fail  Ml  OIL'  city.  The  o(ierating  results  of  the  Las  Planus  extension 
iiidi'  ii  that  the  railway,  when  completed  to  Tarrasa.  will  prove  a 
|.r  .,r.  i,|,  iiiidertakint'.  The  application  for  a  conc(!ssion  for  unilicalion 
»|]ili   ih'    tramways  rompany  is  making  is  still  p-iiding. 

CREDENDA    CONDUITS    CO.   (LTD.)— At  the  meeting  on  Tueday  tlii^ 

■    "     '    •■•I   !!i:i(    the  diiecloiM  were  imable  to  present  the  aeeounls 

Id  .April  :!(!  last.     They  Vere  sal  isfied  that  the  interim 

Inly  had  been  earned,  but  no  further  distribution  for  the 

'    ' • iid'd.     The  meeting  was  adjourned  f(u-  the  presenta- 

f  a'l  Olinl". 

DRAKE   ac   OORHAH    (LTD.)  -Tlie  ivporl  for  the  year  ended  June  :|0 

■  I,  after  piiyuieiil  nl  all  charges,  including  IxniiiHeH  due  to  MtalT. 

■  to  ihoBc  who  have  joinr-il  the  National   Korees.  anil  making 
l..r   contiiigeiiniK.    die    net    proHt,   is    £1  l.:t!».-,.     Wilh   i;2.l.''it) 

I    I  lie  total   is   £  I  ,'{.,'i4<l,      It  IM   pniposi'd   lo  appro)iriuto 

.iiient  of  a  dividend  at  rale  of  .'5  jkt  cent,  for  Ihu  year, 

..odujil  by  £.-).(M)0  iind  to  earrv  forward  i:2.2i)ll.     The 

'  I  he  year  liavi-  bi'en  inereased  iiy  £2.SI)S.  an  iiti  re»se  of 

<>n  laHt  yiMir's  Utixiviit.     Contract).  Iiavi!  lu'cn  completed 

W  .r  (illi..-,  .Mini.ilry  of  .Munilions  and  ollrr  ( lovi'rn 

I'l'ralile  niiioiinf  of  Himiliir  u'luk  is  in  hand. 

luirlmenl  (iiid  the  worka  show  improved 

|M  lied  eleeliir-  veliii'IcN  has  itt'own  rapiillv. 

•  .lupjil.  il  for  (lie  h'liHiiig  of  a  larger  wai-clioiise 

" '■(   r  inaiiiifaeliirinu  faeililien. 

■iM     LIOHT   tt    POWER  00.  (LTD.)--  For  (he  year  endeil 

I'lolit,  mIIi'i  piiyniuii(  of  debeiiliire  iiileieHl,  London  anil 

Inidoii    I  •. iH-iiHeM.   iinil    iiili>ici.(    on    loan,    iilul   Helling 

■ '   ■       ■'.•'     I'.  tKl.Xli.  whieh  lidded  (o 

I   lliix  I  he  ilirci'lorH  pro|ii>He 
I  (lie  .Mexican  undertaking, 

I -  loKubxidiary  eoinpanieHoHl 

iioi  iieen  piiM<)|lik<  Miii"e  (M.  I,  IOI.">,  to'pay  a  dividend 


nil  the  cumulative  preference  shares._  The  subsidiary  companies  in 
\'cnezuela  and  the  Argentine  have  placed  to  reserves  for  renewal  and 
general  purposes  t;7.r23. 

NORWICH  ELECTRIC  TRAMWAYS  CO.— The  total  traffic  receipts  for 
the  year  ended  .lunr.  1917, were  £4.3,718  (against  £42.834  in  lOKi),  expendi- 
ture  was  £30.827  (against  £2n,,-i09)  and  net  profit  was  £12, 88.")  (against 
£13,324):  with  £429  brought  forward  (after  paying  the  dividend,  pro- 
viding for  reserve.  &c.)  the  available  total  is  £13,314.  The  directors 
recommend  that  £8,000  be  placed  to  reserve  fund  and  that  £5,280  bo 
devoted  to  paying  2  per  cent,  dividend  for  the  year,  leaving  £34  to  be 
carried  forward.  The  number-  of  car-miles  run  was  903,484  (agaiii-^t 
932,934)  and  the  passengers  carried  were  10,767,626  (10,405,881). 


NEW   COMPANIES. 


AER0-ACCESS0RIE3  (LTD.)  (14S,()(;7.)— Private  company.  Reg.  Ort. 
13,  capital  £2,0011  in  £1  shares  (oOO  preference).  Subscribers  are  H.  J. 
(_;olding.  eliatrical  engineer,  and  C.  A.  West,  electrical  engineer. 

CHAPPELL,  PUDNEY  &  CO.  (LTD.)  (148,(585).— Private  company. 
Reg.  Oct.  17.  capital  £li,000  in  £1  shares,  to  take  over  the  business  of 
furnishing  and  gemial  ironmongers,  engineers,  &c.,  carried  oa  by 
H.  H.  Portway.  at  Halstead,  "Essex.  Permanent  ilirectors  are  G.  M. 
Cliappell  and  ('.  C.  Pudney,  electrical  engineers. 

LINCOLNSHIRE  MOTOR  &  ELECTRIC  TRACTION  CO.  (LTD.)  (148,7.35). 
Private  company.  Reg.  Oct.  24,  capital  £5,000  in  £1  shares,  objects 
as  indicated  by  the  title.  First;  directors  are  S.  A.  Fuller,  ( '.  A.  B. 
Turner  and  N.  t^reeu.     Reg.  office  :    a,  Wellowgate,  (Jrimsby. 

LO-THERMO  PATENTS  (LTD.)  (148,701).— Private  company.  Reg. 
Oct.  is,  capital  £1.00(1  in  £1  shares,  to  acquire  from  Electromotors 
(Ltd.).  B.  Lniii:li..tt.iiii  and  E.  Grecnhalgh  tlu^  benefit  of  certain  inyen- 
tions  ivi  ii  iMj  X.I  ilyiiaino'eJectric  machinery,  and  to  carry  on  the  business 
of  del  lira  I  rii'jiiiccrs  aiid  contractoi's,  electric  manufacturers  of  "and 
dealers  in  lailway,  tramway,  electric,  galvanic  and  other  apparatus,  &c. 
First  directors  arc  W.  T.  Stubbs,  B.  Longbottoiu  and  E.  (ircenhalgh. 
Reg.  office;    (il,  Brown-Street,  .Manchestftr. 

WEST  BRDMWKJH  METAL  CASTINGS  CO.  (LTD.)  ( 148,^159).- Priva'e 
company.  Reg.  Oi't.  11,  capital  £2,00)  in  £1  shares,  to  eaiTy  on  tho 
business  of  ironmasters,  foundercrs,  mechanical  and  electrical  engineers. 
&c.  Peinianent  directors,  .W.  Lawley,  jnr.,  ,1.  Lawley,  jnr.,  J,  W.  Gaunt 
and  8.  1-'.  Ilogcrs.     ]\ctr.  office  :    Edward-street,  West  Bromwich. 

WILSON,  COPLEY  &  CO.  (LTD.)  ( 148,710).— Private  company. 
Reg.  Oct.  1!),  capital  £15,000  in  £1  shares,  to  take  over  th"  business  ot 
an  ironfounder  and  engineer  carried  on  at  Middlesbrough  as  "  Wilson, 
(,'opley  &  Co.",  and  the  business  of  ship  ropairors,  marine,  electrical 
and  general  engineers,  &,e.,  carried  on  as  the  North-street  works,  b'irst 
directors  arc  .J.  W.  Brown  and  W.  H.  (.'rosthwait::. 

COMPANY  REGISTERED  OUTSIDE  THE  U.K. 

SUPPLY  ASSOCIATION  AMONG  METALLURGISTS  &  MACHINE  MAKERS. 

(C..\..M..M.)  (I,i;--M  I'').  Pailiciiluis  tiled  (In,  2t./l!l!7.  K  ■,-.  in  It  ily. 
(Jbjects  :  The  direct  purchase  of  raw  materials  on  behalf  of  associates 
in  Italy  and  abroad,  &c.  Capital  unlimited.  Sliares  are  of  lOf)  lire 
each,  nominal  value.  British  address:  26.  Portugal-street.  W.C.2, 
where  J.  H.  Pearsmi.  Li.iidoii  manai;er,  is  autlioi  ise  t  lo  accept  service. 


CITY   NOTES. 


BABCOCK    &    WILCOX  (  .TP.)    -.\ii 
been  de.-larcd,  ]n\wj  tic  s  uiic  rale  a 


dividend  of  ll  iicreenl.  h; 


ion 


BANK  FUR  ELEKTRISCHER  UNTERNBHMUNGEN  (ZURICH).  I'lic  pn.li 
for  Co  vcar  ended  June  311  last  was  fr.  1.1152,-.  19  (auainst  fr.  6,461. 7.il. 
ill  the  piciadiie^  vear).       \  <\<\  idi-n.l  ol  5  iirr  c.nil.  has  been  do 'ItreL 

CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)  .\n  inlcrim  dividend 
of  7  per  cent  per  aniiuin  (.ts.  (id.  |iei  share),  h^ss  ta.\,  has  been  declared 
on  (he  ordinary  shares  fo  ■  the  past  halfyear. 

The  uiiKs  solil  lo  eonsiiiuers  during  IheJoiir weeks  endeil  July  27  were 
2.;I(I7.3I5,  coinpaied  with  2.020,.")(!2  in  the  eorres|ioiiding  four  weeks 
of  1916.  The  niiinliiM-  of  iinils  Mohl  (o  consumers  iluriin:  the  live  weeks 
ended  .\im.  31,  1917.  amounted  to  2,982,020,  compared  with  2,(SI6,727. 

CLEVELAND  TRUST  (LTD.)  --The  prulil  lor  the  yeiu'  ended  Sept.  311 
«a<  £1.137  Mild  Willi  £587  brought  forward  I  he  total  available  is  £2.021. 
.\  iliviih'iid  at  rati  ol  2'.  per  .•eiit.  has  l.cen  declared  on  (Ile  ordinary 
hIiiiich  ;    £-.11(1  I, a-  Ii.  .11  iiaiisferred  to  reserve  and  £329  carried  forward. 


(  LTD.) 


.\    halfvr 
shaf,-)ha'sl 


ulv 


ile.-la 


WBBT     AFRICAN     TELEGRAPH     00. 

dividi'tid  at  rate  of  4  p.'rc.  >il.  piraiiiion 
(ax  free. 

WEST  llDiA  ft  PANAMA  TELEGRAPH  CO.  (LTD.)  Tin-  diie.tois 
aiinoinicc  piiyiiiciil  on  the  29tli  Tni<t.  of  the  following  iiUcriiu  dividends 
fyr  (he  xix  in'oiillis  ti,  .Imie  3(1  iil  respei  I  of  I  lie  year  1917  :-  (is.  pi'r  share 

on  (1||.  Ilrnt  aiel  I  pivlcici slinrcnaiid  ll.l.  per  simre  on  the  ..rdiiiaiy 

shaix's  (tnx  It.  ■ 
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SHELL-BAND 

HEATING 

TRANSFORMER 


P.ilent    No.    71S7    1916 


We  also  manufacture 
Electric  Cables  of  every  kind. 
Switchftear,  A.C.  and  O  C. 
Motors  and  Dynamos. 
Lamps  and  Lighting  Fittings. 


Contractors  for  Electrification  of  Works 


for  heating^  Copper  Shell-Bands,  from    6 
to  13'5in.,  by  Electric  Power 


The     quickest,     cheapest,     cleanest     and 

safest   method.      In    use    by  many    large 

munition  works. 

Ask  for  Leaflet  Tl   22. 


Trai»sformers  for  Power  (List  P). 
Transformers    for    Wireless    Telegraphy. 
Testing  Transformers  up  to  250,000  Volts. 


Johnson  «  „Ph  I  LLi  PS  h 

I  I  KCTRICAl    KN(,INEEHS  c<v  C  ABI.K   ^I^KI  KS 

Charlton.  London.S  E.  z 

And  M  UNION  COURT,  OLD  BROAD  STREET.  EC.  :. 
BIRMINGHAM.  CARDIFF.  GLASGOW.  MANCHESTER. 

206.  Corporation  St       9.  Park  PI.      1  59.  W.  Georcc  St       251.1 
NEWCASTLE-ON  TYNE.  PORTSMOUTH. 

44b.  Blackctt  St.  Clovrlnnd  Rd     Goip 


DeansKAtc 


IRONCLAD  SWITCH  Cr  FUSE  GEAR 


M  s  .  iin>  )u><t   tlic  results  you  dt  sirr     ;>iui  thr  inci. 
irintcil    \im     hfioiiif    with     OlK     iiritish  in  i>l. 

ic   will   yiMi    .i|>|)ii'(i.iii-   tin-    .issurHiui-  I'l    •■  M  I...M 

'\     iiiul     Ktli(i(M<v     lor    uriMttT    .xhIiIv.   with   iivi 

ill  I'liwi  I     .Mid    III. lint  '' ■'     '    " 

.111(1  till'  .i\»-  lire  III    ' 
il!l       I'l  ills.       wliii  li      ' 

lit     fXH'plmn.'l 
iiiHU'sf.      l'Kn\ 

Till-  MIDLAND  LLECTRIC  MANUKACTURING  CO..  Lid. 

Mr,, I    Oil,,,    „,,,!    w.,,1..       ii,.i....l    si,.-,t      lUkMINi;H\M 


/ 
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The  British  Westinghouse 

PRINTOMETER 


A.C.  Printometer  v;ith  cover  removed. 

The  mtiisureii  units  are  indicated  on 
pointer  dials  and  recorded  at  piedeter- 
mined  intervals  on  a  moving  chart.  The 
difference  between  consecutive  recorded 
fi'^^ures  s'ves  the  average  demand  over 
the  period  whicli  they  embrace.  Tluis 
a  ghince  at  tlie  cliart  shows  not  only  tlie 
inaxinunn  demand  but  also  the  demand 
at   any  lime. 

Wrlle  to  Meier  Department. 


kptmhmt 

\C ^      Man.  hcslc. 


Curve  plotted  from  chart  figures. 


:-iiil 


m 


The  Sritish  Westin^ho 


r\d   Manufactur 


Ltd..  Trattord  Park,  MancKcster 


HEAVY 


For 

MACHINES 


possessing 

Great    Inertia 

Hand-starting  is  quite  unsuitable.  To  protect  the 
motor,  a  slow  start  is  abiolulely  necessary.  The 
heavy-handed  workmen,  who  usually  operate  such 
machines,  do  not  understand  this,  and  they  con- 
stantly overload  and  damage  the  motor  by 
their  impatient  haste  in  starting. 


IGRftWIC 


PISHBITTON  CONTROL 

makes  such  mistakes  quite  impossible,  pleases  the 
workmen,  because  it  is  easy,  and  docs  not  tax  their 
patience.  They  only  have  to  press  a  button;  the 
runtrol  gear  automatically  does  the  rest,  and 
effectively  protects  the  motor. 

'  I'ush-button  control  costs  more,  at  first,  than  hand 
operated,  but  after  n  few  months' use  it  is  found  to 
luivr  cost  less. 

•  in  so  short  a  time  it  repays  ill  extra  cost,  by 
iiviiiding  the  necessity  for  motor  repairs,  to  say 
nulhini;  of  the  Intreniid  output,  due  to  theclimina- 
tion  (if  stoppages  for  repairs,  or  the  saving  in 
rurreni  by  the  avoidance  of  overloads. 


I.onl.ol    No      GIO     di- 


■  h  billion 


IGRATIIC  Electric  GIT'    147,  Queen  Victoria  Street,  London. 
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THE   ROUND  Table. 

By  "KVA." 

I  Tifid  a  frii'iid  in  the  manufacturing  line  that  wo  weie 
producing  a  ""  special  "  on  '"  The  Handling  of  Materials  "'  ;  he 
replied  that  he  was  only  interested  in  the  handling  of  Priority 
committees !  «         *  *         * 

In  these  days  of  Klaicons,  electri*  warning  signals  and  motor 
driven  sirens,  the  following  from  the  "Daily  Chronicle" 
"  Office  Window  "'  is  of  interest  : — 

A  writer  in  a  contemporarj',  dealing  with  raid  warnings,  declares 
that  at  the  Judgment  Bay  some  people  will  fail  to  hear  the  Last 
Trump.  The  same  -sort  of  idea  was  mon>  elaborately  worked  out  at 
liufTalo  by  an  American  orator  named  C'onven,  in  the  midst  of  wIidsc 
speech  irritating  cries  of  ''  LoikIit.  louder ! "  were  heard.  The 
purpose  was,  of  course,  simply  to  Hll^^ter  the  speaker  and  spoil  the 
meeting.  Coiwen  bore  with  it  patiently  for  a  time,  then  suddenly 
he  stopped  his  speech  proper,  and  according  to  Grant  Duff,  extem- 
porised to  some  effect. 

■'  At  the  last  day  "  he  said,  "  w)ien  heaven  and  earth  .shall  pass 
away  like  a  scroll,  when  the  Ancient  of  Days  shall  sit  on  His  great 
white  throne,  thousands  and  tens  of  thousands  of  the  heavenly  host 
ranged  on  his  right  Hand  and  on  His  K-ft,  when  the  Archangel  blows 
the  trump  that  shall  rend  the  tondjs  and  wake  the  dead,  some  fool 
from  Kuffalo  will  be  heard  shouting,  '  Louder,  louder  '.  ' 
*  *  *  * 

These  air  raids  !  A  shell  from  an  anti-aircraft  gun  fell  in  the 
yard  of  a  large  works,  it  having  failed  to  e.\plode.  The 
Works  j)ride  themselves  on  a  fuse-  of  their  own  design,  liecaiise 
it  lii.',d  never  been  known  to  fail.  I  In  c.xamination  the  shell  iios.' 
revealed  the  astounding  fact  that  it  was  fitted  with  one  of  the 
firm's  infallible  fiisfs ;  how  kind  of  the  shell  to  show  such  dis- 
crimination !  *         »         *         *  ' 

T.  N.  T. 
We've  sung  about  the  Army  and  our  Heroes  "  over  there," 

-And  we've  sung  about  our  Sailor  lads  at  sea  ; 
We've  glorihcfl  our  Klying-mcn.  the  Nrlsons  of  the  air 

Now  we'll  sing  a  little  song  of  You  and  Mc. 
You  and  .Me.      You  and  Mr. 

It's  a  dingy  sort  of  Hero  we  may  In- 
But  there's  this  to  say  about  us 
That  they  can't  get  on  without  us. 

While  "thev  look  to  us  for  shells  aii'l   l".  N.  T., 
t.  N.  T.     T.  N.  T., 
For  their  slu-lls  and  fuses,  guns  and  T.  N.  T. 

Wi-  haven't  put  on  Khaki,  and  wr  havru't  left  our  bonus 

For  a  Mummcr's  pir  i\ic,  trainiu'.'   by  the  sea. 
We've  sweated  hard  and  stuck  to  work  in  .-pil"-  of  all  'I ■  .  .ool-." 

In  a  uniform  of  slops,  or  dungani-. 
Diuigarei'.      Dungarei-, 

Or  a  stinking,  gn-asy  over-all  may  la   ; 
ItuI  there's  this  to  say  al>out  it. 
'I'biil  we'n-  lighting     never  iloubl  il  ' 

While  We're  making  shrllH  and  ijuus  and  T.  N.  T. 
T.  N.  '1'.      r.  N.  T. 
Turning  nhcllit  ami  loading  tons  of  T.  N^T. 

And  if  you  think  we're  slackeni.  or  afraid  to  risk  our  lives. 

You  Hliould  come  ami  work  n  shift  or  »o,  to  «*•<•  ; 
Just  Kline  and  take  a  Ii-nhou  from  vour  ilauglilrm  mid  your  wiven 
.\m  thf'V  do  their  little  bit  aloiiii  o    we. 
They  and  .ve.     They  and  we. 
Never  gas  oImiiiI  what  danger  iIhh'  iiiny  lie  : 
Ifiil  Ihen-'s  this  to  say  about  it. 
We've  no  tune  (o  run  and  Hhoiit  it 

When  there's  tnilllile  in  the  works  with  T.  N     T.. 
T.  NT.     T.  X.  T.. 
.\iid  there  nin  be  trouble  where  Ihere'n  T.  N.  T. 

A.    SiiM.ui.  h    IUhs  vin.. 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician-,  Octoler  CO,  1880.] 

Jarrow. — A  mild  agitation  is  fiUing  JarroW  whether  the  new 
market  shall  be  lighted  by  means  of  the  electric  light 

EiJiCTRic  Light  at  Sueptox  SLillet.  —  The  Anglo-Bavarian 
Brewery  Co.  propose  to  adopt  the  electric  light  as  a  me;iiis  of 
illuminating  some  parts  of  their  extensive  premises. 

The  Electric  Licht  is  Collieries. — Mr.  W.  H.  Prcece,  in  a 
letter  to  "•  The  Times"  of  Oct.  28  fully  (-orroborates  our  recent 
remarks  (The  Electrician-,  Oct.  2)  on  this  subject  and  in  fact 
adduces  the  same  rea.sons  as  we  did  against  the  use  of  electricity  in 
fiery  mines. 

B.^LLOONiNC.  and  THE  ELECTRIC  LiCHT. — Arrangements  have 
be«n  made  by  the  Balloon  Society  of  Great  Britain  for  ha\-in^  the 
English  and  French  balloons  on  view  at  the  Royal  Aquarium, 
Westminster,  and,  further,  delivery  there  of  a  series  of  lectures, 
in  connection  with  ballooning  and  the  lighting  of  large  surfaces 
by  means  of  the  electric  light. 

I'rofessor  Gr.\h.\m  Bell. — "  La  Xature,"  speaking  of  an 
iiiten-iew  one  of  its  contributors  has  had  with  the  ilhistrious 
inventor,  is  warm  in  its  praises  of  his  conscientious  and  imle- 
fatigable  industry.  The  amount  of  calculation  and  painstaking 
labour  bestowed  up  m  the  photophone.  the  written  evidence  of 
which  w.as  inspected  by  the  interviewer,  is,  says  '"  La  Nature." 
iiuite  astounding. 


Electric  Incandescent  Lamps  for  Street  Lighting.-  As  ~i...„  „■■.  i,„ 
extent  to  which  electric  incandescent  l.ini|is  i  |)articularly  the  new 
half-watt  type)  arc  being  used  for  street  liL'hting.  and  replacing  arc- 
lamps,  the  returns  from  the  United  .'States  for  the  year  1910  show  an 
eightfold  increased  application  over  the  ninnber  of  lamps  in  similar 
use  ill  litis. 

Protective  Lighting.  —There  is  a  widespread  application  M  a  simple 
form  i/f  Hood  liglitiiii:  projector,  littcvi  with  a  half-watt  lamp,  in  the 
Cnited  States  and  Canada,  for  the  protection  of  industrial  plants  and 
factories,  shipyards,  docks,  bndges  and  wharves.  o|>i'n  areas  and 
approaches,  power  ]ilants.  cjal  (liles  and  .storage  yanls.  Iniildings 
located  in  open  areas,  railway  termini  and  yards,  cam|>s.  pri-sons.  &c. 
From  the  number  of  esca])es  this  year  of  (Jerman  prisoners  from 
English  ))rison  camps  it  would  appear  that  flood  lighting  witlicUvtric 
incandescent  lamps  in  floodlight  proje<tors  would  s«tvc  a  useful 
purjiose  in  assisting  the  guards  to  watch  over  prisoners  and  prevent 
such  eseai>e.s.  These  Hoodhght  projectors  can  be  made  to  give  all 
varieties  of  light  distributii  ii.  from  the  loni.'  projective  ray  to  a 
broad  angle  tliKtribiitiou  to  cover  a  wide  area,  so  that  bmad  areas 
as  well  as  narrow  .strips  cull  be  jtist  as  easily  H-<od-lighte<l  and  illii- 
miiiated  as  brightly  as  by  day. 

Standardisation  of  Voltages  for  Electric  Lighting.-  Re|M.rts  fmm 

Canadian  and  the  liiiled  States  l.jimp  MiniifactiiriTS  show  steady 
progress  is  bein^  made  in  tlie  slanilardisatioii  of  lamp  voltages. 
The  chief  voltage  range  in  use  in  Canada  and  the  l"nite<l  .*«t«te»  is 
loii  |;ni  volts,  and  in  this  range  the  vidtages  standanb.'Hil  are 
111).  Il.-i  and  ICd. 

In  tins  way  the  laiuii  iiubistry  in  thrSlalc^   is   nyl  Mi.ir>» 

Voltages  in  this  mngi-  with  tho  thriy>  iilnnilnr<l  volt 
not  necessarv  to  cnlarLfc  .iv  li,.  i.n  at  .iilcnntaifo  tl 
iiiibislrv  oinl  the  i-listi  •■•M.>  the  lump 

This'is  It  very  .le^o  i     ili.>n.  ami  « 

stanilanliitaliiai  c(  thi'  i   ltrif«ui  »< 

filial  to  the  trailc  ami  '  it   Britain  n    •  ' 

Volt   InnilW  to  Mlplilv.  1'  ■!  even  ,;r.a' 

in  the  nilililioiial  laiif  is.      U  w..iil.l  : 

-tniiilardiMtio MU  .  i|e< !.  ■!  in  i.tval  Brilain  s<> .»  t<>  biuil  tl>.   Uiiip 

voltages  to  no.  II. •  nii'l  120  in  t  lie  low  vnll  nui^.  An<l  2'J»,  230  mul  340 
111  the  hi>:li  s-lt  runic. 

Spanish  Iron  and  Slccl  Products.-  MM.  ( .aoail  at  liilbao  iT|>ortK 

that  a  coiiip  iin   li  i     • "  f.TniisI  at  Itilliao  l.i  ore.  t  |>(«lil  to  turn  miiI 

:IIMI.IHHI  I,  1      .  f  ,  .  . 

rlic  li.   ' 

I. la. I   fa...  .  ■  ■ 


,il,ir   nf.. 


It    u 
l.imp 

and 


>il.l  U 


I' 


II. 


.11. 1 
.I.U 


L.P.S.  INSULATING  MATERIALS.  | 

I  MBUI.JK'ri  NCi 

VARNla>IKO 

Slid.  <  I..1K     1  i..-n.   e.i..r  •...! 

1  .p..     SIralihl   •.<.!  ni««  C.il 

(iiiroN  •>..)    in  K    lAft-i  •"•! 

HinilON.S     n(     ......     .U '" 

1  1  Aim  l<(ill>     ■ 

Ml    1  HI  .VM'AIIN 

THI    LPS.    [LEOTRIOAL    COMPANY,                | 

14,     llo.icV    Pl.r.       W. 

Imln.t.r.    Loud.*,    S  W    1 

1  .    M-lxo.'       \  !.<•,••'    H»<<           1  'l-ll 

....           (n.l S. .,n.l.M.            1 

SILVER  SOLDER  for  BRASS, 

Specially  luif.blf  for  KLECTRICAl.  INSTRUMENTS. 
J.    HLl  NDKLL    &    SONS. 

niB.  tu.ru  I  puiua  Ufxu.  in.  wuoou  iiieit.  ff 
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SIEMENS 


LEEDS  ELECTRICITY  WORKS  EXTENSIONS. 

(CoiHiiiuv,!  from  pn,j<    |ik",.  i 


IRONCUAD 
SWITCHCEAR 

FOR    AUk 
.     PURPOSES 

Control   Pillars 
Distribution   Boards 
Main    Switchboards 


Write  tor  particulars  to  — 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITED 
iltKo  Office:  1^\I.ACK  I'LACE  1L\X.SIUNS,  KEXSINU  LOX  CI'.,  V/ S 
■fclophoDe :  \VEiiTKBN(i:il9.     Telegrams:  "  Sieubhalos.  Kkxs,  Loxdun.' 
'  Lamp  and   Supplies  Dcct. '   38  &  39,   UPPER  THAMES   STHEET,    E.C.  <■ 
lolephooc:  City  5350  Telegrams;  "  tjiEuuTOu,  Cent.,  Lo.viion." 

HOME  BRANCH  ADDRESSES: 
BiBuixonAM— Ccntml  llo.,  N'ew  St.   i  Ma.vchestf.b— 196,  Deans^ate. 
Ubistol— :*),  Brid-.-c  street.  Xewoastle— 64-ti3,  ColUngwoml 

1  .iKDirr-^n.  St.  JLirv  Street.  BirKiTlKLu— •_".',  Uivh  St.      [HM'-s, 

Ol..l.".JuM— »•.  \V„t.'ll,.0  S'.ri-.  t.  I  SnrTnAMl'TOS— lU,  lli_'h  Strcct. 

Branches  in   Principal   To^ns  Abroad. 


SWITCHGEAR 


HIGH 

&    LOW 
TENSION 


qn 

OD 


THt 

lEW      SWITCHGEAR 
CONSTRUCTION  Co.,  Ld- 

"iUTlON,       SURREY,      ENGLAND. 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUN  METAL,  MANGANESE  BRONZE 


Brass  &  Copper 

Tubes  and  Sheets. 

BRASS  CONDENSER 
TUBES  FOR  STANDARD 
SHIPS,  &c. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BIRMINGMAM. 


ilONUHOLY   CIF  .Srppi.v. 
'\'\\v  )ioss['.ssi(m  of  a  inonojjoly  such  as  that  of  cltM-ti 


ilv.     tlM 


nature  of  which  is  a  matter  of  supreme  importance  I 
of  the  inhabitants  of  the  City,  and  directly  connected  wiih  ii>  |iins|iii  Uy. 
carries  with  it  very  great  obligations, , one  of  which  is  the  pro\ision  of 
adequate  macliinery  to  meet  such  demands  as  are  Ukely  to  arise.  This 
difiieiilty  of  deciding  upon  a  date  for  eommenr:ing  further  extensions  has 
liiiiL  in.  leased  by  the  larger  sizes  of  miits  which  can  now  be  purchased 
rnin.inh  ally,  of  a  reliable  character  and  justified  by  what  appears  to  be 
till  |,i,i^|n-(t  of  very  large  growth.  The  purchase  and  installation  oI_ 
these  larire  units  makes  it  necessary  to  form  estimates  of  demand  much 
further  ahead  than  was  the  ease  when  smaller  plants  were  required,  and 
in  our  own  ease  where  we  have  not  only  to  purchase  the  machinery,  but 
to  rnri   th'    buililiii'js  to  contain  it,  this  jjcriod  of  time  is  necessarily 

Irn.jih il.      In  att.  ni|itiug  to  arrive  at  au  estimate  of  what  the  demand 

will  lie  sniiir  trw  Mius  alicad  thc  Committee  will  appreciate  that  it  is 
not  at  all  a  ([uestiou  of  the  minimum  demand  that  may  arise,  but 'rather 
of  estimating  as  far  as  possible  what  would  be  a  reasonable  demand  to 
anticipate,  and  providing  plant  to  meet  that,  leaving  a  sufficient  margin 
of  spare  to  ileal  with  any  extraordinary  increase.  Tlie  success  of  an 
electricity  imdertaking  is  not  altcgether  iitdicatcd  by  the  surplus  profit 
which  it  is  enabled  to  present  from  time  to  time,  but  also, by  the  assistance 
it  gives  in  maintaining  and  iitcreasing  the  prosperity  of  the  local  indus- 
tries. After  referring  to  the  Board  of  Trade  Electric  Power  Supply 
Committee  and  to  its  preliminary  conclusions,  kv.,  Mr.  Hefford  states 
that  in  providing  for  considerable  growth,  the  Electricity  Committee 
w  ill  have  behind  them  tlie  moral  support  of  the  views  already  expressed 
by  the  Board  of  Trade  Committee. 

The  oKler  portion  of  the  works  contains  at  present  generating  madiinery 
amiMintin'jr  to  2G,()(H)  kw.,  the  boiler-house  having  a  steaming  capacity 
of  21,(100  kw.,  derived  from  12  boilers  of  750  kw.  and  12  boilers  of 
1,000  kw.  ca))acity  on  a  basis  of  22  lb.  of  steam  ])er  kilowatt-hour.  The 
portion  of  the  new  works  now  Completed  will  contain  18,000  kw.  of 
generating  maeliiuery  and  12,800  kw.  of  boiler  plant  (derived  from  eight 
boilers  of  lliOO  kw.  capacity  on  a  b.isis  of  IS  lb.  per  kilowatt-hour),  but 
it  will  be  recollected  that  the  (),000  kw.  British  Thomson-Houston  plant 
has  been  installed  as  a  safeguard  in  the  c\'ent  of  further  breakdowns 
Ml nuiini;  with  the  okler  machinery.      It  will  be  -. m.  tlin.fi.re,  that  the 

li.ial  a out  of  plant  installed  at  the  end  of  tin-  >-ii  »ill  !"■  It.liOO  kw. 

of  f;eni  rating  machinery,  and  33,800  kw.  of  sirain  i  ii-iiiv  niai  hinery. 
Allowing  for  a  reasonabie  margin  of  spare  plani  tin  iiiaMiiunn  Inad  that 
should  be  dealt  with  in  the  engine-rooms  wool. I  lir  Jli.siiii  k«  .  it  being 
assumed  that  providing  all  the  plant  was  in  a  s.ii  i-tniin  \  mnduiini  llie 
following  maehinerv  w-ould  not  be  actually  generating  electricity  at  tin- 
time  of  maxiiiuim  load  :— One  G.OOO  kw."B.T.-H.  i^lant,  two  3',000  kw. 
Williuis-Uick  Kerr  and  two  1,400  kw.  reciprocating  engine  |ilants.  a 
total  of  14,800  kw.  spare  or  unei'onomical  machinery.  During  thevviuter 
of  lOllil"  a  maximum  load  of  22,25.3  kw.  was  recorded,  but  owing  to 
.steaming  diHiculties  a  certain  amount  of  restrktion  was  in  force  and  it 
must  be  remembered  that  a  very  considerable  effect  on  the  maximum 
load  would  be  brought  about  by  the  ri'duetion  of  public  and  private 
lighting.  It  is  ditticult  to  arrive  at  a  ligure  iov  the  piirpo.se  of  calcii 
kiting  the  ilemand  to  he  anticipated  during  the  next  three  years. 
.\  NTKl  p.\TE  1)  Duma  no. 
'I'he  last  rerorded  maximum  load  upon  which  laUulatious  must  lie 
based  possibly  includes  a  small  demand  directly  brought  about  by  (he 
war  and  which  may  cea.se  on  the  conclusion  of  hostilities,  but  at  the  same 
lime  the  rCNtrietions  in  force  with  regaril  to  lighting,  and  also  to-potential 
iiHeiH  for  both  power  and  lighting,  must  be  considered,  and  it  is  quite 
lonceivable  tliut  the  restrictions  will  mcu'c  than  counterbalance  any 
extraordijuiry  demand  which  hiis  been  made,  so  that  for  the  purpose  of 
i-nieiilalion  il  would  appear  to  be  reasonably  safe  to  acceiit  tho  ligiire  of 
22,255  kw.,  as  repn'si'iiting  a  normal  conditiijn  of  load  for  the  winter  of 
lilKl.  17.  With  reference  to  the  (igure  which  is  to  be  taken  as  repiv. 
wilting  a  normal  annual  growth  subsequent  to  this  date,  it  must  be 
ivineMibered  that  a  large  amount  of  domestic  Uiad  is  available  which  is 
likely  to  be  laiiinected  so  soon  as  exi.stiivg  restrictions  arc  removed.  .V 
coilHiderable  ntnnber  of  applioivtions  for  such  supply  have  had  lo  he  re. 
fiiKcd   by  the  department  (ind  are  simply  lU'ferred,  and  a  similar  con- 

ditii f    altairs    iipiilies    to   certain    power   applii'alions.      \'ery    great 

progrcHH  has  been  made  in  the  design  of  doinest  ie  ap|ilianees  rei|uiring 
electricity  for  their  o|ieration  and  there  is  liltli!  doubt  lliat  a  very  gieat 
incioase  ill  diMiiMiid  will  accrue  from  this  source,  as  during  Itie  war 
donicHlic  iippiiralns  has  liecii  almost  imobtaimibli\  The  enforced  iisi' 
of  electric  pnwer  for  iiiiliistrial  purposes  during  the  war  has  i-onviiieed 
many  iniliiHlrial  eoneerns  of  the  wisdnni  of  adopting  the'  Corporation 
supply,  ami  in  aiMilinii  iiiust  be  I'ousidi'i'cd  (he  impeliis  whiili  will  lie 
given  lo  llie  wlioli'  eleilrical  industry  by  the  comdusioiis  of  the  Roiinl 
of  'riiiile  Coiniiiillee.  Two  iiielhodH  of  forming  an  estimnle  of  the 
iiiri-eiiiie  in  demand  likely  lo  nncur  are  available.  One  is  to  base  llm 
llgurr'  upon  n\\  average  peici'iitftgo  iiicnMiHc  occurring  during  years  wliii  li 
lire  pMi.1,  and  the  ollu'C  is  to  biuie  it  upon  the  average  annual  increase. 
In  Mini- 17  th"  iiieiease  wiis  33-2  per  cent.,  but  in  I!II5  Id  llcre  was 
..TiK  a  veiy  linmll  in.  rease  ( I  ■  I  peiMienC),  owing  In  I  Iw  light  iiig  ivst  ri.t  ions 
mill  lo  the  flic!  Iliiil  II  eerhiin  amount  of  traction  load  which  liail  piv- 
viounly  bii'M  iiiniid  liy  the  rleetricity  depart  nn'nl  was  removed  to  III.' 
Cl-owii   Point    i.''Heraliiig  Hlation.      Between  I  he  years    l<l|  I    to   Pill   lli.' 

iliereaxc  won  ...!MI0  kw 71  per.ceiil..  whereas  from   lllll  lo  IIII7  Ih. 

ilien'MV  wan  K.:)75  Kw..   that    in  IIO   per  cCiil.      Assiimiiig   that   between 
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"  I  wonder  often  what  the  \'intners  buy 

;     Our  Manufactures  include: 

;            Cables  for  Lighting,  Power, 

One  half  so  precious  as  the  stuff  they  sell." 

;            Telegraphy  and  Telephony. 

— Omar  Khayvam. 

;        H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 
Phosphor  Bronze  Wires. 

Brass  Rod. 

Unfortunately  for  O.K.,  he  departed  this 

Enamelled  Wires. 

Cotton  Covered  Wires. 

life  prior  to  the  advent  of  the  B.I. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 
Primary  Batteries. 

Had    he    hved   to-day    the   accompanying 

Exploders. 

list    would    have    revealed    a    selection   of 

Shot  Firing  Cables. 

Window  Lead. 

articles  which  his  friends  might  profitably 

Cable  Racks. 

Static  Condensers. 

have  purchased. 

Pole  Line  Steelwork. 

Paper  Pinion>. 

Fuses  and  Fuse  Wire. 
Electric  Welders. 

Come  Vintner,  or  Whoso  may.  the  B.l.  will 

Telephone  Cords 

match  value  for  value  every  time,  and  leave 

Annealing  Furnaces. 

Tramway  Insulation.                i 

the  customer    satisfied    that    another   little 

Overhead  Equipment.               1 

Electricity  Meters.                  ! 

lot  won't  do   him  any   harm. 

Knife  Switches.                     I 

BR  I SH  INSULA 

IE 

:D  S  HELSBY  CABLES. 

LTD.                      1 

Cablcmakcrs 

and    Electrical    Engineers,                              ■ 

PRESCOT, 

LANCASHIRE.                          1 

Works  : 

PRESCOT     and     HELSBY.                                                         1 

Branch    Offices    in:     LONDON 

MANCHESTER.    GLASGOW      BIRMINGHAM,              1 

NE\A/CASTLE, 

CARDIFF,   DUBLIN.  LFKDS  8.   BELFAST               ■ 

QUARANTECD 


•COOND    HAND 


THE    VICTORIA    ELEC1RIC    PLANT    CO.. 

SPENSFR    STREET.    WhSTMINSTtH.    S.W. 


PEEBLES  " *  ^       ' 

ELECTRICAL  MACHINERY 
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1U17  and  1920  the  load  increased  60  per  cent.,  or  by  13,353  kw..  the 
maximum  demand  for  the  year  ending  March.  1920,  -Bould  be  35.(308  kw. 
By  the  second  method  of  computation  the  load  for  the  winter  of  1913-14 
was  13,880  kw.,  whereas  that  for  the  winter  of  1917-18  it  is  estimated 
at  28,000  kw.,  giving  an  average  annual  increase  during  the  four  years 
of  S.-jOO  kw.  The  figure  of  28,000  kw.  would  show  an  increase  over  the 
preceding  winter  of  5,745  kw.,  but  it  is  explained  by  including  a  certain 
amount  of  load  which  could  not  be  carried  during  the  maximum  load 
period  of  1916-17,  owing  to  steaming  difficulties  and  also  that  something 
like  SOO  kw.  street  lighting  load  was  quite  out  of  use.  Mr.  Hefford  tliinks 
it  imprudent  to  conclude  that  the  average  increase  of  load  during  the 
next  few  years  will  be  less  than  3,500  kw.  per  annum,  and  on  this  assump- 
tion the  maximum  demand  will  be  31,500  kw.  in  1918-19  and  42,000  kw. 
in  1921-22.  The  amount  of  additional  generating  jjlant  proposed  to  be 
installed  in  the  new  works  is  24,000  kw.,it  being  the  intention  to  install 
larger  units  of  boiler  plant  in  the  second  portion  of  the  boiler-house  than 
will  be  installed  in  the  first  portion.  The  generating  plant  in  the  old 
works  would  be  20,600  kw.  and  in  the  new  works  42.000  kw.,  or  a  total 
installed  of  08,600  kw.,  with  spare  plant  of  20,800  kw.,  giving  a  total 
available  of  47,800  kw.  The  boiler  plant  in  old  works  would  be  21,000 
kw.  and  in  new  works  30,400  kw.,  giving  a  total  installed  of  51.400  kw.  ; 
the  spare  plant  would  be  6,300  kw.,  leaving  a  total  available  of  45,100  kw. 
It  will,  therefore,  Ije  possible  to  deal  with  a  maximum  demand  of 
17.800  kw.  in  engine-rooms  and  45,100  kw.  in  boiler-houses  when  the 
n.-w  works  arc .  com]ilcted.  It  would  appear  that  the  full  ultirasite 
•  opacity  of  the  Whifehall-road  works  will  be  required  to  meet  the 
demand  of  the  winter  1920-21.  An  examination  of  tables  (given  in  the 
report )  of  the  engine-room  and  boiler  plant,  assuming  that  the  estimates 
of  the  growth  in  demand  arc  realised,  indicates  that  the  undertaking 
will  pa.ss  through  a  critical  period  until  such  time  as  the  works  are  com- 
pleted and  to  meet  the  demands  arising  may  imply  the  use  of  the  "  spare  " 
plant  to  a  very  undesirable  extent.  In  arriving  at  the  tables  it  is  assumed 
that  by  proceeding  with  the  extensions  at  once  four  additional  boilers 
<  an  lie  installed  ready  for  use  for  the  winter  of  1919-1920  and  also  an 
additional  12,0<^>0  kw.  tm'bo-alternator,  the  second  generator  and  the 
remaining  four  boilers  being  installed  a  year  later.  Owing  to  the  delay 
in  completion  of  the  present  extension  the  consideration  of  this  further 
extension  has  been  unduly  deferred  and  the  amount  of  time  in  which  it 
will  have  to  be  carried  out  is  only  barely  sufficient.  The  carrying  out 
of  the  proposed  programme  would  ai)pear  to  make  the  supply  so  far  as 
the  engine-room  plant  is  concerned  as  safe  as  reasonable  anticipation 
can  foresee.       The  capacity  of  the  ])lant  in  the  engine-room  will  then  be 


L.  (_;.  Board  for  sanction  to  raise  the  necessary  ca.pital,  and  such  part  of 
the  work  proceeded  with  as  the  Ministry  of  Munitions  will  allow.  Owing 
to  the  largel}'  increased  cost  of  materials,  labour,  &c.,  which  has  occurred 
iluring  the  war.  the  estimate  for  the  complete  scheme  presented  in  1914 
requires  considera  ble  modification.  A  new  estimate  is,  therefore,  presented 
to  indicate  the  anticipated  cost  of  completing  the  works  as  follows  : — 

Boiler-Houst,  d-r. — Extension  of  boiler-house  £35,000,  extension,  of 
overhead  bunkers  £4,500,  eight  water-tube  boilers  £41,000,  mechanical 
stokers  and  driving  gear  for  eight  boilers  £11,500,  eight  fuel  eoonomisers 
£8,500.  four  induced  draught  plants  £5,200,  four  steel  chimneys  £6,000, 
extension  of  coal  and  ash  handling  plant  £9,000  and  boiler  and  economiser 
foundations,  flues  and  seatings  £15,000. 

Knrjinc-House,  Switeh-House,  d-c. — Extension  of  engine  and  switch- 
house  £78,000,  two  12,000-kw.  turbo-alternators  and  auxiliary  plant 
£1011.000.  two  12,000-kw.  condensing  plants  £70,000,  switch-gear,  re- 
actances, interconnecting  and  generator  cable  work  £55,000,  foundations 
for  two  12.(l00-k\v.  generating  plants  and  auxiliaries  £3,000;  lift  for 
switch-house  £1.000  and  flooring  roimd  generating  plant  £2,000. 

CirciiJtifiiitf  Pump-House. — Extension  of  circulating  pump-houso 
£13,700.  steam  turbine-driven  pump  (complete)  £5,000,  condensing 
plant  for  t\irho  pump  £1,500,  circulating  pump  for  attaching  to  existing 
engine  £1.500  and  foundations  for  plant  £1.000. 

Sundritf:. — Additional  steam  feed,  circulating  water  and  other  pipes 
£16.000,  feed  pumps,  hotwell,  screens  and  tanks  £1,500,  extension  of 
concrete  tank  and  ducts  in  wharf  £5,600,  construction  of  new  road,  &e., 
£(!.OO0,  small  motors,  cables  and  genera!  wiring,  power  and  light  £5,000  ; 
extension  of  office  buildings,  &c.,  £14,000.  Making  a  total  of  £515,500, 
or  allowing  for  extra  and  contingencies  ( 10  per  cent,  on  £177,800  for 
buildings,  &c.,  and  2J  per  cent,  on  £337,700  for  machinerj')  £541,722. 

Plans  and  curves  are  attached  to  the  report  indicating  the  general 
arrangement  of  the  works,  te^etlier  with  the  proposed  extensions,  the 
curves  illustrating  the  growth  of  the  business  to  date  and  the  effect  of 
sucli  growth  upon  the  cost  of  generating  and  distributing  electricity  to 
consumers.  Mr.  Hefford  also  suggests  the  replacing  of  four  1,400  kw. 
reciprocating  plants  by  two  turbine-driven  alternators  and  their  necessary 
auxiliaries,  each  of  6,000  kw.  capacity.  It  is  anticipated  that  not  only 
would  the  installation  of  these  plants  effectively  increase  the  generating 
capacity  of  the  works  and  so  possibly  postpone  the  construction  of  new 
worlvS  on  a  new  site,  but  that  considerable  economy  would  result  from 
their  adoption.  The  removal  of  the  four  1,400  kw.  plants  would  liberate 
space  that  would  readily  accommodate  two  6,000  kw.  unit,s.  The  steam 
consumption  of  the  7,500  kw.  sets  is  found  to  be  14-6  lb.  per  kilowatt- 


<c,n-jidcrably  in  excess  of  the  capacity  of  the  boiler-houses,  but  this  ^hour,  whilst  that  of  the  plant  proposed  to  bo  installed  will  bo  13-6  lb. 

should  invariably  be  the  case.     It  would  appear  desirable  that  the  work  per  kilowattliour.     It  can  be  accepted  that  the  more  economical  plant 

should  be  commenced  very  early  in  1918,  and  to  enable  this  to  be  done  would  be  run  as  frequently  as  possible  and  assuming  3,000  hours  use  of 

plans  should  be  at  once  made,  together  with  an  application  made  to  the  the  new  plant  at  a  load  of  5,000  kw.  the  actual  steam  saving  amoiuits  to 
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FERROZOID 


WRITE    FOR  PARTICULARS   OF     FOURTEEN    GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


I 


MAKERS t 


HENRY  WIGGIN   &  CO,  Ltd, 
George  Street,  Birmingham. 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.G.      \\ 


jpi  CPHONE:  *323  HOLBORN. 
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REYROLLE'S 

Six  Special  Lines. 


FUSES. 


PLUGS  AND   SOCKETS. 


ARMOURED  SWITGHGEAR. 


IRONCLAD 
SWITCH    FUSES. 

50  Amps,  and  500  V. 
from    Stock. 


ALSO 
LEVER    TYPE 

MOTOR    STARTERS 

from     Stock. 
VARIOUS    H  P     and     VOLTAGES 


TOTALLY      LNCLOSED 

ANll 

PROTECTED       TYPES 


A.    REYROLLE 

HEBBURN-ON-TYNE. 
On   War  OMicc,   Admiralty,   an<l   India   OfTice   Lists. 


&  CO., 
LTD. 
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'-pHEIR  lasting 
■*•  qualities,  and 
the  fact  that  they 
retain  to  the  end 
their  initial  bril- 
liance/make them 
equally  snitable 
for  Street  Light- 
iug, Factory-  Light- 
ing, Train  Light- 
ing, the  Hotel  or 
the  Home. 


For  Street  Lighting 

POPE 

ELASTA 

{Bi'itish  Made) 

V7IRK     I^ANPS 

Strong       Brilliant       Economical. 


i^d.'t.  0/  Pofcs  Ekctnc  Lamp  Co.,  Ud..  HyikcRoad.  WiUcsden.  N.W.  10. 


EVERY   INSTALLATION    ENGINEER 

Should    join   his  Trade  Protection  Organisation, 

THE  ELECTRICAL  CONTRACTORS' ASSOCIATION 

(Incorporated) 


laqulrlt*  cordially  lavlttd  by  tbe  Secretary— 

L.  e.  TATE.  20.  Bucklersbury,  LONDON.  E.G. 


MUJI  —GENUINE--^ 

^IVI  VULCANISED  FIBRE. 

MOSSES  &  MITCHELI.,'";iS£SSf£.'c*"^ 


I. "i.lU  1(1,000  II).  iKi-  annum.  The  mal  nscd  by  the  clcp;iitmont  will 
rvapoiate  7  Hi.  of  water  iier  lb.  to  the  temperature,  and  pressuru  re- 
i|uired,  and  the  actual  tonnage  of  coal  saved  annually  will  be  950  tons, 
or  £478  witlv  coal  at  lOs,  per  ton.  Further  the  use  of  the  plant  as  in- 
dicated will  liberate  one  of  the  7,o00  kw.  sets  to  take  any  load  that 
would  otherwise  be  carried  by  the  3.000  kw.  plants,  and  the  1,400  kw. 
jilants,  which  can  l>c  .■safely  assumed  to  amount  to  0,000  kw.  for  500  hour.s. 
The  steam  consumptipn  of  these  smaller  plants  (which  are  practicallv 
obsolete)  averages  24  lb.  per  kilowatt-hour,  and  the  annual  saving  woulil 
he  £900.  In  aildition  to  those  direct  savings  there  would  be  a  ilncct 
gain  ill  steani-raising  plant  and  also  space  for  installing  an  additional 
ii.OOO  kvr.  generator.  The  actual  amount  of  new  plant  that  could  he 
steamed  by  the  boiler  plant  that  wo\dd  be  required  for  the  old  maohiner\' 
is  n.882  kw..  or  an  actual  gain  in  the  generating  capacity  of  4,282  kw. 
so  far  as  steaming  conditions  are  concerned,  the  actual  increase  in 
installed  capacity  of  engine-room  plant  being  0,400  kw.  To  provide  at 
modern  prices  boiler  plant,  coal  and  ash  hi>ndling  plant,  buildings,  land, 
&c. ,  would  cost  at  least  £3  per  kilowatt,  so  that  a  capital  saving  on  this 
accinmt  is  effected  amounting  to  £21,410,  which,  at  10  per  cent,  (the 
jiresciit  time  ec|uivalent  of  interest  and  sinking  fund  charges),  requires 
an  annual  iiayinent  of  £2.141.  The  estimated  cost  of  one  6,000  kw. 
tail...  .illriii;, lor  and  cond.nsiu^'  plant  is  £30,000,  and  with  foundations 
(tT.liM,  aiM;iiMiial  jiipcwork  (tl.ono).  switehgear  and  cables  (£1,000)  and 
sun. hi. s  (Vi'..-,iin),  the  total  wnuld  I"'  £35.000. 

The  capital  sum  outstanding  at  March  31.  1918,  on  account  of  the 
1.400  kw.  ))lants  will  be  aj)proximately  £34,000  and  this  amount,  less 
scrap  value  of  the  discarded  plant,  which  is  estimated  to  be  £0.000, 
would  have  to  be  paid  into  the  sinking  fund  out  of  revenue  in  order 
that  a  loan  might  be  obtained  to  purchase  the  new  maehinery.  The 
])ro|iosal  then. is  to  utilise  surplus  i)rofits  and  reserve  fund  (which  would 
iitli.  i«ise  be  invested  outside  the  business)  in  paying  off  the  outstanding 
.1.  lit  ( iJIU.OOO)  on  four  1,400  kw.  sets  of  plant,  and  then  to  borrow 
i;:!-"i  Olio  fur  the  provision  of  a  6,000  kw.  set  in  replacement  thereof.  In 
the  ordinary  course  this  outstanding  debt  would  be  repaid  by  annual 
instalments,  the  repayment  being  completed  on  March  31,  1927.  The 
amount  to  he  inovided  from  revenue  or  reserve  would  be  £28,000.  The 
interest  and  redemption  fund  charges  on  the  amount  "to  be  borrowed  for 
the  new  plant  (£3,')',000).  with  an  assumed  life  of  15  years,  would  work 
out  at  alioul  10  |)er  cent,  per  annum,  involving  an  annual  chari.'e  of 
CM, .Toil.  |(  -v  int.  list  an. I  v.'.lcni|iti(in  discontinued  on  discarded  plant 
it:il,iii.ii  ,it   7  |i.  I  ..lit.).  l'2.:iSii.  Laving  a  net  increa.se  in  annual  capital 

liaiL.  -  ..t  1,1. 120.  The  annual  ,gain  or  saving  by  the  replacement  of 
the  old  plant  would  be  £3,519.  that  is  in  coal  £1,378  and  gain  in  holler 
capacity.  &e.,  equal  to  A  capital  value  of  £21 ,410  (interest  and  redemption 
fund  at  10  ]ier  cent.),  £2.141.  The  investment  of  £28.000  would,  there- 
fore, ])rodu<e  a  net  return  during  an  estimated  period  of  eight  years  of 
£2, .399  per  annum,  which  is  at  the  rate  of  8i  per  cent,  per  annum.  The 
annual  income- from  the  investment  will  thus  be  approximately  £1.000 
more  than  would  be  obtained  by  investing  the  surplus  profit  and  rcscrv.- 
fund  (Hitsiili.  the  business.  The  installation  of  this  plant  during  tli.- 
■coming  \-car,  followed  by  that  of  a  sifiiilar  set  a  y(.ar  later  is  stnmgly 
recomnicndfd  to  the  Committee,  as  it  would  have  the  effect  of  completely 
eipiipping  the  works  with  turbine-driven  machinery,  and  would  increase 
the  ca|iai'ily  of  the  geni'riiting  station  during  the  period  in  which  the 
larger  extensions  were  being  carried  out,  as  the  department  should  hav.' 
the  a.ssistauec  ..i  ..ne  of  the  plants  for  the  winter  of  1918-19.  and  of  hotli 
plants  for  the  winter  of  1919-20.  On  the  assumption  that  the  rci)oii 
will  be  ailopted  amended  tables  of  engine  and  boiler-house  plant,  &c., 
are  added,  and,  in  addition  a  third  tabic  is  added  indicating  for  the 
years  under  consideration  the  total  available  capacity  of  plant,'tho  anticl- 
l«ited  maximum  demand  and  the  surplus  or  shortage.  There  are  also- 
isfimates  of  income  and  expenditure,  &c.  The  capital  expended  at 
.March  31  last  was  £1,662,989.  and  the  further  additions  and  extensions 
.■f  plant  and  mains.will  cost  tl. 178,000.  and  the  ca])ilal  charge-i  oi\  tlieso 
sums  will  amount  to  £201.002  ;  the  working  losls  (including  £20.000  for 
.  apitnl  expenditure)  are  estimated  at  £373.202.  and  tlie  total  iv'ven\ie 
tt  16.872.  including  £274,.-)8t  from  power  and  hi'ating  (at  0-7l)d.  per  unit). 

The  availalile  halanee  is  put  at  £-13,670.  and  this  could  be  used  for  reduc- 
lui;  the  price,  renewals,  reserve  fund,  &e.  Estimates  ai-e  also  gi\.en  of 
icvcnuc,  capital  clmrge.s,  (Src,  on  the  partial  completion  of  the  new  works. 
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N^OT<  E  S 


^o-operation  of  Electricity  and  Gas  Undertakings. 

In   ih>'  ii'|)ciit  (if  the  N;ttii)nal  (ia^  i  ouncil,  covi'iiiig  thi'ii' 

voik  (lui'iiig  the  past  four  montli.s,  \vi'  notice  a  referetici'  to 

■<>•  operation  t)('tw('(>ii  electricity  and  ^as  undertakings  ;    in 

t,  the  Council  ha.s  gone  so  far  as  to  appoint  a  sub-coniinittcc 

'.iiii-h  has  IxM'ii  considering  the  f[ue>tiiiii  of  such  co-oj>eration. 

Ih'  co-operation  in  <|ue»tion,  howex  i-i ,  is  not  that  which  ha.s 

■iti  discu.ssed  in  tlie  electrical  ])ivss  irnni  time  to  time,  namely, 

!'■  Working  of  electricity  departriuiil^  and  gas  departments 

iiidfr  a  singlf  manugement,  or  of  an  'lectricity  undertaking 

ii(|  a  gas  undertaking  being  operatiil  by  a  single  coin|iany. 

t  has  generally  iiecu  agreed  that  co-i.|i(rative  working  of  ;his 

«nd  [nay  be  distinctly  advantageini^  in  the  case  of  small 
lUertakings  and  scattered  areas.  b,ii  it  is  more  than  iloubtful 
ii'tlicr  anything  would  be  gained  \>\-  ninning  Jurgi-  uiider- 
kiiigH  on  thesi-  lines.  In  ail  probaluliiy  the  rivalry  and  com- 
itition  which  is  so  desirable  within  proper  limits  for  healthy 
ri'sM  Wdulil  not  be  so  e\  {(lent  iiiidei  such  cunditions. 


-operation  in  Fuel. 

''Kill  i>|)ciatioii,  however,  whjeli  ilie  Nulioiuil  (iasrouncil 

'I  Miiid  is  (i(  u  ililTen'iit  ordi  r.      A  report  is  iti  course  of 

'I  which  it  is  proposed  to  sidilnit  to  the  (iovernnient . 

I   appears  to  eontuin  two  main  Huggestions.     The 

■  ^e  is  I  hat  in  the  interests  of  national  economy  it  is  de- 

'1  Hllciiikjiif  abiluminons  chiiructer  hitheilo  useddi- 

■^'  "liiel  should  be  first  treated  fiM  thoeNtracliolinf  itsby- 

Hctjt.     Ti,,,,.,,  ^,,11   ^^.,,  j|,j„|j   |„,  n  n,.,„.r,ii  Hgreement  as  to 

'••"■ubility  of  adopting  I  his  cutir.se.    The  otller  sugnenlion, 

"'"• '  ver.  IS  not  so  readdy  endorMi'd.      It  is  to  the  elTeet  that  gas 

"takings  ii,  proximity  to  eb-et,  „    power  stations  HJinuld 

>vour  to  arrange  with  the  elect M,al  underlukingH  for  the 

I'l.ir  of  fuel  f.o   -team  raising  in  th.'  ' •  •  ••' ' - 


breeze.  Up  to  a  ])oint  there  should  be  no  difficulty  in  arrang- 
ing matters  ou  this  basis,  for  considci-able  progress  has  been 
made  in  the  iisp  of  coke  for  this  purpose,  and  there  is  no  longer 
a  feeling  that  it  is  an  unsuitable  fuel  for  steam  raising,  pro- 
vided suitable  grates  are  used  for  the  purpose.  On  the  other 
hand,  if  a  serious  amount  of  coke  is  to  be  used  in  this  way  it  is 
probable  that  a  surplus  of  gas  would  result.  To  sell  gas  for  the 
j)urpose  of  lighting  is  one  proposition,  but  the  selling  of  gas  oij  a 
purely  thermal  basis  to  compete  with  coal  is  quite  another,  and 
it  may  well  be  that  a  gas  undertaking  would  be  unwilling  to 
sell  such  gas  at  a  price  which  woidd  be  acceptable  to  those 
responsible  for  the  electric  power  station.  Be  this  as  it  may, 
it  is  certainly  desirable  to  foster  co-operative  working  of  this 
kind. 

Abolition  of  Leaving-Certificates. 

We  fear  there  is  one  effect  of  the  abolition  of  "'  leaviiig- 
certificates  "'  which  has  not  been  sufficiently  realised.  We 
refer  to  the  effect  upon  wages.  So  long  as  leaving-ceitificates 
Were  in  force  there  w^s  little  inducement  for  any  particular 
firm  to  raise  their  wages  merely  from  the  point  of  view  of 
obtaining  lal)our.  Xow,  however,  that  leaving-cettificatcs 
have  I)een  abolished  there  will  naturally  be  a  certain  move- 
ment of  labour,  and  this  will  be  attracted  to  those  works  where 
the  higher  wages  are  paid,  (."onsequeuth  ,  such  works  as  arc 
able  to  pay  higher  wages  will  probably  do  so  if  they  are  in 
need  of  labour,  aiul  will  be  at  an  advantage.  We  notice,  (or 
e.Kam])le,  according  to  remarks  i>y  the  chairman.  Mr.  H.  K. 
•lo.\K'',  at  the  recent  meeting  of  the  National  Gas  t'ouncil.  that 
the  Government  itself  is  setting  an  e.xani])lo  of  ivaying  wages 
(|uite  beyond  what  they  could  hope  to  pay  in  tindeitakings 
having  to  face  a  body  of  shareholders  and  provide  a  dividend. 
Here  we  see  one  of  the  di.sadvantages  of  Government  under- 
takings. The  payment  of  higher  wages  than  the  recogni.seil 
rate  is  a  matter  of  no  importance  to  the  Government,  because 
any  increase  merely  comes  from  the  ])ocket  of  the  taxpayer. 
It  is  otherwise,  however,  with  industrial  undertakings,  and  the 
position  becomes  particularly  seriotts  (or  those  companies 
which  are  not  ifi  a  position  to  pay  higher  wagos,  owing  to  a 
diminishing  miirgii\  of  |)rofit. 


The  Testing  of  Dyes  and  Pigments 

In    view    of    the    nipid    development    of    tlie    ti.itional    d\  ' 

industry   in   this  country,    the  techiiiralitiefl  of   testing   tl 
colours  of  dyes  and  ))igments  deserve  further  study.     Kvc! 
time   to   time   various   forms  of   special   bimiis.   designetl    ' 
imitate  daylight  and  enable  colour  nnitching  to  bo  dom-  '< 
their  light,  h.ne  been  de>i,sed.  notably  the  combination  wii 
tungsten    lamps    of    special    "  aitifii  iai    daylight"    cobmi, 
screens.     The  ap|ilieatiou  of  this  luetloMl  to  half  waf 
is  said  to  have  proveil  very  usefid  in  the  I'lnled  States 
much  has  been  heai'tl  of  this  development  in  Kngland.  le^.i.  a: 
owing  to  the  cheek  im)>o-e,l  l.v  the  war.     The  sebitmu  of 
standani  source  of    •  iitil'i.  i.il  daylight"  appeiti-  i"  bo  •    ■ 
matter  which  the  dveini;  iii.lu'<tiv  should  tak"  m   liand.      A 
recent  contribution  by  Mr.   ^'     " 
o(  the  Franklin  Iii'liiute  eoii 
"U   the   nuinerou.t   (actors   win.  .    .> 
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materials.     Mr.    Luckiesh   apjjears   to    regard   the    spectro- 
photometer as  the  most  scientific  device  available  for  the  com- 
parison of  colour  values.     By  its  aid  relativ  ely  small  variation.? 
in  different  regions  of  the  spectmm  can  be  obseri'ed.     It  is 
found,  for  example,  that  the  colour  of  .surfaces  depends  con- 
siderably on  the  nature  of  the  fabric  and  on  the  fineness  of  the 
''.rystals  of  the  pigment  applied.     Such  conditions  aifect  the 
^nt  to  ■nhich  the  coloured  surface  is  penetrated  by  the  light 
id   hence,  also,  the   coloration  of   the  reflected  light. 
J-'^'istrated  by  microphotographs  of  cotton  and  silk 
fabriv  ^ter  producing  appreciably  stronger  colouration. 
The  spe^  imete^.  fau  glso  be  readily  applied  to  the  study 
of  colouret.-is      It  is  interesting  to  note  that  there  is 
no  known  d_\    vjij  gjyg  -p^^j.^  yellow  transmitted  light, 
though  a  fairly  tu^^a  iji  the  spectrum  can  be  obbained 
by  the  combination  o.      i^  any  case,  the  concentra- 
tion and  depth  of  solutions  ...  v,e  carefuUy  specified,  as 
the  emergent  light  is  naturaU.  ^   -j^y  ^^^  decree  of 
selective  absorj)tion  of  certain  coloui ' 


who.se  joint  capital  represents  over  2,000  miUions  sterling,  and  who 
employ  some  3,000,000  workpeople,  to  stand  unreservedly  behind  the 
Bntisli  and  Allied  Governments  in  furnishing  to  Italy  any  support  which 
they  may  cli-ciu  necessary. 

The  Qualities  of  Ferro-cliromium.— In  the  "  Iron  and  Steel 
Age,"  an  uecount  is  given  of  work  on  ferro-chromium  pro- 
ducts. During  recent  years  the  use  of  cUiamium  ijj  g^gyj  i^.-^^ 
largely  increased,  especially  in  the  manufactu^^  of  armour- 
plate  and  armour-piercing  materials.  In  conjimci;.^^  ^[^\^ 
nickel  it  yields  the  well-known  chrome-nickel  steel,  and  '^  j^ 
now  being  u.sed,  together  with  tungsten,  for  magnets.  Modern 
ferro-chromium  is  a  high  percentage  alloy  containing  60  per 
cent,  of  chromium  or  more,  and  its  manufacture  has  been 
greatly  expedited  by  the  develoj^ment  of  the  electric  furnace. 

The  Future  of  the  British  X-Ray  Industry. — In  the  last 
issue  of  the  "  Journal  "  of  the  Kontgen  Society,  Dr.  Robert 
Knox  makes  a  contribution  to  the  discussion  which  has  been 
proceeding  on  the  future  of  the  Brjtish  X-ray  industry.  Among 
the  steps  which  he  jaroposes  are  ;  (a)  The  formation  of  an 
advisory  committee,  consisting  of  physicists,  technical  experts 
and  medical  men,  to  act  in  collaboration  with  the  British 
Electrical  and  Allied  Manufacturers-  Association.  (6)  Fuller 
co-operation  between  existing  firms,  even  to  the  extent  ot 
amalgamation,  (e)  The  ecjuipment  of  an  institute  or  a  number 
of  institutes  throughout  the  country  as  teaching  centres,  in 
collaboration    with    radiologists,     (d)    Better    facilities    for 
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Comparative  Costs  of  Prime  Movers 

The  Paper  by  Mr.  Oswald  Wans,  which  we  i,  -ijact 
(m  another  page,  gives  a  useful  comparison  of  ti^.^ 

costs  of  the  principal  prime  movers.  AsMr.  Wans  rema,  .  ,  ,  ■    i       .  ■  ■       ,• 

'  '■.    ^         ,  ,,       .  ..■       i.1,     research  and  experimental  work,  carried  out  m  couiunction 

parLSons  are  too  often  made  on  the  airv  assumption  tn.   „.,,      l  ,  ■  •  ^  i        j-     i  /  %  m         a.  ^^■  \         it 

yaimi.ic  a,Li  uuu    xu         »        .  "  £  f     1       Alii,        ^ith  phvsicists  aud  medical  men.     (e)  The  establishment  ot 

<'an  be  based  simply  on  the  economy  of  fuel.  Althoug  ..^^^^j.^j^-  scholarships  in  technical  work,  and,  later,  travelling 
is  undoubtedly  of  great  importance  it  is  by  no  means  the  .jj^jarships  for  gifted  students.  (/)  Scientific  training  of 
point  to  be  taken  into  consideration.    Capital  charges  and  otjjstants  in'technical  subjects. 

running  costs  play  an  important  part.  We  are  also  glad  1.,^,^^^^,  Heating  and  the  Unloading  of  OU.— The  "  Elcc- 
see  that  Mr.  Wans  has  taken  into  account  the  very  important  Ayorld  '  mentions  an  interesting  application  of  electric 


differences  that  may  be  found  in  the  maximum  overload  that  a 
particular  type  of  engine  is  capable  of  carrying.  As  Mr.  Wans 
has  only  taken  the  comparison  up  to  a  horse-poWer  of  500  he  is 
able  to  embrace  all  the  usual  prime  movers,  from  the  steam 
engine  up  to  the  Diesel  engine,  and  it  is  interesting  to  find  that 
oh  his  assumptions,  in  the  case  of  plant  for  2.'iO  b.h.p.,  the  fuel 
for  the  .steam  engine  must  be  as  low  as  14s.  per  ton  to  compare 
•tt'ith  the  price  of  60s.  per  ton  for  oil  fuel  for  Diesel  enj^ines. 
Of  course,  if  the  comparison  is  carried  very  much  further  we 
reach  an  entirely  different  state  of  affairs.  The  steam  turbine 
then  takes  the  plac(!  of  the  reciprocating  engine,  and  we  soon 
reach  a  jioint  at  which  all  other  types  of  prime  movers  must  be 
pul  on  one  side  for  one  na^im  or  another. 


namely,  in  connection  with  tanks  of  oil  and  other 


flo' 


uids,  which  in  cold  weather  become  verv  thick  and 


making  unloading  quite  a  tedious  process.     If 


Royal  Institution.— A  general  meeting  of  tlic  members  of 
the  Royal  Institution  was  held  yesterday  afternoon  (tlie 
Oth  inst.),  Sir  .lames  Crichton-Browne,  K.R.S.,  treasurer,  in 
the  cliair.  The  Hjx'cial  thanks  of  the  membcis  were  returned 
tn  a  lady  niernlier  for  an  anonymous  gift  of  I.OOO,  and  to 
.Mr.  Kicli'ard  IVarce  for  his  donation  of  ilOO  to  the  fund  for 
till'  I'm. motion  of  Kxperinieiiial  Kejiearch  at  Ijow  Temperature. 
Royal  Society.  The  following  is  a  list  of 'tho.se  who  have 
■onniiendi'd  by  the  jncwident  and-  council  of  the  Koyal 

for    election  into   the    council    at   the   anniverHary 

on  I  lie  ."0  ji  inst  : 

lit.    Sir    .liiwph    'rhxMiilon :     troiiHurcr,    Sir    Alfred     Keinpc, 

-,  I'n.f.  A.  SrliiiHkT  and  Mr.  W.  B.  Ilnrdy  :  foreign  Hccr<'tnry 
III  l^  A.  lliTdiiiiin.  Dllior  mnmhrr'i  of  the  Cimncil  :  T)r.  II.  Kerr 
Aiic|.ii.i.n.  Sir  (l-orKi'  Uuilliv.  I'r.f,  C.  (',  Hoimir.  I'rnf.  A.  It.  CiiHhny. 
j)r.  M.  ().  r..i»tir,  I'rof.  I>.'|''.  I''rnnkliind.  Dr.  .1.  \V.  I..  Clai.Hhcr.  I'lol, 
I:  n<.|iliin.nii.  Mr.  .1.  II.  .LimH.  I'rof.  W,  II.  Uiik,  Mujor  II.  (!.  l-yoiiH. 
1)1  \V.  II.  It.  I'.iv.TH,  I'rof.  •'.  S.  Sh<rrin(fl<.n.  I'r<if.  the  Hon.  It.  .1  StrulL. 
Mr  ,(  Swinlnirii".  iind  Prof.  W.  W.  Wiilt'<. 

Federation  of  British  Industries.  Sir  H.  \i\xmv  Smiih, 
I?ar1  I'n-Hideni  .4  (be  {''iileiiilioii  of  UritJHlt  InduMtries,  hiis 
ent  111'-  following  ii'legriini  to  Sixrior  Orlando,  the  I'reniier  ol 
Ituly 

The  I',  diriitinn  of  HritiBli  liidiiiitricit  exleiulH  it*  full  Bviiipulliy  !'•  Ih'' 
II  ili.in  iiniv  Mini  niiliipn  in  Itw  prciHifil  iiriHC".  imd  iiledK'e"  itn  iiH'MiIiith, 


c  1  fluids  are  provided  with  electric  heating,  the  speed 
°  ,  ^  '  be  very  materially  increased,  and  the  economic 
^^/Jf  °ng  in  time  of  i  nloadin.;  more  than  compensates 
tort  ^  c  ^^p^^^^^^^^^^^  electrical  supply.  An  instance 
is  quotect  ^^  immersion-tvpe  heater,  which  enabled  a 
tank  car  U  .^^  .^  ^j^^.^^  j-^^^,^  instead  of  three  days, 
in  view  ot  t  ^^^^^^  shortage  of  coal  during  the  winte. 
and  the  vita,^,  ^j  increasing  the  trackage  faciliti.^ 
the  use  of  ele-^.^      ^  ^,^^,  ^_^^^^.       ^^.^^^^^  ^jn  ,„. 

specially  oppoi^^^^^^^^^  the  oil  products  most  widely- 
required  in  com  ^^^  ^^,^  ^^^^^^^.  ^^^^^^,  „jaterials  to  whirl, 
heating  could  b  ,^  y^^^^    ,^^,^^^j^,  j^  ^j^^  ^„,„,„,. 

oil  industry  and  j^^.^^^^.j^i^,  ^^  molasses,  which  veiv 
•■'■'"•''•^■/'^"•'^■'■""'nlluonreofcold. 

An  "Average  1  q^i^^j.  photometry.— A  scientili. 

(IMo.  J.i.t),  aiscusses  .^^^^  between  measurements  m».l" 
re,spectively   with       ^^_^,j  -  ,,j,ialitv   of    brightness' 
photomcter,s      The  co   ^^^  j    ,^^^  ^^j  different  colours  ,s 
supposed  to  be  ba.sed  c.^^      "  ^^^^_,j,^^^,  ^.^,,  ••  ^his  Pap-r 
records  an  attempt  to   ^^^-^^^^^  .-osulti  of  such  an  . ■v. 
with  typical  colourd.ffe,  ^^^.^^,^  ^^,^^,.„^,  numberof  obsr, 
VIS.      In  pnrticuhir,  re,s.^^^.^,  bv  a' llickor  piiotonic  i 
and  by  an  equahty-of-b^  photometer,  with  dilTeim, 
degrees  of  colourdiffcrenc,^',^^,^,^^    In  terms  of  the  Iv. 
King.sbury  test  solutions,  j^'^^^^,  pn.posod  normal  r.UiH 
of  transmi.ssions  (witli  a  ^.^^,^^|,,,  ,,,^,.,,„„   ,a,„p)  ,s 

I  •()() ;  the  average  of  1 1  I  ^^  „;^,,,^  ^,  ,.,^,i^.  „f  „  ,,.).  \u 
using  these  test  «"l"H""«,i,,,,,i,„,,l  on  the  Ili.'Uer  photo- 
nielei'  by  a  small  numbi^_^,^.^,^.^  ^,^^,,  ,,,,  ....nected  so  as 
to  give  normal  values  Wj^  ^^  ^^j  a,,„racy.     On  \h<' 

average,  equality-of-br;  ,„,,asu,.pnient8  also  vary  m 
liroportion  to  the  test  r^^  ^.^._,^^^.^.  ..aviations  often  ovn  - 
shadow  these  Nytfiyj^,,,.,.,,,.,.;,  l.'„r  sources  haviii'4 
relatively  high  i"terj'_^_  ,^,^^^,    ,n,.|^,,,.  .,,^,,j,,^  ,,,,„i  f.o  nal 


below  tiiose  obtrtir 
the  (lifferencc   is 


t-aiiitv 


f  ,,     ,   ..able  in   magnitiu 
f  llie  mt' 


landurd  photometers 

with   the  iin"<'>' 


.1*', 
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[he  Specific  Resistance  of  Thin  Metals.— The  conditions 

jnin^  the  resistance    of   thin  tilms  have  been  recently 

I  \>y  several  investigators.     The  theoiv  of  the  subject 

■n  discussed  by   !Mr.    R.   \V.    King   in   tbe   "  Physical 

.'  and  some  measurements  on  gold,  silver  and  platinum 

kewise  been  made  by  B.  Pogany  (Ann.  d.   Pliysik). 

J  I-  investigator  points  out  that  for  such  thin  films  there  is  a 

ttii  il  thickness  below  which  the  specific  resistance  suddenly 

1  i.ipidly  increases  ;   whih  for  greater  thickness  a  constant 

Hi-,  practically  identical  with  that  of  the  metal  in  mass, 

ioori  leached.     The  change  that  occurs  is  represented  by 

following  relation  :-^ 

r=ro(l+a/Z>), 

ere  ;■  =specific  resistance  of  metal  of  thickness  D, 
/•o=8pecific  resistance  of  metal  in  bulk, 
a=a  constant. 

e  graph  coimecting  specific  resistance  and  thickness  is 
ro.ximately  a  hyperbola,  with  a  very  sharp  turn  in  the 
if  at  tilt-  critical  thickiii'ss. 

Double  Membrane  Telephone. —  In  the  "  Annales  des 
stes,  Tclegraphes  fit  Telephones,"  an  account  is  given  of  an 
cresting  form  of  tclej)lione  receiver  for  which  several 
.'antiiges  are  claimed,  it  consists  of  a  vessel  furnished  at 
base  with  a  membrane  facing  an  electromagnet,  as  in  an 
iriary  receiver.  But  above  this  membrane  is  placed  a 
iou'  cone,  the  ba.se  of  which  contains  a  second  membrane, 
allcl  to  and  a  few  millimetres  p.Way  from  the  first.  The 
e  contains  a  second  electromagnet  in  .series  with  the 
t  one,  both  being  traversed  by  the  sjieaking  current.  .\s 
L'sult  the  hearing  value  is  stated  to  In-  doubled.  Moreover, 
second  membrane  (jiily  covers  aboui.  two-thirds  of  the  first, 
1  the  annular  space  thus  presented  l>ct  ween  the  mejubranes 
il  the  ear  has  a  favourable  eticct  on  the  conduction  of  .sound 
the  ear,  tending  to  suppress  inconvenient  crackling  etlects 
resonance,  in  addition,  the  condcii.ser-effect  ol  the  tele- 
one,  which  isgenerally  regarded  as  the  chief  cause  of  resonance 
iiKlcs,  is  considerably  diminished  by  this  new  device.  Ac- 
nling  to  the  patent  the  method  is  also  applicable  to  micro- 

"lie.M. 

Cooling  Underground  Cables.— During  the  .summer  a  central 

tioii  in  the  niidilh-  wi'si  nl  the  I'niti'd  States  tried  a  numlier 

•.xpeiimentH  with  a  view  to  diminishing  the  temperature  of 

li'igiiiund  lead-covered  cables.     Some  of  the  devices  are 

sriihed  in  the  "  Klectrici',1  Worhl."     The  first  experiment. 

r-li  (■onsi.>tte<l  in  |)|acing  ice  in  the  manholes,  was  a  failure. 

ich  day  for  three  successive  (lay.s  2i)0  lli.  o!  ice  Wiis  placiMl  in 

•h  i.f  three  murdioles  ;    but  the  teiii|)iTttturc  Was  piaclically 

nITirted,  and  the  same  resiilulollowcd  when  the  <|iiantity  ■>!' 

\.i-<  doubled.     A  forge  bloWer-fan  was  thun  ph'.ced  in  the 

111'  iiii'.nhole  and  connected  to  a  din.  newer  tile  vent,  which 

ri<led  t:  diHtj'.nce  of  Jijxiul.  Ut  ft.  I"  the  inside  of  the  htrei-l. 

The  fan  Was  kept  running  -I  licnirs  a  di'V,  e.xlii>it.-(inL.' 

t  ;iiH)  rubic  tt.  of  air  per  minute,  yc(  the  recording  thermo- 

rn  did  not  show  any  i'.ppreciul)le  Irll  of  teinperj-.ture  at  the 

lole.     Finally  water  (Mioling  was  rt  sorted  to      .\  st renm  of 

at  H2'  K.,  flowing  at  the  rate  of  I  ^jallun  per  minute,  Wii.s 

It  Will  then  found  thai  the  teniperntute  at  the  diit- 

nd.  which  Wan  2.'il  (t.  away,  wi.s  l(»«"F.     This  method 

idi-red    the   mo.Mt  HUCceAsIliI   iif   (hose   tried,   bili,   li>cj-.l 

H  pii'M'riti'il  till'  I  ontinui'.tinn  nf  the  evpcrimetit. 

se  of  Dark  Glasses  in  Photometry.     ,\  longrttide 

ulij'i  I  li\  |)i    II    Ki  ii-j-.  ii|>|ieuri«  in  u  recent  iH.Miie 

1' Zeit.Mchiift    lur   ln«lrumenlenkundc."     The  iiiithoi 

.VariouM  meiliiHlH  nf  dimming  (he  inriilent  light,  hucIi 

of  It   rotating    oei  lor,   i  r^'^^cd    ,Ni<  nl.t,   Ac,  all   i>f 

'ever,    have    limit.lttlonN    foi    |ir:ietlC4i|    Wiirk.      I>aik 

'knnWii    aliNHtbinx    powti     \  nld    more    proniKin^ 


••ultn.  thcnmh  Ml  1 1, 1 
ere  I'.ir  ilnml.M  I, 


alMi  it  mii-i  !"•  borne  in  mind  that 
"•milplr.     !  ■    l,u  t   fhiif  ibi'l. 


opaque  lines  are  ruled  at  regular  intervals.  It  has  been 
found  that  if  not  less  than  lOn  lines  are  ruled  pet  inch  the 
shadows  produced  on  the  photometric  field  are  inappreciable, 
especially  if  the  source  of  light  occupies  a  fairly  large  luminous 
area.  Ives  has  also  experimented  with  a  "couple  of  such 
gla.sses,  the  capacity  of  which  can  be  varied  by  rotating  them 
with  respect  to  one  another.  Kriiss  now  describes  a°some- 
what  different  arrangement,  namely,  the  mounting  of  two- 
such  glasses,  one  in  front  of  the  other,  with  the  lines  parallel 
and  capable  of  transverse  movement  by  means  of  a  micro- 
meter screw.  The  laterial  displacement  is  then  a  measure 
of  the  absorbing  value  of  the  ])air  of  glasses,  and  should  be 
practically  independent  of  the  colour  of  the  light.  The 
glasses  can  be  conveniently  attached  to  a  Lummer-Brodhun 
photometer,  and  it  is  stated  that  no  inconvenience  is  ex- 
perienced through  shadows  in  the  field  of  view. 

OBITUARY. 

JIr.  Wilson  Xobi.e.— The  death  is  announced  of  Mr.  WOson 
Noble,  at  one  time  M.P.  for  Hastinga  He  took  a  keen  interest  in 
science,  more  particularlj-  in  electricity,  and  for  a  time  he  was  presi- 
dent of  the  Rontgen  .Societj-. 

Deaths  on  Active  SER\acE. — ^The  following  deaths  are 
reported  : — 

Lieut.  R  B.  Best  (R.F.C),  who  was  rei)ort«d  missing  on  July  29,  and 
is  now  reported  killed   was  a  director  of  .Messrs.  Best  &  Lloyd. 

.Second  Lieut.  H.  G.  Savage  (K.R.R.).  who  has  Iwen ' killed,  was 
formerly  in  the  service  of  the  National  Telephone  Co..  and  later  waa 
as-sistant  superintendent  of  the  Post  Ofhce  Engineering  Department  at 
Hill-street,  Birmingham. 

PERSONAL. 

Mr.  Howard  Foulds,  secret.ir\-  of  the  Binnin^ham  Corporation 
electricity  department,  has  tendered  his  resignation  in  order  to 
accept  a  position  with  an  inii)ortant  grou]>  of  electrical  oom- 
paniei  in  London.  Mr.  Foulds  will  take  up  his  new  position  at 
the  beginning  of  the  new  year. 

Sir  Richard  Vassar-Siuitli,  chainnan  of  Lloyds  Bank,  has  been 
elected  ])resident  of  the  Fi-deration  of  British  ImhistricR  for  the 
forthcoming  year  in  succession  to  Mr.  F.  Dudley  Docker,  CB. 

War  HoNoi'R-s. — The  following  honours  have  been  conferred  : — 

.Acting  .Scrgt. -.Major  fJ.  Stamp  Taylor  (K.B.),  formerly  chief  a.ssist«Qt 
cliH'trical  superintendent  of  the  Nort h- ICastoni  Rail«-ay  Co.,  has  boon 
awarded  tlio  .Militjiry  ('ni.ss. 

•  inr.  K.  Hojikin.')  (K.R.V.),  formerly  a  Bolton  tramway  emploviv, 
has  been  awarded  the  .Mihlarv  .Mednl. 


•id  tliiit  dilliruU)'  by  uhim«  .  !■  m  ulrnn^t  nii  which 


ARRANGEMENTS  FOR  THE  WEEK. 

FRIDAY.  Nov.  9tll  (to  day) 

I'uvsii  At.  .S.K  ii;tv  of  London. 
5  p.m.  At  tho  Iiu|M'riuI  I'ollege  of  .S'ionce,  Im|irrial  Inslituto-road, 
.S.  Kenaingt<in.  S.W.  Puix'pt  "  On  the  Thermo- Electric 
l'ro|H-rtir«  of  KumhI  Metal.'*."  by  .Mcwtrs.  ('.  R.  Darling  luid 
.\.  \V.  tiniee  ;  "  Triple  (,VMU'nt<<<l  Tclonoopo  Objective*,"'  by 
.Mr.  T   Smith  and  Mis-s  .\.  H.  Hale. 

JrsiiiK  iNTrrri  Tii«\  or  Enoinkkiis. 
V  p.m.     At  tho  Inxlitiilii.n  (llVnit,  :«»,  Victoria  »lrcot.  Lomlou,  S.W. 
l.<-cture  on  "  I'rwislon  tinuHes,"  by  .Mr.  U.  J.  Riokwoud. 
MONDAY,  Nov.  IStlL 

Wkstkun  l^iiAt.  SriTioN,    iNSTrriTios   or    Klsctiucai.  KvomtBiw. 
7  /Mil.     \l  the  ■S<nUh  Wnlivt   liintiluto  of  Kn((incopi.    I'ark.placo. 
CiirdilT.     .Xddresa  bv  the  <lmirm»n.  .Mr.  R   llownnl  Fletcher, 
M.I.  RE. 
TUESDAY,  Nov.  ISth. 

MvNi  iir^riiii  l.iirM.  Skition,  iNin-rriTiox  or  Ei,ii<Tnn*i.  ICmjikkiiw. 
7  /i.iri.     .\l    I  ho    Eiiginoora'   ('liil<.    Man^ho^lflr,     .XddroM   by   tho 
('hiiinunn,  .Mr.  f,  .1,  Beaver. 

.\f(lHl.VTU)N  or  .SrrKIlM   IMi    lj.it«-r«u-i»N!<. 
7.l.'tp.iH.     .\t    St.    Hridi'     li>»(itiil.'.     llridpUmr.     Luil<r»t«-eil«i»». 
liiiMil.'n,     I  ,.l '.     I'«|>i'r    i>n        r-Iophonc    Switchl«>*nl    Biuip 
mnti(«.  •  h\    Mr.  r,  R  Uv. 
,Si..TTi.'<M      l/0(  \i.    Sr.iTiiiN,     InktitvtioK  or    l:i'>lHl.  VI     ExinvrKR.". 
:..V)  !<>»■    Tl"»   R'O'nw.  207,   U.iili  Mrpri  Vddrvm  by 

the  Chairmiui,  Mr.  A.  ri>«;>-. 
WIDiriSDAT,  Nov   lit)* 

KlIIMIMIII  VM      !.<"    '  '  '"■ 

r,...«.     Ibn,- 

.V.l.lio...  > 

IKIDAY    Not    tilth 

.1 

.«    |>.W,  ,\<     th.'     Ill   :' 

l*»|>et  "n    '  Api  I 
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A  COMPARISON  OF  THE  WORKING  COSTS  OF  THE  PRINCIPAL  PRIME  MOVERS.* 


BY  OSWALD  WANS. 
SuiKiiifirt/. — Tlie  author  compares  in  detail  theTworkiug  costs  of  tlie  steam-eugiiie, 
powers  up  to  500  b.h.p.  and  shows  for  what  prices  of  fuel  they  are  on  an  equality.' 


■  eni^ine.  oil-ensine  and   Diesel  eUL'ine  for 


Working  costs  based  mainly  upon  a  low  rate  of  fuel  consumption 
are  practically  useless,  as  high  thermal  efficiency  does  not  neces- 
.sarily  establish  commercial  superiority.  The  object  of  tliLs  Paper 
is  to  give  data  that  will  be  of  service  in  estimating  capital  expendi- 
tures and  working  costs,  and  in  estabUshing  the  relative  commercial 
value  of  the  principal  prime  movers  up  to  500  b.h.p.  For  this 
purpose  typical  examples  of  the  following  prime  movers  wOl  be  con- 
sidered : — 

Suction  gas-engines  and  plants  burning  anthracite,  coke  and 
wood  refuse  ; 

Gas-engines  using  town-gas ; 

Oil-engines  of  the  soUd  injection  high-compression  type ; 

Diesel  engines  ; 

St«am-engines. 
p'The  items  constituting  the  total  working  cost  are: — (1)  Capital 
charges,  i.e.,  depreciation,  insurance  and  interest  upon  capital  ex- 
penditure ;  (2)  nmning  charges,  i  e.,  cost  of  fuel,  lubricating  oil, 
water  supply,  sundry  stores,  labour  and  repairs.  Rent  and  taxes 
are  not  included. 


This  example  serves  to  illustrate  how  necessary  it  is  when  compari! 
capital  expenditures  to  place  the  comparison  on  "all  fours"  as  i 
gards  power  capacity. 

Depreciation. — A  diveTgence  of  opinion  appears  to  exist  as  to  1 
annual  charge  that  should  be  made  to  cover  depreciation.     It  will 
well  to  explain  briefly  what  is  here  implied  by  the  term  depreciati 
The  depreciation  charge  is  considered  as  the  annual  amount  tl 
sliould  be  written  off  the  capital  expenditure  to  cover  the  det^riori 
ing  value  of  the  plant  as  regards  obsolescence.     This  definition  d( 
not  agree  with  general  usage,  inasmuch  as  Wear  and  tear  are 
included.     In  the  authors  view  the  depreciation  charge  is  SI 
dependent  upon  the  anticipated  economical  life  of  the  installi 
It  is  considered  that  a  imiform  annual  rate  of  8  per  cent.,  equivi 
to   12i  years'  service,  fulfils  these  conditions,  and  that  this 
should  apply  to  all  the  prime  movers  imder  consideration,  s( 
that  the  commercial  life  is  dependent  upon  the  best  practice  Of 
pective  of  the  type  of  engine.     The  amotmt  written  off  annually 
therefore,  8  per  cent,  of  the  total  expenditure  given  bv  the  curv 
Fig.  1. 

^The  cost  of  insuring  an  installation  is  a  small  item  and  vai 
somewhat  with  the  power  unit  and  the  insuring  company.  1 
insiu-ance  premium  for  engines  usually  covers  breakages,  but  i 
wear  and  tear,  and  this  fact  should  not  be  lost  sight  of  when  fixi 
the  annual  reservation  for  repairs.  J 

Cost  of  Fuel. — Everyday  figures  only  should  be  considered  and  fail 
in  this  respect  is  frequently  the  cause  of  erroneous  estimates, 
practice  an  engine  seldom  runs  at  the  rated  working  load,  having 
cope  alternatively  with  loads  that  may  be  temporarily  greatly 
excess  and  at  other  times  considerably  less.  These  practical  d 
ditions  have  a  marked  bearing  upon  the  working  costs,  and  parti 
larly  so  in  the  case  of  an  internal  combustion  engine. 


5  25,000 


Exi'ExiiiTruE  CrK\  Ks 


('(ipilal  EjrpenditHre. — The  capital  expenditure  .slioidd  cover  the 
cost  of  .the  completed  installation  in  working  order.  The  atithor 
includes  all  itcnis  cxco])t  l>uilclings  and  floorings  and  arrives  at  the 
curves  in  Fig.  1.  Cooling  towers  have  been  included  in  all  cases,. 
with  the  exception  of  the  smaller  gas-  and  oil-engines  of  about 
.V)  D.M.I'.,  as  the  more  U8Ual_  practice  is  to  employ  cooling-tanks 
suitable  for  thermo-syphon  circulation. 

When  deciding  the  size  of  the  engine,  it  is  necessary  to  consider  its 
overlr)iid  cajiacity,  for  this  factor  greatly  affects  the  capital  expcmli- 
lure.  the  if  liability  and  tlic  fuel  economy.  It  may  be  remarked  in 
pasNing  lliat  iiiueli  of  the  trouble  at  times  experienced  with  internal- 
roinbiiHtion  engines  is  solely  due  to  excessive  overloading.  That  gas- 
and  oil-engines  hhonid  have  a  large  power  margin  is  an  essential  of 
rclialiilily  and  cannot  be  too  Btr<mgly  omiihosiKcd.  The  effect  of 
the  overload  capacity  u|niii  the  e<r>nomy  of  an  installation  is  dealt 
Willi  liiUr,  and  for  the  jinsenl  merely  its  inlluence  upon  the  capital 
i-xpenfliture  will  be  examined.  The  luaxiniuin  overload  that  may 
be  depended  upon  varies  con»ideral)ly  with  the  type  of  ongiiu-, 
thus: 

.SIe»iii.en);ino  35  pur  cent,  above  nitiid  working-lottd. 

K'llid  iiijeetion  oil-ongino.  ,     16      „  „         „  ,,  „ 

DieM'l  engine 16      „  ,,         „  ,.  ,, 

Cimeiigin 10       „  „  „ 

f,  The  ex|Miiditure  eun-es,  Kig.  1,  give  the  total  cost  per  brake  liorsc- 
jK)Wer  al  tlii-  rated  working  load,  and  from  which  il  will  be  seen  that 
the  cost  of  Huelion-gas  engine  and  plant  of  MKI  ii.n.i-.  lo  1 10  ii.n.i-.  is 
txrj.-- I(K)-  i«:iO  as  against  £81  ,  12:t  iWM  for  a  1(M(  n.ii.r.  to 
i:j.">  n.n.r.  rngiiv.  That  is  to  say,  llii!  cohI  of  the  gas-engiiu-  is  in- 
erciiHcd  by  approximately  20  per  e(!nt.  in  order  thai  it  nuiy  jierform-a 
dul\_e(|uivalent  lo  a  Ht<-iiin-cngine  of  100  ii.ii.r.  rated  Working  load. 

*  Alwlroot  of  a   Paper  rood   before  the   Institution  of  MeuhanienI 
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PiQ.  2.— Fuel  Consumption  Oi'kvks. 

Tlie  accompanying  curves,  Fig.  2,  show  the  average  consumpti 
in  il.Tli.l'.  per  brake  horsepower-hour  at  the  rated  working  lO 
These  values,  however,  hold  good  only  when  these  loads  are  oajl 
I'ontinuoiisly,  anil  the  extent  to  wliieli  modilication  is  necessajffl 
suit  pnietieal  conditions  is  conling<Mil  upon  the  load  factor  nntf 
peaU   loads  to  he  handled.     These  fa<'lors  in.iy  vary  widely,  ci- 
sc'nuently   each   case   must   be  considered   ujjon   its   nu^rils,    Iml " 
elfeel  a  comparison   a  common  overload  of  :tr>   per  cent,  will'' 
assumed  again.     'Phis  condition  necessitates  the  underioading  ol" 
the  installations  with  the  cxce])tion  of  fho  steam  ])lant,  that  in' 
say,  the  m<'nn  wi>rlung  load  Will  b<^  below  the  rated  working  loiu  " 
nn  extent  dependent   upon  the  maximinn  k)ad  cnpaeity  of  \\w  I't 
(wr   'J'ables).     'J'his    underloading   increases   the   eonsuiMplion,     " 
the  curves,  l'"ig.  It,  show  the  average  percentage  increase!  for  ii  "i 
deereaBc  in  load  below  the  rated  Working  load. 
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These  cunes  clearly  indicate  the  importance  of  the  correct  deter- 
nation  of  the  load  "factor,  and  tlie  absolute  necessity  to  consider 
i.ilar  load  conditions  in  order  that  a  true  comparison  n\ay  be  made, 
fable  1.  shows  the  increase  ip  fuel  consumption  'hv  f'>  tlip  nnder- 
i.iding  necessitated  by  ap  «><erload  of  35  per  cent. 
Table  I. 


--installation. 


Percentage  Increase  in 

of  mean  working  consumption  due  to 
load  below  rated  underloading, 

working  load.  From  Fig.  3. 


,«t'am-engme      

'  Oilengine     

DIpsel  engine    

Su'  tion-g»3  engine 
T')wn-ga3  engine    . 


Xil. 
14  .-> 
Uo 
18-5 
18-.5 


Xil. 
2-5 
25 
12 


\    A  further  allowance  must  be  made  for  stand-by  losses,  which  will 
depend  upon  the  frequencj'  and  length  of  the  stoppages.     This  loss 


Fk!.   3. — CoNSI-MPTION  AND   LoAD   t;|-B\-ES. 

of  course  applie*  only  to  suction-gas  and  steam  installations,  and 
the  amount  may  varj-  considerably  according  to  the  care  c.xerci.sed. 
The  following  value*,  e.xpressed  as  a  jicrcentage  of  the  fuel  con- 
funiption  at  the  rated  working  load  for  a  working  Week  of  60  hours, 
have  been  included  in  the  wiirking  co.'rt.s  curves,  Fig.  4  :  — 

ISuction-gns  instnllntions.      .\ntliracit<'    8  per  cent. 

Wood 0 

.St«'am  inntallatiimH  1.5       ,, 

In  cases  wliere  the  plant  runs  continuously  throughout  the  week, 
I  hi-  losses  woul<l  be  considerably  less  ami  would  be  al)Out  one-third, 
anxuming  that  the  boiler  or  producer  lire.s  are  kept  alight  over  tile 
wi'i-k  i-iid. 

The  (juantily  of  lubricant  neces.sarily  varies  widely  in  practice, 
i\cn  in  Kimilar  engines,  due  partlj'  lo  I  lie  didereni'es  in  manufacture 
and  to  the  care  or  negligence  <in  f  hi-  ]piirl  of  the  attendiint.  To  cover 
niiiply  thifte  facloni,  the  charges  should  In-  of  a  liberal  nature. 

In  many  lomliiics  ji  plentiful  and  gr^iluitoiis  wator  service  is  not 

available  and  tin-  lo.st  of  the  necessary  supply  bei-omes  a  matter  of 

i  moment.      With  ii  free  and  suitable  Nupply  the  water  may  be  returned 

ilirerlly  after  ii.-<e.  to  the  Nouree,  thUF  oli\  i.iting  the  cost  of  a  cooling 

plant.      I''rei|iieiitly.   however,   the  local  charges  n-Hiler  necessarv  a 

fcloM'd  nyMtem  whereby,  with  little  lo-*-,  the  Water  can  be  used  n-- 

<iit<-<lly. 

'Jont  iif  l.(iliiiiir.     The  chargeM  umlei    this  heailing  Mhoidil  ini  bide 

1  only  the  attendant's  time  durin;.'  running  lioiirH,  but  ,iImo  that 

Jed  to  "lean    grind   in   valvex,   .V.   .   and  generally  to   keep  the 

kllittion  in  good  condition.      In  tin   eas<>  of  ntejiin-  and  siietion- 

I  plants  the   tiiiii-  (i|M-nt    in   handling  the  fuel  and   removiug  the 

miiHt   be  covered.     The  atteudann-  time  is  fairly  uniform  for 

Imilar  iiixtallalions,  and  generally  !<|m  .ikiiig  is  on  a  minimum  lianis 

^tinllv  it  JH  not  iiM-ewary  lo  i-niploy  liiurlily  skilled  labour;  neverlhe- 

III  ■•hoiild  be  pajil  to  eomni.ind  tile  Ncivit-es  of  the  Intelli 

I.  imly  type  of  man.      WageM  at  the  rate  of  tld.  per  hour 

illowid  (or  in  the  Co-I  fiiive«.  Kig.  4. 

.wiiik'  (orniiila-  kIm-  n  (air  Indiiiaion  <>(  the  tune  that   is 
^  n<>on  the  prime  movent  within  the  M-ii|H<  of  this  Paper; 

" I  fiH'l)  mill  Meniii  i-imine  plonln.     II  .s  '  ttlNUT  nil  r, 

~  I  and  riiko  (iii'l)  IMI  <  niMMI      ,, 

"«"""•• oa-omviii    ., 

- "  ■< II 1*  >  O'lmiT    ,. 

mJlUr' **''""""""'  "'*"  ""^  '"'*""'■  '"  '"'""  !••'■  f"'ed  workinif  load 
I   iu«'     ^''"'"  ''"   "  '""""'■•  Kuetion  Kiw  plnnt  nninu  Wmil  furl 
'   ""nil.il.i-.   town  ga-  eiiginp.  ihr  |„boiir  would   U-  rwi|i«-llvely 
"lid  0'37  lieiir-  |>rr  iMiiirx  run. 

•^^  >>/  Ufi>.ii,>      The  nniiiinl  rhnrgp   -lioiild  pn.nde  amply  for 
"  mill  U'lir  and  Mlrh  hrrnki.gr.  n>  nn>  m.l  covrrr<l  by  insursii.-e. 


The^actual  annual  paynientj  may  form  an  appreciable  portion  of  the 
running  co.sts,  and  must  in  some  cases  esceed  the  estimated  amomit 
in  view  of  the  small  provision  made.  This  appUes  particularly  to 
internal-combustion  engines.  There  is  little  difficulty  in  citing  in- 
stances of  gas-  and  oU-engiucs  in  which  the  repair  bill  over,  say, 
5  or  6  years,  ha.^  not  exceeded  2  per  cent,  per  annum  of  the  engine 
cost.  Such  a  tigure,  however... should  not  be  taken  as  a  basis."  If 
the  cost  of  repairs  Avere  entirely  dependent  upon  wear  and  tear, 

2  per  cent.,  there  is  no  doubt,  could  be  taken  as  a  general  rate. 
-■Uthough  intenial-combustion  engines  have  proved  themselves  to 
be  thoroughly  reliable  in  .service,  it  is  nevertheless  a  fact  that  they 
are  more  prone  to  minor  mishaps  than  steam-engines,'  and  due 
alio  ance  must  be  made.  For  a  well-designed  g;vs-  or  oil-engine, 
ample  margin  for  this  contingency  is  given  by  an  annual  charge  of 

3  per  cent,  of  the  engine  cost. 

The  following  are  the  repair  charges  allowed  for  in  the  Working 
Cost  Curves,  Fig.  4  : — 
Diesel  and  .S.I.  oil-engines,  town-gas  engines       3  per  cent,  of  enginecost 

Suction-gas  installations  /3  per  cent,  of  engine  and 

\      producer  cost.s. 

Steam  installations    <l^J^^  T'^  °l  ^^^''' 

\  boiler  and  auxiuarv  costs. 

In  order  to  establish  a  relationship  between  the  fuel  prices  that 
may  be  paid  and  to  show  the  influence  of  the  water  charges  upon 
these  prices,  the  curves,  Fig.  4,  have  been  plotted.  The  curves  .4  to 
F  give  the  annual  charges  with  water  at  9d.  per  I,(1l1l»  gallons.  The 
cur\-e  C  represents  the  total  amiual  working  cost  of  a  Die.sel  engine 
using  fuel-oil  at  £.'?  per  ton.  It  follows,  therefore,  the  tot-al  amount 
that  may  be  spent  annually  ujKjn  fuel  to  give  even  running  charges 
for  any  one  of  the  remaining  installations,  is  represented  by  the 
length  of  the  orihnate  between  the  curve  (1  and  the  cost  curve  of 
the  particular  engine  considered.  From  the  total  fuel  cost  thus 
obtained  the  maximum  prices  that  may  be  paid  can  be  easily  com- 
puted, and  for  plants  of  251)  b.h.t  mean  working  load  are  given  in 
Table  11.  In  the  original  Paper  similar  curves  are  given  for  wat*r 
at  another  price. 

Table  II. 

Price  of  fuel.       j  Price  iMio. 


Diesel  engine \  SO/-  per  ton. 

.Solid  injection  oil-engine 76/. 

Suction-gas.     Anthracite    29'- 

Coke    21'- 

\Voo<I    8;'« 

Steam-engine.     .let  condenser — 

.Steam-<-ngine.     .Surface  condenser...  14/-         „ 

Tomigas  engine  il/l  per  I.OOO  cub   ft. 


0-79 
1-0 

(1-3S 
11-27 
(MI3 

11  184 
0014 


100  ~|60  >^ 

BMP-  MEAN    WOUKINc.    I  0M> 


Fin.  4.  -  WiiiiKiMi  LVwr  CCHTM. 


An  tlir  |M>»-er  iili  le 
the  Klt'iiin  eni'iiie  I.. 
plant  ;    ne\ .  r  ( '     ■ 
the  Inller  «.  ' 
(-onto  wilh  111      ' 
thrT>r  limr."  Ih.il  |ii  im 
(or  l<iwil-un«  i«  (irai  li 


,il.|.-  1,11  .1  ..I..UU  I'l.u!.       111.-  pii.c  .ill.i».iblr 
idly  c«ini«lnnl  •(  I*.  Id    |>rr  1,1100  cubic  (ret. 
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and  consequently  confines  the  use  of  the  town-gas  engine  to  citie^ 
in  which  gas  is  procurable  at  tliis  loW  rate. 
The  calorifie  values  assumed  are  : — 

Anthracite 14,500  B.Th.U.  per  lb. 

Coal  (boiler) 13,500        „        .,     .. 

Fuel  oil 18,000        „        „     „ 

Wood  refuse.... .3,800        ,,        „     „ 

Town-gas 540        ,,        „   cub.  ft. 

Turning  now  to  the  high-compression  solid  injection-oil  engine, 
A  liigh  price  may  be  paid  for  fuel-oil,  namely,  £3  16s.  per  ton  as 
compared  with  £3  for  the  Diesel  engine,  or  a  price  some  26  per  cent, 
higher,  notwithstanding  the  higher  thermal  efficiency  of  the  latter 
engine,  the  lower  capital  expenditure  and  other  running  charges 
of  the  soild  injection-engine  are  responsible  for  this  result  _ 

With  fuel  oil  at  £3  per  ton,  the  price  cf  coal  must  not  exceed  on 
the  average  £1  os.  and  12s.  per  ton  respectively  for  suction-gas  and 
the  larger  steam-plants  over  2.50  b.h.p.  in  order  that  the  total  annual- 
running  charges  do  not  exceed  an  oil-engine  of  the  soUd-injection 
type,  clearly  indicating  the  ■wide  field  of  action  of  this  tj^je  of  engine. 
The  cheaper  grades  of  fuel-oil  of  not  less  than  0-95  specific  gravity 
alone  are  considered,  as  the  charges  of  engines  using  the  more  ^-ostly 
and  refined  oils  are  appreciably  higher  and  therefore  commercially 
inferior. 


Considering  lastly  the  refuse  suction-gas  plant,  the  price~of  the 
fuel  ranging  as  it  does  from  lis.  to  13s.  per  ton,  even  with  a  free 
water  supply,  limits  its  use  to  industries  in  which  the  wood  or  other 
refuse  is  a  waste  product  of  the  ijulustry,  for  it  is  seldom  possible  to 
obt.iin  a  constant  supply  at  these  rates.  Under  this  condition  refuse 
installations  are  imquestionably  the  chtgi,pest  form  of  power 

The  use  of  suction-gas  as  a  heating  agent  u,  yet  in  its  infaiicv.  but 
very  satisfactory  results  have  already  been  obta„„f|  j,j  la,inri,.ief. 
woodworking  factories,  tinsmiths'  shops,  &c.  The  gas  i.-,.i,„^„  f,-om 
the  producer  through  a  purifier  and  pumped  to  a  gas-holac  fmni 
whicli  it  is  piped  luider  shght  pressure  to  any  part  of  the  factor, 
and  by  the  aid  of  an  au--niixer  and  burner  used  in  a  similar 
manner  to  town-gas.  This  feature  is  worthy  of  consideration,  t^r 
it  adds  to  the  general  utility  of  the  sUction-gas  installation,  and 
may  in  some  oases  effect  an  appreciable  economy  in  the  working 
costs. 

An  objection  sometimes  advanced  against  the  adoption  of  the 
internal-combustion  engine  for  certain  classes  of  works  as,  for 
example,  tanneries,  laundries,  cotton  mills,  factory  heating,  &c.,  is 
its  inability  to  provide  a  steam-supply.  This  difficulty  has,  however, 
been  met  to  a  large  extent  by  the  exhaust  heated  boiler  which  is 
capable  of  supplying  about  2  lb.  of  steam,  from  and  at  212"^F.  per 
brake-horse-power-l'our  of  the  engine. 


SOME    DETAILS    OF    CONSTRUCTION    OF    LARGE    TRANSFORMERS  BY  THE   BRITISH 

WESTINGHOUSE    CO. 

(Covdid^d  from  p.  153. ) 


Electric  Firxace  TR.<NSFOR>tER.s. 

A  number  of  heavy  current  transformers,  of  large  capacity,  for 

the  operation  of  electric  furnaces,  are  at  present  in  the  shops  m 

various   stages   of   manufacture.     The   British   Westinghouse   Co. 

has  had  exceptional  experience  during  recent  years  in  the  construe 


Flli.  14. — SiSOI.E-I'HA.SF,  On.-IMMKR.SKU,  Wateb-coolep  I'atknt 
iRON.fUn  PnoTFXTIVE  KEACTtsrE  FOR  fi,000-VOLT  I.INK.  (ToChoko 
:i8l  k.v.a.,  i.e.,  3SI  voltn  at  l,(XM)  ampcn'B,  25  cycles.) 

tion  of  iUi-M-  tninHformerM,  and  the  preHcnt  demand  ban  d<!velo|ic(i 
and  inovcd  dcHlgnw  which  fulfil  proj<ent  day  ic(|iiiremciitH  for  Ihl  i 
clasM  of  Work.  Owing  to  the  severe  loud  cdiulitions  in  elect ric 
fumneeH  the  coruitniclion  muHt  bo  very  robiiHt  and  thi-  v  indlngH 
und  lendH  necur«rly  braced  and  HUpportnl. 

l,ri(KJ-K.V.\.    SiNOLK-lMASK     Olt.-IMMKIWKll      Bl-AST    TltANSl  DRM  Kit, 

In  Fig.  15  in  hHowh  an  oil-immcrewl  air  bliwt  tranHformcr  (or 
(unince  work.  Two  of  those  trann(onncrM  fonn  a  Scott  oonnoctod 
Bct  KiviiiK  :t,tMHi  k.v.a.  The  volUgo  ratio  ix  1 1,21  K)/55  volt«  with 
tii\ifnwj,>i  on  the  priinary  hIiIo  to  give  05.  75  and  k5  volts  on  the 
i»e<ondary,  with  ii  secondary  current  of  I7,7(MI  iiinpereH.  Attention 
in  up.-,  i/iily  drawn  to  the  limntier  of  brinnitiK  out  the  high  (eUMlon 
lappini.'-.  iliroiigh  niidtlpl'-  terniinnls,  which  cnablex  tlio  voltiiKu  t<) 
be  vuriid  with  the  grc/iti-xt  cn«'.  The  transformer  is  eoilUiincd 
in  II  (...rruKi.liHl  oil  tank  the  cooling  being  effected  by  ii  forced 
druuKht  which  piutscM  up  under  the  plain  HJieet  inui  mnalli'  which 
surrounds  the  taitk. 


2,000  K.V.A.    OiL-IMMERSED    WaTER-COOI.ED    TRANSFORMER. 

A  single-jihase  transformer  is  Ulustrated  in  Fig.  16,  with  special 
low-tension  terminals  for  attachment  of  'bus  bars  from  the  furnace. 
The  high-tension  pressure  is  5,000  volts  at  50  cycles.  The  low-tension 
pressure  is  normally  55  volts,  but  tappings  are  provided  on  the 
high-tension  side  to  give  60,  65,  70  or  75  volts.  The  output  at  all 
ratios  is  2,000  k.v.a.,  corresponding  to  a  secondary  current  of 
36,400  to  25,700  amperes. 

II^Thc  high-tension  windings  are  of  the  usual  B.W.  standard  shell 
type  construction,  and  the  low  tension  coils  consist  of  one  turn  of 
copper  strap.  * 

This  transformer  is  one  of  four  recently  supplied  to  Norway,  and 
is  of  the  oil  msulated  water-cooled  type.  The  temperature  rise 
on  continuous  full  load  is  40°C.,  and  the  full  load  efficiency  Ls  98-5 
pel    ..III.     Till-   t  nnliug  coils  (not  shown  m  the  illustration)   an 


Oil,  1MMV;11SKI'.     Am-BI.ANT 

TlvK.       Two    |'11,\S-I'>UMF,U< 


I'-OIIMINO  3,000  K.V.A.  iSiIOTT  GRoi'I 
mounted   iiliove  the  core  arouni 


I    the   tcrmiii^il    I'- 


alladird  (hat  the  complete   tnmsformcr  wUh  .ooling  coil  ma; 
lifl.d  out  of  ilH  boiler  tank  iw  a  whole.     The  coil' Mipiiort,-,  w 
lire  parlicutorlv  ncccHsarv  on  heavy  current  trnnsform<-is  Mi 
U)  the  Hcvere  operating  couditions  that  olitaiu  m  furimce  xvorki u 
are  of  Hpeciallv  lobu-st  construction.     Tbc\    arc  of  the  a.ljusia  ' 


U.    .,iul    alT_.-' 

1  may!  lie 

hi.li 

Mii.i<-(i 


typo  mill  are  shown  in  Fig.  Hi, 
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Core  Type  Transfoejiers. 

Jt  must  not  be  supposed  from  the  fact  that  all  the  transformers 
described  above  are  of  the  shell  tvpe  construction,  that  the  company 
have  neglected  the  development  of  core  type  transfonners.  This  is 
by  no  means  the  case.  The  total  output  of  core  type  transformers 
during  the  past  few  years  has  1  een  actually  greater  than  t!  at  of  shell 
type.  Each  has  its  own  s])here,  and  the  choice  of  type,  especially 
where  large  units  are  concerned,  must  be  made  after  full  considera- 
tion of  the  merits  of  the  individual  case. 

The  British  Westinghouse  Co.  have  suppUed  a  number  of  interest- 
ing installations  of  core  type  transformers.  Mere  reference  to  a  few 
typical  self-cooled  ones  must,  however,  suffice  : — 

Tata  Hydro-Electric  Power  Scheme,  71  totalling  45,2()0  k.v.a., 
6,6(X)  volts,  50  evcles. 

C.  A.  Parsons  &  Co.  for  Melbourne.  12  each  1,000  k.v.a.,  20.(X)0 
volts,  2.5  cycles. 

Kailin  Mines,  .i  each  ),. 500  k.v.a.,  :{n.(MX)  volts,  25  cycles. 

Sydney  .Municipal  Council,  3  each  2.IHK)  k.v.a.,  33,000  volts,  50 
/cycles. 

Space  permits  of  reference  to  only  a  few  of  the  more  general 
features  of  the  British  Westinghouse  core  type  construction. 


(a)  Cross-over  T^^je.— This  consists  of  a  number  of  coils  in  each 
of  which  the  turns  are  wound  side  bv  side  in  short  layers  ;  the  wire 
havmg  reached  the  end  of  a  layer  cros.>es  over  to  the  next.  A 
double  thickness  cf  fibrous  insidation  is  wound  between  adjacent 
layers. 

(6)  "  Section  "  Type.— In  this  type  of  winding  each  of  the  several 
high-tension  coils  consists  of  a  number  of  "  sections."  In  each 
section  the  tunis  are  .vound  a  lia  ly  one  over  the  other,  producing 
a  coil  of  several  layers,  but  on'y  one  tu.n  per  layer.  These  sections 
are  separated  by  f  ullerboard  washers  and  connecW  in  series  to  form 
a  coil. 

(When  assembled  both  cros,s-over  and  section  coUs  ate  separated 
from  one  another  by  insulatin-  washers  j  nd  spacinc  b'ocks  which 
provide  large  oil  ducts.)    ■     ~ 

(c)  Simjkhiyer  "  Spiral  "  TiiiK.—TYas  consists  of  one.  two  or  thr^e 
■^^  I  g  fc  layer  coik  per  limb,  each  coil  being  woimd  direct  on  a  speciallv 
hardened  msulating  cyUnder  whose  length  approximates  to  the  coit- 
1  ngth.  These  coils  are  arranged  coneentricallv  with  respect  to  the 
low-tension  winding  and  to  one  another.  Treated  hardwood  strips 
separate  the  coils,  giving  mechanical  support  to  the  windings  radiaUv 
and  ensiTing  thorough  oil  circulation. 


I'Ki.  111.  2.«I0U.K.V.  \.  SlNdl.K- 
ril  \SK,  (HI.  ■  IM.UKKHRII,  WaTKH- 
<o  ll.RD    XKANMroKMKK      KKAIlV     Kent 

KiTTiNii  Watkk  Cool. mil  Coils  .\m> 

AlnlNTINO    IN  T.*NK.     TllllKB  ThaNS- 
I'ollMKII.MyoK.MIMlIi.OINI.K.V.A.dnill   r 


l'"in.  l7.--l.r).'i<l.K.v.  \.  TiiKKK- T.I    Si\-rH\M. 
Oil.  I.MUKII.><KI>,      .SkI.Ki'OiH.KI)       'rilANSKollMlvll. 

tl.tlOd  voi.Ts,  no  fvri.Es.  (  Uxt<>mnl  View  Hhow- 
mg  Trifiircating  Hnx  fur  High-tonKioii  Ingoing 
CbI.I,..) 


Kill.  18.— IKK). K.V.A.  TiinKK'rti.is|C.  On,- 
i.MMi:usEn.  SicLr- i-ooLK  >  Transfohmkii. 
20.»»IK)   iMin  440    voLTs*.,  40  cvfLiw,   S0'„ 

(■(iNTlNl'or.'i  OVKRIXIAtl. 


I'lie  iiiiigiK-tii'  I'inuitH  o(  thi'iie  tnui-<f'irm(>r»  iiiv  suppliiMJ  cither 
with  butt,  or  iiitiTJeavi-d  joinlN.  Tin'  iiiti'rlraveil  fiiriii  hiiM  the  iu\- 
vuiitiige  of  K  lower  iniii  I  imh  and  slightly  iiinn«u.«<>«l  cHicjcnc'v.  .Mho 
a  NliiirliT  tiiiik  run  be  ciiiploycil  iiiul  \--~i  oil  in  n'i|uin'd.  the  price  of 

the  roiiipli'ti'  tninHroniii-r  bring  in  i -.ci(uencp  Hlighlly  lower.     The 

liiiiiiiiiitioii-i  iin'  m-eiin-ly  ilntiiped  l>i'twi'<<n  ntcpl  plntt'H  or  j'hniuielH 
and  till'  weight  of  the  coinpleti'  cov  unci  windingM  \h  I'arrietl  by 
chiiirM  or  riMiiiii-lH  «hiih  piiM-.  iindi-r  tin'  botloiii  yoke. 

'I'hi'  liiiili  ti-iiHioii  mid  low  ti'iiHioii  \\  iiidiiigit  nr<'  iiMiially  iirriiiiK<'<l 
•'•mrriitnriilly.  Tlir  \tindllig  on  r/n  li  lonli  eoni<i»t<i  of  a  rylilidriiiil 
coil,  uxiiidly  of  It  a|iigl)<  layer.  It  i'M.imK  prnrlirally  the  Irnulh  of 
Ihiimrf.  from  which  it  in  >H<piirati'i|  h\  i  nihartii  ryliiuler  niul  tn'iiteil 
hnrdwooil  packing  Mtripn.  'I'Ih'im'  iilii|r.  {'loviile  eflli'ieiit  ineiliiiiiiriil 
«up|Hirl  for  till'  wiiiiliiig  mill  iilliiw  of  i  i-ii|iinuil  How  of  oil  In-  wih'ii 
con'  mill  roil.  Till'  wiiiililig  In  wpmiii'd  from  tlio  lop  ninl  lioltoni 
V'>k<i  In  Ml  iiliitiiig  wii'lii-11  mid  lilork  Micnrtii  in  liiulriH  ivti'ii'lillg 

llir  »l„,l,    1,'Mutli  .«f  till'  liiiib  'M'imirit'    <!,.'  low  ti-iixloii  .oils  li,,Mi  tin- 

higtii.MM.iM    wiiii|iiig».       Tlii-iM.    lylinl iniliiiii'    IiikIi    ill  iIi.  trie 

linijHTtii'ii  with  I  mil  iniM'liniiii'al  •tmivilh 

I  hnw'  pritiri|in|ly|N-nnf  coiUnnMiui-u'  (..r  lh(<lil|tli'lrii»ioii  uiiiilmg 


.Ml  high-tension  coil.n  an  scpiinih-d  from  IIip  voktvt  l>y  inMilntiiiK 
r  ng.s  or  Wnnlier«  of  ample  thi.knewi  and  mcrhnnioal  Himtgtii. 
Harriers  of  insiiliiliiig  malcrinl  ..K'pariil<>  the  wimlingH  of  ndjaiT'iil 
limbs.  Till'  end  tiinw  an'  hcnvily  rpjufonx'tl  to  witlmland  fulllin.' 
voltage  Ix'lwivn  turns. 

When-  the  high  <<-iii<ii<ii  .iirniit  in  nol  too  iin.ill  I|m>  higt  ' 
winding!)  iin'  of  the  Kingle  biyrt  H|ijriil  ly|K<.     S<»nn'  of  Ihr  n.h 
of  thin  tyiH'  of  winilint'  mi'  : 


(11)  The  .oil".  1x1 
mm  haniriilU  Htnim,'. 

(/i)  I'riii'tii'iil  all.".  • 
bplwti'ii  ailjiKH'iil  .   • 

K)  I'hi'  liirnH  Iniii; 
iH'twii'ii  tiinis  i»  ii  111 
of  I|m<  Irmnfoniur 

(rf)   The  ilIM). 
with  rviTV  tui 
III  lh«  oil  m  II 
then'fon<.  tiiitloini  :  I 
liirni  hrittitig  Ihuii    >i 


:■-■  I    .111   ili'.iilntmg   eylindcrK,   nn- 
..I  --I  xii|i|>orl<Hl. 
the  winding,  llK<Monl>'  n.-iiirriii.' 


"hull  1»  lUoiT  five  (nun 
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(e)  This  efficient  cooling  permits  of  very  great  overload  capacity. 

( / )  The  winding  is  such  that  no  appitciable  shrinkage  of  msulation 
between  turns  takes  place  under  working  conditions  giving  practi- 
cally a  non-shrinkable  winding. 

Some  idea  of  the  soimd  design  and  construction  shown  in  these 
transformers  will  be  obtained  from  Fig.  18,  which  is  referred  ;o  in 
greater  detail  below.  lu  all  other  respects  the  details  already  given 
above  in  connection  with  the  tappings  and  terminals,  the  tanks  and 
other  cooling  arrangements,  for  shell  type  transformers  apphes  to 
the  core  type. 

In  the  case  of  transformers  for  operation  in  conjimction  with 
rotarv  converters,  magnetic  shunts  are  usually  placed  between  the 
high-tension  and  lew-tension  windings  and  are  arranged  on  an 
improved  plan  recently  patented. 

■  Fig.  I"  shows  an  external  view  of  a  large  self- cooled  oil-immersed 
transformer  with  high  tension  trifurcating  box  attached.  The 
corrugated  body  of  the  tank  is  braced  with  strap  irons  arranged 
diagonally  on  each  face,  to  prevent  any  liability  to  bulge  by  reason 
of  the  pressure  of  the  oil  in  the  tank. 

Fig.  18  shows  a  core  tvpe  transformer  removed  from  tank  showing 
the  low-tension  leads  and  special  bracing  and  cleating  arrangements 
for  the  leads.  The  high  tension  leads  and  multiple  terminals  are 
also  seen  at  the  back. 

Fig.  19  shows  a  20,000volt  core  type  transformer  viewed  from 
the  high  tension  terminal  side.  The  high  tension  windings  are 
connected  in  delta  with  five  regulating  tappings  on  each  phase. 
Attention  may  be  drawn  to  the  bracing  and  cleating  of  the 
high-tension  leads  for  the  delta  connection  and  to  the  multiple 
terminals. 

The  standard  core  tj-pe  frames  of  the  British  Westinghouse  Co.  are 
capable  of  outputs  up  to_4,000  k.v  a.   as  self-cooled  three-phase 


when  the  transformer  is  built  and  finished  in  the  factory.  As  the 
coils  and  Ltuulation  settle  down  in  the  hot  oil  they  may  shrink,  and 
in  time  may  be  no  longer  rigidly  supported  as  when  first  assembled. 


Fa:.  20.— Dktails  of  Shell  Type  Con.  Scppokts. 


I'm     Hi.      l.fMMi.K  v.\.  Til.  , 

m.-umenHrK.     Sw.r '-ooi.r.i-       Xii.v.n.i- 

.KS«»H.        20,(KK»,^.V)  VOI.TH.   4(t,   (VCI-IW. 


Fifi.  21.  — 3-I'iiASK  CiiiiK  Tvi'K  TiiA.NHKKUMKii.  .SHOWING  ])i;r.\n,s  or  Cnnu  Tvi'K  (ion.  SurroBTsJ 


Am  lliiH  HluiiikHKf  JH  very  griiduiil  and  nmy  go  on  for  some  time,  it 
iH  di'xiniblr  in  ordci-  (o  maiiitiiiii  I  lie  original  bntcing  to  provide 
ini'iiiiH  for  C0Mi|uMiHiiliiig  it.  'J'lif  llriliKh  Westinghouse  Co.'s  aim, 
iiM  far  »H  poMHililc,  iH  w  t«  coUHlruil  and  dispoHO  the  windings  and 
,  „„  Hiioi.   .1......  -      iiiHulation  that  \\w  liability  to  HhrinUngc  iH  rcchicrd  U>  ii  miiiiiuum. 

1...      Ill  rrrtiiiii  llvpi'M  nf  winding  mid  inKulalion  it  in  not      In  Uic  ninKlc  layer  »|iiriil  type  of  winding,  lulopted  wliire  poHsilile. 

nifiint    llmt    tliif  wiii.lingH  hIiouM    be   rigidly  Hiijijiortod      all  «hrinkiigc  in  pracliiiilly  oliminntcMl. 


Al.ll  hTK,„  J.    (•,„,,   .S(  ITOIITS. 

iiii.  ..!  llif  oulxlandingr  f,^aiirrM  of  ttw  MritiMli  \Vi'BliiiKhoii«e 
tnxnuJnrrniTB  i*  th«  exenplioLjiHy  nlronK  in.M  hiinieal  «up|K)rt  provided 
for  tlir  windinRK.  which  til' y,^  ,(„,  „,j,ijj,.„„.i,U  of  the  Luge  |Miwer 
Hiii.|.ly  "VHtMnB  whero  tti"f  dioiUn  on  nliorl  <  ircuil  "ii  Iho  line  nic 
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The  adjustable  method  adoj)ted  for  supporting  the  coils  of  shell 
type  transformers  has  already  been  shown  in  the  foregoing  descrip- 
tion, but  is  illustrated  in  detail  in  Fig.  20.  These  supports  consist 
of  two  sets.  The  first  compre.ss  the  coil  heads  (or  parts  of  the 
coil  projecting  beyond  the  core)  ;  the  second  brace  the  coil  verti- 
cally, being  ajjplied  to  the  inner  periphery  at  the  top  and  bottom. 
The  coil  head  supports  press  on  the  vertical  surfaces  A,  and  consist 
c--ientially  of  treated  hard  wood  packinL'  blocks  B.  backed  by  a  steel 
plate  <',  pressure  bein«  e.xerted  by  set  screws  />,  which  are  tapped 
into  the  top  frame  of  the  transformer  and  held  by  lock  nuts.  There 
is  a  similar  arrangement  for  the  bottom  frame. 

The.veitical  coil  supports  are  applied  at  the  surfaces  marked  E  E'. 
They  consist  of  hard  .vocd  packing  blocks  F.  (!,  covering  the  inner 
periphery  of  the  coil  at  the  top  and  bottom  respectively.  Pressure 
is  exerted  on  these  packing  blocks  by  means  of  angle  irons,  H.  backed 
by  a  pair  of  castings  .1,  and  these  arc  spanned  by  an  adjustable 
bolt   k.  with   adjustin<i   nut   L  and    In:  k   luit    M.     This   adjustinj: 


nut  is  tightened  up  so  that  the  coil  supports  are  sjianned  rigidly 
between  the  top  and  bottom  in  the  surfaces  of  the  coil.  The  bottom 
wood  packing  block  G  extend-  beyond  the  width  of  the  coil  and  rests 
on  the  bottom  frame  of  the  transformer  at  the  surface  uiarked  .V, 
This  ensures  that  the  whole  of  the  weight  of  the  coU  is  sup- 
ported directly  on  the  bottom  frame  and  not  on  the  laminated 
core,  the  support  being  transmitted  through  the  device  described 
above. 

For  core  type  transformers  the  most  efficient  means  for  the 
adjustable  bracine  of  the  windings  is  employed.  Briefly,  the 
arrangement  consists  in  surmounting  the  coils  of  each  limb  with  a 
massive  steel  ring  which  Ls  ti.xcd  axially  by  adjustable  stud  bolts 
supported  in  a  strong  framework  attached  to  the  top  yoke.  The 
adjustable  stu<l  bolts  are  screwed  down  on  to  the  rings  thereby 
compressing  the  coils,  and  thus  obviating  any  {wssible  movement  of 
the  windings  in  ser\-ice  or  on  short  circuit.  Reference  to  Fig.  21 
will  make  this  .i rrangement  plain. 


THE  PRESSURE  REGULATION  OF  ROTARY  CONVERTERS. 

BV  R.  G.  J.\KE.M.\X,  B.^f. 
Summary. — Two  methods   of   pressure  regulation  are  discussed,   (1)  by  means  of  reactance  and  (2)  by  means  of  a  sjiichronous 
booster.     (l)Thc  principle  of  this  method  is  explained  shortly  and  several  curves  «ire  given,  showing  values  of  power-factor  and  reactance 
under  varying  conditions.     (2)  The  principle  of  the  synchronous  booster  is  discussed  at  length,  and  vector  diagrams  arc  iriven  showine 
its  action  under  different  conditions! 


One  of  the  chief  disadvantages  of  the  use  of  rotary  con- 
verters is  the  difficulty  of  altering  the  voltage  on  one  side 
independently  of  that  on  tlie  other.  Several  devices  have  been 
brouf^ht  forward  to  obviate  this  difTi<iilty,  and  the  two  which 
are  mo.st  •;enerally  used  are  (1)  a  large  reactance  inserted  in  the 
alternating-current  circuit  and  (2)  the  alternating-current 
boosti^r.  The  latter  can  be  used  for  a  fairly  wide  range  of 
voltage  variation,  and  the  power-factor  can  be  adjusted  to  any 
desired  figure  at  any  voltage  within  tin-  range,  while  the  former 
can  only  be  used  for  comparatively  small  voltage  variations,  and 
till-  power  fill-tor  is  lixi-il  at  smiii-  (leliiiite  value  for  each  value 
nf  the  voltage. 


-V         /     \ 


■.X 


J{' 


I   1(1.    I  A.  Fill.    IB. 

KXI'I,.\NATllllV  1)1  MlllAM. 

We  will  lir.Ht  of  all  consider  the  aiiioii  of  u  ooiiBtant  voltage 
roiiverter  v<Ty  brielly  by  nieanH  of  vector  diagrams,  and  in 
iinli-r  to  make  the.se  diagrams  cb-ar  i;  will,  perhaps,  be  advis- 
able to  ili.Mi-iiMs  shnrtly  the  prinriplis  mi  which  thej-  are  l>a,seil. 
Ill  the  tirst,  jilace  all  the  diagrams  upply  to  only  one  pha.se  nf 
the  syiUeni,  since  all  the  phases  ar<-  -iinilitr.  A  si-X-pha-nu  (-on- 
verter  Ih  considered  as  being  muije  up  of  three  single-phase 
.systems,  un  asstimptinti  whirli  is  >-\  uli-ntly  pernii.Hsible,  sinic- 
iisnally  till-  .Mci-oiiiliiry  nf  the  triin  l-itiner  mnsi.sts  nf  thri-i- 
entirely  separate  phases.  Tliedin-rli"iinl  rotutinn  nf  all  diagrams 
will  be  taken  as  coiinter-clnekwi.se  ,iiid  indicated  byan  arrow. 
The  main  principle  iinderix  inij  all  these  diagrams, 
which  may  lie  taken  as  an  axiom,  i^  that  the  vectorial  sum  nf 
all  the  imliirrii  K.M.K.s  in  a  cininl  cijuaIh  r.ero.  If,  for  ex- 
iimple  a  rhnkiiig  roil  having  im  re  i,tiiiiep  be  rnnneiled  acniHS 
nil  alterniitiiig  pressing,  u  riirri'ii:  uill  llnw  lagging  '.HI  ilcg. 
ImIhiuI  the  applied  pn-ssure  and  a  b.i'  k  IvM.I'".  will  be  inilureil 
ill  the  chnkilig'Cnil,  wllirll  Will  exai  tl;  nppiute  the  applied  pre: 
lire.  I  f,  again,  n  pure  resisiunee  li> 
nating  pn-Msiire.  this  a|iplied  pie 
reniNtHiice  in  nnler  that  a  riirrent  n 
III  phase  with  the  applied  presMUi- 
.siilered  that  the  resiNtanci<   exi 


niM'cted  aerniis  the'ulter- 

lie    nillKt    nverciiine    the 

■  lloW,  the  eiirn-nl  being 

It    niav.   therefore,   be 

I   bark    K.M.K     tn  nppnse 


'  lie  applii-d  preMniire.  or  llmt  an  K  M  I'"  is  induced  in  ih 
mee.  which  i.si-i|iial  hiiiI  nppiMiie  i.,  :lie  applitii  presAiii 

•  \jk  Cour,  ••  KlvmrnU  nt  Klixlnc »l  Iji  :mis>rinjt."  Vol,  I.,  p. 


resist 


Xow  let  us  consider  a  circuit  containing  reactance  and  resis- 
tance as  shown  in  Fig.  1a.  The  vector  diagram  is  shown  in 
Fig.  1b.  OV  represents  the  applied  pressure  V  and  01  the 
current  /  in  a  position  which  can  be  determinwl  when  the 
values  of  tlie  resistance  R  and  the  reactance  .Y  are  known. 
The  pait  of  the  applied  pressure  consumed  by  the  resistance  is 
OR,  in  phase  with  the  current,  and  the  induced  or  back  E.M.F. 
in  the  resistance  must  be  OR' ,  equal  and  opposite  to  OR. 
Similarly.  OX  is  the  part  of  the  a]>plied  pressure  consumed  by 
the  reactance  and  leads  the  current  by  tXI  deg.,  whilst  OX'  is 
the  induced  E.M.F.  in  the  reaitance  equal  and  oppnsite  to 
OX.  .Now,  as  .stated  above,  the  vectorial  sum  of  OV .  OR'  and 
OX'  must  be  zero.  Therefore,  OV,  the  vectorial  sinn  of 
OR'  and  OX'  must  be  ecpial  aiul  opposite  to  the  ap]>lied  jn-cs- 
sure  OV.  Similarly,  the  vectorial  sum  of  01'  and  <tl\'  balance.^ 
OX',  and  the  \ectorial  sum  of  ()V  and  OX'  balances  OR'.  In* 
fact,  thc^se  vectors  may  be  treited  in  exactly  the-  same  way  as 
the  vectors  of  forces  commonly  u.sed  in. statics. 

For  the  sake  of  simplicity  nnly  tho  hidnceil  resistance  and 
ii-actance  E.M.F.s  are  shown  in  tho  diagrams.  It  must, 
therefore,  be  carefully  borne  in  mind  that  the  induonl  nfsis- 
tance  E.M.F.  is  at  l^ddeg.  to  the  current,  and  the  induce«l 
reactance  E.M.F.  lags  '.Ml  deg.  behind  tli-     ■:■■■-  •    "  '  ■ 

seen  at  once  from  Fig.  In, 


'.t- 


Fit.   .'     (.'oinrrAXT-vuLtAOBUoitviR-rK*. 


In  a  eonstunl-\nlt.ik:v'  '<'i 
the  leakage  reiict.-iii- ■>  ••'  »'>■ 
nf  tho  all- 
si(|i<red  I.. 

•  lUjr.    ■•    \|i.i.,.-i-..:    < 

iMiiiitf  Ciinvnl'  M«l   \lt<<nt»liiv 
irurk*. 
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In  Fig.  2,  07  represents  the  voltage  impressed  on  tte  slip- 
rings,  OA  the  resultant  M.M.F.  (and  flux)  and  OE  the  hack 
E.M.F.  of  the  converter,  which  is  equal  and  opposite  to  OV, 
since  we  are  neglecting  losses,  &c.  Since  the  voltage  is  con- 
stant in  this  particular  case,  and  the  speed  is  constant  depend- 
ing on  the  frequency,  it  follows  that  the  flux  in  the  machine 
must  also  he  constant.  Hence,  the  efl'ective  M.M.F.  which 
produces  this  flux  must  he  constant.  At  unity  power  factor 
there  is  no  armature  reaction,  since  the  efiect  of  the  alternatmg 
current  is  neutraUsed  hr  that  of  the  direct  current,  and  the 
resultant  M.M.F.  represented  by  OA  in  Fig.  2  is  provided 
solely  hy  the  direct  current  excitation.  If,  however,  the 
current  0/  lags  hehmd  the  impressed  voltage  OV  by  an  angle 
o.  then  of  the  armature  M.M.F.  OB  produced  by  this  current. 
only  the  part  CB.  corresponding  to  the  power  component,  is 
neutraUsed  by  the  direct  current,  but  the  M.M.F.  OC,  produced 
bv  the  reactive  component,  is  not  neutralised,  and  has  a  direct 
niagnetising  effect  on  the  poles.  OC  acts  in  the  same  direction 
as  the  required  resultant  M.M.F.  OA.  but  since  the  latter  must 
remain  constant  for  a  constant  applied  pressure,  as  shown 
above,  it  follows  that  the  direct-current  excitation  must  be 
reduced  to  OG,  such  that  OG+OC=OA. 

Taking  next  the  case  when  the  current  07'  leads  the  impressed 
voltage  by  an  angle  9,  we  see  that  the  unneutralised  armature 
M.M.F.  OC"  is  now  in  the  opposite  direction,  and  opposes  the 
required  M.M.F.  Hence  the  direct-current  excitation  must  be 
increased  to  OG',  where  OG'—OC'=OA. 


pressure  OV,  the  E.M.F.  induced  in  the  reactance  OX,  and  the 
back  E.M.F.  of  the  converter  OE  must  equal  zero,  and  there- 
fore the  pressure  applied  to  the  slip-rings,  which  is  equal  and 
opposite  to  the  back  E.M.F.  of  the  converter  0£,  must  be  the 
vectorial  siun  of  the  secondary  pressure  OV,  and  the  induced 
E.M.F.  OX.  Completing  the  triangle  this  sum  is  clearly  OB, 
when  VB=OX.  In  this  case  the  pressure  has  only  been 
chanced  from  OV  to  OB,  but  it  will  be  noticed  that  the  power 
'factor  in  the  converter  itself  has  now  become  cos  y  leading. 

If  the  current  01'  lags  behind  the  secondary  pressure  OV  by 
an  angle  9'  {see  Fig.  3b)*  the  E.M.F.  induced  in  the  reactance' 
becouies  OA".  90  deg.  behind  01'.  The  vectorial  sum  of  01' 
and  OA"  is  now  OB',  when  VB'=OX'.     We  see  now  that  OB' 


Vv..  3ii  i''i'i-  •*( 

COSVEBTKIl  WITH    REACTANXE  CoNTBOL. 

(A)  I'ower-fattor  unity  ;  (B)  ourrent  lagging  : 
(C-)  current  leading. 


E' 

'E 
"E" 

I'M.    4. 
CONVEBTEK  WrTH  RE- 
ACTANCE Control  at 
No  Load. 


In  other  words,  in  order  to  keep  the  resultant  M..M.F.  (and 
ilux)  urichungrd,  with  a  constant  pres-sure  applied  to  tlie  slip- 
riiigH,  if  the  dircct-cuircnt  excitation  is  decreased  the  current 
miiMt  have  a  r.a.  tiv  component  lagging  I.ehind  the  ai)plicd 
pri-.s.sure  ;  whilst  if  th.'  direct-current  excitation  is  incivased, 
the  curriMit  niUBt  have  a  lending  component. 
1.  Reactance  CoNTiiOL.* 

The  method  of  uning  these  wattlcHS  currents  to  vary 
the  voltage  by  means  of  reactances  in  the  alternating- 
current  circuit,  can '  best  be  seen  with  the  aid  of 
vector  di.igianiM.  The  rewctancc  may  either  be  provided  by 
in.-a.iB  .if  .^,•parat.■  .hoking  coIIh.  or  .'Is.-,  as  is  more.  u.Miial,  l)y 

.irHignin-  th.-  transloi r»  Hiippiyin;;  th.'  convert.-r  wit  1  exces- 

Niv.-  I.'akage.  The  uigum.'nt  can  b.'  foHoWcl  rn..re  easily  if  the 
ifacunce  ih  .-oriHi.l.M-d  t..  be  pr..vi.l.-.l  by  ineuns  of  Hi'[mrale 
ch.iking-coil«,  the  transf..mier  its.'lf  having  no  huikagf.  I  he 
r.-ai-tance  'w  a-sHum.-.l  throughout  t..  liuv.-  a  Htruiglit-line  sh.nt- 
circuit  churiMrt.eriHtic. 

In  Fig.  .'U,  or  ropK-wntH  the  secondary  pri-sHure  <il  the 
tianHforim-r.  If  the  pow.r  fiictor  on  tlic  Hecouiiary  si.le  ih 
iinii.v  the  current  O/  will  1..^  in  pha.se  with  OV .  and  the  K.M.F. 
indii.ed  in  the  reactance  OA'  willla..;  9(1  deg.  behind  the  cur- 
rent, a«  f\pluin<-d  above.  Tiie  vci  tijrmi  H\\m»\  the  secondary 
•  ^      "f  ..  (1.  A.  Julilln.  "  JoWTiftl  "  1.1:,  K..  V..I.  I.\'..  |..  IMI. 


Per  Csnt.Reactance  Drop. 
Fig.  .-,a. Reactance  kequired    for  Shunt  Convekter  with  Full- 
load  Power-factor-')  equal  at  Maximum  and  Minlmum  Pressures. 

the  pressure  applied  to  the  conveiter  is  considerably  less  than 
the  secondary  pressure  OV .  It  will  also  be  noticed  that  the 
power  factorin  the  converter,  cos  1//  is  lagging,  and  is  higher 
than  the  power  factor  on  the  secondary  side,  cos  9'.  In  the 
same  way,  a  leading  current  (Fig.  3c)  will  catise  the  pressure  to 
be  increased  from  014  to  OB",  at  the  same  time  increasing  the 
angle  of  lead  from  9"  to  (//'. 

The  condition  for  no-load  (neglecting  losses)  is  illustrated  in 
Fig.  -4.  When  tliere  is  no  wattless  current,  the  total  current  is 
zero"  and  the  transformer  pressure  01'  is  not  afltected  by  the 
presence  of  t>he  reactance.  With  a  wattless  lagging  current 
OV,  the  E.M.F.  induced  in  the  reactance  is  OA",  and  the  pres- 
sure ajiplied  to  the  slip-rings  is  leduced  to  OC,  the  vectorial 
sum  of  01'  and  OA",  which  in  this  case  is  their  algebraic 
difference.  With  a  wattless  leading  current  01"  the  E.M.F. 
induced  in  the  reactance  is  OA",  and  the  slip-ring  pressure  is 
increased  to  OB",  vvliich  equals  algebraically  OF-fOA". 


10  15  20 

,  Cent.  (Reactance  Drop.  ^ 

Kid.   5u.     UiiAirAMi,    itKtjuiaKD     I'oii   Compound   Convuuthh  witii 

WaTILKJ^M  tlUllllKNTS   BqDAL  AT  NoLOAD  AND  KULL  l.iiAD. 

Now,  the  current  can  be  made  to  lag  or  lead  at  will  by  alter- 
ing the  (lireot-curreiit  excitation  on  tiie  lieid.as  was  shown  above. 
Hence,  by  varying  the  excitation,  control  is  obtained  over  the 

•  It  niiiHl  Ihi  cl.<Hrlv  undorgtonil  tlnvt  Hiowi  dingriims  nn-  drawn  on  tho 
aiuniuplion  llmt  tlir  nactniioo  Ih  iirovidod  by  iiu^anH  <if  s.-  larat"  choking 
cjilw  iiIhObU  hilwi'iMi  Mm'  tniil"fi'rni>'r  and  l.lic  Hlipriii«».  Owing  to  tho 
fai'l  that  aouallv  Hi''  ivuntanoo  \»  pnivi.l.'d  liy  tin'  li'akag.'  «f  t.lu'  l.nuiH- 
formiT  itwU.  till'  pow.'i' fartoriwrnm'  raiiiiol,  iir  im'iiHUr.'.l.  Tlio  power- 
faotor  at  llw  Hlipriii^s  Im  .;<h  <(/',  anil  on  Hi.'  liigli  tniHion  Hide  it  is  dilTiTonl. 
from  I'OH  r^'  owing  to  tlii'  magmiti«ing  inri'i'nl.  of  Mio  IraiiHfoniu'r-.  wlurh 
iiml,rHMii.  Iiiiili  trnsion  cnrivnt  lag  inoiv  t.liuii  tlic  low  h'lwioo  rmn'Mr. 
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pressure  applied  to  the  slip-rings  and  therefore  also  over  the 
pressure  at  the  commutator,  since  these  two  pressures  are 
connected  by'a  practicallr  constant  ratio. 

The  direct-current  e.xeitation  may  be  varied  either  by  shunt 
or  conipound  windings  on  the  field.  In  the  first  case,  any 
pressure  within  the  range  may  be  obtained  at  any  load,  and  in 
the  .second  the  pre.s,sure  varies  automatically  with  the  load,  so 
that  the  pressure  obtained  depends  on  the  load.  It  is  clear 
that  the  power  factor  depends  entirely  on  the  pressure,  and 
that  for  a  given  pressure  and  load,  only  one  definite  power 
factor  can  be  olttained. 

^  The  reactance  n('ces.sary  to  give  the  desired  voltage  regula- 
tion is  given  bv  the  curves  in  F'iirs.  .5a,  .5b  and  .5c,  which  are 
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Fio.    5r. — RKAfrTAScE     bkqcired     for   Compoind   Converter   with 
Unity  Power-factor  at  Tiibee-quarter  Load. 

obtained  by  means  of  the  diagrams  in  Fig.  3.  By  the  per- 
centage reactance-drop  is  meant  the  drop  in  the  reactance 
cau.sed  by  full-load  current  flowing,  expressed  as  a  percentage 
of  the  secondary  pres-surc  of  the  transformer.  The  voltage 
variation  is  e.xpressed  as  a  percentage  of  the  lower  direct- 
current  voltage.  Thus,  a  variation  from  ."JOO  to  .5.50  volts 
Would  be  called  a  1(1  per  cent,  variation.  In  working  out  these 
cur\-es  u  drop  of  1  per  cent,  has  been  alh.wed  for  the  resi.stance 
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Fig.  5b  shows  cun-es  for  a  compound-wound  converter, 
when  the  wattless  current  at  full-load  equals  that  at  no-load. 
The  voltage  variation  in  this  case  is  from  no-load  to  full-load. 
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I'll;.  7. — Powek-factor  of  Shcnt  Converter  at  Any  Load. 

Fig.  5c-  shows  similar  curves  for  a  comiiound-wcumd  con- 
veVter,  but  in  this  case  it  is  specified  that  the  power  factor  must 
be  unity  at  three-quartei-s  load. 

The  ujiper  curves  are  inserted  for  the  sake  of  illustration, 
but  a  full-load  power  factor  of  0-85  is  very  seldom  met  with  in 
jiractice.  A  voltage  variation  of  more  than  15  per  cent,  is 
seldom  required,  and  it  is  not  usual  to  have  a  reactjince  of 
more  than  20  per  cent. 

Fig.  6  shows  the  full-load  power  factor  of  a  shunt  machine  at 
any  point  within  the  range,  wiien  the  power  fa''tor  at  either  end 
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20  per  cent,  and  the  power  factor  were  0-9  at  both  ends  of  the 
range.  We  can  therefore  read  ofi  the  reactance  from  Fig.  5a 
for  a  20  per  cent,  variation  on  the  curve  for  0-9  power  factor — 
i.e.,  20-5  per  cent. 

Fig.  7  is  also  for  a  shunt-wound  machine,  and  shows  the 
power  factor  for  any  load  at  constant  voltage ;  that  is  to  say, 
suppose  the  voltage  variation  is  400  to  4-10  volts  with  a  power 
factor  of  0-9  at  both  ends  of  the  range,  the  full-load  power 
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power  factors  on  the  high-tension  and  low-tension  sides  of  the 
transformer  at  different  loads,  assuming  that  the  magnetising 
current  of  the  transformer  is  10  per  cent,  of  the  full-load 
current.  (The  assumption  is  still  maintained  that  the  reac- 
tance is  provided  by  means  of  separate  choking  coils.)  The 
cuives  in  Fig.  9b  compare  the  power  factor  at  the  converter 
(cos  -if  in  Fig.  3)  with  the  power  factor  on  the  low-tension  side 
(cos  o  in  Fig.  3)  for  different  values  of  the  reactance  drop. 
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factor  at  any  other  pres.sure  can  be  found  from  Fig.  6.  Taking, 
for  example,  430  volts,  which  is  three-quarters  of  the  way  up 
the  range,  we  find  the  full-load  power  factor  is  0-98  leading. 
Turning  then  to  Fig.  7.  we  find  a  cuitc  p-issing  through  0-98 
leading  at  full-load  (inter])ohting,  if  neccssaiy),  and  this  curve 
gives  the  power  factor  at  any  other  load  at  430  volts. 

Figs.  8a  and  Sb  give  the  power  factor  at  any  load  for  a  com- 
pound machine.    Fig.  8a  is  "for  the  case  when  the  wattless 
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'I'liil  ut  fiill-idud  anil  no-loud,  and  Fig.  Mii  when 

\*  unity  i»t  thrfU'-()iiiirtiT  luiirl. 
.\  <■•*  ciiii  bi-  UMfd  for  i-i(liiT  till'  power  futMor  on 

the  hi^ii-irii.--i<>ii  aide  of  the  trariHfornier  or  that  on  (he  low- 
I'-iiiion  •<idi'.  It  in,  of  I'oiirHe,  only  tin-  imwor  fucior  on  l.lir 
'''I''   '  !'■  wliii'h  interi'Hifi  the  Ntiitinii  eiujini'iT  ;    but 

''"  hI«i>  til  know  the  powiT  liictor  al   tlic  con- 

^''  ''•  '  'M'H  III  l'"ii/    '.lA  .mIiow  th"'  ti'hitioii  bi'lwi'cn  llie 


As  an  exaniple,  let  us  take  the  case  of  a  shunt-wound  con- 
vej-ter  with  a  15  per  cent,  pressure  variation  and  «  full-load 
power  factor  of  0-9  leading  on 'the  high-tension  side  at  the 
maximum  pressure.  T^'rcun  Fig.  5a  we  lind  that  We  require  a 
reactance  drop  of  15  per  cent.  From  Fig.  9a  we  then  find  that 
the  full-load  power  factor  on  the  low-tension  side  of  the  tran.s- 
fornu>j'  corresponding  to  0-9  leading  on  the  high-tension  side 
is  0-87  leading.  Then,  turning  to  Fig.  9b,  we  find  that  the 
full-load  power  factor  at  the  converter  corresponding  to  0-87 
leading  on  the  low-tension  side  is  0-8  leading  for  a  15  per  cent. 


ID  15  to 

Per  Cent.  Reactance  Drop 

Via.    10. — Uatio  of    Skcondars   Tkanmkoiimku  PuK^•^^^'Ul•:   id  Mwi. 

MI-.M  D.C.  rilUMsrilH  FOB  Four  or  .SIX-I'MASK  Conviohtkhs 

reiu'tiince  droji,  imd  this  last  jiower  factor  deli'iiiiiiics  tiu^ 
(•ii|i|)ei'  JoHMi'M  ill  I  111'  lonvertor.  l''or  the  minii'  pn'ssiiie  at  liiill- 
loiid  We  HIT  from  J''i;^.  7  the  pow<M'  factor  is  0'7(i  leading  on  the 
hinli-l'-nuiou  HJde,  and  tlierpfore,  from  Kig.  9a,  the  power  factor 
on  till'  ioW-ti'iiHion  HJde  ia  0'69  leading.  The  reactance  drop 
III  full  loud  in  fa  |iiT  cent.,  and  is,  therefore,  7-5  ]ii'r  cenl.  at 
liiill-loiiil,  HO  that  from  Fig.  9n  the  ixuvei  l;ul(irat  the  comvi'iIcI' 
JM  IMiti  leiiilin^. 
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The  method  of  finding  the  value  of  the  secondary  voltage 
of  the  converter  is  as  follows  : — 

From  Fig.  .3c  we  have 

OB''-=OV^+  VB''--2  .  OV  .  VB' .  cos  OVB". 

Now,  OB"  is  the  alternating  E.M.F.  of  the  converter  at  full 
load,  and  equals  1-04  xO-71  x  Fi  =0-735  P'j,  where  Fj  is  the 
maximum  direct-current  pressure  required,  0-71  is  the  voftago 
ratio  of  the  converter  for  four  or  six  phase,  and  l-Oi  allows  for 
the  resistance  drop,  as  mentioned  above. 

Ol'  =  Fj=the  secondary  pressure  of  the  transformer  on  no 
load.  ■' 

FB''=OX*=reactance  drop,  and  may  be  represented  by 
TjFq.  where  100  p  is  the  percentage  the  reactance  drop  bears 
to  Fo- 

OFB'=90'+9",  and  therefore  cos  OI'fi"=— sin  9",  where 
cos  (J)"  is  the  power  factor  on  the  low-tension  side  of  the  con- 
verter.    Hence  we  have 

(0-735 F,)'-=Fo«  +(/'F„)-  -2pl\^  sin  9, 

and  this  resolves  into 

Fq^  0-735 

For  the  .sake  of  convenience,  this  equation  has  been  drawn 
in  the  form  of  curv-es  in  Fig.  10  for  different  values  of  cos  9. 

Example. — -Let  us  take  the  same  figures  as  before — that  is. 
a  shunt-'ivound  converter  with  a  15  jier  cent,  pressure  variation, 
a  full-load  pcjwer  factor  of  0-9  leading  on  the  high-tension  side 
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Via.   llu. 

COSVKIITKII     WITH      KK4lT\.NrK     (lllNTlliiL,     RuitMINU      ISVKKTKI). 
(\)  I'lirrrnl   Uutjiin;  :    (ii)  ihihit  fmlnr    unity;  (1)  iiirn-nl    liadiiiu. 

lit  th)'  niii.xiiMuni  prcHMUre,  luul  a  l.'i  pi-r  cent,  reucliinci' drop. 
Wi!  found  lliiit  tlio  fidl-loitd  pnwii   fintor  on  tin*  lowteni^ioM 

nido    i.s    (l-.'<7    ji-iiding,   mh   that,    finm  !•'!>;.  id  \m'   litid    111111" 

'  I 

I  ii-ilH  fill- II  !.*>  per  I'l-nl.  ri-iii'tiiiio' 'Imp.  That  i.s  to  .lay.  if  tlii< 
ixiniiini  (Jiri-ct-ciirri-Mt  pri'.H.Hiiii'  i-  ."iimi  vojl.s,  the  tranHfuinicr 
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the  vectorial  sum  of  OE  and  OX' .  and  this  balances  the  back 
E.M.F.  of  the  alternating  current  network  OV.  The  alter- 
natmg  pressure  has,  therefore,  been  reduced  from  OE  to  OB'. 
The  power-factor  of  the  load  supplied  is  cos  9'  on  the  low- 
tension  side,  where  9'  is  the  angle  between  01'  and  OB'. 

Simdarly  the  cases  for  power-factor  unitv  and  for  a  leading 
current  are  shown  in  Figs.  1  1b  and  lie.  When  the  current  leads 
the  pressure  is  increased  from  OE  to  OB". 

These  diagrams  only  apply  when  the  inverted  rotary-  is 
running  in  parallel  with  other  .<ynchronous  machiner\-. 

(To  he  concluded.) 


CONTACT-MAKING  VOLTMETERS. 

BY    .1.    C.    KrT:!ERKl>Rl>. 

t-  Since  .lutomatic  control  of  voltatie  of  dUtributiuj;  eiK-uits  hiiA 
taken  the  place  of  the  old-time  hand  contrcl  the  contact  makii\g 
voltmeter  has  become  one  of  the  most  important  instruments  in  use. 
and  may  be  used  in  numerous  interesting  and  often  ingenious  w»j-8 
for  voltage  regulation.  ]X)\ver-factor  eomi>en.<ation.  &c. 

Compensated  t>-j)e  oontaetmaking  voltmeters  are  correct  only 
for  unity  power  factor  or  any  one  definite  jjower  factor,  the  compen- 
sation varying  abnost  directly  as  the  power  factor,  being  a  nia.\imuin 
not  at  unity  jjower  factor,  but  at  a  power  factor  corresponding  to 
that  of  the  contact-maker  potential  eoil.  .Although  only  strictly 
accurate  for  compen.sating  for  line  drop  in  a  circuit  witlwut  induc- 
tance or  having  unity  power  factor,  the  compensated  type  of  contact 
maker  is  often  used  for  circuits  carrying  mL\e<l  loads  and  varying 
power  factors,  instead  of  the  contact  lu-iker  in  conjunction. «-ith  a 
line-drop  compens;itor.  This  is  done  because  of  the  saving  in  tirst 
cost  and  station  space. 

To  improve  the  voltage  regulation  made  possible  with  the  com- 
pensated tv-jje  of  contact  nuiker  on  low  power  factor  circuiUs  it  is  n 
common  custom  to  use  two  settings,  one  for  low  and  one  for  the 
higher  [Hiwer  factor  for  example,  duriug  the  ]io\\er  and  during  the 
hghting  load  periods  respectively.  This  pmetice  has  disadvantages. 
For  example,  if  the  operator  forgets  to  change  the  contact -milker 
setting  from  that  with  low  (Miwer  factor  to  th»it  corn-spondiiig  to  the 
higher  power  factor,  the  voltage  will  be  in  excess  of  the  correct 
amount  during  the  higher  |K)werfnctor  period  by  an  amount  approxi- 
mately equal  to  the  flitlercnce  of  the  n'spe<'tive  )H>wer  factors.  .\s 
the  load  with  the  higher  jiowcr  f.u-tor  is  u.su.dlv  .1  Ukihtint:  load,  lamp 
life  is  shortciie<l,  and  foiniilaints  art-  receiviil  of  lo«  voltage  when 
the  voltage  reverts  to  its  nnrmal  \  aliie,  it  being  found  that  the  public 
like  high  voltage,  caring  tittle  for  the  more  rapid  buroiitg  out  of  lh«ir 
lamps  so  long  as  they  are  able  to  obtain  frr<?  renewnta. 

There  is  another  rea.son  why  the  use  of  t  ..in- 

pensiiting  i-oil  for  the  two  cl^i.s.»c!<  of  load  \» 

iindcsiralile     namely,  that  the  continual  iiii>v  j«'ii- 

sator  arm  tcn<>s  to  loosi>ii  it.  When  Ioom-  the  .iiiii.-.  m.i_\  (.ill  In  iithrr 
than  the  dcsin-d  ci>tii|H-nsatiiig  |»imt(i,  niisiiig  the  voltagi-  at  the  load 
end  of  the  line.  .Vlsn.  if  the  coiitint  betwwii  aim  and  stud  i.«  not  of 
the  best,  lieatiiii:  oceum  and  n'.xi-tiince  w  iiitrotluii<<l.  Iln'rrby  eaiiiqilg 
an  error  in  tin-  Hiiiim-ter  in<b<"ii"'"  More  iinj>»rii«iii  •-•ill.  if  «n  «ix' 
occiirM  it  will  diiiii  I  ■  ".* 

of  the  ciirn-iit  li  n  '••! 

has  iniliciit<<<l  n  I  .  >  vv 

overloading  <<f  uiiil<  i^iouml  i.ih!iA. 

Still  iinotber  duiiifer  of  an  o|M-n  ■'  rouil  in  (ho  ctirrpnt  imnaformnr 


a  kIi.-' 

in  till-  -t  III.' 

trouble. 

Wt 

the 

ciat.l. 

niiiKi 


I..,, 


»hirli 

KM  K 
where  iwi 
•hoillil  \h- 


196 


THE  ELECTRICIAN. 


November  9.  1917. 


^be  Electrician. 

FRIDAY,  NOVEMBER  9th.  1917. 
Editorial  and  PuMishing  Oilices:  — 

8.     BOUVERIE     STREET,     LONDON,     E.C.  4. 

Tl!eph:>nt:  City  9853  (4  lines).  Teteirams:  "  Benbrolric  Fleet  London.' 


THE  USE  OF  LOW  GRADE  FUEL. 

In  these  days,  when  there  are  so  many  difficulties  in 
transport  and  requirements  to  be  met  by  colUeries,  power 
station  engineers  have  found  themselves  using  compara- 
tively low  giade  fuel,  not  as  a  matter  of  choice,  but  because 
there  \vas  no  alternative.  There  are  many  reasons,  how- 
ever, why  low  grade  fuel  should  be  used  for  power  purposes, 
provided  it  can  be  employed  with  reasonable  efficiency, 
regarded  both  technically  and  commercially.  I'nfortunately, 
the  use  of  such  fuel  involves  a  number  of  d  fficulties.  Owing 
to  the  higher  content  of  ash  m  inferior  qualities,  the  number 
of  heat  unifs  for  a  given  volume  of  coal  becomes  reduced, 
and  consequently,  from  this  point  of  view,  L£  the  output  of 
the  boilei-s  is  to  be  maintained  the  fuel  should  be  passed 
along  the  grate  more  rapidly.  On  the  other  hand,  if  the 
speed  at  which  the  fuel  passes  along  the  grate  is  much 
increased  the  combustion  is  likely  to  be  less  perfect.  Further, 
the  high  ash  contetit  causes  a  greater  tendency  to  clinker, 
and  a  corresponchng  loss  of  combustible.  The  only  reason 
why  the  a«h  usually  obtained  has  quite  a  considerable 
calorific  value  is  that  particles  of  combustible  matter 
become  surrounded  h)y  incombustible  material,  and  thus 
cannot  be  reached  by  the  air.  The  higher  the  ash  content 
the  more  this  effect  is  likely  to  take  place.  Further,  if  the 
coal  contains  much  sulphur  the  clinker  that  is  formed  is 
plastic,  and  may  be  very  troublesome. 

Leaving  these  difficulties  on  one  side,  there  is  the  general 
objection  that  it  the  cost  of  transport  is  anything  like  a 
controlling  factor  it  pays  better  to  use  a  good  coal  rather 
than  one  that  is  interior.  Further,  an  inferior  coal  means 
that  not  only  must  more  coal  be  handled,  but  also  more  ash, 
and  consequently  the  costs  are  increased  in  this  direction. 
Lastly  a  point  is  reached  at  which  the  mechanical  stoker  is 
not  able  to  obtain  the  full  rating  of  the  boilers,  and  therefore 
thcfiutput  of  steam  becomes  reduced,  which,  unfoituiiiitely, 
i.s  a  coiiiiiif)ii  ••.xperietice  at  the  present  day. 

On  tL<-  other  hand,  aiinouncement.j  are  madi'  from  time 
to  time  of  attf-nipts  tr)  utilise  low  grade  fuel  of  'one  kind  or 
another.  For  (ixampic,  at  the  station  of  the  ].,ehigh  Naviga- 
tion Klectric  Co.  refuse  coal  from  the  breakers  and  washerics 
is  being  used.  Specially  <lesigned  grates  and  furiuices  are 
eiii|)loyed  for  the  purjxme.  Owing  to  the  natural  sur- 
roundings of  the  power  house  it  is  possible  to  run  the 
colli  in  railway  tnuks  directly  on  to  the  toji  of  the  ])ower 
stiitiofi,  and  sitniiarly  to  remove  the  ashes  fr<un  a  lower 
level,  so  that  firdinary  coal  and  ash  handling  plant  is 
avoided.  Ifr-re  the  coal  is  of  fairlv  high  heiil  value  C.i.Odt* 
to  ll,<MK»  h.Th.U.),  but-  it  contains  a  large  pnipoition  of 
coal  iIiihI  . 

Another  cane  is  that  of  the  I'uget  Souiui  Traction,  Light  it 
Power  Co,  hi  this  neighbourhood  there  appeiirs  to  b<^  a 
large  (|iiantity  of  unmarketable  fim-  coal,  and  consequently 
means  have  been  adopted  by  which  it  can  be  used  in  the 
fonn  of  fine  dust.  This  dust  iB  blown  into  the  combustion 
chamber  of  the  boilers.  In  order  to  render  the  coal  suital)le 
for  the  purjiose  it  is  dried  aiul  finely  ground.  The  coal 
being  in  u  fine  state  of  subdivision,  the  loinbiistion  should 
be  very  complete,  ns  the  air  for  combiiHtioii  is  able  to  rea<  h 
eVery  pnrtii-le.  and  consequently  combustible  mntlei-  iinifinl 


very  well  remain  protected  by  incombustible  matter.  As 
will  be  seen  by  reference  to  another  column,  the  results  are 
said  to  be  satisfactory.  It  has  generally  been  feared  that 
the  deposition  of  slag  would  prove  an  objection,  and  there  is 
also  the  question  of  the  deposition  of  fine  ash.  If  the  coal  is 
finely  ground  it  is  obvious  that  a  certain  proportion  of 
incombustible  matter  in  a  fine  state  of  subdivision  must  pass 
into  the  flue  gasses.  and  in  all  probability  find  its  way  into 
the  atmosphere.  Such  dust  would  scarcely  be  hygienic,  if 
in  considerable  quantity. 

'In  this  country  most  of  the  coal  dust  and  tine  coal  is  \ised 
for  briquettiug,  and  therefore  i,s  not  wasted  to  any  con- 
sidferable  extent.  Possibly  the  grinding  of  low  grade  fuel 
may  be  one  method  of  preliminary  treatment  to  render  it 
suitable  for  power  purposes,  though  it  may  be''questioned 
whether  it  would  not  be  preferable,  if  possible,  to  adopt 
other  means,  such  as  washing  on  a  more  extensive  scale, 
in  order  to  eliminate  the  incombustible  matter  to  a  larger 
extent,  even  though  this  might  prove  somewhat  costly. .^^ 


REVIEW. 

Mechanical  Drafting.     By  C.  B.  Howe,  M.E.     (London  :   Chapman 
&  HaU.)     Pp.  X.  +  147.     7s.  6d.  net. 

This  volume  contains  about  150  pages  oE  matter  and  is 
illustrated  by  38  full  size  plates  (10  by  8  in.)  in  addition  to 
some  166  figures  amongst  the  text. 

A  study  of  the  book  justifies  the  words  in  the  preface,  which 
state  that  it  is  not  intended  to  be  a  manual  of  self-instruction 
but  rather  an  assistant  to  the  teacher.  Most  of  our  English 
manuals  of  instruction  in  machine  drawing  and  design  devote 
very  little  .sjiace  to  aiding  a  student  to  acquire  the  purely 
mechanical  j)art  of  draughtsmanship,  and  teachers  arc  left 
without  much  printed  aid  in  making  their  .students  realise 
that  the  engineering  profession  luxs  standanli.sed  conventional 
nietliods  of  exj)ression.  There  is  a  distinct  opening  for  a  small 
volume  on  mechanical  draughtsmanship,  leaving  the  subject 
of  machine  design  for  subsequent  treatment,  and  such  a 
volume  ought  to  be  such  that  it  could  be  said  to  be  written 
for  the  student  who  comes  fresh  from  a  secondary  school  to  a 
technical  drawing  class. 

Kor  such  a  book  the  volume  under  review  possesses  much 
to  reconunend  it.  Well  printed  on  good  paper,  with  the 
]>lates  lined  in  a  way  to  commend  itself  to  any  engineer's  drawing 
office,  it  j)ossesses  eight  out  of  ten  c.ha])ter.s  which  every  machine 
drawing  .student  ought  thoroughly  to  understand.  It  tlu>so 
eight  cluiplers  couhl  l)e  sei)arated  Iroin  the  remainder,  and 
liound  in  a  loose  cover,  the  book  Would  become  two-thirds 
of  its  present  .size,  and  could  be  marketed  at  half  the  price. 

The  text  is  set  out  in  ten  cliapteis,  wiiich  deal  respectively 
with  materials  and  instiunieiils,  Priiui]iles  of  l)rarting, 
(ieoiiicfiy  of  Drawing,  ])es(ii])tive-(!eonietiical  Drawing, 
Worlsiiig  Drawings.  .Maciiine  Drawing.  I'lan  Drawing,  I'lot 
iiiiii  Map  Drawing,  i'ietorial  Hepresentation  ami  Sketching, 
and  nine  Printing.  ,\n  adiiiiiahle  feature  is  that  each  i)ara- 
graph  is  nuinheied  so  tliat  reference  by  a  teacher  is  facilitated. 

('ha|)ter  VII.  on  I'lan  Drawing  is  suitable  only  for  fairly 
advanii'd  architectur.il  .students,  and  for  slicli  tiie  rest  of  the 
hook  Wiiiiid  have  no  appeal.  Cliapter  VIII.  <leiils  with  sur- 
veying and  the  ph)tting  of  tiu' resultsf^iven  in  a  Field  Hook.  In 
this  cliapter  illiislintions  of  a  1  lieoiioiilc  and  level  jire  given 
together  with  their  use;  this  is  rallicr  wasteful  in  a  hook  of 
this  kind,  as  it  i.s  nuirh  nuui'  I  lioron^'hly  done  in  manuals  ol 
siiiveyiiiK,  and  no  student  ri'iidini;  lliis  book  only  Would  he 
enabled  to  ^nisp  tJie  coriecl.  nielliods  of  rn'miiiu;  levels  cir 
making;  a  tiuveise. 

A|ianfroin  ('lia)>ter.s  VII. and  \'lll.  this  hook  will  he  I'.iund 
viuy  useful  by  t.ejieli(M'.s,  and  also  to  .students  who  wish  (n 
im|iiov<'  their  diaiigh1smanshi|)  hv  practiiM?  in  their  owp 
homes.  ■  \    .1.  .\l. 
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WATER-LEVEL   APPARATUS 

shows    in    your    office    or    engine    house    the 
water     level    in    distant     tanks    or    reservoir. 


It  consists    of    two    parts — the    Transmitting 
Apparatus    and    a    dial    Indicator,    or  Re- 
corder with  chart,  which  areconnected  to- 
gether electrically  by  a  single  wire. 
The  battery  power  required  by  the  In- 
struments is  very    small;    6  "Silvei 
town"   Leclanche  Cells  would  suf- 
fice to  work  an   Indicator  several 
miles  away. 

The  Transmitter  is  made  of  non- 
corrosive    metals,   and    solidly 
constructed.  The  Indicator  is 
provided    with    a    silvered 
dial    and    enclosed    in    a 
metal  case. 

Further  particulars  and 
prices  on  application. 


Indicator  No,  -4  953. 


The  India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  Ltd. 

(The  Silvertown  Company  . 

Head   Office:                                                                                                              '  Work.: 

106,   Cunnon   Street,    London,   F..C.  4.  Silvertown.   London,    L.  l'> 
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TELEPHONE    RECEIVERS 

FOR  ALL  PURPOSES  WHERE 
IMPROVED  ARTICULATION  AND  SENSITIVENESS  ARE  REQUIRED. 

THOUSANDS     IN     USE. 

These  Receivers  are  designed  on  an  entirely  new  principle  and  are 
fitted  with  a  simple  adjustmentto  enable  the  best  results  to  be  obtained 
under  all   conditions.     Wound  to    any   resistance  up   to  S.ooo  ohms. 


SOLE  MANUFACTURERS: 


S.  G.  BROWN,  LTD., 


Willesden  Lane, 
N.     ACTON, 
LONDON,    W. 


Telegraphic  Address:   "Reactance.  Vic,  London." 
Codes:  Western  Union  and  Private. 


Telephone:  Victoria  2538. 


BROWN,  BOVERI  &  CO.,  LIMITED, 

ENGINEERS. 

(Temporary)  Head  Office  for  the   United  Kingdom  and  the  Colonies: 

9.  OLD  OUEEN  STREET.  WESTMINSTER.  LONDON.  S.W.  L 


SIMPLEX 

Wires  and  Cables 


FOR  ELECTRIC  IJISTJtlBDTION  OF  ANY  SORT 


W\       RIIRHER.  I\APER  OR  CAMBRIC  INSULATION 


Sdlls/dclnry    srriirr    mid    iiiiici,    tldirciies 


JOI  DEVUNSIIIKr.  ST.    IJO.STON 
CHICAGO  KAN  rRANCtftCO 
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WILLIAM   DUDDELL. 


It  is  with  very  great  regret  that  we  record  the  death  of 
William  Duddell  at  the  early  age  of  45.  He  passed  away  last 
Sunda\ .  and  his  death  will  come  as  a  shock  to  those  who  have 
not  been  aivare  of  his  failing  health  during  the  past  year. 

Duddcll  was  born  in  London  in  1872,  and  after  education  at 
private  schools  and  at  the.  College  Stanislas,  Cannes,  he  ser\-ed 
his  apprenticeship  with  Messrs.  Davey,  Pa.vman  &  Co.,  of 
Colchester,  from  1890  to  1893.  He  then  went  to  the  City 
and  Guilds  Central  Technical  College  at  South  Kensington, 
where  he  studied  from  1893  to  1900  under  the  late  Prof. 
-Vyrton,  obtaining  a  Whitworth  Exhibition  in  1896  and  a 
Uhitworth  Scholarship  in  1897.  In  1913  the  Fellowship  of 
t  he  City  and  Guilds  of  London  Institute  was  conferred  upon 
him.  He  remained  at  the  College  considerably  longer  than 
u.suai.  engaged  in  original 
e.\periniental  work,  and 
it  sorin  became  apparent 
that  he  possessed  un- 
usual talent  as  an 
ixjteiimentalist.  It  so 
hapjjened  that  Prof.  Ayi- 
ton  and  his  staff  weir 
'■ngaged  rtn  the  delineation 
■  I  alternate-current  wave 
'■■rnis  during  Duddell's 
.stu<lentshij>,  and  Duddell 
became  intensely  interested 
in  the  subject ;  his  skill 
as  a  mechanic,  combined 
with  sound  theory,  were  (jf 
great  u.se  in  this  jiroblem, 
which  led  to  the  develop- 
ment of  Ills  oscillograph. 
Thus  he  turned  his  atti-n- 
tion  to  flectric'il  instiu 
nientM.  and  in  1898.  whrn 
Working  at  the  College,  hr 
read,  in  conjunction  with 
Mr.  (now  Prof.)  K.  W . 
Murchant.  a  Paper  ber(pii' 
the  liiHtitiilion  of  Klecln- 
cui  KngiiK'ers.  eiiticliil 
"  Experimrnts  on  .Vltei- 
nate-ciirrent  Arcs  by  Aiil 
of  Oscillographs."  It  wa- 
on  this  occasion  that  In' 
showi'il  til"'  oscillognipli 
wincli  lias  IxTomr  so 
nuirki'dly  id>-nliHi'd  with  • 
Ins  naiiK-.  i'.nd  which  hi' 
developed  into  oni"  of  till' 
most      useful     instruments 

for  Mivi'stigaling  trari.iii-nt  electrical  phenomena  that  lias 
been  placeil  in  the  hands  of  the  pliysiciNt  and  eiijfineer  for 
many  years.  It  i<«  not  (no  much  to  sjiy  that  our  knowledge 
of  till'  inner  Working  ol  altinnntots,  switchgear,  surges  in 
cnble.i  ikiiil  l<'le|ibonic  pheniinienu  is  mimtiy  due  to  the  use 
of  ihi'  oMi'iltograpli.  At  this  partii  iilm  meeting  it  was  nonie- 
tliini;  'if  11  ii-velation  t'l  .see  ihi'  \\,i\''  forms  of  alternating 
curri'iiN  ami  iiri'ssiiirii  delinrnted  .niioinalieally  on  the  .icreen, 
Knd  \,ii\ing  With  the  conditions  ni  ijn'  circuit.  Theii>  eann- 
a  n'alitv  iiiiu  the  theory  of  aliemiitiiig  ourrontM  which  iii\iil 

*h«»  toiii'  hail  not  I n  uppaieiit 

"  lars  lalei    Duddell   read  a   I' 

of    l''.li'clrical    Knginei'rx,    "i 

Tbiiiugh    the    llirrcl  ciito  II 

■    de«eribi'd  tlii'  liiUHinil  an  . 

"I    of     liigli'fre<|iii'n<  \'    ciiii.  II 

liiiiil.iiiii'iitnl  import^ine.e,  sliixviiii;  li' 

could    br    priHlllceil  ;     but    iIh   full    .., 

.li,i.i      iiTdgriiseil,  partly,   no  ilmil'i 


wii.i.iwi  ncKiii':!. 


of  these  waves  was  not  very  high.  It  remained  for  Poulsen 
to  shorten  the  wa\  e-length  sufficiently  for  telegraphic  purposes, 
and  this  he  did  by  introducing  an  atmosphere  of  hydrogen 
and  other  modifications. 

it  was  only  n-itural  that  his  connection  with  undamped 
oscillations  should  cause  Duddell  to  turn  his  att^?ntion  to 
wireless  telegraphy.  He  became  keenly  interested  in  this  new 
subject,  and  in  190-5  he  read  a  Paper  before  the  In>=titution  of 
Electrical  Engineers  with  Mr.  .J.  E.  Taylor  on  ■  Wireless 
Telegraphy  Measurements,"  in  which  numerous  measurements 
were  gi.en  of  the  current*  in  a  receiving  aerial  under  various 
conditions.  In  work  of  this  character  h[s  skill  in  devi.sina  and 
making  new  instruments  was  a  great  asset.  Two  instru- 
ments of  this  kind  were  described    by    Duddell   before  the 

Physical  St>ciety  in  19tt4. 
Both  were  desigm^  for 
mea.suriu'^  small  alterna- 
ting currents.  One  of 
these  depended  on  the  priu- 
cijile  of  the  Ayrton-Perry 
twisted  strij)  ammeter,  but 
in  this  case  the  (Wi«ted 
strip  was  only  0-ttil|  in.  in 
thickness  ;  consi'i|uently 
the  thermal  capacity  Was 
very  small,  a  reasonable 
deflection  wa-  ohtaine<I  on 
a  reflecting  instrument 
with  only  small  alternating 
i-urrents.  and  the  creep 
rt,i.<  Ml  jli^ilile  The  other 
iii>timii.iit  was  an  adap- 
tation of  the  ni'liu-miciii- 
nieter  of  Pnf.  C.  V  Bo\>. 
E.s.sentially.  the  armnge- 
nient  con.sisted  in  using 
the  radio-niicn>meter  for 
measuring  the  temperat'ire 
risi'  of  a  small  rt'sistanrc 
which  was  heated  by  the 
iiirn-nt  to  be  measured. 
Kesistunces  up  to  lOlluhntH. 
Hilly  I  in.  in  length.  wert< 
made  from  strips  of  gold 
leaf.  F^or  higiior  n-.sis- 
tanct'ji.  up  to  l.t)i*il  uhnis, 
,.I.iti.         •         •  •'    ...ds 

:th. 
111.-  -iich 

that  a  uniall  noiw  in  a  Kell 

•  .•l.'li|n<!|«>        IT.  .'U-.T        was 
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Current  of  an  Inductor  Alternator,"  the  design  of  an  alternator 
for  a  frequency  of  2,000,  and  the  use  of  alternating  currents 
superposed  on  the  supply  current  for  controlling  apparatus 
at  a  distance  from  the  central  station,  in  the  last  of  which  he 
vras  associated  with  Messrs.  A.  H.  Dykes  and  H.  W.  Handcock. 

Duddell  was  an  active  member  of  many  socieoies.  Afier 
having  passed  through  all  the  then  grades  of  Membership. 
Student,  Associate,  Ass)ciate  Member  and  Member,  Member 
of  Council  and  Vice-President,  he  was  elected  President 
of  the  Institution  of  Electrical  Engineers  at  the  early  age 
of  40,  holding  office  for  two  years  in  succession.  His  first 
presidential  address  was  of  the  orthodox  kind,  but  the  second 
gave  his  audience  a  rare  opportunity  of  witnessing  instinc- 
tive experiments  on  "  Pressure  Rises  '"  most  skilfully  per- 
formed. Among  the  apparatus  then  shown  was  an  electro- 
mechanical model  of  the  arc,  which  was  a.  most  ingenious 
device  for  reproducing  mechanical  analogies  of  the  various 
well-known  and  somewhat  puzzling  characteristics  exhibited 
by  the  electric  arc.  The  up-to-date  nature  of  the  Institution 
libran",  which  was  by  no  means  its  character  some  few  years 
ago,  was  largely  due  to  the  efforts  of  Duddell  .as  chairman  of  the 
Library  Committee.  In  1007  he  was  president  of  the  Rontgen 
Society.  For  a  time  he  was  a  cice-president  of  the  Physical 
Society,  and  was  hon.  treasurer  of  the  Society  from  1910 
up  to  the  time  of  his  death.  He  was  hon.  secretarj  to  the 
delegates  to  the  International  Electrical  Congress  at  St.  Louis 
in  1901,  and  one  of  the  hon.  secretaries  to  the  International 
Conference  on  Electrical  Units  and  Standards  which  met  in 
London  in  1908.  He  was  also  president  of  the  Commission 
Internationale deXelegrajihie  sans  Fils,  and  in  1!(|  I  hepulilislied 
an  outline  of  the  investigations  contemplated  l>y  that  body, 
but  which  were,  unfortunately,  interrupted  by  the  calamity 
of  war. 

Among  his  honours  ni'iy  be  mentioned  gold  medals  for  his 
oscillographs  at  the  Paris  Exhibition  of  1900  and  at  St.  Louis 
in  1901  ;  and  the  Hughes  medal  of  tiie  Royal  Society  in  1912. 
He  was  elected  a  Fellow  of  the  Royal  Society  in  1907.  He 
Was  a  member  of  the  Advisory  Council  for  promoting  Industrial 
and  Scientific  Research,  and  of  the  Board  of  Inventions  and 
Research  of  the  Admiralty.  Recently  the  honour  of  Com- 
mander of  the  Order  of  the  British  Empire  was  bestowed  upon 
him,  but  it  will  gimerallj'  be  felt  that  his  name  .should  liuvr 
appeared  in  some  more  distinguished  class. 

Although  the  value  of  his  work  was  quickly  recognised,  ln' 
always  remained  unasuiming,  and  his  lightness  of  manner 
made  him  n-adily  appioaclialile  b\  all  and  sundry.  Being 
unmarried,  lie  gave  him-self  unre.servedly  to  his  work;  and  it 
ma)  indeed  be  .said  that  this  was  his  only  hobby,  which 
made  it  all  the  more  difficult  for  his  friends  to  induce 
him  to  put  Work  aside  when  it  became  evident  that  his 
health  Was  failing.  The  end  came  suddenly,  and  tho.se  who 
knew  him  will  feel  some  relief  that  it  should  hav(!  been  so. 
He  will  long  be  remenibiTed  as  a  brilliant  I'.vperjmentali.st,  to 
whom  the  i-|eetriral  industry  owes  a  d<-bt  of  giatitude,  ai'd 
whom  the  electrical  |irofe.sHii)n  can  ill  ullrnd  to  lose. 


ELECTRICAL  DISTANCE  THERMOMETERS  IN  THE 
REGENT  PALACE  HOTEL. 


Telephone  Connections  lor  Military  Camps. — As  u  .supjile- 
merit  to  th)'  puitii  iilaiH  ren  riily  gi\  rn  ol  ihr  large  amount  of 
electrical  wiling  being  instJtlled  in  the  new  militaiy  CHiiips  in 
the  I'nitc'd  Stales,  it  is  interesting  to  noti'  in  the  "  Telephone 
Kngineer  "  that  man)'  of  thi-.He  camps  will  tilioitly  |)OHM('HH<|uite 
an  extensive  le|rphone.ser\ii'e.Thll«,ut  Rockford'suriny  c'ty  liOd 
tclejihones  are  in  siTvice,  .M)  lilgallge  cubleH  being  iiistiilli-d, 
and  a  six-MectJon  switchboard  |ii'ovi(led.  Besides  coiiiiecting 
thevariouH  buildings  and  offices  the  systrin  is  e.xtendi-d  U>  the 
area  adjacent  tv  the  cuiiip,  ho  an  to  keep  in  touch  with  camp 
jiutrols,  sentry  boxes,  lie.  '  Similarly,  in('am|i  Kelly,  iiiTe-xas, 
up  to  7.00  t.<-|ephoni-H  are  lieing  installed,  the  ei|ui|imi'iit  being 
Himilar  to  that  alfordi'd  for  a  town  of  19,000  inhabitants. 
It  is  v<,\\H\i\vu-K\  lhu„  this  is  ample  (or  a  camp  of  75,000  100,000 
men.  Sitiiilar  inHtallatioiiH  ore  ]irovided  at  Camp  TraviH, 
Fort  Ham  Hmmton  and  elsewhere. 


In  1915.  when  the  Regent  Palace  Hotel  was  opened,  an  article 
appeared  in  our  pages  describing  the  engineering  plant  in  thi.s  building 
(The  Electrician.  Jime  25,  1915,  page  431).  Cnfortuuately  at 
that  time,  owing  to  the  conditions  caused  by  the  outbreak  of  war, 
the  instruments  manufactured  by  the  Cambridge  Scientific  Instru- 
ment Co.,  Ltd.,  for  measuring  temperatures  in  different  parts  of  the 
buUding  had  not  been  finished,  and  the  special  control  room  in  which 
readings  from  all  the  thermometers  can  be  taken  by  the  engineer 
in  charge  of  the  plant  was  not  completed.  The  thermometer 
installation  has,  liowever,  now  been  in  operation  for  about  two  years, 
and  the  following  brief  description  Will  be  of  interest. 

The  control  room,  which  is  well  lighted,  is  about  20  ft.  long 
by  8  ft.  in  width,  and  down  one  side  of  it  are  fixed  the  switcliboards 
carrying  the  temperature  indicators  and  recorder,  from  which  the 
temperatures  at  130  different  points  scattered  througliout  the 
buildmg  can  be  deterniined.  Wet  and  dry  bulb  thermometers 
of  the  electrical  resistance  type  are  fixed  in  the  public  rooms  and 
corridors  and  are  wired  to  tlie  main  switchboard  of  100  points. seen 
in  the  foreground  in  the  illustration.  By  means  of  a  plug  connection 
any  one  of  these  thermometers  can  be  connected  to  the  hidieator, 
graduated  to  cover  a  range  of  temperatures  from  20°  to  100^  F., 
which  is  .seen  in  the  middle  of  the  switchboard.  The  22-point 
switchboard  to  the  right  of  the  main  switchboard  in  the  illustration 
is  connected  to  thermometers  measuring  the  temperatures  at 
different  {)oints  in  the  hot  water  supply  system  and  also  certain 
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.^li'.uiL  and  Hue  gas  temperatures.' ^^Tliis  iudieator  is  littetl  with 
two  scales  with  ranges  100-250°  F.  and  250-(>lMl-  !•'.  respectively. 
Headings  are  taken  at  regular  intervals  from  all  the  thermoineters 
connected  to  these  two  switchboards.  The  recording  instrument 
shown  on  the  extreme  right  of  tlic  ilhistration  is  arranged  so  that 
by  means  of  a  special  control  board  (h«  readings  of  any  four  of  ten 
thermometei-s  can  be  i-ecorded  on  a  24-hour  chart,  the  range  being 
suitable  for  mea.suring  liot  water,  steam,  or  rt\ie  gas  temperatuitw. 
The  large  extent  of  the  complete  installalinu  is  shown  liy  the  fact 
that  ov(-r  two  miles  of  lends  were  recpiinil  (n  coiiiuil  the  \arious 
thermometers  to  the  .switehbonrda. 

On  the  othi>rsidc  of  the  control  room  is  a  water  level  indicator 
iiuide  by  the  Cambridge  Scienlilic  Instrument  Co.,  Ltd..  to  the 
ih'sign  of  the  cousiilliiig  englnei'r,  Mr.  ,\.  M.  Uarkcr,  |{..\.,  U.Sc, 
Wli.Sc,  professor  in  heating  and  ventilation  engineering  at  London 
riiiversity,  under  who.se  direction  the  thermometer  plant  was  also 
iimtalled.  Witli  this  iudieator  it  is  |H)Ssible  to  ob.serve  at  any  lime 
the  level  of  the  water  in  tlie  IB  storage  tanks  fi.xed  in  the  building. 
The  apiiaratiiH  coiiMiMis  of  ii  very  small  elect rieally-driven  air  pumj>. 
wliiih  forces  air  into  a  smiiH  eylindrical  resiMVoir  at  a  pressure  of 
about  3  lb.  per  si)Uaie  inch.  A  luinilur  of  gas  pipes,  each  controlled 
by  a  eoek  with  a  very  small  passage  lead  from  this  reservoir  one  to 
each  tank.  Kaeh  pipe  (li|is  to  the  bottom  of  its  tank.  When  any 
eoek  is  opened  a  stream  of  ilir  bubbles  is  forei'd  into  the  liottom  of  the 
waU-r  in  Ihi'  eorrespoiiding  livilk.  The  pressure  "needed  in  the  ]>ipe 
lo  for<'i<  the  air  int<i  the  wator  gives  an  exact  indication  of  the  deptli 
of  wali'r  ill  the  tank.  This  is  inenHiiivd  in  each  I'lisi"  by  a  sniliibly 
gradiialeil  iiier<'nrv  gauge.  The  reading  of  tin'  niercnr,  gauge  on 
the  front  rit  the  ap|iaraius  when  I  hi'  eoek  is  opened  thus  gives  the 
(Xiiel   depth  of  water.     Tlie  apparatus  is  nil  contained  in  the  ease 
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shown  in  the  jihotograph.  The  cocks  at  the  bottom  of  the  photo- 
graph iire  the  controlling  cocks,  and  the  mercury  gauges  seenonthe 
front  ( orrespond  to  the  cocks  at  the  bottom 

t'  The  convenience  and  economy  of  a  centralised  control  system 
of  this  kind  in  a  large  building  like  the  Regent  Palace  Hotel  is 
obviously  verj'  great,  as  without  some  such  system  the  temperatures 
in  the  various  parts  of  the  building  could  not  be  kept  under  close 


I'ui.  2. — PsF.iMATic  Lkvel  Indu  atok  for  Tanks. 

•observation  without  a  great  expenditure  of  time  and  labour.  In- 
struments of  a  similar  kind  have  recently  been  installed  at  the  Hotel 
Cecil  for  taking  temperatures  on  the  refrigerating  plant,  but  we 
believe  that  the  Hegent  I'alace  is  the  first  hotel  in  (ireat  Britain  to 
utilise  electrical  thennometers  on  a  large  .scale  thrt)Ugliout  its 
premiw.i.  ,U  is,  however,  probable  that  in  the  near  future  the  advan- 
tages of  this  form  of  tcnipcratiire  control  will  lead  to  its  adoption 
n  an  increasing  ninnlicr  nf  |iiililic  buildings  in  this  country. 


UTILISING  COAL  MINE  WASTE.* 

BY  MENBV  Hll.l,. 

I'roiiipli'd  liy  the  large  amount  of  unniarketablr  fine  coal  which  is 
piled  up  at  nunierims  ncarhy  coal  mine-,  the  Puget  ."^ound  Traction, 
i.iglit  \  Power  Co.  has  investigated  the  practicahilily  of  burning 
|K)Wdcre<l  coal.  This  coal  is  a  forn»  of  lijinite  particularly  adapted  to 
u.se  in  till-  |Kiwdcnd  form  owing  to  tin-  high  volatile  constituent  and 
till'  very  high  fusinn  |K>int  of  the  ash.  To  prepare  this  coal  for  burn- 
ing it  mutt  lirst  be  thoroughly  dric<l  and  the  moisture  content  re- 
du(^ed  to  a|i]iroximatcly  I  per  <cnt.  heforc  it  can  be  properly  pul- 
verised. U  MMiHt  then  be  ground  luitil  appro.\imately  So  per  cent, 
will   pahH  thniugh  a  2(NI-nievh  sci-eeu  and  ilo  per  cent,   throtigli  a 
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llKl-mesli  screen  if  the  best  results  are  to  be  obtained.  It  should 
then  be  fed  directly  to  the  furnace,  or,  if  transportation  or  storage 
IS  necessarj-,  it  should  be  kept  air-tight  so  far  as  possible  to  prevent 
absorption  of  moisture. 

The  coal,  which  has  been  investigated  bv  the  Puget  Sound  Com- 
p.any,  is  dried  and  pulverised  by  the  Pacific  Coast  Coal  Co.  at  ite 
bnquettirg  plant,  near  Eenton.  which  is  equipped  with  a  Ravmond 
pulverising  plant.  It  is  then  loaded  in  a  box  car  having  a  "metal- 
lined  hopper.  The  car  is  spotted  at  the  steam  plant  over  a  chute 
which  IS  connected  to  the  ear  by  a  flexible  hose.  The  chute  feeds  a 
small  metal-housed  conveyer  which  elevates  and  dumps  the  coal  into 
a  hunker  adjoining  the  jxiwer  plant.  From  the  bottom  of  this  the 
fuel  IS  fed  by  means  of  two  motor-driven  screws  into  a  3  in.  (7-62  cm.) 
supply  pipe,  through  which  it  is  then  blown  to  the  front  of  the  furnace. 
.\t  this  point  the  fuel  is  discharged  into  the  side  of  an  injector  con- 
sisting of  a  16  in.  (381  cm.)  drum  surrounding  a  lu./.zle  on  the  end 
of  a  10  in.  (2.5-4  cm.)  air-supply  pipe.  Dampers  are  provided  -Ji  the 
dnim  and  air  pipe  to  regulate  the  amount  of  air  supplied  to  the  com- 
bustion chamber.  In  starting  operation  the  coal  dust  is  allowed  to 
drop  on  an  oil  flame,  although  any  small  fire  built  binder  the  fuel 
discharge  pipe  would  have  the  .same  effect.  An  extended  Dutch 
oven  with  a  broad  arch  is  used  to  assist  ignition  as  considerable  com- 
bustion space  is  required  to  secure  .satisfactori-  results,  a  paraliolic 
shape  being  most  desirable.  Fire  cannot  travel  back  into  the  f\;el 
supply  pipe  as  long  as  the  rate  of  air  supply  is  greater  than  that  of 
fuel  propagation. 

A  record  of  a  12-8-hour  test  on  the  equipment  is  given  herewith. 
The  duration  of  the  test  was  Umitefl  by  the  facilities  for  storage  and 
handling  of  the  fuel.  The  coal  was  weighed  in  the  car  as  delivered 
to  the  jilant  and  the  net  weight  determined  by  a  subsequent  weighing 
of  the  car  after  unloading.  The  te.st  was  run  until  all  coal  was  con- 
sumed. The  water  was  measured  by  a  Venturi  water  meter  installe<l 
in  an  individual  feed  line  to  the  boiler,  and  all  instruments  were 
checked  for  accuracy  before  starting. 

During  the  test  it  was  noted  that  the  boiler  could  bo  forc«?d  to  2(Ht 
per  cent,  of  rating  without  any  apparent  damage  to  brick  sotting  or 
tubes.  The  stack  was  perfectly  clear  under  these  conditions,  and 
there  was  no  fusing  of  the  ash.  .Mnnit  onethini  of  the  ash  was 
found  deposited  in  the  .second  and  third  pa.-^ses  of  the  boiler,  none 
whatever  being  found  to  have  colle<-tcd  on  the  tub'."s. 

The  results  of  the  experiment  tend  to  refute  most  of  the  adverse 
criticism  of  this  method  of  burning  coal.  There  w;is  no  formation 
of  slag  in  the  furnace  or  on  the  tubes,  there  was  no  sliower  of  cinders 
and  ashes  emitted  from  the  smokestack,  and  there  was  no  damage 
done  to  the  boiler  from  heavy  overload  under  these  conditions. 

From  the  experiment.^  in  burning  these  various  fuels  it  was  fixind 
that  a.s.suniing  |M>a  i-oal  at  Sl-liil  ]H'r  gr»>ss  ton  (  SI-Tll  |)er  ton)  the 
prices  which  could  be  paid  for  ol  licr  fuels  on  t  he  basis  of  i><|iial  Inviting 
valui's  are  as  follows  :  Pea  coal  on  chain  grail's,  SI  (id  p«"r  gross  ton. 
delivered  ;  fuel  oil.  ."id  cents  ]>er  barrel.  delivoriHl,  and  powderwl  «>al. 
.■^I'-lMl  per  ._'n>is  t<iii.  di-liven-d. 


EDUCATION  OF  APPRENTICES. 
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sentative  body  in  consultation  with  the  local  education  authorities. 
The  Institution  endorsed  in  the  strongest  possible  terms  the  regulatioris 
of  the  Board  of  Education  which  required  that  a  reasonable  proportion 
of  the  members  of  the  teaching  staffs  of  such  schools  must  have  had 
pra<'tical  trade  experience  of  the  occupations  for  which  the  schools  fur- 
nished educational  preparation.  The  Institution  regarded  it  as  equally 
important  that  the  inspection  staff  of  the  Board  of  Education  charged 
with  the  supervision  of  the  work  of  these  and  allied  schools  should  be 
technical  men  with  experience  in  the  industries.  It  was  also  urged  that 
the  advisory  body  just  referred  to  should  have  full  opportimity  of  con- 
sultation with  the  inspection  staff  and  with  the  chief  administrative 
official  immediately  responsible  to  the  Secretary  of  the  Board  of  Educa- 
tion, ilr.  Rowell  referred  in  detail  to  the  Board's  regulations  for  junior 
day  technical  schools  and  expressed  the  view  that  the  declaration  in  the 
regulations  that  they  were  "not  intended  to  promote  the  establishment 
of  courses  planned  to  furnish  a  preparation  for  the  professions,  the 
Universities  or  higher  full-time  technical  work  "'  was  open  to  grave 
exception,  as  viewing  the  work  of  such  a  school  as  lying  within  a  cul-de- 
sac.  The  Institution's  scheme  regarded  such  schools  as  places  where-  the 
pn^paratory  education  of  a  prospective  engine?r  or  shipbuilder  should 
be  well  and  truly  laid  and  where  provision  was  made  for  the  continuance 
of  that  education  in  a  senior  technical  school  during  the  apprenticeship 
of  the  brightest  pupils  and  continuing  to  the  University.  'They  realised 
that,  if  the  scheme  of  education  indicated  in  the  report  came  into  force, 
the  engineerinz  and  shipbuilding  companies  concerned- would  be  called 
upon  to  bear  not  only  the  cost  of  providing  their  apprentices  with  the 
facilities  nece.ssar\'  under  the  scheme  but,  also,  a  heavy  share  of  the 
increa.se  of  taxes  thereby  entailed.  They  believed,  however,  that  the 
extra  expense  involved  would  be  returned  to  th"?  community  in  a  far 
higher  degree,  on  the  one  hand  by  the  greater  skill  of  the  workman  and, 
on  the  other,  in  the  broader  mental  outlook,  balance  and  initiative  of 
the  individual.  They  would  like  to  see  such  a  scheme  adopted  nationally 
but,  if  that  could  not  bo  done  at  first,  they  were  prepared  to  recommend 
its  adoption  on  the  North- East  Coast.  The  old  family  relations  of 
master  and  apprentice,  which  raised  craftsmanship  to  a  dominating 
height,  were  gone,  but  they  could  at  least  see  that  the  neglect  and 
exploitation  of  apprentice  labour  that  had  largely  prevailed  for  half  a 
centurj'  died  also.  The  close  personal  instruction  of  the  old  days  of 
the  guilds  could,  at  any  rate,  be  replaced  bj'  a  high  standard  of  collective 
training  with,  where  the  size  of  the  works  allowed,  a  suitable  person 
to  act  as  mentor  and  guide  to  the  apprentices. 

Sra  Percy  fJiRovAKD,  on  behalf  of  the  North-East  Coast  Engineering 
Trades  Employers'  A.s.sociation,  endorsed  tlu^  pr(p|iiisiil.s  of  the  Institution. 
He  realised  that  the  scheme  would  mean  a  great  euldition  to  the  number 
of  apprentices  in  some  departments,  but  hf  thovmht  that  most  companies 
were  prepared  to  meet  that  expense,  as  the  Institution's  proposals 
would  give  them  much  more  highly-educated  apprentices,  who  would 
have  much  greater  chances  of  going  into  the  higher  spheres  in  engineering. 
Ol.  R.  S.tXTOx  White,  .Mr.  W.  H.  Uciid.vlk,  Mr.  Oei.  .Jones  and 
Mr.  M.  C.  .J.\MEs  spoke  in  endorsement  of  the  Institution's  scheme.  Sir 
.foilSsTOXEWALLAfE,  on  behalf  of  the  Newcastle  Education  Committee, 
Bjiid  that  authority  heartily  and  enthusiastically  supported  the  schema 
and  was  prepared  to  carry, it  out. 

In  n;ply.  Dr.  Fisher  said  ho  regarded  that  deputation  as  a  vary  en- 
couraging sign  of  the  interest  largo  employers  of  labour  were  taking  in 
the  promotion  of  technical  education  in  this  country.  He  was  sorry  to 
Hay  that  he  found  all  over  th(r  country  a  very  considerable  amount  of 
HUHpicion  among  working  people  so  faf  as  technical  education  was'con, 
eemed.  However,  it  was  part  of  the  duty  of  that  Board,  in  co-operation 
with  thn  industries  and  with  local  ediiciition  authorities,  to  dispel  that 
HUHpicion.  He  would  give  very  careful  consideration  to  the  |)oints  raised 
hy  till'  deputation  as  to  th(!  regulations  governing  the  junior  day  tech- 
nical HchrxilH.  Tlu:  point  with  respoet  to  finance  could  not  be  settled 
without  consultation  with  the  Treasury.  Hitherto  a  certain  number  of 
forwur<l  and  itit<-lligent  employers  had  provided  continuation  S(Oiools 
for  their  workmen,  and  he  had  never  heard  an  instance  in  which  an  om- 
ployiT  who  harl  taken  that  step  had  regretted  it.  Employers  who  did 
Iftkft  tliat  Htep  won%  of  courw,  exposed  to  the  comi«-(ition  of  other  em- 
ployers who  had  not  taken  the  stop  ;  but  he  IxOieved  that,  when  the 
olilignli(.n  of  providing  day  continuation  classes  for  pupils  who  had  left 
mihool  l»'fiire  tlif?  age  of  Hi  Iwianie  general — :ui  was  proposed  by  Iho  new 
Ivlucalioii  Bill  -and  wuh  imposed  upon  the  whole  country,  there  would 
In-  innny  more  employepK  ready  to  take  a<lvantage  of  thi-  facilities  given 
them  uiider  the  Kill,  and  to  prriviilr?  cJaHsi^H  in  conni'c1ir)n  with  their  work. 
He  took  it  -tlinl  he  waH  right  in  nuppoHing  thai  tlie  (l"|iulation  woh  very 
clearly  of  opinion  that  it  wan  desirahle.  in  llie  interest  of  the  induHtry, 
that  BpprentiicH  Hhould  have  at  li'iwt  a  full-time  education  in  a  junior 
day  tcchniial  w-hool  orelxewliiire  in  a  wicondary  Hchooj  up  to  the  age  of  1(1. 
Air.  KowKi.i.  iriterposi-i!  that  that  ngii  wbh  mentioned  aM  Iwing  within 
the  linie  anil  the  period  of  apprenticeahip.  The  education  Hhould  he  up 
to  Hill  time  the  apprentiieship  (wigan. 

.Mr.  Khiiki;  remarked  that  that  wan.  of  courHe.  a  moHl  im|H)rtunt  Hlep 
forward  in  Eniiiiith  i-ducation.  He  conHidiirnd  Ihat  it  was  the  most  ini. 
portnnt  nU-y  that  had  Imh^o  taken  liy  anybody,  lieciuiBe  if  it  w«h  generally 
known  that  it  wiw  the  cimHidereil  ojiinion  of  a  great  iiitluMlry,  Kueh  as  Iho 
enginiering  InduHtry,  that  boys  Fihotild  have  a  full  lime  eclniation.  if 
(Miiutihlr  up  to  the  age  of  Ml,  it  would  create  an  immense  improvement  in 
the  diiucation  of  thin  eiMinlrv.  naet  upon  n  great  numlier  of  other  indus 
trii'H.  and  connpim  in  a  very  reniarkabh)  way  with  one  of  (he  piirpowM  of 
the  f'Vluention  Hoard,  which  wan  to  put  a  nimtihI  premium  upon  full  time 
eduealiiin  up  to  the  age  of  |(i,  auv  boy  receiving  such  a  fulltinni  educa- 
tion Imin  ,  exempt  from  any  fMrthir  part-time  eihieation.  H"  wan  glad, 
thnrefon-,  lo  hnve  rei-'iviil  thai  adsuranee  from  Ihe  (h-putalion. 


CORRESPONDENCE. 


FAILURE  OF  FUSE  CLIP  HOLDERS. 

TO    THE   EDITOR   OF   THE    ELECTRICIAX. 

Sir  :  A  very  valued  client  of  ours  has  called  attention  to- 
the  correspondence  on  switch  and  fuse  clips,  which  has 
recently  appeared  in  j^'our  columns.  May  •we  suggest  that 
failure  of  the  clips  which  are  bent  to  a  sharp  right  angle  is 
due  solely  to  the  sharpness  of  the  bend.  Let  any  one  interested 
bend  a  couple  of  dozen  bits  of  hard  copper  tape  to  a  sharp  right 
angle  and  then  bend  them  slightly  backwards  and  afteiTwards 
examine  the  inside  bend  with  a  magnifying  glass  ;  he  will 
probably  find  a  considerable  percentage  show  signs  of  fracture, 
As  to  remedying  the  evil,  we  think,  Mr.  Editor,  that  the 
samples  we  enclose  will  at  least  satisfy  you  that  the  difficulty 


The  "  C.\ntie  "  Switch  .^nd  Fuse  Cur.     (Regi.st  r.  d.) 

lias  been  overcome  in  this  design,  which  we  manufacture  for 
our  own  switches  only.  There  is  no  severe  bend  to  distress 
the  metal,  and  the  form  is  such  as  to  retain  the  full  elasticity 
of  the  copper  to  the  end  of  its  life.  We  have  used  this  clip 
very  largely  and  up  to  the  present  have  had  no  complaint 
of  its  fracturing  either  on  switch  or  fuse  gear.  With  regard 
to  the  smallest  sample  sent,  this  is  a  design  registered  only  ti 
few  weeks  back  for  use  with  a  new  heating  s'witch.  We  enclose 
a  sketch  in  case  you  care  to  reproduce. — We  are,  &c., 

The  Cantie  Switch  Co..  Ltd. 
Nottinsham.  Oco.  29. 


CO-OPERATION  BETWEEN  ELECTRICITY  SUPPLY  AND 
GAS  UNDERTAKINGS. 


At  (lie  meeting  of  the  National  Gas  Council  which  was  held  ;it  the 
Ccntriii  Hall,  Westminster,  last  week,  the  Kxeciitivc's  Committee 
report  contained  the  following  annonnreiiient  in  regard  to  co- 
oporation  betwetMi  eleetricity  supply  and  gas  undertakings  : — ■ 

A  suh-eomiuittee  ih-aling  with  fuel  resources  report  that  the  opinion 
of  a  number  of  eminent  scientists  and  authorities  on  electrical  supply, 
who  have  attended  the  meetings  of  the  committee  and  given  (heir  views 
with  regard  to  the  possihle  development  of  co-operative  working  by  the 
electrical  and  gas  indiislries,  is  strongly  in  favour  of  co-o])crati(m  and 
joint-working,  espeiially  on  the  lines  of  gasworks  supplying  eleetrie 
power  undertakings  wilh  heat  units.  .\  report,  which  it  is  proposed 
to  sulimit  to  the  (loveniment,  18  now  in  course  of  preparation,  and  it  is 
antii'ipated  that  it  will  sot  forward  some  such  suggestions  as  Ihe  follow- 
ing:  - 

1.  In  the  interests  of  national  econiuuy.-the  desirability  of  all  coal 
of  a  bituminous  eharacler  hitherto  used  diioctly  as  fuel  being  first  treated 
for  the  exirttctiiui  of  its  by-products. 

2.  Where  gas  undirtiikings  arc  in.  proximity  to  electric  power  stations 
an  endeavour  should  lie  made  to  enter  into  an  arrangement  with  electric 
uudertakingH  for  the  supply  of  fuel  for  steam-raising  in  the  foini  of 
eoUi'  or  l>ree/.e. 

The  Executive  Committeo  eonsider  that  if  such  a  Bystem  could  bo 
made  the  Hubjeel:  of  experiment  in  ilifTcrenl  parts  of  the  country,  it 
would  go  k  liuig  way  (o  eslablish  the  practiiiiliiMly  of  such  co  operation, 
and  are  much  indelited  to  Sir  Arthur  DinHdiam  for  his  interest  and 
nHsiHianee  in  eoniiei^tion  with  the  sulijecl.  .\  sub-committi'e  is  now 
invcHtigating  Ihe  ({uestion  of  tar  burning  for  steam. raising,  and  the 
.Admiralty  are  to  he  represented  on  this  suli-eommitteo. 
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BIRmNGHAM    ROAD   WIDENING  AND    TRAMWAYS. 


At  a  meeting  of  the  (Jity  Council  la.st  week  the  Public  \\  orks  Com- 
mittee submitted  a  long  report  recommending  the  widening  of  the 
arterial  main  roads,  the  construction  of  tramways,  &c. 

Mr.  Talbot,  who  prescnled  the  report,  said  the  traffic  problem  of  the 
I  ity  wa-s  one  of  the  most  important  that  would  have  to  be  faced  in  the 
immediate  future.  The  main  roads  were  being  u.sed  for  purposes  for 
which  they  were  not  designed  :  they  were  inadequate  for  the  traffic,  and 
in  many  respects  they  were  dangerous  to  the  people  who  used  them. 
Hitherto  the  policy  of  widening  thormiuhfares  had  been  of  a  haphazard 
character.  In  the  last  10  years  about  half  a  million  of  money  had  Ijeen 
expended  on  that  poli<:y,  but  the  results  were  not  worth  the  cost.  The 
present  was  an  opprjrtune  time  for  commencing  a  street  widening  policy 
on  definite  lines.  The  Council  should  now  determine  the  width  of  the 
roads  and  lay  down  a  rule  for  future  building.  It  should  be  remembered 
that  the  industrial  expansion  of  B  rmiiigham  had  been  phenomcnaL 
The  expert  consulted  bv  the  Ci>rporation  ].">  years  ago  on  the  tramways 
advised  that  by  1921  the  traffic  receipts  might  be  estimated  at  £2(K),00() 
a  year,  but  last  year  their  receipts  were  £880,000.  and  this  year  they 
would  exceed  a  milhon.  The  whole  of  the  tramways  wovdd  soon  run  to 
the  city  boundaries,  and  thus  the  tramway  traffic  would  be  largely  in- 
creased. With  the  development  of  the  tramways  must  be  considered 
the  great  housing  problem,  for  one  object  fif  the  tramways  was  to  carry 
people  from  the  centre  of  the  city  to  more  healthy  districts  and  better 
surroundings.  Facilities  must  be  provided,  therefore,  for  tramway 
traffic  free  and  uninterrujjtcd  by  any  other  traffic. 

Tramways  and  .Sleepek  Traiks. 
An  alternative  method  of  tramway  construction  was  the  .sleeper  track 
system,  which  had  many  advantages,  and  the  manager  of  the  tramways 
was  of  opinion  that  by  the  adoption  of  that  system  £100,000  could  be 
saved  annually  on  the  maintenance  of  the  tramways.  But  what  the 
(  ouncil  had  to  consider  at  the  moment  was  not  which  system  of  tramways 
should  be  adopted,  but  the  widening  of  the  streets  for  the  accommoda- 
tion rtf  the  traffic.  He  hoped  that,  oncv  the  improvement  was  begun, 
they  would  soon  sec  something  achieved  which  would  be  an  object  lesson. 
He  hoped  the  Council  would  take  a  broad  view  of  the  t|U(3.stion,  and  not 
allow  itself  to  be  distracted  by  details.  Difficulties  there  would  be, 
hardships  there  might  be,  but  the  difficulties  wonld  be  surmounted  and 
the  hardships  a»  they  arose  would  bo  com|)cnsated  for. 

Mr.  Harhisox  Barrow,  who  seconded  the  resolution,  .said  that  from 
a  tramway  point  of  view  it  wa«  obvious  wirle  roads  were  an  immense 
advantage,  and  the  Tramways  Committee  as  a  whole  a|>proved  of  the 
Huggestions  made  by  the  committee.  He  bi-lieved  the  estimate  of  saving 
£100. fHH)  annually  on  tramways  if  all  wen'  laid  upon  u  separate  sleeper 
truck  was  a  con.servativc  one,  and  he  tlumght  in  all  probability  the 
saving  would  Imj  gn^ater.  There  were  frei(Miiit  romplaints  respecting  the 
noise  of  the  trams,  and  ho  felt  they  were  imt  altogothir  unwarranted. 
'It  must  be  rememberiMl,  howeviT,  the  pri'siril  track  was  upon  coiu'rcte. 
and  that  nuide  all  the  diffi-reiu:e.  If  tliev  had  sleeper  tracks  the  noise 
Hiiiild  be  reduced  to  a  miiiiiuum.  He  stniniily  supported  the  report, 
wliiih  he  reganlcd  as  one  of  the  miMt  far-Mriiig  that  had  been  brought 
fiirwaril  for  a  long  time. 

.Mr.  .S.  .Jamks  moved  an  amendment  ti>  th'  cfToot  that  the  Council 
■•leiiild  approve  the  proposals  of  the  committee  so  far  o.s  thoy  related  to 
the  uriorial  roads  ti>  be  doult  with  and  th-  principles  of  the  n'porf ,  but 
that  of  the  separate  tramway  triiok  systeiri  ami  tho  111)  ft.  roails  in  the 
built  up  anias  be  not  agri^'d  to. 

•Jonsiih'rable  disi:ussion  ensued,  and  nw  lu-mber  advo<-ated  the  i^on- 
itlrui'tion  of  tuiio  railways  in  the  lityasa  means  of  rolioving  traffic  eon- 
gention,  but  ultimately  the  further  iionsnler^tinn  of  the  matter  wa.s 
iidjouriied. 


PARLIAMENTARY  INTELLIGENCE. 

IMPORTS  OF  TUNGSTEN  WIRE. 

In  the  Hoiimi  of  I'liuuniins  mi  the  .'list  ull.  Mr.  .InvNsoNHlcK.S  uaki'd 
llui  I'n-nident  >if  the  Ifcianl  iif  Trjidi-  why  li'  en.  I's  Were  grunted  In  ceratin 
Itritlnh  electne  liiuip  makers  fur  the  ini|">iiiitiiin  from  (ori'ign  countries 
of  tungsten  wire  for  eli-eirie  lamps,  when  the  ini|Mirt  of  that  eommiHlity 
had  iH'eti  nomuially  forbidden,  when  go.nl  uml  nuffieii-iit  suppliiv<  eoulil 
Ih'  n-ailily  oblained  in  this  I'luiiitry  from  llritJNh  mniiufai'liinTH  at  com- 
|M'tilive  prjees.  anil  when  it  won  expri'ssiv  di'sired  to  pn-vi'nt  the  wnding 
of  nuiney  out  of  the  eifUiitry  7 

In  reply.  Sir  A.  .Stani.kv  aaid  :  l.ii'enii  .<  an-  tuit  Ix-gin  Kiveu,  and  have 
not  Im'cm  Riven  for  several  inontlui,  for  the  nu|H)rli^tion  of  tungsten  winv 


WATER   POWER   IN   IRELAND. 


In  n'piv  to  It  i|u<'.lioii  bv  Mr.  itvne 
the  :iNl  nil  .  the  I'luef  S<'en<liiry  for  I 
mid  the  I  oiiimisHionerd  of  I'lililie  Work' 
(tlaptMnl  of  in'moun  or  bodies  wekiug  I" 
kny  iiiformnliou  In  their  (iosim'iwioii  on  i. 
nr  inlermilleiil )  available  in  aiiy  pnii 
BHionlii.  Tliev  had  iiln>ndv  done  no  wli. 
of  AiCiciiltiin-  and  I'eihni.'nl  Inslruilh 
to  <ineoura|{e   the   n<  win  king   o(  eom    n 
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Irolnnd  was  •|ii>rially  miilalile.     The  Depart  inont  wen>  adviaeil  that   I  he 


HI  I  lie  ||o,i«'  of  (  omn 
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I  wen'  lining  wlial  tin-' 
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prospects  of  using  power  generated  from  water  in  other  than  local 
mdustries  would  be  comparatively  small,  except  by  long  distance  electric 
transmission,  and  even  in  that  way  oulv  a  vervfew  cases  could  be  worked 
to  advantage. 

.EOARD  OF  TRADE  ELECTRIC  POWER  SUPPLY  COMMITTEE. 

In  r«i)ly  to  a  question  in  the  H..iisi-  ..f  (.oranions  last  week.  .Mr.  Wakdlk 
stated  that  he  coidd  not  say,  when  the  Board  of  Trade  Electric  Power 
Supjjly  Committee  would  be'  in  a  ixjsition  to  report,  but  there  woiUd  be 
no  unavoidable  delay  in  view  of  the  great  importance  of  the  subject. 

Dublin  United  Tramways. — In  reply  to  a  question  bv  Jlr.  Nugent 
last  week,  the  Chief  Secretary  for  Ireland."  Mr.  H.  E.  Duke"  K.C.  stated 
111  the  House  of  Corainons  that  £1.S20  .5s.  (id.  had  been  paid  to  the  Dublin 
Cnitcd  Tramways  Co.  in  resi>eit  .f  materiai  damage  to  their  property, 
including  buildings,  overhead  wires,  ic. 


LEGAL  INTELLIGENCE. 


Workmen's  Compensation. 

At  Preston  County  Court  recently  .ludge  fturges.  K.C.  (sitting  with 
Dr.  Irvin  Sellers,  as  medical  referee).  wa.s  aske<l  to  review  an  award  of 
compensation  made  in  favour  of  Thomajs  Cro-ss.  electrician,  who  liaid 
been  injured  by  his  hand  coming  into  contact  with  a  live  wire,  cam-ing 
electric  current  of  220  volts,  on  .June  23.  1914.  The  resultant  shock 
brought  on  neurasthenia,  and  by  agreement  £1  per  week  had  lieon  paid 
to  him.  His  employer  (.Mr.  .j".  Beny)  asked  thaf  the  case  should  be 
reviewed. 

•Medical  e\idence  showetl  that  respondent  was  in  fair  physical  condi- 
tion, and  that  light  outdoor  work  would  benefit  him.  He  was  still 
suffering  from  neurasthenia  as  the  ivsult  of  the  shis'k,  but  brooding 
over  Ids  condition  was  likely  to  mak-  it  worse. 

Respondent  said  he  still  suffcn-d  from  dizziness,  falling  in  the  street 
and  occasional  loss  of  memory.  Ho  ha<l  tried  gardening  and  cycling, 
but  he  fell  off  tho  cycle'through  dizziness,  and  gardening  caused  violent 
pains  in  the  head. 

.Medical  witnesses  for  respondent  said  liis  condition  was  still  so  serious 
that  ho  was  unfit  for  work  of  any  kind. 

Hi.'5  HoxotTB  said  respondent  was  an  "  odd  lot  "  in  the  latmur  market, 
and  ho  was  not  satisfied  he  was  capable  of  doing  light  work  or  that  ho 
was  able  to  obtain  such  work  in  the  opi-n  market.  He.  thoivfore,  gave 
an  award  in  favour  of  respondent,  with  costs. 

M.  Steeples  v.  Notts  &  Derbyshire  Tramways  Co. 

.\t  Derby  County  Court  last  we.>k  plaintitT  n-i  oven-d  £t'.;i  7s.  from 
defendant  iiuiipaiiy  for  loss  and  injury  to  eattle.  riiiintifl's  sou  wan 
driving  a  herd  of  cows  in  Codnor.  curly  on  the  morning  of  .luly  2i>.  when 
they  cncoiinten'd  a  tranicar  which,  it  was  alleged,  wtis  lieiiig  m-gligently 
driven.  The  driver  did  not  attempt  to  pull  up  until  h"  wax  within  four 
or  five  yards  of  the  animals.  Two  of  them  were  knis-ked  <hiwn.  and 
one  was  dragged  under  the  ear  for  Hi  yards,  b.ing  fatally  injiii\>d. 

.\fter  hearing  the  eviilence,  his  Honoui'  found  that  the  ear  w.is  going 
at  a  considerable  s|M'ed  when  approaching  the  henl.  and  that  thai  con- 
stituted reckless  driving  in  the  eirriimstancea.  He  aceonlingly  entoivd 
judgment  for  plaintiff. 

Wlgcn  Tramway  Accident. 

.\t  Wigan  County  Court  last  wis'k  tluoi  wen-  17  ■' -  '•■'  ■'■.•^,^g.s. 

arising  out   of  the  accident   on  the  Cor|>onition   i'  u   on 

.luly  2()  last.      A  test  caa<'  had  «ln-«dy   N-en  deei.l.  Cor 

poration.  and  the  Hegistrar  now  sat  l.i  a*»<'«s  damog.  •■  -^ 

claimed  <lainages  amounting  to  £m:\  \:U.  s<|.      Xi  . 
on  tlu>  part  of  the  Cor|H>ration  in  allowing  the  Imm. 

driviiu  at  an  exceasive  si>eed  down  an  ineline,  failu;.    .       ., 

tramear  in  pro|HT  onh-r.  lUid  failun«  to  miiinl«in  Iho  trniuwAV  tmek  in 
pro|ier  onh-r.  Ten  of  the  elaiinx  wvn'  .setlKnl  in  court  hy  ouiim-l.  Ilio 
terms  lieiiig  announced. 


Co-operative  Electrical  and  Industrial  Training.    .\  lu-u  e<>iim<  Imv 
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SPECIFICATIONS  PUBLISHED. 

The  lollomng  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor.  Chartered  Patent  Agents, 
TO  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  diners  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  bracfceis  after  the  title, 

1916  Specification. 

5.319  Pons.  V.    Construction  of  sparking  plugs.     (14/5/15.)     100,482. 

8,618  Bap.tlett  &  Simpson.     Anti-rheumatic  or  electric  knitting  needles.     (19/6/16.1 

109,628. 
9,172  Thomas.  J.  G.  P.  and  Thomas  Transmission,  Ltd.    Differential  bevel  gearing 

for  US5  in  electro-mschanical  variable  speed  mechanism.     (29/6/16.)     10'^.816. 
9.263  Vickers.Ltd.  .\ndHalstead,  R.  L.     Electric  regulators  or  rheostats    (30/6/16.) 

109,818. 
11,844  Denton.    Method  of  producing  and  controlling  high  temperatures  in  electric 
furnaces.     (21/8/16.)     109.639. 
Consists  in  forming  an  ionising  path  for  the  electric  current  by  chemical  agency, 
using  substances  or  compounds  which,  when  in  a  state  of  fusion  or  liquid  or  blended 
with  others,  set  up  free  ions,  and  controlling  the  temperature  obtained  by  additions 
to  the  charge  of  the  furnace  to  an  extent  to  suit  the  temperature  required. 
12.781  Western  Electric  Co.  &  Reinke.    Telephone  systems.    (9,'9/16.)     109,640. 
13  J43  Jones.     Method  of  forming  metal  electrodes  used  in  electric  arc  soldering  and 

deposition  of  metals.     (20/9/16.1     109.652. 
13,429  Deventep,  R.  H.  VAN.     Electric  generator  lamps     (21.'9/17.)     109,826. 

13.488  Relay  Automatic  Telephone  Co.  &  Jchnsch,  B.  B.    Automatic  telephone 

systems.     (22/9/16.1     109.829. 

13.489  Relay  Automatic  Telephone  Co.,  Ward,  F.  M.,  Bygrave,  L.  C.  &  Herink, 

H.  J.    Automatic  telephone  systems.    (22/9/16.)    (Patent  of  Addition  not 
granted.)     109,830. 
13,725  Scott,  J.    Combined  switch  and  plug  boxes  for  electric  circuits.     (27/9/16.) 

109.842. 
13,812  Bachelet,  E.     Electro-masn?tic  engine.     (28/9/16.)     109,847. 
14,629  Hallikond,  A.    F.   &  Fletcher.  W.    G.    Magnetic  sjoarators     (14/10/16.1 

(Cognate  application.  5.054/17.)     109,857. 
14,658  Whitaker.    Protection  of  electric  cables.    (16/10/16.)     109,679. 
15459  Hearn.     Electric    heating   element  -for    kindling.    (27/10/16.)     (Addition    to 

4,600/15.)     109.684. 
15.607  Baker,  H.  H.     Electric  fjses.     (1/11/16.)     109,867. 

15.692  LiEBMAHN,  A.  J..    Compositions  of  matter,  and  processes  of  making  same. 
(2'11/16.)     109.870. 
Cor.sists  o!  a  mixture  of  carbon,  copper  and  a   highly  refractory  metal  such  as 
metallic  tungsten,  molybdenum,  titanium,  or  the  like,  for  us;  inelectrodes  and  brushes 
for  dynamos  and  electric  motors. 
15.781   B.T.-H.  Co.     (Central   Electric  Co.)     Protective  devices   for   electric  circuits. 

(411/16.)     109,871. 
16,695  Green.  H.     Electric  signalling.    (22/11/16.)     109,886. 

16,814  Fei.ety.     Means  for  afaching  lamps  to  electric  wiring.    (14/12/15.)     102,719. 
16,969  Sterling  Telephone  &  Electr'.c  Co.  &  Bell,  F.  G.     Electrically  operated 

bells.     (2711/16.)     109.889. 
17,011   James,  H.  V.    Controlling  apparatus  for  electric  motors     (27/11/16.)    109.890. 
17,340    Rodriguez.     Polarised  electric  relays.    (2/12/1.6.)     109,707. 

Comprises  a  soft  iron  member  continuously  under  the  influence  of  one  pole  of  a 
permanent  magnet,  said  soft  iron  member  being  open  at  one  end  and  forming  two 
inwardly  extending  arms  in  the  gap  between  which  the  armature  is  adapted  to  lie. 
and  having  a-  transversely  disposed  part  extending  in  position  between  the  arms 
to  serve  as  the  core  of  an  electromagnet,  which  on  being  energised  imparts  opposite 
fjolaritv  *^.  •  ,':  r. ....r  ;i/ extending  arms. 
1B324  S  Klaikage  Electrique  DES  Vehicles.     Distribution  boards 

l-£.     (21  1.16.1     103,643 
IB,460  C  ..     Portable  electric  hoisting  gear  for  discharging  baskets 

:-  .r.alogous  purposis.     (27/12/16.)     109,904. 

18.609  PiNti-CK.     Ehciric  warming  apparatus.    (29/12/16.)     109,719. 

1917  Specification. 

502  BT   "  "         "  "  Zo.)     Electric  controllers.    (10/1/17)     109,910. 

6  952  A  B  iVHRi  ET  CiE.    Conversion  of  electric  currents  by  means 

■ificrs  ftd  with  polyphase  currents.     118/5/1^.)     106.999. 

Fl  ■   r  ^;ine  the  full  extent  of  the  positive  half  of  the  voltage 

(   1  withpolyphasecurrent.whichconsisisinsupplying 

;<•  groups  of  the   rectifier  each  from  a  winding  of  a 

:i  combination  of  series-connected  separate  auxiliary 

/  vv/  'Ji:.[-.i.. 'j      iii.'.-r,.    ;,.-K-gap  protective  devices,    (26/6/16.)     108,467. 


APPLICATIONS  FOR  PATENTS. 

Nmc.—The  undermenlioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  marked  •  are 
open  10  Intpalion  1 2  months  after  the  (tale  attached  lo  Ihem,  it  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  uitthin  parentheses  are  those  of  communicators 
ol  Inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed, 

r>Member  26,  1917. 


September  29,  1917. 
14.071  Gerber.     Electric  illuminating  device  for  telescope,  &c.,  sights  of  machine  guns 
14,078  Twidell.    Tilting  trunnion  combined  with  roller  chain  for  electric  tilting  fur- 
naces, &c. 
14,092  Vandervell  &  Midgley.     Electrical  gyroscopes. 

14.096  Siemens  &  Halske  A.G.     Photometry.     (12/1/17.  Germany.) 

14.097  WiLLcocKS.     Sparking  plugs. 

October  1,  1917. 
14,107  Stewart.     Locking  electrical  spigot  and  socket  unions.     (10/11/16,  Australia.) 
14,120  Taylor.     Insulators  for  telephone.  &c.,  wires. 
14,165  La  tour.    Audion  or  lamp  relay  or  amplifying  apparatus  for  wireless  telegraphy 

&c.     (30/9/16,  France.l 
14,169  Fence.     Preventing  dead  lines  at  crossings  or  junctions  on  electric  tramways. 
14.171  Greaves.    Thermostatic  circuit  closers. 

October  2,  1917. 
14.131  Cowderay.     Apparatus  for  use  with  searchlights. 
14,137  Railing  &  Taylor.     Electric  hand  lamps. 
14,194  Popper.     Electrolytic  process  to  recover  metal  from  scraps. 
14,197  BijuR.     Electrical  apparatus  for  internal  combustion  engines.     (24/11/15,  U.S.) 
14,201  Woodburn.     Electric  welding  apparatus. 

14,210  James.     Automatic  control  of  electrically  operated  feed  reel  brakes. 
14,215  B.  T.-H.  Co.     (G.  E.  C^i.)     Electric  furnace  control  apparatus, 
14,232  CiE.  Generale  d'Electricite.     Steam  turbines.     (14/11  Mb,  France.) 
14.254  DixCN.    Telegraph,  &»,  signalling  systems. 

Octobers,  1917. 
14,286  Lockwood.     Electro  deposition  of  metals. 
14,309  Fuller  Accumulator  Co.  &  Wood.     Electric  storage  batteries. 

October  4,  1917. 

14.335  Burnett.    Depositing  chromium  electrolytically  from  its  chemical  salts. 

14.336  Burnett.    Chemically  depositing  chromium  upon  metals  other  than  by  electro- 

lysis from  the  salts  of  chromium. 
14,338  Bannister  &  Stannard.     Treatment  of  wolfram  ores. 
14,341  Parker.     Fusible  metal,  &c.,  cores  or  mandrels  for  electro-depoSited  metal  tubes, 

&c. 
14.34S  Brown  &  Child.     Magnetic  separation  of  metals  or  magnetic  bodies  from  oil 

flowing  through  oil  circuits. 
14,350  B.  T.-H.  Co.     (G.  E.  Co.)     Electric  transforming  and  converting  apparatus. 

14.360  GuNSTONE  &  Pearce.     High  frequency  spark. 

14.361  GuNSTONE  &  Pearce.    Rectifier  for  mercury  interrupters. 
14,369  Tanner.     Electric  motors     (19/7/16,  U.S.) 

14,373  Cloake.     Pocket  flash  lamps. 

October  5,  1917.      " 

1 4.392  Lamplough  Radiator  &  Engineering  Co.      Fusible  mandrels  for  copper,  &c.  . 

deposited  tubes. 

14.393  Goldstone.     Incandescent  lamp  holders. 
14.399  Cushion.     Electric  torch  apparatus. 

14,402  Boudreau  &  ViLBlss.     Sparkplugs.     (2,6/17,  U.S.I 

14,411  Siemens^Schuckertwerke.     Electrical  transformers,  &c.     (2/12/16,  Germany.) 

14,419  B.  T.-H.  Co.     (G.  E.  Co.)     Fluid  flow  meters. 

14,424  Morris.     Detecting  variation  in  magnetic  fields. 

14,430  A.  G.  Brown,  BovERi  ET  ClE,     Magneto-electric  ignition  apparatus.     (31/10/16, 

Germany.) 
14,437  Pearson.     Electric  primary  cells. 

14,446  Submersible  &  J.  L.  Motors  &  Durnford.     Electric  motors. 
14,451  Submersible  &  J.  L.  Motors  &  Durnford.     Dynamo  electric  machines. 

October  6,  1^17. 
14,455  Electric  Pulley  Block  Co.  &  Smith.     Electric  pulley  blocks. 
14,458  Goldstone.     Electro-medical  coils. 
14.481  Courtier.    Sparking  plugs. 
14.484  Inger.     Material  for  electric  resistances,  &c. 
14,493  Gukney,     Incandescent  electric  lamps  and  lamp  holders. 

Octobers,  1917. 
14,538  Young.     Machine  for  generation  of  electric  currents.  • 

14,557  Withers.    (Hart  &  Hegeman  Mfg.  Co.)     Eieclric  snap  switches. 

14.560  Remy  Electric  (^.    Circuit  breakers  for  ignition  apparatus.    (10/11/16,  U.S.! 

14.561  Lancashire  Dynamo  ii  Motor  Co.  SiWhitmore.     Magnet  coil  windings. 

October  9,  1917. 
14,582  B.  T.-H.  Co.     (C.  E.  Co.)    Thermo  regulators  and  alarms. 
14,588  Ross,  Courtney  i  Co.    Tools  for  clinching  electric  terminals. 

14.597  B.T,-H.  Co.     (G.  E.  Co.)    Signalling  systems 

14.598  Wall.     Alternating-current  generators. 

14,613  IsENTHAL,     Rheostat  or  resistance  indicators  for  switchboards,  &c. 
1'1,622  Fessenden.    Detecting  low  frequency  impulses.     (21/5/17.  U.S) 
14,626  Fessenden.     Detection  of  submarine  impulses.     (29/3/17,  U.S.) 

October  10,  1917. 
1  4,652  B.  T.-H.  Co.     (G.  E.  Co.)    Amplification  of  small  currents. 

14.653  B.  T.-H.  Co.     (G.  E.  Co,)     Leading  in  wires  for  incandescent  lamps,  &c. 

14.654  Illingworth.     Electrical  circuit  breaker. 

14,664  Lembrcier.     Electrically  heatEd  clothing  for  aviatprs,  &c. 

•      October  11,  1917, 
14,697  RoLLASON.     Impregnation  of  water,  &c.,  with  radio-active  emanations  and  gases. 
14,723  B.  T.-H.  Co.     (G.  E.  Co.)     Electric  switches. 
14,727  Chitty.     Dynamo-electric  n\%chines. 
14,738  Kenhett.     Portable  transformers  in  electrical  circuits. 
14,742  Smith.     Fitting  s.itety  fuses.  ' 

14.748  KiRLL  &  Stow.     Electrically-heated  apparatus. 

14.749  CowpER-CoLES,     Apparatus  (or  electro-deposition. 

14.750  SudmbrsiblbSi  J.  L.  Motors  &  Durnford.    Couplingdevlces  for  electric  cables. 


r  I'll  .-.torage  battery  plates. 
■fMlt.lkc. 
"■  of  caustic  alksll  from  sodium 


..nl  ioldoring  by  electric  arc. 
I  ijstion  enRlnes. 


Soilember  27,  1917. 


SUrt'inher  28,  1917. 


rproof  cssei  lur  electric  sppsratui,  8ic. 

.V      I  .li'Ti.slijr  Incandescent  Umps. 

los  by  electrolysis 
(ll/10/IMJ.S) 

■1,    machines. 

'/  Hrwitt.    WalertlthI  Rlsndi  lor 


VOLUNTEER   NOTICES. 

COUNTY  OF  LONDON  VOLUNTEER  ENQINEERS. 

ll.'a(li|imili  i,s.  Hal(lciluM..sli(.ct,  ( ).\fui(l  .strwi.  W.  1. 
Lieut. -Cdlimol  C.  B.  ClJAy,  \'.l).,  ComnimulinL'. 
Orders  for  tlu-  WVok. 
Olliimr  for  tlio  Week:   Sciioiul- Liriit.  E.  .\.  I'llmanii. 
DiilU  ;    Week  emiiii(i;  Siilunla.v,  Novi-inlior  17.  MM". 
Mniiday.-  -No.  11  (.'(>iii|iuiiy,  l.^'ft->[iilf.  KciiniitH,  SiKimllinn.  ti.HO. 
'riii'Hiliiy.-  -I'hvHiriil  J)rillaml  Biiyoiu'i.  Kxi-miHo.  ~.'.W, 
WiMliic-Miliiy.-  "No,  1  ( OiiiiHuiy,  O.'ltO. 

'rliiirM(liiy.-  -No.  '2  ('r)ni|)iuiy,'(I.O  Si({iialliiiK,  .\nibulaini.',  (i.Hd. 
I'Vidny.  '   No.  11  Coiniiany,  nielli.  Half,  UicniitN.  (i.liO. 

Siiliinlny.      liipHi'clioii  of  N.C.O.h  anil  Tiicn  in  Swlioiis  .\.  B  and  ('  liy  a 
SI  air  Ollircr  from  ( ;.().(.'.     All  N.C.O.m  and  nirn  in  fliosp  HccaionH  ino 
iiMluii'i'd  lo  |iaraili'  iii  lu<a<ii|Uarli'rH  at  2. Ill)  p.m.      Uniform. 
NoTK.  Jplic  .Mrdiiial  ( lIliiMT  will  attfiiil  foi-  ixaminalion  of  iiMMuit.s.  &o. 
oiiTliuiBdiiv.  al  ll.d. 
/Ml   I'liaiiU'lli'ii    111])    liail»(cli    milHl.    lie    iclurmd    to    tlio  Q.M.  Si'i'poant 
willioiit    di'lay.      I'iiIi'hh   iilli(<rwiHr    indicated,   all  ilrillH  will  tako   pliuiO 
III  li('ad>|iiartcrH. 


November  9,  1917  THE  ELECTRICIAN.  205 


OSRAMvPOPE 


THE  HOUSE  OF  LORDS 
DELIVERED  JUDGMENT 

On  Thursday  October  25th  1917 
in  the  Patent  Action  of 

TheOSRAM-ROBERTSON  LAMP  WORKS  Ltd 

V. 

POPES  ELECTRIC  LAMP  Co.  Ltd. 


Their     Lordships     held that 

the  fundamental  Osram  Patent 
No.    2:^899*  of    1904  was   \alid. 

The    Pope    Co.    had    infringed 

An  injunction  was  <;Tanted  with 
costs  in  rhe  House  of  Loids 
and      in      the      Courts      below. 

An  enc]inr\  vi^  to  daniaoes  iov 
past    infi"ini;enicnt    was  ordeied. 


206 


THE  ELECTRICIAN. 


KOVEJIBEK  y,    1917. 


For   Electric    Heating  \ 

We  offer  in  our  ikw  list  an  unsurpassed  range  of       | 

Sun     Luminous     Radiators    | 
Belling,  Revo  &  Faico   Fires 

All  tin:  rnodr  Is  sliown  are  in    ;>t<»<:k,    ready  for 

immediate    delivery.     The    styles     and    prices 

suit  all  tastes  and  all  pockets. 


Write  for  your 
(opv  of  "Com- 
(ortahli-  I'llertrir 
Heating"    to-day. 

The  SUN 

ELBCTRICAL 
CO.  I.TI)., 

118-120,  CHARING 
CROSS    ROAD.      l 
\      iii.i.i.isd  liVHiiAV  iiHiis.      LONDON,    W.C.2.      ? 


1, 

J 

1 

r 

4 

Y 

ii 

M 

• 

Oil   can    lake   i>lioC«»nie(rio  rcad- 
il5s  almost    in.slaully    with     the 

ACBETH  ILLUMINOMETER 

1  l.t  comi>lclc  Inilrumeni  In  lla  r.riyini  ci»c  la  aLown  above. 
1  o  m.lo-  .  mr.aurcmcni.  you  l.old  .  .!0   ounce    lnalrum.nl    In 
rout  liand  and  lake  the  rcadlnl  wMIc  !•<  a   convcnieni    aland- 

Ini  poalllon 
The  equlpmani  la  complete.  Includln.  a  refereno*  alandard  lor 
cliecUlni    purpnaea.      You   are    Independent    o(    a    Inboratarr. 
We  want  to  aend  rou,  poatklree,    a  cataloiue    lullr  dracrlbln)! 
Ikia  device.                                                       WRITE    US    KOR    IT! 

rhe    I..ceds    &    Northrup     Co.* 

lU'.i.''..  Sli-iiloii    Ave.   IMiiln.lpli.liin.  I'll..  U.S.A. 

1 
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(jDMMEKClAL^lNDUSTEIAL  SECTION. 


Tin"and  Tungsten  Research. 

Au  announcement,  i.^sued  through  the  Press  Bureau,  states  that 
one  of  the  most  attractive  fields  for  investigation  that  are  being 
<j|jened  by  the  exigencies  of  the  war  is  that  which  pertains  to  the 
w  inning  of  tin  and  tungsten. 

liccently  some  successful  experiments  have  boon  made  with  a,  view  to 
increa.siiig  the  recovery  of  tin.  No  systematic  researches,  however,  have 
been  undertaken  beyond  those  designed  to  improve  the  apphances  now 
in  use  ;  and,  having  regard  to  this  fact,  the  Privy  Council  Committee 
for  Scientific  and  Industrial  Research  has  expressed  the  hope  that  a 
Itcscarch  Association  niiiiht  be  cstablislied,  in  order  that  the  series  of 
investigations  already  unrbrtakeu  might  be  continued  on  a  larger  scale. 
One  of  the  difficulties  in  the  way  hitherto  has  been  the  want  of  adetiuato 
fund.s  for  sustaint^t  investigation  and  experimental  trials.  But  the 
Jlinistry  of  Munitions  suggests  that  those  interested  in  the  tin  and 
tungsten  mines  of  Cornwall  and  IJevon  should  co-ojjerate  in  the  estab- 
lishment of  a  I{<'Search  Association  and  contribute  to  a  central  fmid 
devoted  to  a  study  of  the  many-sided  aspects  of  the  problem.  In  this 
way  adifjuate  means  might  be  provided  annually  for  two  or  three  years, 
an<i  with  such  a  fund,  supplemented,  if  necessary,  by  a  grant  from  tho 
Committee  of  tho  Privy  Council,  experimental  n'searches  upon  soientifio 
principles  could  bo  conducted  under  the  continuous  supervision  of 
first-class  professional  men.  Under  ])roscnt  methods  over  35  per  ent. 
of  tin  and  a  higher  pereentace  of  wolfram  in  tho  ore  is  lost.  A  cop- 
fi-n'ui  c-  for  the  cousidiTation  of  the  (jroposals  of  tho  .Ministry  was  held 
on  Wednesday.  *  *  «  • 

The  Iron  and  Steel  Trades  and  Government  Control. 

At  a  well  attended  lueeting  of  merchants  engaged  in  the  iron, 
steel  and  metal  trades  on  the  North-Kast  Coast  on  the  Ist  inst. 
it  was  decided,  in  view  of  the  difficulties  in  earrj-ing  on  their  business 
owing  to  (iovernmcnt  restrictions,  to  fonn  an  association  for  mutual 
protection. 

Col.  Sir  .foHNSToN  \VAi.i..\fE,  who  presided,  said  that  the  merchants 
of  this  country  had  been  refeiTi'd  to  as  parasites  on  industry,  and  ho 
oonUindcd  that  their  methoils  were  strictly  honourable.  There  was  no 
intention  of  hindering  tho  Uovemnient  in  the  prosecution  of  the  war, 
but  the  merchants  claiuu-d  tho  right  to  carry  on  thoir  business  without 
undue  and  imnecessary  control. 

Mr.  .1.  liii.w  IJi'iii.vNAN,  chairman  of  the  Iron  and  Steel  Merchants' 
Section  of  the  lyondon  Chamlx'r  of  Comnieree,  said  the  merebants  had 
no  objection  to  the  Covernment  controlliuL'  tra<le,  but  lhc>y  objected 
to  the  way  in  which  that  cimtrol  was  eNenised.  The  Covemntent 
conHult^-cl  the  manufacturers,  but  ignored  th(^  merahants,  whose  know- 
leilge  anil  ex|X'rienco  was  invaluable.  There  was  n  great  danger  that 
the  eonlidential  information  which  had  been  uiven  freely  to  the  .Ministry 
if  Muniti<uiH  might  Ih>  used  afterwards  to  I  he  lU'triinent  of  the  merchants. 
Mr.  R.  .M.  Rii'liAiiiisox  warned  the  l.oviTnmenl  that  any  nttt'uipt 
to  eliminate  the  merchant,  and  prevent  him  I'Uiploying  his  capital,  and 
earrviiiu  I'll  his  ordinary  business  after  the  war,  would  Imj  attenileil  with 
grave  eon«e<|uenceM  to  the  community  at  Ur\:r,  IwiiideH  proving  a  valuable 
ussel  to  tlu<  enemy  In  his  efforts  to  recapture  trade  ill  the  world's  nuirkcts. 
The  n'Holution  to  form  a  local  niwo<-ial ion  of  meri'hants  was  carried 
^mannnounly,  and  a  committee  was  appoini4'd  to  make  arranKemeiits. 
•  *  *  • 

Excess  Prollts  Decisions. 

'J'he  "  l''iniineial  Times  "  iiublishes  a  suniiniiry  of  the  decisions  of 
the  Hoanl  of  Referees  regariliiig  increases  in  tho  pen'entago  rates 
for  excess  prolils  imdi'r  sec.  42  of  the  l''inaneo  (No.  2)  Act,  l!lir>. 

The  followmtt  aril  anmnKst  the  (hti  eiilaKeK  montnuu'd  for  limite<I 
linliility  coinpaiiieH  and  for  other  busiiussi's  nwiN'elively  : --Kli'ctric 
ealile  nmnufaelure.  7  and  H;  hydro  elic  iru'  |iower  ni  the  Tmnnvnal, 
II  anil  Ml:  electric  liKiil  and  |K>wer  at  llanKow.  Oond  III;  electric  supply 
ui  hiilin  i  anil  H,  in  l.<iiidon  7  and  N,  in  Ih"  provfnecH,  ,Vr.,  7)  and  M}, 
in  \  leloria  (Aiintralia)  and  in  New  /.ealaiel.  7)  and  Ml  ;  rlcelric  Iniclioti 
in  ShaiiKlini,  II  ami  HI,  in  Ca|n'  Colony,  71  anif  N|  and  in  India.  7  nnd  S  ; 
llUtnilfai'tlint  of  xirclrieal  llliiclunery,  7  anil  H;  iron  nnd  nteel  ilinnil- 
fnitiin-  tti  Ifenual,  III  and  II  ;  motor  umiiiiImih  Mirviiu-s  in  l/nidon  nnd 
1 1  s  and  II :    iimlor  inaniifai  tnie,  7  and  H  ;   niikel  niinuiK  in 

.Haiiilll;  nil   pniiliiiiii,!    in    i  nlifonila,  llumin,  I'erii  and 
I  iiidlM,  nnd  III  AKsnin,  H  aiePi  .   riihlier  growintt,  III  nnd  II  ; 

till  .III  'ifiiic  Old  iioniiiK  ui  .Malay,  Niniii  mnl  NiKPrrn,  i:i  nnd  U  :  Iraiii- 
wayii  and  liulil  railway!  7)  and  S}  ;  liint.tilen,  (Ina  oxUIn,  fte.,  mnnufni  - 
U>m.  12  nnilin. 

In  the  "  i.i>iidnn  llarelle  "  ..f  (1.1.  HO  Hi.  riillnWins  ndditii'uml  de.  i.i..ii 
(knioiiKat  otlii-m)  in  re|Mirted        Mrtiiiid   'lo.-  i.f  pure  tii«  il   ailn  >i   «,ii.> 

(nn  tlin  npplleatioii  of  the  Therninl  ,Syii.l  .   I.id  I.  H  |ii<r  cent    in  ll >«< 

ii(  »  iioniiiniiy  nnd  M  |>er  cent,  pliia  2  i>  i  '"lit.  m  thn  ooae  of  any  oilier 
Inkde  or  liiMineM  for  a< iinluiK  iieriisla  '  lelinu  Aftor  Dee.  31,  lUld. 

_  •  ♦  •  • 

Ball  Bcarlniri. 

I'\  an  ..Filer,  dated  Nov.   I,  llir  Mini.<i   r  of  Mliniltonn  linn  ilirr<'tr<l 


or  any  part  thereof  except  in  accordance  with  the  terms  of  a  licence 
issued  under  his  authority. 

Xo  person  shall  until  further  notice  sell,  supply  or  deliver  any  ball 
bearing  or  any  part  thereof  whether  situated  in  or  out.side  the  Cnitcd 
Kingdom,  or  punihase  or  negotiate  for  the  purchase  or  take  delivery  of 
any  ball  bearing  or  any  part  thereof. 

.All  persons  engaged  in  the  manufacture  or  sale  of  ball  bearings  shall 
make  such  returns  with  regard  to  their  businesses  as  shall  from  lime  to 
time  be  re<iuire<l  by  or  under  the  authority  of  the  Minister  of  Munitions. 
All  applications  should  be  addresse<l  to  the  Director  of  Ball  Bearings, 
T..M.3,  .Ministry  of  Munitions,  Whitehall  place,  London,  S.W^.  1. 
«         «         «         * 

Water  Power  in  Canada. 

tm  ReciTit  investii.'ati.iiis  by  the  Water  Power  Branch  of  the  Canadian 
Department  of  the  Interior  show  that  the  Great  Saskatchewan  River 
and  its  tributaries  (which  drain  the  southern  jiortion  of  tho  Provinces 
of  Alberta  and  Saskatchewan)  and  the  Winnipeg  River  and  other 
streams  flowing  into  Lake  Wiimipeg  can  give  enough  water  power 
to  generate  at  least  1,172,0<W  h.p.  of  electrical  energj-.  In  the 
Athabasca,  Peace,  Churchill  and  other  large  rivers  which  drain  the 
northerly  jxirtion  of  the  three  Provinces,  there  is  sufficient  water 
power  to  give  5,4l).5.t)()0  it.p.  of  electrical  encrgj'. 

Uj)  to  the  present  12  plants  have  btvn  established  nnd  only  100,000  H.p. 
is  ai-tually  being  utihsed,  of  which  Ul7.(IO()  H.p.  is  developed  by  four 
plants.  'Two  of  these  plants  are  on  the  Winnipeg  River,  and  belong 
to  tho  Winnipeg  Electric  Railway  and  t  he  Municipal  Railway  resjvct  i vely , 
and  two  aro  on  tho  Bow  River  at  Kananaskis,  ;'iO  miles  west  of  the  city 
of  Calgary,  where  31,000  H.p.  is  developed  and  use<l  mainly  in  lighting 
tho  city,  running  its  street  cars  and  su)>plying  motive  jtower  nt  cheap 
rates  to  its  industries.  There  is  sufficient  water-|xiwer  in  tho  Winnijjeg 
River  to  produce,  eventually,  as  great  a  volume  of  hydro-clcctrio  ]x)wcr 
as  is  now  taken  from  Niagara  Falls,  ami  there  is  sufficient  in  the  BoW 
River  basin,  supplemented  by  storage  capacity,  to  crvatc  93,OtX)  H.P..  all 
within  easy  transmission  reach  of  Calgar)'. 

•       .  •         •         * 

Parliamentary  Representation  (or  the  Metal  Industry. 

.\  me  ting  was  le  cntl.  held  ni  liirmingham  in  support  of  tho 
formation  of  a  federation  of  British  ineahanis  who  are  engaged 
in  the  iron  and  steel,  tinplate  and  metal  trades.  The  "  Bir- 
tnlnghnm  Post  "  thinks  the  meeting  may  a.H,sist  towanls  the  n-newal 
of  u  movement  for  establishing  an  informal  Iron  and  Steel  Com- 
mittee of  members  of  the  llouw  of  Coumvons.  a  project  from  which, 
at  its  inceiition  14  years  ago,  much  was  hojK-d  in  the  way  of  collecting 
and  collating  iivfonnation  in  reference  to  the  iron  and  sterl  trades. 

lt,s  origin  dates  from  .lune,  1003.  when  r»>pre«ent*tive«of  the  iron.  Bt<fl, 
mc'lianical  and  elc.tri.al  eni;ini<riiitf  trades,  a.H.scmblc.1  in  n  Commons 
committee-room,  anil  n-..oK.il  ;  That,  having  n'K.nnl  to  the  pres.-nt. 
piil.li.-  .liscus-sion  m  l.i  |~>"ibli.  li"-  d  .lui.e.-".  it  is  des.ml.le  that  a  com- 
mittee of  those  intcn'stcd  in  lli.  '  ■  '■■■■■'  ,.,1...  .1... 
construction  of  all  kinds  of  ma.  ' 
nitentioii  to  the  unfair  and  ill. 

tariffs,  the  trusts  and  .artels  1..  w  

to  that  end.  and  in  ante  ip.iti..ii  ..(  |~.  ■  ""id 

coU.nial  tiovcriiiiUMits.  nbihli-  iiif.rio  .  *nu 

facturtTs  to  enable  I'arlininent  an. I  i  he  .   ne 

corn'ctly  tho  serious  injury  wliieli  lhn<ateii- 

dustrica."     The  coinMiill's.  \rn-  not   n-Mve<l 

nor  in  either  of  H  '         '  .u  llHO.      X..    . 

those  ciiKAIied  in  iiieU^I  and  en. 

Ih-  it.lei|iiaU'ly  I.  ,  "  "■•"—  "'  "  • 

pr..p....a|s   whi.li   an.    : 

ills.  u..Hi.ni.  but  It  IS  i|ii. 

that  .iiilliii.'il  alH.vi-  «...    . 

in  III.'  iiulintri.'s  in    i|n   -i  ■  " 

and    tins    ntfiiii    sh.mM     !"• 

Kislornlion  r.'pn'«intiiii!  lie    v> 

thai  whilo  the  ((.hkI  of  n  par  1.  II  .!■  iie...-i  .    -    , 

at  the  nwiU  of  Iho  Empim  on  a  «h  le  siuiul.l  n«%  be  (orr>t%«i. 
•  •  •  • 

Supply  of  BulldlHK  Mttlrrhik. 

The   MiiiiHiiM    .1    l:...  iiMni  l...n  li.u«  »p)v>ii»l«<«l  «  ( ,»mmit<er  to 

r„,H.rt.oi,li.  ve    •    ■■■'•<      M,.,.h,n.ii.l.lin,.m.»t.^n.iUffrr.'-ewar, 

rii»  <  h 

tions  W. 
M  r.  \|: 

r  i:;;.i 

■' '  . ». 

II. 


shall  nialilll.o'ti 


|.>>ll  lirariiii;  .ir  r  .Hit  lieariii 


IM>.     I..I.I.I.IW    Malcnolt 
II.  2,  tjiieno  .VniM't  (}•(•■ 

1>2 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Barrow-in-Furness. — Sanction  has  been  received  to  borrow  £10,575 
for  boiler  foundations,  steam  pipes,  &c.,  and  for  sub-station  plant 
and  switchgear,  and  a  sum  of  £5,325  for  mains  extensions. 

Beetle. — In  view  of  the  increasing  demand  for  electrical  energy  for 
jiower.  it  is  projKjscd  to  form  a  special  committee  to  consider  and 
report  upon  a  scheme  of  extensions  for  the  electric  supply  under- 
taking. 

Bradford. — Last  week  the  Corporation  accepted  a  tender  for  the 
supply  of  a  12,000  kw.  Parsons  turbo-alternator  at  £45,775. 

The  chairman  of  the  Electricity  Committee  (Aid.  Robinson)  said  that 
the  matter  had  been  before  the  Council  since  June  1916,  and  it  was  not 
imtil  Aug.  21  last  that  they  got  permission  from  the  Ministry  of  Munitions 
to  put  in  the  new  macliinerv  which  was  necessary,  because  the  plant  at 
\'aIley-road  was  fully  loaded.  The  peak  load  for  some  time  last  month 
had  been  18,000  kw.  They  had  practically  no  spares, and  it  was  very 
important  that  they  should  put  in  the  plant  as  soon  as  possible. 

The  Committee  had  once  more  brought  forward  the  proposal  for  in- 
creasing the  charges  for  electricity.  The  Council  had  referred  the  pro- 
posed increases  back  to  the  last  meeting,  but  since  then  there  had  been 
another  increase  in  the  price  of  coal  of  2s.  6d.  per  ton,  and  if  something 
was  not  done  to  meet  increased  costs  their  accounts  would  next  year 
show  a  balance  on  the  wrong  side  of  the  ledger. 

After  discussion,  the  suggestion  was  made  that  the  Council  should 
accept  the  new  charges,  but  that  they  should  not  come  into  operation 
until  April  1  next  year. 

Aid.  Kobinscm  accepted  this  compromise  and  the  minutes  were  then 
approved. 

Durham.— Whickham  Vrban  Council  has  approved  the  plans  of 
the  ('{junty  of  Durham  Electric  Power  Supply  Co.  for  laying  a  h.-t. 
transmitsion  cable  from  Dunstan  to  the  district  boundary  at  Sipiare- 
bridge,  iswalwell. 

Kilmarnock.— The  .Scottish  Office  has  sanctioned  the  borrowing  of 
nil  ,0(10  for  extensions  of  the  electricity  works. 

Leicester. — .As  stated  in  our  last  issue  the  Corporation  have 
unaniiDousl^v  adopted  the  proposal  to  acquire  a  site  for  a  new  generat- 
ing station. 

Aid.  Flint,  in  moving  the  adoption  of  the  scheme  of  the  Tramways 
an  1  Electricity  Committee,  said  that  they  were  now  working  at  the  full 
capacity  of  both  their  generating  stations.  There  were  appHcations  in 
hand  for  WJO  kw.,  and  other  applications  were  coming  in.  It  was  thought 
there  would  be  an  incrciiscd  demand  in  future,  in  advance  of  pjc-war 
time,  and  the  bup|)ly  of  electricity  for  power  had  gro\vn  from  63,000 
unit*  in  1008  to  i).0<K),000  in  1916.  The  committee  had  reviewed  the 
entire  pfwition,  and  thought  it  would  be  a  satisfaction  to  have  expert 
advice.  The  services  of  Mr.  C.  H.  Wordingham,  president  of  the  Institu- 
tion of  Electrical  Engineers,  had  been  obtained,  and  he  was  of  the 
opinion  that,  looking  to  the  future,  it  was  essential  they  should  have  a 
large  central  station,  and  that  the  prewnt  sites  were  not  capable  of 
extenHion  to  meet  the  probable  demands  of  the  future.  With  regard  to 
the  site  recommended  by  Mr.  Wordingham  they  had  tried  to  secure  an 
option  of  purchase  at  a  lertain  price,  but  they  had  not  agreed  upon  the 
price,  and  negotiations  w<Te  still  i)r<Keeding.  Although  they  were  looking 
t<>  requirements  for  Mimcr  distance  ahead,  their  intention  was  not  to 
I'onimil  the  (  orporatiim  to  unnecessary  expenditure  at  an  early  date, 
cither  for  buildings  or  plont.  but  to  move  in  stages.  'J' here  were  outside 
int'TCdts  wanting  to  come  into  Ixicesler,  and  if  the  Corporation  failed 
to  meet  thi'  demand  for  electricity  they  would  get  in. 

.Mr.  C.  H.  WoiiDiNuliAM,  who  was  invited  to  addrirss  the  Coimci', 
•aid  the  war  had  had  a  great  inlliicnce  on  the  electricity  supply.  There 
wan  u  very  mmh  larger  deniund,  and  which,  no  doubt,  woulil  iliminish 
in  so  far  as  it  relalcrl  l>i  war  purposes  at  the  end  of  the  war,  but  ho 
tlioiighl  the  dcmiind  wnujil  be  at  least  as  great  for  those  induHlricH  which 
Wfiidd  take  the  place  o(  the  ninnufocturc  of  munitions.  The  use  of 
cjcctrir:  iiower  had  briiiiudit  home  as  nothing  i^lso  could  hiive  done  tlio 
munifold  atlvsntngcH  of  I'icctricBl  driving:  tlicrefori',  he  thiuighl  tlio 
demand  would  not  ilimininh  after  the  war,  but  woidd,  on  the  contrary, 
greatly  inereaii<>.  The-  need  for  economy  had  iH'cn  brought  honu;  to  the 
nntionni  conscience.  Kleclric  |Hiwor  supply  was  one  means  of  econo. 
mining  fuel.  The  grealeHt  ccnomy  of  fiiel  would  be  gained  by  cordial 
co.ii[»rnliiin  between  the  gan  and  i-leetric  inlereKlM.  In  that  town  llicy 
wen-  fiirtiiiintc  in  having  loitli  in  their  own  hanclM,  and  were  thus  able 
III  WTiiM-  that  CI, .operation.  In  order  to  «e<  lire  llic  iimximiim  economy 
of  fuel  and  the  leant  wasleof  electrical  energy  tliey  miint  lotidiict  opera- 
tions on  a  larger  miile,  and  the  uounly  miint  floiiKciilriile  Iheir  plant  in 
II  few  large  nUitioMM.  The  day  of  the  small  Klalioii  was  gone.  If  they 
allowed  nn  oiilsiile  aiithnrily  to  come  in  and  supply  elcclrii  ill  energy, 
they  had  not  only  llieir  prenenl  electrical  iiiiilerliiliingn  to  ciiii«idi'r,  but 
aim'.  Ilie  capital  expeniled  on  the  gas  iindertakiiik'.      If  ihcy  dcvclo|ied 

I'll I'  ■•    >  riiUK  nide  by  side,  they  could  ensure  that  all  in  Ihc  way  of 

.  friiiii  their  works,' otherwise  they  niiKht  be  faced  with 
'  the  eli.iricilv  undertaking  putlinu  down  its  own  gim 
.  .  ,  i,..il.f..rtiiiintely,  available  in  til.  town  nil  the  n-.|iiii.ili"i  for 
ipplv  on  a  liuKc  nciii'e.  They  were  n.'.ir  n  coid  mipply.  and  (hey 
iinali-  in  having  llim  nil...  which  p.i«».«""d  nil  I  lie  nlirjIiiitcK  for 
J  ...,., I, .<> M,,.,,.v,i     .1  11..^    ..  i.lili.,!..'.!  1I..1I    -.lull. .11  on 


modern  lines,  they  would  have  one  of  those  large  stations  and  would  be 
in  a  position  to  make  favourable  terms  for  linking  up  with  other  large 
stations.  Smaller  stations  would  not  have  any  chance  whatever  of 
joining  up  in  a  large  scheme  for  covering  the  whole  country.  A  largo 
.  station  and  a  consequent  cheap  supply  woidd  be  likely  to  attract  indus- 
tries to  Leicester. 

After  discussion  the  motion  was  unaniiuuusly  agreed  to. 

GENERAL. 

Ballyconnell. — The  local  electric  light  and  power  company  has 
entered  into  a  contract  with  Bawnboy  Rural  Council  for  the  electiic 
lighting  of  Ballyconnell  for  the  season. 

Carlisle. — The  employees  of  the  electricity  and  gas  departments 
receutlj-  asked  that  the  existing  war  bonuses  should  be  counted  as 
wages,  and  that  an  advance  of  5s.  per  week  be  also  granted. 

The  Wages  Committee  has  dechned  to  accede  to  the  request  that  the 
war  bonuses  be  counted  as  wages,  but  recommended  that  in  detennining 
the  rate  of  pay  for  overtime  the  bonus  be  included. 

This  has  been  confirmed  by  the  Council,  and  the  question  of  the  os. 
advance  in  wages  has  been  deferred  for  three  months. 

Cleckheaton. — Arrangements  have  been  made  with  the  York- 
sliire  Electric  Power  Co.  for  a  supplementary  supply  of  electricity  in 
bulk. 

Edinburgh. — The  annual  inspection  of  the  municipal  electricity 
supply  stations  took  place  on  the  1st  inst.,  and  subsequently  the 
convener  (Councillor  Bruce  Lindsay)  and  the  members  of  the  Electric 
Light  Committee  visited  the  M'Donald-road  station,  where  the 
engineer  (Mr.  F.  A.  Newington)  explained  the  recent  developments. 

Afterwards  the  Committee  visited  the  sub-station  at  the  North  British 
Rul)ber  Co.s  works,  where  the  new  transformers  and  switchgear  were 
inspected. 

In  the  evening  the  convener  entertained  the  members  of  the  Com- 
mittee, the  Corporation  officials,  &i\,  to  dinner  in  the  Caledonian  Station 
Hotel.  In  the  course  of  a  statement  on  the  progress  of  the  electricity 
department,  Mr.  Bruce  Lindsay  stated  that  the  consumption  of  electrio 
lighting  units  for  the  year  ending  May  last  was  8,651,300,  a  decrease  of 
96  per  cent.  Tho  power  units  were  9,051.000  units,  an  increase  of  25  per 
cent.  The  public  lighting  represented  176,100  units,  a  decrease  of  62  per 
cent.,  accounted  for  by  the  restriction  of  public  lighting.  Traction  re  pre- 
sented 1 18,000  units,  a  decrease  of  4  per  cent.  The  units  sold  for  power 
wore  more  than  the  units  sold  for  lighting  for  the  first  time  in  the  history 
of  the  undertaking.  Since  May,  1912,  tho  units  for  power  were  nearly 
doubled.  Tho  total  horse-power  of  the  motors  connected  was  now 
19.285.  The  total  capacity  of  their  stations  was  20,210  kw.,  but  looking 
at  it  from  the  point  of  boiler  power  it  was  only  16,000  kw.  They  asked 
liermi-ssion  to  have  two  of  the  new  boilers  for  Portobello  station  worked 
temporarily  at  M'l)onald-road,  but  that  was  refused.  In  tho  winter  of 
1913-14  the  load  was  12,500  kw.  If  there  were  no  hghting  restrictions 
they  would  be  running  at  a  load  of  15,540  k.w.  '  So  that  tliey  wero 
running  dangerously  near  their  possible  capacity.  The  North 
British  Railway  Co-  were  at  present  taking  from  6,000  to  7,000  kw. 
Thoy  had  an  engino  which  might  give  way  at  any  time.  To  replace  that 
engine  they  would  roiiuire  2,000  kw.  to  3,000  kw. 

In  regard  to  future  developments,  they  wciv  extremely  anxious  as  to 
the  construction  of  the  new  station  at  PoitohcUo.  Thoy  meant  in  tho 
next  few  days  to  send  a  further  eomniunication  to  the  Hoard  of  Trade  on 
that  subject.  That  was  altogether  outside  tlie  question  of  what  oleotrio 
))ower  might  be  ivquircd  for  tramways.  They  knew  that  in  the  courso 
of  the  next  two  or  threo  years  there  might  be  a  largo  requirement  for 
electric  powerfor  tramways.  Without  the  Portobello  station  thoycould 
give  notliiiig.  With  regard  to  their  own  municipal  work,  it  appeared  to 
him  that  liorsepower  would  be  displaced  by  electric  (lOwer.  In  tho 
cleaiiHing  departmont,  for  instance,  he  was  quite  satislied  the  internal 
combiistioii  engine,  the  petrol  engine,  was  not  suitable.  There  was  far 
too  much  stopping  and  starting  with  the  petrol  engine.  Corporations  in 
Knglaiid,  as  well  as  Clasgow  Corporation,  had  been  going  in  for  wagons 
propi'llijil  by  eloetriii  power.  He  anticipated  there  would  lie  a  largo 
exlen^ioii  of  the  u.ie  of  electric  current  in  that  way.  iTuliistrial  extension 
depend,  d  mainly  oil  cheap  olectrii^  jiower.  Thoy  could  extend  indus- 
I  rially  in  Kdinbuiijli  to  any  extent  without  luejudiciug  the  amenity  of  tho 
<  ily.  With  electric  pnwcr  they  would  have  no  chimney  stacks  or  smoke, 
and  ( liey  would  have  aliuiuhuico  of  |iowor  at  a  low  cost.     They  were  most 

happily' pla 1  with  regard  to  the  ollicials  in  the  electricity  department, 

pariiciihirly  with  regard  to  Mr.  Nmvinglon,  Mr.  Seddon,  his  second  in 
eomiimnd,  and  .Mr.  Uobortaon,  who  was  in  charge  at  M'Donald-road. 
In  the  near  fuliini  they  wore  likely  to  have  very  strenuous  times.  Mr. 
Unice  Lindsiiy  uoncluded  by  proposing  the  health  of  the  officials,  to  whioh 
Mr.  Newiiigt^in  replied. 

Till)  Ci.inmitlee  rci-iimmonds  tho  Council  to  incrense  tho  charge  for 
eiirreiit  fi.r  domestic  lighting  by  Jd.  per  unit,  in  view  of  the  increase  in 
llio  price  of  coal. 

EleolMcity  In  Agriculture.— The  Coimnittec  of  tho  Municipal 
Klectrieid  AHsinijitioii  on  tho  <lcvelopn\ent  of  oleetrieity  in  agrlcul- 
turiil  iireuH.  which  originally  consisted  of  the  Mutiieiiial  KlectTieiil 
ICnginiMTH  .if  I'.iisli.l  (.Mr.  il,  Fiitiidav  I'metor).  Norwich  (Mr.  K.  M. 
Lotif).  Her  foul  (Ml.  W.  T.  Ken),  Wolverlmmplon  (Mr.  f>.  T.  Allen),. 
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Chester  (Mr.  S.  K.  Britton)  and  Ipswiih  (Mr.  F.  Ayton)  has  now  been 
enlarged  by  the  inclusion  of  the  foUowiiiir  eo-opted  membeni :  Lord 
Tollemache,  Commander  P.  X.  Bircliam  and  Prof.  Jorgensen, 
together  with  Mr.  C.  T.  Allen,  representing  the  Incorporated  Associa- 
tion of  Ele'-trif  Powjr  Companies,  and  Mr.  C.  W.  Langford,  repre- 
fientintr  tlie  National  Fanni t.s"  Union. 

Electric  Power  Supply  Committee.— .^t  the  recent  quarterly  meet- 
ing of  the  E.xetutive  Council  of  the  Urban  District  Councils  Associa- 
tion a  report  was  submitted  by  the  sub-committee  appointed  to 
lireparc-  and  consider  the  e\idence  to  be  given  on  behalf  of  the 
association  before  the  Board  of  Trade  Electric  Power  Supply  Ccm- 
mittee. 

It  appeared  that  Jlr.  W.  P.  Nicholas,  of  Rhondda,  had  been  appointed 
to  give-  evidence  and  to  state  the  case  on  behalf  of  the  association,  and 
that  Mr.  A.  H.  Dykes  (of  Messrs.  Handcock,  Dykes  &  Trotter)  had  also 
been  consulted  us  to  the  evidence.  The  sittings  of  the  committee  beins; 
jirivafc.  no  proof  of  the  evidence  is  available. 

Gillingham. — The  Council  has  rejected  a  recommendation  of  the 
Electricity  Committee  to  increase  the  price  of  electric  current  by  a. 
further  10  jier  c-ent.  The  deficit  on  the  undertaking  will,  therefore, 
be  nic-t  out  of  the  rates. 

Glasgow. — .\s  the  engineer  and  general  manager  of  the  elec- 
tricity de])artment  (Mr.  W.  \V.  Lackic)  has  rejxjrted  to  the  Elec- 
tricit\  Committee  that  the  higher  price  of  coal  would  entail  an  addi- 
tional expenditure  on  fuel  for  the  current  year  of  about  £2.5,000,  the 
committee  ha«  been  authorised  to  increase  the  charges  for  electric 
energy  for  all  purposes  by  OOTod.  ijer  unit. 

Hebden  Bridge. — The  Council  recently  made  arrangements  with 
Halifax  Corporation  for  the  supjily  of  electricity  in  bulk,  and  the 
distribution  Kub-st-ation  is  nearly  ready  for  giving  n  supply. 

Increased  Charges  for  Electrical  Energy.— The  charges  for  current 

are  being  increased  at  tin-  f(]|lowinL'  places: — 

1/c-k  (  ouni  il  has  (l(<  iiliil  to  inc  lease  its  charges  for  energy  for  power 
purpcjsos  by  10  per  cent. 

At  .Salford  the  existing  irliarges  for  clc-ctricity  are  to  be  increased  from 
]0  to  20  per  cent,  for  lighting  and  from  IS  to  30  per  cent,  for  power,  from 
Dee,  1. 

.Southampton  Corporation  is  increasing  its  charges  by  10  per  cent. 

(das|;ow  Corporation  is  increasing  its  charges  for  current  by  OOTod. 
JHT  unit. 

Burnley  Klei-tricity  CnnimittcH;  recommend  increases  of  OI2d.  per  unit 
for  current,  power  and  traction    and  jd.  for  lighting. 

Burton  Corporation  is  increasing  its  charges  by  10  per  cent.,  both  for 
lighting  and  (Kiwer 

.At  Todmordcn  the  charges  have  been  Increajied  10  per  cent.,  with  a 
flat   rate  of  M. 

Acirington  Corporation  charges  are  bi'iiiir  increased  as  follow.s  :  10  per 
cent,  to  eonsnniers  on  the  rateable  value  system  or  usinK  current  for 
heating,  10  jut  cent,  to  power  UHcrs  not  atfec^ted  by  i oal  sliiling  scale, 
and  o  <M1<I.  per  unit  to  piwer  users  under  agreement. 

Kalkirk  C.un  il  has  de.i(l"d  to  incRNis-  its  charges  for  curn-nt  for 
ligliliML'  liy  Id.  |"r  nint  and  for  power  by  okT.mI.  |kt  unit. 

Islington  (London).  The  speeial  Coiiiuiilteeon  Wages  re|K>rtK  that 
tlie  CoMiniitti'e  on  I'roiluetion  has  deiideil  that  the  varioUH  incr<>aHes 
of  WHge-i  granled  by  the  Council  to  men  employed  in  the  electricity 
department  sihiulil  not  be  taken  into  He<ount  by  the  Couiu-il  in  the 
coliipiitation  of  the  increased  war  wa^''"  of  I2«.  J>er  week  recently 
awarded  by  the  Commitlee. 

Till'  A«^ocialion.o(  Klielmal  Statiiui  KnuineerK  has  reipiesled  the 
CoiMw  li  to  grunt  n  bonus  or  war  ««((<■  "'  I'"  I""''  week  to  all  engineeniig 
UK,,!  t.inis  of  the  (jrndes  represi-nted  by  Hie  asuoeiiilion,  and  has  iiino 
ap|>li'il  (or  an  iin  ri'iiM4'  of  -.'."i  |st  cent,  on  the  pre  »iir  salary  paid  to 
nspii-l lints.  Till-  Comieil  nr<-  rermnmeiuli  .1  not  to  aeceile  to  the  ilenuiiuls 
o(  the  nnsoi  lation,  inH«iiiui'li  »«  the  ne.  ■  --ury  niaebiiiery  has  been  pro. 
viih'ii  liy  the  Slate  (or  settliUK  rales  of  |<ii\  iiiul  Niiliiries  o(  |HT<«ins  em- 
ploy! il  III  extiibli>hmen)«  I'ontiollcd  by  lie  Miniitry  of  Munitions.  Yh" 
re|H.rl  lins  Is  en  adopted. 

Rolhcrham.  .At  last  wcek'n  mtM'lmii  of  the  Corimralinii  il  wn« 
di-eided  to  iiKTeaHC  the  Halary  of  lite  eln  Ineal  engine<'r  and  trnmwayx 
iniiiiii^jer  I  Mr.   K.  Cmins)  by   ClOO  per  aiiniiin. 

A  pii>po»al  to  separnle  Hie  Iruniwrny  If"  in  I  ho  elcclrii  ily  depart  n^'nt 

Hii'<  lejei  led 

Shipley.  TliP  elmitinaii  of  the  Lis  mid  Kiwlrielty  Comniillio- 
anih.iMned  nl  the  Coiinril  meeting  I'-*  ^«<'<*k  that  (he  luimbrr  of 
oleilrii  ilv  coiiminierN  had  been  mere  .■.-.I  from  1177  to  over  l.0ln>. 

Til.'  .leMinud  (or  ejeelri.    .  iirtrtii    v  -len.Kly,  iiinl  lb.   r,.„i 

mill  .     WMiilil    hold   It   •!»'•  III!   inr.  i  I  r   the   ii.l%  i%>l.ilii\    ..i 

llier.,i.iim  (lie  eleelriiilv  .  hi.tnes  I  ■"••r  .  ...i   .,(  ,  ,.,.i  .>„■[ 

UIniiii  M,.|e   lll.ollle   (lofii   .ollleu  I 

It  M.is  .>;i..'.|  thilt  n  liiriier  iitmil"  litod. 

SponborOUgh.      The  Counejl  all  .1   J    '  -11  ngn'r 

iiirt,!    nitli  )|„,   \ork«biie    Kleelm    C i  I  o.   lot    a  Mippl.  menial  \ 

KiiM.  Is  ■•(  eleilrie  i  iirr-^nl,  mibjoet  to  ilie  Mineliiiii  of  the   |l<iiiril  o( 

'' '     '    I'' ■'•  ....  ..|..|.i...,- I.     1 1  <  ir.iiialormii)^  |,|.,„i 


Stepney  (London).— At  the  C Huncil  meeting  to-day  (Friday),  the 
Finance  and  Parliamentary  Committee  will  submit  a  report  in 
reference  to  a  loan  of  £15,(J00  borrowed  for  the  electricity  depart- 
ment from  the  Derbyshire  Miners"  Ae.«ociation,  at  4  pjr  cent,  interest, 
in  accor  'ance  with  authority  on  .lune  29,  1915. 

The  Electricity  Supply  Committee  has  received  from  the  association 
a  request  that  the  interest  be  increased  to  5}  per  cent,  as  from  July  l:( 
last,  and  the  Finance  and  Parliamcntarj-  Committee  recommend  tliat  the 
request  be  acceded  to. 

Todmorden. — The  electrical  engineer  (Mr.  J.  Boyc?)  recently 
inquired  whether  Huridey  Cor])oration  were  prepared  to  enter  into 
negotiations  for  the  supply  of  electricity  in  bulk,  but  the  Electrcity 
Committee  has  decided  that  the  proixisal  is  not  feasible  at  present. 

West  Ham. — The  Electric  Lighting  Committee  recommend  that 
the  undcmientioned  officers  be  granted  an  increase  of  lo  l>er  cent, 
on  tlieir  pre-war  salaries  as  under  (less  any  merit  increases  granted 
since  the  commencen  ent  of  the  war),  to  date  from  the  1st  ult. 

-Mr.  J.  Allan,  station  superintendent  ;  .\lr.  K.  Famdon.  sales  manager; 
Mr.  \V.  A  Gilbert,  mains  encinis^r  ;  Jlr.  W.  F.  Edgerton,  assistant  sales 
manager  and  meter  superintendent ;  Mr.  ('•.  Smith,  departmental 
accounts  clerk  ;  .Mr.  H.  B.  Johnson,  chief  clerk  ;  Mr.  E.  Tombs,  stores 
manager;  Mr.  O.  I).  Bendix,  assistant  station  superintendent  ;  Mr.  AV. 
Whitney,  assistant  mains  engineer  ;    Mr.  W.  S.  Cobb,  station  foreman. 

It  is  further  reconnnendcd  that  an  increase  of  10s.  per  week  be  given 
to  .Mr.  R.  .Snell.  a.ssistant  meter  superintendcDt,  and  to  Mr.  H.  B.  Irons. 
installation  inspector. 

Workhouse  Lighting. — The  Tipiierary  Cuardiane  have  decided  to 
spend  il-IOO  on  repairs  and  improvements  in  the  electric  lighting 
jilant. 

Wrexham. — The  salary  of  the  a.ssistjint  electrical  engineer  (Mr. 
S.  Thornton)  ha.-  been  iiurcas*  il  to  cio<  p-r  ^inninii. 

ELECTRIC  TRACTION. 

Bradford. — Recently  the  tramway  workers  applie<l  for  an  advance 
of  £1  )ier  week  on  the  jire-war  rate  of  wages,  and  now  the  women 
employes  of  the  Corjioration  have  applied  for  the  eipiol  terms  with 
the  men. 

The  Ceuneil  are  recommended  to  allow  the  overhead  staff  in  the  tram- 
ways department  a  fortnight's  annual  holiday,  commencing  next  jTar, 
instead  of  a  week,  as  at  presc-nt. 

Edinburgh.— .^t  last  week's  meeting  of  the  Council  the  Tramway 
Coinniittee  recommended  that  no  immKliat*  steps  In"  t«ken  to 
obtain  Parliamentary  jiowers  to  con.struct  the  pro|Ksed  troinwa)' 
fr.im  Edinburgh  to  South  tjuefiisferry. 

Edinburgh.  In  i-eganl  t  I  the  pnq>osal  of  the  Council  to  constnict 
an  electric  tramway  to  l^uccnsferry  the  .A<liniralty  state  that  they 
would  prefer  the  line  to  be  carried  still  further,  vi7..  to  Port  tMgar. 

The  .Vdiuiralty  nMonvnieiid  thai  the  line  should  keep  to  the  high  r\>«d 
past  Dalineny,  and  that  a  line  should  U-  run  down  to  lUwes  Pier. 
-      When  the  question  eame  N-fon'  the  Council  Isiit  week.  Bailie  Biichan 
moved  dehiy  until  .Manh,  and  dwelt  on  the  heavy  exjwnw  m\-olviHl, 
.some  £2(KI.(KHI  to  £2.'"<0.IHHI. 

The  eonvener  of  the  Tramway  roniinittee  (Mr.   Hum- ■■ 
Council  to  decide  to  mak<-  a  Iraiiiway  to  tjui-ensferry.  and  li 
moved  thai  the  Couneil  apply  for  P«rliiiu>entnry  (x-wep.  r.-. 
s<'ssion  to  constnict  an  eleilni-  tramway  lo  Pi^rt    l->lc  >r.  «>>''  .*  l-rAii.  Ii 
to  the  Hawes  Pier  at  ym-<-nsfi.rrv.  ami  thai  ft  branch  of  llir  line  nhoulil 
1h-  earried  over  l^e  l»ei."    It'"i-    '■•  '  r.o.-I.Uli.  .Ol.l  th  .1    .up.li,.  .    !.t  oi.  I, 
should  ls>  carried  from    ' 
inillee  would  then  ««'ll  !■ 
menlary  noliie.     One  i.  .i 
IMirtieshad   already  plans    l>'i 
iiol  Ro  on  If  the  eilvtis'k  lln 
lie  ihea|HT  than  oiniiif'"- 
liesl,    liecBUm"    it    wii»    '' 
lo  overhead  wire*  U|».i.  I  ■ 
Hii|B-.»ln-el  iintil  •'■•  '  ' 
aeciimuliilor"  u|' 
run  n  IrmU  Ihr. 

Thesus. 

to  (^11.. 
would    I" 
h„.l  .... 
bo 
III. 


..  ..iild  inform 
.>.»s-d,  whether 
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Electric  Vehicles  for  Refuse  Collection.— In  the  report  of  the 
Sheffield  Coriioration  Cleansing  Department  for  the  past  year  the 
superintendent  (Mr.  J.  A.  Priestley)  states  that  tlvree  additional 
electric  vehicles  were  put  into  service  during  the  year,  and  orders 
placed  for  five  more.  Further  experience  with  these  vehicles  has 
confirmed  the  favourable  opinions  expressed  last  year  as  to  their 
value  in  refuse  ccllectiou  work ;  in  fact,  the  Health  Committee 
express  the  view  that,  had  it  not  been  for  their  use,  the  work  of  the 
department  must  have  become  hopelessly  in  arrears. 

"  Tlie  results  of  the  year's  working  show  conclusively  that  by  the  use 
of  electrics  the  work  can  be  done  more  effectively,  economically,  and 
with  less  workmen  than  by  horses.  In  comparison  with  the  average 
cost  by  horse  labour  over  the  whole  city,  the  electrics  show  a  saving 
on  bin-refuse  collection  of  8-8d.  per  ton,  and  on  ashpit  refuse  of  Is.  7-2d. 
jier  ton.  There  is  little  doubt  that  it  is  to  electricity  as  a  motive  power 
for  transport  vehicles  engaged  in  town  collection  and  deUvery  work 
that  the  future  must  look  for  a  solution  of  many  of  the  present-day 
clifBcuIties."'  Garage  accommodation  has  been  provided  at  Worthing- 
road  and  Penistone  road  depots,  and  charging  facihties  arranged  which 
■«  ill  suflice  for  a  considerably  increased  fleet  of  vehicles. 

London  United  Tramways. — The  directors  of  this  Company  have 
intimated  to  the  Councils  of  the  districts  through  wliich  the  lines 
pass  that  it  is  jiroposed  to  promote  a  Parliamentary  Bill  for  r.'lieving 
the  Company  from  the  restrictions  imposed  upon  it  with  regard  to 
fares,  and  also  for  jiower  to  abandon  portions  of  its  lines  in  Middlesex 
and  .Surrey. 

Tramway  Workers'  Wagef .— The  Committee  en  Production  have 
awaidcd  an  ;  dvancc  of  -Is.  a  week  in  the  wages  of  all  drivers  and  ccn- 
ductois  and  the  inside  staffs  of  the  Metropohtan  Electric  Tramways, 
the  .^'outh  Metropolitan  Electric  Bailwaj's  &  Lighting  Co.,  and  the 
London  United  Tramways. 

IMPERIAL  NOTES. 

Australian  Exports  Restriction. — A  list  has  been  prepaied  by  the 
Commonwealth  Department  of  Trade  and  Customs  specifying  the 
articles  for  the  exportation  of  which  a  Customs  permit  must  he 
obtained. 

The  list  includes  hydrochloric,  muriatic,  nitric,  sulphur  dioxide,  sul- 
phuric and  sulphurous  acids;  alloys  (metals)  ;  alunuluni,  natural  and 
artificial ;  aluminium  and  its  alloys  :  aluminia  and  salts  of  aluminium 
.salts  (anhydrous),  &»  :  antimony  and  antimony  ores;  antimony  sul- 
jihidcH  and  oxides  ;  asbestos,  as])hult,  bauxite,  bitumen,  brass,  cadmium 
and  cadmium  alloys  and  ores,  calcium  acetate,  nitrate  and  calcium  car- 
bide, carbides  of  all  kinds,  carbons  for  scarchhghts,  all  abrasive  materials, 
cauHtic  potash  and  soda,  celluloid,  chrome  ore  and  fenochrome,  chrono- 
mctcrH,  metal  concentrates,  copper  pyrites  and  other  copper  ores,  copper 
(unwrought  and  part  wrought),  copper  wire,  alloys  and  compounds  of 
copper:  electric  appliances  adapted  for  use  in  war  and  parts,  internal 
combustion  engines  and  lorries  capable  of  carrying  2')  cwt.  and  upwards, 
fcrro-tungsten,  fciro- molybdenum,  ferro-chrome,  fcrro-manganese,  fcrrim 
vanadium  and  ferrosilicon  ;  graphite  for  crucible  man\ifacture,  iridium 
iron  (electrolytic),  iron  ore  and  pyrites.,  lead  and  lead  ore,  hmther  belting 
lubricants,  mairnosium  and  magnesite,  manganese  and  numgancsc  ore 
manganese  oxides,  mercurv',  metals,  alloys  and  mituTals  of  all  kinds, 
metallic  sulphites  and  thio-sulphates,  mica,  mineral  oils,  molybdenum  and 
molybdenite  ;  inotom  and  motor  vehicles  of  all  kinds,  vanadium,  vessels, 
craft  and  boats  of  all  kinds,  wagons  (four-wheeled)  capable  of  carrying 
I  Ion  and  over,  wHreless  telegraph  material,  wolframite,  zinc  ore,  '/.ir- 
<  onium,  cerium  and  all  alloys  and  compounds  thereof,  and  all  goods  for 
Norway,  Sweden,  Denmark,  Netherlands,  Swilz-erlaiul  and  Ureece. 

Australasia.  The  "  Australian  Mining  Standard  "  Hays  (he  town- 
Hhip  of  Mifiyip.  in  tl.e  WimniiTa  diHtrict  of  Victoria,  is  tobelighted 
electrically,  and  a  .Melhoiirne  lirui  hu«  been  asked  to  furnish  an  chII- 
mate  of  the  coat. 

The  (.New  /calami)  llominion  Koetory  (Amendment)  Act  of  IliriS 
proviilet  (inlrrnliii)  that  an  ins(HTtor  of  factories  may  re<|uire  the  occupier 
til  liny  tiiclory  to  provide  sucli  lii-ating  applianci's  a"  may  be  c(m«idercd 
neceK«nry.  The  demand  for  smli  appliances  wouhl  In'  uhlelly  in  the 
.South  Island  in  connei^tion  wiili  newly-erected  faclorii'S  or  buildings. 
At  pre«M-nl  buildinK  is  sliu^k,  but  after  the  war  there  may  bo  more  ojipor 
tunity  for  trade  in  heating  applianeiw. 

India.  At  a  recent  meeting  tin;  Ftaiigoon  Munici|)al  Coiiiniillee 
deciilerl  riot  to  enter  into  a  frcHli  agreement  with  the  Knngoon 
Kje.trii:  'I'ratnway  Co.  for  the  jjiiblic  ligliling  of  Kangoon.  but  the 
Hi. ids  alid  IIiiildingH  .Sub  Conimiltw  is  to  consider  tlit^  whole 
<|Ue»tio(i. 

New  Zealand.-  'I he  New  7,rn\mn\  .Minister  of  l''lnaii<e,  in  ilia 
leeiit    I'.udget  Htalcnietit  for  iheye^r  ended  .Manli,  htateH  tiiat  it  IH 

pr<ip(.scd   to  al.oliKli  tl x.ess  protils  tax,  and  h'-  lian  aski'd  for 

autiionty  to  Hul.Ntitiite  addllinnal  taxation  on  land  and  iiicomiw. 

It  i«  prop'.Hed  llint  the  i.rdiMiirv  ineom.-  lax  shouM  »larl  as  liiTitofore 
wlthlid.  in  the  i  uptolKHi, nml  iH'grnduHti'iliipto;iH.  in  thei:  on  lil\.MHt. 
Thi'  nd.litionni  war  tan  on  all  asiu'Wiible  income  will  be  retainiMl,  but 
KriwliiAt<'d  in  the  miiiie  v,n\  as  thi-  ordinary  Ineoinx  tax,  with  an  addition 
of  .Vi  (HT  cent,  to  the  M  liediile  rates,  thu  niinimuin  ral<-  biing  Is.  ;id. 
•n.J  th.-  miiximnni  7s.  lid.     This  lox  is  cx|K'Cled  to  produce  i.'l.lHKi.lKK). 


Quebec  Mining  Industry. — The  atuiual  report  of  the  Mines  Branch 
of  the  Quebec  Provincial  Department  of  Colonisation,  Mines  and 
Fisheries  shows  that  the  mineral  production  for  the  j'ear  amounted 
to  £2,657,-104,  an  increase  of  nearly  £40  000  over  1913,  hitherto  the 
record  year. 

The  increase  is  wholly  attributed  to  the  products  of  the  mines  proper, 
such  as  asbestos,  copper,  chromite,  magnesite,  molybdenite,  mica,  zinc 
and  lead.  The  report  gives  a  full  account  of  the  results  of  an  investi- 
gation of  the  mineral  resources  along  the  line  of  the  Transcontinental 
Railway  between  Hervey  Jimction  and  Doucet. 

FOREIGN   NOTES. 

Argentina. — The  ''  Review  "'  of  the  River  Plate  says  the  munici- 
pality of  Tucuman  were  recently  notified  by  the  local  electric 
lighting  company  that  the  supply  of  current  for  public  lighting  would 
have  to  be  suspended  unless  the  mnnicipaUty  paid  the  company's 
account,  which  at  that  time  amounted  to  8228,332. 

Exemption  from  import  duty  has  been  granted  in  respect  of  building 
materials  (not  produced  in  Argentina)  for  the  municipal  power  house 
at  Villaguaj'  (Entro  Rios  Province). 

Maracaibo  (Venezuela). — It  is  stated  that  the  Maracaibo  Electric 
Light  Co.,  which  commenced  the  supply  of  current  in  1888,  is  now 
furnishmg  electricity  during  the  24  hours  during  the  daytime. 

The  capacity  of  the  plant  has  been  increased  fourfold  during  the  last 
two  years,  and  the  company  has  also  introduced  the  Utrited  .States 
standard  3-phase,  60-cycle  system,  with  standard  voltages.  An  American 
is  the  chief  engineer  for  the  plant.  In  view  of  the  fact  that  electric  power 
is  now  being  furnished  during  the  day,  there  should  be  good  opportunity 
'for  the  sale  of  electric  motors,  heating  and  cookmg  apparatus,  fans,  &c. 

Peat  Utilisation  in  Germany. — The  large  peat  utilisation  works  at 
Elizabeth- Fehn,  Oldenburg,  has  found  that  300  tons  of  peat  will 
yield  90  tons  of  peat  coke,  in  addition  to  the  by-products  of  gas  and 
tar,  wliich  are  now  almost  invaluable. 

The  peat  is  collected  by  dredgers,  which  are  electrically  driven,  part 
of  the  gas  obtained  during  the  coal  distillation  being  used  to  drive  elec- 
tric generating  plant,  and  part  of  the  ^as  is  also  used  to  heat  the  ovens. 

Sweden. — The  Stcckhohn  Waterfall  Board  has  asked  the  Swedish- 
Cioverimient  for  a  grant  of  4,000,000  kroner  (£222,222,  at  par  rate).^ 
of  which  3,000,000  kronor  are  required  for  the  power  station  on  the 
Lulea  River,  and  1,000,000  kronor  for  regulating  the  water  supply 
in  certain  lakes. 

MISCELLANEOUS. 

British  Industries  Fair. — The  Board  of  Trade  are  again  organising 
a  British  Industi  ies  Fair,  which  will  be  held  in  London  from  Feb.  25 
to  March  9,  1918. 

Forms  of  application  for  space  are  now  being  issued  to  manufacturers 
in  the  china  and  earthenware,  glass,  fancy  goods,  paper,  printing  and 
stationery,  and  toy  and  games  trades.  The  Board,  by  the  (courtesy 
of  the  Port  of  London  Authority,  who  have  recognised  the  importance 
of  the  Board's  securing  a  larger  building  than  those  hitherto  used,  have 
been  fortunate  to  obtain  the  use  of  a  most  suitable  building  for  the 
]mrpose.  Applications  for  space  should  be  sent  to  the  Director,  British 
Industries  l'"uir,  10,  Basinghall-street,  E.C.  2. 

Electricians'  Wages. — On  the  suggestion  of  the  Chief  Industrial 
C(m\missioner  (Sir  Ceo.  Askwith),  a  conference  of  local  authorities 
owning  electricity  works  is  to  be  held  to  consider  the  question  of 
uniform  panncnt  and  coiulitions  of  service  for  elcctriiians  at  ])ower 
stations,  and  to  consider  the  wages  of  semi-skilled  and  unskillcil  men 
at  Buch  stations  owned  (ly  local  antluiritics  in  the  giealer  metro- 
)iolitan  area. 

Enemy  Firm  Vl^OUnd  Up.— Tlie  Controller  of  the  Mea  Jlagneto  Co. 
(Ltd.)  has  ajiplied  for  a  rcleusa  Objections  to  the  Board  of  Trade 
before  Nov.  14. 

Engineers'  Wages.  -The  Committee  on  Production  has  made  an 
award  giving  a  furtlicr  advance  of  wages  to  all  grades  of  worlunen 
employed  by  meniln-is  of  the  Kngiiu'oring  Ein])loyeis"  Federation. 

The  award  is  given  in  pursuaiu^c  uf  an  agicenu'iit  helwccn  the  fi'dera- 
lioii  and  4S  trade  iiniiiiiH  comieclcd  with  ihc  engineering  and  fmmdry 
Iradc,  under  thi'  teiiiis  of  which  the  Coininittce  on  Proiliution  may  bo 
called  upon  at  intervals  of  four  months  to  iMHisiih'r  what  alleiation  in 
wage«  is  warnoileil  by  the  abnormal  conditiiuis  due  to  the  war.  Tho 
previouH  awards  of  I  lie  Committee  were  made  on  March  1  and  .Inly  14, 
anil  the  elTect  of  the  award,  in  eonjiincllon  with  ])revious  awarils,  wivs  to- 
establish  (or  the  engineering  ami  foiiiidiy  trades  a  general  advanou  as 
eompiiriM^  with  pre-war  rates  of  not  less  than  ITis.  per  week  on  time  rates. 
Th'e  award  now  issued  gives  a,  further  advance  of  .'is.  per  week,  making 
the  agKiegiite  Ini'ieiiHc  on  pre-war  rates  2lls.  per  week. 

The  claims  put  forward  by  the  unions  lepreseiiting  the  skilled  tiados 
were  for  Ikn  iiiireuse  of  IIH)  per  cent,  on  the  wage  rates  oliliiining  in  .July, 
11)14,  less  the  iidvHiiees  which  have  already  been  given  during  the  war. 
The  iinioiiH  repi.Hinting  aeniiskilled  and  ntiHkilled  lalioiir  applied  for  an 
increiise  of  Ills,  p.r  week  to  men  and  .^s.  per  wci'k  to  boys  uniler  18  years 
of  age,  with  an  eipiivak'nt  ivdvaiice  to  jiiei  cworkers ;  these  nuiuus 
claimed  also  u  miiiiiiium  rate  of  Wis.  per  week  for  labourers. 
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Under  the  award  made  by  the  Committee,  men  of  18  years  and  over 
will  receive  5s.  per  full  ordinary  week.  Boys  and  youths  and  apprentices 
under  18  years  of  age  will  be  paid  23.  tid.  per  full  ordinary  week,  and  boys, 
youths  and  apprentices  on  attaining  the  age  of  18  will  receive  a  further 
28.  6d.  In  the  case  of  pieceworkers,  premiuiji  bonus  workers  and  other 
men  working  on  systems  of  payment  by  results,  the  amount  is  to  be  paid 
by  the  firms  nt  the  rate  of  .5s.  per  full  ordinary  week  over  and  above  the 
week's  earnings  of  the  men  concerned,  calculated  on  the  present  basis. 
The  advances  arc  to  be  paid  as  from  the  beginning  of  the  first  full  pay 
in  December.  The  amounts  awarded  arc  tq  be  regarded  as  war  advances, 
intended  to  assist  in  meeting  the  increased  cost  of  living. 

Applications  for  special  advances  in  certain  districts  are  still  under 
consideration  by  the  Committee. 

Winter's  Pie,  1917. — We  are  glad  to  hear  that  that  ever-welcome 
annual,  "■  Winter's  Pie,"  will  be  published  on  the  12th  inst.,  and, 
judging  by  the  list  of  eminent  authors  and  artiists  who  have  con- 
tributed to  its  pages,  it  will  undoubtedly  come  as  a  cheery  gleam 
to  those  on  active  service,  in  hospitals  and  camps,  or  at  home. 

The  price  will  not  be  increased  ;  it  is  wonderful  value  for  Is.  "  Win- 
ter's Pie  "  is  published  at  6,  (ircat  Xc-.v-street,  London,  E.C.,  and  is 
obtainable  at  all  Ijookscllcis  anil  l)l«,k^talls.  I?,  n.t. 

TENDERS  INVITED  AND  ACCEPTED. 

Train  Lighting  Ceils. 

Tenders  will  be  received  by  the  Tender  Board,  Socth  African 
R.\iLW.\Ys,  .lohannesbiirg,  until  noon,  Xov.  12,  for  tlie  supply  of 
4,4(5<i  train  lightinj^  cells.  , 

Railway  aid  Iran  way  Stores. 

BK.tuFoRr)  Tramways  Conimittee  re<piire  tenders  by  Nov.  24  for 
12  months'  supply  of  stores,  including  controller  fingers,  ccntivct.s, 
(Vc,  ironmongery,  l)olts,  nuts  and  screw.--,  insulating  material  and 
tapes,  iron  and  steel,  jjinions.  vidcanit.".  castings,  oils,  &c.  FomiB  of 
tender  can  be  obtained  at  the  Tramway  Offices,  7,  Hall  Ings,  Bradford. 

The  fjREAT  XoKTH  OF  SCOTLAND  RAILWAY  C'o.  require  tenders  l)y 
10  a.m  ,  Nov.  22.  for  si.\  or  12  months'  supply  of  stores  and  materials, 
including  telegraph  material,  boiler  tubes,  steel,  eastings,  iron- 
niong(;ry,  oils,  &<•.     Fornts  of  tender  from  Stores  Superintendent. 

Tenders  are  reipiin-d  by  Cheshire  Lines  Committee  by  10  lum. 
Nov.  22  fur  one  year'i)  supply  of  stores,  including  telegraph  material.^, 
carbons,  oils,  paints,  &c.  Specifications  from  the  Stores  Superinten- 
dent, Warrington. 

The  Si.Kio,  Leitrim  and  Northpikn  Counties  Railway  Co, 
rerpiire  tenders  by  10  a.m.  iJec.  I  for  12  months'  sui)ply  of  stores, 
including  telegraph  materials,  rubber  goods,  brasi.  copper,  zinc, 
toids,  wire,  &e.     Forms  cf  t<-nd?r  from  the  Secretary  Knni.-ikillen. 

.Manchester  Tramways  Committee  reipiire  tenders  by   10  a.m. 
Nov.   i:i  for  the  supply  of  h.d.  copper  trolley  wire.     Specifications 
and  fonns  of  tender  from  the  (Jcncral  .Manager. 
Telephone  Material. 

The  Deputy  Postmastor-Ceneral,  Perth  (W.  Australia),  reipiires 
tenders  by  '\  |).rn.  Di'c.  5  for  supply  of  telegraph  and  teU'idiono  instru- 
ments and  parts,  and  materials  for  batteries  (.Schedule  rjH.i.  W..\.). 
Old  by  :(  |).ni.  Dec.  12  for  telephone  Hwlt.'blK>ard  parts  (Schedule  .'■.S2. 
W.A.),  for  the  .\i  -tuviun  CoM.MON\vihth  I'ustnnistcrt  irmiars 
l>e)iartment. 


(;i.AS(ic)w.--An  ordi-r  has  iMt^ii  jdai- 
'it  £!t.  IW8)  fur  electric  lighting  and  ]m 
MoHpiljd. 

IIaiikw  The  Cas  Coinmittx-  h.n 
t  ddvrr  iV  Co.  for  thi'  electric  wirlim  ' 
'  oke  elevating  platd.  Ai'. .  at  the  gasH. 

.M.Mirir.iioNK   (l,iiNDiiN).--At  yesti 
I'.leilrii'  Supply  Ciinimittee   reeominri 
I'.ritiHJi    InHulateil    \    llelsby  Cables     f 
further  MX  luonthx,  lit   10  |H>r  cent, 
lioned  III  the  roiitriirl,  was  iid'>p|<><i. 

SfMiKIU.ANli.  The  CnrporJitiuli  b 
Dewliurnt  l''ngliie<Tlng  Co.  for  llie  km 
Irieity  depurtini-iil. 

Wkmtmisstkii.     TheOuiinliiiiiii  bn^ 

KlertrK    I.Miiip  C,,,  f„r  tbr  Hiippiv  "f  ' 


•i\  \Mtli  .lolinsoii,  I'lirk  \  I'd. 
wer  plant  at  the  Kobrttystoii 

placed  an  order  with  W.  T. 
i'<|ulrcd  'or  the  clinker  hoists, 
rks.  at£20ri.  Ss.  8<l. 
rilay's  Council  inn'tiiig  the 
ida!  on  that  the  eiuitract  of 
or  cabl(><i  bo  extendi-d  for  a 
jciTaso  U|Miii  the  prices  men- 

s  Hc<f<|>te<l  the  Irniler  of  the 
ply  o(  •t«'l  t u lies  for  the  I'Ire- 

'  M.i'ppt«Ml  the  telidt  I  of  Pope's 
•  Irn'  lanipx. 


APPOINTMENTS   VACANT  AND  FILLED. 


.St.d\l.ndKr.   Ilvd.'.  M.—ley  and    \< 
iieity  Hoard  rrcjuire  n  shift  Pllgllieei. 
'Uirn   and    thri'e  phase  i<iippl\-   («-t  ■• 
nil  Nialion  altciiiliiiit,  wilb 
•  iiernloni  and  ImlteiieH  [  ■ 
be     Kligiliri'r  in  Chief,     gen.       ' 
iriilgp.      iVfc  mli'rrli'fmfnl. 

A  headinniilrr  m  rpi|uinHl  for  tlip  junior  lr<<hnl<<«l  M>hool.  Uvprjiitid 
H  nrt   also  im  uuperlntriideiit  nl    the  .lenillK  tPrhniml  ehiKini  held 


lUoilirld  Tiaiiiuii\n  and   Klec 

^^||ll  eii|iorip|ieii  (d  iilriun  llir- 

i:'.    10«.   jM<r  «iTk);    and   a 

<  rotury  uiinerleni,  inol.r 

■  r  wrrk).      Appln  alioiK  to 

.11.    Tanin    Vallev.    St«h 


in  the  same  building.  Commencing  salarj'  £300  per  anftum.  Appli- 
cations to  the  Director  of  Education,  Sir  Thomas-street,  Liverpool, 
by  Nov.  22.     .S'ee  also  advfrlUtiiieiil. 

An  engineer  is  required  for  testing  and  calibrating  switchboart 
instruments.  Apjilications  to  the  Oneral  Manager,  L.C.C.  Tram- 
ways, (32,  Finsbury-pavement.  London,  E.C.  2.     See  adverliseinenl. 

Applications  are  invited  for  the  position  of  Principal  of  the 
Coventry  Mimicipal  Technical  School.  Commencing  salary  £600. 
Particulars  from  the  secretarj-  (Mr.  Frederick  Homer).  EducatioD 
Department,  Council  House,  Coventry.  Applications  by  Dec.  1. 
iS'ee  an  adiertisenienl. 

A  teacher  of  engineering  suhjecte  is  required  for  the  day  depart- 
ment of  the  Walthamstow  Technical  Institute  Salary  £180.  rising 
to  £2.50.  Applications  by  Nov.  CO  to  the  Clerk  to  the  Oovernore, 
1,  Selbom.-road,  Walthamstow,  E.  17,  from  whom  forms  can  be 
obtained. 

An  advertiser  retpiires  a  draughtsman  conversant  with  the  design- 
ing of  dynamos  and  motors,  shafts,  spiders  and  ball  bearings. 


Mr.  W.  A.  Toppin,  testing  and  commercial  assistant  at  Greenock, 
has  been  appointed  assistant  electrical  engineer  at  Cheetertiekl 
electricity  works,  at  a  commencing  salary  of  £250. 

BANKRUPTCIES  AND  LIQUIDATIONS. 

Claims  against  Carboiioid  (Ltd.),  Eldon-buildings.  Eldon-street, 
London.  E.C.,  are  to  be  i^ent  to  the  liquidator,  Mr.  H.  de  V.  Broug- 
ham, 33,  Carey-street,  London.  W.C.  2,  by  Nov.  15. 

An  application  for  the  discharge  of  Alfre<l  Ernest  Felgate,  electrical 
engineer  (trading  with  Wm.  .Storey  as  Felgate  &  Storey),  10,  Queen 
Victoria-street,  Reading,  will  be  heard  on  Nov.  22  at  the  .■Vssiro 
Courts,  Reading. 

A  meeting  to  receive  an  account  of  the  winding  up  tf  the  Inter- 
national Vanadium  Co.  (Ltd.)  will  be  held  at  8,  Victoria-street, 
Liverpool,  on  Nov.  30. 

BUSINESS  ITEMS. 
Mr.  J.  H.  Dob.son.  late  ^cottisb  represt-ntative  of  Hnue  Peeblee 
..t  Co..  Ltd.,  Edinburgh,  has  been  a]iiH>intod  London  olliec  manager 
to  the  Company,  in  place  of  the  latcvMr.  R.  W.  Gauntlett.  and  haa 
now  taken  up  his  new  duties  at  Hastings  House.  Norfolk-street, 
Strand,  W.C.  We  feel  sure  that  Mr.  lK>bson's  many  frieiidi-  both 
in  Scotland  and  elsewhere  will  wish  him  every  suecew  in  his  new 
appointment. 

Plant  Wanteil. — St.  .Viuiesonthe-Sca  electricity  departmenb 
want  prices  and  particulars  of  l.tXNI-ampere  5tX1-volt  generator 
switch  panel,  and  about  RKJ  yds.  ii)sulat«-<l  conductor  0-5  sq.  in. 
Hee  ndierlisriiieiil. 

Scrap  Metals.  —Mr.  A.  .loseph,  Karl  .street,  London-rond.  South- 
walk.  S.  K..  iiotilies  that,  having  undertaken  on  behalf  of  the  Min- 
istry of  .Munitions  to  purehas*-  scrap  metals  which  an-  now  urgently 
required  for  the  manulaeturt>  of  iiiiinitlons.  he  has  abandoned  the 
manufacture  of  solder  for  the  presi-nt.  and  to  devote  his  entire 
resoiireiM  iw  far  as  ]M>ssilile  t<i  su|iplying  scrap  material  for  Govon»- 
nient  re(|uireiiients. 

*'  A  First  Coune  of  Electric-Light  Switching  and  Testing."— 

.\  .")4pp.  piibllratioii  bearing;  tins  t.itle  and  iiieludiiig  M  illuftration 
has  just  reiiclie<l  ii.<  from  Messrs,  A.  P.  Liiiidl>erg  &  Sons,  of  Livcr|KH)l- 
roa<l.  l/ondoii.  N.  7. 

It  nlate.s  to  the  iim-  of  tumbler  switclini.     The  eourao  ri»r*»  ri(|ht  at 


,.f    .Ml,     .   t 


,»n.i 


the  bc^jnniiig  with  nil  exetviw  on  lh<- 

llexible-,    and    1 U    up    I"    the    t». 

uriguiHl    little    pruilu.  lioM    in   pniimnl 

iliLwes.  niid  the  ten.li.r  will  tiliil  cv.  i 

Iniii.     The  in.lividiial  »tmU-nt   MioiiM  .il-.  M>.l  h-    1- i    i'       "    ■  I-        1  i'e 

pn.  e.  m.lii.liiii!  iwiHlnne.  U  Iml. 

Card  Calendar.    We  lia\e  r.-.eiN«l  fi»m  the  l-unp  Jt  Winng 

Supplies  Departnieiit  <i(  (lie  1tritii.li  TIloniMnnoUKtoli  Co.  (Ltd.)» 
I  leasing  little  .  ird  .alpndnr. 

It  1.  II,  -  ■  ■  '   •    '  ■•■  -  ■  ■' "•■''■'"' 

sin.  for  h 
nddivn<  .1 
Pul.ll.  M1..M      P 

.M,i/,b.  li..ii~ .  : 
Lantern  Slides 

liaxe  a  large  iiii' 
mill   prrwiit    pi  . 
rleviiliirn  "o.l  ■  • 
any  m<|«  • 
A  i».|  ..( 
on.l  will  I 

•llbjeil  I" 
IH»<|e    ••    I 

Albln-tv.l  I.    . 


K.c. 
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FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Bradford. — The  accoimts  of  the  tramways  department  for  the 
:year  ended  March  31  show  gross  capital  expenditure  £1,042,927, 
of  which  £493,783  has  been  repaid  or  provided  for  repayment. 
The  total  amount  pro^-ided  out  of  revenue  for  relief  of  rates  is 
£130,035. 

Revenue  was  £356,025  (compared  with  £341.li23  in  the  previous  year) 
■working  expenses  were  £267,459  (£254.951).  interest  required  £17.893 
(£19.569),  rent  of  leased  lines  £3,490  (£3.926),  repayment  of  loans  and 
<:«ntributions  to  sinking  fimd  £26,596  (£26,657).  and  the  net  profit  was 
£30..Sii2  (£29,771).  Total  revenue  per  car  mile  was  14037d.  (13-209d.), 
dnd  working  expenses,  including  power,  but  excluding  parcels,  railless 
traction  and  BowUng  Hill  and  motor  garage  departments,  were  lOOtiod. 
<9-45d.).  Traffic  revenue  on  the  railless  system  was  13-674d.  (12-842d.) 
per  car  mile.  Total  passengers  carried  were  77,074,546  (74,082,612), 
total  car  miles  run  6.0S6.770  (6,190,582).  and  railless  ear  miles  were 
357.78S  (322,390).  L'nlts  used  were  12.422,9.50  ( 12,435.679)=  204 
(2-<Ml5)  i>er  car  mile.  Average  fare  charged  per  mile  was  0-548d.  (railless, 
.Of).-)d.). 

The  railless  traffic  revenue  was  £10,705  (£8,779),  and  working  expenses 
were  £11,290  (£8,375),  showing  a  deficit  of  £585  (compared  with  a  gross 
profit  of  £404). 

Mr,  ( '.  J.  .Spencer  (general  manager)  says  in  his  report  the  amount* 
spent  on  repairs  to  cars  shows  a  decrease  of  £9,344,  owing  to  the  depletion 
of  the  engineering  staff  to  about  half  normal  and  to  the  difficulty  of 
l)rocuring  material.  After  the  war.  large  sums  will  have  to  be  spent 
upon  n-jjairs  to  cars.  .Mr.  .S|>enc.er  advocates  the  building  up  of  the 
reserve  fund  to  meet  the  inevitable  expenditure  of  large  sums  after  the 
war  to  restore  the  undertaking  to  its  pre-war  level. 

The  income  from  parcels  traffi<:  was  £11,729  (£11,272),  and  expenditure 
£12.1176  (£11,006),  the  net  result  being  a  deficit  of  £347  (against  a  profit 
of  £276). 

To  meet  the  deficiency  in  transport  services  and  the  shortage  of  motor 
spirit,  one  of  the  original  railless  trolly  vehicle  chassis  was  adapted  to 
take  a  long,  broad  lorry.  The  vehicle  is  capable  of  running  by  power 
obtained  from  the  tramway  overhead  wires,  and  also  by  energy  from 
storage  battery  carried  on  board,  when  it  is  desirable  to  work  the  vehicle' 
along  routes  where  there  are  no  tramways.  Jhe  wagon  is  surmounted 
by  a  triilly  pole  to  enable  attaohment  to  be  made  to  the  overhead  wire, 
and  larth  attachment  can  Ix;  effected  at  will.  The  accumulators 
employcil  are  of  the  E<lison  tyi>e  (120  cells)  giving  a  normal  voltage 
of  1.50.  They  su])ply  curn-nt  to  the  ordinary  .500  volt  motors,  the  only 
differenic  Ix-ing  that  the  motor  with  batterj-  supply  rims  correspondingly 
slower.  Whilst  the  vehicle  is  ruiming  on  the  .500  volt  circuit  the  batteries 
may  !«■  in  series  with  the  motors,  thus  becoming  ihargcd  whilst  the  car 
is   in   s<-r\ice.     The   battery   is  capable  of  running   the   vehicle   about 

10  miles  tx-fore  rc(|uiring  re-<tharging.  The  change-over  from  batteiy 
to  overhead  wire  is  merely  u  question  of  throwing  over  a  switch,  the 
putting  of  the  trolly  on  the  wire  and  the  earth  connector  on  to  the 
Mteering  gi'ar  and  rail.  The  first  trials  of  this  vehicle  were  in  the  con- 
Veyani..  of  wo<j1  between  (he  railway  yard  and  various  warehouses  in 
the  city.  These  trials  (hmonslrated  the  capacity  and  capability  of  liie 
vehicle-  for  dealing  with  the  carriage  of  goods  partly  on  and  partly  (itT 
tramway  routes.  Keoently.  Imwi-ver,  it  has  iMien  engaged  upon  the 
CArriac"-  and  distribution  of  material  from  the  tramway  stores  to  the 
vnrioci,  i|i|)ot»,  and  in  the  conveyance  of  nuit<!rial  to  and  from  the 
railways,  for  which  work  it  has  proved  almost  invaluable. 

In   H<rordaiicc   with  a   rccpiest  from  the  Ministry  of  Alunitions  and 

the  riionix   Dynamo  .Mfg.  Co.,  for  assistance  in  transporting  material 

from  th"  railway  sidings  at    Laisterdyke  to  the  company's  works,  I  hi' 

•«;oniitrni  tion  of  a  tramway  to  enable  this  work  to  Is-  nnrlertaken   luis 

hwn    I'ompleled.     The    total    amount    of    track    necessary    (including 

"i'liii.'   I  is     I     mile.  S7  yariU.     An  electric?  tractor    for  hauling  trucks 

/nilmiy  sidrngs  was  ilisigned  and  innstructed  by  the  tramway 

(f.     Till'  track  is  of  llie  usual  tramway  gunge  and  has  been 

lo  till'  works  lo  r'niibli-  niatrrial  to  be  traii«pi>rlcd  to  the  most 

"I      '      "  |ili  ■    njth  (h>-  iiuiiimum  of  handling.      I'art  of  the  exist inu 

>iiir,«i.-   r.lliii,'     i.k   li.is  lu'i  II  utllJHcd,    namely,  two  tippk-r  wagons 
"i.|  -'It    '1,1.  I    .   |iiivioii«ly  used  for  the  (!oiiveyaiici>  of  permaneiii 
III  luldilioit  two  flat  tnicks  have  bern  I'onNtrucled  and 
k  for  I  lur viii^'  iicroplone  parts.     The  whole  of  the  work 
li  I  out  by  (he  n-i;idiir  tromwny  stalF.  and  the  Hysteni  bus 

W'.il'l        '         .11  (hi  loiily     iiii  r  lieing  put  into  o|H'nitioii. 

Croydon.  'I  be  iii|>ilal  e\|,>'iiditMre  of  the  elei  Iricity  deparlineiil 
nl  .M.in  li;;l  «M'  i:!6H,71l3(  ill' tciidi- £140  over  Hl|tl),<.f  whieh£l8!t,roi) 
liu...  I,'<  II  repiiid  hoiii  revenue. 

i;<  .  iiiiii'  wiin  £7K,ii;il  (coiiipnretl  with  £75,4(14 1,  and  working  expenses 

V    '      '     ■     s  .  ,i-,ii,(;|7,_  |,,„vj„^  yr„„  |,r„lit  t2.|.61tl(£24,Ml7).      Interest, 

inliliiie  ri'ipnnd  £K<,HJ4  (£12,6211).  and  sinking  fund 

1 1  .1.  th<'  lilt  reaull  Is-jng  n  dellcit  of  il.DIM)  (coiiipiiicd  with 
Total  miMiinmii  supplvdi'innniled  »iiM3.'t«6(:i,6tl2)kw. 

nii.'ilwcr.'  |tl.ilit!l.2i:i('t.N73.:i24(uiiilBolilS.25H.77K(7,lMm,'23l). 
'  .  I  rninb  (Im)|-oii«Ii  ''ii'itrieal  eiiHiiiii  r)  in  his  report  states  that 
^|"ll«'■s  inircuBii!  VJ.'MK  and  iiiten-st  nnil  income  tax  £l,2<ll. 

»■""•■    '•  III.  n'lUK'd   by  8;i2,673  (fi7  (mt  cent),  healing  ami  eookiim 

•mil',  i.,  L'lJI.KH)  (TitiiHT  iriil.).     The  average  iirieo  of  coal  wa«  27».  4d. 
;ic...i.    '    17.    !l.l   I    ,.ii,l  I.I,. ,,.i  ..(...I.  ,.„  r ..I  rj,  ,„.r...|.i 


The  4-ton  electric  lorry  has  been  in  commission  from  the  beginning 
of  the  year  with  very  satisfactory  results,  and  during  the  first  si.x  months 
hauled  3, 1 10  tons  of  coal,  which  at  contractors'  rates  would  have  amounted 
to  £277.  By  electric  haulage  the  wages  and  electricity  cost  £107.  and 
taking  the  life  of  the  vehicle  at  eight  years,  and  setting  aside  £78  for 
depreciation  and  £46  for  repair  fund,  a  total  cost  of  £231  is  obtained, 
which  shows  a  saving  of  £46  on  the  six  months'  working.  The  most 
expensive  part  of  the  lorry,  the  battery,  is  guaranteed  by  the  makers 
to  be  in  prdper  working  condition  at  the  end  of  eight  years,  and  although 
£46  has  been  set  aside  for  repairs,  actually  there  was  only  nominal 
expenditure.  During  the  last  three  months  a  bonus  system  has  been 
introduced  in  connection  with  the  lorry,  and  2.215  tons  were  carted 
during  this  time,  a  42'5  per  cent,  weekly  increase.  The  cost  by  horse 
haulage  would  have  amounted  to  £203,  and  by  electric  was  £132  on  the 
above-mentioned  basis,  giving  a  net  saving  of  £71,  or  at  the  rate  of  £250 
pcv  annum.  Incidentally  it  may  be  mentioned  that  the  staff  car  has 
also  given  satisfactory  results,  an^  but  for  a  weakness  in  the  design 
of  the  chassis  its  maintenance  would  also  have  been  exceptionally  low. 

The  tramway  accoimts  show  gross  capital  expenditure  £286,764, 
of  which  £126,595  has  been  repaid.  -Revenue  was  £91  834  and  working 
expenses  were  £69,814,  plus  war  allowances  £5.824,  leaving  a  balance 
of  £16,296.  Interest  and  income-tax  required  £10,475,  and  sinking  fund 
and  loan  repayment  £7,455,  the  net  result  being  a  deficit  of  fl,(>33. 
Revenue  per  car  mile  was  10"76d.,  and  working  expenses  were  8'259d., 
including  power.  Passengers  carried  were  19,050,407,  car  miles  run 
2,027,135,  and  imits  used  2,441,277. 


NEW    COMPANIES. 


McBAIN  BROS.  (LTD.)  (148,800).  Private  company.  Reg.  Nov.  1, 
capital  £5.0(10  in  £1  shares,  mechanical,  electrical,  marine,  constructional, 
interbal  comnustion  and  general  engineers,  aircraft  builders,  &c.  Agree- 
ment with  W.  J.  and  A.  McBain.  First  directors  are  W.  J.  McBain  and 
-A.  McBain.     Se  retary  :    A.  G.  Greaves. 

H.  G.  NORTON  &  00.  (1917)  (LTD.)  (148,739).  Private  company. 
Heg.  Oct.  25.  capita!  £5,000  in  £1  shares  motor  car,  cycle  and  electrical 
engineers  and  agents,  ironmongers,  motor  car  body  builders,  &c.  Agree- 
ment with  F.  Woolnough  (trading  as  H.  G.  Norton  &  Co.).  First  directors 
are  Lieut.  F.  Woolnough  and  H.  G.  Norton.  Reg.  office :  416,  High- 
street,  Cheltenham. 

PULP  PRODUCTS  (LTD.)  (148,788).  Private  company.  Reg.  Oct.  31, 
capital  t.-i.OOO  in  tl  sluircs,  pul])  crushers,  peat  and  box  pressers.  briquette 
niakcis.  Tiiaiiufaidircis  of  boiler  and  pipe  coverings  and  fire-resisting 
material,  makers  of  paiicr  pidp,  asbestos  and  fibrous  substances,  electrical 
and  mechanical  engineers,  &c.  Agreement  with  W.  J.  Poulter.  First 
directors  are  H.  M.  Lewis  and  K.  Bennett.     Secretary  :    H.  M.  Lewis. 

WEVBURN  ENGINEERING  CO.  (LTD.)  (148.792).  Private  company. 
I'ci.  (li(.  31.  eapital  ll."i.O(i(l  ill  tl  shares,  engineers,  tool  makers,  tube 
makers,  elertriial  eic^^ineirs,  eiiauii-llris.  &c. 


CITY  NOTES. 


BRITISH  THOMSON-HOUSTON  CO.  (LTD.)— T'he  Right  Honourable  Lord 
CKrnu.hael,  C.C,  l,|.:,.  K.C.M.C,  has  a.'eepted  a  seat  on  the  Board  of  this 
e.impiiny. 

INDIAN  ELECTRIC  SUPPLY  &  TRACTION  CO.  (LTD.)— .\ii  iiit.rini 
iliviileiiil  of  2.'.  per  eeiit.  (being  at  rate  of  5  |icr  cent,  per  annunO  has  Uccn 
d.-elared. 

ISLE  OF  WIGHT  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— In  view 
of  the  ri'ijiietiim  of  prolits  the  directors  have  decided  to  postimnc  pny- 
iiieiii  of  the  halfyearlv  dividend  on  the  iirefereneo  shares  due  Nov.  I 
iiiilil  (he  iii?eoiiii(s  for  the  whole  year  are  available. 

MONTEVIDEO  TELEPHONE  CO.  (LTD.)— The  diieotors  report  for  the 
year  eiided  .liijy  ;tl  las(  states  thai,  after  providing  for  all  charges  in 
Montevideo  and  Lomloii.  and  niaUing  ))rovision  for  income. tax  and 
cMcss  prolits  duty,  the  net  profit  amounts  to  £2l>.:t23  I. "is,  4d..  against 
£25.985  3s.  8d.  for  tin?  previous  year.  The  interim  dividends  paid  on 
.Mav  I  last  absorbed  £4,342  Us.,  leaving  £21,981  Is.  Id.,  to  which  is 
added  £5,694  Is.  lid.  brought  forward,  making  an  avaihible  balance  of 
£27.675  3h.  3d.  After  applying  £H.(l(H)  lo  depnsiation  of  the  Company's 
property  and  plant,  and  transferring  £9,(1(10  to  reserve  for  ri'iicwals, 
the  directors  recommend  payment  of  final  dividends  of  2,J  per  cent, 
(less  (ax)  upon  the  piefereiieo  shares  and  3  pir  eenl.  (tax  free)  upon  the 
oidiiiiuy  shiires.  miiKiiig  with  the  inlcrim  dividends  already  jiaid  5  per 
eenl,  on  the  prcfi'ienee  shares  and  6  per  cent,  on  the  ordinary  shares 
for  the  year,  leaving  £6.332  ».s.  3d.  (o  be  carried  forward.  Tiioie  has 
a,(aiii  been  a  Hiilisfaeiory  incroaac  in  siilHcribeis  during  the  year. 

NORWICH  ELECTRIC  TRAMWAYS  CO.  (LTD.)— Mr.  Krancis  Fitzgerald, 
who  presided  over  (li.'  Mic'e(inK  last  week,  .said  (hat  (he  deirrease  of  £438 
in  till'  net  proti(  was  dm-  to  increased  cxpi'iiddiuc.  After  paying  a 
dividend  i.f  ;t  per  eent.  (or  live  years,  (he  direi  tors  wcri'  obliged  (i)  return 
(o  the  dill  late  of  2  \n-i'  cent.,  "as  a  serious  necessity  had  arisen  of  sub 
Htaiiliidly  iidilinu  to  the  reserve  fund,  in  view  of  the  large  iimniinl  of 
reciMiHlnietion  work  that  must  be  undertaken  all  over  the  system  as  soon 
lis  iiiriMiinHtaiiei's  |iermit(ed.  The  demanil  for  rails  after  (he  war  was 
likely  to  exiecd  all  noiii'ich  of  supply,  and  (hey  must  be  prepared  for  an 
inciTase  in  tlu'  oii.  .■  of  iiialerial  for  several  vears  lo  come. 
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FERRANTI 

MOVING  IRON  AMMETERS. 


/ 


DELIVERED     FROM     STOCK 


Ferranti     Ll/niTED, 

HOLLINWOOD.    LANCASHIRE. 


TcJcurniTw  :     "FciTAnti.  i lollinwoocL" 


Telephone:     FniUworth  M.  AH.  112  &   120. 
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'iTAtr,  SWITCHGEAR 

FOR    ALL    INDUSTRIAL    PURPOSES. 


RELIABILITY, 
SAFETY  and 
ROBUST  CON- 
STR.UCTION. 

NEW  SWITCHGEAR 
CONSTRUCTION  Co.  Ld. 

SUTTON,     SURREY, 
ENGLAND. 


A.B.C.   5th   EDITION. 


E.H.T.  Oil  Break 
Switch  for  Mount 
ing  in  Cellular 
Switchboard  for 
10.000  Volts. 

350    Amps. 


Turbo-Alternators 

Complete  Electric  Power  and 
Sub-Station  Plants,  Steam 
Turbines,Mining  Installations, 
Large  Pumping  Plants,  Rail- 
way &  Tramway  Equipments, 
Manufactured  &  Supplied  by 


DICK,    KERR 

*  CO.,  LIMITED. 

HEAD  OFFICE :   ABCHURCH    YARD,    CANNON  STREET,  LONDON,  E.G.  4. 

{'ranch  Offices:    Monclicslcr,  Ncwpasllc,    I  okyo,  .Sydney,   Bueno.s  Aires. 
JohonncsbufK,   Kio  dc  Janeiro  unci  Milan. 
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THE    ROUND    TABLE. 

By  "  KVA." 

Event  of  the  Week. — An  Osram  lamp  delivery  van  drivea 

bi)  gas. 

*        *        *        * 

A  recent  article  in  '"  Flight"  describes  an  "  A.E.G.",  aero- 
])ianc  used  in  the  bombing  of  London  and  provincial  industrial 
towns  ;  which  e.xplains  the  former  London  office  and  branches 
in  all  parts  of  the  country.  Well,  as  I  remarked  on  a  previous 
occasion,  Never  AEGain  I 


lliKt<jrv  I  ftoi)  rc))('ats  it  ;clf  ;  here  is  ;iu  iIliiKtriitii)n  from  a  SI. 
Helens  Cable  Co.  tyre  ndverti-scmen*,  jiuhlished  some  time  before 
the  wur.  It  was  their  idea  in  tho»c  daysof  "  Taking  cover."  How 
different  now! 


The  lay  ]ire.ss  has  been  mudi  concerni-d  since  tlie  .Vduiiralty 

t  iiiKiiinced   that  an   "  electrically-cotitrnlled  "'  sliii"   had   been 

link  of!  the  Belgian  coa.st-  ""  W.  .J.  G.,  in  the  "  Star,"  however, 

rijipses  them  all  by  quoting  (or,  ia  it  mi.squoting  ?)Te8la.     It  is 

lather  long,  but  it's  too  good  to  miss  : — 

Ten  years  ago  Tesla  declared  the  time  was  not  far  distant  when  all 
the  trenicndiius  waHtes  of  «ar  would  he  .^tl]|^|)l•d. 

"  The  buttlen  of  the  future,"  he  said,  '  if  there  are  battles,  will  he 
fought  by  watcr-]«)wer  and  electrical  waves."  He  severely  criti- 
ciaed  the  cimBtnietion  of  »ueh  "  mouHtroHities  "  an  battleships  of  the 
Dreacinought  t_\-]ie,  and  oiiflinei!  a  nietliod  by  Which  a  whole  fleet  of 
DreiulnoiightH  rould  !«■  di'stroyiul  by  a  Hirdcunlyiont rolled  "  tcl 
automaton."  iiarlly  subiniTgcd.  and  Kuiclcd  by  a  wiri-lcss  o|>erator 
many  mileh  away.  The  tclauloniaton,  «  lii<h  woli4d  carry  IIO  or  4(( 
t4inM  of  high  cxplodives,  could  be  dirriliil  lowanls  a  hoMlile  Ui'cl.  and 
at  Ihi^  moment  when  Ih.'  result  of  its  rxplosion  on  the  lleet  would  be  a 
maximum  it  could  be  sunk  "  to  the  proper  depth  and  ignited." 

Tlie  |Mitenlial  energy  of  this  explosion,  ho  exphnned,  would  be 
(U;.IHN).(MN)  foot  toiiN,  of  uhich  the  mc<  baiiieal  energy  wouUI  be  :IK 
per  cent.  ('J,''i.<MH),(MH)  loot  loii4|,  HufTicicnt  to  create  a  tidal  wave  of 
Hu<  h  inagnilnde  lliat  willun  a  ijU.irtci  of  a  minute  a  "  valley  ' 
lUMI  ft,  de<'|i  would  be  wooiM'd  out  of  I  lie  water  around  the  hoHtile 
veAHeU,  "  Hurrounded  by  a  einiilar  hwcII  mI  the  «nmo  height,  enlarginu 
in  diameter  nl  the  rale  of  over  2(M)  ft  .1  ftccoiuL"  TImm  great  wave. 
Tenia  iiKM'rted,  would  deHtroy  an  entli<'  Meet  of  warj<hipM.  A  Dread- 
noughl  of  ^O.IKH)  tonM,  "  even  nt  n  conHidorabjO  diittance  imm  the 
origin  of  the  dintiirbance,"  Would  e^jH  iiciic  r  ,i  prexniire  of  ;t  tons  (mm 
•i|Uari'  foot.i  r  'ight  tjmei<  the  forve  ol  '  In-  recoil  rexultuik:  from  liruig 
all  itH  big  giniH  at  once.  "  For  Bono-  |o  ■■.onds  the  VHMel  would  be 
entirely  mibmerged,  and  then  dro|i|icil  oiio  llie  ocean  valley  from  a 
hoighl  of  'A  (I.,  ni-yer  to  riiie  again." 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician,  November  6.  ISSO.] 

Tcrkey. — Messages  in  code  or  cypher  can  no  longer  be  received 
for  Turkey  and  Bulgari,i. 

Interesting  to  City  Clerk.'.— It  is  rumoured  that  the  counter- 
men at  telegraph  offices  throughout  the  City  are  again  to  be  displaced 
to  make  room  for  girls.  This  is  great  news  for  merchants"  clerks, 
office  boys,  and  gay  loafers  generally,  but  not  for  their  masters. 

Bow  Street. — The  whole  of  the  rooms  of  a  "  kiosk  "  which  has 
just  been  opened  in  Bow-street  are  Ughted  by  electric  lamps  on 
Messrs.  .Siemen.s"  system,  the  engine  below,  in  addition  to  assisting 
in  the  manufacture  of  aerated  waters,  driving  six  lights  of  300 
candle-power  each. 

CoNSOL.\TiON  for  THE  Gas  C0MPANIE.S. — Messrs.  Ctossley  Brothers 
have  constructed  no  fewer  than  1.2.50  gas  engines — probably  even 
many  more,  as  tliat  number  is  said  to  be  actually  in  use  in  England 
alone.  The  gas  companies  themselves  are  em|)loyiug  them.  This  is 
the  beginning  of  a  wiser  policy,  it  may  be  hoj)ed. 

.McNiciPAL  FoRESKiHT. — The  Barnsley  Corporation  have  rejected 
the  proixjsal  to  purchase  the  town  gasworks,  on  the  ground  that 
there  is  "  the  probabiUty  that  hghting  by  gas  will  shortly  l»e  super- 
seded by  other  means  of  lighting."  Wliat  other  ?  .\s  oil  can  hardlj? 
be  meant,  there  is  an  exce>s  of  caution  about  this  prediction  remind- 
ing us  of  '■  anotlier  "  place. 

Chili-s. — Probably  the  worst  l)lunder  ever  mniie  by  the  tele- 
graphists was  one  that  occurred  in  the  case  of  a  St.  Ixiuis  merchant, 
who,  while  in  New  York,  received  a  telegram  informing  him  that 
his  wife  was  ill.  He  sent  a  message  to  his  family  doctor,  asking  tlie 
nature  of  the  sickness,  and  if  there  was  any  danger,  and  received 
|)romptly  the  answer,  "  Xo  danger.  Your  wife  ba-s  had  a  child. 
If  we  can  keep  her  from  having  another  to-night,  slie  will  do  well." 
The  mystification  of  the  aiiitated  husband  was  not  remove<l  until 
a  .second  ini|iiirv  revealed  the  fai  t  that  bis  indisiio-c.l  l.idv  lud  IkhI 
.i--.liill." 


Water  Power  Utilisation  in  Scotland.    .\  spe.  lat  nutun-  oi  the 

Fort  W  illiam  Town  Council  was  held  last  week  in  order  to  consider 
the  steps  to  Im>  taken  m  regard  to  the  projected  si'heme  for  iitili«Jig 
the  waters  of  Lochs  Laggan  and  Treig. 

The  clerk  cxplftineil  that  so  fur  as  he  had  been  able  to  amertain  tho 
proposal  was  to  liivert  llu'  water  of  Uxh  I.,a{{gan  into  Loeh Treig.  raisiiiK 
the  level  of  the  latter  loeh  by  nlniut  40  ft.,  and  the  aeiumiilated  wat«ni 
were  thereafter  to  be  eoiiveyed  by  means  of  a  tunnel  to  Kinloehleven. 

Councillor  .M.vi.i olm  said  that  the  whole  of  the  developments  would  li« 
witliin  the  county  of  Inverness,  and  that  there  was  no  Ihouuht  of  taking 
the  water  or  the  jmwer  into  .\rgylUhin'.  .\  provi«iunal  onler  was  to  Iw 
promoteil  shortly,  and  any  parties  who  wished  to  obji-cl  wouUl  liava 
an  o|i|>ortiinity  of  doing  so. 

( 'ouncillor  .\l.\i.col,M  said  he  iH-lievcd  the  intention  waa  to  rouatnirt  all 
the  works  nt  Kinloehleven. 

IJailie  C.vmkudV  thought  it  would  N>  a  piral  mistaice  to  let  all  that 
water  1k'  taken  from  LoehalxT  nmt  utilised  elaewlleiv. 

II  WHS  arraUKi-d  to  eoniniunicnie  with  other  public  bo»be»  and  llio 
lauileil  proprii'tor'i  iiitcn'^tcd  in  onler  that  Joint  aelion  might  Iw  taknu. 

Ludlum  Electric  Furnace.  This  is  n  new  American  tlirc*-  pliane 
tilting  fiirnaie  for  nndting  down  and  nMlning  iron  and  stc"l  scrap. 
thcll.((H»  vdt.  10  .■yde  current  lH<ing  »lep|>e<l  down  to  about 
!•.">  volts  in  a  1,.W0  kw.  ti  .nif.nn.r  for  a  10  l<  n  ft  r.  a  ■<■.  and  ill  .» 
7.10  kw.  transformer  f'  I  ice. 

The  llin-e  vertical  i  !■  I  m  a  oiraighl  In 

the  roof,  and  one  ..f  x).  -  '-  "...I   il,.    . 

di|>»inlolhe  nii'lnl  l»ill< 
Iheshig.      TlieheBrlln- 
the  liMiuitiitlilinl  and  t|i' 
corner'",  and  i"  •  ovcn-d  !■ 
al  each  eml  m(  Ihe  inaj'" 
•IMxil.     TUr  l.u.lbiin  SI' 

collteTiiplillc<  l.iilldllni  II   (.11!  Ml 

Electric  Traction  In  Bniill.    He  .•MH-tfiary  of  .XBrieuliuii-'oftbo 

,{    s  ,        !■      .1   .      ^,1.     .1     ..  .1,.!..    M,.ll   .1    I.  .«    ,1...  ,.l,>it..   ilei-ln(v 

.te.1 


,  )Mu  through 

•i  .1  .t„i,,„>. 


.Slate 

the  rail" 

that    an   ' 

generallx     ati.l  tli.il    1.".  ' 

agrieiiltiiral  prodiier,  ,\c. 


•It  ol 


Type 
No.   115 

.S.U  Artlns 
.SI..I..  (..r 
Oii.rl  C..r 
r»nl  Mnln,. 


INtMANY  SITUATIONS 


•  n>l   •llmlnalo   •Uillni    lr<.ubl«>. 

i(iKA;iici;i,inRicoM;" 

147.  Qu»»n    Vlftotia  .St..    LONDON, 


/i^,ViNTRoi 


m^m. 


.»*" 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


THE  PLEXSIM  HOT-BAR  FIRE. 


For  Direct  Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 
HtAD  Ofuc.:  I'AI.ACE  PLACE  MANtSIOX.S.  KENdlNUTUN  CI'.,  W8 
Tdepl.one:  -nEsTKRsti^ig.     Tclcsrmms:  •■  Sumbralo^s,  Kkns,  London.' 

'itle'^f  ono'!  r.°x''.''!;,'v>''""- ■  '.?  ,*  ''•  '"'•'^»  THAMES  STHEET,  E.C.  ■•. 
loIepLoiiO.  ClT»  SJoO  Tek.-raras:  "  Sikmotob,  Cint.,  Lo.>don." 

HOME  BRANCH  ADDRESSES: 
BiEBixonii,-Centr,l  Uo..  New  St.   I  MAvcHESTER-ine,  Deansffate. 

C,l^..      J:  ^r  M     *"■'"■"•   .  NKWC*STLB-€4-.iS,  Collnifwood 

ViLA.^.vw     .,     W  „..  ,1,.,  Mre.^t.  I  boUTHAUl'TON-l.;,  Hi;,-!,  street. 

Branches  in   Principal   Towns  Abroad. 


E.  SHOWELL  &  SONS,  LTD., 

SriRCHLEY,     BIRMINGHAM. 

SOLID   FORGED  BRASS  WING   NUTS 

Tapped  Standard  Whitworlh  and  B.A.  Standard. 


Mede  from  No.  1  taoD*d  i'  to  No.  9  taaoad  !". 

Sou  Afrnl  hr  lh€  El'Clrlcal  Trade  ■-  ~  ^"^""^ 

LIONEL  ROBINSON,  IJ^i^^^^ Tc 


GLUE  POT  HEATERS 
SOLDERING  IRON  h'eATERS 
WAX  MELTERS,  METAL  POTS 
CORE  DRYING  OVENS 


ENAMELLING  OVENS 
IMMERSION  HEATERS 


HOT  PLATES,  AIR  WARMERS 


and  all  kinds  of 
special  Electri- 
cal Apparatus  for 
Munition  Works, 
Sholl  Filling  Fac- 
tories and  all 
manuf  BC  turing 
purposes. 

BELLING  &  CO. 

OtRBy  ROAD  WORKS, 

Monlaguo       Rend, 

EDMONTON.  N.18. 


Tlie  Simplex  Conduits,  Ltd.,  Garrison-laue,  Birmingham,  has 
sent  a  copy  of  their  latest  tire  leaflet,  which  eomtains  particulars 
of  their  Plexsun  hot-bar  fire.  The  tinn  make  rather  special  claims 
on  beha,lf  of  this  fire.  The  bars  are  suspended  on  sensitive  springs 
which  absorb  shock  and  allow  for  ex])ansion.     As  a  consequence 


the  fires,  notwithstanding  the  roughest  treatment  in  transit,  arrive 
and  remain  intact.  This  is  a  great  improvement  upon  previous 
designs.  The  electrical  connections  are  all  of  the  heavy,  bus  bar 
order,  robust  and  generous,  and  are  a  vastimjjrovement  on  the  loose 
wire  and  beads  which  many  makers  still  think  good  enough  for  electric 
heaters.     The  bar.->  are  easily  removed  and  replaced  by  the  mere 


I'l  r:x.><m  Finn  in   Hkavv  Cast  luox. 


InoHciiing  of  two  screws.  Any  (piitc  unskilled  person  can  ofl'rct  the 
renewal  of  ii  bur  in  one  minute.  As  the  everlasting  tire  is  like  human 
perfection,  still  in  the  seeking,  this  is  a  somewhat  important  iiiattei-. 
Tlur  desigiiK  of  the  Urea  are  dignilied  and  ]ileasing  their  siiuplicitv 
being  somewhat  of  a  change  from  the  nieiilricious  oiuanient  w  hicii 
ilc/aceH  many  of  the  eiist-iron  Hies  with  w  hiili  mie  is  fuiiiiliar. 


Telephony  in  Aigentina.--'l he  Arg<iiiiiM-  x.iiioi 
iiMlliorisefl    Sen  ir   Domingo  <;ad<li]ii  (junior)   1< 
riaiiilaiii  a  public 


I  <!overnmcnt 
ostabliwh  and 


■         ■'" P yj......../        .^.       v..,<.,,/l...>.       ...I,. 

iiaiiilaiii  a  public  urban  and  Inter-urban  telephone  service  in  the 
liHlrirl.s  of  KhI<'Ipiiii,  lOelioicmn,  ('■iinielas,  San  Vicente  and  Matanza 
I'lovirice  of  Uiii>imi,i  Ayres).  The  service  is  lo  be  curnHM-tcd  with 
he  HV.-'leiu  of  Ih  •  .S(,(.icdad  Co  opurativa  'JVIef  inira. 

For   Effective   Impregnation 


usc"J.ACnVATT" 

Black    or  Golden    Brown. 

JENSON  &  NICHOI..SON.  Lid., 
In.ul»llni  V.rni.l.  DcLnrlmcnl, 
Co.wrll       Worl...       Str^irord.      F..I5. 


».< 
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Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200.000  Ibg. 


Peerless   Leatheroid  Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite — Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 

THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 

ADMIRALTY    OVER    1912   to   1917. 


ATTWATER  &  SONS, 


Tcltph 
»046( 


Hopwood  St.  Mills, 
PRESTON. 


Established  1868. 

Code.: 
5ih  EdiiioD  ABC 
h  Wt.tero  Union. 


J.  P.  DEVINE  CO.,  Buffalo. 

Iliio  FlaDt. 


MANUFACTURERS    OF 


(HASSBURG   SYSIEM.) 

The  Devine  Co.  are  well  known  in   the    United    States 

and  Canada  as  the  leading  nnanufacturers  and  experts 

In  Vacuum  Drying   and  Impregnating    Plant    and    have 

over  1,500  such  plants  in  successful  operation. 


air  pumps,  compressors, 
vulcanisi':rs, 
condensing  plant. 


Solvent     Recovery     and     Derisinating 
Plant  a  Speci.niity. 


SoI«  RrprcttnUlivc  : 

JAMES   LIVINGSTON,    LTD., 

IMI'lh'IM     IIOl  SI  .    M\(iS\\A\,    U.c 


Trllgf am,  »mj  I  »l>ln  I 
"CiiiMAiT,  Loaooa.** 


GtaiAiio  1)00. 


nUNITION  CITIES 


Protect  ijour  Eiecttical  InsbllaTicms  h^  using 

^     ^SIMPLEX 

Conduits  and  Fitlinos 


218 


THE  ELECTRICIAN. 


KoVEMBER   9,   1917. 


A    PORTABLE  ELECTRIC  LAMP  COOKING  BOX. 


|[|^In  these  dayi,  when  economy  in  the  consumption  of  food  and  in 
methods  of  cooking  are  so  important,  any  device  for  reducing  the 
cost  of  cooking  deserves  serious  consideration.  In  this  coiuiection 
it  is  interesting  to  note  that  Mr.  Leohne  Edwards,  81,  St.  Jlargaret's- 
road,  Twickenham,  London,  S.W.,  has  recently  designed  a  portable 
electric  lamp  cooking  box,  which  he  claims  to  be  very  economical 
for  the  purpose  of  cooking  small  quantities  of  food.  The  box,  which 
has  been  provisionally  protected,  is  18  in.  in  diameter  and  30  in. 


with  ""  Quidos  "'  expanded  cork.  The  electrical  connections  o'  th<' 
cjokini  b  X  are  quite  simple,  and  they  can  be  attached  or  detached 
by  an  ou'  at  will.  A  socket  of  flex  is  passed  through  a  hole  left 
for  same  in  the  box:  The  lamp  is  fixed  from  inside,  and  connected 
to  any  fitting.  The  lamps  are.  of  course,  readi  y  obtainable  of 
any  voltage.  Through  aa  aperture  in  the  box  a  faint  beam  of 
light  escapes,  and  indicates  that  the  lamp  is  at  work.  Mr. 
Edwards  states  that  practical  and  successful  tests  have  been  made 
of  steaming  and  stewing  foods,  of  roasting  and  stewing  by  sam  ■ 
operation,  and  of  baking  pies,  cakes  and  pastries. 
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high  and  weighs  only  SO  lb.,  and  therefore  can  be  easily  transported. 
It^can^be  carried  anj-where,  and  the  cooking  can  be  done  in  the 
drawing  room  or  in  a  bedroom  without  causing  dust  or  refuse  of  any 
kind.  The  sole  heat  is  derived  from  one  32  c.p.  carbon  filament 
lamp.  The  box  can  be  left  unattended,  and  it  can  be  left  working 
■whitt  shopping  or  other  work  is  being  done.  ^The  jxjwer  consumed 
is  about  120  watts.  The  mode  of  construction  is  as  follows :  There 
are  two    cases   of    iron,    an   inner    and    an   outer  one,  insulated 
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Aliliough  not  put  forward  as  ;t  water  heater,  it  may  at  times  be 
convenient  for  this  puqjose  in  siunmer,  or  in  case  of  ilbiess  as  a 
stand-by.  If  water  is  put  in  hot,  it  can  be  kept  hot  ready  for  use 
any  time  of  the  night  or  early  morning ;  if  put  in  cold  (50°F.),  the 
lamp  will  heat  1  i  gallons  (12  pints)  to  200°F.  in  seven  hours,  at  a  cost 
of  Id.  The  box,  which  has  been  designed  for  the  purpose  of  dealing 
with  small  quantities  of  food,  and  dees  not  competj  with  the  larger 
operations  in  cooking,  will,  we  are  informed,  be  put  on  the  market 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


"Sugar    obtains     not     it5    value    from    the 
cane,  but  from   its  innate  quality." 

So  said  S'adi. 


Now  B.I.  Products  obtain  not  their 
pre-eminent  value  from  the  materials 
of  which  they  are  composed,  though 
they  are  the  best  of  their  kind  ;  but 
from  the  innate  quality  of  the  minds 
of  those  who  combine  those  materials, 
and  produce  an  article  which  meets  in 
the  highest  degree  the  requirements 
of  progress. 

As  an  instance  take 
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shortly.  Cooking  a  dinner  for  tliree  persons  (from  actual  iiractice), 
consisting  of  3  lb.  of  be?f  (roasted),  with  potatoes,  steamed  turnips, 
beans,  rice  and  prunes,  was  done  in  3i  hours.  The  cost,  including  ele- 
trie  current  for  lamp.renewal  of  same,  gas  for  previously  bringing  to  the 
boil  four  saucepans  containing  vegetables,  rice  and  prunes  before  put,- 
tuig  into  the  box.  was  ^d.  Views  of  the  ajiparatus  which  can  be  s^cn 
and  tested  any  time  by  appointment.  Ae  given  in  the  illustration. 


ELECTRICALLY-DRIVEN  STONE-CRUSHING  PLANT. 


In  a  recent  issue  of  the  "  Electrical  Review  ""  of  Chicago,  par- 
ticulars are  given  of  the  rock  crusliing  and  screening  plant  of  the 
Brownell  Improvement  Co.  atThomtcu,Ill.  The  plant,  which  has  a 
capacity  of  8,000  cubic  yds.  a  day,  is  said  to  be  the  largest  of  its  kind. 

The  material  consists  of  a  liard,  fine-textured  limestone,  liaviug  no 
overburden,  and  which  is  quarried  to  a  depth  of  about  -10  ft.,  from  a  pit 
about  2,500  ft.  sq.  Close  to  the  eastern  border  of  the  pit  is  a  basin 
about  125  by  150  ft.,  which  was  excavated  some  years  ago  to  a  depth 
of  40  ft.  Iwlow  what  is  now  the  main  pit  level.  Tliis  basin  is  kept  nearly 
filled  with  water,  the  sources  of  wliich  are  springs  in  the  vicinity.  Two 
centrifugal  j)unips.  of  2.400  gallons  and  2.300  gallons  capacitj-,  respec- 
tively, each  driven  by  a  75  H.p.  motor,  are  stationed  at  the  brink  of  the 
basin  to  pump  water  to  the  condenser  in  the  power  station,  to  the  boiler 
room,  and  for  general  purposes.  The  rock  is  broken  in  the  pit  by 
blasting  with  djnamite.  Six  inch  holes  are  driven  vertically  to  a  depth 
of  45  to  50  ft.,  by  Loomis  motor  di-i ven  drills.  There  are  1 1  drills  in  use 
and  each  drill  is  operated  by  an  1 1  H.p.  motor.  About  100  such  holes 
are  driven,  18  to  20  ft.  apart.  A  charge  of  dynamite  is  placed  in  the 
bottom  of  each  hole,  with  cap  adjusted  and  connection  made  to  an 
electric  wire  ;  the  hole  is  filled  half  way,  and  another  d_\Tiamite  charge 
is  similarly  placed  about  midway  between  the  bottom  anti  the  surface. 
When  all  is  in  readiness,  100  holes  are  simultaneously  shot  off  by  electricity 
from  an  a.c.  circuit.  The  rock  thus  broken  is  loaded  into  Griffin  Wheel 
Co  8  yard  cars  by  Bucyrus  3J  yard  steam  shovels  of  which  there  are 
seven  in  the  pit ;  the  loaded  cirs  are  haided  by  American  Locomotive 
Works  30  ton  steam  locomotives  to  the  east  side  of  the  pit,  where  in- 
clined tracks  run  about  100  ft.,  at  a  40  degree  angle,  to  the  initial  bins 
and  crusher  outside  the  pit.     All operationsare  by  meansof  electric  power. 

.\t  the  power  station  there  arc  three  500  H.p.,  coal-fired,  Milne  boilers, 
an  .\llis-(Jhalmers  steam  turbine  (rated  at  1,500  n.p.,  six^ed  of  3,600 
r.p.m.)  dircct-connecte<l  to  a  I.W)0  kw.,  a.c.  generator,  rated  at  480  volts, 
three-phase,  (50-cycle,  .'i,ti(KJ  r.p.m.  There  is  a  direct-connected  exciter 
for  startin'.'.     In  addition  there  is  a  small  sub-station  plant,  adjohiing 


the  boiler  house,  where  an  Ideal  compound,  tandem  engine  drives  a 
VrX5  kilovoltampcrc,  three-phfse,  OO-cycle,  440volt,  a.c.  machine, 
tower  from  tliis  generator  is  utihsed  as  a  reserve  and  for  driving  the 
11  driU  motoi-s.  Lighting  service  is  supplied  from  a  19  kilowatt,  direct 
/CSiTent,  110  volt  dynamo,  driven  by  an  a.c.   motor. 

The  two  inclined  tracks,  over  which  cars  of  ore  are  pulled  out  of  the  pit 
to  the  crusliing  plant,  terminate  in  automatic  dumping  devices  above 
the  crusher  bins.  The  track  terminals  are  supported  by  a  double 
tower  structure,  containing  two  winding  sheaves,  one  for  each  incline. 
Xear  the  base  of  the  tower  structure  arc  two  small  buildings,  each  con-, 
taining  an  Allis- Chalmers  winding  hoist,  operated  by  gear  connections 
to  a  100  H.p.  motor.  A  1^  in.  steel-stranded  cable,  attached  to  the  hoist 
runs  up  over  the  winding  sheave  in  the  tower,  thence  to  the  dump  cars 
that  operate  on  the  incline.  The  hoisting  operations  r  re  cUrected  by  two 
operators  fi'om  two  controlling  stations  in  the  double  tower,  each  one 
by  means  of  a  Cutler- Hammer  drum-type  controller.  With  this  equip- 
ment close  on  1.000  cars  of  rock  per  day  are  puUed  out  of  the  pit  and 
dumped  into  the  crusher  bins.  These  hopper  shaped  buis  feed  direct; 
into  a  No.  24  Allis-Chalmers  gyratory  crusher,  operated  by  a  200  H.p. 
motor,  the  power  being  transmitted  by  ,12  single-rope  drives.  The  rock, 
after  passing  the  big  crusher,  has  a  maximum  size  of  about  5  in.  It  is 
carried  from  ^he  crusher  pit  by  a  pan-conveyer  to  the  top  of  the  main 
mill  building,  the  conveyer  being  operated  by  a  200  H.p.  motor.  Tho 
conveyer  discharges  upon  a  large  grizzly.  Fines  passing  the  grizzly  drop 
into  a  bin,  and  are  carried  by  belt  conveyer  to  revolving  screens  ;  the 
grizzly  over-size  rock  is  recrushed  by  four  No.  IX  AlUs- Chalmers  crushers. 

The  crushed  rock  from  the  foiu-  No.  7i  crushers  is  classified  by  two 
sets  of  revolving  screens  on  the  same  floor.  ea.ch  set  of  two  screens  being 
run  by  a  100  H.p.  motor,  belt-eonnect?d.  The  screen  fines  are  re- 
classified in  other  finer  screens,  and  the  oversize  di'ops  into  bins  and  is 
then  recrushed.  Stationed  upon  a  deck  above  the  second  floor  arc  five 
100  H.p.  motor  by  which  ten  sets  of  rotary  screens  are  operated  through 
belt  connections  on  this  floor.  The  coarse  or  screen  oversize  from  the 
ten  screens  passes  by  belt  conveyer  into  bins,  from  which  it  is  fed  into 
eight  AUis-Chalmers  No.  4  crushers  for  further  reduction,  one  50  H.p. 
motor  serving  each  two  crushers  in  tho  battery.  The  fines  or  screens 
undersize  are  further  classified  over  ten  shaking  screens  all  operated  by 
the  above-mentioned  motors.  The  crushed  rock  from  the  No.  4  crushers 
is  screened  and  classified  in  the  same  mamier.  The  last  crushing 
gives  coarse  grades  from  2J  in.  to  J  in.  and  fines  classified  as  to  various 
mc.^hes.  The  finished  products  are  finally  elevated  and  passed  through 
fine  revolving  and  shaking  screens,  thence  into  the  shipping  bins.  Current 
from  the  generator  room  is  conducted  to  the  four  distribution  panels  in 
the  mill  through  metal  conduits.  One  ])auel  serves  the  100  H.p.  motors 
and  others  serve  motors  of  other  rated  capacities.  Tliere  are  43  motor 
iustallatic_>us  at  the  plant  of  a  combined  capacity  of  2,453  H.r. 
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interesting  of  these  was  that  by  Ur.  E.  F.  Nokthui:!',  of  the  ""*''*'•     ^^^  •^OP''  t'*"^'  cugineei-s  will  take  to  heart  the  view 

Ignited  States.     Dr.  NouTHRur  points  out  th.-  diliiculties  met  ^-xpressed  by  .Mr.  Wordin.hiam  that  there  should  in  future  be 

in    att<'mpting    to    obtain    higli    temperatures.     Such    tcm-  *  greater  obsenanc-  of  eti(|uette  between  engiiuvrs  in  their 

pcratims  cm,  of  course,  be  obtairi.-d  by  means  of  the  electric  r^-'^pective  spheres  of  work.     He  n-ferred  jiarticiilarly  t.i  ct.n- 

arc,  the  limit  being  set  iiy  the  v:i)iori8ation   of   the   carbon  ;  «ultAnts  and  nianufactunrs.     For  some  reason  or  another  the 

but  the  iLHf  <if  el.-etrodes  in  this  way  may  intioduc  impurities.  »'>"tulting  engineer  in  electrical  engineering  has  not  b.-come  .s,i 

(lariion  may  also  be  us.d  as  a  r.-iUer,  thus  avoiding  the  arc.  '"niuly  e.staldished  in  tlie  eye.s  of  the  industry  as  consulting 

In  this  iiLH.-,  at  high  tem|.eratLr.s  the  carbou  pro(te<-d.H to  unite  <'n«incer8  in  what  is  commonly  termwl  civil  engineering.     We 

with   oilier  b.xlies,   and  al.so  t.  nds  to  dlHlntegrate,   so  that  •"'uppo'"'  tl»<''  w  because  the  contractor,  as  distinct  from  the 

minute  particlrs  lly  about,  ev.n   in  a  reducing  atmo.spbere.  manufacturer,  occujues  anion- importjuit  p<»sition  iu  the  latt.i 

Instead  ol  carbon,  a  iiiflal  sucli  as  tungsten  may  be  u.se.l  ;   but  He  this  as  it  may,  it  is  true,  as  Mr.  Wohiunoii.v.m  ol..scr\-««!i.  ih.n 

n   that  okse  the  metal  must  l.<'  protected  from  o.xidation  by  •■'•'"'^  '•"'  *  tendency  to  rr;;ard  manufrntuting  a.x  symmpnows 

iiifiniM   of   some   reducing   atiiic.Mphere.     Leaving   these  dilli-  *''•■''  ••'octrical  eni?in.-.iiii-,  .md  to  ilisn^ivnl  oth.-r  bnin.ho.., 

culticM  on  one  side,  it  must  b-'  icinembcn'd  that,  as  the  tem-  "'"•  '"""'  'i-'<P«'»'*".V  '"'  belitlh-  th.' 

jinratur.'  of  a  re.ii.Hter  furmue  ii  .  s,  the  temiM-iature  difference  '^K"''*  ^*''''''  ^^^   Worimmiham  iha. 

between  the  resi.Ht.er  and  the  .  iii.  ibio  becomes  lew   and    Ickm,  Miltant  woulil  mean  the  iiari. 

wherea-t  the  lemp.nituie  dilT.  i.  n..-  between  the  resister  and  '""^'^  ••mbraces  e»'ery  bran,  h 

the    outsi(b>    atmosphere    rniuniis    :tppn>xiniately    coiisfint.  no  hcnitjition  in -.i- .1  .'  ■ 

('onHcqu..ntly,    at    the    hea.in  •     pioeeeibt,    tin-    temperatur.-  "'  '>'«•'  "t'mdini; 

gradifut  b.'com.-s  leiw  and  b-    iiom  the  re.sifit.T  inwartls    and  l*yi"au  in  a  deln 

remain  consiant  fn.in  t,h<-   r.-i  t   r  ..luwards.  m.  that  the  bulk  client  and  the  m.> 

uf  the  I rg>  is  dissipated  ouiv  ml      ihmi.  ml  ..f  ll,,^^iTlLr  t.,  il,.-  policy  f>vr  the  ni.i 

crucible  and  its  contents  as  Im  .|.  He  sh.iiiM  rath-  1 

.  practitioiiiT   »u|j 

More  Efficient  Methods.  ..iher  liand.  we  1! 

I  iiK  only  I'llii  H'lit   iiH'tlioil    ol    lii<atin|{  is,  therefore,  one    in  ext^-d   ill  maniifn. 

*«liich   till    heat  IK  gi'iHTtttfd   III  :he  rrurible  or  its  content*,  from  1        '  i..- s.n.i  u  ..1 

'VUxn  in  ellectcd  in  the  onliimiy   induction  furnace,     I'nfor-  then.-  «.ll  reroRni^il  on 

'"'"''■''     'III''  fiimari'  ■iiiflerN  (i"iii  the  dlfliilllty  of  two  inlei-  the  pint  "i  ,  ,.ii-.iiiti, 
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Tramway  Maintenance. 

We  are  glad  lo  note  that  a  Committee  has  been  appointed 
by  the  Board  of  Trade  to  exercise  control  of  material  and 
labour  for  the  maintenance  of  tramways.  During  the  past 
year  the  position  of  tramways  has  become  serious.  In  indus- 
trial towns  the  trams  have  been  required  to  a  greater  extent 
than  in  peace  time.  The  wear  and  tear  has,  therefore,  been 
heavier.  On  the  other  hand,  there  has  been  increasing  diffi- 
culty in  obtaining  both  materials  and  labour.  In  many  cases 
the  track  has  become  seriously  worn,  and,  as  is  Well  known, 
a  worn  track  on  curves  and  at  points  where  there  are  gradients 
is  liable  to  cause  accidents.  As  regards  labour,  this  diffi- 
culty •wiU  no  doubt  be  emphasised  still  further  now  that  the 
leaving  certificate  has  been  abolished.  It  is  highly  desirable, 
therefore,  that  steps  should  be  taken  to  deal  with  the  situation 
comprehensively,  and  to  allocate  both  material  and  labour 
where  it  is  most  required.  It  is  to  be  hoped  that  the  new 
controlling  Committee  will  effect  this  desirable  object 


Institution  of  Civil  Engineers.— The  Council  of  the  Institu- 
tion ot  Civil  Kngnii'crs  have  made  the  following  awards  for 
Papers  published  in  the  ""  Proceedings  "'  without  discussion 
during  the  session  1916-1917  : — 

A  Watt  GoW  Medal  to  Major  H.  S.  B.  Whitley,  R.E.  (Xeatli)  ;  Telford 
Premiums  to  W.  ('.  Popplewell  (.Manchester),  Herbert  t'arrington  (Wood- 
ley,  Stockport),  1)T.  'A.  A.  Stoddard  (Bournemouth),  A.  E.  L.  ('liorlton, 
C'.B.E-  (Lincoln),  and  B.  .M.  Samuelson  (Rangoon).  The  Manby 
Premium  to  K.  Blcazby  (Perth,  W.A.);  the  Webb  Prize  to  J.  B.  Bali 
(London).  The  Howard  yuinquennial  Prize  has  been  awarded  to  Dr. 
W.  C.  Unwin,  F.R.S. 

"The  Ohm." — We  have  received  a  cop}  of  the  Occober 
issue  of  the  "  Ohm,"  a,  Japanese  journal  dev  oted  to  electrical 
interests. 

We  learn  from  our  interesting  contemporary  that  there  are  a  dozen 
electrical  periodicals  in  Japan,  but  as  they  are  all  written  in  Japanese 
it  IB  thought  that  English  and  American  electrical  engineers  may  not 
be  able  to  keep  in  touch  with  the  latest  developments  of  the  industry 
in  the  Island  Empire  of  the  ICast.  Consequently,  the  ",()hm  "  will  in 
future  contain  a  coluum  of  cleitrical  news  in  English.  This  is  an 
interesting  departure  and  is  indicative  of  the  spirit  of  enterprise  and 
progress  which  animates  our  Ally. 

Decimal  Coinage. — -Vt  a  recent  joint  meeting  of  he  Ins  itute 
of  IJanker.'i,  the  A.ssociation  of  Chambers  of  Coninierce  and  th(^ 
Decimal  A.s«ocia;i(jn,  unauimou.*)  agreement  was  .secured  as  to 
the  retention  of  the  £  sterling  as  the  monetary  unit  and  its 
division  into  1,(XJ()  parts  or  mils.  This  enables  all  the  existing 
gold  and  silver  coins  down  to  and  including  the  6(1.  ])iece  to  be 
retained  without  any  alteration  in  their  resjjective  values.  In 
regard  to  the  coins  of  lowcM'  denomination  it  was  unanijiuiusly 
agreed  that  they  sliaii  consist  of  I,  2,  ."1,  4,  ')  and  ID  mi!  pieces, 
rd  which  lb'-  two  luiter  Would  be  of  nickel. 

Institution  of  ElectricalEngineers.— Before  Mi.  Wording 

ham  delivered  his  presideiaial  address  last  Week,  .VIr.  W.  .M. 
.Mordey  propos<-d  a  lesolution  of  sympathy  with  .Mr.  Duddell's 
relatives  and  of  a|<preiiatioji  of  .Mr.  Duddell's  work  ;  and 
disjilayed  the  insignia  of  the  Order  of  the  Hritisli  Knijiire 
which  had  only  romi'  to  hand  two  days  liefore.  .Mr.  Moidey 
remarked  tli<ii>  it.  might  be  truly  said  that  .Mr.  Duddell  hud 
worked  lieyoiid  his  sirengtli  on  various  jirobleins  connected 
with  the  war,  and  tluit  Ik-  had  died  in  the  servifM-  of  his  country. 
Ill  introducing  the  new  preKid<'n«,  Mr.  Sparks  (tin'  retirinf{ 
pre.MJdent)  re.crr""d  lo  tin-  career  of  .Mr.  U'ordinghaiii  in  the 
••ieciiicul  induMlry,  lir.tt  with  .Mr.  Ferranti  ul  the  Urosvenor 
Uitijery,  then  at  .Manchester,  which  had  since  grown  t<i  he 
one  of  the  iurgest  undeititkings  in  the  country,  and  now  as 
cliie'  clr'ctrical  engineer  to  thfc  Admiralty. 

Tramway  Maintenance.     It  is  officially  unnoutued  that,  in 

view   of    III''   ijilliiidly    oi    II i.ing   tli<"  deinaniN   for  various 

material.H  and  lalioiir  iei|iiiii-i|  fur  the  iiiaintenanci-  and  re- 
newal o(  the  |ierinaii<-nt  Way  .iiid  rolling  stock  of  the  tramway 
underiiikingH,  tlie  Hoard  of  'I'liide  are  ajipoinling  u  coinniiltee 
t<»  I'onsider  the  needs  o(  these  und'TtakingH,  so  that  tlie  noce«- 
i»ry  Mtep.H  may  be  taken  to  su|i|ily,  as  far  as  poNKibie,  .miicH 


needs,  even  at  some  temporary  sacrifice  by  less  essential  under- 
takings. 

The  Mimicipal  Tramways  Association  and  the  Tramways  and  Light 
Railways  Association  are  being  invited  to  nominate  members  of  the 
conxmittee,  and  the  Board  have  asked  the  London  County  Council  to 
allow  Mr.  A.  L.  C.  Fell,  the  manager  of  tlieir  tramways,  to  serve  on  it. 
Mr.  James  Devonsliire  has  been  invited  to  be  chairman  of  the  committee. 
It  is  not  intended  that  the  control  of  the  tramway  undertakings  should  be 
jnterfercd  with  by  the  committee. 

British  Standard  Specification  for  Charging  Plug  and 
Socket  for  Electric  Vehicles. — The  Engineering  Standards 
Committee  have  now  issued  the  above  8pecificg,tion. 

The  great  importance  of  the  subject  was  pointed  out  by  the  Electric 
\'ehicle  Committee  of  the  Incorporated  Municipal  Electrical  Association. 
After  consideration  it  was  decided  to  adopt  the  dimensions  recommended 
by  the  Electric  Vehicle  Association  of  America  in  order  that  inter- 
changeability  should  be  secured  between  plugs  made  in  both  countries, 
and  the  report  was  issued  in  December,  1915.  Early  in  the  present  year 
the  Standai^s  Committee  (Electric  Vehicle  Division)  of  the  Society  of 
Automotive  Engineers  of  America  suggested  a  small  modification  in  the 
design  of  the  plug  which  they  found  added  considerably  to  the  mechanical 
strength  and  did  not  affect  tlie  interchangeabiUty.  The  proposal  was 
supported  by  the  Electric  Vehicle  Committee  of  the  I.M.  E.A.,  and  after 
consideration  by  a  sub-committee  of  the  British  Engineering  Standards 
Committee  the  modification  was  adopted.  The  revised  report  was 
approved  by  the  Main  Standards  Committee  in  July  of  this  year  and  is 
now  issued  in  accordance  with  the  new  policy  of  the  Committee  in 
octavo  size,  price  Is.,  and  French.  Italian  and  Spanish  translations  will 
be  available  sliortly. 

Electrically-Controlled  Motor  Boats. — On  November  3rd 
the  Admiralty  announced  that  an  attack  by  an  electrically- 
controlled  high-speed  boat  Was  defeated  and  the  boat  de- 
stroyed. The  Admiralty  now  state  that  the  electrically- 
controlled  motor-boats  used  on  the  Belgian  coast  are  twin 
petrol  engined  vessels  partially  closed  in,  and  travel  at  a  high 
speed.  Thev  carry  a  drum  with  between  30  and  50  miles  of 
insulated  single-core  cabl»,  through  which  the  boat  is  con- 
trolled electrically.  The  forepart  carries  a  considerable  charge 
of  high 'explo-sive,  probably  from  3001b.  to  500  1b.  in  weight. 
The  method  of  operating  is  to  start  the  engine,  after  which  the 
crew  leave  the  boat.  A  seaplane,  protected  by  a  strong  fight- 
ing patrol,  then  accompanies  the  vessel  at  a  distance  of  three  to 
five  miles,  and  signals  to  the  shore  operator  the  helm  to  give 
the  vessel.  On  being  steered  into  a  ship  the  charge  is  exploded 
automatically.  The  device  is  a  very  old  one.  A  boat  simi- 
larly controlled  was  used  in  H.M.S.  '"  Vernon  "  (the  torpedo 
experimental  slii]))  as  far  back  as  1885.  The  only  new  features 
in  the  (Jeriiiiin  lioats  are  |)ctrol  engines  and  W.T.  signals. 

The  Use  of  Microphones  for  Detecting   Submarines. — 

Water  is  a  most  excellent  conductor  of  sound,  and  lends  itself 
nicely  to  sound  detecting  systems.  The  fact  that  there  are 
no  so-called  zones  of  silence  in  the  water,  and  that  it  is  a 
homogeneous  medium,  permits  of  the  use  of  sound-detecting 
systems  with  every  advantage  at  the  outset.  Accoiding  to 
the  ■' Telepiione  Jilngineer  "  (U.S.A.),  mucii  is  being  done  in 
the  way  of  enqiloying  megaphones  for  the  detection  of  sub- 
marines, and  some  of  these  systems  iiave  already  reached 
a  remarkable  stale  of  development,  peimitting  not  only  the 
presence  of  a  C-boat  to  be  detecti'd.  but  also  its  exact  |)osition, 
so  tlia,  i.lie  range  can  be  given  to  a  gun  crew.  The  oi-iginal 
niicroplioiie  .sy.sieiii  employed  liy  the  I'lntente  roWiMs  some 
time  ago  operated  ipiite  satisfactinily,  accoi-ding  to  reports, 
uiilii  till'  (iernians  saw  fit  to  mount  their  motors  on  sound- 
ali.soibing  ba.ses.  thus  making  tiu'ir  subm;uiii(>s  practically 
silent.  However,  the  latest  systems  of  niicKiplioMic  detection 
do  not  rely  upon  the  subniarmo's  hum;  lieinc  ii  is  of  no  con- 
He(|ui'nc('  whether  the  (rerinan  craft  are  noiseless  or  noisy, 
luniiinL;  at  top  speecl  oi^  resting  on  the  bottom. 

Royal  Society  of  Arts.— The  programme  of  the  Koyal 
Soi'iri\-  ipf  .Arts  f(ir  I  hi'  fcii'l  liconiiii',;  session  contains  a  series  of 
inteicMiing  items.  On  Novemliei  2Stli  .Mr.  (!.  Holt  Thomas 
will  reail  a  I'liper  on  "Aerial  Transport,  after  the  War."  In 
Deei'inber  the  inaugural  "  Tnu-mun  Wood  "  lecture  will  bo 
delivered  \)y  Sir  Diigald  (Ilerk  (December  5tli)  :  Lord  Chain- 
Wood  will  "(leal  with  "  'I'echnical  Training  for  Disabled  Soldiers 
and  Sailors"  (Deicniiier  12th)  :  uml  I'rof.  .1.  Wemy.ss  .\iider- 
Mon  will  leil.iiiv  nil  "The  Cold  Storage  Induslrv  "  (December 
19th).     Ill  the  Colonial  S.'ction.  Lieiit.-Col.  the  Hon.  Sir  .loliii 
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McCall  M'ill  deal  with  ""  Land  Settlement  ■within  the  Empire." 
on  Xovf-niber  26th  :  and  Mr.  D.  T.  Chadwick  with  ■  The 
Trade  of  India  with  Russia,  France  and  Italy."  on  December 
13th.  The  Papers  to  be  read  after  Christmas  also  deal  with  a 
variety  of  tojiical  subjects,  and  include  a  special  series  of  Papers 
devoted  to  the  application  of  scientific  research  to  the  develop- 
ment of  particular  British  industries.  Cantour  Lectures  are 
to  be  delivered  by  Dr.  H.  C.  H.  Carpenter  on  "  Progress  in  the 
iletallur<,'y  of  Copper"  (December  .3rd,  10th  and  17th);  Mr. 
C.  R.  Darling  on  "High  Tem])erature  Proces.ses  and  Pro- 
ducts ■■  (.January  21st,  28th  and  February  -tth)  :  a»d  Mr. 
Edgar  Crammond  on  "'  The  pjconomic  Condition  of  the  United 
Kingdom  after  the  War"  (February  18th,  2.5th  and  March 
4th).  Unless  othei-wise  announced  meetings  will  take  place 
at  4. .30  p.m. 

Iron  Wire  Transmissian  Lines. — A  recent  issue  of  the 
""  Electrical  World  '"  gives  an  account  of  some  experiences 
with  iron  transmission  lines,  (icnerally  speaking'  such  lines 
answer  well.  The  mimimum  cost  of  construction  is  stated  to 
be  reached  with  .3.5  ft.  poles  at  inteirals  of  2.50  ft.  to  300  ft., 
using  No.  4  iron  wire.  With  wires  of  this  size  no  trouble  from 
rusting  within  a  reasonable  time  is  anticipated.  A  difficulty 
that  h-is  been  experienced  in  smne  cases  is  the  high  charging 
current,  values  as  much  as  three  times  the  full  load  current 
being  encountered,  together  with  a  power  factor  of  only  13 
per  cent.  It  a]>pears  that  this  trouble  is  partly  associated 
with  the  u.se  of  iron  poles,  an«l  there  seems  rea.son  to  expect 
better  results  in  tliis  respect  when  the  supports  are  of  wood. 
The  essential  point  is  that  such  linrs  appear  to  be  fully  ju.stified 
from  the  economical  .standpoint  ;  in  fact,  it  is  .stated  that  in 
some  cases  lines  Would  not  have  been  run  at  all  had  it  been 

Iiecess:ir_\    fii  Use  Cdjiper. 

Warwickshire  Volunteer  Engineers. — Our  readers  in  the 
Midlands  will  be  interested  to  hear  that  valuable  sen-ice  is 
being  rendered  by  the  Wanvicksliire  Volunteer  Engineers  (late 
Birmingham  Electrical  Engineeis  Volunteers)  in  the  trainini'; 
of  youths  for  tlie  technical  units  of  both  the  Army  and  the 
Navy.  The  Commanding  Officer  of  the  Corps  is  Major  D. 
Shanks,  .1.1'.,  who  recently  showed  us  over  the  Thorpe-street 
Drill  lf;'.ll.  Birminuiham.  and  cxphiined  the  work  which  is  being 
(lore  ih.'ie. 

In(elll|ii-nt  vciiitli!!  iif  17  yearn  of  ui;i-  are  vneiitiraiicd  to  join  the  unit 
and  thrirliy  l>e  made  eliuilile  for  the  liiu'lier  teelinirsl  sorviees  with  better 
pay  and  |iroK|ieet  of  rapid  promotion  lliaii  if  tliry  joined  iin  ordinary 
unit.  I.eiliires  are  u'lvrn  liy  HkiJItil  c  iifineerM  on  tele^rapliy  and  sin- 
Oallini;,  tlie  maintenance  of  e|p<'tririil  iii-.triiment.i,  the  i-onsitnietion  of 
t<-le(;rapli  anil  telephone  lineH  and  Tiulitarv  rlrill.  I''re<'  ntiifonu  and 
r<|nipMient  jire  proviiled,  and  the  rernui  in  re<|Hin><l  to  put  in  I4ilrills 
of  I  hour  eaih  per  month  ;  when  he  I' 
month  are  nn cHsarv.  The  eiiiiipmeni 
in, Very  eomph'li',  and  there  is  a  line  ro\ 
luiM  aliio  wnl  a  nnmlHT  of  men  to  I' 
Vernon,  and  in  onler  to  proviile  lo 
numlHTH  anpplied  the  .\dnuralty  h.ivi' 
the   •■  Kelianie    "   at    Iti'Vonport    and    I  li 


eftieient  III  drilN  onlv  per 

uf  the  TlioriM-.Ntreel    Drill' Mull 

•  red  hall  for  ilrill.  Ae.    The  (  orps 

irtnmouth  for  wrviee  on   H..M.S. 

iiimmiKlAtinn    for   the    inereiwinK 

>i|H'ne<l   two   nion'  de|K)t    iihi|w. 

'  .\etBVon  "   at    .Sheemeiw   to 


Birmingham  \  Uluiileer  HnKiiiifn".  .SimiiIv  Itirnun^dmm  men  are  alwi 
MTvinx  oil  Ihixe  nhipH,  and  a  total  of  J.M)  ini'inlHrn  hn\i<  liei'n  on  lioard 
ninee  .January.  IIIHI.  In  eonniH^tion  with  tliix  eliuw  of  tn\inin)i.  men  ovir 
•ir  under  military  axe,  iiii'n  phyHieallv  unlit  for  military  Herviee,  dimdiarKeil 
•ohiiern  ami  men  Imldini;  prolrelion  ■  i\ain  Knuitrd- liy  the  Miniiilry  of 
.Miinitiona  are  invili'd  lo  join  the  i  .rpfi.  iteiTiiitii  of  thi*  elaiw  an' 
iiritently  n-iiiiin-d,  anil  tliom'  i>f  oiii  r<  uli'r*  who  an'  interrxlnl  nhoiihl 
Appiv  to  ('apt.  S.  T.  IVnilNTlnn,  thi  Vdjiilanl,  at  the  alwive  inenlioneil 
Ilrilf  Hall  on  I'nday  e\.nin|{i<  Ih-I»  >i  il.lo  and  7.:U).  liirminuham 
rmployerx  will  aino  doiil>lli'««  Ih-  iiiI<  r<  <i<iI  m  the  iiialter  of  |irniiin<linK 
IhoiH-  of  thi'ir  yoiitlw  wli>>  will  In-  •.did  up  tn  lake  advantatte  of  the 
trainintr  fai  ililii-n  of  thia  rntrr|>ri"ini.'  '    ti"" 
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-Mining  Engineers,  the  .American  Institute  of  Electrical  Engineers 
and  the  Ameriean  Chemical  .'niciety.  He  was  bom  in  tJennanv  in 
18(J7  and  emigrated  to  the  United  States  in  1894. 

CoMMAXDER  C.  TissoT.— We  regret  to  record  the  death  of  Com- 
mander TLs,sot,  well  known  in  connection  with  wireless  telegraphy. 
Tissot  wa.*  horn  in  IStiS.  .\fter  entering  the  French  Nary,  he 
showed  a  strong  scientiHc  bent,  and  joined  the  staff  of  the  Naval 
School.  Along  vrith  Col.  Ferric,  he  was  responsible  for  the  courses 
on  wirele-ss  telegraphy  which  were  originated  at  the  Ecole  .Superieure 
d'Electricite,  more  particularly  on  the  the^.retical  side.  He  was 
also  keenly  interested  in  compass  (juestions  and  in  optical  devices 
in  gunnery.  His  scientitie  work  in  connettion  with  the  war  led 
to  cx|K>sure  which  his  constitution  was  unable  to  withstand,  resulting 
in  his  death  on  Oct.  1.  His  published  works  include  a  memoir  on 
'■  Resonance  in  Systems  of  Antenme,"  a  "  Manual  of  Wireless 
Telegraphy,"  and  numerous  articles. 

William  P.  Hascxick.— We  regret  to  record  the  death  of  Mr. 
William  P.  Hancock,  superintendent  of  the  generating  dr]>artnient 
of  the  Edi.son  Electric  Illuminating  Co..  of  Boston,  which  took  place 
on  Sept.  19  at  his  home  in  Alston  after  a  com  pjirati vely  brief  illne^ia. 

-Mr.  Hancock,  who  was  one  of  the  original  assistants  of  .Mr.  Edisun 
had  completed  25  years'  service  with  the  Boston  company.  He  was 
well  known  to  station  engineers  in  England,  because  in  pn>-war  days  he 
made  a  regular  annual  trip  to  this  eountry  and  Europe,  in  order  to 
exehange  ideas  and  to  keep  in  touch  with' the  latest  dpvelopmait«  in 
the  electrical  supply  industry. 

PERSONAL. 

One  of  the  members  of  the  .Vincrican  Mission  to  the  Intor-.\lliMl 
Conference  in  Paris  is  Mr.  Oscar  T.  Crosby.  .Assistant  .^Nccretary  to 
the  Treasury.  Mr.  Crosby  is  an  electrical  engineer  and  well-known 
to  many  of  our  readers. 
War  Hosoi*R.s. — The  following  honours  have  been  conferred  :— 
Sgt.  J.  J.  Clear  (att«ehe<l  K.L.R.),  fonuerly  omployml  in  the  Liverpoid 
tramways  liepartment.  has  been  awarded  the  .Militan*  .Medal  for  braver? 
in  the  field. 

Sffit.  .A.  J.  Kniirht  (Ixmdon  Regt.),  formerly  employixl  on  t he  rlerieal 
staff  of  the  Post  Office  Engineering  Department  at  Nottingham,  has  licon 
awarded  the  \'ietoria  Cross  for  repeated  acts  of  gallantry  under  heavy 
inachine;gun  and  rifle  fire. 


ARRANGEMENTS  FOR  THE  WEEK. 

FRIDAY.;  Nov.  16th  (t»  day) 

iNSTiTirioN  iiK  Mbchasu-.u.  Exoixebrs. 
'  ^     '»/».(»       .\l   (he   Institution  of  Civil   Kngin>.<en>,  (.U.    t^eorgr-^tjvet. 
Westminster,  l»ndon.  .S.\V.     I'aper  on  "  Miome  Notes  on  .\ir 
Lift  I'limping,"  by  .Mr.  -\.  W.  l*urvlia«. 

Thk  Ei.kitiio-Haumosu   .Sik  iktv. 
I'l.la  p.m.     -Vt   the    llollx-m   Ke.'itAunnt,    l><ndon.   W.C.     Concert 
(Ladien'  Night),     chairman.  C. I     \.  M    I    ittfilvie.  C-B. 

.llNIllK    IvsTITCTION    <•>      ' 

.s  p.m.     .\t  the  Institution  OITu'eii.  '.\  '.  '.  I^mdon.  S.\N 

I'aiXT  on  "  .Xppnntici-ahip  ol   I  >    Mr.  T<'«>' 

SATURDAY.  Nov.  ITtb. 

l<IIIMIMill.\M     »M>   1»WTRHT    KlKCTRICVI.   ("Lri*. 
',   ):tn       .\t    the  Swan   Motel,  New-rtreet,   Btniunghan.      I' 
I'ubli.  iiy,"  by  Mr.  H    Koiildii. 
MONDAY.  Nov    l»ui. 

IvsTiTiTtov    Of    i'<v;T    Orricr.    Fi  ■  ■      '' 

t  p.m.      .\t    the    Ki.\.d    ,S.Hiely    of     \ 

U'liilon.  We.     I'.iiHT  i>ii      Kl' 
phef ."  by  Mr   .1.   K  Taylor,  M.l  i.  ■ 
WBDNB8DAV.  NOT.  Silt. 

Uovu   Socirr*-  or  .\irT!<. 
4.  ill  I'M.      .\l     John  >ln'<'l.      .\delphi.      l/mdon.      V\  i        ii|»oin« 
Meolinfl.     .Addr.-"    by    .\.    .\.    Campbell   Swuiton.    K.R..S.,   on 
.Seienoo  and  i'h  |■^lM••ll•"l•  " 
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THE  ASSOCIATION  OF  MUNICIPAL  ELECTRICAL  ENGINEERS  (UNION  OF  SOUTH 

AFRICA).* 


PRESIDEXTIAL  ADDRESS  BY  MR.   JOHN   ROBERTS. 


It  is  now  over  a  year- and-a- half  ago  since  this  Association  in 
Johannesburg  was  inaugurated,  and  it  is  with  regret  we  must  all  feel 
that  the  great  event  which  overehadows  all  our  lives  is  still  continuing, 
though  most  of  us  believed  at  that  time  that  it  would  have  been 
brought  to  a  successful  conclusion  ere  tliis.  In  this  connection 
we  must  place  on  record  the  satisfaction  we  must  all  feel  at  the  very 
worthy  part  played  in  the  sphere  of  military  affairs  by  our  past- 
president,  Lieut. -Col.  Dobson,  who  15  months  ago  left  for  German 
East  in  charge  of  a  regiment  of  pioneers  of  his  own  raising,  and  who 
after  about  six  momtlis'  service  in  the  field  returned  cro^^■ned  with 
honours  and  with  his  present  high  rank. 

It  is  satLsfaction  to  us  to  know  that  the  electrical  engineer  is 
playing  such  a  leading  part  in  this  war.  We  must  all  feel  that  a 
more  wortliy  part  to  play  in  the  world's  affairs  is  to  promote  comfort 
and  civilisation  rather  than  to  engage  in  destruction. 

Though  electricity  is  for  the  present  the  handmaid  of  Mars,  we 
feel  confident  that  when  his  sword  is  sheathed  electricity  will  go  a 
long  way  during  the  long  spell  of  peace  which  we  hope  lies  before 
humanity  to  promote  bonds  of  friendliness  between  the  nations  by 
spreading  knowledge,  improving  transport  and  communication,  and 
that  war  will  one  day  cea.sc  on  the  earth. 

When  the  war  is  over  the  engineer,  and  particularly  the  electrical 
engineer,  will  be  looked  to  to  perform -the  many  and  much-needed 
tasks  of  reconstruction  to  make  good  the  fearful  devastation  which 
the  war  has  brought  about.  All  the  overrun  territories  will  require 
new  railways,  numberless  bridges — even  towns  which  have,  in  some 
cases,  been  wiped  out  of  existence,  must  be  rebuilt.  The  ship- 
building industry  will  for  years  be  kept  busy  replacing  the  thousands 
of  vessels  now  lying  at  the  bottom  of  the  sea.  And  it  is  not  only 
the  direct  damage  caused  by  Iiostilities  which  must  be  put  right. 
The  usual  work  of  the  world  has  be«n  largely  suspended.  Thousands 
of  miles  of  railways  have  been  gradually  getting  into  worse  condition 
owing  to  the  impossibility  of  making  proper  repairs;  tramways  have 
had  branch  lines  taken  up  to  replace  worn-out  rails  on  main  tracks. 
House  property  has  gone  into  bad  repair  for  want  of  men  to 
paint  and  mend.  Many  new  sf^ hemes  of  development,  particularly 
in  the  Colonies,  are  completely  arrested  until  the  war  is  over.  In 
our  own  countrj'  the  Rand  Water  Board  has  postponed  a  gigantic 
scheme  tc  carry  water  from  the  Vaal  to  the  Rand.  The  Johannes- 
burg .Municipal  Klectrical  Scheme  has  two  large  turbines  to  install 
which  carmot  be  delivered.  The  Capetown  Municipality  has  a  large 
water  as  well  as  sewerage  scheme  in  abeyance.  Pictermaritzburg 
has  hung  up  i:iigc  cxtcTi.-iions  to  its  electric  undertaking.  In  Dittban 
huge  projicts  for  cstabliFliiiiciit  of  industries,  such  as  cement  and 
soap  making,  wire  p()st])<;iie<l  when  war  broke  out. 

And  thi.s  leads  me  to  speak  of  development  of  the  local  resources 
of  this  country,  to  which  attention  is  already  being  hugely  directed. 
A  committee  of  technical  experts  has  been  appointed  to  study  the 
|K)-u<iliilities  of  new  induHtries  in  South  Africa,  and  it  must  be  a  source 
<if  Hutisfartion  to  us  to  know  that  ono  of  our  own  profession,  Mr. 
Bernard  I'ri'-e,  the  chief  engineer  of  the  Victoria  Kails  I'ower  Co., 
is  the  chainnan  of  that  committee. 

The  day  is  not  far  ilistant  in  Kngland  when  the  generation  of 
j)0\wT  will  be  done  in  yreat  mamuioth  stations  and  the  small  towns 
will  give  up  their  small  inedicient  stations.  But  in  South  .Africa 
it  will  III'  many  years  bc-fiMC  the  towns  will  be  linked  logcthiT  into 
one  coniiiu^n  network,  though  it  is  bound  to  come  one  day,  and  the 
eon»e<| uem-o  is  that  for  wjinc  time  yet  every  town  must  bo  resjionsilile 
for  I  hi-  supply  of  lurrent  within  and  around  its  bordein  till  the 
hruiH-hi-s  grow  outwards  snfliciently  far  to  mci't. 

Knowing,  as  we  all  do,  the  stimiilatioti  to  industry  which  a  good 
local  supply  i4  I'leetricity  brings  about,  one  or  two  things  follow  : — 

1.  That  municipal  elect rif-al  i-ngitieerH  must  wake  iij)  to  their 
reH|Hiiisibilitim  Ut  local  inrlustries. 

2.  'I'o  so  ill-sign  new  schemes,  and,  if  necessary,  modify  old  on«w, 
that  they  place  themselves  in  a  |M)sition  to  mii-t  any  reasonable 
demand  for  power  whii-li  may  be  suggeHt<!il  in  their  territ/)ry. 

3.  IJy  such  a  Jiolny  they  may  be  able  to  pioiniite  local  industrica 
which  othiTWiMr  may  be  driven  to  larger  cenlii-»  of  piipulatiiin 
where  supply  of  current  can  be  Hiiiired. 

Many  illiist rations  of  the  third  |ioint  in  the  above  may  be  r|uoted. 
'lake  wattle-biu-k,  which  up  to  the  breaking  out  of  war  was  exported 
as  it  was  stripped  from  the  tni-.  It  would  seem  to  he  much  iiiorv 
n4<nuili|f  mill  nclvantageoiis  to  exjiorl  the  e\lrait  instead  of  the  bark, 
tliii..  •.  I .  nv'  '  nnsideralily  in  freight  and  yielding  llie  tanning  product 
I'l.  ill;. .    ■  l,if  li  »oiilil  iindoulitedly  tend  to  the  ipiukiT  cstabliMhinent 


of  an  industry  to  turn  our  own  hides  into  leather.  Such  an  extrac- 
tion plant  will  soon  be  in  operation  near  Durban.  But  why  not 
up-country  where  the  bark  is  grown  ?  It  wUI  rest  greatly  with 
municipal  electrical  engineers  to  induce  manufacturers  to  manufac- 
ture as  near  the  seat  of  agriculture  as  possible  inst.ead  of  raifing 
the  raw  material  to  the  large  towns  to  be  manufactiu'ed  there. 
Other  cases  could  be  quoted.  The  making  of  cheese,  the  freezing 
of  beef,  should  all  be  done  as  near  as  possible  to  whfre  the  cattle  are 
reared. 

It  would  therefore  be  well  to  undertake  a  careful  study  of  the 
possibilities  of  the  establishment  of  local  industries  in  your  respective 
territories.  The  manufacturing  conditions  must  be  closely  stuched. 
Usually  the  owner  is  not  acquainted  with  the  electric  drive;  one  has 
to  know  sufficient  of  his  work  to  denxonstrate  not  only  how  to  solve 
the  power  problem,  but  to  show  in  what  way  electricity  will  be 
superior  to  steam.  In  Durban  we  Jiad  to  learn  the  pecuhar  condi- 
tions of  such  diverse  businesses  as  wool-pressing,  bark  disintegrating, 
sugar  refining,  brick-making  and  cold  storage,  and  we  can  now  not 
only  give  advice  on  the  electric  side  of  the  proposition,  but  advise 
on  many  of  the  technical  points  in  regard  to  some  of  these  concerns 
if  it  is  asked  for. 

This  brings  me,  therefore,  to  some  mention  of  the  South  African, 
industries  which  may  be  developed  and  established  a,s  a  result  of  the 
committee  with  Mr.  Bernard  Price  at  its  head.  As  we  mmiicipal 
electrical  engineers  stand  as  the  exponents  of  electrical  enterprise, 
we  must  keep  before  the  farmer  the  advantages  of  electricity, 
especially  in  irrigation  work,  and  should  make  ourselves  acquainted 
with  the  immense  work  done  in  this  direction  in  the  arid  parts  of  the 
Western  United  States. 

There  can  be  no  doubt  that  our  limitless  veldt  will  ultimately 
produce  meat  in  quantities  comparable  with  what  the  Ai-gentine  is 
doing,  and  the  liigher  standard  of  living  in  Eivropean  countries  will 
caU  for  increasing  quantities  of  meat  for  food.  A  large  export  of 
meat  will  bring  with  it  the  possibilities  of  many  new  industries, 
such  as  tanning,  manure-making,  cold  storage  plants,  and  every 
electrical  engineer  must  be  able  to  cater  for  demands  for  power  which 
may  arise  in  connection  therewith. 

There  is  not  much  hope,  except  in  the  case  of  the  largest  plants, 
to  sell  current  for  electrolytic  or  electro-chemical  processes,  or 
for  electric  furnaces.  But  it  is  stated  that  an  electric  steel  furnace 
is  already  at  woik  on  the  Rand,  as  well  as  a  plant  for  making  calcium 
carbide  in  an  electric  furnace.  The  cost  of  power  in  small  plants 
is  \isually  much  too  high  to  attract  such  industries  as  these,  and  the 
engineer  of  the  small  station  has  a  difficult  problem  in  bringing 
down  his  cost  to  a  figure  comparable  with  what  can  be  obtained 
in  the  large  inidertakings.  His  difficulty  is  the  small  output,  the 
cost  of  attendance  and  capital  cha^■ges,  the  standing  charges  in 
fact  amounting  to  a  large  figure  per  unit  owing  to  the  small  output. 
And  this  brings  me  to  the  next  subject  on  which  I  shall  touch  in  this 
brief  address. 

It  is  the  importance  to  the  small  station  of  so  designing  the  plant 
as  to  be  able  to  deal  with  demands  for  jiower  at  moderate  charges. 
The  total  cost  in  the  small  undertaking  Is,  as  I  have  said,  high  in 
most  cases  because  the  standing  charges  arc  excessive,  due  to  the 
small  production,  hut  this  cost  would  automatically  fall  if  the  output 
could  be  brought  up,  such  as,  for  instance,  by  the  addition  of  iv  good 
]iowcr  load,  so  thatnicd  not  be  a  cause  for  concern.  In  .some  cases 
the  variable  costs,  priiiripidly  fuel,  are  also  high,  and  this  high  figure 
per  unit  will  not  go  dnwii  much  with  addition  of  lead,  and  in  such 
a  lase  as  this,  then  it  is  hoiiele.ss  to  try  and  cultivato  a  laixe  output 
pidlilably.  'I'hc  aim  must  bo  to  lower  fuel  and  ivpairs  cost  to  the 
iiiiiiiiniiin,  so  that  by  increasing  the  output  the  total  cost  will  not 
iiuiiasc  much,  due,  of  course,  to  the  standing  charges  remaining 
lixi'd.  'To  secure  such  a  stiite  of  things  it  is  useless,  for  instance,  to 
run  a  plant  with  non condensing  stcum  engines  even  where  coal- 
is  iheiip.  Many  engineers  forget  that  by  installing  condensers  you 
increase  the  capiuity  of  your  plant  by  at  least  20  ])er  cent,  (the 
boilers  ;iiid  engines,  at  any  rate,  if  not  the  getU'rators)  at  a  nioderato 
cosl.iiinl  on  equal  loads  in  ndflition  to  saving  cost  of  fuel  you  save 
handling  of  coal  and  ashes,  besides  maintenance  of  boilers  by  the 
lower  I'viipoialiiin  required.  Btit  even  with  coitdensing  steam 
engines  opiTUting  costs  in  a  small  plant  are  heavy,  and  soMiclliing 
better  than  this  must  be  aimed  nt.  I  do  not  think  I  lint  tin-  Diesel 
engine  is  the  right  solution.  The  fact  thai  one  has  to  drpriiil  mi  fuel 
from  overseas  is.  I  think,  sullicient  to  conilemn  it.  I  must  lonfcss 
I  am  surprised  thai  the  gas  engine  has  iireived  such  coniparatively 
-mull  siipiKirt    from   tlii'   miniiiipal   .-l- 1 1  i.:il  .n.-iii.'.  ,■  .,f  1 1,.'   sukiII 
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town,   though   in  private  enterprise  their  success  has   been  well 
demonstrated. 

Another  point  on  which  I  will  only  briefly  touch  is  that  of  standard- 
isation of  systems  and  supplies.  The  need  of  more  uniformity  in 
all  branches  of  engineering  than  now  exists  is  really  very  pressing. 
We  all  know  the  handicaps  under  which  we  suffer  now  through  the 
want  of  understanding  between  us  a.s  to  such  matters  as  the  best 
pressures  and  periodicities  to  employ,  and  the  complete  lack  of 
co-ordination  in  the  plant  we  buy.  We  shall  place  the  electrical 
industry  under  a  debt  of  gratitude  to  us  if  we  can  do  something 
to  reduce  the  great  and  unnecessary  variety  of  plant  and  apparatus 
which  now  has  to  be  stocked,  a  condition  which  is  bound  to  result 
in  much  higher  prices  and  greater  difficulties  in  procuring  our  require- 
ments than  need  be  the  case. 

We  now  happen  to  have  a  great  opjiortunit^'  before  us.  A  few 
months  ago  the  Xatal  Engineering  Society  made  certain  representa- 
tions to  the  South  African  Institute  of  Electrical  Engineers  in  regard 
to  general  engineerinfc  standardisation.  It  then  appeared  that  a 
.Standar(hsation  Committee  had  been  in  existence  in  .Johannesburg 
for  many  years  piist,  but  for  some  time  its  activities  had  been 
suspended.  However,  the  outcome  was  that  a  new  committee  was 
got  together  embracing  representative?;  from  the  following  bodies  : — • 

South  African  Institute  of  Electrical  Engineers  ;  South  African 
Institute  of  Engineers  ;  Association  of  Municipal" Electrical  Engineers 
(S.A.) ;  Engineering  Section  Xatal  Soiicty  for  the  Advancement 
of  Science  and  Art;  British  Electriral  and  Allied  JIanufacturcr.s" 
A.s.sociation  ;  Institute  of  Electrical  Engineers,  England  ;  Govern- 
ment Departments,  Union  of  South  Africa. 

I  had  the  honour  of  attending  the  first  meeting  held  in  Johannes- 
burg in  May  last,  and  stated  that  our  Association  would  probably 
lie  discussing  the  matter  of  standardisation.  I  was  therefore  asked 
to  request  the  Association  to  kindly  scnrl  any  representations  it  cared 
to  make  for  consideration  of  the  Standards  f  ommittee.  1  trust  that 
at  our  Convention  this  year  we  shall  li,i\c  time  to  give  the  matter  of 
standardisation,  both  of  .systems  and  sii|i[ilics,  considerable  attention, 
and  go  some  way  to  put  an  end  to  the  present  chaotic  state  of  affairs 
electrical  in  this  country. 

This  important  question  is  brought  somewhat  into  prominence  at 
the  present  time  owing  to  a  most  interesting  development  in  the 
railway  policy  of  South  Africa  which  is  foreshadowed  by  the  general 
manager,  Sir  Wm.  Hoy,  in  his  last  annual  report.  I  am  convinced 
that  on  many  of  the  sections  of  the  railways  on  which  tratlic  is  now 
dense,  where,  in  fact,  the  lines  are  carrying  up  to  their  ultimate 
capacity,  notably  on  the  Natal  main  line  a  substantial  improvement 
in  both  carrying  capacity  ami  reduction  in  working  expenses  would 
be  achieved  by  the  electric  locotnolivf.  The  heaviest  train  now 
hauled  behind  an  engine  on  the  Xatal  L'radicnts  is  C50  tons.  On  the 
Cliic»go-St.  Louis  and  St.  I'aul  Railuay  in  the  I'nited  States  of 
-Vmerica,  there  are  now  ((Ht  miles  of  lii"'  in  regular  daily  operation 
by  cle<tricity  over  more  dillicult  count ly  than  we  have  to  contend 
with,  and  the  electric  locomotives  on  lliis  line  actually  haul  a  gross 
load  liehind  them  of  3,UU0  tons,  the  grades  being  as  high  as  one  in 
lifty  (2  percent  ). 

Railway  elect rilication  is  a  matter  ivliich  closely  affects  us  in  our 
position  as  almost  the  sole  suppliers  of  ■  nrrent  thniughont  the  I'nion, 
leaving  (mt,  of  course,  the  l{an<l  Mines  and  the  Victoria  Kails  I'owerCo. 
We  are  closi'ly  interested  in  the  siibji .  i  bi^'ause  the  South  .\frican 
liailuays  have  given  up  generating  i  uricnt  for  lhems<'lves.  and  now 
in  idl  the  principal  towns  of  the  country  take  their  supplies  of 
elei^tricity  from  the  local  muiiieipnl  planls.  Within  the  next  few 
yoani  some  uiulerstanding  between  l  he  munieipalitiea  shuuld  be 
rome  to  as  to  the  terms  which  Hhtmlil  lie  offered,  clasii  of  current 
supplied,  lie. 

'I'lils  address  would  be  in('om]ilet<'  uilliout  HOlue  n-feretice  to  ihn 
arilnoiiN  and  trying  conihtions  under  v.  Im  h  muuy  of  ns  are  carrying 
iMit  our  work  in  these  tryinit  war  Inn.  The  ililVii-ulties  we  labour 
un<liT  are,  of  course,  in  grltuig  pn)p>'i  -<killed  Inbonr  and  materials. 
Till'  ranks  of  engineering  artisuiM  ha\<'  Ixen  depleted  iiion<  llinn  those 
of  most  businesHCH  owing  to  the  great  demnnilii  for  enguuMTs  made 
by  the  war.  anil  the  |HiHition  is  niorr  aruto  Ifcriinse  the  war  h(l" 
indirectly  bntiighl  almiit  great  riikiiiH'eriiig  nelivily  in  iwaceful 
eniploynienlH  lieiuuw  «e  have  liei'ii  ■  illi-d  on  to  innUe  liM-alfy  many 
IhingH  we  UNcd  to  ini|Mirl  owing  t.i 
hibiliiinH  on  ex|iort.  There  ha^,  th 
ii«'o|M>  for  ingeiniily  in  devising  arlili.  • 
Avudalili*  to  do  work  for  which  u" 
It  may  be  of  interest  to  giM-  a  brief  a. 
which  «e  have  adopted  in  Diirbiin 
go  on  taking  on  cuHloiiiers  niueh 
IMKitioii  in  regard  In  ainouni  of  plunl  I  lint'  yeAtM  ngu  was  probably 
lirtli'r  limn  uiimI  oilier  |i<''>|i|i«', 

I'lilrt.  Owing  III  liH'iil  iiippliiw  111  1  •  iiwiil  the  e«il  o(  eoiHrele  li!!.-! 
IM>I    ailviiiiied    mill  li.    himI    mi'    haw     ..l.ipliHl    ill   certain    inslunn>» 


lu|i|iing  ililliciillii'.!  and  pio 
M  III',  been  ii  giral  di-al  u( 
■  lid  devieiMi  out  of  iniileriulii 
III  rr<|uirrmpnl*  are  lacking. 
.  oiint  of  mtmr  u(  tluMie  devices 
Ni  far  wi'  have  Ims-h  able  (<i 
lii'fiiri'   the   war,  thmigli    our 


concrete  poles  in  place  of  steel  or  cast  iron  poles  we  used  to  employ. 
These,  we  find,  have  advantages  as  regards  durability.  Steel  poles 
being  practically  unprocurable,  we  have  also  adopted  wooden  poles 
( Jarrah),  but  the  price  of  these  is  also  advancing  at  a  very  formidable 
rate.  I  give  below  some  figures  which  will  be  of  interest  of  poles 
30  ft.  long  :— 

Pre-war           Present 
Type  of  pole.                            Price.                Price. 
Siemens  tyi>e  pole,  weight  5001b....     £4     4     0     Unprocurable. 
Wood  pole  6  in.-;-4  in.,  25  ft.  long  .        1   14     0         £3     7     0 
Concrete  pole    5     0     0  

The  wood  pole  has  a  special  protecting  case  portion  to  prevent 
destruction  by  white  ants. 

Distribution  Lines  and  Cables. — This  has  been,  cf  course,  one  of 
the  most  difficult  class  of  supplies.  Even  if  procurable,  the  cost  is 
ahnost  prohibitive  except  in  the  case  of  small  sizes  of  wires.  We 
have  consequently  gone  over  our  distribution  plans  very  carefully 
to  discover  where  copper  is  in  excess,  and  have  taken  down  one  long 
overhead  high  tension  line  and  made  up  from  it  three  short<  r  linet-- 
to  feed  the  central  district,  and  are  recovering  a  good  deal  of  under- 
ground cable.  A\hich  will  come  in  for  low  tension  distribution.  We 
are  also  taking  dow-n  ground  wires  which  we  regularly  emploj'od 
above  all  high  and  low  tension  overhead  conductors,  as  we  are 
doubtful  if  these  are  of  the  value  we  used  to  think  they  were.  This 
will  yield  us  considerable  (|uantit es  of  bare  copper  wire  for  small 
extensions  of  our  lines.  Fortunately  the  new  demands  from  large 
consumers  of  power  are  not  coming  in  fast,  as  .such  i-onsmuera 
cannot  obtain  machinery  for  new  enterprises. 

Meters. — These  at  the  present  time  are  very  difficult  to  obtain, 
and  we  are  putting  back  into  ser\-ice  a  number  of  old  types  of  nieters 
we  took  down  as  being  obsolete,  but  which  we  kept  in  re8er\e  fjr 
unfori-seen  emergencies,  and  they  are  coming  in  ver\'  useful  now. 
We  are  considering  recoimuending  a  minimum  charge  to  private 
cons\imers  so  that  we  can  recover  instniments  from  properties 
where  the  consimiption  is  very  low,  say  under  six  luiits  a  month. 

('on.'>tniclional  Mnterials. — We  have  had  to  do  quite  a  lot  of 
constructional  work  both  in  the  power  station  anti  outside,  and 
owing  to  the  high  price  of  steel  se<-tioiis  of  all  kinds  we  have  very 
largely  used  old  steel  tram  rails  for  all  kinds  of  work  —generally 
in  combination  with  concrete.  We  have  built  uj)  switchboards 
with  these  roils  as  a  framework,  using  asbestos  "  Eternit  "  or  similar 
sheeting  as  coverings  and  as  partitions.  Latterly  we  have  been 
bringing  in  old  boiler  tubes  as  iqirights  for  swi  chboard  panels. 
Though  the  general  ap]>earancc  is  not  so  gixjd.  it  must  not  be  thimght 
that  the  results  so  far  as  ifliability  gmw  an-  any  worse;  in  fart, 
we  have  aimed  at  doing  better  work  than  usual  now.  as  it  is  imjKirtant 
to  reduce  n\aintenancc  <'Osts  on  account  of  the  shortage  of  skilled 
at  tendance. 

Iteinforcfd    Concrele.—Wv    have    l»oen    cari-fully    studying    the 
possibilities  of  the  substitution  of  this  material  for  steel  and  ircn 
wherever  |M>ss'ble.  and  1  have  alit-july  nfenwl  to  it  under  the  h  ading 
of  poles      We  are  now  tonsidering  it  for  the  making  of  '    n  s,  *c.. 
and  have  plaiuutl  to  build  a  new  condensing  water  pi|»e  line  i.f  n-- 
inforcwl    concrete    pijies    21  in.    in    <liauieler.     Th"    i.«nl    cuitrnt, 
though  slow  in  setting  qualilit-s,  give*  quite  lUtttsfartury  n'infoived 
conriete  results.     S]ieakuig  generally,  it  is  wonderful  -  '    '       •    ' 
done   when  one  is  thmwn  on  one"s  own   ri-soun-iw, 
should   be  lari'fully   wirtcd  omt  and   the   niateri.iU 
much  old  stuff  which  it  would  not  have  bivn  pn.    • 
is    now    wiirtli    money.     One   should    hesitate    I 
sold  as  wrap;    our  K-rap  heaji  which  befi>r\>  v 
IS  now,  I  n'ck.in,  worth  liundnsis  of  p(>iiu<tK. 


/I'lM-Riir  '  iip/irr.     W'f  ■'"■  u« 
lionnd  togclhcr,  atswii. 
thiM  up  111  plan-  of  li. 
u»<hI  elsiwlu'ii'.      It    1- 
iUHiilatorx  un<  now  made  in  the 

*;/<i.».»i/»irr.      Enclosing  globe» 
but    we  an-  discnnliilg  the 
iliHad\aiiliigc,      It    would  I 
III  hers  on  tliiK  iiuiiitioii. 


i>|il  nbort  Irngih"  of  in>llry 
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THE  ELECTRICIAN. 
PYROMETERS    AND    PYROMETRY. 


November  16,  1917. 


A  general  discussion  on  pyrometers  and  pyronietry  took  place  at  a 
meeting  of  the  Faraday  Society  on  Wednesday.  November  Tth.  The 
chair  was  taken  by  Sir  Richard  Glazebrook,  C.B.,  F.R.S. 

In  opening  the  discussion,  the  chairman,  after  expressing  regret 
at  the  absence  of  the  president.  Sir  Robert  Hadfield,  said  his  own 
personal  interest  in  the  subject  was  chiefly  scientific.  It  was  not 
until  1913  that  the  question  of  standardisation  of  high  temperatiu'es 
was  taken  in  hand  It  was  at  the  fifth  conference  on  weights  and 
measures,  held  in  Paris  in  October  of  that  year,  that  a  number  of 
resolutions  were  passed  wliich  laid  it  do\™  that  during  the  next 
few  years  it  was  to  be  the  work  of  the  national  laboratories  repre- 
sented to  de^"ise  practical  methods  of  measurement.  A  considerable 
amount  of  preliminary  work  \\as  done  with  the  object  of  introducing 
an  international  scale  of  high  temperature,  at  any  rate  up  to  1,200°C. 
or  1,300°C.,  and  it  was  hoped  to  go  even  higher.  Representatives  of 
the  Reichsanstalt  visited  the  National  Physical  Laboratory,  and  as 
the  result  of  discussing  various  proposals  it  was  arranged  to  hold  an 
international  conference  to  settle  the  whole  matter  on  September  23, 
1914,  but  events  proved  otherwise,  and  that  conference  did  not  take 
place.  Correspoudenoe.  however,  went  on  between  the  National 
Physical  Laboratory  and  the  Biu-eau  of  Standards,  Wasliington,  and 
the  resolutions  were  accepted  which  were  referred  to  in  Mr.  Griffiths' 
Paper.  One  of  the  outcomes  had  been  to  establish  a  certain  fixed 
point  scale  giving  a  fixed  point  of  temperatiu-e  up  to  1,083°C.  for 
melting  copper  in  a  reducing  atmosphere,  and  that  had  been  adopted 
in  America  and  England.  It  was  clear,  however,  that  the  scale  was 
insufficient,  and  that  much  higher  temperatures  would  have  to  be 
considered,  and  the  inijwrtance  of  that  was  obvious.  Cases  were 
frequently  coming  under  his  notice  at  the  X.P.L.  in  which  difficulties 
of  a  metallurgical  character  were  obviously  due  to  uncertainty  in  the 
measurement  of  high  temperatures,  it  being  difticult  to  repeat  in 
practical  working  the  conditions  obtained  in  the  laboratory.  The 
time  had  gone  by,  too.  when  it  could  be  regarded  as  sufficient  to 
trust  to  the  eye  and  experience  of  any  skilled  workman  for  work 
requiring  the  accuracy  needed  in  dealing  with  metallurgical  problems 
which  now  had  to  be  solved.  If  we  were  to  return  to  our  place  as  a 
nation  and  to  advance  our  position  we  must  apply  the  very  liighest 
and  most  careful]}'  thought  out  results  of  scientific  inquiry  to  these 
complicated  problems. 

The  following  four  Papers  were  then  read  : — 

PRODUCTION   OF    HIGH    TEMPERATURE    AND  ITS 
MEASUREMENT. 

By  E.  F.  NORTH  KirP. 

If  the  liighly  rcfractorv  properties  of  carbon  are  utilised,  the 
att.iiniiiciit  of  high  temperatures  by  electrical  means,  as  in  a  Moissan 
furnace,  is  not  difficult.  The  upper  limit  attainable  is  then  deter- 
mined by  the  vaporisalion  temperature  of  carbon. 

The  nietlio'ls  of  obtaining  high  temperature  with  the  use  of  carbon, 
however,  offer  only  a  |)artial  solution  of  the  imi)ortant  i>roblem  of  the 
henttreatinent  of  materials  at  high  temperatures,  because  in  such 
irircumstiiMces  carbon  enters  into  chemical  combination  with  a  large 
number  of  thr-  elements  and  reduces  or  otherwi.se  changes  many 
chemical  compounilH. 

The  attninincnt  of  high  temperature,  uniform  throughout  a 
volume,  free  from  carbon  may  be  obtained  by  using  tungsten  as  a 
rcMister,  either  in  the  form  d!  a  tube  made  to  carry  a  heavy  current. 
or  in  thi-  form  of  win-  or  ribbon  wound  round  a  highly  refractor.v 
tulw.  Hut  the  tungslen  iiuist  he  pr(jtect<;d  from  oxidation  by  filling 
the  furnace  with  m>iw  reducing  atmosphere,  as  hydrogen.  A  tung- 
nt<(n  viu'uuiiifurnni'e  is  also  a  possibility. 

Another  cr)n«ideratioM  in  thr^  inherent  thernuil  inefficiency  of  (rvery 
ty[M'  of  rcsiMterfunince  when  uK<'t|  for  producing  fusion  of  a  |)roducl 
which  melts  iit  a  high  teuiperaturf. 

The  above  rather  disi  oiinigitig  consideralioriH  led  the  writer  to 
inquire  ;  First,  what  form  would  an  ideal  furnace  take,  and.  second, 
is  it  physically  jHisHible  to  n-a<'h  this  ideal  by  any  apjilicaliun  of  elec- 
tricity ? 

The  ideal  melting- furnace  is  one  wliich  coiiHists  of  a  crucible  of 
cylindrical  form  (so  pro|Mirtioiicd  that  the  ratio  of  its  radiating 
Hurfiue  to  its  volume  ih  a  niininiiiml  that  irintains  the  prmluct  to  be 
melted,  either  electriially  <onrluctiiig  or  insulating.  This  product 
by  induction  alone  should  be  capable  of  abHorbing  a  large  percentage 
of  the  [siwer  available,  and  thereby  bi-com''  i|uiiUly  and  iiniforiiily 
lieat<<d  until  (imion  with  any  desired  Hiiperhent  in  obtained.  The  heat 
supplied  in  this  ideal  furnace  Hlioiild  lirHt  make  its  iip|M'arance 
flirwtly  in  the  walls  of  the  crucible,  or,  better,  within  the  contents 
of  the  criniblc.  I,i)hs  of  heal  by  oiitwanl  eonduclioii  iinil  radiation 
should  be  negligible.  The  final  |HiHnihle  tciii|iiTatiire  attainable 
sluMild  not  be  lower  than  ii  iK^'CHnary  limit  set  by  tlii'  refractory  pm- 


perties  of  the  crucible  itself.  A  large  jjercentage  of  the  power  sup- 
pHed  electrically  should  become  directty  transformed  within  the 
crucible  into  heat  and  not  pass  into  the,crucible  from  the  outside  by 
a  process  of  heat-conduction. 

If  this  ideal  furnace  is  to  be  in  part  or  wholly  realised  it  must  be  by 
some  form  of  induction,  obtained  without  the  use  of  iron,  for  reasons 
which  appear  below. 

The  customary  form  of  construction  of  the  induction  furnace  does 
not  permit  the  attainment  of  this  ideal  furnace  in  .several  particulars  : 

1.  An  electric  circuit  and  an  iron  magnetic  circuit  are  always  inter- 
linked. This  threading  through  the  electric  circuit  of  an  iron  mag- 
netic circuit  precludes  the  possibility  of  realising  the  simple  crucible 
form  of  construction  above  described. 

2.  The  difference  between  the  expansion  with  temperatiu'e  of 
metals  and  refractories  makes  it  practically  impossible,  without 
destroying  the  latter,  to  allow  the  orcUnary  induction  furnace  to  coof 
down  to  where  its  charge  solidifies.  Refractory  linings  are  invari- 
ably cracked  when  tliis  is  done. 

3.  The  induction  furnace  constitutes  a  step-do\vii  transformer 
which  necessarily  has  large  magnetic  leakage.  The  power  factor 
may,  therefore,  be  very  low,  the  supply  current  lagging  behind  its 
E.M.F. 

4.  Very  high  temperatures  cannot  be  obtained  in  the  ordinary  type 
of  induction  furnace,  because,  if  energy  is  supplied  fast  enough  to 
replace  the  heat  losses  at  high  temperature,  the  molten  material  is 
ruptured  by  the  mutual  attraction  of  current  elements. 

5.  The  ordinary  induction  furnace  does  not  lend  itself  to  such  form 
of  construction  that  the  contents  may  be  heated  in  controllable 
atmospheres  or  in  vacuum. 


I'^li:.    1. — PvROMKTIUt    (UHCUITS. 

With  these  limitations  in  mind,  the  wi-iter  sought  the  underlying 
]irineiple  which  would  permit  the  attainment  by  electric  induction  of 
the  ideal  type  of  simple  crucible  furnace.  This  principle  has  been 
found,  and  a  20  kw.  fnrnaco  embodying  the  ])iinciple  has  been  made. 

Heating  is  obtained  by  inducing,  with  comparatively  high-fre- 
quency currents  in  an  inductor  coil  which  surrounds  the  crucible, 
very  large  currents  in  the  walls  of  the  crucible  or  in  its  contents,  if 
these  are  electrically  conducting.  The  induction  is  obtained  by 
electromagnetic  induction  without  the  use  of  any  iron.  The  furnace 
differs  radically  from  all  other  types  of  induction  furnace  by  the 
entire  absence  of  any  interlinkagc  of  a  magnetic  with  an  electric 
circuit.  Tli(^  necessary  high  frequency  of  the  inducing  current  may 
be  obtained  from  the  discharge  of  condcn.seis.  These  oscillatory 
currents  j>ass  through  an  inductor  coil  of  about  M  turns  which  sur- 
rounds till'  <rucible.  and  sufficiently  separated  from  it  to  permit  of 
both  i-lectrical  and  heat  insulation.  We  thus  have  a  Tcsia  coil 
arrangement  in  whii^li  the  voltage  is  transfornu'd  down  ami  the  cur- 
rent transfornu^d  up.  When  a  condcMiser  of  eapacity  ( '  is  charged  to 
voltage  r,  <-nerg.v  is  stored  in  the  dielectric  in  potential  form  and  in 
amount  J'  T'.  When  the  coiulcnser  is  discharged  this  p()t(Milial 
energy  is  released,  and,  becoming  kinetic,  may  take  the  form  of 
electric  radiatiim  as  ulilisi<d  in  radio  |ii'aclice,  or  it  may  take  the  f(Uiii 
of  thermal  energy  (U'  h<Mil.  Thus,  it  becomes  puo^ly  a  (|ueHllon  of 
design  iind  engineering  practice  so  In  construct  apparatus  and  select 
conditions  that  very  little  energy  is  spinl  in  radiation  and  a  largo 
pi'rcentagi'  of  energy  is  converted  iiili)  heal  within  a  crucible  and  its 
contents. 

.Xpparii'tus  I  "iisisling  of  adjustable  reactances,  high  tension  trans- 
formerH,  and  an  entirely  fiew  tyl)e  of  discharge  gap  (which  is  nearly 
silent  and  iqicialcs  without  moving  parts),  Iho  banks  of  condensers 
and  a  fiiniaic  iniluctor  winding,  constilutis  a  complete  outfit,  for 
oper/ition  on  a  two  phase  (lO-cyolc  220volt  supply  circuit. 
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The  results  so  far  obtained  with  this  model  furnace  are  as 
follows  : — 

1.  It  operates  on  a  two-phase  circuit,  drawing  an  e<|iial  load  from 
each  phase. 

2.  It  operate-s  at  full-load  with  unity  power  factor  for  the  supply 
circuit  or  with  a  slightly  leading  current. 

'.i.  It  operates  at  any  small  fraction  of  full-load  without  appre- 
ciable reduction  in  efficiency 

4.  The  metal-melting  furnace  will  melt,  starting  at  room  tem- 
[)erature,  about  45  lb.  of  bra.ss  in  35  minutes  when  watt-hours  meters 
in  the  supply  mains  register  a  total  ))o\ver  supplied  of  18  kw. 

5.  The  vacuum-type  furnace  will  bring  a  crucible  of  Acheson 
graphite  14  cm.  in  diameter  and  18  cm.  high,  filled  with  tin  or  glass, 
to  a  temperature  of  well  over  1,61X1  ('.  in  40  to  50  minutes,  and  a 
vacuum  of  not  less  than  1  cm.  of  mercury  can  be  maintained  during 
the  process. 

1).  Cylinders  or  crucibles  of  the  abo\  <•  dimensions,  or  smaller,  made 
of  graphite  can  be  raised  to  a  temperature  of  I,600°C'.  with  an  almost 
jterfect  uniformity  in  their  temperature  distribution.  Cylinders  of 
other  materials,  .is  of  iron,  nickel,  or  nichrome,  may  be  raised  in 
temperature  until  they  start  to  melt. 

7.  Th"  thermal  efficiency  detined  as  the  ratio  of  heat  energy 
developed  within  the  crucible  and  its  contents  to  kilowatt- hours 
supplied  at  switch  terminaLs  (both  expressed  in  like  units),  may  be 
made  as  high  as  fil)  per  cent,  with  the  2ii  kw.  furnace  illustrated,  and 
it  Ls  thought  that  a  greater  thermal  etliciency  may  be  obtained  in  a 
furnace  of  larger  power  ca])iuity. 

The  furnace  has  been  o|)erated 
at  5,4(H)  and  at7,2(M)  volts  at  the 
•condenser  terminals.  The  fre- 
quency is  the  natural  period  of 
the  oscillatory  circuit  of  either 
phase.  .About  equally  good  re- 
sults have  been  obtained  when 
working  with  25,4(.M>  cycles  and 
with  12,5(Kl  cycles  per  second. 

Protection  from  the  high  vol- 
tage is  secured  by  surrounding  the 
furnace  casing  with  a  grounded 
metal  cage,  and  the  crucible,  in 
addition  to  being  electrically  in- 
sulated from  the  inductor  coil 
with  a  cylinder  of  ijuart'/.  gla.ss, 
is  likewise  grounded. 

The  early  construction  of  fur- 
naces of  larger  kilowatt  eajiacity 
is  under  contemplation.  These 
furnaces  shrxild  be  particularly 
adapted  to  the  melting  of  optical 
gla.ss,  high  melting  alloys,  brass. 
gold,  silver,  Ac. 

.Metal  scrap,  borings,  turnings, 
&(■.,  may  be  <|ui('kly  raised  to  a 
melting  temperature,  then  fu.seil 
and  su|HTheate(l,even  when  con- 
tained in  a  refractory  crucible  of 
nonconducting  material.  Pun- 
eleetrr)lytic  iron,  contaiiu'd  in  a 
magnesia  crucible,  has  been  fuH«>d  j.-„; 
in  viu'uum,  carbon  and  presum- 
ably  every  other  source  of  con- 
tamination iH'ing  entirely  absent. 

This  tyiK-  of  furnace  cannot  be  dwiti. 
only  parts  whiih  tti-t  at  all  hot  arc  the  cr 
immediate  layers  of  refractory  lining. 

rhr  Mramirrmrul  nf  H.ijli  Trnifwralnir.  Tlu-w  reni.irks  n-fer  to 
the  uu'aHun'MU'nt  of  high  leui|H>ralun'  Lv  means  nf  dir^-l  uisertioM 
|iyromeli-r»,  radiation  and  opiical  iiyri.mitry  being  exiluded. 

Till-  limits  to  lUTiiraiy  »el  for  higli  (••iii|HTntiiro  dins't  inwrtioii 
pyromrtorM  nn>  iletermiiied  chinlly  by  .  Iii<iiiienl  modiliration  of  the 
pymmetrie  Nubntance  Willi  the  bet.!  |iyromet<<rcaMing  tiilxii  ob- 
laiii/ilile,  n(  l,:».VrC,  giises  obtain  aci—.  to  the  lht>nno«<niple  wire*, 
anil  oHilamlnnlinn  is  pmdis-ed  l>y  tlie  .  Iiemienl  lu-iivity  of  the  hot 
UaseH. 

I  p  111  alioiit  l..'l(K(  (',  the  aenirnli'  iiMaiiirrmpnl  of  leiil|irraturF 
III  any  Km. I  nf  atmoKpliere  lla^  Im>«>ii  suIi  .(a.  lortlv  wilvml  b\  pnqMTly 
ciiiixtriirleil  jind  piiileel«(l  platinum  i  ImkIiiiiu  lliermix-oiipIeK,  the 
I'.M.K.  of  which  is  delermined  hy  a  p.iientiomrlor  method.  The 
"liter  has  cleviiMMl  n  nibiixt  jNirtable  niHlriiiiiont  o|irrntiiiK  on  the 
polentioiurler  ptiiicipli-,  loil  n/idinu  in  miiIIinoII*  or  degn-e.  bv  ll>- 
<l«<ll«vlion  of  a  pointer. 


■Steel  Tube 

Quartz  Tube 

nickel  Wire 
Acheson  Graphite 
Vulcan  Paste 

-  Dixon  Graphite 
—Acheson  Graphite 
-Tin 
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I'd  by  burning  out,  as  the 
iible,  its  contents,  and  the 


The  principle  upon  which  the  p>TX)volt«f  operates  may  be  brieflv 
ciescnbed  as  follows : —  i-  .  . 

Referring  to  diagram  1,  Fig.  1.  a  smaU  dry  ceU  Ba.  contained  in 
lu  1"^^"  iistrument.  sends  a  cun^nt  throueh  the  rheostat  R  and 
the  tixed  resistance  tu  (which  Ls  ei,ual  in  valu^  to  the  resistance  of 
the  copi>er  coil  of  the  moving  element  of  the  meter  ry).  and  5.  a  fixed 
resistance  of  m^angapin  adjusted  accurately  ,vith  potential  tap-offs. 
The  value  of  the  resistance  included  between  these  potential  leads 
determmes  the  range  of  the  instrument.  The  currem  flowing 
through  .<?  1.S  varied  by  the  rheostat  R.  so  that  a  varving  Y..\\.Y7\i 
appbed  to  these  potential  leads  due  to  the  drop  of  potential  over  the 
resistance  .S  The  moving  element  is  connected  in  series  with  the 
unknowTi  E.M.F.,  AV  (through  the  binding  po.sts  /-,  and  P.).  across 
this  vao-ing  potential,  so  that  the  meter  senes  as  a  ealvanometer  to 
establish  a  balance  between  the  unknown  Ex  and  the  drop  acnvss  S. 
TTus  adjustment  is  elected  by  turning  the  larue  black  button  (marked 

Utf  )  in  the  lower  right  corner  of  the  instrument,  in  a  cWkwiae 
direction,  to  increase  the  current  flow  through  .5.  thus  increasing  the 
drop  across  S.  When  the  balance  has  been  attained,  as  is  shown  by 
the  pointer  of  the  instrument  resting  over  the  cvtrcme  left  end  of  the 
scaJe  (where  a  long.  Hue  hne  is  drawn  to  a.ssist  in  setting  the  pointer 
accurately  for  this  balance),  the  small  button  in  the  lower  left  Vomer 
of  the  instrument  is  pressed,  which  changes  the  connections  to  those 
of  Diagram  2.  The  pressing  of  the  button  has  substituted  the  meter 
U  for  the  resistance  i  „.  This  is  permissible,  since  both  elements  are 
copper  and  hence  always  of  the  same  resi.s-tance  :  w  ithout  afTe«'f  ing 
the  conditions  of  the  circuits,  a  meter  has  been  introduced  which 
measures  the  current  flowing  through  *\  and  since  the  dttip  across  S 
is  proportional  to  the  current  flowing  through  N.  the  scale  of  the 
meter  is  marked  ofl;  to  read  the  drop  across  ,S,  and  this  drop  having 
been  just  balanced  against  Ex.  we  have  the  instrument  indicating  the 
value  of  Ex. 

In  eflect.  the  pyrovolter  principle  provides  a  means  of  operating  a 
deflection  instrument  on  the  potentiometer  principle. 

Some  of  the  advantages  sci-ured  with  this  type  of  instrument  are 
as  follows  :  Sufticient  sensibility  is  secured  in  a  rugged  instrument  so 
that  temperatures  indicated  with  platinum  rhodium  couples  may  be 
read  with  satisfactory  accuracy.  .As  the  instrument  oiK-rates  on  a 
potentiometer  principle,  the  resi.stance  of  the  therinowuple  itself  and 
the  thermocouple  leads  may  vary  within  wide  limits  without  atfecting 
the  accuracy  of  the  readings.  The  instrument  is  not  liiiute<l  to  a 
single  range,  but  as  man.v  as  four  ranges  may  bo  conveniently  em- 
bodied in  one  imtrument.  The  indications  of  the  pvrovolter  aiv 
theoretically  and  practically  independent  of  the  temperatutt?  coofti- 
cient  of  the  in.struinent  itself. 

Thou>;h  thermocouple  met  hods  of  reading  temi>eraturt~<  meet  most 
of  the  requirements  of  laboratory  and  factory  up  to  the  safe  working 
tem|)eniturci  limit  of  the  platinum-rhodium  couple,  llure  are  iiuiny 
industrial  operations,  carried  on  at  higher  temp<Tatun»,  whcn>  a 
direet- insert  ion  pyrometer  w  hich  measures  these  ac^•urntl^v  would  be 
very  welcome. 

Nature  has  provided  us  with  a  pyronietric  siibstanee  which  pro- 
mises to  give  the  r»>sult  desired,  namely,  the  metal  tin  which  melts  at 
2.S2  <".,  and  does  not  eva|mralo  appnviably  nor  Ixiil  at  l.fvSIl  (' 
.-\ccordiiig  to  a  determination  by  t.nNinvotid  •  its  boiling  [lomt  is 
2,27(1  ('.  Thus,  the  range  of  teiuj>erat urt>  in  which  tin  is  molten, 
nboiit  2,tKH»°('.,  is  greater  than  of  any  other  known  substaiH-e.  Tin 
docs  not  fonn  a  carbide  in  the  pn-som-e  of  graphite,  and  miintnms  it.n 
purify  in  an  atinosphen>of  <(>  at  the  hiK'lw.st  t<<m|»  t  .  h  it 

is  molten.      To  these  pro|HTties  art-  added  others  w  !  ,rly 

lulajit  it  t<i  pynimelric  iis<>m.     Thus,  it  iinn-aiw-!.  in  i.  .  n  in 

the   molten  state,   and  also  in   volume  in  a  strietly   liitear   iiiiuiuer 
within  imreaseof  teni|H-raHin'.  at  lea.st  up  to  1,6811  V. 

The  w  riter  has  taken  ml\  aiitage  of  \\wmo  clur«etonsti<-)i  of  purr  (in 
for  measuring  tempprnturT>s  above  l.thnrc.  Mid  M  low  as  Ihr  aoliditi 
entioii  |M)int  of  tin. 

The  tin  is  coiitaiiM>d  in  a  "  bulb"  of  rl..^.  w» 

Fig.  LM,  and  it  expjiiids,  when  (he  leni|>rni(<r  ■  i'  . 

iiKo  (he  graphite    '  stem."     '\\v  1m  iclit    n  tm 

HtniidHindetermiiietl.  in  the  pr.  ;,  »\ 

eon(ae(.      The  .»,  ale  in  laid  nil  \  of 

(he  column  of  (in  at  mime  l»o  ;.  .,,|-  , .^  ,,  , ,,„   ,„j,^ 

of  a  pla( Ilium  rluxliuiii  couple. 

Thin  pyromrler  iloiw  not  indnnle  mm  a  theniMiooupIr  dn<vi,  •  point 
leni|>era(ufT,    Init    ■,        '  '.     iii,,jiii   (emprralurr  «\or   (lie  i>|WUN> 

oiN'iipied  In  lie-  |  ^ 

III  clo.im;.  ilie  '  .  "i-.ii  .11  iiiv.-.liclon.  in  (heftrJd 
of  high  lem|Ki«(iiiv  to  ,  .  „(  the  nifdil  Itn 

for  rxleiidiiitf  tin-  fuiulaiM  '    "«r  l,.V>(l  (',,lh« 

(.te«,.|il  liiiiil  ..1  I  lie  giw  tlii  ; 

*  "Ctwmiral  N.«,  •  Km,  IWr.t 
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THE  ADVANTAGE  OF  BURYING  THE  COLD-JUNCTION  OF  A 
THERMO-COUPLE  AS  A  MEANS  OF  MAINTAINING  IT  AT 
A  CONSTANT  TEMPERATURE. 

BY  KOBEBT  S.  WHIPPLE. 

In  March.  ltK»3,  Prof.  Anthony  Zeleny,  of  the  University  of  Minne- 
sota, Minneapolis,  suggested  the  advisability 'of  burying  the  cold- 
junction  of  a  thermo-couple  circuit  as  a  means  of  maintaining  it  at  a 
constant  temperature.* 

Although  thermo-couples  have  been  frequently  buried  for  the  pur- 
pose of  measuring  earth  temperatures,  yet  they  have  not,  as  far  as  I 
know,  been  buried  for  the  purpose  of  maintaining  the  cold-junction 
of  a  thermo-electric  circuit  at  a  constant  temperature.  In  the  re- 
search laboratory,  where  accuracy  is  aimed  at,  it  is  customary  to 
immerse  the  cold-junction  in  melting  ice.  As  it  is  generally  difficult 
to  maintain  an  ice  vessel  near  a  furnace,  this  necessitates  the  placing 
of  the  ice  vessel  some  distance  from  the  soiirce  of  heat.  In  the 
laboratory,  where  the  cost  of  the  wires  for  the  rare-metal  thermo- 
couples was  not  very  serious  and  where  the  furnace  employed  ^\as 
small,  this  was  not  a  matter  of  great  importance  :  but  in  the  works, 
where  a  large  number  of  couples  are  used  and  where  long  lengths  of 
leads  are  required,  the  employment  of  melting  ice  is  impossible.  The 
difficulty  has  been  overcome  to  some  extent  by  the  use  of  thermos- 
flasks.  In  practice  the  flasks  are  Klled  with  oil,  in  which  the  cold- 
junction  of  the  themio-couple  circuit  together  with  a  mercury  ther- 
mometer, are  immersed,  the  thermometer  being  a  ready  means  of 
showing  the  temperature  of  the  oil.  In  the  majority  of  cases  the 
daily  temperature  range  indicated  by  the  mercurj'  thermometer  Hoes 
not  "exceed  2'C.,  although  the  daily  temiierature  range  of  the  air 
surrounding  the  flask  may  amount  to  10°C.  or  15°C'. 

The  introduction  of  Pcake's  compensating  leads  t  has  rendered  it 
possible  to  transfer  the  cold- junction  of  a  platinum-platinum- 
rhodium  or  iridium  couple  to  a  considerable  distance  from  the  head 
of  the  pyrometer,  so  that  the  employment  of  a  buried  cold-junction 
with  the  rare-metal  couples  is  rendered  commercially  possible. 

The  high  price  of  platinum  and  its  alloys  has  compelled  the  use  of 
base-metal  thermo-couples,  and  the  reliability  of  some  of  the  modern 
elements,  such  as  the  (1)  nickel,  nickel-chromium,  (2)  iron,  nickel- 
cojjper,  or  (:j)  copper,  nickel-copper,  justifies  the  use  of  these  elements 
to  a  high  degree  of  accuracy.  The  materials  mentioned  are  not 
expc-n.sive,  and  at  once  open  up  the  possibility  of  burying  as  a 
means  of  maintaining  the  con.stancy  of  the  temperature  of  the  cold- 
junction. 

In  connection  with  some  experimental  work  at  the  Cambridge 
Scientilic  Instrimient  Co.,  it  was  desired  to  maintain  a  cold-junction 
at  a  constant  temperature  for  a  long  period  of  time,  aiul  in  July,  li»I  I, 
one  junction  of  a  t  hermo-coui)le  was  buried. 

J'ora  period  extending  over  two  years — July,  H)l  1.  to.luly.  I'.IK!- 
the  K.M.K.  given  by  the  roupl  •  was  measured  once  a  w«'k  by  means 
of  a  |)otfntiomet/T,  the  other  junction  of  the  circuit  being  immer.sed 
in  melting  ice.  During  the  period  .August.  I»l:t,  to  June,  Iill4,  the 
tt-mficratiire  of  the  couple  w(i«  read  at  longer  intervals  of  time. 
generally  once  a  month. 

Tlu-  rise  and  full  in  temperature  at  the  autunuial  and  vernal 
C'|uinoxes  was  clearly  markeil,  even  in  the  couple  buried  under  the 
building.  The  times  of  maximum  and  miMimum  tciiipcraturc  agree 
with  the  (Jnetiwich  oiii's,  but  although  the  (Ireenwich  thermometer 
IH  a  flepth  lower  by  2H  ft.,  yet  thi-  temperature  range  is  aiiproxi- 
iiiulely  :ir,C.  greatt-r  than  that  shown  by  th(^  buried  junction.  'Phis 
in  iiolHUrpriHiuK  when  it  is  coiiMidered  that  in  the  one  ease  the  ground 
nimvi-  the  I  herniomettr  is  exjioHtjd  to  the  weather,  and  in  the  other 
it  in  protcilcil  by  means  of  the  building. 

The  folli. wing  lire  the  extreme  range*  of  I(iii|h  iatur<-  (  C.)  fi>i  Dk 
peri<)d  iindiT  iliH<-UMMion  :- 

(AMIIKII.IJK.  (iUKI'.NWIUI. 

.Mnx.  .Mill,  lliingr-.  .Max.  ,Min.  Hangc. 

Jiilv.  IKIlJunr.  MMa      i:)H(l  ll»«  I  «1      .\l".vr  Mill  1)11     r,-.W 

July,  11(12  June.  IIti:{     12  Il.l  ll-4<i  149  „        i:t«7  H-71     -lim 

.July,  ll»i:i  June.  IllU      \:iX,  1107  1-38  ..       I3i50  «-77     4-7:i 


•Moan 


O'UO 


.Mean  Ifil) 

In  a  PajHT  rcfentiy  published  by  Dr.  Arthur  Rumlmul,  the 
Director  of  the  Kadclitre  ()I.HerVHl<iry.  OxfonI,  ho  disiUHMeM  the 
results  of  leniperaturcM  obtnini^d  by  undi-rgrcuNil  tlierfnomelers  at 
Oxford  (lurinn  the  years  IWKI  to  li)l<»,  and  hIiowh  that  Ihe  maximum 
U-mpi^rntiire  range  of  the  therinoineter  buried  at  u  depth  of  Din. 
to  1 1 J  ft.  below  the  surface  is  <1  HH  ('..  varying  friim  I4-J2  ('.  in  Sep- 
l.-mber.  181)7,  to  7-54  ('.  in  March,  HM«>.      I'rom  the  nu-an  monthly 

•  Init^d  St(it<!»  [Mitenl  ii|Meill(-iitifin  N<>.  721. 770.  .Mririli  :t,  llH):i. 

t  Srr  liritinh  |iftt<'nl  i«)K-eifli-ttlMm  N<>.  :i7<».  IIMM),  anil  '  MelhnilH  iif 
Mii«>iirinitTeni|.iriiturei<."  by  K.  8.  Whi|ipli-.  ■  Troe."  Innt.  .Miili.  Kiig., 
IKi:!.  p.  721). 


temperatures  over  the  same  period  the  extreme  range  is  5-15"C.,  viz., 
from  13-26°C.  in  September  to  8-1 TC.  in  March.  This  value  is 
almost  identical  with  that  obtained  from  the  Greenwich  thermometer 
buried  at  12-8  ft. 

The  question  of  uniformity  of  underground  temperatures  is  also 
complicated  by  rainfall.  An  abnormal  rainfall  may  raise  the  diffu- 
sivity  of, the  soU,  and  thus  cause  a  break  in  the  constancy  of  tem- 
perature in  a  long  series  of  readings.  The  larger  the  area  of  the  floor 
of  the  building  under  which  the  buried  couple  is  placed  the  less  will 
be  the  likeUhood  of  rainfall  affecting  the  constancy  of  the  soil  tem- 
perature below  it. 

In  conclusion,  it  may  be  stated  (1)  that  the  temperature  of  the  cold- 
junction  of  a  thermo-couple  system  if  buried  to  a  depth  of  10  ft. 
beneath  the  floor  of  a  fairly  large  builcHng.  will  remain  constant  to 
wdtiiin  less  than  2°C.  throughout  the  year  ;  (2)  that  if  Pcake's  com- 
pensating leads  are  used  with  platinimi-platinum-rhodium  couples 
there  is  no  practical  difficulty  in  using  the  buried  cold-junction  in  a 
works.  If  base-metal  couples  are  used,  the  problem  is  even  less  com- 
jAicated,  as  simpler  means  of  protecting  the  couple  can  be  em- 
ployed, the  couple  generally  being  more  robust  and  the  accuracy 
required  being  of  a  slightly  lower  order. 


THE  AUTOMATIC  CONTROL  AND  MEASUREMENT  OF  HIGH 
TEMPERATURES. 

BY  KICHAED  P.  BROVTN  (PHILADELPHIA). 

Probably  no  employe  has  caused  the  average  works  manager  to 
have  so  many  .sli-e]>Icss  nights  as  the  furnace-man  on  whose  shoulders 
rests  the  respunsiliility  for  the  accurate  heat  treatment  of  the  steel 
and  the  unifoiiiiity  of  the  product.  This  applies  to  steel  plants  in 
the  chemical  intlustry,  in  the  glass  industry,  and  in  the  brick  indus- 
try, where  the  kiln  flring  is  of  the  utmost  importance. 

The  old  furnace-man,  through  years  of  practice,  will  endeavour  to 
gauge  the  temperature  of  the  furnace  with  liis  eye,  but  in  such 
methods  the  personal  element  plays  a  conspicuous  part. 

This  is  one  reason  why  a  great  amount  of  study  has  been  given, 
not  only  to  the  perfection  of  p-\Tometers,  but  also  to  the  automatic 
control  of  temperature.  It  has,  however,  been  only  recently  that 
real  results  have  been  accomplished  in  automatic  temperature  con- 
trol. 

My  experience  in  the  United  States  has  shown  that  for  industrial 
service  an  instrument  actuated  by  the  expansion  of  nitrogen  gas  is  the 
most  satisfactory  for  temperature  measurements  up  to  8()0°F.  or 
42-J°C.  The  gas  expansion  instrument  consists  of  a  bulb  of  copper 
which  is  inserted  in  the  heat,  and  this  bulb  is  connected  by  capillary 
tubing  to  an  indicating  or  recording  gauge  containing  a  helical  ex- 
jjansive  spring. 

The  expansion  of  gas  in  the  bulli  exerts  a  pressure  in  the  capillary 
tubing,  which  is  conveyed  to  the  spring  in  the  instrument,  and  the 
pointer  attached  directly  to  this  spring  moves  across  the  scale  or 
cliart.  This  instrument  is  not  desirable  for  use  where  the  gauge  must 
be  placed  more  than  100  ft.  from  the  bulb. 

l<"or  use  at  moderate  temjjeratnics,  whore  the  measuring  instru- 
nu'iit  must  be  placed  at  a  consideiablc  distance,  and  for  temperatures 
above  the  range  of  the  gas  expansion  instrument,  the  thermoelectric 
|>yrometer  has  been  almost  universally  adopted  in  the  I'nited  States. 
A  tliermoccu])lc  of  base  metals,  usually  formed  of  one  wire  of  nickel 
1)0  per  cent.,  chromium  10  per  cent.,  and  the  other  wire  98  per  cent, 
nickel  and  2  ])er  cent,  ahmtinium,  is  ))referred  for  temperatures  to 
i.SOO'P.  or  1,100 'C.  For  temperatures  above  this,  and  as  high  as 
2.,soo  F.  or  l,5tK>C.,  thcrniiiclccliic  i)yiometers  using  a  platinum- 
iliiidium  thermocou])le  are  the  must  satisfactory. 

l'"i)r  measuring  the  voltage  produced  by  a  Ihermo couple,  whether 
of  base  metal,  platinum-rhodium  <r  the  ladialion  type,  high- 
resistance  milli-voltnicteiH  an-  available.  Such  milli  voltmeters 
are  produced  by  us  in  the  Initcd  States,  of  some  1.000  ohms 
or  m<m>. 

The  total  weight  of  (he  moving  element  in  oiu-  high-resistance 
pyiiuneter,  incbiding  jxiinter  and  s|)rings,  is  .'>2()  mgins.  This 
extreme  lighlnesM  is  secured  by  the  use  of  an  aluminium  alloy  wire 
wliiih  we  have  suiieeded  in  enMnicllim;,  the  cnauM-l  coating  being 
inmh  thinner  than  the  silk  insulation  foniicrlv  n.sed. 
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ture  meiisurementH,  even  one  of  high  nNistaiice,  consist  in  eliangi's  in 
reMiHtaiice  of  the  eiifuit  eomjirising  the  thermocouple  and  (he  leads 
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or  wiring,  due  to  changes  in  length  or  atmospheric  changes  in  tein- 
jicrature  ;  also  errors  can  occur  due  to  temperature  coefficient  of  the 
meter — that  is,  errors  caused  by  atmospheric  ehages  in  temperature 
of  the  meter  itself.  Another  source  of  error  is  a  change  in  the  actual 
indication  of  the  instrument,  due  to  spring  fatigue,  abuse  or  sticking, 
and  to  overcome  these  passible  sources  of  error  we  have  developed 
this  rather  interesting  in.strument. 

Briefly,  its  operation  is  as  follows  : — 

With  our  standard  milli-voltmeter  of  high  resistance,  we  supply  an 
ordinary  dry  cell  about  1  j  in.  in  diameter  by  2i  in.  long,  and  furnish 
suitable  rheostats  to  reduce  the  voltaoc  of  the  drj-  cell  from  approxi- 
mately li  volts  to  a  range  from  O  to  t'A)  millivolts,  the  voltage  pro- 
duced as  a  maximum  by  the  thermocouples. 

In  our  first  operation,  we  oppose  the  voltage  developed  by  the 
fhermocouple  to  the  reduced  voltage  of  the  dry  cell,  and  when  the 
])ointer  stands  on  zero,  it  intlicates  that  the  voltage  from  each  source 
is  efjual. 

We  now  in  operation  Xo.  2  cut  out  with  a  switch  the 
voltage  of  the  thermocouple  and  read  the  voltage  of  the  dry-cell 
circuit  by  direct  deflection.  This  eliminates  the  line  resistance 
entirely  as  in  a  potentiometer. 

We  have  now  a  deflection,  indicating  the  actual  temperature 
developed  by  the  thermocouple  at  the  moment  of  reading  the  instru- 
ment, but  fluctuations  in  temperature  of  the  thermocouple  will  not 
be  indicated,  as  we  are  reading  the  \oltage  from  the  dry  cell.  We 
have,  however,  incorporated  other  operations  in  this  meter. 

In  operation  Xo.  3  we  connect  the  thermocouple  to  the  meter 
instead  of  the  dry-cell  circuit,  and  we  note  whether  the  indications 
are  the  same.  By  switching  back  and  forth  quickly,  the  voltage 
from  the  thermocouple  circuit  or  from  the  dry-cell  circuit  can  be 
noted.  If  excessive  line  resistance  lia>  eaused  the  indications  of  the 
nxillivoltmeter  to  be  lowered  as  compaie<l  with  the  drj'-cell  circuit,  a 
rhco.ttat  is  ojjcrated  to  bring  up  the  indications  of  the  thermo- 
couple circuit  to  that  shown  when  wc  are  reading  the  voltage  of  the 
dry-cell  circuit. 

W^e  now  leave  the  instrument  indicating  on  the  thermo  couple  cir- 
cuit. The  errors,  if  any,  which  may  U-  due  to  line  resistance  or 
changes  in  temperature  of  the  hne,  have  been  eliminated,  and  we 
have  a  direct  reading  millivoltraeter,  indicating  the  correct  tem- 
peratures. 

We  have  eliminated  the  temperatiue  eoeflicicnt  of  the  uu'ter  by 
furnishing  a  copper  iTsistcr  in  the  meter  ef|uivalent  to  the  eop|HT  or 
aluminium  of  the  coil  ;  hence  in  balam  ing  the  voltage  from  the 
dry  cell  against  that  of  the  thermiH-ouple  we  also  automatically 
I'liniinate  errors  due  to  the  temperature  coefficient  of  the  meter 
itself. 

There  is  now  left  only  one  possible  source  of  error,  the  change  in  the 
actual  indications  of  the  meter  due  to  flicking  of  the  pointer,  abuse  of 
the  instrument,  spring  fatigue,  &c.  To  obviate  this  .«ource  of  error, 
we  can  supply  with  the  instrument  a  standard  cell  with  suitable 
nwisters,  and  in  the  same  maimer  as  llie  meter  can  be  tested  by  the 
potentiometer  ineth«<l  we  can  check  this  Miet«T. 

Aiilitmnlir  Tdn/iernhire  ^'wi/ro/.-. \tlempt«  have  been  nwule  in 
the  past  to  operate  elcH'tricidly  switi  lii-s  ami  valves  by  |M'rinilting 
the  pointer  of  the  pynuneter  to  come  In  contact  with  a<ljustable 
contact  arms  on  eaeh  side  of  the  pointer.  I'nfnrtunately  the  inilli- 
voltnieter,  uM<-d  with  the  IhernuH-leclrie  pyrometer,  Imsanexcivd- 
ingly  wi-ak  control  for  the  pointer.  One  is  easily  able  fo  blow  the 
jtOinler  across  the  male  willi  the  brealli. 

In  conHe<|nence,  simply  permitting  I  lie  pointer  of  such  a  pyrometer 
to  move  into  contact  is  not  sutliciently  positive  In  be  Halisfaclnrk'  for 
aiitoinatie  eontrol  work. 

The  aiiloiiiiitii'  eoiilrol  pyrometer  ivliibited  here  o|MTates  in  the 
foUowuig  manner:  .\  thenniH-ouple  (ornu'd  of  a  nickelclirnmiuni 
alloy  is  iMHtalled  ui  the  elolrie  furiiaie.  Ihi'  temperature  of  which  is 
being  controlled.  The  llicrincK'oupl< 
millivollnieter.  Kelow  the  pointer,  m 
whole  scale  range,  is  a  liibli>  i-arr>int.'  '» 
by  a  lliin  pio'e  of  iiiKulntIng  innlenal 
arm  driven  by  n  sniidl  ele<lrie  mioImi. 
depre.M'.eK  the  piiniler  ar  regular  inlin  1 
and  Ml  doing  no  the  pointer  fon'cs  t<n 
below. 
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control  automatically  the  furnace  temperatures,  and  the  pointer  is 
depressed  at  intervals  of  every  Hi  seconds,  on  to  contacts  correspond- 
ing to  the  red,  w  hite  and  green  lishts.  i .  ; 

Xo  special  batterj-  or  other  source  of  current  than  an  ordinary 
service  line  L-^  required  to  operate  these  lights.  The  supply  may  be 
110  or  220  volts,  either  alternating  current  or  direct  current.  The 
current  which  lights  the  lamps  does  not  flow  through  the  instrument, 
but  is  made  and  broken  by  an  auxiliary  device  containing  the  neces- 
sary mechanism.  A  high  resist er  is  in  series  with  the  circuit  con- 
nected- with  the  pjTomcter.  which  reduces  the  current  flowing 
through  the  contactors  within  the  instrument  to  less  than  IN»7 
ampere.  This  prevents  sparking  at  the  contactors  and  errors  due 
to  the  heating  effect  of  a  current  of  liigher  amperage.  The  \nm\<f 
may  be  any  reasonable  distance  f^om  the  pjTometer ;  in  fact,  they 
are  operative  at  a  mile  or  more  if  desired. 

The  varioas  thermocouples  in  each  furnace  are  connected  succes- 
sively to  the  instrument  through  switching  mechanism,  and  at  the 
same  time  a  switching  mechanism  connects  the  various  sets  of  light- 
at  each  furnace.  We  have  constructed  an  instrument  of  thi- 
character  to  take  care  automatically  of  signal  lights  at  twelv- 
furnaces. 

{To  be  continued.) 


THE  AUDION  AS  AN  AUTO-EXCITING  GENEHATOR. 


KV  ,1.   liKTIIKNill). 


The  problem  of  the  automatic  starting  of  oscillations  by  the  audion 
is  treated  analytically,  certain  necessary  conditions  being  found. 
Using  the  letters  employed  in  the  ligtire,  the  three  K.M.F.  equations 
are  written  downi,  for  the  anode,  the  grid,  and  the  oscillatory  i,I.H<') 
circuits  respectively.  T-wo  additional  equations.  t=--f{l'.  u)  and 
I  =  F  ((',  h),  representing  the  characteristics  of  the  audion.  deter- 
mined by  experiment,  are  then  adde<I.  In  onler  to  obtain  a  sohition 
of  these  equations  the  last  two  are  developed  in  series,  of  which  the 
first  two  terms  only  are  taken,  thus, 

,ii-a,Aii-f-ajAf",  and  4/  =  o,.lf  -n,A". 

I'sing  the  .•symbolic  expression  u  =  d/dl,  and  employing  a  method 
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THE  PRESSURE  REGULATION  OF  ROTARY  CONVERTERS. 

);Y  R.  G.  JAKEMAN,  B.SC. 

{Concluded  from  p.  195.) 

Summary.— I-KO  methods  of  pressure  regulation  are  discussed,  (1)  by  means  of  reactance  and  (2)  by  means  of  a  synchronous 
booster.  ( 1 )  The  principle  of  this  met  hod  is  explained  shortly  and  several  curves  are  given,  showing  values  of  power-factor  and  reactance 
under  varying  conditions.  (2)  The  principle  of  the  synchronous  booster  is  discussed  at  length,  and  vector  diagrams  are  given  showing 
its  action  under  diSerent  conditions- 


2.    ALTERNWTISG-C'rRREST   BOOSTER.* 

The  alteniating-current  booster  consists  of  a  laminated  core 
mounted  on  the  shaft  of  the  rotary  converter  usually  between 
the  slip-rings  and  the  armature.  The  leads  from  the  slip-rings 
to  the  armature  winding  are  then  passed  through  slots  in  this 
core  and  a  field  system  with  direct-current  excitation  having 
the  same  number  of  poles  as  the  converter  is  arranged  round 
the  core.  In  this  way  we  have  a  synchronous  machine  in 
series  with  the  converter  armature.  Of  course,  the  leads  actu- 
ally have  to  make  several  turns  in  passing  through  the  booster 
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Fig.  12. Coxv'ebtf.k  with  Booster  at  Xo-i.oad. 

slots  in  order  to  obtain  the  necessar}-  pressure.  This  .syn- 
chronous machine  then  has  a  two-fold  action.  If  its  field  is 
fully  e.xcited  in  the  opposite  direction  to  the  field  of  the  rotary 
converter,  the  booster  pressure  will  be  practically  in  phase  with 
the  slip-ring  pressure  (as  will  be  explained  later)  and  will  in- 
crease the  pressure  a])i)lied  to  the  converter  armature,  the 
booster  acting  as  a  generator.  If,  on  the  other  hand,  tlif 
booster  field  is  reversed  the  booster  pressure  will  be  practically 
in  opj)o.sition  to  the  siiij-ring  pressure  and  will  decrease  the 
pressure  applied  to  the  converter  armature.  In  this  case  tlie 
booster  act.s  an  a  motor.  These  actions  can  best  be  explained 
bv  means  of  vector-diagrams. 

If  there  is  no  loail  on  the  converter  thr-  diagram  is  as  shown 
in  Fig.  12.  As  in  Fig.  2,  OV  is  the  pressure  ajjplied  to  the  slij)- 
rings.O/l  is  the  diiect-current  excitation  on  the  converter  field, 
and  OIC  is  the  back  K..VI.F.  of  the  converter,  to  wliicli  the 
pressure  at  the  ronimutator  is  proportional.  The  M..M.F.  of 
the  booster  excitation  must  act  in  the  sjime  straight  line  as 
OA,  becau.w  the  booster  pole^  are  arranged  exactly  in  lini'  with 
the  converter  poles.-f  If  corresponding  jioles  on  booster  and 
convert.er  are  exciteil  in  opposite  directions,  the  booster  ex- 
ciUtion  will  be  represented  by  OM.  This  .M..M.F..  OM,  pro- 
duces a  flux  in  pham-  with  itself  which  indu.i's  an  K..M.F.. 
OK,,',  in  the  booster,  lagging  '.«)'■  behind  0,1/  ati.l,  therefore,  in 
pha^e  with  the  slip-ring  pressure,  OV.  The  back  K..\1.F.  of 
the  converter,  O/i',  will  ihei-'fore  be  equal  and  opposite  to  the 
vectorial  sum  of  the  two  F:.M.F.s,  01'  and  OA',,'  (since  thi-  sum 
of  the  induced  K  .M.F.s  is  zero),  an.l  has  been  increased  from 
its  jireviouH  value.  OA".  If  the  bfioster  excitation  be  reversed 
to  OA',  the  K  M.F.  OA',,",  induced  in  the  boo.Hter,  will  lag  !HI' 
behind  OA'  and  will  now  be  at  I8(»'  to  Of.  The  back  K.M.F. 
of  the  converter  OA'  will  again  lie  eipiul  and  opposite  to  the 
vectorial  sum  of  01'  and  OA',,"  (which  in  this  case  is  their 
algebraic  difference),  ami  has  ncfH  been  reduced  from  its  form-r 
value  OA. 

•  Srr  alun  <i.  A.  Juhlin,  Uic.  cit. 

t  Srr  Mil-K  Wiklkrr,  "  S|i<iifirftlion  ami  Dr^i^n  ol  DynniiMi- Klerlrii! 
M»<;hini>ry,"  |'.  M7. 


Now  let  us  consider  the  case  when  the  converter  is  fuUy 
loaded  at  a  leading  power-factor,  cos  cp  on  the  low-tension  side.  I  n 
Fig.  loA,  OA  again  represents  the  excitation  of  the  converter 
(which  now  consists  of  the  combination  of  the  direct-current  ex- 
citation and  the  armature  reaction  due  to  the  wattless  current,  as 
shown  in  Fig.  2),  OE'  is  the  back  E.M.F.  of  the  converter, 
and  OV  the  pressure  applied  to  the  slip-rings.  Let  OM  be 
the  excitation  of  the  booster-field  in  the  opposite  direction  to 
the  converter  field,  OA,  and  let  01'  be  the  current.  The  re- 
sultant M.M.F.  of  the  booster  is  represented  by  OP'  and  is 
composed  of  the  direct-current  e.xcitation  OM  and  the  booster 
armature-reaction  OjS",  which  is  in  phase  with  the  current  01' . 
The  E.M.F. ,  OE^',  induced  in  the  booster,  lags  90°  behind  OP'. 
The  induced  resistance  and  reactance  E. M.F.s  in  the  booster 
and  converter  armatures  are  represented  respectively  by  OR 
at  180°  to  the  current  and  OA'  lagging  90°  behind  the  current. 
The  back  E.M.F.  of  the  converter  must  now  be  equal  and 
opposite  to  the  vectorial  sum  of  OV,  OEi,' ,  OP  and  OX.  Add- 
ing OP  and  OA'  vectorially  to  the  pressure  applied  to  the  slip 
rings.  Of,  we  obtain  OF',  and  again  adding  OA',,'.  the  booster 
E.M.F.,  vectorially  to  OF',  we  obtain  OW ,  where  F'H'  is  equal 
and  parallel  to  OE,,'.  Then  OE" ,  the  back  E.M JF.  of  the  con- 
verter, must  be  equal  and  opposite  to  OH' . 

Without  the  aid  of  the  booster  the  back  E.M.F.  of  the  con- 
verter (to  which  the  pressure  at  the  commutator  is  proportional) 
would  have  been  practically  equal  and  opposite  to  the  slip-ring 
pressure,  OV.  With  the  booster  present,  however,  the  back 
E.M.F.  becomes  OE'  equal  and  opposite  to  OH',  and  has 
obviously  been  increased  from  its  former  value.  The  following 
jjoints  will  also  be  noticed  : — OE,^,  the  E.M.F.  induced  in  the 
booster,  is  less  than  90°  from  the  current  01' ,  and  therefore  the 


■\E' 
l'"ui.    IXv.  Fig.    13b. 

('(iNVEHTKIl    WITH     BoOSTEU    WITH    LKAUINQ    CUKHKNT, 

(a)  Positive  boost ;  (B)  nepativo  boost, 

booster  is  a<t.ing  as  a  generator.  The  cuirent  leads  the  pres- 
sure applied  to  thi'  converter  armature  by  a  greater  angle  than 
the  lead  at  the  slip- rings, and  it.  leads  the  booster  E.M.F.  still 
more.  The  direci-cnrrent  cxciti'tion  mu.st  be  increased  to  jiro- 
duci'  the  greater  hack  E.M.F.,  OA",  ami  mu.s.t  he  .still  further 
iu'Tcased  to  ovenuiine  the  demagnetising  effect  of  the  leading 
watilesM  ounen.  in  the  armatui'e.  When  the  booster  acts  as  a 
generator,  part  of  the  electticttl  energy  supplied  to  the  slip-rings 
is  converteil  into  mechanical  energy  to  drive  the  converter  as  a 
synchronous   motor  and  to  drive   the   booster.     The  latter 
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])ortion  is  reconverted  into  electrical  energy  by  means  of  the 
booster  and  is  supplied  in  that  form  to  the  converter  armature, 
■where  the  conversion  takes  place  from  alternating  to  direct 
current. 

Now  let  us  turn  to  Fig.  13b,  where  the  booster  excitation 
has  been  reversed  to  ON.  The  power-factor  at  the  slip-rings 
is  still  cos  <p  leading.  The  resultant  M.M.F.  of  the  booster  is 
now  OP",  where  OS"  is  the  boosier  armature  reaction  and  the 
E.M.F.  induced  in  the  booster  becomes  OEJ ,  lagging  90°  behind 
OP".  The  induced  resistance  and  reactance  E.M.F.s  are  OR 
and  OX,  and  adding  these;  vectorially  to  the  slip-ring  pressure 
OV,  we  obtain  OF".  OH",  the  vectorial  sum  of  OF"  and  OEt", 
must  again  balance  the  back  E.M.I"\  of  the  converter,  OE" .  It 
will  be  seen  that  OE"  has  now  bi>en  decreased  in  magnitude 
from  OV  to  OH"  by  means  of  the  booster.  The  direct-current 
excitation  must  lie  reduced  in  this  case  because  a  smaller  back 
E.M.F.  is  required,  but  account  must  still  be  taken  of  the  de- 
magnetising effect  of  the  leading  wattless  current  in  the  arma- 
ture. In  this  case  the  E.M.F.  induced  in  the  booster,  OE^",  is 
displaced  more  than  90°  from  tlie  current,  01" ,  and  therefore 
the  booster  is  working  as  a  motor.  Electrical  energy  is  there- 
fore sup])licd  to  the  booster  from  the  mains,  which  is  converted 
into  mechanical  energy  and  assist.'^  to  drive  the  converter  as  a 
synchronous  motor. 

The  diagrams  in  Figs.  14a  and  1-1b  are  for  the  case  when  the 
current  lags  behind  the  slip-ring  pressure,  OV ,  by  an  angle  9. 
The  lettering  is  the  same  as  for  Figs.  13a  and  13b.     In  both 


VA" 
Kill.    Ua.  Km.  14n. 

(JoNVBBTKIl    WITH     BocVSTKB    WITH     ImUUINO    CUHRKNT. 
(A)  Ponitivi'  boont  ;   (B)  ni-({ntivc  boost. 

these  ciiHcs  the  (lirect-cui  rent  e.xiitiition  must  be  reduced  on 
account  of  tin-  inagnetiHin)^  elTect  of  the  lagging  wattless 
current. 

When  till-  rotary  is  running  inverted,  that  is,  when  it  is 
flupplying  alternnting  ciinent,  the  ilingruniH  bcconie  .sonwwhat 
altered. 

In  Fi^.  ir>A,  (>A  again  represent^  the  M.M.F.  of  the  conveiter 
and  OA'  the  alternating  K.M.I"'.  i;eni'riitiHl  in  th«  iirmature. 
OE  is,  of  courMc,  proportional  t>i  ihe  projwure  at  the  rmnmu- 
tatftr.  !,et  the  power-factor  at  tie-  slip-ringN  be  con  <5>  h-ading, 
MO  that  the  cimeiit  O/'  loaiU  \<\-  an  angle  9  the  slip-ring 
pri'MMiiie  Oil' .  vliiih  hus  yet  to  hi-  deierniined.  If  the  booHtor 
e.M'italion  ln'  (iM  in  the  opposi.  ■  diiertiuu  to  the  ron\eitvr 
e.veitalioM  OA,  i.he  rcHiilUint  M  Ml'",  "f  tlio  l>oo.4ter  is  (H'\ 
where  .1//''  j.t  eipuil  and  parallel  '■!  the  bowler  itnuutiin*  rO' 
acti.iii  O.S'.  The  Lousier  h.M  I 
Adding  the  induced  renisiance  .1 

ColiveiliT   pressure  OE  III    ill- 

OA",  and  uddiiii;  "/■-,,'.  till-  I. 

the  piexsiiie  Oil'  iivailiilih-  hi   : 
buck   K  M.K.  ofthelnadOl".       I 
Ol'l,  HO  tiiut  the   pii-Hsiiie   hlUI  Im 
III  tills  eiiHi'  ihe  IxioMlei  works  ,' 
t'aiM-  wlieii  the  liiiimter  is  exrinl 
UllllNertei   iiiul  -.IkiWs  lli^il    I  lii<  |n. 


OH",  while  the  bobst«r  acts  as  a  generator.     The  diagrams  for 
a  lagging  current  are  similar  to  the  above. 

The  next  point  to  be  considered  is  the  case  when  there  is  no 
direct-current  excitation  on  the  booster.  We  shall  assume  for 
the  moment  that  the  booster  field-sx  stem  is  of  the  cylindrical 
type,  so  that  the  magnetic  reluctance  is  the  same  at  all  points 
on  the  periphery.  The  only  excitation  now  on  the  booster  is 
that  jjroduced  b\  the  armature  reaction  and  the  diagram  is 
altered  to  Fig.  16.     The  armature  reaction,  OS,  is  in  phase 
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with  the  current,  but  is  at  a  considerable  angle  to  the  iield 
.M..M.F.  vector,  that  is,  it  acts  between  the  poles.  Since, 
however,  the  reluctance  is  the  same  at  all  point*  of  the  peri- 
phery this  armature  reliction  will  ha\e  just  as  much  mag- 
netising effect  as  the  same  excitation  on  the  poles.  Hence  the 
E.M.F..  OA'j,  will  be  induced. 

From  this  it  is  dear  that  as  the  booster  field  curnnit  is 
changed  from  a  mtiximuni  in  one  direction  to  a  ina.vimum  in 
the  other,  the  booster  pressure  iloes  not  fall  to  zero,  but  from 
being  nearly  in  jjhase  with  the  main  pressure  it  changes  itj< 
jiliase  until  it  is  nearly  in  opposition  to  the  same.     At  the  sjime 
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At  full  voltage  the  armature  reaction,  wlii'eh  is  in  phase  with 
the  current,  is  comparatively  small  ■svith  regard  to  the  direct- 
current  excitation  on  the  poles,  and  the  M.M.F.  diagram  is 
shown  in  Fig.  Ha.  where  OB  is  the  M.M.F.  of  the  direct- 
current  excitation.  AB  the  armature  reaction  and  OA  the  re- 
sultant M.M.F.  This  is  shown  diagrammaticaUy  in  Fig.  1Tb. 
OB,  the  direct-current  excitation,  acts  in  the  centre  of  the  pole. 
OA,  the  resultant  M.M.F.,  is  at  an  angle  a  to  OB,  and  AB, 
the  armature  reaction,  at  an  angle  (90° — 9)  to  OA,  and  there- 
fore practically  midway  between  the  poles.  Now  considering 
the  direct-current  excitation  reduced  to  a  small  value  the 
diagram  becomes  that  in  Fig.  18a,  and  turning  to  Fig.  18b 
we  see  that  the  armature  reaction,  A'B',  now  passes  practical!}' 
through  the  centre  of  the  pole.     Hence,  in  an  ordinary  syn- 
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chronous  generator  or  motor,  the  position  of  the  armature  re- 
action moves  with  regard  to  the  poles  for  different  relations  of 
flux  and  current. 

With  the  booster,  however,  the  conditions  arc  quite  difierent. 
For  a  given  power-factor  the  angle  between  the  vectors  of 
current  and  converter  E.M.F.  is  approximately  constant  and 
hence  the  direction  of  the  booster  armature  reaction  is  fixed 
with  regard  to  the  converter  poles,  since,  as  was  shown  above, 
the  converter  E.M.F.  vector  is  fixed  with  regard  to  the  poles. 
Therefore  the  booster  armature  reaction  is  also  fixed  with  re- 
gard to  tlie  booster  poles,  since  the.se  are  arranged  in  line  with 
each  other.  Hence  it  is  cle^r  that  with  unity  power-factor  the 
booHter  armature  reaction  always  acts  ai)proxiniately  midway 
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between  the  pole*,  whih;  the  resultant  .M..M.I'".  inovcH  frmn 
nearly  tin-  centre  of  on'-  pole  with  iiiaxiniiiiii  excitiitioii  in  ou'- 
ilireclion  to  nearly  the  ri-ntre  of  the  next  pole  with  niu.xiiiiilin 
excitiition  in  the  otiier. 

Turning  again  to  Fig.  10  aixl  condidering  a  i«alient-|io|i- 
niachirie,  the  K..VI.K.,  Oi',„  will  be  \''Ty  nnnli  reduced  from 
what  would  olitain  with  a  booster  witii  ryliiiiliicul  field,  owiiiK 
to  tiie  incre»Hed  ri-lu<-tnnee  lictWi-en  the  poli'.M.  Since,  liowevei', 
with  the  booHtiT  held  nnexciled  lh<-  elTccl.  i.f  O/i',,  on  OV  in  very 
Mrnull  indei'd  and  Oil  !•<  practically  ecjiiai  to  OF,  the  rnagnitud>' 
of  OHi,  Im  (|uite  unirnpoitiint.  Ilenci-  the  arguments  are  not 
ullectcd  bv  tlie  dcKign  of  the  (ii'jd  MyHteni. 

I  nni  «|ee|,ly  indebted  to  Dr.  S.'l'.  Smith  an.)  .Mi  W  U  . 
Wood  for  th>'ir  valua)>ie  criticiHm  and  Huggi'Mlion.H. 


MR.  R.  HOWARD  FLETCHER'S  ADDRESS  TO  THE 
WESTERN  LOCAL  SECTION  OF  THE  INSTITUTION 
OF  ELECTRICAL  ENGINEERS.* 


Once  again  it  is  oiu'  lot  to  meet  tor  the  opening  of  a  new  Session 
with  all  our  thoughts  dominated  by  war.  Under  such  conditions 
it  is  practically  impossible  to  avoid  the  subject,  however  much  one 
would  wish  to  do  so,  and  I  have  therefore  decided  to  touch  upon  a 
few  points  niore  or  less  connected  with  oiu-  own  industry,  whicli 
have  been  directly  or  indirectly  brought  into  prominence  by  this 
gigantic  struggle. 

An  enormous  amount  of  matter  has  been  spoken  and  \vritten  on 
the  question  of  scientific  and  technical  research,  but  even  now  there 
appears  to  be  a  most  extraordinary  confusion  in  the  minds  of  many 
people  between  purely  scientific  and  technical  research.  There  is, 
of  coiu'se,  no  doubt  whatever  that  the  closest  possible  co-ordination 
between  science  and  practice  is  essential  to  progress,  and  we  have 
reason  for  high  hopes  that  this  will  to  a  very  great  extent  be 
brought  about  througli  the  efforts  of  the  Imperial  Trust  for  the 
encouragement  of  such  research.  It  may  seem  rather  extraordinary, 
but  it  is  nevertheless  a  well-established  fact  that  it  is  very  rarely 
the  case  that  a  single  brain  is  alone  engaged  on  any  particular 
problem,  howeve;'  abstruse  that  problem  may  be.  If  a  problem  is 
being  worked  out  in  one  works  it  is  by  no  means  improbable  that 
some  other  man  in  some  other  works  is  engaged  on  the  same  problem 
and,  supposing  that  he  too  has  some  measure  of  success,  the  effect 
is  likely  to  be  the  same  in  both  works,  with  the  result  that  a  cut- 
throat competition  is  started  between  these  two  rivals.  The  con- 
sequences are  obvious  ;  nobody  profits  to  any  extent  ;  other  com- 
petitors are  squeezed  out,  and  it  is  quite  on  the  cards  that  a  more 
complete  solution  may  be  found  at  smaller  cost  in  some  other 
country  where  knowledge  is  better  co-ordinated,  and  thus  this 
particular  industry  gradually  dies  down  and  is  finally  lost  to  the 
nation.  We  can  only  hope  that  some  satisfactory  means  may  be 
found  which  shall  overcome  this  difficulty,  for  it  is  undoubtedly 
a  very  real  one, 

I  do  not  think  that  it  is  the  smallest  exaggeration  to  say  that  I  he 
loss  or  absence  of  any  industry  is  a  very  .serious  matter,  and  where 
the  particular  industry  is  of  vital  importance  in  an  emergency  it 
might  well  prove  to  be  national  disaster. 

The  reason  why  industries  are  lost  is  that  in  this  country  practi- 
cally everything  of  an  industrial  nature  has  hitherto  been  left  entiicly 
to  private  enter])rise,  whereas  in  foreign  countries  the  Government 
have  very  effectively  assisted  and  financially  supported  the  estab- 
lishment of  new  industries  on  a  scale  ^vhich  wo\iId  have  been  fai- 
beyond  the  means  of  private  entcr|)ii.se,  and  still  more  beyond  its 
capacity  for  taking  the  ueccssiuy  risks.  Kortunately,  those  in 
autliority  appear  now  to  be  keenly  alive  to  the  imi)0rtance  (,f  this 
matter,  and  it  is  to  be  hoped  that  no  time  will  be  lost  in  taking  the 
necessary  steps  to  insure  that  as  far  as  is  ])ossiblc  we  shall  in  future 
be  in  a  position  of  .self-contained  imiependcnce  as  regards  both 
indispensable  materials  and  the  industries  dependent  upon  them. 

It  is  quite  im]>ossil)le  to  ovcr-estinuite  the  importance  of  Govern- 
ment as.sistancc  in  such  questions  as  waylcaves,  as,  unless  a  really 
cheap  supply  of  power  is  made  available,  our  industiics  will  be  ((uitc 
unable  to  hold  their  own  in  the  (leiiod  of  connnercial  stress  whicli 
will  undoul)tedly  connucuce  imn\ediately  after  the  war.  The  task 
awaiting  all  engincciing  coini)anic.s,  and  ])articularly  electrical 
companies,  will  be  cniuinous.  The  war  has  eraphasi.sed  the  iuipor- 
liiiKc  of  tlie  clectri(^  drive.  Then  again,  there  are  many  purposes 
for  whicli  (he  use  of  elc<'tricity  is  growing'  very  rapidly.  The  increase 
in  the  ii.sc  of  tlic  ch'ctrical  steel  fuiiiace  is  riio.st  striking  when  you 
consider  I  lie  fcirmiT  prejudice  against  it,  and  it  has  liccn  amply 
proved  that  high  i|uality  steel  castings  made  by  this  method  aii' 
distinctly  miperior  to  those  made  by  any  other  piiiccss.  Tin"  electric 
fnrnace  is  also  being  largely  employed  in  the  proiliiction  of  the 
liigliest  grade  tool  steels  anil  the  special  alloy  steels  u.>ie(l  in  airi  raft 
iiiitniifai'tiirc.  It.s  many  advantages,  incliKling  a  very  considerable 
rediiction  in  imiting  Ionhch  nnil  tlie  ability  to  use  second-grade 
iniileiialH  in  the  manufactiue  of  liigliclass  steel  arc  at  la.st  fully 
ree(i).'nised,  and  tlicii'  is  no  doubt  I  liat  its  use  for  such  piirpose.s  is 
nou  lirmly  estalilislicd  on  merit.  There  are,  of  iinirsc.  numy  other 
appliialiipiiH  of  the  clcctrie  furnace.  sii<ii  as  the  lixaliiinof  nilmncii, 
whicli  HceniH  likely  tii  develop  into  a  coiisidcialilc  industry.  Steps 
lire  being  tiiUen  in  many  dirpetioiiN  to  cslalilisli  clcclin  liieniical 
wr>rl<H  fori^iirioUN  piirpiiNes.  Then  we  have  electro  cull  inc.  \vliiiii 
JH  receiving  a  large  amount  of  iitlcniion  lit  the  pif.seiil  lime.  Tlic 
wiir  hiiM  tmiKhl  iih  that  fiirinorH  me  quite  as  vnluable  us  bunkeiH 
or  innniifaeliiierH,   and  they  nhoiild   rccoivo  ev'ery  encouragement 
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and  assistance,  and  if,  as  seems  probaljle,  electro-culture  should  be 
found  to  render  the  farmer  more  independent  of  the  weather,  in 
addition  to  increasing  his  crops,  it  will  be  an  enormous  gain  to  the 
community-,  not  only  from  the  food  point  of  view,  but  also  from 
the  fact  that  it  will  help  to  keep  money  in  the  country  and  free  more 
shipping  for  those  essential  raw  materials  wliich  are  not  obtainable 
in  this  countrj'.  This  particular  application  of  electricity  will  not 
in  itself  mean  a  large  flemand  for  po\vir,  but  it  should  nevertheless 
he  of  value  to  the  station  engineer  as  a  means  of  introductions  to  a 
class  of  consumer  who  has  many  uses  for  power  which,  hitherto  he 
has  only  been  able  to  obtain  by  costly  and  wasteful  means.  Inci- 
dentally also  it  should  \>e  a  useful  assistance  in  the  obtaining  of 
wayleaves  in  country  districts  as  even,  what  I  can  only  tern\  the 
natural  cus.sedness  of  the  landowner,  is  likely  to  be  considerably 
modified  where  prospective  benefits  are  to  be  obtained  by  the 
granting  of  a  wayleavc. 

It  is  probably  owing  to  their  undoubted  thoroughness  that  .so 
many  people  in  this  country  appear  to  think  that  Germany  has  a 
sort  of  monopoly  in  the  power  of  or;.'aiiisation,  but  we  have  only 
to  consider  how  <juickly  and  efficiently  o\ir  workshops  and  factories 
were  adapted  without  any  warning  to  the  production  of  munitions 
of  war  in  order  to  negative  that  theory  once  and  for  all.  A  very 
great  deal  has  already  been  done  towards  the  attaiimient  of  tlie.se 
ends,  but  an  enonnous  amount  still  remains  and  it  cannot  be  done 
tfK)  carefullj-  or  too  quickly. 

Before  lea\ing  this  subject  there  is  one  point  with  regard  to 
organisation  in  industry  which  is,  I  think,  of  some  importance. 
Any  thorough  organisation  implies  a  more  or  less  high  degree  of 
flpecialisation  if  it  is  to  be  really  eftirieiit,  but  there  is  always  the 
flanger  that  speciahsation  may  be  carried  too  far.  As  a  nation 
wc  imdoubtedly  possess  a  ver>'  marked  individuality,  and  it  would, 
in  my  opinion,  be  a  very  serious  misfortune  if  this  characteristic 
-Mould  become  atrophied  by  conden\ning  our  youth  to  enter  a 
narrow  groove  at  an  early  age. 

Now  in  all  this  remodelling  of  the  industrial  edifice  with  its  main 
objects  of  increa.scd  prorluction  and  maintenance  of  quality  in  the 
product,  there  are,  of  course,  many  problems  to  be  solved,  but  the 
majority  of  these  almost  pale  into  insigiiiticance  as  compared  with 
the  question  of  the  existing  relations  between  employers  and  em- 
ployed. The  prime  net^e.ssity  in  dealing  with  this  problem  is  to 
find  some  means  of  removing  the  feeling  of  mutual  suspicion  and 
<li»tniKt  which  at  present  characterise  their  negotiations  and  arc, 
in  reality,  the  foundations  of  all  the  trouble.  You  have  doubtless 
nil  rea<l  what  is  known  ns  the  "  Whitlcv  Hi  port,"  with  Its  suggestion 
for  fhc  formation  of  a  .scries  of  Trad.s  and  Industrial  Councils, 
enmixisiMl  of  uKMnbers  of  Trade  I'nion^  anil  Kmployers'  Federations. 
Ill  principle,  such  a  system,  though  Miiuewhat  cumbrous,  is,  of 
I  ourse.  perfectly  sound,  but  !  think  il  is  obvious  that  it  cannot  be 
a    praclicid    sU(ccs.s    unless    these    two    rcc]ulren»>nts    arc    fullilled. 

KirsI,  it  must   be  thoroughly  underst I  anil  fully  appreciatiil  by 

nil  parties  concerned  that  the  object  of  this  machinery  is  not  to 
sellle  disputes,  but  rather  to  ivmove  at  its  soun'e  any  cause  which 
might  lead  to  a  dispute  if  allowed  to  rimtiniic  and  to  enable  all 
pftrtii-s  to  work  amicably  together  for  the  ndviinrcmont  of  their 
parliciiliir  industry  to  a  high  deuree  of  prosperity  with  the  Iu>c(•ssa^^■ 
provisiniiH  to  iissun-  that  all  parties  shall  receive  nn  e<iuitalile  shan- 
ill  the  bi'iielits  resulting  fnitii  sue-h  )>rospciity.  The  other  essential 
I'eqiiin'iiieiit  is  that   every  nieniber  of  rich  ''(nmeil  shall  lie  a  n-id 

Old  ni'('rrdite<l  re[ire!«-iilative  of  his  |  iitirular  boily,  ami  I  lirntly 
I'ljeve  Ihiit,  if  this  i|uestioii  of  repn-.Tilalion  cun  be  satixfactorily 

olved,  we  >iliiil|  be  well  on  the  wit\  to  a  liiHting  induNtrial  |M-aer. 
Hut  it  in  very  far  from  being  a  «impl<-  matter.  If  every  worker  in 
any  particular  industry  were  n  meiiilur  of  hiN  Trade  rnioii,  and 
•  ^  ery  employi  r  in  that  indiiHtry  wim'  >  meiiilM-r  of  his  l-Vderalion. 
'Ill'  dillii'iilty.  Ilioiiuh  greatly  simpli'i''!.  "oiild  not  be  wholly  over- 
'  oiiie,    fur   there    would   still    remain    tlu'   i  liaiue   that,    though    the 

liiiiIrN  Council  might  be  in  perfe<'t  avi' <  unlit,  the  body  of  em]iloyeil, 
■1.  peqlmpn,  even  of  euiploM'rs,  beliui.l  I  lie  CouneillorN.  might  r»  Jiisp 
lo  abide  by  the  IcniiM  of  sinh  iigre.  im-iil.      W'v  all  know  that   lliiii 

ort  of  thing  has  lmp|M<iied  more  tliiin  oiu  ■',  njid  it  ixvnis  lo  me  that 
'I   we  will  go  back  fur  I'lioiigli  we  iihiil   liiid  thnt  lliin  ilimnMlilable 

late  of  iilbiirs  is  prinianly  due,  on  tli<'  part  of  the  worker  nl  all 
'  vciiIm,  til  II  ijeiairf  of  Miiiieuhiil  modi  I  n  I'loulli.  for  an  iiiipnivrmeiil 
'M  mil  lal  poxitiiin,  mill  this  diviin'  i  naturally  gn<nler  when  the 
|">»iliiin  I'oniioleii  belter  pay.  nnd  innliably  Icdn  nnluoiis  work. 
Ulii'l  her  tills  view  be  rornit  or  not.  iIhic  is  no  tloiibt  llial  meniber- 

liip  of  ||ie«|,  sugge«teil  rouiii'ils  will  '"  ragcrly  noiighl  after,  and  it 
i<  llloil  iliifiirtiliialely  a  fait  that  lie  man  wIhi  kIiouIk  loiiilr»t  and 
iiuwil  iifteii  hiw  the  jhiwii   In  s»«y  In     aiiilienre,  hiinrver  irmle  and 

iindi'M-lopi'd  liM  arifiiiiieiilM  liiny  b,  .    oid  ihia  in  ediHN'lally  the  rii«e 

"hen  the  iiiiilielire  in  in  n  ilin,  iinteiil,  I  liiMiioiir.  Tlio  Imiilt  i»,  Ihnl 
oi  many  iiiHtaiieoN  tlie  elei  led  tt<pri""  nl  iti\e  m  n  ninii  nluwr  sillily 


of  his  subject  is  very  superficial,  and  who  probably  knows  nothing 
of  the  comphcated  nature  or  cost  of  distribution  and  sale.  Such 
a  man  is  invariably  suspicioas.  Now  it  is  fairly  certain  that  the 
arguments  put  fonvard  by  a  man  of  this  tj-pe  for  election  purposes 
will  never  have  been  really  convincing,  and  he  will  not  have  succeeded 
in  imbuing  his  supporters  with  a  very  deep  faith  in  liis  knowledge 
and  judgment,  and,  moreover,  he  has  become  an  object  of  some  envy 
owing  to  his  now  having  comparatively  hght  and  congenial  work, 
■greater  freedonu better  pay. and.  as  I  believe,  most  deesirable  of  all, 
an  improved  social  position.  I'nder  such  conditions,  he  will  soon 
begin  to  lose  touch  and  it  only  needs  the  coming  of  an  agitator  with 
perhaps  a  more  glib  tongue  or  more  fiery  eloquence,  and  the  so-called 
representative  is  finally  discredited.  I  hope  you  will  not  think  that 
1  have  laboured  this  point  undidy.  or  that  the  cause  I  have  suggested 
is  too  small  to  deser\e  notice,  for  it  undoubtedly  exists  and  has  its 
infliience,  even  if  it  has  not  the  weight  which  I  liive  attrilnit.-d 
to  it. 


HYDRO-ELECTRIC  POWER  IN  ONTARIO. 


For  some  time  the  pohcy  of  the  Hydro-Electric  Power  Commission 
of  Ontario  has  been  criticised  by  financiers  and  engineers  in  the 
Dominion  and  the  United  States  of  America,  principally  because 
the  Commission  desires  to  generate  a.s  well  iis  to  distribute  |>ower. 
Some  of  this  criticism,  which  is  probably  inspired  by  rival  genera- 
ting companies,  is  scarcely  calculated  to  assist  electrical  progress. 

In  a  recent  issue  of  the  '  Financial  Post  "  of  Canada  it  is  stated  that 
the  President  of  the  Connnission  (.Sir  .Vdam  Bock)  now  proposes  to 
change  the  Hydro- Electric  Commission  from  a  mere  distributing  com- 
pany to  a  generating  company, and  supply  |>ower  not  only  to  munirip&li- 
tics  but  to  corporations  anil  individuals  in  Ontario  and  also  across  the 
boundary  in  the  United  States.  The  Commission  recently  acquired 
the  Ontario  Power  Co.,  wiiicli  is  generating  Un.iHlO  H.r.  Besides 
owning  transmission  lines  in  the  Province  of  Ontario,  it  has  Ixvomc  the 
owner  of  transmis.sion  lines  in  New  York  State,  and  is  selling  power  in 
Kochester,  Syracuse,  Utica.  l»ckport.  Niagara  Falls,  and  other  place*. 
The  Comniission  is  thus  in  coin|x>tition  withthegenerating  coni]>«nic»  in 
Niagara,  and  is  subject  to  the  laws  of  the  United  St«tc«  and  of  the 
Dominion  of  Canada  rcganling  the  export  and  imjKirt  of  electrical  jiowrr. 
The  Commission  bought  the  Ontario  Power  Co.  bccaii.so  they  »vrv  short 
of  power,  and  it  could  not  iiux't  the  increasing  dcmantls  for  "  cheap 
power  "  which  Sir  .Adam  Beck  promisiHl.  .According  t»i  our  contem- 
porary he  creati-d  a  false  demand,  and  last  »int<T  he  liail  not  enouf![h 
power  to  go  round. "  This  winter  he  is  sjiid  to  U-  SO.INHI  n.r.  short.  .So 
in  the  meantime  he  iHiiiglil  the  only  plant  he  could.  The  shortage 
still  exists,  bccaiisi-  all  of  the  |Mi»er  geiierato»i  lias  Ix-en  sold.  Bi-lwron 
40,tX>U  11. 1-.  and. 'ill.lHK)  H.r.  is  transmitted  into  the  Unitwl  .States.  The 
balance  is  already  taken  liy  tlie  Hydni-Klii-tric  Commission  and  by  the 
Canadian  consumers  of  the  Ontario  i'oni|tany.  The  Hdyro-EKvtrio 
CommiKsion  now  wants  to  liuy  the  Kliitriral  Development  and  the 
Canadian  Niagara  Coni|)aiiie.s-  the  other  two  large  generating  lomjutnica 
on  the  Canadian  side  of  thu  Nincani  Hiver.  The  fonncr  is  contn<ll«l  by 
British  capital  ami  the  latter  tiy  .Vmeriottii.  .Money  and  other  int«'n»t<i 
an>  also  involved  tlienin.  »iiili  as  the  pun'ha.»e  and  (qieratiiin  of  the 
Toronto  Itailway  and  the  Toronto  FJiitrie  Light  Comiwnies,  and  also 
similar  utilities  in  the  city  of  BiilTalo.  It  is  Mid  that  the  Comniissiou 
has  already  Isi^n  ohiiged  to  eiit  down  the  jiowcrsupply  to  iMime  linns,  and 
municipal  and  private  liwhliiig  will  also  have  to  In-  curt4kile<l.  In  iho 
circiimstani'cs  Sir  .Vlam  Biek  lwi»  nskiil  the  Dominion  l oiveniment 
to  eiil  oil  the  power  e.\isirt  !.■  the  I  luliil  .Slates  liy  the  rival  devrlopmont 
companies,  and  he  is  aU,-  ,  n.l.  .i .  hmh.  i..  1. 1  ili,  o..».i  i,  .«  Umhu 
geiienited   by   the    Klis-tri.  il    I'  ■  ■   1m- 

exiess  iKiwi-T.  and  tlicn-fi'ii     i  '■<■»■■ 

A  Conimiiwion  has  Imm'U  apixiiir,.  .  .  '■■< 

(UifMi't  of  the  nuiittion.    11  i»  iiIko  •.i.iii-,!  ilwii  ,-%,ii 
mieeeHHfiil  ill   olilniniiu!  miiM'lii-  <l    )'•'»>  rlmm   the    ' 

ii..iir.'i>!i.    lie  w.MiM  l..l.i>    aiil   I .'.    1..    ,,.,: 

tliiN   wiiilcr.      .\< 
ami  the  IImIio   I 

compaincK.    I 'ml 

of  I  lie  I'niviiiii"  wi-n- .  I  i.,>. 

linMi  taken,  and  I  lie    I'l  " '"' 

right   to  I'ollimi'lK'e  htlgal. 


Metric  System  and  Daylixht  SaviiiR  Measures. 

.VlH  .111     lll-llllli.'    of     Kle.  .11.  .il     Ft'     «-•  I-    d..l.|.i 

ago  III  set    apai:  ^.q.t. ml..  1  Inn  lii.^  

etIMtliill  nil  ill' 

In)  Till'  Mill  \<i<-in  n(  «x!l||hla  and  moMunxi. 

|,  I    I  i;  meanuit*. 

These. I,  I..  1.1  U.t  April 

on  the  1  'l"*" 

South  ,\'             '  . 
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Editor ia  land  PubUshing  Offices:  — 

8,     BOUVERIE     STREET,     LONDON,     E.C.  4. 

TeUphont:  City  9853  (4  lines).  Telegrams:  "  Benbrotric  Fleet  London.' 


A  NEW  INSTITUTION  OF  ELECTRICAL 
ENGINEERS. 

Last  week  Mr.  C.  H.  Wordingham.  the  new  President  of 
the  Institution  of  Electrical  Engineers,  gave  an  inspiriting 
address  at  the  opening  meeting  of  the  session.  The  address 
was  largely  concerned  with  what  he  considered  should  be 
the  future  policy  and  scope  of  the  Institution,  and  it  must 
have  left  his  audience  with  the  view,  alreadv  well  estab- 
lished, that  he  is  a  man  of  vigour  and  action. 

Mr.  Wordingham  referred  to  the  views  so  often  expressed 
or  implied  that  every  new  member  of  Council  with  ideas  of 
reform  very  soon  loses  such  ideas  after  joining  the  Council, 
and  that  the  Institution  is  run  merely  by  and  for  the 
London  members.  Such  ideas,  he  remarked,  were  largely 
fostered  by  the  fact  that  the  deliberations  of  the  Council 
were  not  published.  It  had  been  suggested  from  time  to 
time  that  the  work  of  the  Council  should  be  published,  but 
this  was  rendeied  impracticable  owing  to  its  confidential 
nature.  Thus  Mr.  Wordingham  can  only  personally  assure 
us  (and  we  fully  accept  this  assurance)  that  possible  reforms 
are  not  disregarded  (as  witness  the  recent  exclusion  of  alien 
members  and  the  introduction  of  proxy  voting)  and  that 
the  London  members  have  no  desire  to  run  the  Institution 
merely  for  their  own  benefit.  In  fact,  every  care  is  taken 
to  avoid  any  such  policy. 

Mr.  WoRiJiNGHA.M  touched  upon  the  (question  of  the 
Institution  playing  a  larger  part  in  commercial  matters. 
As  a  foundation-.stonp  we  are  glad  to  find  he  took  the  sound 
view  that  the  Council  cannot  act  in  the  interests  of  any 
jtarticular  section.  In  other  words,  commercial  matters 
relating  to  the  welfare  of  any  section  of  the  industry 
cannot,  generally  speaking,  be  dealt  with  by  the  Institution. 
The  view  was  expressed,  which  we  feel  is  correct,  that  every 
section  of  the  industry  should  organise  to  protect  their  own 
particular  interests  ;  by  so  doing,  a  homogeneous  body  for 
any  section  is  obtained  having  undivided  interests,  whereas 
in  the  Institution,  which  represents  all  sections  of  the 
electrical  industry,  the  interej<ts  must  at  times  bo  con- 
flicting. On  the  other  hand,  it  is  most  desirable  that  all 
se.<;tionH  should  be  thorf)Ughly  represented  on  the  Council 
of  the  Institution.  Here  .Mr.  Woiu>iNanAM  touched  on  a 
point  which  we  have  often  felt  is  a  source  of  weakni'ss. 
namely,  that  under  present  conditions  the  representation 
on  I  he  Council  is  liable  to  be  out  of  balance.  In  other  words, 
a  section  f)f  the  indu.stry  which,  although  important. 
doCH  not  appeal  particularly  to  the  niembeisliip  at  laige, 
suffers  through  not  being  Hulficiently  represented.  It  is 
<li(ricult  to  overcome  tliiH  delect  when  election  depends 
N(ioii  voting  by  the  whole  bo<ly  of  members.  The  sngges 
'  ion  niaile  bv  Mr.  \\'oki)I\(;iia.m  is  that  ('veiy  section  Hlioni<l 
■  leet  I  heir  [)roport  irinuti"  niirnbfr  of  members  to  t  lie  ('(mmicII. 
\t  prwent  not  (»nlv  is  the  voting  ineflicient .  as  only  about 
-t  per  cent,  of  the  members  vote,  but  it  is  also  not 
Hufljciently  dis<'riminating. 

.Another subject  on  which  Mr.  Wordingham  touched  was 
'lie  luck  of  Hociubility  in  the  Institution  huilding.  I'n- 
liMibtedly  the  Institution  does  not  jorre.spond  in  this 
re.Hpecfc  with  the  Kngineers"  Club,  of  Miiiifhester.  On  the 
other  hand,  we  fear  that  this  is  not  merelv  I  lie  fault  of  the 


Institution,  but  rather  of  London  itself,  which  is  com- 
paratively unsociable,  largely,  we  believe,  because  it  is  so 
extensive  compared  with  any  provincial  city.  We  are 
inclined  to  doubt,  even  with  the  best  will  in  the  world, 
whether  an  engineers'  club  in  London  would  be  as  successful 
as  the  Engineers'  Club  in  Manchester.  Nevertheless,  we 
•  think  something  more  might  be  done  to  make  the  Institution 
building,  when  once  it  is  regained,  a  place  of  meeting  not 
only  for  the  membership  as  a  whole  but  for  members 
individually.  Facilities  for  light  refreshment 'would  be  a 
necessary  change,  but  we  believe  there  is  some  financial 
difficulty  in  taking  this  step. 

As  regards  the  character  of  the  meetings  themselves 
there  is  a  good  deal  of  truth  in  Mr.  Wordingham's  view 
that  they  are  rather  forbidding,  more  particularly  to  the 
younger  members.  One  realises  this  fact  by  contrast  if 
one  attends  a  meeting  of  a  Local  Section.  A  meeting  at 
any  of  the  provincial  cities  is  undoubtedly  less  formal,  but 
this  is  largely  because  the  meetings  are  much  smaller  and 
because  practically  everybody  knows  everybody  else.  It 
is  this  last  fact  which  contributes  so  much  to  the  lack  of 
formality.  We  think  it  would  be  an  advantage  fo  have 
informal  discussions  as  suggested  by  Mr.  Wordingham, 
but  formality  is  not  killed  merelv  by  calling  a  meeting 
"  informal,"  and  will  probably  remain  if  the  meetings  reach 
any  considerable  size.  We  venture  to  think  that  if  an 
informal  meeting  were  restricted  to,  say,  an  attendance  of 
100  and  the  President  and  Council  were  abolished  for  the 
occasion  (if  we  may  suggest  such  an  unorthodox  course), 
the  junior  member  would  feel  much  more  inclined  to  talk 
than  under  ordinary  conditions. 

Mr.  Wordingham  expressed  the  hope  that  one  day  the 
Institution  would  be  a  thoroughly  representative  body, 
embracing  all  sections  of  the  electrical  industry  and  pro- 
vided with  a  Royal  Charter,  the  object  being  to  place  the 
Institution  on  the  same  level  as  the  General  Medical 
Council  and  the  Incorporated  Law  Society.  In  other  words, 
membership  would  then  involve  certain  qualifications,  and 
without  membership  no  one  would  be  permitted  to  practise 
as  an  electrical  engineer.  The  Institution  would  then  be 
the  only  body  recognised  by  the  Government  as  representing 
electrical  engineering,  and  each  as.sociation  formed  for  the 
purpose  of  safeguarding  the  commercial  interests  of  any 
section  would  be  represented  on  the  Council.  Actually, 
however,  we  believe  that  the  course  is  not  quite  so  simple. 
A  Royal  Charter  gives  certain  privileges ;  it  would  prevent 
any  ])erson  calling  himself  a  member  without  actiuilly  being 
.so  ;  but  the  full  ])owers  desired  by  Mr.  Wordingham  can 
only  be  obtained  by  an  Act  of  Parliament  subsecpient  to  a 
lloyal  Charter.  It  is  well  to  remember  that  in  such  a 
matter  it  would  be  necessary  for  the  Institution  to  act  in 
<o-oj)eration  with  the  Institutions  of  Civil  and  Mechanical 
Kngineers.  So  far,  the  branches  of  engineering  represented 
by  these  two  Institutions  have  progressed  (we  think  we 
may  say  satisfactorily)  without  such  powers,  and  conse- 
<|uently  such  action  as  is  suggested  might  be  thought-un- 
iiecesHury  andmiglit even  be  opposed.  Undoubtedly,  if  these 
powers  were  obtaiiu'd  jiy  the  Institution  electrical  engi- 
iK^ering  would  lie  in  u  very  dill'rrenti  ])ositioii  from  what  it 
is  now,  because  not  merely  would  the  standard  of  those 
]Miieti,sing  be  liiglier.  i)ut  sliinciards  of  work  could  l)i> 
enforced. 

The  programme  oiilliiied   by   .Mr.    WokiiINGham   is  am 
bitious  ;   it  in  (  citainly  too  large  to  be  accoin])lished  within 
his  term  of  ollice,  particularly  under  jiresent  conditions; 
but  it  is  well  that  he  should  set   up  these  ideals  before  us 
HO  that  the  Council  imiv  strive  to  attain  thereto. 
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ELECTRIC    FIRES. 


■■  Full  of  Life  and  Distinction." 

•■  Flanne  like  a  coal   fire  at  its  best. 


'iCi 


',V 


«"•*''' 


Mnnufaclureri  and  Patentees  : 

THE  BRITISH  ELECTRIC  TRANSFORMER 

CO..  LTD., 

HAYES.  MIDDLESEX. 

•Phone.:   Enlinu  226  &Soulhall  101. 


UNRIVALLED     ATTRACTION. 

WRITE    FOR    PARTICULARS. 


Sole  Wholr.ale  Axent.  : 

MESSRS.  GILLESPIE  &  BEALES, 

Ambe'ler  Hou.e. 

NORFOLK  STREKT.  STRAND.  W  C 

■Phon-  :   Grrraid  26S1 


SIMPLEX 

Wires  and  Cables 


I  OH  I  I  1 CTIUC  DISTRIBUTION  OF  ANY  SORT 


RUHiniJ.   I»\PFR  OR  CAMBRIC  TXSTTM  ION 


Sali''l(irfnrv   siii  irr    innl    iiiiiti,    ilfliirru's 

Simplex  WiRc^  Cables 


lOI  DCVXINHMIHI     hi       nOMON 
U.  ■.  A. 
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BONIT 


MANUFACTURES    INCLUDE 


Sheet,   Rod  and  Tube. 

Special  Tubes  for  Induction  Coils,  as  used 
for     X-Ray    and    Wireless    Telegraphy. 

Keys      and      Spanners     with      Ebonite 
Insulation. 


Magneto    Parts. 

Accumulators    and    Battery    Boxes,    and 
Separators     (Ribbed     and     Corrugated). 

Acid    Cocks,    Unions     and     Pumps     for 
Chemical  Works. 


Silvertown  Ebonite  was  used  by  the  National 
Physical  Laboratory  in  conducting  the  exhaustive 
testson  which  the  Admiralty  Specification  is  based. 


The  India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  Ltd. 

(The  Silvertown  Companyj. 


Head   Office: 
106,  Cannon  Street,    London.  E.G.  4 


Works: 
Silvertown,  London,   E.  16. 


WESTON 

Model  167  SIKCLE  PHASEand  Model  216  POLYPHASE  WATTMETERS 


These  Wattmeters  possess  the    following 
important  features  : 

1.  Uiiifdnii  scale. 

2.  Perfectly  dcajl-beat. 

-Miiviiifj  .sy.sleiii  very  light,  ciisuriiif;  freedom 
from  pivot  friction. 

I->)iiaIly  :icinr(ite  iiiKiii  IJ.C.  circuits  and  A.C 
circuits  r)f,iny  fretiueiicy,  po*'er  factor  or  wii\' 
form  m(!i  with  in  coniiiierqial  practice. 

3.  I'ower  consumption  extremi  ly  small. 

6.     I,arj{c  ovcrlojid  capncily. 

7-     TcmpcratHrc  rise  of  50'P.  will  not  ])rodiicc  .• 
error  of  1%. 

I  licy  arc  eflicientlv  Rhicldcd,  scientificnlly  di 
KiKni'd  mill  cnrelvilly  constrjirted. 
'.     They  carry  tlii'Wcstongiiarnnlc'c  and  rcpn  till  ion 


lor  full  p/irtlculars   write    for   Ciilnloi'iic  lb   to 


Wattmeters. 


MiKl.l  III?  WMttmctcr  liitf 


'Weston.     E'lectrica,!     Instrtiirient  Co., 

AUDREY    HOUSE,    ELY    PLACE,    HOLBORN,    LONDON,    E.G.  1. 


Telephone:    iJDSO   HoUiorn. 


Tclc;;rnphir  ami  Cnhle  Addrc-ss'    "  Pivoted   London.' 
Inland  TtdcKrams  :   "rivotcd.  .Smjili,  I,..ad(.M.  ' 


A  1!  C  or  Licher's  Code 


|N5 
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MR.   C.   H.   WORDINGHAM'S   PRESIDENTIAL  ADDRESS  TO  THE   INSTITUTION   OF 

ELECTRICAL  ENGINEERS.* 


It  is  not  Liiiu.sual  for  a  president  to  take  for  the  main  theme  of  his 
address  a  subject  of  which  he  has  some  special  experience,  and  the 
fact  that  my  work  during  the  last  14  years  has  been  in  connection 
with  a  unique  application  of  electrical  engineering,  namely,  the 
equipment  of  ships  of  war,  would  seem  to  indicate  that  I  should 
followthis  course  and  describe  to  you  the  peculiar  difficulties  attend- 
ing such  work,  and  the  means  taken  to  overcome  them.  Owing  to 
the  fact,  however,  that  we  arc  at  present  in  a  state  of  war  there  is 
much  that  it  would  be  inexpedient  for  inc  to  mention,  so  that  my 
account  would  necessarily  be  incomplete,  and  I  have  de<-ided.  there- 
fore, not  to  follow  this  course,  though  I  luipe  at  some  future  time  it 
may  be  possible  to  bring  this  section  of  my  experience  before  you  in 
some  other  form  in  more  peaceful  times. 

I  propose  to  take  for  the  main  subject  of  my  address  this  evening 
the  Institution  itself.  The  Institution  and  the  industry  should  be 
one,  and  if  they  are  not  it  is  our  business  to  make  them  so.  There 
are  great  problems  before  us,  some  present  now  and  some  that  will 
confront  us  in  the  immediate  future,  and  it  will  need  the  fullest 
co-operation  and  unanimity  on  our  part  as  to  the  action  necessary 
to  enable  them  to  be  solved  satisfactorily. 

The  IssTiTrxioN  as  Xow  Cosstiti'ted. 

I  will  first  addre.ss  myself  to  a  consideration  of  the  Institution  as  at 
present  constituted.  I  have  seen  from  time  to  time,  with  great 
regret,  in<lications  that  many  members  arc  not  wholly  satisfied  with 
the  management  of  the  Institution,  and  have  heard  expre-ssions  of 
opinion  that  it  does  not  sufficiently  repicsent  the  industry  or  look 
after  its  interests  adequately.  These  allegations  are,  in  many  in- 
9tance«.  based  upon  ignorance  of  what  the  Council  is  doing,  but  more 
largely  uiwn  a  want  of  appreciation  of  what  it  is  possible  for  the 
Council  to  do.  It  should  never  be  forgotten  that  the  Institution 
comprises  in  its  members  every  electrical  interest  in  the  country.  I 
have  always  heifl  the  view  that  the  Institution  should  attend  to  the 
promotion  of  electrical  science  and  its  api)li<ations  to  engineering  ; 
but  it  should  not  attempt  to  look  after  the  commercial  interests 
of  any  one  section.  It  is  often  stated,  in  a  somewhat  sneering 
manner,  that  the  Institution  will  not  denic an  itself  by  looking  after 
such  sordid  considerations  as  those  involvcil  in  commen-ial  pursuits. 

No  greater  misrc])rcNcntation  of  the  altitude  of  mind  of  those  who 
see  the  hmitations  could  be  made.  The  reason  that  I  contend  the 
Institution  should  not  attempt  to  interfere  with  commercial  matters 
is  that  it  is  impossible  for  it  to  do  so  efficiently.  It  is  of  the  essence 
of  the  successful  proswution  of  eommcnial  interestH  that  those 
interests  shoulrl  be  conunon  and  homogeneous,  and  I  have  always 
held  most  strongly  that  each  section  should  organise  its  own  a.s.socia- 
tion  for  the  |>romr>tion  of  such  interests  .-o  as  to  bring  the  greatest 
poHsible  weight  to  bear  by  concentrating  the  whole  action  in  one 
dirc<'tloii. 

I  believe  also  that  much  apprelirnHJon  /irises  fnjm  the  fact  that  the 
pr»)ee«'dings  of  the  Council  aro  secret.  Much  of  tlw  matter  which 
comes  before  the  Council  is  of  neecsHity  conli<lential,  iiiul  cannot  be 
published.  The  only  possible  course  is  for  mi-mbers  to  trust  tho.se 
111  tlii-ii  number  whom  thev  have  elected  to  the  Council,  and  to 
liclievc  that  I lii'y  arc  doiny  their  btHt  to  ensure  the  good  of  the  In- 
stitution and  watch  over  the  interests  of  il^  members. 

This  bring,!  mi- 1<»  the  very  vital  quest  imi  i)f  mntideneeof  the  mem- 
bers ni  till'  Couni'll.  It  is  an  unfortunate  fact  that  n  very  large 
lumiber  of  nu-mbers  nbHtain  from  votim.'  at  the  Council  ele<-tioiis. 
I  should  like  to  see  some  change  iiuide  in  tin-  mode  of  ito  election 
which  \\ould  eii.iiire  that  eiieli  neitjon  of  I  lie  inemberN  was  directly 
represented  thereon  in  proportion  to  the  iiiiiiiberH  ill  that  section.  In 
iddition.  I  miiild  have  ii  icrtaiii  luiniliei  i  hi  ted  by  the  whole  body 
'  iiieiiibein  independently  of  any  gniiip  irpiineiitiilion. 

^  el    nnotlicr  matter   whieli  calls  for    iMeiilion  in  the   undoubted 

ling  that  Uuidon  ineiilbeiH  have  a  dn  idid  iiilvalltJige  over  those 

ing  olitniile  {.oililon  and  abrniid.      Tin    .  re  itinii  o(  Uieiil  .^H'tiolin 
"I  the  introdiii'lion  of  prnxy  voting  ile<  i<l>  d  <>ii  hist  smsion,  goi«  far 

'I  to  |iul  all  memliers  on  an  (S|iinl  foniinu.  imlp]ipndenlly  of  \int 

'phieiil  |Mititiiin.      It  In  iif  till-  iitinoHl  iiii|><>itaiiei«  to  tlie  \%ell  being 
i   the   Institution  that  miy   leeling  of  llie  Kind  I   hnvo  nimtioned 
"liMiili!  be  \\  ipi'il  nut  :    I  confeKN  it  in  (liOn  hH  Io  sec  whM  more  could 
lip  done. 

WoilK  IN  Ia»(I>ii-. 

Tiiniing  now  to  London  ilxelf  wo  ni»>  "i-H  inquirn  whether  the 
InatitiiliiHi  i»  fifiing  all  iIihI  it  I'lin  (or  (he  advaiicrnieDt  of  its  Irgiti 
"' "  Many  nirinbei.,  ilunlc  lliai  ii  i."  not,  niiil  I  mil  nfraiil 

""  Miiind   (nr   then-  dnilhlti.      W  lien  <ilie  siy'n  the  e.xlrn 

o'l  ,<lleh   nil   lliMtitiltioil  iik   <*>•'    Maliehr.«ler   Kngilieer"' 

•Abitnet.. 


Club  in  bringing  together  so  many  different  kunis  oi  people  inter- 
ested in  engineering  and  in  initiating  useful  s<hemes  for  the  good  of 
the  industry,  one  cannot  help  asking  oneself  why  it  is  that  something 
of  the  sort  caimot  be  done  and  done  on  a  far  larger  scale  by  the 
Institutioii.  Even  country  members  arc  often  in  London,  and  they 
would  soon  Hock  to  the  Institution  if  they  knew  they  would  meet 
there  the  men  they  want  to  see. 

SUGGESTED  New  FEAXrRES. 

1  tWnk  short  informal  meetings,  at  which  points  of  ditliculty  or 
special  and  immediate  interest  could  be  discussed  in  a  more  or  less 
conversational  manner  would  be  of  great  utility.  Often  a  burning 
question  arises,  frequently  at  short  notice,  and  it  woidd  be  of  inesti- 
mable benefit  if  the  matter  could  be  thrashed  out  at  a  meeting  at 
which  everybody  concerned  would  be  able  to  put  forward  his  vie«-s 
and  hear  what  his  neighbours  thought  about  the  matter.  Such 
meetings  would  encourage  t  he  younger  members  to  come  forward.  I 
am  confident  that  the  progress  of  the  Institution  will  be  greatly 
helped  by  interesting  the  younger  members  in  its  doings,  and  every 
possible  means  should  be  taken  to  effect  this  end.  Draft  srieeifiea- 
tions,  rules,  &c.,  might  be  discussed,  and  more  intimate  matters 
affecting  the  management  of  the  Institution  itself  might  often  be 
talked  over  with  advantage.  Were  such  an  opiwrtunity  available 
many  subjects  would  arise  [or  discussion. 

It  would  be  of  extreme  value  if  the  Institution  were  to  arrange  for  a 
series  of  lectures  on  si)ecial  subjects  by  experts  in  those  subjects, 
setting  forth  what  has  been  accomplished  in  the  [Ntrticular  branch 
concerned  and  giving  a  general  idea  of  the  present  position  of  know- 
ledge. For  example,  electric  furnaces  lime  develope<l  to  an 
extraordinary  extent  during  the  last  few  yeiirs  ;  electrical  theory 
has  uiulergone  many  modilications  and  much  development  ;  a 
practically  new  field  in  electrical  cultivation  is  being  opened  up.  and 
many  other  examjiles  will  ^uggest  theuvselves. 

Again,  I  should  like  to  si>e  something  done  with  a  view  to  interest- 
ing the  enormous  army  of  men  not  qualilit>d  to  become  members  in 
any  grade  of  the  Institution,  but  on  w  hom  much  of  the  welfare  of  the 
industry  depeiuLs.  I  refer  to  the  workmen  cLiss.  It  should  In-  pcs- 
sible  to  awaken  in  these  men.  many  of  whom  are  excc«-dingly  intelli- 
gent, a  desire  for  a  better  knowle«lge  of  the  principles  underiyiiig 
their  work. 

The  Institution  might  also  with  advantage  come  out  of  it.s  shell 
and  eater  for  the  education  of  the  general  public  in  eUxtrical  mattcnt. 
Popular  lectuivs  on  the  lines  so  sucei>ssfully  followe<l  by  the  .StH'iety 
of  .Arts  and  the  Royal  Institution  wonhl  do  much  to  spread  an 
elementary  knowledge  of  eletlrical  silbjei'ts  and  to  make  the  public 
realise  the  advantages  of  ehx  Incal  appUances. 

This  branch  of  the  work  might  be  supplemeiit<-<l  by  a  can-fully 
organised  permanent  exhibition  of  clivtrii  al  appliance-s.  thcie  lieiiig 
coiLstantly  changisl,  and  demonstrations  of  new  apparatus  arranged 
for.  It  ought  to  be  a  well  understoml  thing  that  if  any  new  useful 
electrical  invention  is  brought  out  it  can  be  seen  at  the  Institutioii »» 
a  matter  of  coiirs<-,  and  an  explanation  of  its  aeli'Ui  be  forthcoming. 

Kroiii  time  t<r  time  con\ersa/ion<-s  inig!  t  be  held  on  the  liin>s  of 
thiKse  given  by  thi'  Koyal  Sieiely  for  many  years  |>a.«t.  .\l  the.-*- 
membei-s  would  bring  forward  their  latest  achieveiurnid  and  give 
demonstrations  of  their  diseo\  iTli-s. 

Si  far  I  have  dealt  with  the  inon<  or  let>.t  public  nrlioii  of  the 
Institution,  but  much  inon-  ought  t<i  Ih'  done  than  hiw  hitlieno  bivii 
elltvted  in  the  din'«'tioii  of  le.-H-an'li.  A  um'IiiI  l>i*viiiniiik'  ha*  bivii 
made,  but  then'  is  a  praetii  ally  liiiutl  '  '  •  ,  '  ,  l     ,>i|H<nU 

ing  from  a  very  intimatee\|N'iieni  e  ul  aonth.it 

It  cannot  be  lookcil  after  a<li.;u.il'l\  it  ii>.intlip 

elTorts  of  o\erworl,ed  na  i^  >e 

portions  of  then  tune  k|i  ,  Ur 

liislitiilion  ought  to  lia\<  ,  '^( 

Miielitilie  atlainiiirlitK  |o  hiok  nller  Uvhincnl  ■|Iii'kIiiiiui  Bitch  •»  TO- 
i«Min'h  and  the  oigaiiisatiuii  of  the  \nnoiw  tiehU  ol  aclii  ily  uhirh  I 
have  indicated. 

TilK  KsTITt'TloN   Hl.r.iSSTITlTKll 

I  am  ambitious  hir  the  lii-tiliiiiMii  .  1  mhiI  I.. -..  i|  m,  ii),\  oi^  it« 
pitilMT   pliice   III   the   life  .  '  '    ■> 

Koyal  Charter  which  nhal!  '< 

enable  It  to  tak.-etl-  >,.  .i  ..I.  I 

may  add,  of  tlic  i;, 

■I'he  (e»bnv:  i-    ■  •""-  -laiMUitl  •>( 

eibuation,  ti  '  .u 

In  allowol  I  •  e 

to  certain     i  "> 

condition  ol  liu  tuuliiiiiiii^  to  pi  >■  '"  ' 
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The  position  in  regard  to  the  promulgation  of  rules  regulating 
electncal  practice  in  essential  particulars  is  most  misatisfactory.  The 
Institution  has  drawn  up  such  rules,  but  can  give  them  no  mandatory 
force.  Altho<igh  an  immense  amount  of  work  has  been  done  in  pre- 
paring standards  no  power  whatever  exists  to  enforce  them,  and  in 
the  absence  of  compulsion,  wliich  would  put  all  manufactiu-ers  on  an 
equal  footing,  firms  who  would  gladly  comply  with  the  requirements 
hesitate  to  incur  the  expenditure  necessary  to  bring  their  practice 
into  line  with  them,  wliile  others,  taking  a  naiTow  and  short-sighted 
view,  deliberately  refuse  to  adopt  them.  The  result  is  that  the  cost 
of  manufacture  is  uimecessarily  high  and  users  suffer  inconvenience 
from  the  diversity  of  practice,  the  spread  of  the  use  of  electrical 
appliances  being  retarded  in  consequence. 

1  am  aware  that  there  are  serious  diificulties  in  giving  effect  ^o  the 
views  1  have  enunciated.  In  the  first  place,  electrical  engineers, 
though  they  touch  at  one  point  or  another  the  work  of  almost  every 
other  class  of  engineer,  arc  but  one  of  several  unportant  groups.  It 
is  difficult  for  one  section  of  engineers  to  obtain  powers  not  sought  by 
other  -sections,  and  unquestionably  our  efforts  ought  first  to  be 
devoted  to  carrying  with  us  those  other  bodies,  such  as  the  Institu- 
tion of  Mechanical  Engineers,  tlie  Institution  of  Xaval  Architects, 
and  more  especially  that  mother  of  institutions,  the  Institution  of 
Civil  Engineers.  Engineering  in  the  widest  sense  would  then  be 
l)laced  on  the  same  footing  as  other  professions,  and  be  similarly 
recognised  by  Govermnent. 

In  seeking  for  powers  such  as  I  have  indicated  I  do  not  wish  it  to 
be  understood  that  I  think  they  should  all  necessarily  be  vested 
entirely  in  the  Institution.  The  powers  relating  to  the  entry  and 
continuance  in  the  profession  should  certainly  be  granted  to  the 
institution,  but  the  rules  for  regulating  engineering  practice  and 
standards  may  well  require  some  collateral  (lovernment  action  to 
give  them  force  after  the  Institution  has  formulated  them. 

Electrical  differs  from  all  other  kinds  of  engineering  in  the  extra- 
ordinary variety  of  the  operations  included  in  the  general  term.  No 
other  institution  has  so  many  and  such  varied  interests  to  represent, 
nor  has  any  other  profession  need  for  anytliing  approaching  the 
elasticity  as  to  the  qualifications  to  be  demanded  of  those  entering 
its  ranks  as  our  owti.  It  is  for  these  rea,sons,  probably,  in  large 
measure  that  the  ])resent  unsatisfactory  stat<-  of  affairs  has  arisen, 
but  the  difficulty  of  the  problem  only  makes  its  solution  the  more 
imperative. 

Owing  to  the  importance  of  certain  sections,  influential  bodies 
outside  the  Institution  have  grown  up.  It  is  eminently  right  and 
prop<'r  that  they  should  be  formed.  It  is,  liow'cver,  equally  impor- 
tant that  there  should  be  no  overlapping.  I  deprecate  most  strongly 
anything  in  the  nature  of  rivalry.  The  ideal  that  I  look  forward  to 
is  a  strong  Institution,  endowed  with  a  Royal  Charter,  recognised 
as  the  embodiment  of  the  whole  industry  as  far  as  those  outside  it  are 
concerned,  invested  with  full  powers  as  to  the  educational  qualifica- 
tions to  be  poHsessed  by  all  grades  of  workers  in  the  profession  an<l 
industry  from  the  highest  to  the  lowest,  and  effecting  under  it«  segis 
the  federation  of  all  other  associations  connected  with  the  multi- 
farious branches  of  electrical  work. 

I  nuiy  here  point  out  that  we  cannot  expect  more  than  one  body 
to  b(r  recognis«-<l  by  the  (Jovemmcnt  and  the  public  as  standing  for 
the  el(Htrical  industry. 

It  would  be  futile  to  attemjtt  to  enter  into  any  detail  here.  Broadly, 
my  view  is  that  each  se<-tion  should  have  its  own  asso<  iation  to  look 
after  its  commercial  interests,  such  association  being  fonued  if  not 
already  exist<-nt  for  a  particular  branch,  and  that  each  should  be 
n)preMent«-<l  directly  in  ap|)ropriat<-  i)rojK)rlioiis  on  the  Institution's 
governing  body.  The  Institution  to  be  given  a  definite  status  by  the 
iuivernnicnt  anil  rcc<igniw>d  as  the  only  body  rc|ircscnting  electrical 
engineering  ;  the  Institution  to  control  entry  nito  the  profcKHiou,  and 
all  regulatiotiH  on  electrical  matters  to  be  ismicd  al  its  instigation  or 
ill  luiiirdanie  with  its  advice.  Cranls  in  aid  of  research  or  other 
nalinu'il  |iiii|i<.«i--  1..  I..-  •'iitriiHtcd  to  the  liiMtitiilion  for  ailniiiiistia- 
tion. 

Wkhkmuh. 
(Ine  of  the  moil   iiii|iiirlaiil  inatterH  deniandiiig  allention  is  re- 
iv-iitih.     Si'ientilic  rewanlion  iiurcly  ncitdeinic  lines  nIioiiIiI  lieeloHcly 
pursued. 

Iv|ually  ini|Hirtnnl  is  industrial  rutrurch.  by  which  I  nndcistaiid 

the  devi'lopincnl  of  wienline  dinfoverics  in  huiIi  a  way  as  lo  fouiid  on 

I  hem  iiiiliistMiil  piiiieBMCB,  and  the  ex|iciinieii(iil  di'Veliipmenl  of  new 

met  hods  of  niiiMubiit  lire  lo  iitlaiii  definite  diMircd  results.      Ilere  the 

'til.   iijiisl  fall  on  nianiifiK'tiirers  who  iiliiiic  liiiM'  the  facilities  and 

n'  iiem  e  rei|iiired  for  tin-  prosneiitioii  iil  I  lie  work. 

i">int  I  ui-tli  III  iimIic  in  that  the  workiiH  at  both  kiiiilH  of    le- 

IkiiiIiI  III'  welded  togither  so  as  iiiuliiiilly  to  assist  one  anollii-r, 

.Hid  '<ii  Unit  the  iiiiiiiiifai'tiirers  nwiy  hiive  a  call  on  the  highesl  laleiil 

III  the  loiiiilry,  while  the  sclenlilte  H<f-ker  after  diMcovericH  may  avail 

bini«'lt  of  the  rttHiurces  of  ihe  niamifaituniM  to  t<-Mt  any  priiinisjng 


inventions  he  may  make.  Such  co-operation  must  tend  to  give  far 
better  results  than  any  independent  efforts  of  one  class  of  worker 
without  the  other.  With  the  National  Physical  Laboratory  and 
laboratories  at  universities  and  technical  colleges  ample  provision 
woidd  be  made  for  this  class  of  research. 

Industrial  research  stands  on  a  very  different  footing  in  every  way. 
To  begin  with,  the  objects  in  view  of  the  worker  differ  fundamentally. 
This  fimdamental  difference  in  the  objects  of  the  workers  involves 
important  considerations  in  the  promotion  of  research  out  of  national 
funds.  If  industrial  research  is  to  be  of  real  value  to  the  nation  it  is 
essential  that  much  of  the  work  done  shall  be  kept  secret  and  only 
imparted  to  those  who  wiD  directly  utilise  the  information  obtained 
for  the  benefit  of  British  trade. 

Industrial  research  bristles  with  difficulties,  not  the  least  being  the 
problem  of  the  ownership  and  patenting  of  new  discoveries  or  pro- 
cesses. 

Industrial  differs  from  purely  scientific  research  also  in  the  scale 
and  in  consequence  the  cost  of  experiment.  There  is  a  crying  need 
for  the  establishment  of  one  or  more  fuUy  equipped  laboratories  on  a 
large  scale  for  the  investigation  of  industrial  problems.  Such 
laboratories  will  need  the  generous  support  of  the  Ciovernment  and 
the  manufacturers.  Without  setting  up  the  gigantic  monojiolistic 
concerns  of  other  comitries  we  can  secure  results  as  good  as,  and  prob- 
ably better  than,  they  by  the  co-operation  of  our  smaller  companies 
in  which  individual  initiative  and  ability  have  greater  play. 

It  may  be  well  here  to  point  out  that  research  alone  will  not  suffice 
to  ensure  industrial  progress  in  this  covmtry,  however  extensive  the 
facilities  that  maybe  provided.  In  point  of  fact  much  research  and 
many  discoveries  have  taken  place  here  in  spite  of  the  unfavourable 
conditions.  It  is  necessary  also  to  give  the  discoverers  and  inventors 
in  tliis  country  the  necessary  financial  support. 

A  consideration  of  laboratories  leads  me  to  the  establislnnent  of  an 
institution  which  shall  be  in  a  position  to  say  authoritatively  whether 
certain  standards  have  been  complied  with  and  to  give  a  hall-mark  to 
British  manufactures.  It  has  long  been  a  cherished  ambition  of 
mine  to  see  estabhshed  such  an  institution  for  which  I  have  sug- 
gested the  name  of  National  Electrical  Proving  House.  Since  the 
war,  the  reality  of  the  need  whicli  I  first  pointed  out  1 8  years  ago  has 
been  appreciated,  and  there  is  clear  indication  that  the  proposal 
commends  itself  to  manufacturers  and,  with  a  courtesy  and  con- 
sideration which  1  higlily  appreciate,  members  of  the  B.E.A.M.A. 
have  asked  me  to  bring  the  matter  forward  at  the  Institution  during 
jny  year  of  office.  A  committee  of  the  Council  has  already  been 
instructed  to  report  on  the  matter,  and  tliey  have  recommended  the 
setting  up  of  a  committee  representing  the  interests  concerned. 
When  this  conmiittee  has  drafted  outline  proposals  an  opportunity 
will  be  given  for  the  matter  to  be  fully  discussed  by  the  general  body 
of  members,  after  which  I  hope  that  definite  and  adequate  steps 
may  be  taken  before  the  close  of  the  session  to  set  up  an  authority 
which  shall  be  able  to  certify  whether  an  article  is  or  is  not  in  con- 
formity witli  a  given  standard  of  excellence,  and  shall  give  it  a  hall- 
mark which  sliall  be  recognised  throiighout  the  world  as  a  guarantee 
of  British  origin  and  British  excellence  and  reliability. 

INKLUENCK  OF  THE  WaH. 

In  regard  to  the  furtherance  of  trade  I  will  only  remark  thai- 
efforts  should  be  directed  towards  assisting  industries  and  not  be 
employed  in  interfering  with  them.  It  is  the  pioper  function,  how- 
ever, of  (loverinncnl  lo  utilise  the  ])ower  of  compulsion  vested  in  it 
in  order  to  ensure  that  iniliarlial  justice  is  done  and  ihat  no  one 
scclion  of  the  coiiimunity,  however  powerful  by  riches  or  numbers, 
oppresses  any  other.  The  chief  ways  in  which  tiovcrnment  can 
assist  industry  are  the  safeguarding  of  British  interests  abroad,  so 
t  hat  the  liritish  trader  may  be  at  least  on  an  e<|ual  footing  w  ilh  those 
of  other  nationalities  in  foroign  markets  ;  the  shielding  of  young 
iiidiistries  :  the  conservation  of  natural  iiioducts  of  the  Empire; 
the  removal  of  nil  obstructive  and  injurious  legislation:  and, 
finally,  the  colirctimi  of  really  useful  information  as  to  foreign 
marUcIs  not  aviiilablc  to  trudeis  by  their  own  unaided  efforts  and  its 
dissciiiination  without  delay  aiiumg  those  concerned. 

Although  theie  are  ways  in  which  the  Covcrnmeiil  can  help,  and 
help  effectually,  it  miiHt  receive  guidance  from  the  indu.strv  as  to 
what  is  required  and  it  is  from  the  inilustry  itself  that  the  initiative 
iiiid  the  main  pmliiin  of  the  umk  in  securing  success  must  come. 
In  deliberating  upon  the  liclioii  lo  be  faUeii,  every  effort  must  be 
Hindi' lo  give  due  weight  to  each  loiisiilcm  lion,  ami  toiiMiid  turning 
a  principle  cininenlly  true  and  valuable  into  a  Hhibboleth  and  pushing 
it  til  uueli  an  exleiil  I  hat,  ill  Jilaii-  of  being  bi'iiclii  ial.  it  biciuncs  n 
1  hievollH.  I  believe  the  keynote  of  our  success  in  the  future  should 
III' CO  iiperation  and  federation.  Our  motto  Hliuiild  be  thai  nl  IIm 
KelgiaiiH  :    "  l'',ach  for  all  and  all  fur  each." 

Believing,  as   1   do.  most  fidly  in  this  comliiiialion  that    I    liavol 
iidvocated,  I  Would  inilicalo  the  ilangers  nrisiiig  from  maUiii!;  il  intol 
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a  shibboleth.  While  it  is  imperative  that  combination  should  be 
ctfected  among  manufacturers  for  tin-  ])romotion  of  the  Empire's 
world  trade,  in  combining  let  us  not  fuiL'et  it  is  the  individualism  of 
the  Briton  which  has  brought  him  into  the  position  that  he  occupies 
in  the  world.  I  venture  to  think  that  too  little  appreciation  has  been 
evinced  of  this  position. 

There  is  one  danger  to  our  trade  which  I  greatly  fear,  and  which 
will  be  realised  unless  we  as  individuals  can  rise  above  our  own 
selfish  immediate  apparent  interests,  and  can  consider  the  good  of 
the  nation  as  a  whole.  Let  every  man  who  is  tempted,  as  he  will  be 
tempted,  and  tempted  verj'  strongly,  in  the  near  future  to  fall  back 
into  his  old  reliance  on  CTennan  prodme  remember  that  in  yielding 
on  account  of  what  appears  to  liim  In  lie  liis  immediate,  commercial 
advantage  he  Ls  showing  himself  to  be  a  traitor  to  his  country,  and  is 
ultimately  assisting  in  his  own  downfall.  If  this  nation  is  to  survive 
in  the  industrial  war  on  which  we  must  shortly  enter,  it  can  only  do 
so  by  recognising  its  enemies  and  by  it>  individuals  holding  together 
and  supporting  each  other's  efforts  for  tljc  common  welfare. 
{To  be  continued  ) 


PATENT  LAW  REFORM. 

In  a  Hapcr  before  the  London  Sectidii  of  the  .Society  of  Chemical 
Industry  on  .Monday,  November  5th,  Dr.  V.  W.  Hay,  of  British  Dyes 
(Ltd.),  outlined  a  number  of  ways  in  »lii(h  he  suggested  the  patent 
law  of  the  country  could  be  improved  in  order  to  give  a  greater 
measure  of  .s<-curity  to  inventors.     The  ])resent  system  of  search  for 
a  period  of  M  years  on  the  part  of  the  I'atent  UBice.  in  order  to 
ascertain  whether  there  has  been  anticipation,  he  regarded  as  insuffi- 
cient, as  it  only  applied  to  prior  British  i)atent8.     He  was  convinced 
that  this  «a.u  a  weakness  which  had  prc\ cnted  our  patent  laws  from 
e.tercising  their  full  beneficial  effect,  as  the  position  was  that  the 
public  could  have  no  faith  in  a  patent  until  the  law  courts  had  ex- 
amined it  and  declared  it  to  contain  a  new  invention.     Unless  the 
scoj)C  of  examination  was  considerably  enlarged  the  residt  would 
always  be  unsatisfactory.      He  admitted  that  an  extended  s<>arch 
would  need  a  greatly  increased  staff  at  the  Patent  Office  and  in- 
creased expenditure,  but  the  country  could  afford  to  spend  money 
upon  its  I'atent  Office  instead  of  making  it  a  source  of  revenue  as  at 
present.     Coupled   with   this  extended   search   there  should   be  the 
right  of  apiM'ul  to  an  appeal  board,  comprising  the  Comptroller  or 
his  delegate  anil  thrw  experts  engaged  in  the  industry  to  whii-h  the 
invention  relates,  the  Comptroller  having'  a  casting  vote  when  the 
voting  wa.M  <H(ual.      Finally,  then-  should  be  an  ajipeal  to  the  High 
Courts  if  an  applicant  did  not  think  his  i  a.se  had  been  fairly  »lealt 
with.      .\  further  supplementary  control  wis  ne<-eKsar}'  in  regard  to 
patents    relating    to    the    chemical  industry.      Kngine<'ring  ])atents 
eoulil  be  veritied  by  the  drawings,  but  nni  mi  with    chemical  manu- 
facture,    (iernnin    i)atenl<>eH    had    obt.iiiieil    patents    which    were 
drouned  in  a  mass  of  more  or  less  phiu-ible  statt-nicnts  intended  to 
oliMiire  the  |)atcnt.      It    would  be  advisiiMe  to  provide  a  suititlilc 
laboratork'  for  the  testing  of  chemical  inventions  when  the  examiner 
was   in    driubt    as   to    the    veracity    of    the   statements   nuule.     The 
examiner  in  ehii'f  should  be  entitleil  to  n-vise  the  application  in  the 
light  of  the  ri'sult  of  the  l«'st,  subject    In  an  appeal  to  the  .ApiK-al 
Hoard.      In  the  matter  of  ehemi<'al  patents,  the  Swi.ns  system  might 
be  borne  in  mind.     There  it  was  the  cn^lllm  to  tie  the  inventor  ilown 
to  a  description  of  luie  particular  anil  i  Iriily  iletined  ])ro<'eiiit.  jind  not 
to  allow  ilaimH  for  general  methods  <u  I'luail  ideas.      He  also  pn)- 
IMiHcd  a  periiHl  of  live  years  after  which  a  |i.it<'iit  could  not  U' attacked 
for  want  of  novelty.      If  this  were  doiH-  il  »c>uld  bo  im]><i<<Kible  for  n 
wealthy  eoiiipany  to  iiituuidate  all  iim  nlui   that  his  invention  wan 
not  valid  or  that   they  poMsess<-d  prim   pili'iits.     At   prem-nl  there 
was  im  remedy  for  tins  except  to  go  In  ..lurt.      A  revision  of  roiirl 
(inHeiliire  was  also  neeeiwary.      AtprcM  nl  iiianyn  nianiilactun'r  was 
''•rreil  from  taking  up  a  iww   invonii.ni  bii-uuKo  lu-  fell  that  in- 
"ger»  were  bound  t"  turn  up  and  nmli  r  the  exprnso  li«  hud  gon«! 
■  .  more  or  less  valnelenx  or  that  lie  would  be  put  to  gfi-al  expriise  iu 
liLliting  thetii.      Others,  on  the  other  liiui.l.  |iieferrr<l  to  put  up  with  a 
.  itain  amount  of  infringement  rather  ili  oi  run  the  rwk  of  conts  in  a 
d  Milion.       In  the  eheiiiieal  indlisti\    iIk"  '<iI  nation   was  partiell 
■\\    bud.      .Iiidges  iifteii   had   to  foi,iii    '    I'ld^iiu'lil    ii|i<iii  chemicnl 
'Iters  of  whieh  they  bad  but  a  ruilin    "<  ov  kiiowlnlge,  and  were 
M>|)nl|ed  to  di'|H-nd  il|Nin  the  l<'>timoii'    'f  <  \|>ert  w  itlieiiM'H.      To  aid 
improving  tliu  ntnle  of  iillair»  |)r.   II  ■\    .M>;i;ei<trd  a  jury  of  Irvh. 
'I  iiii'ii,  in  the  Mime  ua\    that  n  k|»    id  or  roniiMoii  jury  la  how 
liloyed  III  orilinarv   lei;al  m  tioim.      'I  Ki",  be  nuggeKtcd,  uniiM  rr. 

the  lint  and  the  iiiieerMinty  whn  I-   "ii  liivrlHor  oftrii  fell  ow  ilijj 

t"  |lldl<  ml  llleillll)>etellee  Ml  IfillMU'i'  iMilt.TK.  )llclge«  fn<<|lleUlly 
coiifp««iiili  ihrir  diMideiiee  in  expn>"i  ,  ■n>  opinion  ii|miii  highly 
ttM'linii  III  iimtlera  aiich  an  lli<»e  roiterii    <\  with  vhruiiatr)'. 


DLSCUSSIOX. 
-Mr.  Walter  F.  Reid  expressed  doubt  as  to  the  possibility  of  obtaining 
a  jury  of  impartial  technical  men  to  act  in  the  way  suggested,  and  did  not 
feel  that  such  an  alteration  in  our  present  system"  would  have  any  advan- 
tage. .Many  an  invention  had  had  to  he  dormant  for  vears"  because 
tecfinical  men  did  not  beUeve  in  it,  and  vet  the  patent  had  had  a  great 
apphcation  eventually.  He  himself  had  a  patent  which  was  turned 
down  a  few  years  ago,  but  to-day  it  was  being  use<l  in  ever\-  lighting  army. 
It  would  pay  the  pubhc  if  patent  fees  were  provided  out  of  the  pubUc 
purse,  as  every  invention  w-as  a  .source  of  w(^alth  to  the  nation,  and  it  was 
only  by  niaking  fresh  inventions  that  we  could  keep  our  place  among  the 
nations  of  the  world.  He  agreed  that  our  present  svstcm  of  scarrh  was  a 
failure,  but  was  doubtful  whether  the  German  or  American  system  would 
improve  matters.  In  neither  case  was  absolute  security  given.  He  was 
alsodoubtfulastotheexpcdiency  of  a  testing  laboratory  as  suggested  by 
the  author. 

Jlr.  Abxold  Phu-ip  said  he  would  prefer  the  French  system  of  getting  a 
patent  merely  by  payingthe  fee,  and  then  lighting  for  it  in  thecourt«  aft«r- 
warils,  if  necessarj',  coupled  with  the  American  system  of  one  fee  and  no 
renewal  fees.  A  patent  might  be  upset  by  a  book  and  not  by  a  prior 
specification. 

Mr.  J.  W.  GORDOX.'K.C,  said  that  although  there  were  difficulties  in 
the  way  of  Dr.  Hay's  suggestion  for  a  teclmical  jury,  he  thought  they 
could  be  overcome.  It  might  bi-  preferable  to  have  men  on  such  a  jurj- 
who  did  not  belong  to  the  particular  industry  concerned  in  the  patent 
that  was  to  come  before  them.  In  a  chemical  case,  for  instance,  they 
might  have  engineers,  metallurgists  and  geologists,  and  such  a  jur>-  might 
exercise  a  beneficial  control  over  the  expert  evidence  in  that  they  could 
elucidate  matters  which  a  judge  alone  might  not  lie  able  to  do.  There 
would  be  a  disadvantage  in  entrusting  a  case  to  a  jury  who  could  follow  it 
independently  of  the  evidence.  One  thing  that  should  not  be  lost  sight 
of  in  dealing  with  patent  law  reform  was  that  the  Colonies  followed  closely 
everything  that  we  did  in  England,  and  some  of  the  sugcestions  that  had 
been  made  might  make  the  position  of  the  inventor  worn-  if  they  were 
at  the  same  time  applied  in  the  ( 'olonies.  What  he  would  like  to  sci'  waa 
a  unified  Imperial  British  patent  system,  and  tlrnt  might  be  kept  in  view 
by  the  society  before  it  committed  itself  to  any  detinito  scheme  of  reform. 
Sir.  Jaques  .Abady  said  that  in  proportion  as  a  patent  was  simple  so 
was  it  hkely  to  be  less  the  subject  of  infringement.  The  extended  6»-arvh 
he  did  not  think  would  Ix;  an  improvement  because  it  was  not  always 
prior  s|>ecifications  that  were  oiti-d  as  anticipations,  and  it  was  for  the 
inventor  to  look  after  himself  more  in  this  respeit  Uvauso  there  were 
ample  facilities  for  search  at  his  dis|>osal.  He  failed  to  sec  a  diffen-nce 
between  a  jury  as  defined  by  .Mr.  Gordon  am'  a  judgt>  as  at  pres<"nt.  The 
close  time  for  patents  suggcste  I  by  Dr.  Hay  did  not  seem  to  meet  tho 
case,  because  it  was  surely  during  the  first  five  years  that  the  patenter 
required  protoj-tion,  during  the  time  he  was  getting  his  conuuen-ia! 
organisation  together. 

Mr.  P.  ('.  H.  Wkst  agrw-d  with  previous  speakers  as  to  the  value  to  be 
placed  upon  the  so-called  extendi'd  suarch  in  .\iuerira  and  (ierraany, 
and  reminded  those  who  laviiuretl  a  change  from  the  prment  British 
system  that  an  extended  search  did  not  nsliue  the  niimlicr  of  poosiblr 
actions  for  infringement.  Hi'  did  not  agree  that  il  was  (lossiblo  to  (Mtent 
theon-tieal  matter  in  tliis  rnimtry.  \  man  might  |M>trnt  a  process  for 
making  a  certain  chemiial  which  would  give  a  vield  of  .5  to  10  per  c»>nt.. 
but  this  did  not  pn>vent  another  man  who  had  made  extensive  investi- 
gations from  getting  a  |>atenl  for  a  pnH'etM  which  would  give  ayield  of  {Ml 
per  lent.  He  fean'il  to  conlemplale  the  result.s  of  wiling  up  a  Govern- 
ment  laboratory  to  t<'»t  eheiuual  inventions,  and  it  was  n  sugni-slinn 
tluit  imiHl  go  to  the  wall.  Neither  did  he  favour  the  jury  systviu,  and 
was  ipiite  satisfiinl  with  the  present  sjmtem,  in  which,  on  the  wholt-. 
judges  deciileil  fairly. 

.Mr.  I'KAiLsiiN  siiygesteil  the  formation  of  coininitlrex  by  the  varioua 
indiistricH  iiiton-stisl  in  piitent  law  n-form,  whieh  shoiili)  di>-iilc  the 
extent  of  the  niiMlification  of  the  law  whieh  was  di'sin-d.  When  Iheor 
committees  had  eompleled  their  work  a  largi-r  ixmniilteo  nii|;ht  be 
formiil  of  n-presciitativi's  o(  the  varioua  indualnea  which  would  draw  up 
a  complete  si  heme  of  nmendment  to  Ix-  aiibniillol  to  I'arhaiiienl. 

I>r.  Dkmn  ngns'd  that  jmUes  as  a  general  rule  arri\r<l  at  *aliafa>  lory 
enneliiaions.  and  |><>inle<l  to  the  danger  of  tcrhncial  men.  nmatilutini:  i\ 
jury,  adopting  ii  luilf-wiiy  lounx'  niid  giving  a  derision  which  wa«  Mte- 
factory  to  neither  [uvrty. 

Dr.  Hav  said,  from  the  argument  a,  it  woa  clear  llwl  there  wa«  room  lor 
•  aiib.comniitt<-<<  to  examine  the  ailuation. 


Commercial  Electrolytic  Iron.  -Arn.rvlingtotho  "  tVirnii- 

tic  Aiiieiiiaii.     .1  Fiiiii  h  iron  coiiipanv  hiv.t  heen  siirrcwful  in 

prnilucilig  imn  eiecrniytji  alls    I'li    i  '  '             '            "     :■ 

iliegcruiiil  ViiilictXvorks  at  til.  Mol'  ^ 

appiieil  Nitrli  iron  to  llie  maknig  ot  'A 

S'.l  "Hill,   in   (Ijttiueter  and   ml  in.    mi   ■  'I'ca  »iv 

«iiit*l>l<' for  loinluila  for  wi'i-     '.-wi  .-■  i-r.     .Ka 
JM  well  kll'>^vn.  the  iron 


niMgiietir  propertien.  ii 
bysl.  .... 

p.'.it. 
Whi.  I 
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CORRESPONDENCE. 

WILLIAM  DUDDELL. 

TO  THE  EDITOR  OF  THE  ELECTRICIAN. 

Sir  :  To  the  notice  of  William  Du  Bois  Duddell  in  your  issue 
of  November  Sth,  may  I  be  allowed  to  add  a  few  words  to 
illustrate  his  inherent  mechanical  instinct,  from  facts  which  I 
learnt  from  his  family  when  attending  his  funeral  last  Thurs- 
day ? 

At  the  age  of  four  he  was  given  a  model  mouse  as  a  toy,  and 
not  satisfied  with  its  immobility,  he  took  the  works  from  a 
small  clock  .and  fitted  them  unaided  into  the  interior  of  the 
mouse,  turning  it  into  a  successful  automobile.  From  that 
time  forward  his  nursery  became  a  fairyland  of  automatic 
toys,  all  made  by  himself,  and  mostly  grouped  so  that  several 
separate  toys  went  through  their  movements  at  once,  all 
worked  from  a  central  source  of  power.  .This  inborn  instinct 
for  mechanical  movements  may  well  account  for,  though  it 
does  not  explain,  Duddell's  wonderful  aptitude  in  making 
simple  apparatus  to  indicate  or  measure  complex  physical 
effects. 

To  those  for  whom  the  man  and  his  spirit  is  of  greater 
moment  than  the  things  which  his  imagination  created  it  may 
be  of  interest  to  know  that  he  never  went  to  a  big  school.  That 
until  he  was  past  the  age  o'  20  his  people  never  knew  if  he  would 
live  beyond  the  current  year,  and  that  after  that  he  was  always 
struggling  against  asthma.  Had  Duddell's  body  been  gifted 
with  health  and  strength  at  all  comparable  to  his  gifts  of 
intellect  there  is  no  knowing  what  he  migho  not  have  accom- 
plished. He  never  had  the  chance  of  gaining  the  self-confi- 
dence which  success  in  field  sports  gives  oo  a  boy,  stimulating 
his  arnbii/ionto  succeed  in  the  more  serious  matters  of  li'e,  but 
no  :rained  mountaineer  was  ever  moredciermined  to  reach  the 
summit  he  .sei  ouc.  to  reach,  however  lon^  the  journey  or  how- 
ever stiff  the  climbing. 

The  .success  he  attained  in  .spite  of  his  handicaps  has  been, 
and  it  is  to  be  hoped  will  long  remain,  a  sfcimulus  to  many  of  his 
less  gifted  friends  ami  arlniiiers. — I  am.  &i'.. 

London,  Nov.  12.  Rohkk  T.  Smith. 
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At  a  nieetiiii;  liei'l  on  llie  2Cth  ult.,  at  tlie  Imperial  College  of 
Scienci-  .Mr.  \V.  Ji.  Cooi'EU,  M.A.,  Vice-President,  in  the  Chair  a 
PafKT    entitled 

'■  0 1  a  Cla.s  of  Multiple  Thin  Oi)jeclives," 
■wan  rend  by  .Mr.  T.  S.vixii,  H..\. 

The  objeetivfh  ilr-alt  with  are  cemented  ronihiiiations  of  .si-veral 
thin  h-n-uM.  Two  kiiulM  of  (iIuk.s  only  are  eniployeil,  the  odd  elements 
being  of  oni-  kind,  fay.  crown,  and  the  even  clciiients  of  the  other 
kind.  Hint.  Such  li'iiw><  may  he  ri'j^arded  oh  condiinalions  of  achro- 
mntif  cenirntcd  doiihletH,  and  forniuhr  are  founil  for  the  aherration 
coeiri"ient«  of  mnh  hnMe«  in  temm  of  thoHe  of  a  Htandard  douhlet 
when  Ihf  Kc<>iM"-lrii/d  eondilioim  for  the  nbm-nce  of  air-gapH  between 
Ihi-  comiKinentH  are  HatiHiied.  (lenerally  Hjiraking  the  renultH 
nuiehed  an;  that  th<-  outer  HUrfaeett  are  concerned  with  eoma.  and  the 
int<Tnal  nurfaecM  with  Kpherieal  aberration,  in  all  rawH  the  dctrr- 
niiiiiition  of  a  MyMtcm  l/>  Hatinfy  niven  eondilioriH  involve.s  only  the 
Holution  of  a  (|Uadrati>'  e<|uati(in,  and  an  al({el)iair  melh<id  thuH  eflect.s 
n  Holntioii  in  a  fra'tion  of  the  time  involvi-d  in  a  IriKonometrical 
invcKtiKation.  Chnjuiatie  dilTen-necH  of  first  or<l<T  aherralionH  arc 
eaMily  deti'rmined. 

The  applicntion  of  the  method  i8  illu«lnitcd  liy  a  wsrieM  of  c|UHd- 
ruplc  obJMlivcx  which  HatiHfy  the  ordinary  conilltions  for  t<-leBropci 
ohji-'livc'i.  J>ijii(ramM  mIiow  the  variation  of  the  (urvaturcn  with  the 
ddfercnt  formM.  the  ma|/nitildc  of  the  necond  order  Hpherical  aberra- 
tion, and  the  chromatii'  dilTcrr'nccH  of  lirMt  order  aherralionH. 

I'rof  .1.  W  Ne  Mill. "ON  (■iini;''a'''ilate(l  the  luil.hor  on  tho  incrnnitod 
ptitnplicily  which  \i>'  had  hniiiaht  lo  w.iiw  of  llenc  nii|iiirtniil  prohlnmit. 
II «  tlioiiKht  n  Kood  innc  h»d  IxM'n  ninde  <>ul  (<ii  the  further  niirnerioni 
invciinrulii.n  '>(  lhii<  typ'  »!  nlijcclivp.  and  lii>|»d  (he  nutlinr  would  lot 
lli.ii">i  II  ly  luivc  l.he  rei.ull'<o|Muchiin  niveHliKiiliuii  xonii. 

Trot,  a!  K.  (*oninriv(in  a  crmimunienlion  whi'li  wanri'nd  by  thnSocni- 
Inry)  luiid  Hint  tho  l'a|H-r  could  nut  Ik>  rcKardcil  ai  of   much  (iractienl 


value.  No  practical  optician  would  think  of  constructing  a  telescope 
objective  of  four  or  more  ceme.nted  components ;  even  a  triple  objec. 
tive  is  avoided  whenever  possible,  as  the  technical  difficulties  are  very 
serious  when  there  are  several  cemented  faces  in  a  lens  of  considerable 
size  ;  and  he  could  not  conceive  of  the  necessity  of  such  complication 
ever  arising  in  small  lenses  for  telescopes. 

Mr.  T.  Smtth  said  a  very  great  deal  of  work  would  be  involved  in  a 
systematic  exploration  of  the  properties  of  multiple  lenses  over  the  pos- 
sible range  of  optical  glasses,  and  the  publication  of  such  an  extension 
could  not  be  expected  in  a  short  time.  He  did  not  quite  understand 
Prof.  Conrady's  point  of  view,  which  would  be  most  deplorable  if  it  were 
generally  adopted  by  the  optical  industry  :  for  it  could  only  lead  to 
utter  stagnation.  Obviously  there  were  alwaj's  difficulties  in  making  a 
complex  rather  than  a  simple  instrument :  but  difficulties  must  not  be 
allowed  to  retard  progress,  and  no  investigation  should  be  starved  out 
because  of  them.  Unless  investigations  are  made  it  is  impossible  to  say 
whetlier  the  advantages  they  may  show  are  sufficient  to  compensate 
the  attendant  disadvantages.  As  a  matter  of  fact  the  question  of 
employing  quadruple  objectives  had  actually  arisen  as  a  practical  pro- 
position in  an  instrument  designed  by  a  practical  optician.  In  tlie  par- 
ticular case  the  optical  conditions  turned  out  to  be  unfavourable  to  the 
use  of  such  a  lens.  Had  it  been  otherwise  there  is  no  doubt  it  would  have 
been  employed,  and  any  technical  difficulties — which  were  not  regarded 
as  a  deciding  factor — would  without  doubt  have  been  overcoms.  Jn 
Germany  certainly,  and  in  this  country  also,  he  beUeved,  quadruple  and 
even  quintuple  cemented  objectives  had  been  made. 

A  Paper,  entitled 

"The  Ralius  of  the  Electron  and  the  Nuclear  Structure  of 
A'oms," 

was  read  by  Prof.  J.  W.  Nicholson,  M.A.  D.Sc,  F.R.S 

The  electron  is  usually  regarded  as  a  globiUe  of  electricity  with  a 
definite  radius.  This  conception  has  proved  valuable,  but  involves 
difficulties  in  connection  With  the  nuclear  structure  of  complex 
atoms.  On  the  view  that  the  electron  consists  of  a  region  of  strain 
in  the  rether  sucli  line  constants  should  have  some  significance 
throughout  the  whole  aether;  wliich  may,  in  fact,  be  in  some  maimer 
cellular  with  these  liitear  magnitudes  involved  in  the  specification  of 
the  cells,  and,  therefore,  in  any  strained  structure  composed  of  them. 

The  electron  would  be  regarded  as  a  state  of  strain  wliich  for  prac- 
tical piuposes  is  concentrated  at  its  centre,  rapidly  diminishing  out- 
wards according  to  some  very  convergent  law  involving  some  line 
constant  in  its  specification.  By  way  of  illustration  the  idea  is 
worked  out  mathematically  on  the  assumption  that  the  strain 
varies  as  e— *'",  on  which  hypothesis  X~'  is  the  "  radius."  It  can  be 
shown  that  the  Lorentz  formula  for  mass  as  a  function  of  velocity  can 
be  obtained  for  this  tyjje  of  electron.  The  charge  on  the  electron  is 
regarded  as  a  fundamental  property  of  the  :ether,  and  Ls  related  to 
Planck's  constant  h. 

Dr.  H.  S.  Ai.LEX  :  There  can  be  little  doubt  of  the  existence  of  a  rela- 
tion, referred  to  by  Prof.  Nicholson,  between  Planck's  constant  li  and  the 
charge  of  an  electron  i .  Tlie  relation  suggested  by  Lewis  and  Adams  may 
be  written 


ch  = 


\/    15 
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wlicrii  (•  is  the  velocity  of  light.  Taking  Millikans  laUsl  veiluc  for  e 
(4-774y  10;»"')andr=3x  IQW  wofind/i=t)ii.')8x  10-='.  l''rom  his  photo- 
electric experiments  MiUiUan  found  h—Ort'l  x  10--'  within  about  0-5  per 
cent.,  and  in  his  latest  table  of  fundamental  constants  ho  gives 
A  =(()-547±OOl;!)x  10-".  Thus  the  agreement  is  within  tho  limits  of 
experimc^ntal  error.  All  tho  principal  radiation  constants  can  be  ox- 
pressed  in  terms  of  c.  The  curious  numerical  relations  between  tho  pri- 
mary eonstants  of  physics,  to  which  attention  was  directed  in  my  Paper 
read  before  thi^  Society  in  1915,  depend  upon  the  above  formula  connect- 
ing //  and  <•.  On  the  lines  suggested  in  Prof.  Nicholson's  Paper  it  would 
"ceiu  a.4  if  nio.st,  if  not  all.  of  the  inipiirtant  constants  of  ualun-  may  be 
referred  to  some  fundamental  properly  of  the  a'ther. 

.Sir  Omveh  JiOniii?  (oommunii^iled) :  1  am  much  interested  in  Prof. 
Niiiholwm'H  ingenious  plan  for  doing  away  witli  tho  defiuiti'  boundary  of 
an  elentron,  and  devising  a  mathematical  scheme  which  .shall  enable  us 
to  i-egard  it  aK  a  point-centro  of  strain  diM-rnasing  expuneiitially  in  every 
direction  without  limit,  bo  that  tlu^  linear  dimension  associated  with  ili 
Hhall  be — like  many  time-constants  -thu  distanen  at  whioh  the  (U'usity 
Im  reduced  to  l/<tli  of  what  it  is  at  the  centre.  This  plnUj  if  it  can  ho 
develo|Mid  pr(i|Mrly.  seems  to  gel  over  many  of  tho  diHic'ullies  about  the 
ciiliei(>n™  of  parts  of  a  uharge,  and  about  the  oxtraonliuary  properties 
of  a  niieleuH,  which  though,  from  homu-  iniints  of  view,  an  (jxtremely 
small  and  higlilyeharged  unit,  yet  neoessarily  has  a  ciimploxily  whioh 
eiiiil.le»  it  t^)  be  diHint<igrat<)d  ami  lire<l  oil  in  fragments.  Tho  ready 
permiiftbility  nr  inter  ponotrability  without  dcHlruelion.  of  I'rof.  Nicliol. 
Non'n  eoneeption  of  an  eloetrio  unit,  seems  likely  to  diminish  tho  dith- 
oulty  of  eiinieiving  Biii^h  a  uuclous  ;  and  on  the  whole  his  suggestions 
BceMi  to  me  helpful  and  valuable.  I  do  not  feel  justified  in  saying  more  lit 
the  pn-i^l  time. 

I'rof.  NiiJioi.sos,  in  reply,  siiid  it  was  of  interest  to  s(>e  that  Millikan's 
linul  value  of  A  was  practically  equal  to  llie  first  value  llial  had  been 
idil allied  for  that  coiiHtanl. 


November  16,  1917. 
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The  presidential  address  to  the  Rontgen  Society  was  delivered 
on  November  6th  by  Capt.  G.  W.  ('.  Kaye,  D.Sc,  who  took  as  his 
subject  the  various  uses — chiefly,  but  not  exclusively,  medical — to 
to  which  X-rays  and  electricity  have  hten  put  during  the  war.  One 
of  the  non-medical  appUcations  whir  li  he  mentioned  was  the  use  of 
X-rays  for  the  detection  of  contraband  metals,  the  examination  of 
autogenous  welds,  and  the  scrutinising  of  steel  and  other  metal 
castings  and  plates  for  faults  and  blow-holes.  Such  work  demanded 
high  voltages  and  the  heaviest  outputs.  Already  steel  plates  ovei'an 
inch  in  thickness  had  been  successfully  examined.  At  the  ccnclu- 
.sion  of  the  address  Mons.  H.  Pilon  showed  some  lantern  views  illus- 
trating the  results  obtained  in  the  way  of  X-ray  penetration  through 
heavy  metals.  One  of  these  results  showed  tlie  fault}'  welding  of  a 
tank,  having  a  10  nun.  thickness  of  wall,  and  another  showed  a 
faulty  part  in  an  aluminium  gear  case  in  which  air-holes  had  been 
Idled  with  aluminium  alloy  of  a  higlrer  atomic  weight;  and  in  yet 
another  the  ditlerence  in  the  X-ray  shadow  made  it  possible  to  detect 
a  piece  of  nickel  in  the  middle  of  a  pitt  c  of  iron. 

Capt.  Kaye's  position  as  a  i)hysicist.  however,  lent  special  interest 
to  the  part  of  his  address  which  dealt  w  ith  the  physical  aspect  of 
radiology.  He  said  that  the  outbreak  of  war  found  the  X-ray  manu- 
facturers, like  overybodj-  else,  quite  luiprcpared.  The  X-ray  bulb- 
maker  was  at  once  confronted  with  tlir  al)sence  of  glass,  which  had 
previously  been  supplied  from  Ccrmany.  The  problem  of  producing 
a  uniformly  good  glass  wliich  would  stand  up,  without  puncturing, 
to  the  high  voltages  obtaining  in  praitk-e  was  very  difficult,  but  it 
«as  gradually  being  surmounted  by  .State  aid.  It  was  remarkable 
how  slight  had  been  the  changes  in  dc.-jgn  experienced  by  the  target 
tube,  introduced  in  I8il6  by  Sir  Herbert  .Jackson,  iuit  he  would  be  a 
bold  man  who  woidd  a.s.sert  that  the  iirc.-^ont  design  had  approached 
tiTiality  or  anything  like  it.  .Vll  X-ray  tubes  were,  in  fact,  cxtra- 
Drdinarily  inefficient  things.  The  heat  t  hey  generated  was  proof  of 
that.  Under  favourable  conditions  use  was  made  of  rather  less  than 
I  part  in  l.iMMi  of  the  encrgv  impartcil  to  the  cathode  rays  in  the 
Xray  hull,. 

.Ah  to  the  future  of  the  X-ray  tube,  ('apt.  Kaye  thought  it  possible 
that  the  radiologi-st  would  provide  himself  with  a  battery  of  tubes 
i-ach  with  a  ditTerent  metal  for  the  antiiathode,  and  each  labelled 
with  (I)  the  ai)propriate  voltage  for  exriling  the  useful  character- 
istic radiation  of  the  anti-cathode  in  cjiicstion,  so  as  to  get  the  homo- 
geneous rays  whidi  the  medical  man  wanted  ;  and  (2)  the  appro- 
priate absorbing  .Hcrcen.  with  its  nntiire  and  thii-knes.s.  In  radio- 
grapliy,  for  example,  the  radiation  of  the  heaviest  metals,  such  as 
tungsten,  platinum  and  uranium  were  sulliciently  hard  for  the  pur- 
pose, and  the  voltages  re<|uired  ranged  fmiu  about  80,(XK)  to  UMI.IMHI 
volts,  lu-eording  to  the  metal  chosen.  If  softer  rays  were  ^^^^uired 
for  fhera]M'utic  or  other  i>ui-|)«.ses,  an  anlicathode  of  lower  atomic 
wi'ight  WDuld  be  used,  earc  being  taken  to  see  that  its  physical  pro- 
p<Tties  miule  it  suitable  for  the  purpuse,  and  the  right  voltages 
would  be  applied  to  generate  the  chararl.ristic  radiation  and  remove 
the  softer  rays  by  absorption.  If  lianirr  rays  wore  wanteil  the  pro- 
cedure would  Im',  not  to  inerea.se  the  Millage.  lui  that  would  i-liielly 
ir.-ngthen  t  he  general  Hpe<trum  of  ray-.  I'lit  simply  to  choose  anot  her 
ulie  of  greater  atomic  weight.  He  lliuiight  the  pinn  was  worth 
living.  He  ha<l  not  yet  ha<l  an  opiK)riunily  of  doing  .so.  but  he  knew 
that  it  was  verj'  successful  with  melaU  of  medium  atomic  «eiglit 
excited  by  appropriate  voltages.  In  -nrli  rasea  he  had  managed  to 
obtain  till  per  cent,  homogeneity,  thou;.' 1 1  licilid  not  think  this  degree 
of  »ucc<i<s  would  be  met  with  in  the  cii-  "f  the  heavier  atoms. 
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m  the  case  of  a  good  number  of  these  there  is  no  choice  as 
to  the  method  of  driving.  On  account  of  position  and  size 
of  many  of  them,  the  only  .sensible  arrangement  is  to  drive  them 
electrically. 

A  special  case,  however,  is  presented  in  the  condenser  auxiliaries, 
and  in  a  lesser  degree  the  feed  pumps.  As  far  as  possible  this  auxiliary 
plant  should  oi>erate  independently  so  as  not  to  be  affected  bv  large 
or  small  incidental  troubles  which  crop  up  in  the  running  of  a  station 
or  distribution  system.  It  is  disastrous  if  on  ever%-  fault  of  the 
system  these  auxiliaries  are  affected,  or  fail  altogether  on  larger 
troubles,  causmg  delay  in  resumption  of  supply.  If  no  objections 
existed  these  considerations  would  at  once  lead  to  the  adoption 
of  separately  driven  auxihary  plant,  but.  as  is  usuaUv  the  case, 
certain  drawbacks  may  exist  and  the  two  systems  still"  have  their 
advocates. 

First,  condenser  auxiUaries.  These  auxiliaries  comprise  the 
cu-culating  water  and  air  pumps,  both  of  which  are  adapted  to 
electnc  driving.  In  modem  plants  of  any  size  both  are  usually 
centrifugal  pumps.  In  a  well  desigiied  electrically-driven 
plant,  maintenance  costs  are  light  luul  the  running  coste 
according  to  partis.Hns  of  the  system  are  lighter  than  U  the  case 
with  steam-driven  pumps;  this  statement,  however,  remains  to  be 
proved. 

Taking,  first  the  cost  of  electrically-driven  jiumps.  Supixise 
the  power  required  to  be  2tK1  H.p.  or  K5<)  kw..  the  motor  efficiency 
will  be  about  85  per  cent.,  and  hence  the  demand  at  the  tnins- 
formerwill  be  about  177  kw.  As.suming  the  transformer  efficiency 
to  be  'Jl  percent.,  the  demand  at  the  sUtion  bus  bars  will  be  183  kw. 
approximately. 

Xext  take  the  case  of  steam-driven  pumps.  The  usual  practice 
in  this  case  is  to  put  a  small  turbine  in  a  sort  of  shunt  circuit,  ex- 
hausting to  some  convenient  jKiint  in  the  main  turbine  where  the 
pres.sure  is  sufficiently  reduced.  We  will  suppose  the  steam  con- 
sumption of  the  main  set  to  be  l.j  lb.  jier  k.w.hr.  It  may  be  assumed 
that  the  auxiliary  turbine  is  not  more  than  20  per  cent,'  less  efficient 
than  the  part  of  the  main  turbine  which  is  short -circuited  by  the 
auxiliary  steam,  and  hence  the  steam  iuH-e.s.sary  to  give  loitkw. 
at  the  auxiliary  turbine  would,  if  pa.s,sed  through"  the  main  turbine, 
have  produced  at  the  generator  ISd  kw..  and  hence  by  comparison 
the  steam-driven  set  is  ipiite  as  efficient  as  the  electrically-driven 
one.  If  the  a.ssumption  made  regar<ling  efficiency  Ls  corn-ct.  there 
is  no  advantage  on  the  score  of  running  costs  in  eloclrically-driven 
sets.  We  might  therefore  compare  the  two  .systems  as  "follows. 
In  reliabihty.  the  steam-driven  .set  has  the  advantage.  In  running 
costs,  there  is  not  sufficient  difference  to  lend  weight  t<i  <-hoi(X'. 
-Maintenance  costs  are  probably  higher  in  steam-driven  than  in 
electrically-driven  auxiliaries.  'Phis  latter  |>«int.  however,  is  largely 
a  (jucstion  of  design,  and  there  is  little  doubt  that  the  near  future 
will  produce  a  plant  which  will  be  quite  comparable  in  this 
respect. 

.\ow  let  us  consider  feed  pumps.  The  difference  in  opinion  lUi 
to  the  method  of  drivinu'  thi.s  part  of  the  plant  is  not  mi  marked. 
Electrically-driven  feed  pumps  an-  not  very  often  setMi  in  a  niodeni 
power  station.  There  is,  however,  a  tendency  to  a.-i-sume  that  a 
steam-driven  |)iimp  is  a  wasteful  inachiiie.  This.  howe\er.  should 
not  be  the  ras«'.  even  when  the  motor  is  a  turbine  exhausting  agnm.si 
atmospheric  pii'.-sure.  Such  steam  sliimhl  be  oxhuu.-te<l  and  ixin- 
den.Heil  com|iletely  in  the  hotwellm  nnd  the  heat  euiitnuied  in  the 
steam  is  then-fore  not  lost  The  efficiency  of  them-  aiixilinriiw  in 
wrapped  up  in  the  station  divtiun.  that  is.  the  hotwells  !>hould  Ive 
placed  hiifficicntly  high  that  the  head  on  the  ])uiii|w  diM>  not  liiiiil 
the  water  tempenkturc.  If  this  |iremise  ia  made,  thcro  ia  little 
question  that  the  over  all  elliciriuy  of  the  small  turbine  exhiiiiKling 
to  the  hntwell  svoiild  rompan-  with  the  over  all  clliiiciuy  of  nil 
electric  motor  and  the  necessar}  transformer,  llii  the  netire  of 
reliability  the  advaiitngeN  are  almost  o\r|whelniing,  iiml  Ihii  ajime 
is  Kiinicient  to  dietnle  the  choice  of  nyslt-m*. 

Then-  an-,  of  course,  many  othei  .lion. 

In  a  larye  .itatioii.  forevamp'e.  the  ili  •  ~  is 

piiuliiied  by  ii  niimbci  o(  fnii«,  iiml    '  iw<i>< 

muy,  nnd  oflaii  do  arise,  thniugh  the  tiippiii)^  >>!  tli>'  ii.iui.|oiiiien> 
or  (ee«ler»  supplying  the  iimton>.  there  ii<  to  day  no  doubt  that  ele»-lne 

dri\e^for  this  auxiliary  pinnt  i»  the  only  one  •i..i  .  ...  i i.-?T>d. 

If    slenm  driMlig  were  atliiiiptcd  it  WoiiM   '  ii»l 

to  HlmoKphere,  partly  bitnu-.-  (I ii(l»  »■■  .i«l 

Willie   di^lalire   ftiim   tli'     '  I"' 

nearly  im|»i»sible  diirn  '  •  «• 

of  the  e\lrii  cxlmii«t  ^^  >  int 

Wiillhl  lie  \ei>    ineiricieiil,  (.III  Ml.  Ii  .»  ^>j•t>IU  w.iiiM  Ik   iiiu>  Ii  appre 
ciated  by  the  ii|HTiitiii)i  eni;inr<-t«. 

(Ill  the  whole,  ihrrelore.  nn  in<lr|M-ndrnl  MrAiti  drive  ia  generally 
belter  than  an  ejeelrie  ilhxe  fi>r  k-enrmtinil  (taUiin  •HSiUnho*. 
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LEGAL  INTELLIGENCE. 


Postmaster-General  v.  Blackpool  &  Fleetwood  Tramroad  Co. 

At  Blackpool  Count.v  Court  last  week  the  Postmaster-General  claimed 
£16.  Is.  8d.  from  the  Blackpool  &•  Fleetwood  Tramroad  Go. 

Jlr.  Ross  Brows  said  though  the  action  was  brought  for  the  recovery 
of  a  small  sum  the  importance  arose  from  the  question  of  Uability  which 
both  parties  desired  to  be  settled.  The  amount  of  the  claim  was  for  the 
cost  of  making  good  damage  to  the  telegraph  and  telephone  cables 
alleged  to  have  been  caused  by  leakage  from  the  tramroad.  The  claim 
was  brought  imder  a  section  of  the  Act  obtained  by  defendants,  and 
alternately  under  the  Telegraph  Act  of  1878.  The  current  was  generated 
at  Bispham,  and  the  Post  Office  cable  ran  almost  parallel  to  the  tram- 
road,  but  owing  to  imperfect  bonding  of  the  tramroad  there  was  a  leakage 
of  current  which  pitted  the  lead  sheath,  and  in  the  course  of  time  the 
cable  was  destroyed  by  electrolysis,  and  had  to  be  replaced  at  the  cost 
of  the  claimant.  Counsel  said  he  understood  that  the  case  for  defendants 
was  that  as  the  tramroad  jras  there  before  the  Post  Office  cable  was  laid 
they  were  not  Uable. 

After  evidence  had  been  given  as  to  the  escape  of  electricity  and  the 
damage  done,  Mr.  Wingate  Saul  (for  defendants)  said  that  the  tramroad 
company  was  constituted  as  a  railway  company,  and  unless  they  were 
guilty  of  neghgence  they  were  not  hable.  If  they  were  carrying  on  the 
tramway  in  a  proper  manner,  and  in  accordance  with  the  Board  of  Trade 
regulations,  they  were  not  liable  for  any  damage  which  might  happen 
from  an  escape  of  electricity.  The  section  in  the  company's  Act  regard- 
ing telegraph  and  telephone  lines  referred  to  the  lines  in  existence  when 
the  tramroad  was  made,  and  not  to  any  hnes  which  might  ultimately  be 
put  do«Ti.  He  urged  that  the  company  had  not  done  anything  to  damage 
the  cable,  because  it  was  laid  after  the  tramroad  was  constructed. 
His  Honour  reserved  judgment. 


PATENT   RECORD. 


SPECIFICATIONS  PUBUSHED. 

Tht  /oUomfii  abstrad  from  some  0/  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburk,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  was  lodged 
tt  the  Patent  Office  the  former  is  given  in  brackets  alter  the  title. 

1916  Specifications. 
5  237  Forbes.       Automatically    controlled     electric    water     and     other     heaters. 

(19/10/16.1     109.979. 
10  855  ViDAL.     Electric  lighting  and  heating  of  railway  or  other  vehicles.    (l/8/!6.) 

(Addition  to  19.977/14.1     109.985. 
2.986  PupiM  &  A"iMSTRONC.     Electrical  wave  transmission.     (17/9/15.)     101,541. 

A  receiving  conducto."  for  electromagnetic  waves,  in  whic.*!  the  resistance  intro- 
duced therein  to  screen  the  system  against  disturbing  electromagnetic  waves  is 
adapted  to  be  neutralised  in  a  sslective  manner  by  an  electrical  valve  worked  at  full 
capacity  and  serving  to  transfer  power  sjlectively  to  the  conductor  to  produce  a 
resistance  neutralising  reaction  therein  and  compensate  to  any  desirable  limit  the 
losses  due  to  the  dissipative  resistance  introduced  into  the  receiving  conductor. 
12  987  Pu?i»  &  Armstroms.    Wireless  sy.'tems  and  the  like.     (1/10/15.)     101,702. 

Relates  to  a  recriving  conductor  for  wireless  wave  transmis.sion.  having  a  high 

resistance  load  uniformly  distributed  along  the  same  so  as  to  diminish  the  effect  of 

waves  of  all  kngtris  anJ  frequencies  met  with  in  wave  transmission. 

12  988  Pupi"*  Armstrong     Transmission  of  electrical  sii;nals.     (10/2/16.)    104.158. 

Relates  to  a  receiving  conductor  in  energy-transferring  relation  to  th;  energising 

circuit  '-'■  ■•  '  ',^^'"-'!  -cm";ns.itor,  and  a  wave  conductor  system  connecting  the 

recei,  ■  '     "  " •:'ii:  circuit  of  the  resistance  compensator  and  having 

ft  p'rr-  .  ,:  acity  and  resistance  affording  a  substantial  time 

inter.  vier  the  wave  conjuctor.  whereby  the  positive 

rtjur..-  j'.tor  is  opposed  to  received  electrical  disturbances 

of  shorT  iiLjr;.:.rjr'.  :.iii  i,  ■.■jfii;irn8ated  for  received  harmonic  imp^jlses  of  longer 
duration. 
13.707  Crawrord  «t  Pkestok.     Electric  twitches.    (27/9/16.)     109,992 
14  031   liif.ji'      W;--:'"'l'clric  circuit  controlling  apparatus.     (11/5/16.)     106,266. 

R.; .  '  circuit  controlling  apparatus  In  which  any  desired 

_,r. ,  .  ilaiing  the  b»s  generation  by  electrolysis  In  a  cell 

r  J,,;.  .ntrolled  by  a  cohe:;r.  the  gas  generation  being 

r-,.  ,(  .■  -  'ransmilted  electric  waves. 

14.100  pRi:     /.  -i  nr.iv.    i-.H       nath  lamps.     (4/10/16.)      110.014. 
14  113  Shaw      Swivelimi!  electric  couplini!!.     (4/10/16.)     110.018. 
14.690  M.RLiRi-  it  Ukiverjal  Oxygbh  Co.      Eectrolysing  apparatus.      (16/10/16.) 
no-:!'. 

14  927  Br         '  '  rjijtrlbui'on  board.    (20/10/16.)     110.038. 

|j'.lS.1  E  r.idlant  fire.     (2S/I0/16)     110,039. 

ia'oos  G  -  ~  Co.)     Means  for  relay   trwismluion  ofdirectlvr 

;1M     110,04'-, 
17.060  A'  '-  ' '"      '    ■  ' '"      ""  'n  connection  with  allcr- 


October  13.  1917. 

14.838  Kynochs  &  KlEviTS.     Electric  furnaces  of  the  hested  coil  type. 

14.839  DuNLOP.     Portable  battery  lamps. 

14.865  Head.     Production  of  metallic  tungsten  powder  direct  from  sodium,  potassium 

ammonium,  calcium  and  magnesium  tungstates. 
October  15.  1917. 
14.884  Chapman.     Magnetophone?  and  a.c.  electric  generators  with  oscillating  fields. 
14.893  Steel  &  Watson.     Portable  electric  grinder. 
14.899  Lamkin.     Sparking  plugs. 
14,908  Menco-Eli.ia  Svnd.  &  Pollard.     Electromagnetic  friction  clutches  for  motor 

vehicles. 
14.915  Bertoya.     Manufacture  of  tungsten  metal  power. 
14.918  Bonnella.     Electric  lamp  fittings 

14.932  &  14.933  DixcN.     Electrically-heated  steel  furnaces.    (14'!0,'16.  U.S  ■ 
14,936  Teed.     Electric  switches,  &c. 

October  16,  1917. 
14.969  Paul.     Magnetically-operated  contact  makers.  &c. 
14.976  Owen-King  &PEARCE.    Controlling  X-ray  tubes. 
14.979  Morrison.     Wood  separator  for  battery  plates. 
14.981  Kesselring.    Continuous-current  dynamos. 

14.991  Joel.     Electric  accumulators. 

14.992  Callender's  Cable  &Construct!ON  Co.  &  Worsdell.    Troughs  for  cables.  &c. 
14.999  Merz  &  McLellan  &  Bisacre.     Protective  devices  for  electric  cables. 

October  17,  1917. 
15.010  Barrows.     Sparking  plugs. 
15.040  McLean.     Electric  adapters,  &c. 
15,069  Clarke.     Sparking  plugs. 
15,076  Adams,  Ablitt  &  Quincey.     Grids  for  storage  batteries. 

October  18.  1917. 
)5,097  Romanes.     Electric  furnaces  for  smelting  and  refining  steel. 
15,111  Donovan.     Fuseboxes  and  switches. 
15.127  Stevenson.     Armour  cable-bonding  gland. 

October  19,  1917. 
15.172  Clifford.     Electric  lamp. 
15.176  Sarkar.     Insulations  for  h.t.  elec.  instrument  transformers,  &c. 

15.204  Western  Electric  Co.  Polenkcwsky  &  McBerty.     Machine  switching  tele- 

phone system. 

15.205  Edwards  &  Lucas.     Electric  connections. 
15,210  Caretta.     Electrically-heated  soldering  iron. 

15.213  Varty.     Sparking  plugs. 

15.214  Hellyar      Electric  lamps. 
15,219  Milne      Electrical  fittings. 

15,228  Soc.  Autcmateime  et  Apparbillage  &  Engelhard.     Electric  time  relays. 

October  20,  1917. 
15,264  DoBELL.    Subaqueous  searchlights. 
15,272  Holophane(Ltd.).     Glassware  for  illuminating  purposes. 

October  22,  1917. 
15.302  Brothers.     Electric  switches  for  lighting  and  ignition  for  aeroplanes.  &c. 
15,304  Hills.     Electric  fiash-lamp  walking-stick,  &c. 
15,314  BuLEY  &  Treherns.     Electric  hand  lamps. 
15.316  B.  T.-H.  Co.     (G.  E.  Co.)     Induction  motors. 
15,330  Clark  &  May.     Galvanometers. 
15.348  Atkinson.     Insulation  of  electric  conductors. 
October  23.  1917. 
15.369  Bailey.     Electric  trams.  &c.,  propelled  by  overhead  wire. 
15.383  CkspLAN.     Adjustable  electric  fittings  of  pendant  type. 
15,393  Fletcher.    Ovens,  &c,  heated  by  electricity.  &c. 
la.394  B.  T.-H.  Co.     (G.E.  Co.)     Electrical  transmision. 
15,404  Kent  &  Pullman.     Electric  clocks. 
15,415  Geary.     Electric  controllers  for  direct-current  motors. 

15,419  Kartret  Engineering  Ck)..MiDDLEToN&  Baker.     Electrical  switches,  links,  &c 
15.425  Casella.     Machines  for  making  electrodes.     (7/12/16.  U.S.) 
15.402  &  15,403  Newman.     Removing  tubes  deposited  by  electrolysis  upon  mandrels. 

October  24.  1917. 
15.431   Harris.     Means  for  cooling  electric  motors. 
15.445  Walster.     Generating  coal  gas  in  electrically  heated  retorts. 
15.451  Nalder  Bros.  &  Thompson.    Spee.i  indicators. 

15.464  Watt.    Aerial  circuits  for  wireless  telegraphy.  ,.,„,,,,, 

15,438  Soc  pRANiAis  Radio-Electrique.     Radio  telegraphy  or  telephony.     (24/10/16, 
France.) 

October  25,  1917. 
15,505  Jones.     Electric  mu(fles. 
15.514  Potts.     Electrical  make  and  break  contact. 
15.541  Cc-tte.     Klectrical  accumulators.     125/10/16,  France.) 

15.543  Latour.    Audion  or  lamp  relays  or  amplifiers  for  wireless  telegr.iphy  and  te.e- 
phonv.    (23/10/16.  France.) 

October  26,  1917. 

15,583  Enoblkb.    Automatic  arc  lamps.  

15,610  &  15,611  Lyon  Si  Rogers.    Wireless  signaUing.    (10/11/16.  U.S.) 

15,612  Enclosed  Motor  Co..  Jacoby  &  Mossav.     Dynamo-electric  machines. 

15,629  Soc.  DE  Metallurgie  Elrctrolytiqub.     Electrolytic  production  of  zinc,  copper, 

«tc.     (28/10/16,  France.) 
15,635  Papa.     Electric  light  apparatus. 


17,588  B 


17/12/16.)     110.057. 
r  other  suitable  rear  t:a». 
,-.ii,  v/i.i  r;  ,r,  •■  .<  ,<,/  made  conductlnv  by  tlic 
I  Hint  piuvidvd  lui  purllylnij  and  maintalninK 


1         .  Electrical  tranilornwrt.     I27.'12/I6.)     110.070. 

1917   SPBCiriCATlOHt. 

691  Dovi*.    CailnKi  for  Ulephore  rec-lveri.     (13/1/17)     110,076. 
802  BBMxrrr.    Cord  rrlpa  lor  electric  lamp  holden.     (16/1/17.)     110.078 
8.908  HouoM.     Meanifor  »arylni;ek;lrlcre«lit«nceii.     121/1/17)     110.128. 


'  not  open  to 


APPLICATIONS  FOR  PATKNT8. 

Hcnt.  —  The  undttmentlontd  AppUralmnt  [turpi  lha:r  mark/d  t)  or 
pyNlc  Inifxlion  until  iiltrr  acctilmu  r  .,/  Compute  iinith  ,ilwr:.   Thoir  marKtil  •  art 
openloln-.picllon  \2  mnnlh:  alter  Ihr  l,iU  Jlli.htd to Ihim.  ,;  Ihiv  hai't  notblin  publrhl.l 
ptivioutly  inthi oidinary  couru.     l/jme-wiihin  iia'tnlhe^r.u'tlhostol communicators 
ol Inventions.  Whtn  eompleti  SpeclHcalior  accompanies  applic allon  an  asterisk  li  affixed. 
Ocl'.t^r  12.  1917 
14.7S9  CAi,i.iiHt>Rp'-;CA»;  r  iVO  ii-.TPr.  ii  ■.  c     UtA")f      Electric  lunctlon  boau. 
h'T(»j  f.i  ».".'r. 

n  i',ii  :,,./■• 


VOLUNTEER   NOTICES. 

COUNTY  OF  LONDON  VOLDNTBBE  ENOINEERB. 
Il.-iuhiuarters:    Haldertoii-street,  Oxford-street,  W.  1. 
OnhTsfor  (lie  Week. 
Officer  Commanding,  LuMit.-Colonel  C.  B.  C'L.VY,  V.l).  , 

Officer  for  the  Week.      Lieut.  C.  K.  Campbell. 
Next  for  Duty.— Lieut.  W.  J.  A.  Watkiiis.  • 

Drillii  :    Week  ••nding  Stimlny.  Nov.  2.->,  Iftl". 
Mondiiy.-    No.  :!  ( 'oiiipaiiy,  l/-ft  Ibiif.  Keeruits,  Sigualling,  »>.30. 
Tuewliiy.-    I'hyHieiil  DriHaiid  Bnyiwiet  Kxereise,  7.:tO. 
WedncHdiiy. — No.  I  Coiuiiany,  tl.lDl. 

Tlmrmlivy.^-No.  2  ((mijmnv.  <l.<>.     Signalling,  Ambulance,  (i.ilO. 
I'Viilav.--  No.  3  Company,  i<ighl    llivlf,  KerniitB,  (1.3(1. 
.Suiiilav.    ■Coinmaiidant'H    Parade    fur    heavy    bridging    instruction    at 
I'iher.     I'lmule  Waterloo  Slat  ion,  oppiwite  No.    ID  platform,  8.36 
II. III.      Uniform.      Ilavornaek  anil   waterbottle.     Midilay   rations  to 
111-  rarrivd.     ( liimpnlsory  for  men  in  seetiimH  A,  H  and  t'. 
MiiKk.lry.— Helvedorrroad,  TucHilay,    Wednesday   and  Thurwlay,   5.30 


i.O. 


NiiTBi— The  Medical  Offloor  will  alloml  for  examination  of  r<>eriiil8, 
*e.,  on  TliurKiliiy  at  (1.0. 

All  eiiainelli'ir  cap  badxeH  mUHt  1«'  returned  to  the  yuartermnstor- 
SiTKeaiil  without  di'liiy. 

I'nleai.  cillierwim.  iniliealed,  all  ilnll.s  will  lake  place  at  lieii.liiuarlei'S. 


November  16,  TJl?. 


THE  ELECTRICIAN. 


243 


\ 


The  reputation  of  "  VVittoti  "  turbo-alternators  for 
rc-liability  of  service  is  unequalled.  The  ventilating 
arrangements  with  sejiarate  coolinp  systems  for 
-tat(»r  and  rotor  are  perfect.  The  enormous 
strength  of  the  bracings  of  the  windings  whicli  arc 
weilgcd  and  stayed  by  a  bron/.e  construction 
a:.^ainst  movement  in  any  direction  gives  them 
iinniunity  against  damage  on  severe  short  circuits. 

'I j^o-K.V.A.  "  Witton  "  turbo-alternator  installed  at 
Kcighlcy  Corporation  I'owcr  House.  Constructed 
at  the  Company's  Works,  Witton,  near  iiirinimhani 


The  General  Electric  Company,  Ltd., 

G.E.C. 
:„r"r:„:n'r;    Queen    Victoria    Street,    London,  L:.C.4. 

I  ondon  W.ll  No.    1600  (  )(l  l.nf.)  U..t'.:  ■  I   I.  .iiuil..  r.».      I  .~d.«  " 

'  Curdld      ''  Ab«rdf«n 

Brialol      '  BlrmlniK*" 

Saanaf*  N..ii,:.ah>  .. 

'•  •.••■-•.•  ■'•''  N<»c««lU  .■■  I  . 

.shf'tilolfl-AnnisirM'i  HuM     '^'^ 

(.laifoa  -7l,W*tWl»v£ttMt.      I     Soulh«mt>)" 

Brniuhos  nnd  Aftcnclca  in  nil  Important  Citict  of  llu-  World. 


H-- 
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Mxandab  (Bxibz" 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 


Will  stand  heavy  boosting  charges.  Its  life  is  between  two  and  three  times 
that  of  an  ordinary  flat  plate.  The  rate  at  which  it  can  be  re-charged 
depends   only   on    what   has   been    taken   out   and   is   irrespective  of   its  size. 

■    Circular  40   describing  the  cell  tiiill  be  seal  post  free  on  aoplication 


#QIIttottft^ 


ELECTRICAL  STORAGE 
COMPANY  LIMITED 


Head  Office  and  Works: 

CLIFTON    JUNCTION.   MANCHESTKR. 


London  Office : 

3%   VICTORIA    STKEET.   S.W.  t. 


l.ayiriB    Menlcy's    Cables   for  the    Buenos   Aires  Western    Rnilwny. 


Specify    Menlcy's    Cables    for  use  under  any  working 
conditions,  indoor  or  outdoor;  in  soil,  water  or  air. 

\V.     r.    HI'MJ.Y'S    n.LI'XiRAPH    works    CO.,    Etd., 
Hlomficld    Street,    LONDON,    E.C  2. 
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I  COMMERCIAL^INDUSTEIAL  SECTION. 


Reconstruction  After  the  War. 

Jn  the  course  of  his  jjresidential  uliiress  l>cfoie  tlie  Iiis-titule  of 
Bankers  last  week.  Sir  Richard  V.  \'as.-iar-Smith  referred  to  recent 
banking  developments  and  to  the  ijnjhlems  of  reconstruction  after 
the  V  ar. 

Sir  Richard  said  that  we  should  have  to  shoulder  a  heavy  financial 
burden,  but  it  would  depend  entirely  on  the  way  we  set  about  our  task 
if  this  burden  was  to  cripple  our  efforts.  The  work  of  reconatruction 
would  be  long  and  arduous.  One  thint;  was  certain  :  we  should  not  go 
back  to  the  conditions  which  existed  b<f'  in-  the  war.  He  hoped  we  would 
tace  the  work  of  rebuilding  not  in  the  s|>irit  of  mutual  host ihty,  suspicion 
md  distrust,  which  was  bcfmc  the  war  >m  lamentably  evident.  AVe  mu.st 
remove  as  far  as  possible  all  friction  fmm  the  machinery  of  progress,  and 
it  was  one  of  the  first  requisites  of  sm  ..ss  that  we  all  approached  the 
problem  in  a  spirit  of  goodwill.  In  ad.litic.n  to  a  huge  debt  there  would 
be  the  cost  of  repairin;^  the  wastage  caiisid  by  the  war.  and  money  must 
lie  found  for  enlarged  works  and  marliin.ry  to  provide  the  means  for 
increased  industrial  production.  Only  by  greater  industrj'  and  pro- 
iluction  could  we  meet  our  difficult :■■>,  The  first  and  most  serious 
i|uestion  was  the  relation  of  capital  ami  labour.  British  trade  was 
rapable  of  vast  expan.sion,  and  he  beUcv.-d  that  by  that  expansion  means 
n)ight  be  foimd  for  a  better  renumcratiiui  of  labour — sufficient  to  provide 
a  higher  standard  of  living,  with  shorter  Imursof  work  and  better  housinL;, 
mid.  in  attdition.  a  share  of  the  profit,  after  providing  a  proper  return 
upfm  the  capital  employcil.  with  reserves  fur  depreciation  an  1  betterment. 
We  must  disabuse  our  minds  of  the  <pM  fallacy  that  low-paid  labour  is 
necessarily  economical,  and  that  a  higli  tale  of  wages  is  a  handicap  to  a 
nation  in  competition  for  the  markets  i,f  the  world.  More  than  one 
1  'luntry — the  United  .States  of  .\merie  i  in  particular — has  had  to  face 
this  question  of  high-paid  labour  and  h.i^  faced  it  sucM-essfuIly.  But  to 
ilo  this  it  will  be  necessary  to  cionomisi-  laln.ur,  and  in  this  task  we  should 
have  the  loyal  cooperation  of  the  woikin-.'  man.  Heasonable  hohdays 
should  also  b<-  alhiwed,  with  pay.  Why  ^ll■lulcl  the  conditions  of  manual 
service  be  difft'rent  from  clerii:al  servic  e  ■  Why,  when  works  must  be 
iloseil  for  a  fHTiodical  overliaulagc  of  iiiieliinery,  should  the  men  bo 
■  ompellcd  to  give  up  their  occupation  witliirut  recompense  ?  .\»  for  the 
serious  question  of  demobilisution,  there  ought  to  be  no  fear  of  un- 
i-inpl<iymcnt  if  we  were  all  of  one  miml  with  regard  to  the  increased 
"lit put.  I'roiluction,  however,  without  markets  would  not  be  sufficient  : 
and,  while  it  was  to  be  hoped  that  wc  miu'lit  Iw  in  a  lietter  position  to 
supply  our  hr)nie  demands,  we  should  have  to  seek  wider  fields  in  the 
lOnipire  and  in  foreign  countries.  .Men  wmild  Ihj  required  to  go  abroa<l, 
and  a  knowledge  of  foreign  languages  .mil  customs  must  bo  a  necessary 
qualilication.  (Jnc  of  the  outstanding'  features  of  our  pnxluctivu  in- 
dustries during  the  war  hail  Ix-en  llicir  erganisation  on  a  large  scale  and 
their  control  by  the  State.  Both  oriauisation  aiul  control  had  l>een 
unuvolilabli'  nece.ssiiii.s  foncd  up<jn  ii--  liy  the  war.  As  rcgartis  .State 
•  onlrol.  he-  believed  that  the  necessity  w.i-  cmly  temfMjrary,  but  he  firmly 
believwl  that  the  neccMsily  fur  organisitiiiii  would  remain  with  us  after 
.the  wiir.  The  day  of  Hiunll  industries  ,,n  individual  lines  was  gone, 
tlur  nianudieliirent  imil  traders  must  iirtMnise  for  united  eflforl,  ami  the 
question  of  lliiamirie  mir  imliislries  w..'il'l  be  immensely  facilitatctl  by 
orgRniMilion. 


Ex  ess  Pront£  and  Altcr-War  Trade. 

In  an  inlcrcsliiig  i-oniiiiiitiieation 
irist..  .Sir  Algernon  Kirlh  iliscimsen  tin- 

.Sir   Algcriioii,   who  is    President  ol 
•  ominnn'e,  slati's  that  tin-  whole  of  i 
alwAVK  lH«-n  in  favour  of  the  tnxa'i 
qiiiiilion  is  how  far  this  tasalHiii  nle< 
He  (Kiinls  nut  that  "  the  diftieulty  x< 
the  gr(*ateHt  anxiety  in  the  luiiiils  nl  < 
111  flnil  the  working  enpital  that  will  i 
I  lie  war  l<i  ri'^iime  their  pre  »nr  splier. 
ile-ie  fur  thi'  ndvaiilagi-  •■(  (lie  iiianv  » 
I  I'     "Tking  enpilal.  i.r..  tin-  sums  n 
I    I     "hU,  nnd  also  for  en-lilt  t«i  en 
*■  '■    ■     the  war  will,  "n  long  an  pri^i-o' 
-ill  for  II  eonmdrrnble  lime     1. 
Ill  in  wlien>  lhi»  wiirking  ra| 
'  '       u'.it.  iJ<.miiniN  u|Kiii  lli>-  bniik 
luinl-i  milb.'ienl  for  the  piirtMiwi.      I 


will     I..      1. 

Ililr   I,..iiI.i 


but    |iiaii>   priiliii 
Ml  .1 1..I   leml 

net.    in    the    I'll 

n  jv  mim^  lor  !>' 


■  The   Tirawt"   of   the  12th 

ideiioc  nf  cxci<its  prolilsdiity. 

\.<«iu  iatiiin  of  I'hamlx'rs  of 

1  hiiiibers  ol  ('ominene  liave 

■  ■.....  i.i.iils  and  thi-  only 

■  .  i)f  the  country. 

ivliich  is  causing 

11  how  they  are 

-•ii>    !  1  .liable  lliem  after 

'|ieri>tliitis  iitlil  even  to  e\lelii| 

\<ill  Ik-  requiring  emplnyment. 

I  fur  utoi  Uh  1.1  raw  niateriaU 

e  >-.,  lor  the  mtiiie  turn  out  an 

K  .M       .11.1  I  have  n.>  iloubt 

>  the  war.     Th- 

Then>  will  U' 

■     111.    V      Mill    h.V. 


ele.       Il    w.a||.|   t~-   I 

rl,   Item   if  lie.   »...l.< 


Objection  to  Bonus  System. 

In  the  United  States  of  America,  where  bonuses  for  fuel  economy 
in  the  boiler  liouse  have  been  introducd  by  several  companies, 
objection  is  raised  to  the  system  on  account  of  the  fact  that  it 
leads  to  fraud  and  dishonesty. 

For  instance,  Mr.  E.  H.  Perry,  assistant  chief  engineer  of  power  plants 
in  Chicago,  thinks"'  it  is  fundamentally  wrong  to  employ  the  system,  for 
it  cannot  help  but  induce  the  men  in  the  plant  to  resort  to  dishonest 
practices  in  order  to  earn  the  bonus.'  In  one  instance  which  came  to 
his  notice  a  locomotive  engineer  reported  a  run  of  several  thousand  miles 
on  a  quart  of  cylinder  oil.  when  in  fact  he  had  been  oiling  his  engine 
with  lard  oil  stolen  from  lanterns.  In  another  case  where  a  iionus  was 
paid  on  waste,  in  order  to  reduce  needless  consumption  thereof,  one  man 
was  found  to  have  his  locker  full  of  waste  which  he  had  accumulated  at 
the  expense  of  his  fellow  workers.  In  another  case  coal  scales  were 
ingeniously  tampered  with  in  order  to  make  the  coal  consumption  low 
enough  to  earn  the  bonus.  Jlr  Perry  Ix'lieves  that  the  Ix'tter  plan  is  to 
provide  the  Iwilcr-room  force  with  the  U?st  devices  for  convenient 
operation  and  accurate  checking  of  results,  and  then  to  hold  the  f"rce 
responsible  for  getting  the  best  results.  .Accordingly  his  po«vr  plant 
has  been  equipped  with  automatic  coal-weighing  scales,  flow  meters, 
automatic  feed-water  regulators  and  other  devices.  Conditions  have 
been  worked  out  so  well  that  now  one  man  takes  entirt'careof  10  boilers. 
«  •  •  • 

Talc  D  SCO  very  in  South  Africa. 

The  discovery  of  a  rich  talc  deiKH-it  near  Barbcrton,  .South  Africa, 
will  jirobably  mean  the  development  of  a  new  and  important  industrv 
for  the  Union.  Hitherto,  says  the  British  Empire  l*rt)ducers' 
Organisation,  the  United  States  have  led  the  world  both  in  the  pro- 
duction and  use  of  talc  and  soapstone,  other  producing  countries 
including  Austria,  Italy,  and  France. 

The  Barlx>rton  deposit  is  stated  to  be  of  very  large  extent  and  of  tho 
highest  quality.  Talc  has  a  large  variety  of  industrial  uses,  notably 
for  tips  for  gas-burners  and  electric  switchtmards.  fir\-- bricks,  and  many 
articles  of  domestic  use.  When  ground,  it  is  used  as  a  lilt-.-r  for  l»p<"r, 
for  covering  steam.pipes,  as  a  lubricant  for  drx-ssim;  skitis  and  leather, 
and  for  other  purposes. 

«  *  *  • 

Germany's  Foreign  Trade. 

.-Vccording  to  tho  issue  of  "  l>er  Welthandel"  for  .Sept.  I.">.  the 
secretary  of  the  (iennan  .-Vssoci.-ition  for  Commercial  Treaties  ha«> 
intblished  particulars  of  a  scheme  for  a  Central  Institute  for  Foroign 
trade  in  Cemiany,  to  l>o  formed  by  a  cartel  In'tweon  the  variotis 
associations  connected  with  foreign  trade. 

Tho  various  departmetils  would  Ix-  orraiigiil  gi-oci  , 
to  the  countries  to  whieli  the  exiHirt  is  dini'tc-d. 
central  office  to  deal  with  t  iritis.   trin-i-Ti.   Iii> 
eommeriMal  policy  and  the  pnss,  aii'l 
work!  and  branches  in  the  various  f..i 
traders  in  the  n-s)>ective  countries  in  i 
Il  is  also  suggested  that  the  cartel  should  im  hide  .ill  tie    .  \i...ti  trad.  i> 

of  .Vustria-Hungarv. 

•         •         •         • 

Norwegian  Business  Interests  In  Russia. 

ll  IS  r\qiorl.-il  thai  atiiti\  trading  anil  iixlualrinl  ixmi)>nnini  in 
Norttuy  an-  inakiiig  ariaiigeinents  of  takinx  advantagr  of  tlm 
trading  opixirluniliw  that  will  be  prciH<nt«l  in  the  Kiimian  market 
after  the  war. 

l-'inaiicier  "«tal"slliit  oiieof  the    m- 
whieh      pt 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Glasgow. — It  i?  jnoposed  to  lay  a  high-tension  cable  from  the 
new  electricity  voiks  at  Dalmarncck  to  St.  Andrew's  Cross  -norks. 

Maidstone. — The  I.  G.  Board  have  sanctioned  a  loan  of  £2,106 
for  la\liig  a  new  main  to  premises  at  Messrs.  Tilling-Stevens  (Ltd.). 

Sheffield. — A  feeder  cable  is  to  be  laid  between  Xeepsend  and 
.Jobsou-road  sub-station  at  a  cost  of  £4,585. 

To  meet  the  recent  advance  in  the  cost  of  coal  all  accounts  for  the  sup- 
ply of  electricity  now  charged  at  2d.  per  unit  and  imder,  are  to  be  subject 
to  an  increase  of  25  per  cent,  in  lieu  of  the  20  per  cent,  hitherto  charged. 

The  Parliamentary  Committee  recommend  the  Council  to  confine  their 
application  for  a  provisional  order  to  supply  electricity  to  the  following 
districts,  viz. :  The  Urban  Districts  of  Handsworth  and  Drcntield.  the 
Rural  Districts  of  Wortley  and  Norton,  and  the  Parishes  of  Coal  Aston 
and  Dronfield  VVoodhouse. 

The  City  Council  have  granted  the  following  increases  in  salaries  : 
A.  Pi.  Fcamley,  general  manager,  tramways  and  motor  department, 
present  salary  of  £1.00(1  a  year,  to  be  raised  by  two  annual  incre- 
ments of  £100  each  ;  that  the  maximum  salaries  of  shift  engineers  in  the 
electric  supply  department  be  in<rcased  to  £220  per  annum,  and  that  the 
salaries  of  the  following  shift  engineers  be  raised  by  £20  per  annum  in 
each  case  :  Messrs.  H.  Price,  W.  H.  Smith  and  Jlr.  T.  Roberts. 

West  Hartlepool. — The  Corporation  have  conditionally  agreed 
to  give  an  additional  supply  of  electric  power  to  Messrs.  Batchelor. 
Robin.-on  &  Co.  The  cost  of  the  necessary  cable  and  switchgear 
is  estimated  at  about  £2,000,  and  application  has  been  made  for 
sanction  to  borrow  this  sum. 

Woolwich. — On  Tuesday  the  London  County  Council  sanctioned  a 
loan  not  exf ceding  £4.484  to  the  J^orough  Council  for  a  motor 
IransfiiriiiiT  ;,i„l  ..tlicr  elcctiicnl  y\:\ut.  The  pi-rir.<l  of  the  loan  is 
15  \eai  - 

GENERAL. 

Arbroath.— The  Arbroath  Electric  Light  &  Power  Co.  has  inti- 
mated that,  owing  to  the  gieat  increase  in  cost  of  production,  and 
especially  in  the  price  of  coal,  it  has  been  found  neces.sarv  to  ])ut  in 
oj.eration  the  ininimimi  charge  of  £2  per  annum  for  lighting,  as 
authfirircd  by  the  .Arbroath  F.lectric  Lighting  Order. 

Eelfast. — In  re|)orting  to  the  Council  last  week,  the  Tramway 
an<l  Klectricity  Committee  stated  that  they  had  passjd  a  vote  of 
thanks  to  the  electrical  ,^taff  for  services  during  periods  of  danger. 

Durins  I  he  two  strikes  in  May  and  in  .August,  through  the  loyalty  of 
the  ^taff  the  public  had  suffered  no  inconvenience.  Referring  to  the 
n-venui-  and  expenditure  (or  the  half-year  ended  Hept.  .'iO  last.  .Md. 
Tyrri'll  naid  that  the  total  revenue  for  the  six  months  was  £1110.571, 
again.Ht  £I.)1,!WI  for  the  eorresponding  period.  The  expenditure  ivached 
liicttlarniinK  total  of  £107,070,  again.st  £8!t,723  and  Ihi'  grcss  profit  was 
£.1!t,."01  acaiunt  £<i2,2.')S.  Net  revenue  and  appropriation  charges  ('amc  to 
£5't,IH5.  nduc  ing  the  gmsK  |)rolil  to  £310,  against  £:t,88;t  forthc  (ir.st  six 
niontha  of  lilHi.  Of  theincremtcd expenditure  traffic  expensesrepresentcd 
£!M42  ;  repairs  and  maintenance,  £.'t,573  ;  power,  £4, ,542  :  anil  general 
••xpenccd.  £fHi.  Had  it  not  hei'ii  for  the  additioiuil  revenue  brcjught  in 
by  the  new  fare  w'heme  there  would  have  Ijcen  a  deficit  up  to  tli<'  end  <if 
.S'pU-inb<'r  of  hIhiuI  £I5,iHMI  or  £I7.0(NI.  There  was  no  avnilublc  liidanii' 
to  play' with  lut  tin-  dctirit  on  hint  year's  trading  of  nearly  £7,000  hai' 
yi-t  to  lie  niad"'  t'oinl,  and  under  exiating  circuinBtancia  it  would  he 
nltnont  too  much  to  expeit  any  HubHtantinl  Hurplnn  to  Ih'  earned  rliirin.' 
Ill'-  lean  hulf-yur.  Any  adrlidonai  burden  on  the  undertaking  would 
cndant"*r  lis  finani-ial  position. 

BettwS-y-Coed.  The  supiily  of  electric  current  was  cut  olT  cti 
TlHin«l.iy  evening  owing  to  a  large  eel  getting  iidu  a  water-pipe  and 
Ftojipiiig  the  How  of  wat<'r.  ('urrent  i»  generated  by  hydro-electric 
plant  plaied  above  the  village. 

Birmingham.-  .1  ''  mmim  <ti>;d  l-'mitl.—lu  letnndng  tbankK  for 
his  cl.-.ii,,M.  the  ]j„i\  .Mayor  (Aid.  .Sir  \Vm.  Ilowaler)  sUilid  at  the 
meeting  of  the  CoriHiralioii  luxt  wi-ck  thai  lie  bad  rec-ivi  d  a  letter 
from  Coiincilliir  H.  Cmibiiry,  jiin.,  eneliiHiiig  a  print  of  a  deid, 
founding  n  cliurity,  to  be  known  iim  the  Itiiminghnm  Common  <  >'oi  d 
TniMt,  ciinipriKing  Iwii  fiii.d».  i  ne  to  I.e  eallid  tie  Ki  (lowment  l''uiiil. 
and  lie  other  lie  AnieiillieH  l-iiiid. 

Thi'  l.i.rd  .Mayor  (or  Ihi'  liiiir  Iwing  would  be  iin  ex  oniciii  IniMlee,  imd 
the  (  ity  Coiin<  il  wan  iiHked  to  appoint  n  neroml  Irualee.  The  Mourn 
ville  S'lllnifp  Triinl  woulrl  Ih;  anked  to  appoint  a  Irualee.  i  nd  in 
iwidilin  Iher  wi-  e  t!  rwi  i  (im>|  ted  t  uhI  ees.  the  (Irnl  of  whom 
HT'  I  >iiiniilliir<  llnrriiMin  Ifnirnw  and  II.  K.  Ileidi',  and  hiniM-ll  (Coun- 
cil|.,r  r,i<|l,iirv'.      In  his  lelter  Coiiiii  illor  Cndburv  saiil  Ih    (ell   llml  \h„ 

.!>'.    r.  ..I.  >l  n     iMii  "f  iiifiney  Hi   ilR  dixpoNnI  wheli  could  from  Ij to 

'  I  IM  purcliane  liiiid  for  the  vnrious  |Mihllc  purposes 

I  was   iiilereiili'd.      .Sums  ii(   money    hail    been 

i  I  '   w-^ril  for  llie  piibli'  good.  Ilie  donors  o(  which 

iiiid  If  hull  II I'hl  that   ih"  (oruinhon 

dd   perhaps  lu'  Hh    must  usrdil   way    in 
'  I  ilioiiHodheiise  of  ^111  h  a  liiiiil  were  also 


given.  The  sums  already  paid  over  for  the  endowment  fund  amounted 
to  £10,000,  and  the  value  of  the  investments  already  handed  over  a  sa. 
start  of  the  amenities  fund  were  £3,000. 

The  Lord  Mayor,  in  moving  that  the  thaidis  of  the  Council  be  accorded 
Mr,  G.  Cadbury,  jun.,  for  having  foimded  the  traist  and  the  anonymous 
donors,  said  the  Corporation  in  the  past  had  frequently  missed  oppor- 
tunities of  securing  land  of  great  value  to  the  community  because  they 
could  not  define  tlu'  precise  statutory  purposes  for  which  it  was  intended 
to  be  used,  and  often  had  had  to  pay  an  extra  price  because  of  the 
necessity  of  first  obtaining  the  consent  of  the  Council  and  so  making 
their  intentions  public.  They  had  some  knowledge  of  the  value  of  a 
Common  Good  Fund  to  Glasgow  and  other  cities,  and  had  long  felt 
the  need  of  a  trust  of  that  description  in  Birmingham. 

The  resolution  was  carried. 

Burley-in-Wharfedale.— As  the  Electrical  Distribution  of  York- 
shire (Ltd.)  will  not  agree  to  insert  a  purchase  clause  in  their  pro- 
])OSed  provisional  order  the  Council  have  withdrawn  con.'^eiit  to  the 
company's  propo-sed  scheme  of  electricity  supply. 

Clayton. — Before  deciding  to  support  the  proposed  application  of 
the  Electrical  Distribution  of  Yorkshire  the  Urban  Council  has 
decided  to  obtain  terms  from  Bradfoid  CoijKU-ation  for  the  supply 
of  electricity  in  the  district. 

Edinburgh. — At  the  meeting  of  the  Corporation  on.  Friday  the 
Electric  Lighting  Committee  reported  that  the  inciease  in  the  price 
of  coal  of  2s.  (id.  a  ton  would  meai\  an  increased  cost  to  the  electric 
supply  undertaking  of  about  £4,700  up  to  May  15,  1918. 

The  year's  estimates  showed  a  credit  balance  of  about  £l,t)00.  Utilis- 
ing this  with  the  present  rates  for  electricity,  there  would  be  a  loss  of 
about  £2,400  at  the  end  of  the  year.  It  was  estimated  that  an  increa.se 
of  id.  per  unit  on  lighting  from  Oct.  1  would  give  an  estimated  credit 
balance  of  £500,  and  the  committee  recommended  that  the  rate  for 
lighting  be  increased.  The  rate  for  lighting  was  increased  by  Jd.  as  from 
Jlay  15  last,  and  the  present  increase  would  bring  up  the  rate  for  lighting 
to  3|d.  per  unit. 

The  recommendation  was  unanimously  adopted. 

Electric  Power  Supply  Committee.— Referring  to  our  note  last  week 
on  the  cpiarterlv  meeting  of  the  l''xecntive  Council  of  the  Urban 
District  Councils  Association,  we  now  learn  from  tl:e  report  of  the 
Sub-Committee  that  the  name  of  Mr.  A.  H.  Dykes  (of  Messr.s. 
Handcock,  Dykes  &  Trotter)  was  suggested  by  two  Councils  as  a 
witness  on  behalf  of  the  Urban  District  Councils  owning  electricity 
stations.  Mr.  Dykes  was  at'cordingly  invited  to  appear  as  an 
engineering  witness  for  the  Association,  and  bis  evidence  wa,s  taken 
by  the  Committee  on  Oct.  1.  The  (.'ommittee  expressed  their 
indebtedness  to  Mr.  Dykes  for  the  care  and  attention  which  he  gave 
to  the  matter,  which  involved  a  great  deal  of  work  and  must  have 
occupied  a  considerable  amount  of  time. 

Increased  Charges  for  Electrical  Energy.  The  charges  for  current 

arc  being  increased  at  the  following  jihues  :• — 

Kingston  (Surrey)  Council  has  decided  to  add  l.UI.  per  unit  to  tin* 
charge  for  cuirent  for  power,  in  lieu  of  the  increase  of  20  per  cent,  on 
the  scale. 

Walsall  has  increased  the  temporary  advance  of  20  [ler  cent,  in  thi 
charges  for  electrical  energy  to  40  per  cent.  In  the  ca.se  of  certain  bulk 
supplies  the  increase  is  to  be  0-02d.  per  unit  for  an  increase  of  Is.  pii 
ton  (instead  of  Is.  per  ton,  as  formerly)  in  the  cost  of  coal. 

Nottingham  I'.leclricily  proposes  to  increase  its  charges  by  7J  per  cent. 

Derby  Corporation  is  increasing  lis  charges  for  current  for  lighting 
and  power  by  10  per  cent.,  as  from  Dec.  1. 

Sheftield  lilerlric  Supply  Committee  has  decided  to  increase  the  charges 
for  all  current  now  charged  at  2(1.  or  less  per  unit  l)y  26  jxr  cent.,  in 
lieu  of  ll;c  present  20  per  <ent. 

('luMterlield  ( '  ir(ioration  isincrea'tin'.;  its  charges  for  current  for  lighting, 
heating  and  small  power  consumcis  from  12.1  to  25  per  cent,  over  pre- 
war prices. 

York  K'lectriiity  and  Tramways  I  'oiniiiiKce  propose  to  add  10  percent, 
from  ,laii,  1  to  the  iliarges  for  i  iiiii-nt  to  idl  private  consumers  and! 
power  users. 

Kingston  (Surrey).  -M  the  nieellng  of  the  Council  last  week  the 
l.igbtiiig  Ciiinmitlec  rejiorted  tlial   they  bid  leccived  an  offer  friuu 

Kdiii Isoh'h  Klectricity  CoriMHalioii  (Ltd.)  t.i  take  over  the  Cor- 

piMiitiiin'H  electricity  workf. 

Till'  Council  adopled  the  CommiH'i'"H  n niiiindnlion  Ihal  the  oHer 

be  di'cliiieil,  iiiitl  thill  the  company  b.'  infornii'il  that  if  thoy  are  preparedi 
III  Illlike  a  moil-  siilisfactory  offer  the  Corpoialjoii  will  nive  it  careful 
conNidirul  on. 

Nottingham.  On  hriday  the  '  hv  I'nim.il  wcw  iLsked  tt>  paH,s 
the  followiiiM  iiiolioii.  which  wim vcd  by  Mr.  A.  K.  Alkey  :• 

Tliul  Id  M'W  o(  I  he  national  snhenie  now  being  prepared  by  tho' 
Oovciiimeiil  loi  Ihc  I  ettor  AlillMtion  o(  thii  coal  ivsoiirces  o(  the  country 
unit  lor  the  gi'iirriilii  II  and .(itRtnhiitiou  of  eh-clriclty  from  a  lindled 
number  ol  cinlinl  siiiuoMMi  it  i«  desinilili-  llinl  the  natural  iidvanlages 
]si»s:iscd  bv  lie  1  ilv  of  Notlinghiiiii  should  be  placed  before  the  Govern-      ? 
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Jiient  witb  a  view  to  the  establishment  of  ono  of  the  proposed  great 
statioas  in  this  district.  That  a  commiitic  of  the  Council  be  formed  to 
investigate  and  consider  and  report  "n  the  details  of  the  ])roposed 
national  '■■heme. 

V  She/Keld  Development  Scheme.— s.imc  time  ago  the  Development 
Committee  ad\erti.sed  for  lui  e-\ecuti\ c  officer  for  the  new  tleveloji- 
nent  department. 

Over  40  applicationa  were  received,  but  the  greater  number  of  tho 

applicants  were  unsuitable  for  the  position  :    of  the  remaind'.T  there 

were  several  whose  general  qua'ification^  were  excellent,  but  they  liail 

not  had  s|H5cial  e.\pcrienee  in  relation  to  tbi  work  of  a  municipal  authority, 

which  the  committee  considered  most  ih  sirable,   if  not  essential.      In 

these  circumstances  the  committee  has  r. .  onsidered  the  whole  question 

and  is  of  opinion  that  it  is  not  desirable  !•■  |iostpoue  the  formation  of  the 

I -Ipartment  until  after  the  termination  ol  the  war,  but  that  some  tem- 

i     rary  arrangement  should  be  made  .so  th;U  the  work  may  be  proceoiied 

iih.      It  therefore  reccmimcnds  that  tin-  ijipartment  lie  formed  forth- 

ith  in  connection  with  and  as  part  of  tlu-  town  clerk's  department, 

id  that  it  be  carried  on  under  the  direction  of  the  deputy  town  clerk. 

The  committee   also   recommends  iImI.    int  advisory   purposes,    the 

principal  officials  of  the  Corporation,  ])aiti(  ularly  the  general  inanagei-s 

of  tho  tramways  and  motors  and  the  el''  trie  supply  departments,  the 

city  suncyor.  the  city  architect,  and  tbr  iiii|irovement  suiveyor  be  askdl 

toVo.oiH-n'ite. 

Sheffield. — Last  VVednefday  the  Couticil  decided  to  apply  for  a 
provisional  order  to  enable  them  to  supply  electricity  in  the  Chester- 
tield  Rural  area,  Xoitoii  and  Wortley. 

At  last  week's  meeting  of  the  Corporation  the  new  Lord  Mayor  [AUi. 
\.  Cottell),  in  aiiepting  office,  referred  to  the  part  played  by  Sheffielil 
the  war.  .\ftcr  referring  to  scheim's  for  town  planning  and  street 
iii|irovemi-nt,  he  spoke  of  the  effect  of  tin  war  upon  the  electric  .supply 
ili'partment.  He  said  it  was  clearly  theilnlyof  the  Corporation  to  ensure 
that  the  undertaking  should  be  put  in  .1  position  to  supply  ade<|uately 
and  cheaply  ."ulhilent  power  to  enable  SIm  llicid  industries  to  sOeees-sfully 
compete  in  tin'  world's  markets  for  tli''  ■  normots  trade  developments 
at  till-  (lo.se  of  the  war.  He  hojied  to  si'  tli.-  first  |Kirtion  of  the  Black- 
burn .Meadows  works  i  iinipletcd  during  Ins  yivir  of  office. 

Sheffield  and  Rotherham  Linkirg-tp.  A  confeieiue  was  recently 
lii'jil  l;cf,Mcii  II  |piewiitnli\e.-  of  Shiliicld  and  Rotherham  on  the 
(piestioii  of  the  linking  up  of  the  electric  |>ower  stations  of  the  two 
Cori)orations. 

The  conference  decided  to  recimimcnd  to  lach  of  their  authorities  the 
di!sirab'lily  of  linking-up  the  two  undertakings  and  instructed  the  respei-- 
tivc  engineers  to  meet  and  endeavoiu-  to  a;;rec  to  a  tentative  scheme  to 
oarry  tliis  into  effect  :  such  siheme  when  arranged  to  1ri  submitted  to 
till-  p.-,|Hitivi-  i;iii,iricily  t'ommittci'S  lor  c.nsiderution. 

Sheffield  Trade.  -The  "  Sheftield  l>aily  Tclcgrnph"  rcjiortH  that 
the  inadeijuatc  supjily  of  electrodes  was  one  of  tho  reaHons  assigned 
lor  the  prohibition  of  the  erection  of  electric  fiirnaees  without  a 
«jierial£)K'rn'it. 

Tlicse  goods  ari'  ntiw  raltuT  mntr  plinliful.  nnii  suffice  to  kiep  tlii> 
local  furiuKcn  numiiig.  .\  new  factory  is  bcmg  ercetcnl  in  Norway  for 
■  he  nmnufHcture  of  carlHiii  and  graphite  cle.tnHles,  the  output  of  which 
will  \>i-  aUjul  .'i.iKH)  eli'i'tnKles  |ht  anniiin.  and  orUrrs  already  on  hand 
un>  sutlii^ient  to  enmire  pnitilabic  workiii);.  The  works  will  Ih'  in  oin-ra- 
lion  Ls-fore  the  end  of  the  yi'ar. 

The  familiar  1  >>ke.|in'd  "  henrlh  "  is  ■ 
lis-al  lo<d  nhopN,  having  Is'cn  largely  hii|' 
eleanly  gas  lurnioe.  .\  further  devcl^'i 
Is  now  npren'iited  by  an  eli'clricall\ 
inventor  c  Inims  ipiick  and  uniform  licai 
freislom  fn>ni  ilintorlion,  and  a  nimin 
rlieii|K'r  than  ordinary  hardening  met  I 
lelhilil.-.  and  lo  have  given  exiellmt  r' 
lie  liiiliTii.'  gnlluea,  iliea,  culling  tools,  ft' 
iiiile  ator.  and  a  >|uenching  and  tein|M  1 


i|i|>earing  gnulually  from  the 

■  '  disl  by  a  compact,  neat  and 

■  nt   of  the  hardening  priseRH 
it- ,1   furnace,   for   whiih  the 

'.  -luiple  tem|M'rBtun'  lontrol, 
III  of  deiarlMiniHjilion.  It  is 
i-.  while  iniin'  nceumte  and 
Its  on  a  wide  range  of  work. 
1  be  furnace  is  tilted  with  1111 
.'  b.ith  i*  iinolher  item  of  tin 
appiirutu'. 

Westminster.      TIm-  (hariiig  Cnuis.  West  Knd  &  city  Klretrieiiy 
.^iipplv  Co    lias  been  iiiilhoriseil  hv  I  Ik   <  oiineil  lo  mipply  oln'trieitv 

for   II.     \     M  '■   A.    Kiosk    ill    bl.cMtir       lOlte. 
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Keeping  Places  Open.— 'jThe  Times  "  of  Saturday  contained 
.some  corre.siioiidc'iice  which  has  passed  between  Sergt.  W.  M. 
Ronaldson,  former  traffic  superintendent  of  the  Falkirk  and  District 
Tramwavs  Co.,  and  the  general  manager  of  the  companv  (Mr.  D. 
Hays). 

The  substance  of  the  correspondence  is  that  the  directors,  owing  to 
the  unexpected  length  of  the  war,  cannot  keep  Sir.  Ronaldson's  jxisition 
open  any  longer,  and  that  a  jiermanent  appointment  will  require  t<> 
be  m  ide. 

L.C.C.  Tramways.— At  Tuesday's  meeting  of  the  London  Cotinty 
Council  the  Highways  Committee  rejxjrted  at  .some  length  on  the 
alterations,  made  in  the  issue  of  tran.sfer  tickets  to  jiassengers,  and 
stated  :  — 

"  1'hu  experience  of  the  management  confirms  our  ex|)ectations  that 
the  alteration  in  transfer  facilities  would  lead  to  mon-  effwtive  control 
over  the  traffic  ;  and  it  is  satisfactorj-  to  note  that  the  alteration  is 
having  I  he  effect  of  improving  the  carrying  capacity  of  the  tramways 
hy  acceleration  of  the  services.  It  was  to  be  anticipated  that  any 
change  not  obviously  for  the  lienetit  of  [jas,sengers  would  lead  to  criticism 
and,  perhaps,  to  complaints.  We  an-  glad  to  find  that  the  volume  of 
well  founded  complaint  has  lus.n  infinitesimal." 

.Mr.  H.H.  (JoniioN  moved  that  the  report  Is-  referre<l  back,  and  decliin.-d 
that  the  liighly-coloured  stateiiieins  did  not  represent  the  fa<.'te. 

.Mr.  .1.  D.  (JiLBEKT,  who  secondc-d.  gave  many  instances  of  incon-:> 
teney  in  the  transfer  arrangements  for  .Siiuth  Ixmdon. 

.Mr,  Hakdy  said  that  the  dissatisfaction  among  tramway  travell.  .-^ 
was  general.  What  was  wanted  was  simplification,  and  the  new  niaii.i..  ■ 
ment  had  failed. 

Mr.  HiME,  chairman  of  the  (  onimittoe,  said  that  in  order  to  maintain 
the  service  they  were  driven  to  make  regulations  restricting  the  facititii« 
which  they  hail  extende<l  in  normal  times.  He  aski-d  inenil>ers  not  to 
take  action  that  would  increase  the  difficulties  of  a  liarasse<l  management. 

The  motion  for  rejection  was  defeated  on  a  show  of  hands  and  the 
ix'port  was  approval. 

TrtiiHim,,  (Vm/rrrf.  — Replying  to  <|uestiotis,  Mr.  R.  t '.  Xorman.  <liairm«n 
of  the  (General  I'urpo.ses  Committe<\  said  that  the  communication  from 
the  Board  of  Trade  relative  to  the  futun-  control  of  the  tramways  of  the 
country  had  bwu  considered  by  his  Comiiiittw.  who  had  ile.ide<l  to  ask 
the  views  of  the  Highways  Conimittee  uimn  the  matter  ImIoh'  ri-plying. 
He  was  not  prepared  to  say  at  the  moment  whether  the  Coinmiltw  woulil 
refuse  to  Ik-  a  party  to  any  arrangement  that  did  not  also  deal  with  thi- 
control  of  the  motor-omnibus  traffic  ui  l»ndon  as  well  as  the  elwtrio 
tramways. 

London  United  Tramways.  -.\  conference  of  lepicsi'iitative^  <'f> 
local  aiilborilies  of  the  districts  served  by  tlie  London  I'nitcd 
Tramways  (Ltd.)  wa.s  he'd  last  wwk  in  older  to  consider  the  bill 
proposed  to  be  introdiic  ed  in  the  lu-xt  se.s.sion  of  Parliament.  Tlnmgh 
the  nieasiirc  is  to  beojiposcd.  a  good  deal  of  snnpatbv  is  felt  for  the 
company  in  its  present  uiiforlHtiate  )Kisition. 

Maidstone.  The  Council  have  receive*!  sanction  to  borrxiw  tl.Jtni 
f  ir  the  purchase  of  an  cKvtrically-driven  vehicie.  for  wUn-h  «  prioritv 
I  ertilicale  luus  been  obtained. 

Manchester.  On  Tiicsdax  AUI.  Howes  was  ele<ted  chairmnn  and 
Aid.  Cb.iiimiiti  deputy  chainuati  of  the   IVaniwav-s  Coiuniitlte. 

Sheffield.— The  Conxiralion  have  detided  to  obtain  iniw«"r  to  rtiii 
St  I  net  tramways  to  Kccli-sfidd  and  lo  l»n<nlield.  anil  to  run  motair- 
oninibiises  to  Chnpcllowii.  High  tJixvn.  Riirncross.  Cieiioside.  Cat 
clille  aiul  Tn-eton. 

Walsall.  -Tbe  death  is  announ.ed  of  .Mr.  Woodlirnd.  rolling  sto  k 
sii|«Tiiiieiidenl  l4i  the  miinieipNl  Irnmways  uiidertnking. 

TELEGRAPHY  AND  TELEPHONY. 

Autonialic  Telephony  in  AuMr.ilM.      I'.'   N' »  "^^  ■'     ^'' 
inasUrlMiieral    lias  decided   l.i   Mi-t«ll  «n   mitomatic   telrphonr  .  v. 
change  iti  the  ,  it>  of  .>svdiie>  ..t  an  .-.limalwl  co-t  ol  f.  O.dtXl. 

Wireless  Telcgraphv  in  Scandiravla.    U  iaannonn.^Hlm  'IJovi  - 

l.isl  aii.l  Mupp'tu-  Ci-.ite       iliiil    >  laive  radio  Irlegraph  station  b  ■> 
n'c.>till\   I  ■ 

The  ;.t, 
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IMPERIAL  NOTES. 

Al  stralasip. — The  Brisbane  City  Electric  Light  Co.  has  secured 
an  Order  in  Council  authorising  them  to  supplj-  electrical  energy 
within  the  extended  area  of  the  city  of  Brisbane. 

The  Mayor  of  Prahran  (Victoria)  is  taking  steps  to  bring  about  a 
consultation  between  the  Tramway  Board  and  the  Jlelborne  Tramway 
Co.  in  the  hope  of  coming  to  an  amicable  settlement  of  the  dispute  as 
to  the  amount  to  be  paid  to  the  company  as  compensation  for  certain 
properties.  Permission  has  been  given  by  the  State  Court  to  brth 
parties  to  appeal  to  the  Privy  Council  against  decisions  given  by  the 
Court,  and  the  object  of  the  consultation  will  be  to  avoid  the  great 
expense  involved  in  the  appeal. 

Williamstown  (Victoria)  Coimcil's  electric  light  scheme  was  com- 
pleted within  the  estimated  cost  of  £18,000,  and  pubhc  and  private 
lighting  was  formally  inaugiu'ated  in  August. 

The  Xew  South  Wales  Public  Works  Department,  while  willing  to 
deviate  the  electric  cable  line  from  their  power-house  at  Port  Kembla  to 
the  Cordeaux  dam  work,  through  the  main  street  of  WoUongong,  have 
refused  to  install  the  sub-station  plant,  distributors,  &c.  The  Mimicipal 
•  'ouncil  considered  the  fcasibiUty  of  doing  the  work  themselves,  but 
found  that  the  difficulty  of  procuring  electrical  material  was  so  great  that 
another  appeal  to  the  department  to  carry  out  the  work  has  been  made. 

Mr.  .Justice  Higgins  recently  commenced  the  hearing  of  the  claim  of 
the  Australian  Tramway  Employees"  Association  in  the  Commonwealth 
Arbitration  Court  (Melbourne),  the  respondents  including  the  Prahran 
an<l  Malvern  Tramways  Trust,  the  Hawthorn  Tramways  Trust,  the 
Melboui-nc.  Brunswick  and  Coburg  Tramways  Trust,  the  Hobart  Council 
and  the  Kalgoorlie  Electric  Tramways  (Ltd.).  The  association  claimed 
increa.scs  of  wages, so  that  the  new  scale  would  vary  from  lis.  up  to  17s. 
(for  engine  drivers)  per  day.  The  wage  proposed  for  motormen  and 
lionductors  was  12s.  Od.  per  day. 

The  respondents  deni<'d  that  there  was,  propeily  speaking,  a  dispute 
extending  beyond  one  State,  and  Mr.  Justice  Higgins  announ('ed  that 
iK-fore  ho  coukl  make  an  award  it  would  be  necessary  to  get  a  finding  of 
the  High  Court  whether  a  dispute  existed,  and  accordingly  he  referred 
the  matter  to  the  High  Court. 

In  regard  to  the  water  suney  for  the  purpose  of  hydro-electric  develop- 
ment in  Ta.smania,  Mr.  J.  H.  Butters,  chief  engineer  and  general  manager 
of  the  Tasmanian  Government's  hydro-electric  department,  states  that 
a  close  watch  is  being  kept  on  the  probable  demands  for  large  blocks  of 
electricity,  in  the  near  future  and  after  the  war.  A  commencement  had 
bt-en  made  in  the  production  of  a  complete  water  survey  of  the  whole 
state,  and  satisfactory  progress  had  been  made.  Water-power 
development  schemes  must  be  based  upon  the  driest  years,  and  failure 
would  1)0  the  result  of  any  other  procedure.  It  was  not  of  the  slightest 
use  having  an  enormous  rainfall  or  establishing  the  fact  that  an  enor- 
mous flow  existed,  unless  it  could  also  b<-  established  that  certain  natural 
topographical  features  existed,  which  would  enable  that  water  to  bo 
I'conomically  turned  into  power.  The  ci'onomical  sido  of  the  proposition 
had  to  be  considered,  and  unless  the  fall  could  bo  obtained  with  a  certain 
definito  expenditure  j)er  horse- power,  the  proposition  was  useless. 
Certain  Htrf;ams  and  lakes  had  been  ear.markcd  as  suitable  catchment 
arca«  for  the  development  of  wat<r. power.  Surveys  had  been  conducted 
into  the  Cpiwr  Ouho,  Arthur's  Lake,  Lake  St.  Clair,  I^ako  Echo,  the 
Kivor  Dee,  the  Hiver  iJerwcnt,  the  Kranklin  River,  the  Kin^  Uiver,  &c. 
The  Diirwent  KiviT  and  .Arthur's  i^ake  had  alreaily  demon.strated  satis- 
factory water  power  i)ropo8itionH.  'I'he  Arthur's  Lake  scheme  had  also 
been  further  advanced  by  a  Hur\'ey  of  a  canal  to  carry  water  from  the 
•  Ireat  Ijike  into  .Arthur's  Lake  by  engineering  gur\'nyK  around  .Arthur's 
I^ke  and  the  survey  of  a  number  of  fKtssiblu  pi{H'  i'uicH.  That  sciienu^ 
would  have  a  fall  of  over  2,000  ft..  against  1,000  ft.  in  the  (ireat  Lake 
mheme.  The  Ijcrwint  Hiver  development  was  being  tried  out,  ami 
threo  or  four  t<'Hting  pi(«i  lines  and  canal  routes  hail  been  surveyed,  with 
a  view  to  arriving  al  the  best.  Certain  areas  v/vn  n>j|  likely  to  be  able  lo 
Nupport  large  irrigation  Hcheines  hy  theinHclvos,  wln-reas  if  undertaki'i  in 
conjun<:tion  with  (he  power  Hclienie  it  might  alter  the  whole  aspitct. 

In  a  r.ccfil  lett.-r  tr,  Ih'-  daily  I're-N  .Mr.  |{.  ]•'.  UulIrT,  si'iretary  lo  tliiv 
.AuntrHlinn  A^Hociation  of  liritinli  Miinufacturers  and  lh''ir  KeprcHcntii- 
•ivi»,  c'ornpliiinHof  tli<- disrci^ard  of  llrilifh  traih'  inti  n«lK  liy  the  Custoniw 
Pepartriii-nl.  The  whole  atlltude  of  I  lie  J)epart  ujiiil  iii'ul  I  he  reci'iit 
developiiieiilH  uilli  regard  to  I  he  uppoiiitmenli  of  u  special  represeiilativi' 
in  the  rnit<<l  Slatex,  Ichvck  'nay"  .Mr.  Hiitler)  a  '-oniewhal  uniilcHHant 
iriipreiixioii  in  Ih"  Miindu  of  liriM»li  numufaeturer'*  lliat  AuHlniliu  cares 
nothing  for  the  (iuccexn  of  lirili»li  tradi'  with  Australia,  and  that  her 
altitude  i.<  not  only  inrliffcri-nl,  hut  iM»rlunlly  anUuouiHlic  to  I  lie  support 
o(  Jtrili«h  indu«lry.  I«  it  too  rniieli  lo  nnU  thai,  while  Australia  I'lijoys 
111  Hiriirily  and  while  (ireal  Khiain  in  aliKorliiMl  in  the  prenent  herculean 
'^tru|/ul''  Willi  all  Imt  energy,  Aiixtrnlia  Hlioilld  not  only  nupport  itriti'-li 
Irnd''  in  nialer'nlx  wliirh  eniinot.  al  prenenl  lie  innniifactiired  in  AiiKlnilla 
but  nhoiild  refrain  from  impoxint;  additional  biirdrriH  on  tin'  alremly, 
hard  pre»Hi.(|  l!rili.di  niaiiiifarturer,  and  nlxo  refrain  from  lakinu  "lep» 
wliieb  will  niakeil  more  ilillii  nit  after  I  In-  wnrfordienl  llritnln  toreguin 
that  portion  of  Aimtralian  trade  to  whii  h,  in  coniiiion  gratitude,  iihe  In 
Militled    " 

Canadian  Mica.-  -1l  ix  Klnlcd  Hint  thr  ^mst  vi'iu'm  )ir  iiliirll'iil  iinil 
»'fiipiiieiil  if  niMii  (n  in  tlir  |irovitie(<  ol  (^iielii'<'  iiiniiiiiiteil  lo 
|K2,I  i:,  II.  ,  \  allied  al  >i\22,:iM.  iin  in.reaiw  of  over  2^M  per  cent,  on 

the  pre\  II, im  year. 

The  anilier  inn  a  deponiln  of  Canada  are  roniprineil  wllliin  an  area  of 
approxiiiiHtelv  2.)l»>  »i|»an'  niilen,  inoittly  in  yiiel.ec.  Thin  Province 
|>ro>|ie>>l  nioie  I  linn  half  I  he  lolul  nitru  mi'pply  of  I  he  whole  of  Canada. 


MISCELLANEOUS. 

Control  of  Metals. — It  is  reported  that  a  French  company  has  been 
fonned.  entitled  the  Saciete  Minerais  et  Metaux,  with  a  capital  oi 
10  000  000  francs  (f-l(Kt,000),  for  the  purimse  of  festering  and  pro- 
tecting the  metal  industries  cf  France. 

The  company,  which  is  thoroughly  representative  of  existing  interests, 
will  seek  to  improve  and  extend  the  methods  of  distribution,  treatment 
and  marketing  of  the  metals  produced  in  France  and  her  colonies,  and 
will  also  provide  financial  facilities  for  their  development.  It  will  not 
be  a  profit-making  enterprise  so  much  as  an  organisation  for  securing- 
the  economic  development  of  the  country's  mineral  and  metal  industries. 

Fire  at  Eraunton  Electricity  Works A  fire  broke  out  at  the 

electricity  wcrks  of  the  Braunton  Electric  Light  &  Power  Co.  on 
the  5th  inst.,  which  did  considerable  damage,  entailing  the  suspension 
of  the  supply  of  current. 

On  tbe  11th  inst.  we  were  informed  that  the  supply  had  not  been  andi 
could  not  be  resumed  until  the  plant  had  been  restored.  The  exact 
extent  of  the  damage  has  not  yet  been  ascertained. 

German  Academic  Honours, — In  a  "■  Xote  on  Memhership  uf 
Gennan  Academics  and  Scientific  Societies,"  circulated  among  the 
Fellows  of  the  Royal  Society,  it  is  pointed  out  that : — 

No  German  scientific  academy  or  society  has  not,  so  far  as  the  sig- 
natories to  the  note  are  aware,  issued  any  protest  against  the  many 
infringements  of  humanity  and  of  international  law  which  have  been 
characteristic  of  the  German  conduct  of  the  war.  Members  of  the  Royal 
Society  reprobate  the  action  of  the  German  Government  in  bringing  on 
tlie  war  and  its  method  of  conducting  it  and  it  seems,  therefore,  in- 
congruous that  Fellows  of  the  Society  should  continue  to  announce 
their  membership  of  German  academies  and  scientific  bodies  as  an  honoiu- 
which  they  value.  The  eight  signatories  to  the  note,  who  include 
Sir  James  Dewar  and  Sir  W.  H.  Perkin,  state  tliat  they  believe  that 
there  is  a  widespread  desire  for  common  action,  and  it  is  for  this  purpose 
that  they  have  called  attention  to  the  matter. 

King  Georges  Fund  for  Sailors. — At  the  meeting  of  the  General 
Council  of  this  fund  la.st  week  tlie  Duke  of  Connaught,  who  presided, 
expressed  his  gratification  at  the  progress  of  the  Fund  and  hoped 
that  the  public  woidd  continue  to  support  it  generously. 

The  fund  was  of  great  advantage  to  the  marine  benevolent  institutions 
and  to  the  gallant  men  of  the  sea  as  well  as  their  widows  and  children. 
To  mark  a  sense  of  the  importance  of  the  fund  the  benefits  it  would 
confer  on  those  to  whom  we  were  so  much  indebted,  the  King  had  con- 
tributed £5,000  towards  the  Fund,  while  the  Duke  himself  had  sub- 
scribed £500. 

The  deputy  chairman  (Capt.  A.  W.  Clarke)  announced  that  the  fund 
had  now  reached  £210,000,  and  stated  that  the  expenses  in  connection 
with  the  raising  of  that  amount  were  only  .1  per  cent.  The  chairman  of 
tlie  Finance  Committee  (Sir  llaymond  Beck)  then  presented  a  iinancial 
rcport,  which  was  unanimously  adopted. 

New  York's  Electric  Signs. — It  is  announced  that,  except  between 
7.45  and  1 1  p.m.  the  electric  display  lighting  of  'New  York,  including 
the  huge  advertisements  on  Broadw  ay,  are  to  be  suppres.sed.  It  is 
estimated  this  will  effect  a  saving  of  125,000  tons  of  coal  annually. 

Parcels  for  Neutral  Countries.—  It  is  aimouncod  that  on  and  after 
Dec.  17  notliing  may  l)t^  i-ent  to  any  neutral  country  in  Europe  by 
sam|)lc  post  or  (uidess  addressed  to  a  prisoner  of  war)  by  parcel 
|M)st  by  any  person  who  has  not  |)revioiisly  obtained  a  [lennit  from 
the  Chief  Postal  Censor,  !(i).  Strand  House,  Carey-stieet,  VV.C.  2. 

Patent  Law  Reform.— On  Satui day  Mr.  V.  A.  H.  Hughes  addressed 
the  memlicrs  of  the  Manchester  Association  of  Engineers  on  the 
British  and  foreign  systems  for  the  protection  of  inventions. 

.Mr.  Hughes  dwelt  upon  the  advantages  lo  tlic  commcrclnl  community 
whieli  would  be  gained  by  uniformily  in  tlic  Itroad  principles  governing 
I  he  |)atciil  luws  adopted  liy  various  louiitiies.  imluiling  our  own.  and 
HiiKgested  nv'tliods  by  which  the  nilininintralion  of  these  laws  might  bo 
siinplilii'd,  impioved  and  elu'apeiied.  Jlr.  Miiglu's  said  engineers  had 
been  content  to  havi'  1  he  laws  under  wliiili  they  worked,  such  as  their 
patent  and  comiueicial  laws,  framed  f<ir  them  liy  politicians  and  others 
not  vitally  iiilcicslcd  in  Ihe  Hubject.  Siidi  an  altitude  was  wholly 
iiidefensll.le,  and  iin.l.  i  I  he  stinnihis  orincreased  coiupclltion  il  wiis  fast 
ilinappcarlng. 

Trading  With  the  Enemy.  'I'hc  London  GnzeUe"  of  Ihe  mil  inst. 
<'oiiliiiiiH  additions  In  ll.c  list  if  persons  mil  liinis  with  whom 
jieinons  mill  llriiis  mi  the  I'niled  Kinvdoin  aie  pidliibitcd  fiom 
trading, 

Tliese  Include:-  ,S'/«HH  .•  Ceiiiro  .|e  InsliihiiloncN  Klccl lice's  (('alio 
Mayor  71.  Mmlrlil). 

'    War  R«llof  Fl.nd.     The  Indin  llnbl.  r.CnllM  I'l  nha  &  Teiegniph 
Works  Co.'s  eiiiph.yees'  war  relief  fund  mm  JiinoiiiitM  to  tl.SOO. 

(If  eaeh   tlOO  i.illeeled   £7ri  is  Helil    lo  the    IIiIIInIi    Reil  Ci'okh  Society* 
£iri  lo  Ihe  Serliliin  Kellef  Kund  and  i;ill  to  Ihe  ;\ni{lo.|!iiHslan  Hospital.     . 
('•■ti'ogiad.     There  are  now   1.020  iiiciiiImmh   of    I  h<'   India   llublmr  Co.'s 
einployeeM'  weekly  war  savingH  iihnoi  ltd  Ion. 
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TENDERS  INVITED  AND  ACCEPTED. 

Telegraph  and  Telephone  Inslrumems,  Eattery  Material,  Switch- 
boards, &c. 

Tenders  are  invited  up  to  Dec.  5  and  12,  Ifll",  respectively,  for 
the  supply  to  the  Postniaster-G'eiierars  Department,  State  of 
Western  AlstraUa.  of  telegraph  and  telephone  instrurrents  and 
battery  material  (to  schedule  W.A.  ">s:t)  and  telephone  switchboards 
(to  schedule  W.A.  .582).  Tender  forms,  specifications,  Ac,  from 
the  office  of  the  High  ronimissioner  for  Australia,  Australia  House, 
Strand,  W.C.  2.  Ste  advir'UemeiU. 
Railway  and  Tramway  Stores. 

Bradfurii  Traniwaya  Committee  rf(|uire  tenders  by  Xov.  24  for 
12  months'  sujiply  of  .stores,  iucludini;  controller  fingers,  ccntact.s, 
&c.,  'ironmongery,  Ijolts,  nuts  and  screws,  insulating  material  and 
tapes,  iron  and  steel,  pinions,  vulcanitv'.  castings,  oils,  &c.  Forms  of 
tinder  can  be  obtained  at  the  Tramway  Offices,  7,  Hall  Ings,  Bradford. 

The  Grkat  North  of  Scotland  Railway  Co.  require  tenders  by 
In  a.m  ,  Xov.  22,  for  six  or  12  months'  supply  of  stores  and  materials, 
including  telegraph  material,  boiler  tubes,  steel,  castings,  iron- 
niongerj-,  oils,  &c.     Forms  of  tender  from  Stores  Superintendent. 

Tendei-s  are  re'(uired  by  Cheshiki:  1,i.\es  Committee  by  Xov.  22 
f'jr  yeur'.-i  su|i))ly  of  .-;tores.  includini;  tcl?grapli  materials,  carbons, 
nils,  &c.     Spciitications  from  the  St<ircs  Superintendent,  Warrington. 

T-HE    Sl.KiO,    LeITRIM    A.S0    XoRTHKR.V    CoV'STIES    RAILWAY    Cl) 

icipiire  tenders  b}'  10  a.m.  Dee.  I  for  12  months'  supply  of  stores. 
indudiMu  telegraph  materials,  rubier  goods,  brasi,  copper,  zinc, 
tiiuls.  wire.  &r.     Forms  cf  tender  from  the  .Secretary  Enniaktllen. 

Cooling  Towers. 

.Manchester  Kle<-tricity  Committic  letiuirc  tenders  by  10  a.m.. 
I)e<-.    12,  for  the  supply  and  erection  of  three  fan  draught  cooling 
towers  at  Stuart  street  electricity  works.     Specirieations,  &c.,  from 
Mr.  K.   K.  Huddles.  Town  Hall,  M'aml.ester. 
Flame  Arc  Lamps. 

Di  Bi.i.N  Klectricity  .Supply  Cumniiilec  rerpiire  tenders  by  neon 
Nov.  22,  for  tie  supply  of  24  direc  t  i  urre nt  magazine  flame  aic 
lamps.  S)ieeiHeatioiis.  i-e.,  fn  ni  !(•■  i'l\  KI'Mtriial  Fii'jiirer. 
l-'lret  stieet.    |;ill,lill. 

Electrical  and  General  Stores. 

The  TvNE  I.MrRin  K.MENT  CoMMissfoNKKS  lequirc  tendei>  by 
Xov.  22  for  (i  or  12  months'  8Up])ly  of  incandescent  lamps,  arc  lamp 
carbons,  rubber  and  asbestos  goods,  ucmmongery,  tools,  varnishes, 
Ac.  Forms  of  tender  from  the  (Icneral  Manager,  Bcrwick-sticct, 
Neweastle-onTvi'.e. 


CiivENTUV.  'Hie  tender  of  !.,«>,  Ueeslcy  A  Co.  has  been  accepted 
for  wiring  hutments  for  the  domestics  staff  at  the  .Stoney  Stanton- 
road  Hospital. 

.M*v<'HKsTKR.  -Tho  Corporation  have  accepted  the  follouing 
lenders  : 

Chninlierliilii  ,V  HdoUIiuui,  for  e.c.  ain|Hrp  hour  meters;  Ferrnnii 
(l.ld.).  for  "uikIc  plmiie  wntthniir  nul'i-:  and  British  Wesilin>{li"Mi»e 
I'o,,  fur  |Hilyphn'<r-  metiTx.  Orders  htw-  iiIhu  Ikk-h  pluced  with  Kleetni- 
iMotorx  (l.ti'l.)  unil  Ki-rraiili  (Md.)  for  ui.aorH  nf  I  \i.\\  to  10  ii.i-  :  with 
Kerranti  (l.ld.  I.  fur  eiirreiit  triniMfurnni-  ;  oel  with  tlie  Hritish  Wentinc- 
liiiiiM'  Co..  fur  |Mili'nliHl  IniMNfiinuerii. 

►  .Suki'KIKI.Ii.  The  Council  has  ii...|.t.il  the  following  tenders  in 
e.iMnectioii  will)  the  en-clion  id  lli"  iineriieney  [Miwcr  lloiis<'  at 
MliK'kbinii  Meadows  : 

.liilui  (;rei-nwii<>il.  I>ullilini{>  :  <iill'>i'  Ib'nlheote  Jt  Ce„  sinietiirul 
Kleelwork  :  Clarke.  I  liiipiUAIi  >V  Co.,  rh  '  ire'  iinpslitlis  ;  Crompton  k  ('■>.. 
eleitllrul  boofitUlK  Met... 

Wol.vEKiiAMITKN.  Tim  following'  lenders  have  been  accepted 
by  the  Cor|HirHlion  :  — 

Kermnli.  l.ld.,  liit(li'l<*nKi"><  "wileh  '  11  ('>r  SunlM-niii  Kiili.Mntinn.  CHO  ; 
Kiwlrie  Coiiiil rill  linn  Cii..  wven  mntni-  ind  iwilehuenr  fnr  dnvinit  («n« 
>nd  ituxilmrv  plant ,  ll):i:t  :  M>lville.  I><mmI<oi  ft  Whil»i>n.  •«<  ond  Imlf  <•( 
holler  hull*'  -Inetiin-  lUni  ..llier  bii.l.lmuN.  hIihi  rr  iiir.iniil  roneri'te. 
hnpiHT  fi.i  iid.bli..iiiil  I.  I|.l..  I  |.ho<t.  1  ■    .'•" 

APPOINTMENTS    VACANT. 

Appliealiotm    me    iiuiteil    fen 
nilininvbiilii  Cmporalion  eli'etn 
|icr    annum.      Foimi'<    n|    .ippli.    ' 
Sprrrlaiy   iMr    Hnuuid    I 
milKt  be  relurlii'd  In  tbi'  <  i 
by  iVH.ii.  Nov.  20.     .s'"  .. 

A  hrndma?<ter  i»  reniiiriMl  (or  thr  , 
to  MFl  nlwi  ns  Niiperinleiidetit   nt  (l> 

in  tlxt  oniu"  bnildmu.     I'm 

<  alions  III  lie  |ine.|nr  ni    i 
by  Nov.  ^2.     Srr  .i/.«.  ml' 


■      ..    ..I     I  .n     ni     llie 

tlnient.      Snlnry  1X1  «• 

'     iiblained    (mm    the 

I'    Kiid.   KiriMinKhain.  and 

Kill  till-  ,Siip|i|y  CnininiltiH' 

iininf  trrbninil  M'bonl.  l.lxeitHiol 

'  •M-iiIng  Inhnirnl  rbiuin  iield 

\\  C.'inil  |M<r  nnniini.     .Xppli 

I    rhiiiuna  iilrrTt,  l,i\rr)HHd, 


-X  Iliad  cl-rk  is  wanted  for  large  marine  engineering  establishment- 
Sep  adrertisement. 

Stalybridge,  Hyde,  Mossley  and  Dukintield  Tramway.*  and  Elec- 
tricity Board  require  a  shift  engineer,  with  experience  of  steam  tur- 
bines and  three-phase  supply  (wages  £3.  lOs.  per  week) :  andfa 
sub  station  attendant,  w  ith  experience  of  rotary  converteis,  motor 
generators  and  batteries  (wages  £2.  7s.  per  week).  Applications  to 
Engineer-in-Chief,  generating  station.  Tame  Valley,  .Stalybridge. 

AppUcations  are  invited  frr  the  position  of  Principal  of  the 
Coventry  Municipal  TechniccI  .School.  Commencing  salarj-  £600. 
Particulars,  from  the  secretary  (Mr.  Frederick  Homer).  Education 
Department,  Council   House,  Coventrj-.     Applications  by  Deo.  1. 

A  teacher  of  enginecrins  subjects  is  required  for  the  day  depart- 
ment of  the  Walthamstnw  Technical  Institute.  Salary  £ltO.  rising 
to  £2;':0.  Applications  by  Xov.  20  to  the  Clerk  to  the  tiovernars, 
1,  Selborn^-road,  Walthamstow,  E.  17. 

The  Corporation  of  Ixigh  (Lanes)  invite  applications  for  iic 
appointment  of  engineer  and  manager  of  their  electricity  dejiart- 
ment.  Commencing  salary  £iOO  per  anntmi.  Ajiplications  to  tte 
Town  Clerk  In-  Xov.  23. 

BUSINESS  ITEMS. 

Comnuinications  for  (  nvcntry  electricity  department  kIiouUI  be 
addrcss.ifl  to  the  Cnnu-il  House,  Coventry-. 

Patent  Development.- Tl-.e  proprietor  of  jiatent  Xo.  25.(532,  of 
irOo  (relating  to  magneto-electric  generators)  desires  to  sell  same 
or  to  grant  licences  thereunder.  Applications  t-.>  Messrs.  Botilt, 
Made  &  Tennant,  111112.  Hatton  Caiden.  London.  E.C.  1. 

The  proprietors  of  patent  No.  14,lM)f  1012,  for  "' an  improvwl 
method  of  drying,"  desire  to  enter  into  negotiation's  for  the  grant  of 
liceiues  or  for  the  sale  nf  th.'  patent. 

Cables  and  Yeters  for  Sale.— The  Klwtricity  l>epartment  of 
Salford  Coijioiatiun  idvertii^e  fnr  sale  some  >e<-oi;d-har.d  pajier  insu- 
lated cabl?.  Scl'.edule  of  lengths,  &c..  anl  tender  fonus  from  the 
Borough  Electrical  Engineer,  Fiederick-road,  ."^alfoid. 

.\ii  adv  rtiser  has  .16  Pea.son  prepayn-.i  nt  electric  meters  for  sale. 

Plant  'Wanted. — An  advertiser  requires  a  (iOO  k».  or  700kw. 
direct  inuplcil  Belliss  engine  and  generator.  4.'0  ."Oil  volts,  shunt 
woinid. 

Mi-s-sr-s.  Ru.ston.  Proctor  .t  Co.  (Ltd.).  Lincoln.  a<lvertisi>  for  » 
rotary  converter  for  2:!i>  to  4tJ<t  volt.s  dire<-t-curront. 

The  Haddon  Caxton  Engine<Ting  Works.  Market  Harborougb, 
requin-  two  or  three  se.  ,in.!  ban.!  I"  ii  r  .  lilt  volt.  d.c.  motors. 

UQUIDATIONS.  &x 
Claims  against  the  R.   E.  T.  Construction  S\-nd.  (Ltd.)  an*  to  !>«• 
sent   by  Nov.  :{0  to  the  liquidator.  Mr.   A.   Page.  S8,  King  strcot. 
Cbeapside,  London.  I-,.C. 

Windirg-Up  Petition. -A  letilion  fur  winding  up  the  Hosoh 
.Magneto  Co.  (Ltd.)  v\ill  be  heard  at  the  Uoyal  Courtc  of  .lustiiv. 
lAindon.  W.C..  on  Nov.  20.  Obj«>etions  may  !«>  sent  to  the  Solicitor, 
Board  of  Traib-.  I.  Horse  (;iiard«-«venue.  Lomkiii.  .S.W.I,  by  tl  p.m.. 
Nov.  10. 

CATALOGUES.  &c. 

TlUVsmHMKH^.  Messrs.  .Inbll-nll  .V  I'bllUps.  I.tti  .  .  i  •  .i.n...M. 
anil  Loudon,  have  receiilly  i^su^d  leallel  T  I  10  on  their  new  l\|)0 
of  !«  rtalile  testing  Ininsfnrmer:  and  leaflet  Tl  22  I'ertluii;  » itU 
their  shellbjinil  honting  IriiiiHformer 


iiitniieH 
nii.l  .',.. 


iniiil    fnr    tile    ti'i>ting   I rtuuif onuei 


The    ftd> 
|Hirtiil>ilil\ 
tyiwii  (n|>eii.  pi 
fnr  vnllllliex  lip 

The  .hell  Imo 
luitidn,  iind  m  » 
mipplv .  I'he  I 
•ynleiiK.  iiii  liidinn  lb' 

(Mwilinn  :    lliir>-  i!-  e\.ii  .tii.l  iiuil..iiii  lu.iln 
Inu  nl   bniid«  llioiiitili  iHinung  i    mAilipill 

lln  •lUnke  nr  fllUlr",  *■  . 


XOI.I   i 
elhiMl 


rxtrrino 


l*pld.   Willi 


Tl'HIU'Pl  MI'S.       Ml>'»l 

t.oiidiin.  W  I'.  2.  Iiuxe  I- 
.'.O  pa|;i  I  wlllrll  gi\i  f>  \< 
Klippllid  b\    iheui. 


ill.'  II 


S     <  «.,    Ltd. 
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FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Darlington. — Tl;e  accounts  of  the  light  railways  and  electricity 
depaitments  were  ajrproved  bv  the  Council  at  its  last  meeting. 

The  former  showed  that  traffic  revenue  was  £ir).048  (compared  with 
£14,415  in  the  previous  year)=  9-8od.  (9-21d.)  per  car-mile.  The  net 
deficit  for  the  year  was  £1,761  (£1,088).  Car-miles  run  were  372,289 
(381,936). 

The  electricity  department's  accounts  sliowed  units  generated 
7,277,119  (increase  31  per  cent.).  Cost  per  unit  was  Ootid.  (O-Goil.), 
the  lowest  ever  reached.  ' 

Aid.  .Sir  (.'H.\s.  St.\bmee.  in  moving  the  adoption  of  the  accounts,  said 
of  200  towns  in  the  United  Kingdom  there  were  only  10  in  which  the 
cost  of  electricity  was  lower  than  at  Darlington  and  all  those  10  had 
much  lart'cr  outputs  and  better  load  factors.  For  the  last  10  years  the 
gross  protit  had  never  fallen  below  10  per  cent,  on  the  capital  outlay. 
l>uring  the  last  few  years  they  had  almost  entirely  changed  their  system 
of  generation  from  low  tension  direet-cuiTeut  to  high  tension  three-jAase. 
U'his  year  they  expected  an  output  of  not  less  than  KI.OOO.OOO  units,  and 
the  load  was  still  increasing.  .-\  large  electric  furnace  had  been  recently 
set  to  work  by  one  of  their  big  power  consumers  and  several  other 
fustomers  were  also  instaUing  additional  plant. 

Kingston  (Surrey). — At  the  Council  meeting  last  week  the  accounts 
of  the  electricity  supply  department  were  sumuitt^^d. 

The  outstanding  capital  expenditure  at  March  31  was  £(56,132  (com- 
pare<l  with  £71.(i3.j  at  March,  1916).  The  net  delicit  for  the  year  was 
£(5.790  (against  £629  in  previous  year).  .Consumers  increased  from  1.87,'> 
to  1.953  and  (equivalent)  32  watt  lamps  connected  from  83,395  to 
tMl.342.  Units  generated  by  coal  were  757,980  (181.987)  and  bv  fuel  oil 
492.605  (974.220).  Cost  per  unit  was  4-618d.  (3-622d  ),  while  receipts 
per  unit  dechned  from  3-49 Id.  to  3-3 14d. 

The  Lighting  Committee's  report  states  that  the  jirincipa!  reason  for 
the  heavy  deficit  is  the  greatly  increased  cost  of  fuel,  owing  to  the  large 
pro|K(rtion  of  coal  which  has  been  consumed  compared  with  fuel  oil,  as 
on  account  of  the  fracture  of  the  crank-shaft  of  tlie  two-cycle  Diesel 
engine,  that  plant  was  out  of  commission  during  the  whole  of  the  year, 
and  as  a  constf|ucnce  the  larger  proportion  of  the  units  supplied  were 
generated  by  the  steam  plant,  and  only  the  smaller  prop.ution  were 
generated  by  the  remaining  Diesel  plant.  The  four-cyil  ■  horizontal 
Diesel  riii  engine  has  worked  satisfactorily  throughout  tiu'  greater  part 
of  the  year  at  a  ver>'  low  cost  per  unit  generated.  The  units  generated 
by  steam  cost  in  fuel  2-61 7d.  per  unit  ;  while  those  generated  by  the  oil 
plant  only  'o^t  <)-421d.  per  unit. 


COMPANIES'  MEETINGS  AND    REPORTS. 

AUCKLAND  ELECTRIC  TRAMWAYS  CO.  (LTD.)— The  total  revenue  for 
the  y<ar  .ti'l.-.l  .liiix-  .'in  was  £286.XKtl,  and  IraHic  receipts  were  £2S2,<i9S. 
an  iri'  r<;i-'-  •■(  17.91 1  for  the  ]>revioiiM  year.  After  meeting  all  expen.ses 
ineludiiii;  12o.Hii2  (or  di-bciiture  and  other  interest,  the  rental  and  per- 
centagi-  of  prolit.H  payable  to  .Auckland  Council  (£i),4l)l )  and  setting  aside 
f2.'i,<KlO  to  renewals  and  di-|ireciation  aveount,  tln'  surplus  is  £.'|5,3I7. 
Iimking.  with  £4. Mil  brought  forward,  a  total  of  £.59.918.  T'hi-  ilircctors 
reeonim<-nd  that  £10,000  lie  transferred  to  reserve  and  that  a  further 
<lt\  idend  1h-  pai<l  on  tin-  ordinary  shares  of  Is.  per  share  (h'so  tax)  for  the 
lialf.yeur  ended  .bine  30,  making  U.  7d.  jwr  share  for  the  year,  and 
Ivnviiia  £5.293  to  b.-  rarried  forward. 

DRAKE  <c  OORHAH.  (LTD.)  Mr  liernar<l  M.  Draki-.  who  jiresided 
over  lie  iiriiiual  iii'il lo);  hul  week,  said  the  pai(  year's  profit  was 
£1 1.395,  aiMin-l  1X.527  for  the  |irecedln){  year.  In  the  comse  of  a  review 
tii  the  Company's  history  he  Maid  that  by  athipting  »  i onservative  policy 
in  the  matter  o(  iliHtribution  they  had  been  able  ti>  enter  new  lii'lds 
without  having  to  raise  adilitionul  i^apital.  which  wouhl  have  bi'cn 
diliicult  to  obtain,  it  wan  fortunate  that  the  Hoard  di'iiileil  in  thi-  jiast 
not  to  rely  solely  on  loiintry  hoiuie  lighting,  with  wlii'  h  Ihi'  nanii'  of  the 
44<mpaiiy  vi^it  originally  <  onne<'te<l,  for  in  spile  of  I  In-  pruitical  Mus|ien- 
HJon  of  Ihit  <\iinH  of  work  they  luul  been  able  by  iiianufa'turing  and 
wholennlcr  trade,  louplid  with  •■onlnuling  for  thi-  i'i|ui|iinenl  of  war 
faetorieii,  inni)m.  a"rodroinc'><,  Ac.,  (o  rea<'li  a  turnover  considerably 
in  i-.xifim  of  what  wax  ppviouHly  foiiii  I  poHNible.  'I'li'-re  was  little  doubt 
that  the  HUpply  of  elivtre  al  |HiWfr  to  (m  lories,  in  wliiili  liireelion  the 
<;oinpaiiy  had  Ji'ijuiroil  c  oimiderable  experienie.  would,  after  I  he  war. 
l<ceome  a  more  valuabli-  bramh  ol  their  buniiwxM.  Thx  "lliiih'r" 
fitlinK.  invenleil  bv  a  nii'inlH-r  ol  tlu-  ntafT.  (or  liglitini;  inaehini'  tools, 
)itd  aireotly  |iioved  IIh  eflii  n<  y.  nml  wiw  iN-ing  adopdil  iim  a  Niaiubird  In 
many  («i  tori«  ■«.  Tin-  |iower  slalion  er«H'l<t|  by  I  In-  eoinpany  for  a 
lenrjing  (henii'al  <  oinpany  hail  fur  noine  lime  beiii  working  niglil  and 
ilay,  and  had  uiveii  xatiHliw'tion.  Ni'goliatlonn  were  in  progress  lor  niiniliir 
work  on  a  larger  scale.  The  Maneheiiter  branch  had  doiii'  well  ami  again, 
itkowed  IncreniH'd  iirolils. 

Kl.KlTIIK    \tLn\ii,y.  riuiniiKHs. 

I  <  "  le  biisiiiins,  as  might  Ih'  cxihtIihI,   had  iiicreiisi'd, 

■o.<l  |i<ubl  IhnI  the  remiltii  oblained  would  ensure  a  eon- 

1  '111'    iiM'th'Ml   of    propiiUioii   evi'ii    wliiii    |H-tlol    was   again 

.     ■'!"  i.n«oiiab|i-  prii-e«.     The  company  had  luen  appointnl  sole 

""  '         ..,!.<    (or   Ihi'  Wilkinn  unloading  neor  (>.i   joriies,  wlii^  h  IiihI 


been  adopted  for  use  in  France  on  a  considerable  scale.  It  had  advan- 
tages over  the  ordinary  tipping  wagon,  and  co,:ld  be  fitted  to  existing 
vehicles.  As  the  lease  of  the  present  warehouse  and  works  was  expiring 
they  had  taken  the  Rockingham  Works,  Newingtofi,  on  lease.  Mani- 
festly, if  tlie  pre-war  dumping  was  again  to  be  permitted  and  the  elec- 
trical industry  was  not  to  be  fostered  more  than  in  the  past,  the  manu- 
facture of  electrical  goods  would  again  show  poor  returns  on  capital 
invested.  In  view  of  the  uncertainty  tliey  had  npt  felt  it  wise  at  present 
to  extend  their  manufacturing  on  the  scale  that  they  would  have  wished. 
However,  they  anticipated  that  in  any  event  the  wholesale  mcrchanting 
branch  at  home  and  overseas  wovdd  expand,  and  they  were  negotiating 
for  a  warehouse  which  should  meet  tlieir  needs  for  many  years.  They 
had  a  good  list  of  orders  for  the, first  quarter  of  the  current  year,,and 
were  constantly  receiving  repeat  orders  from  firms  for  which  they  had 
worked. 

NAIROBI  ELECTRIC  POWER  &  LIGHTING  CO.  (LTD.)— The  directors- 
report  .=tates  that  tlie  number  of  units  generated  in  1010  was  1.495,281 
against  1,122.744  in  1915  ;  the  motors  connected,  b.h.p.,  were  equal  to 
648  b.h.p.,  against  431  ;  and  the  lights  connected  (40- watts  eciuivalents) 
were  9.811,  against  8,044.  The  auxiUary  steam  plant  at  Nairobi  was 
used  to  the  extent  of  rather  more  than  10  per  cent,  of  the  total  units 
generated.  The  preference  and  ordinary  shares  have  been  consolidated 
into  shares  of  one  class  only.  The  operations  of  the  (_'ompany  have  been 
carried  on  under  continually  increasing  difficulties  due  to  the  war,  and 
further  developments  are  nearly  sto]>pcd  on  account  of  the  impossibility 
of  procuring  the  necessary  plant  and  materials  for  efficiently  hanc'liiiL; 
them  at  Nairobi.  The  directors  declaicd  interim  dividends  of  3  per  ce  nt 
each  in  respect  of  each  half  year,  with  a  final  dividend  of  4  per  cent,, 
making  altogether  10  per  cent,  paid  for  the  year  on  all  sharesj(less  tax). 
WESTERN  TELEGRAPH  CO.  (LTD.)— TJie  report  of  the  directors  fur 
the  year  ended  June  30,  1917,  states  that  owing  to  delays  arising  from 
the  war  in  obtaining  tlie  necessary  returns  from  foreign  stations,  and 
administrations  and  also  to  so  many  members  of  the  permanent  staff 
being  on  active  service  it  was  not  imtil  recently  considered  possible  to 
present  the  accounts  and  balance  sheet  duly  audited  in  respect  of  the 
vi  Ml  dm  iiii;  1  hi-  month  i4  November  when  it  has  been  customary  to  hold 
•  I"  .inhii;il  ^cn.  ral  mcrtiii'j.  In  these  circumstances,  the  directors  being 
>^.iiisii.  .1  ili;ii  till-  iR-t  eaniiiigs  for  the  year  would  be  sufficient  to  justify 
an  additional  payment  at  the  same  rate  as  was  paid  for  the  previous  year, 
dei-ided  to  declare  the  usual  dividend  and  bonus,  warrants  for  which 
were  accordingly  posted  on  the  7th  inst.  The  revenue  for  this  period 
amounted  to  £r,073,295.  17s.  4d.  and  the  woikiiii:  r\,,rn.s.-.-s  to  £397,8911. 
16s.  9d.  .After  providing  £32,747.  for  dcii.  nlniv  ,in,k  iiitni-st.  and 
£149,225.  14s.  7d.  for  income  tax  and  excess  luoliis  du(\.  tlu-i-c  remains 
£193,432.  (is,  ;  t(f  this  is  added  £38,344.  13s.  2d.  broui;lit  forward,  making 
a  total  of  £531,770.  19s.  2d.  The  directors  have  transferred  £150.000 
ill  further  reduction  of  the  amoimt  of  capital  expenditure  in  excess  of 
tile  share  capital  and  debenture  stock  issued.  £100.006  to  general  reserve 
fund.  £30,000  to  land  and  buildings  dcpieciation  fund  and  £50.000  to  thi- 
niaintenance  ships  reserve  fund.  Three  interiin  dividends  of  If,  per  cent, 
each  and  a  final  dividend  of  U  per  cent.,  also  a  bonus  of  2  per  cent,  have 
been  paid,  amounting  together  to  £16(i,344,  making  a  total  distribution 
of  8  per  cent,  (tax  free)  for  the  year,  thus  leaving  a  balance  of  £35,432. 
ills.  2d.  to  be  carried  forward. 
The  S4tli  ordinary  general  meeting  will  be  held  on  the  21st  inst. 


NEW   COMPANIES. 


Ill 


RUSTLESS     IRON    (COWPER-COWLES    PROCESS)    (LTD.)     (148,832).-  - 

i-i;.  N'lu.  6,  lapital  t;5,."i00  in  5.(100  7.',  pi-r  ri-ii( .  niinulntive  preference 
laics  of  tl  rarli,  and  10,0011  ordiiiaiy  slian-s  of  l.s.  each,  to  carry  on  any 
iisineHH  coiinei-tcd  with  the  mamifai-l  urr  of  rustless  iron  and  other  metals, 
id  thedevelo|)ment  of  (irocesses  for  jirevcnting  rust  and  corrosion,  and 
I  rarry  on  the  luisiness  of  niechauii-al  and  electrical  engineers,  metal- 

cisls,  ,Vc.  .\gi-i-i-iueiil  with  iShcriird  Cowpcr-Coles.  Kirst  directors 
rlildc  .Shi-iard  Cowjic-r  Coles. 

TAYLOR  &  CO.  (HATTON  GARDEN)  (LTD.)  ( 148,833). -IVivivte 
iii|iaiiy.      Ileg.    Nov.   6,  capital  £1,(100    in    £1    shares,    manufacturers 

and  dealers  in  mica,  iiiiranite,  eleclriial  plant  and  aeeessortcs,  insulat- 
L'  iiiailiinci-y,  mica  i-liiniiii-ys,  lani|i  lops,  ,Vi-. 


CITY   NOTES. 

CENTRAL  ELECTRIC  SUPPLY    CO.  (LTD.)     The  I  (ler  mil.  .jiiar 

d-b ire  Miock  Iraiish-r  books  of  tins  eompaiiy  will  be  ,  losed  fn 

I7lli  lo  lliii  30th  hiKl  .  inclusive,  pirpaiatory  to  flu-  piivun  iit  of  ii 
•  llle  Dee.    I. 

INDIAN  ELECTRIC  SUPPLY  b  TRACTION  CO.  (LTD.)  \n  i 
-In  111.  nil  of  2>.  pi-i  11 1,1.  Iiiis  been  deil.in-d. 

8T0THERT  &  PITT  (LTP.'  .\  divid.-iid  of  III  per  .-enl.  and  In 
2,1  pel  leiil.  (lov;e(|ier  2s,  6(1,  per«liaie).  Ia.\  free,  has  l.eeii  ileihi 
llieordiimry  sluiiesfor  the  pimt  ywar  ;  £5,000  lias  been  plneed  (or. 
£12,998  to  e\liii^,iii«h  goodwill  aoeoiliit  ;  £2,00(1  (o  a  fund  for  lien 
old  eniployecH,  The  lionuii  is  rtmtribiile.l  from  (he  (inal  insdilnii 
on  the  contrail  eompleled  prior  to  .lime  30,  1914,  for  the  U 
(hivernment. 


Nioning 
III  due 
-a/,ilian 
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We  also  manufacture 
Electric  Cables  of  every  kind. 
Switchgear,  A.C.  and  D.C. 
Motors  and  Dynamos. 
Lamps  and  Lighting  Fittings. 


SHELL-BAND 

HEATING 

TRANSFORMER 


for  heating  Copper  Shell-Bands,  from   6 
to  13'5in.,  by  Electric  Power 


The     quickest,     cheapest,     cleanest     and 

safest    method.       In     use    by   many    large 

munition  works. 

Ask  for  Leaflet  T 1/2 2. 

''<     ■  "■''i!!iii!'!ii!ii;;i;]iii;;;i' 

Transformers  for  Power  (List  P). 
Transformers    for    Wireless    Telegraphy. 
Testing  Transformers  up  to  250, 000  Volts. 


Contractor*  for  Electrification  of  Works, 


Johnson  «„  Phillips  h 

MKIUKAI     I  NC.IM   1   kS   \  (    \HI  I     NlAKlkS 

Charlton.  London.S.E.  7. 

And  12  UNION  COURT.  OLD  BROAD  STREET.  E.C.  2. 
BIRMINGHAM.  CARDIFF,  GLASGOW,  MANCHESTER. 

206.  Corporation  SI.      9.  Park  PI.      I  59.  W.  Ceortr  Si       251 .  Deanirair 
NEWCASTLE  ON-TYNE.  PORTSMOUTH 

44b.  BUckett  St.  Cleveland  Rd.   Gosport. 


IROMetAD 
SWITCH 

.AMI? 

FUSE 
GEAR 


The 

QUALITY 

products 


lllu>tl;itfil  lliTr,  It  liitllK--  tlif 
irwist  lonliuts  frmii  MippK  t'>  fvisi-. 
•illstmiin,  willshii'ldcchiminulu'd- 
ch'd  in  ;Ki)){lisli  poicclain  basi-s 
IMiints  rnsurinm'  jiirfict  s;ifoty. 
.Nrnpli'  vciitii.itioii  is  ]ir(i\  idrd  in 
<  III  p.ilfnl  I  oii-.iniiif,'  vcntil.ilcd 
•  h.inilH-r,  luiikiiij;  tliv  K.VNT.VKK 
:tc    ur.der    the-     m  vcnst     tests. 

PROMPTEST   DELIVERIES 


,1  .ill  i; 


titin>-iit> 


;l:.  :.  lu.idi 
I  isi    Irif 


I  he  MIDLAND  ELECTRIC  MANUFACTURING  CO..  Lid 

lUad    Office    and    Wail<<        lt..)ofd    Slr.el.     HIKMINOtlAM 


nniNCMr.j   iosdos 


Atnpbctl  Si 
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is  obtainable   by   using 


IGRMIC 


'Xonspede''  or  '' Varispede''  Panels 


Their    protective    features    cannot    be    circum- 
vented by  the  impatient  or  unskilful  operator. 

They  abolish  starting  troubles 
and  thereby  increase  the  output. 

They  are  strong  and  reliable; 
every  part  is  substantially  de- 
signed and  amply  rated. 

Leaflet  No.  180  fully  describes  their 
exclusive  features.      Ask  for  a  copy. 


iGRATiic  Electric  C?Ep 

147,    Queen    Victoria    Street, 
LONDON.  Works:  BEDFORD. 


No.  180.  -"Conspede" 

Panel      for     constant 

spesd  motors. 


BERRYS     PATENT     FOOL-PROOF    SWITCHGEAR. 


Th.  .bo.o  illu.lr 


>U  ■•Ucllon  of  lh> 


lyp«>  of  Fool  Proof  Fuio  Switch  Go 


antafe"  Switch- 


boariii  w»  manufaclura,      If  anr  particular  ririlin  inlaraala   you,    wp    will  aond    you   (ull   ilotaiU  upon   rocoipt  of   your  onquiry. 

LONDON:  BIRMINGHAM:  MANCHESTER: 

"TMe    SWITCH    HOUSE.  "  SB.    fMEWMAN    ST  ,  W.  SUFFOLK      WORKS,     OOZELLS      ST.  6S.      KINO     STREET. 

NVWCASTLE      10    NFVILLEST.      Salllno  Ayant-H    C.  BOOTH.  BS<       OLASOOW:    45.  HOPE  ST.    Sallino  Agant- J.  H ALLY  CKAIQ. 
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THE   ROUND  Table. 

By  "  KVA." 

This  Week's  Chestnut. — Dining  the  operations  of  the 
R.E.s  in  Palestine  a  Colonial  jiuiln'  found  a  body  which  he 
recognised  as  that  of  John  of  Antinch.  He  telegrapljed  to  the 
Colonial  authorities  :  "  Have  found  body  of  John  of  Antioch  ; 
may  I  remove  ?  "  He  received  ;i  reply  :  "  He  has  been  re- 
poited  missing  for  some  time  ;  jilcase  send  his  identity  disc  1  "" 


A  Newport  correspondent  serd~^  me  the  following  :— 

A  man  who  had  applied  for  •■mployment  in  our  electricity 
dcimitment,  but  was  rather  diss;itisfied  with  the  terms,  wrot*- 
a.>  follows  :■ — 

■■  Sir  :  Your  letter  to  hand.  Vnu  needn't  worry  '  old  kid  "  ; 
1  did  not  intend  coming  to  see  you  anyway.  A  cold  winter  job 
I'.nd  28s.  a  week  and  pass  a  doctor's  examination  et  al.  : 
you  want  a  "  heluva  '  lot  for  youi-  wages,  cocky  ;  more  than  I 
woulrl  give  you,  believe  me,  even  if  your  tramway  system  ran 
to  Iieaven  !  "     I  think  this  will  ti'ke  some  beating,  eh  i 


Several  Round  Table  readers  lu: 
recent  advertisement  of  a  tran.'^fi 
i.^suc  of  the  B.E.A.M..\.  "  Journi'.l. 
liui  quite  unwittingl)'  reverse  in 
picture  in  question  .shows  a  tran.-if 
with  Tinder  wheels,  up.side  riowv. 
former  might  be  designed  for  susp 
wii} ,  jiresumabiy  to  facilitate  in 
ri'ver.-^al  of  the  picture  is  all  the  mo 
<if  transformer  is  fitted  with  a  pat 
the  designer,  even  in  liis  wildest 
ilcsigners  do  iiavr  wild  moments), 
lii.wn  o|>eration  I  Still,  ])rinter8  h; 
■■lid  its  as  well  to  let  them  display  i 


\  I'  CiiUed  my  attention  to  a 
liner  maker  in  the  current 
It  shows  how  the  printer 
i|Miit!>,nt  illustrations.  Tin' 
(inner  in  its  tank,  com]>!eti' 
\t  first  glance  the  trans- 
ension  on  an  overhead  run- 
si  lection  and  repair.  The 
le  ;imusing  becau.se  the  type 
■nt  oil  float,  which  I  e.\i)ect 
moments  (and  tran.sformer 
dill  not  figure  on  foru])si«le 
',ve  a  keen  ,sen.se  of  hutnciur. 
t — .sometimes. 


I  am  a.sHured  by  a  Hirniii)!.;lii'.ni  tiiider,  at  one  timi-  in  the 
'iectrical  business,  that  the  following  story  is  true  :  Way  back 
in  the  early  days  of  the  industry  it  was  easy  to  get  quite  ii 
i;i)0(l  jol(  in  ceiiitiii  tirins  if  one  nlTi  rteil  an  .American  accent. 
It.  bi-fell  tliutoni'  wliiiiii  wi'  will  r.ill  Smith,  for  the  nonce,  ob- 
tained .siicli  I'lnploynii'iit  with  n  fii f  I'iectricid  miinufacturers 

|i>"'boH8"  thi!  spare  pait  di'|iai1m>rii..  Ho  was  "sized  up  "  by 
the  other  members  of  the  sti'.lT,  vim  deciil«Ml  to  J)ull  his  leg — 
Inidly.  One  of  them  entered  tie-  I'leplione  e.xchangi-  iit  the 
iitlici',  and  rinj;inn  u|i  the  .spoof  bo-^   o|    the  .spare  parts  depe.rl- 

nient  JMofi'Hwed  to  be  a  liriii  of  exporters  in  the  city.      He  then 

gave  out  from  his  imlints  tli.'  folli.wing  itenio,  whieli  were  to  be 

ilelivered  at  once  in  a  lin-liii>-<l  canr 

no  HotH  nriiiHture  slotN  without  coil- 

r>  groiwyds.  stray  field.  No.  Mi  gaii-. 

2  boxes  V.  I .  H.  eddy  currents. 

1  drum  of  gieiiNe  foriirmatiire  rwi'  ii"n 

2  polixhitig  iiiarliineN  for  pole  tipn 

2  gross  copprr  niiicgiig);ai'   bolt-    f"i    clieftiiiK   eddy  ciirientH 

roiltid  poles. 

''■  ilo/i>n  blow  oiitK  vitlioiit.  Hpindl'  ■<  "i  solenoids. 
'■  sets  of  Hjttiirnteil  points.  sidhII  -ui 

I   -oniplete  II.IMT. 

I    I  in.  iirinnliire  sluii't  of  puie  |i-.   I 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician-.  November  13,  1880.] 
Nickel  Pl.\ted  LocoMOTrvE-s.— The  Plating  Co.,  ol  the  Bi-=hopton 
Lane  Woiks.  Stockton-on-Tees,  are  nickel  plating  the  domes,  valve 
covers,  and  ether  bright  parts  of  seven  locomotive  engines  for  an 
English  railway.  This  is  something  new  in  this  countrv,  but  it 
will  probably  be  in  general  use,  as  the  finish  is  not  only  handsome, 
but  the. saving  in  labour  and  stores,  such  as  oil  and  waste,  is  con- 
siderable. 

■■  HoitSE-PowER." — An  American  has  invented  a  new  kind  of 
stable  floor  which,  among  other  things,  will,  he  think.*,  be  useful 
for  driving  dynamo-electric  machines.  The  floor  i.s  an  endless 
hand  of  transverse  '"  .«Iats,"  and  when  one  end  is  lowered  the  horse 
paces  upwards,  and  keeps  the  flocr  rolllne.  A  pulley  attached  to 
the  roller  convej-s  this  one  horse-power  to  an>-thilig  you  please. 
When  a  suitable  horse  has  been  invented  this  macliine  will  be 
perfect. 

CoNST.^STiNOPLE. — We  Understand  that  Mr.  .J.  Pender,  M.P., 
the  chairman  of  the  Eastern  Telegraph  Co..  who  at  present  is  visiting 
the  stations  of  the  Company  in  the  Mediterranean  district,  wan 
admitted  to  an  audience  with  the  .Sultan  at  Constantinople  on 
Tuesday,  Nov.  9.  .-Mthough  Mr.  Pender's  principal  object  during 
this  tour  is  the  business  of  the  Eastern  Telegraph  Co..  at  the  same 
time  ho  must  necessarily  obtain  a  great  amount  of  valuable. infor- 
mation directly  and  imhrectly  upon  ]K>litioal  iiiie.-itions:.  The 
impression  Mr.  Pender  forme<l  during  his  long  (IJ  houn<  nearly) 
Interview  with  the  Sultan  is  that  the  ruler  of  Turkey  has  a  strong 
desire  to  obtain  an  honourable  .settlement  of  ]X-ndini!  que-itions,  in 
order  that  he  might  give  elTect  to  a  settled  purpose  of  advancing 
the  industrial  and  material  development  of  the  countrv. 


Brazil. — It  is  reported  that  the  wolfram  deposits  ro>i-ntiy  <iis- 
(-(ivered  in  the  State  nf  Minas  d'eraes  are  very  rich,  and  th..Mr  position 
near  the  V'ctoria  .Minus  Railway  a  favourable  one.  A  single  v?iii 
has  already  yielded  1  "i  tons  per  day  of  wolfram  mineral. 

The  following  are  extracts  fmm  the  messjige  addresse<l  to  tha 
Legislative  Council  on  .July  17  by  the  I'rcsideiit  of  the  .State  of  San 
Paulo  (Dr.  A.  .Xrantes) :  — 

I'uhlir  Lighliiiij  nf  Snn  Paulo. — There  has  been  no  increase  in  the 
electric  light  ng,  which  is  supplic<l  by  3S0  high  int'-nsity  lamps  nnd  4(Ml 
iiuamlc'^ceut  lafiip-*  of  (50 c. p.  Th<- Stat<*  i-ontinm-d  In  provido  the 
I'll  otricliplitinjjofi-crlaiii  Ihoruughfan-s.  The(iovrniim-!it  hnvo  (i-«(Ui«.>s-<l 
with  the  I>i):ht  and  I'uwer  Co.  the  uiiiKralicni  nf  tin-  i-ontmol-i  for  tho 
electric  liphtini;  nf  the  streets  ami  squares  of  the  capilal.  The  iicRotia- 
tions  will  be  mnrludcil  l.his  year,  the  ronlrnit.  for  the  iinitii  aliun  haviuB 
biv'n  signed  on  Kcb.  13  last. 

Trlf.i]honr.i.  —  During  the  year  thri'o  eonro-ssions  weiv  aranled  for 
tclephoni'  lines. 

It'ri/cr  I'oitrr Then-  is  now  In'foro  ('onj5n>»s  the  pr»|io«p»l  law  to 

regulate  the  question  of  I  lie  exploitation  u(  waterfalls  and  grneration 
and  distribution  of  ele.  (rii-  |>ower, 

AVoiK.Hiic  fl<ini.«,— Iliiriiig  Inst  yenr's  s..s.Hioii  law  No  \.:>^^  of  He,-,  30, 
l!)l(l.  was  pAKsed,  wliicli  snni-tinneil  the  establishment  nf  oron.miu-  tiankt 
ill  the  prini'i|ud  t"wn>  of  the  Stat««.     The  iM-lft'oveniiin:  l>.iMks  of  Ihii) 

capital,  of  Sanio".  (nnipinn"  anl  ''■' I'.-i..   ., .,  .i.i.  i  ,  i  ....)  n,^ 

now  ill  full  working  onb-r.      I'  I  in 

eoiiiieelion  with  the  n-veiiiie  ..  aid 

the  establishtiieiit  of  sio  li  Isiiik-  .      ^  ,...m..'    -        .  .  »ilt 

■  erlaiiily  loiisltlule  powirfiil  fn.  I"i-  lor  the  iMonono  •  tlio 

Stale,  mill  leinu  true  m  liooN  of  i .  ..nMniy  they  will  »u  ■  h- 

111!  rease  of  I  In-  .Stale's  |iro,bi.  tnoi 

ElMtrio  Steel  Works  In  Germany.     •  Kiiginrcrunt "  i.ij«toa  ih«t 

during  ih-  piiat  two  m-,ii>  10  , 1.-,  n  .  -l.-il  w,.ik-  ..f  tb.-  I  unt.iilKTg 
type  have  been  built  .Old  put  II  '  '  m:i 

lliingarv.  their  aggrrtale  •  .i|' 

.\nolhir   II    BorkH  ,y 

eily  bt'iiiu  2'JO.INHi 
of  "the  llexl   lew   lu 

tor  la«l    > (     In, 

\r.ii 
III. 


'.•.IMMMNNI  innrk« 


L.P.S 

I 

Sllh.t  1 
COTTON    . 

T 

■•iMiK.n, 

INSULATING 

MATER 

ALS. 

•  Cut 

V, 

1 

1    ..„.!. 

nltl.    1  in«n.    I'.i..,   .ml  Toe»«     Slralfkl  ■»•!  lU 

n.l    .%ll  K     rM'IS    .•..!    HIIIPIIN.^   f.r    .«.r>    di 

II   \1  111  1(1  HI)   AM>    1  Id  SSI' M  IN 
HK     LPS.    fLKOTRICAL    COMPAN 

Mn»i<li    I'Uo       W»>lnon>l->.     In*  it  on.     .S  W 

\..1„„.   ,-M<.          I.U.f.n--          1  ",ln..-..  \— ... 

SILVER  SOLDER  for  BRASS, 

Sp*ci»lly  luitablr  for  ELKf  TRICAL  INSTRUMENTS. 

r...    ^.mrl I. ..II... 

J     HLl  NDKl  L   c\    SONS, 
SOIO.  tlLY[|  I  PUIIII  llfltlU.  IH.  VUBOII  STIliT.  ff 
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SIEMENS 


IRONCUAD 

SV«flTCHGEAR 

FOR    AI.L. 

RURROSES 

Control  Pillars 
Distribution  Boards 
Main    Switchboards 


Write  fop  particulars  to  — 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITED 
Hun  OrrlCB:  PALACE  PLACE  JL\N>IOXS.  KESSIXLilOS  CX.,  W  8. 

Telephone:  Westkk-v  Win.     Telegrams:  "  biBMUR.\LO^.  Kess,  Lokuos.' 
'  Ltmo  ana  Supplies  Dcct.  ■   38  &  39,   UPPER  THAMES  STUEET.   E.C,     • 

'Xelephouc:  City  M50  Teletjrunis  :  "Sieijotob,  Cbst.,  London. 

HOME  BRANCH  ADDRESSES: 

Bi»jiisan4ii— Central  Ho.,  Now  til.   \  5Usciie9teb— 106.  Deanssate. 

Ueisiol— 30,  Urirlu'c  Street.  Sewo»stle— 6I-iiS.  Cullmijwood 

C»^Dll'F—«<.  St.  Miiry  Street.  Shkkkiklu— 'W,  Hi'jli  St.     iUUIgs. 

GlaSv'jW— <>;,  Waterloo  Street.  I  Sooth ahhtox — Hi.  lliu'li  Street. 

Branches  in  Principal  Towns  Abroad. 


For   Hotel   Lighting 

POPE 


WIRE  LAMPS 

Brilliant    and    Economical 


"C.A.V."   ELECTRIC   STARTERS. 

Messrs.  C.  A.  Vandeivell  &  Co..  Ltd.,  Acton,  London,  W.,  who 
are  well-known  in  the  motor  world  for  their  enteqjrise  and  pro- 
t'ressive  spirit,  have  recently  placet!  U))on  the  market  a  new  geared 
type  of  electric  starter.  The  improved  starter  is  driven  by  toothed 
gear,  of  which  the  main  feature  is  the  ingenious  arrangement 
for  throwing  the  pinion  into  and  ont  of  gear.  The  pinion  is  mounted 
upon  .1  screw  thread  on  the  end  of  the  starter  spindle.  A  switch, 
operated  by  the  foot,  controls  the  starter,  and  has  two  position--, 
the  first  of  which  has  the  eflfeot  of  drawing  the  armature  along 
endways  by  magnetic  attractioi;i,  which  movement  causes  the  te?tli 
of  the  pinion  to  bear  against  those  of  the  wheel,  while  the  starter 
is  made  to  rotate  slowly.  The  ends  of  the  teeth  towards  the  wheel 
are  tajiered  oft  so  that  they  will  fit  into  gear  in  almost  anv  position, 
and  SD  soon  as  they  get  into  mesli  the  pinipu  is  stopped  while  the 
starter  spindle  continues  t')  rotate,  thereby  screwing  the  pinicii 
along  into  full  gear.     A  further  de|ir('ssion  of  t!ie  switcli  pedal  runs 


■■■/.. .\.' 

ilic  starter  .il  full  s|i(rd  and  starls  the  engine.  As  soon  as  the 
iijginc  stait.s  tin-  pinion  is  run  in  llie  opposite  direction  aiuhinsctcvs 
along  the  Hi)jndle  out  of  gear.  The  following  aif  the  leading  features 
of  the  starter  :-— 

'I' lie  pinion  of  the  sliirliT  mol.T  is  noiseless  and  autonuilic  when 
'iigiiging  the  gear  on  tlio  (ly-whecl  ;  it  does  itol  in  any  way  nly  ii|m  u 
■<|HTd  ti)  cflVct  pnipiT  engageinenl.  It  is  only  jmssihlc  to  api'ly  the 
tail  power  iif  tlic  molor  when  the  gears  iiro  fally  ineahrd.  No  ilaimige 
'iiii  ii'Midt  friiiu  anything  in  the  naliin'  of  baiklires.  'J'lte  (liHeiigiigeinent 
or  rcli'ttHc  of   I  lie  plnidti  is  absolutely  automatic  and  certain  iiniuediiitely 

I  lie  engiiK'  Hlarts.  It  has  nothing  in  tlie  initiiieof  an  over  running  chttth, 
and  llirrc  in  no  reHiHtanc<>  switch  willi  its  cunHi'tpient  possiliility  nf  biiniing 
"Ul.  It  hftH  no  chain  to  Htreleh,  rn'ccMsitating  adjUHlnniil.  Its  ctll- 
rii'rii  y    Is   leinuiUablc.    the   current    .  (iusuni|ition    being   cvlrcntely    low. 

II  in  cvccptionally  liglil.  and  eoinbims  sirrngtii  wllli  siiiipliiity. 

The  Hlarters  aie  iniidc  iin  tlneosi/.u,  niid  llie  above  ilhistialionsglvoa 
k'"n(l  idi'a  iif  (he  relative  sizes  of  llie  series  of  "  '/.  "  type  starters.  The 
inuill  model  liimwii  by  the  gynibul  "  '/..('."  is  suitable  for  starling  inotois 
"P  111  aboiil,  111  II. r.  The  mediuni  size  model  wlijcli  is  known  by  llie 
■<\niliol  •■  7,.H."  in  suitable  for  use  mi  ears  up  to  about  ilOll.!'.  The 
ImiKihI  model  iif  the  series  is  known  by  the  symbol  "  Z. A."  and  is  capable 

III  Hliirlinn  llie  most  powerful  engiiies  lilted  to  ears,  while  it  is  alsn 
siiilalile  (i.r  murine  type  of  riiKiniH  up  In  aliiiiit  I  Til  I II.  r.  This  range 
of  HliiilerH  will  be  found  li>  cover  nil  iirdimiry  rei|iiireuieiits  ill  I'onneelion 
Willi  ntiirlerH  fur  internid  eonibuntimi  engiiieB  in  general  use  upon  road 
^1  hi.  I.  I  :i.  Hill  HH  f.ir  aeronniilicnl  loid  marine  wurk. 
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Our  Manufactures  include: 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Pho.  phor  Bronzt  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinioni. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


SURSAM   CORDA. 


One  of  the  members  of  our  Staff  at  presv: 
on  Service  in  Egypt,  having  3  days'  "  k-al 
recently  took  advantage  of  the  opportunitv  ' 
consult  the  Sphinx. 

Seated  on  the  warm  sand  in  the  cool  of  tl 
evening,  he  ;.r]rlr, ..^.^  that  inscrutable  fact  , 
follows  :- 

"O  Sphinx:  Your  Riddle  has  intrigued  11- 
vastly,  and  in  the  course  of  a  few  more  aeons 
we  hope  to  provide  a  solution  which  will  prov. 
acceptable  to  you  ;  in  the  meantime  perlui}  ~ 
\ou  will  vouchsafe  some  message  oi  hope  and 
encouragement." 

He  ceased,  and  deep  silence  followed,  hrok. 
Only  by  the  intense  somnolence  of  the  Sleepy 
Lizard  ;  then,  faintly  at  first,  but  afterwards 
jising  to  intense  drum  fire,  the  whole  desert 
palpitated  with  thr  life  inspiring  words 

BUY   B.  I.  CABLES. 


BRITISH  INSULATED  S  HELSBY  CABLES. 

^  LTD., 

Cablcmakers  and   Electrical   Ene^ineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON,    MANCHESTER,    GLASGOVA/.    BIRMINGHAM. 
NEWCASTLE.    CARDIFF.   DUBLIN.  LEEDS  &   BELFAST 


QUARANTCED 


8COONO    HAND 


THE   VICTORIA   ELECT  KIC    PLANT   CO, 

SPtNSFR    STREET,   WK  S  TMINSTER.   S.W. 

PtMil  VW«Bna«01»i  r^ttmi  VIcmtMMt.  SrvMt   l»<ln 


PEEBLES  "'>"•  ^••••'•«  »  c...  L««. 

ELECTRICAL  MACHINERY 
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The  New  PHENOL-FORMALIN  Products,  Manu- 
factured iu  Up-to-date  Plant  under  Scientific 
Control  and  freed  from  moisture  by  special  process. 

For  Moulded  &  Built-up  Insulation 

It  surpasses  any  Natural  Products, 

being  UNAFFECTED  by 

Heat,   Moisture,  Chemical  Fumes  and  Solvents. 

Sole  Selling  Agents  for  the  DAMARD  LACQUER  CO.,  Ltd., 

Messrs.  PINCHIN  JOHNSON  &   CO.,  Ltd., 

MINERVA  HOUSE,  BEVIS  MARKS,  LONDON,  E.C. 


LEWIS'S   SCIENTIFIC 
CIRCULATING  LIBRARY. 

ELECTRICAL.  MECHANICAL  &  GENERAL  ENGINEERING 
TEXT  BOOKS  &  TECHNICAL  WORKS. 

new  Works  and  neio  fedlttons  can  be  had  from  the  Clbrarp 
immediatelp  on  publication.       Telephone:  mcsecu  i»7t. 

BDBSCRIPTIOM,   Tovn   or  Ooontry,  fpom    ONE   ODINEA. 
READIMO  ROOM  open  Daily  to  8UB8CRIBBRS. 

H.  K.  LEWIS  &  Co.  Ltd., 

136.  GOWER   STREET,  and  24,  GOWER  PLACE, 
LONDON,   W.C.  1. 


SVITCHGEAR 


HIGH 

&   LOW 
TENSION 


THE 

NEW     SWITCHGEAR 
CONSTRUCTION  Co.,  Ld 

SUTTON,   SURREY,   ENGLAND, 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUN  METAL,  MANGANESE  BRONZE 

Brass  &  Copper 

Tubes  and  Sheets. 

BRASS  CONDENSER 
TUBES  FOR  STANDARD 
SHIPS,  &C. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BIFtlMINGMAIVI. 


fflGH-FREQUENCY  ELECTRIC  FURNACE. 

The  '■  EU'ctrital  World"  states  that  a  fumace  which  presents 
a  radical  departure  from  usual  furnace  practice  and  emhodies  the 
first  emplorment  of  oscillatory  currents  for  the  generation  of  heat 
and  production  of  temperature  has  been  placed  on  the  market  by 
the  Pyrolectric  Instrument  Co.,  of  Trenton,  N.J. 

By  reason  of  the  highly  effective  induction  possible  without  the 
interlinkage  of  a  magnetic  with  an  electrical  circuit,  currents  can  be  set 
up  in  the  containing  crucible  in  the  case  of  a  non-conducting  melt,  or 
in  the  melt  itself  if  this  melt  has  sufficient  conductance  to  permit  the 
flow  of  ciurent.  It  is  pointed  out  that  no  iron  is  used,  and  thus  it  is 
possible  to  raise  the  temperature  of  a  melt  in  a  crucible  until  its  resis- 
tance becomes  low  enough  to  permit  the  generation  of  heat  in  the  sulj- 
stauce  itself,  after  which  the  temperature  producible  is  limited  only  by 
the  durabihty  of  the  insulation  and  refractory  container.  Since  the 
furnace  operates  by  induction,  conditions  of  the  melting  chamber  may 
be  controlled  perfectly.  Consequently  it  is  possible  to  produce  tem- 
peratures exceeding  1,600°  C.  in  the  partial  vacuum  or  pressure,  with 
any  conceivable  atmosphere,  and,  if  desired,  without  the  contaminating 
influence  of  carbon.  The  furnace  works  on  a  two-phase  commercial 
circuit,  60-cycles,  220  volts,  with  balanced  load  at  unity  or  slightly 
leading  power  factor,  and  it  has  been  developed  by  Dr.  E.  F.  Northru]). 
in  conjunction  with  the  Pyrolectric  Instrument  t'o.,  mider  the  direction 
of  the  Ajax  Metal  Co.  of  Philadelphia. 


SCIENCE  IN  THE  METAL  TRADES. 


Prof.  T.  Turner,  vho  recently  delivered  a  lecture  at  the  Bir- 
mingham Univereity  on  ''  The  Scientific  Spirit  in  the  Metal  Trades,"" 
emjjiasised  the  difi'erence  between  a  loiowledge  of  facts,  important 
though  the_\'  might  be,  and  the  truly  scientific  spirit.  Science  orga- 
nised and  classified  our  knowledge,  so  that  a  r.  an  was  able  to  reason 
from  what  was  ascertained  to  what  was  unknown,  and  thus  for  prac- 
tical purjxjses  his  memory  was  vastly  extended.  He  lemembered 
laws  and  princijjles  instead  of  isolated  instances.  Metallurgists  were 
both  searchers  and  workers,  and  the  resear.hes  of  the  early  metal- 
lurgists hid  greatly  contributed  to  scientific  development. 

The  metal  trades  of  Birmingham  had  gradually  grown  up  during  tlie 
last  two  centuries,  and  were  still  largely  unorganised  and  unduly  com- 
petitive. The  scientific  spirit  would  be  appUed  in  the  first  place  to  the 
study  of  the  properties  of  the  materials,  in  their  raw  state  and  throughout 
all  the  jjrocesses  of  manufacture  and  of  use.  But  side  by  side  with  this 
more  strictly  metallurgical  study  must  go  the  study  of  commer('ial  con- 
ditions and  of  the  conditions  of  labour.  The  result  of  such  study  led  to 
cheaper  and  more  tm  form  production,  with  specialisation  in  particular 
ilirections,  but  also  to  improved  conditions  of  labour.  Ultimately  no 
manufacture  would  flourish  which  did  not  satisfy  both  those  who  bouglui 
and  those  who  were  engaged  in  the  manufacture.  There  were  two  obvious 
directions  in  which  the  scientific  spirit  could  hi  encouraged.  Firstly, 
the  young 'must  be  traim-d  so  as  to  fit  thimi  for  their  employmMit.  No 
system  could  be  satisfactory  wliioh  was  not  based  upon  the  .s\ipport  of 
the  manufacturers,  and  which  was  not  headed  by  the  university,  or  by 
training  of  a  university  type.  Not  that  any  large  proportion  of  tlie 
working  population  "could  actually  go  to  a  imiversity,  but  iirovision 
should  be  made  for  those  who  were  qualified.  SccoiuUy,  trade  or  sciien- 
tifio  societies  were  necessary  in  order  to  provide  npportunitica  for  inter- 
course and  for  extending  information.  One  of  the  most  useful  of  those 
societies  to  the  local  metal  trades  was  the  Institute  of  Metals,  whioli, 
since  it  held  its  first  meeting  in  Birmingham  in  1!)08,  had  increased  in 
membership  fivefold,  and  was  now  the  recognised  oeiitre  of  information 
in  (iinncction  witli  the  non-ferrous  trades. 


DOMESTIC  ELECTRIC  HEATING  PROGRESS  IN  CHICAGO. 

The  methods  adopted  by  the  Comnwnwealth  Kdison  Co..  of 
Chicago,  for  pojndarising  the  use  of  electricity  for  domestic  ]mrposes 
nir  tyi)ical  of  those  of  most  i)rogressiv(-  utility  comi)anies  in  the 
fniti'd  States,  and  therefore  we  give  an  outline  of  this  t'omi)any"s 
procedure. 

For  several  years  the  ('ommonwcall.h  (^o.,  as  a  i)arl  of  its  Kiuunu>r 
pronraiumo,  lum  liiicd  a  largo  number  of  college  men  and  experienced 
•  iinvaHserH  to  conduct  a  house-tolinUHc  canvass  to  sell  heating  devices 
on  ea.sy  tiTniM.  The  Halesruon  are  usually  employed  on  a  drawing  account 
phm  commission  Imsis.  and  they  wnili  in  crews  aicompanied  by  a  wagon 
uMil  an  exixTieiiced  num,  who  is  in  (he  regular  employ  of  the  company. 
TliiH  yrnr  the  iiimpaign  extended  from  .luue  l.Sth  to  Sei't'''"'"'''  '•'>*''■ 
with  an  average  of  fiO  men  working  from  four  wagons  on  the  job.  The 
"  lOliMtriial  World"  ri'porls  that  on  September  Jllh,  when  the  i^am- 
pnign  littd  four  diivs  In  run,  the  total  sales  of  the  dilTerent,  .l-vices  were 
jis  f.illt)WH  :  Kgg  1  ('.okcrs,  Ki ;  pen^olators,  l,7r>li  ;  irons.  Kl.OilO  ;  toastci-s, 
I  .:!7.')  ;  total.  Ilt.2(»2.  The  egg  (mioIo  rs.  which  were  of  the  hotpoinl  ly|X', 
were  Hold  for  Slt.oO  ;  the  jiet'colalors,  which  wer.'  Universal  and  hotpoint 
e(|uipmen(,  wiTe  Hold  for  84.75  j  the  (Jeneral  Flertric  toasters  were  solil 
for  sa.U.'j  ;  iiml  f  li"  irons,  which  were  of  many  dillerf'nl  makes,  were  sold 
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HENRY  WIGGIN   &  CO,  Ltd, 
George  Street,  Birmingham. 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 

TCI  CPHOUC:  $323  H0L80RN 
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Co-efficients  of  Friction. 


:     Hard  Oak  on  Oak  .19  to  .48.     Metal  to  Metal  .14  to 
:     Leather  on  Metal  .15  to  .46.     Hemp  on  Oak  .35  to 
FERODO  FIBRE                             4  to  8 
:             FERODO  BONDED  ASBESTOS     .3 

30     ■■ 
.53     . 

Ferodo  Fabric  and  Ferodo 
Bonded  Asbestos  not  only  pos- 
sess a  Higher  co-ef5cient  of 
iricMon  than  hard  oak,  leather, 
cast  iron,  hemp,  or  any  other 
rractical  friction  surface,  but 
they  are  infinitely  more  dur- 
able. They  save  power  by 
giving  maximum  acceleration 
and  deceleration,  and  absoroing 
more  pounds  of  energy  per 
square  inch  than  any  other 
friction  surface. 

Write' for  Lists  h— 

The   Herbert  Frood  Co.  Ltd. 

Works:   Chapel-en-le-Frith. 

Contractors  to  the  War  Offxe  and  Admiraj'y,  London 

Ger,eralOmniDus Company,  and Undergrcun::  Eleciric 

Railways  of  Londcn  ana  Paris. 

Depots  at    London,    Birmingham,   Belfast,  Bristol,  Cardiff, 

Edinburgh,  Glasgow,  LiverpzoU  Manchester,  and  Newc=sile. 


FERODO  FRICTION  SUR- 
FACES—give  equally  good 
results  when  brand  new  and 
when  worn  to  the  thickness  of 
a  sheet  of  paper. 
— cannot  spark — cannot  char — 
cannot  throw  off  metal  dust — 
cannot  seize. 

— are  always  reliable.  Each 
w5aving  is  thoroughly  tested 
by  experts  bstoie  .eavini  our 
works. 


FERODO 


Fri  GMoh  Sij  Ff  ^'(S'^^l 


for  S3.o0.  The  success  oi  tlie  year's  campaigu  is  said  to  be  clue  to 
improved  advertising  and  to  the  thriftiness  of  that  class  of  housewives 
which  was  interviewed.  The  canvassers  in  their  house-to-house  work 
did  not  enter  the  city's  liigh-class  re.sidential  and  apartment  house  dis- 
tricts, but  strove  rather  to  reach  the  home  of  the  average  wage  earner. 


BOILER  TUBE  VACUUM  CLEANER. 


In  a  recent  issue  of  the  "  Electrical  World,"  particulars  are  wiveii 
of  an  electrically-operated  vacuum  system  for  boiler  cleaning. 

At  a  sub-station  of  the  Worcester  (Mass.)  Electric  Light  t'o.  iour 
loll  H.  p.  steam  boilers  are  employed  to  supply  steam  heat  to  some  storii^ 
and  offices.  The  boiler  plant  formerly  supplied  hijih-pressure  steam  to 
an  isolated  plant,  but  when  the  service  was  taken  over  by  the  company 
the  demands  for  higli-pressure  steam  were  virtually  eliminated. 

The  introduition  of  the  electrically-o])eratetl  vacuum  system  for 
cleaning  the  tubes  has  saved  from  !S4o  to  S50  per  month  in  fuel,  as  it  is 
no  longer  necessary  to  run  the  steam  pressm'e  up  to  150  lb.  to  blow  out 
the  tubes.  Tlie  cleaner  is  of  the  8pencer  turbine  type,  and  is  rated  at 
7-.5  H.p.  A  2  in.  (5-1  cm.)  pipe  is  run  from  the  boilers  to  a  vertical  tank 
in  an  alley  outside  the  sub-station,  and  all  tube  debris  is  delivered  into 
this  tank.'-proyision  being  made  for  the  removal  of  soot  and  tlirt.  The 
withdrawal  of  .soot  from  the  tubes  is  effected  by  attaching  a  metal  hose 
to  a  service  outlet  and  inserting  a  s|)ecial  nozzle  into  the  tube  end.  The' 
nozzle  is  equipped  with  a  flange,  wliich  covers  the  tube  and  ensures  a 
satisfactory  vacuum.  The  nozzle  consists  of  a  piece  of  pipe  about  4  ft. 
long,  held  by  two  brackets  fitted  with  wootleu  handles  to  protect  the 
fireman  from  the  heat,  which  is  too  great  to  permit  grasping  the  nozzle 
itself.  With  the  equipment  cleanins;  of  a  boiler  can  be  done  witliin 
10  minutes,  with  the  fire  banked  or  with  the  boiler  cold.  It  is  estimnkid 
that  at  least  500  lb.  (226-8  kg.)  ofioal  is  saved  daily  in  the  plant.  The 
tubes  are  given  the  "  vacuum  treatment  "  each  morning  about  foiur 
o'clock,  the  boilers  being  banked  fiom  1 1  p.m.  to  5  a.m.  The  tube  con- 
ditions are  much  improved,  inspection  showing  them  to  be  clean  and 
bright,  instead  of  dull  and  dirty,  as  was  the  case  after  employing  the  old 
lucthods  of  cleaning.  The  fire  room  is  much  more  comfortable,  smoKe 
is  reduced,  and  the  insurance  premium  has  been  reduced  S15  per  year. 


CONCENTRIC  WIRING. 


GENUINE 


VULCANISED  FIBRE. 

MOSSES  &  MITCHELL, ■"fi^SSS.'S.""'^ 


INSULATION 


BBADS 


^mp/e  SfocAs  />?  c?//  S/'zes  a 
HOLDER-HARRIDEN  LIP. * 

Noble   House  iS-37     Noble  St. London  EC 
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tit.     7/<c 
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.At  the  nnmial  meeting  of  the  International  Associatitn  of  Muiii- 
<  i|>al  Electricians,  which  %vas  held  at  Niagara  Falls  (N.Y.)  last 
month,  a  resolution  again.st  concentric  wiring  was  adopted. 

Tlu-  resolution  stated  that  "  bare  grounded-return  wiring  systems  have- 
gT'cat  demonstrated  disadvantages  and  no  demonstrated  advantages 
from  the  .standpoints  of  life  and  fire  hazard  as  compared  with  present 
systems  of  wiring  in  this  country,  and  that  they  do  not  comply  with  the 
rules  of  the  National  Electrical  Code  and  the  .National  Klcctrical  Safety 
(  ode.  which  meet  in  a  satisfactory  ilegrec  all  conditions  iil]taining  in  this 
country  for  the  best  protection  of  life  and  lire  hazard  conditions  in  step 
with  the  progr<'ss  of  the  electrical  intlustry.  The  association,  therefore, 
iiuqualifiedly  endorsed  the  findings  and  report  of  the  electrical  industry 
.^iili-committee  on  bare  groundedreturn  wiring  svstems." 
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lOLE  M«KEI!>: 


GRIFFITHS  BROS,  t  CO..  LOIIDOII,  LTD.  """l'oni)(?STb?"" 
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THE  GREAT  CENTRAL  RAILWAY 
puMPS  from  the  Metroprdis  North- 
wards through  the  centre  of  induBtrial 
England,  throwing  out  its  branches  East- 
ward and  Westward  to  the  Coast. 
^  It*  Lincf  run  orer  the  Great  Midland 
Coalfield  (of  over  .^,000  square  miles  area) 
which  extends  into  the  Counties  of  York, 
Nottingham,  Derby  and  Lincoln.  Thii 
Coalfield  is  the  largest  in  the  British  Isles, 
and  i»  rstiniatrd  to  contain  not  Irjs  than 
forty  iiin'-  thou.naiid  million(49,ooO|0<.io,oo<i) 
tons  of  fr,al. 

Y  The  important  Coalfieldi  of  Lancashire 
and  North  Wales  arc  alvi  traversed  by  the 
Company^  linc^. 

K  There  is  thus  afforded  an  easily  accessible 
source  of  fuel  supply. 

^  The  New  Eastern  Port  of  Imminghnm 
ili'.idd  |)arti( uliirly  attract  Iroder-i,  as  itn 
m<'drrn  rf|Mij)m«-nt  and  aecrssibility  at  any 


ADMIRABLE 

SITES 


FOR 

NEW 


WORKS, 
FACTORIES, 


&c 


time  of  the  day  or  night,  irrespective  of 
tides,  ate  important  time  und  labour 
saving  factors. 

\  Adjoining  the  Great  Central  Railroad  at 
various  parts  of  the  system  are  situated 
Valuable  Sites  for  Works,  where,  by  the 
introduction  of  siding  acconimodatioo, 
goods  can  pass  right  into  and  directly  out 
of  the  works,  which  greatly  assists  the 
Manufacturer  to  attain  his  desired  position 
in  the  World's  Markcti. 
^  For  iniormation  plca.se  communicate 
with  the  O.C.K.  Publicity  Office,  216, 
Marylelxmc  Uoad,  I/>ndou,  N.W. 
II  Owners  .and  Agents  of  LAND  and 
BUILDINGS  for  SALE  or  TO  BE  LET 
near  the  Great  Central  Railway  are 
requested  to  send  particulars  to  the  G.C. 
Estate  Office,  12,  Paton  Street,  Piccadilly, 
Manchester. 

SAM  I'A"V,  General  Manager, 
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MOTES. 


Higher  Efficiencies  in  the  Boiler  Room. 

TliK  cloxp  attciitioii  niiw  bcin;;  ilivntcil  tii  t'cunomy  in  fuel 
Icad.H  fine  to  i-in[)liasi.s('  tlic  view  that  tlifi'f  arc  gri'at  opixiv- 
ttinitii's  fi»r  improved  nicthoiis  in  thr  l»oilei-rooni,  a  section 
•  i\  the  i^ciii'ratiiii^  stai.ioii  that  hardly  sooms  to  have  yet 
ii'ccivi'd  the  wientific  treatment  l)e,stoWed  on  the  electrical 
side  of  generation.  It  is  not  only  in  the  plant  for  conversion 
of  jieat  energy  into  .steam  that  improvement  is  po.ssible  :  the 
I  raining  of  thone  in  charge  of  siic|i  jilant  is,  perhaps,  even  more 
comliicive  to  economy.  This  point  tx  well  put  by  Mr.  .1.  (5. 
Wdiikkr,  in  an  article  in  the  "  Kleetrii  nl  ItevieA-  and  Western 
Kleetrieian."  when  he  says  : — 

ll  n-((ujri-M  nwn  o(  inti'lliKeno-  ami  i/m.d  judKn«-nt  l<>  «u|ktvim<'  fuel 
ed.nnniy,  iinrl  the  end  dei(irc<l  will  mvi  i  \h-  ittlaini-d  n»  Innu  iw  we  hold 
the  cild  wli'ii  llml  tlii'  ri'<|Miiiil<'H  of  kim.iI  lirnii;  un-  brawn  and  n  strong 
biirk. 


Possibilities  and  Actual  Results. 

I  \  eiiMsidei  ing  pii.Hsilde  .savings  in  a  LoiliT  room  a  distinction 
■hmdd  be  drawn  between  improvements  in  ei|iiipment  and  in 
o]ierikiion.  Tlie  nece.Msary  lo.sses  in  the  generation  of  s.eain 
under  rertiiin  conditions,  ftnm  H  to  10  per  cent,  of  the 
I  lieat  vaiiii'.  The  highest  tlunretiral  eflicieucy  is  thus 
^>  '  ■  'I'J  per  cent.,  and  in  pra<'tiee  i<imliine<l  grate  and  boiler 
'  riiicH  of  1^)  to  Hit  per  cent,  are  not  lutusiial.    Mr.  Wokkkk 

''  l.s,  however,  that  on  the  avemge  an  operutuig  eflicieucy 
"I  111,  I  %•.•)()  percent,  may  be  e.xpected  in  the  I'nited  Slates,  Aiiil. 
'>-<  I'.'  eijiiipment  is  now  fairly  \m'II  stniidnnlised,  the  niost 
I'i.i'  III  Hoiiree  tif  inellicieiiey  is  bad  laethnds  of  operation.    The 

'' r".;iire  diiubtless  apjdieN  old^   ."  priMite  plants  or  Imdly 

That   consideritbli     impmveiiioiitH    in   nverAll 

II  be  mivcle  IS  shoWii  l>v  i.lie  PX|iorii<lice  n(  A   btriie 

I  '  «'|'     ill    '  iileago.    Whiili    foiii  ■    T',  lb.    of     coul     per 

•''luWttti.i,,,,,^  1,,,^  ,^,  J,,,,.,,.,,,  2J  lb.  of  coul  per 

l-lli>\v,(U    I,.   ,. 


result  is  ascribed  to  improvements  in  turbine,  Ixjiler  and  stoker 
equi])mont.  as  well  as  methods  of  operation,  bui  the  latter  were 
probihly  important  (acioi-s.  The  most  progressi  e  stations 
in  this  country  can.  of  course,  point  to  considerably  better 
results  than  this  figure.  Xeveitheless,  we  agree  that  there 
is  room  for  more  scientific  method,  especially  in  the  training 
of  those  res])onsihle  for  operating  the  boiler  house.  It  is  in 
this  part  of  the  power  house  that  the  investment  of  salaries 
finds  its  best  return. 

A  U  liversity  for  Research. 

Wk  notice  that  a  Bill  to  create  a  national  university  for 
promoting  research  was  introduced  in  the  last  Congress  of  the 
I'nited  States,  and  that  a  similar  Bill  will  probably  come  before 
the  piesenv  Congress  ne.\t  month.  The  jiropo.sed  university 
has  some  unusal  features.  One  of  the  objects  of  tbe  recent 
Bill  was  to  provide  instruction  in  foreign  trade,  diplomatic  and 
consular  .sei\  ice  and  international  law.  in  addition  to  scii-ntific 
subjects.  With  regard  t"  the  .scientific  aspect,  the  objects  in 
view  Were  to  promote  the  advancement  of  pure  and  a]>plied 
cience.  to  ]>rovide  for  higher  instruction  appertaining  to  post-s 
of  importance  in  the  State  and  to  eo-ojierate  with  scientific 
de|)artments  of  the  (Jo»  eminent  and  with  in.stitutions  of  higher 
learning.  The  university  *'as  not  to  be  one  for  conferring 
degrees  :  in  fact  the  holding  of  a  degree  was  to  be  a  pr»'- 
liminary  condition  to  admission.  (Jovcrnment  museums, 
libraries  and  laboratories  were,  as  far  as  ])ossible,  to  be  o|>en 
to  students.  This  is  certainly  a  novel  step,  but  we  have  some 
doubt  as  to  the  desirability  of  a  university  of  this  kinil.  which 
we  sliouhl  rather  reeard  as  misnamed.  By  all  means  have  a 
rese.'jrch  institute,  but  in  that  case  we  think  it  will  be  bettiT 
to  have  it  entirely  free  from  questions  of  t^-aching.  If  the 
universities  are  to  play  a  .serious  jiart  in  research,  as  they 
certjiinly  shoulil.  then  they  will  probably  he  most  effertive  in 
this  direction  if  departmeiit.s  an*  formed  exclusively  for  re- 
.search,  such  departments  being  open  to  atlvanced  students 
t.aking  post-grailuate  courses  and  to  such  other  scientific 
W'orkers  as  may  be  properlv  <|ualiruHL  I'nivenMties  iu  tJiis 
country  are  aln'a<ly  iloing  a  gn'at  ileal  of  Work  in  this  direction. 
an<i  it  only  rei)iiires  e.\ti>nsioii  o'  the  itiea  to  n-iider  the  work 
of  anv  university  very  elTective.  thus  utilising  the  depart nienl.s 
which  are  already  formed,  and  thus  available,  in  all  the  rngimte 
branche.H  of  .science. 


iigli  it  use 


kind    of    fuel       1' 


The  Limitation  of  Imports  and  Exports 

rM>Klt  presi'iit  wai  1  ni  ■!  i      , 

tt>  pndiibit  the  iiii|iort  an 

extent.      As  niattei 
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maintained  in  a  stable  state  immediately  after  the  war  when 
conditions  will  be  changing  very"  rapidly.  A  period  of  three 
years  will  give  the  necessary  time  for  adjustment  to  take  place 
and  for  our  industries  to  recuperate  themselves.  It  will  also 
prevent  our  being  flooded  by  goods  of  enemy  origin.  In 
regard  to  exports  also  it  is  highly  desirable  that  we  should  be 
in  a  position,  for  example,  to  limit  the  export  of  our  coal  so 
that  it  may  be  utilised  more  thoroughly  for  our  own  reqixire- 
ments,  particularly  if  low  temperature  carbonisation  is  to  be 
developed.  There  will  probably  be  doubts  on  the  part  of  free- 
traders as  to  the  desirability  of  such  a  policy,  but  we  trust  they 
will  see  good  reason  to  modify  their  views  for  the  time  being 
under  the  present  unusual  condivions. 


The  Nobel  Prizes. — The  Stockholm  Academy  of  Science  has 
decided  not  to  award  the  Nobel  Prize  for  physics  and  chemistry 
for  the  years  l'.tl6  and  1917.  The  prize  for  1917  will  be  re- 
.ser\-ed  until  next  year. 

The  Goods  Clearing  House.— We  understand  that 
Sir  .Mliert  Stanley.  PresiilciiT.  of  the  Board  of  Trade,  will 
to-day  receive  a  deputa.ion  which  will  urge  him  to  investigate 
the  possibilities  of  the  goods  clearing  house  system,  proposed 
bv  Mr.  A.  W.  Gavuie.  The  deputation  will  be  introduced  by 
Mr.  Waiver  Koch.-  M.P.  for  Pembrokeshiic,  and  among  those 
present  will  be  Mr.  Goodman,  representing  Mr.  Hughes,  Primr 
Minister  of  Australia,  who  desires  to  examine  the  whole  schcfne 
of  the  Neiv  Tnins))ort  Co. 

Electric  Lights  to  Mark  Aerial  Trial  Routes.— Electrical 
companies  and  town  councils  in  the  United  States  are  offering 
to  provide  the  '"  lighthouses  "'  necessary  to  mark  the  aerial 
routes  between  Dayton,  Ohio,  and  Indiana])olis,  Ind.,  and  other 
cities  to  be  used  by  the  aviation  corps  of  the  United  States 
Army  in  training  students  for  this  sendee.  Searchlights  will 
be  turned  Upward  each  night  to  guide  aviators  on  their  way 
during  the  training  period  in  making  night  fliglits.  Dayton  is 
to  be  equipjied  with  the  most  powerful  set  o'  searchlights  that 
can  be  procured  in  the  United  States. 

Royal  Institution  of  Great  Britain.— The  usual  Chrisimas 
icuts'-  of  .-IX  jiivi-iiili'  li-i-rini'-i  will  this  year  be  delivered  by 
I'rol.  .1.  .V.  Fleming,  D.S( .,  F.il.S.,  the  subject  being  ■"Our 
U.s.-ful  Ser\'antK  :  .Magnetism  and  Electricity."  The  indi- 
vidual lecturi-s  will  be  as  follows  :  "Magnets  and  the  Magneic 
CompaHs."  on  Thursday,  Dec.  27th  ;  "  Electricity  and  Electric 
Uurrenls,"  on  Saturday,  Dec.  29th  ;  "  The  Electric  Current  as 
a  Heater  and  Cliemisl,"  on  Tuesday,  -Ian.  1st  ;  '  Electricity  as 
an  IlluniinaKir  and  Doctor,"  on  Thursday,  .Ian.  3rd  ;  "  Elec- 
tric iJvnanios,  .Motors,  Transfonners  and  Railways,"  on  Satur- 
day, Jan.  .'Jth  ;  and  "  Electric  Telegni|)lis  and  Tele|iliones,"  on 
Tuesday.  .Ian.  Kth. 
Periscope  for  Reading  Transformer  Temperatures.-  The 

■■Electrical    Wdijil'     ni.-nl  ions  an   inlric-iiiii;  ilc\i(c   u.scd  in 

o|ierulin).'  rransfor is.     In  older  to  read  the  teiii|ieiature  of 

the  oil  as  iiidici'li'd  by  the  thermometers  on  p-ausforniers,  tin; 
Pacific  Power  A:  Light  Co.  in  one  o'  it:(  Hub-stiiiJoiis  has  at- 
tarlie^l  periMeo|ii's  to  eaeli  i,runi».'ornie.-  to  enable  the  o|)erai,(n' 
to  obHeive  the  .eiiLperature  from  the  lloor.  This  inakcH  it 
unneceHHary  to  une  step-ladderx.  The  |ieriKco|ie  consisls  of  a 
?«|uare  metal  tube  1  (t.  X  in.  (1-4  metre)  long  and  '2  in.  (.'')  cm.) 
H(|nure.  At  the  end.s  are  |i|ueed  iwo  mirrors  facing  each  otiiei' 
at  un  nn({l<'  o^  l.O  dcg.  wiili  the  huU'H  o'  tlie  tul)e.  The  lnWei' 
mirror  i.i  I  }  in.  {'I-X  cm.)  wide  and  3  in.  (7'(l  cm.)  long,  wliili-  Ihc 
iiplier  one  Im  I J  in.  (1-Hcni.)  by  32  in.  (H-fiem.)  Itmg.  Tlif 
upper  mirror  Ih  made  longer  to  givi-  a  longer  view  of  the  ilicr 

riioTiieter  mchIc. 

I.E.E.  Discussion  on  the  Metric  System.  -  .N  discusHicn  nn 

tlii»  «ubjcri,  Will  be  iield  by  the  liiHlii  iiiion  of  Electrical  Kn- 
tfineerw  on  Dee.  13.     An  the  metric  Hy.^lem  wan  fully  diHciisserl 

jit  the  InHtitution  of  Civil  EngineiTH  in  tli irly  puit  of  the 

year,  morr  cHpecially  fnim  tli"  Mtand point  of  the  relaiive  nii-iits 
of  that  HVM.cm  ami  the  liiitisli.  it  may  be  well  to  Mtate  that  tlx- 
••  ■■■■     '■■•-■  ■     '    '  '    !  I'",  J'",.  Dim'UHnion  i»  to  coiif<i(iei  the  viln-.t 


on  the  British  electrical  trade  of  the  introduction  of  the  metric 
system  at  the  present  time,  more  especially  in  those  markets 
in  which  the  British  system  is  at  present  in  vogue,  with  a  view 
to  determining  whether  the  compulsory  introduction  of  metrical 
measures  should  be  pressed  for  or  resisted.  It  is  hoped  that  it 
may  be  found  possible  to  take  steps  alter  the  discussion  to 
obtain  some  authoritative  pronouncement  on  the  matter  from 
the  trade  as  a  whole  that  will  put  an  end  to  the  present 
hesitating  and  unsatisfactory  attitude  towards  the  question. 

Swiss  Legislation  on  Hydro-Electric  Power. — The  general 

coal-shortage  has  affected  Switzerland  in  a  peculiar  degree. 
This  country,  having  practically  no  coal  resources  of  its  own, 
is  largely  dependent  on  Germany,  which  will  only  sanction  the 
export  of  her  own  coal  in  return  for  specified  imported  goods. 
This  situation  is  a  highly  inconvenient  one,  apt  to  lead  to  fric- 
tion with  the  Allies,  and  Switzerland  is  therefore  making  every 
effort  to  develop  her  water-jjower  so  as  to  minimise  the  need 
of  fuel.  The  ■■  Revue  Generale  de  L'Electricite  ""  publishes  in 
detail  the  new  law  passed  by  the  Swiss  Government  relating  to 
the  utilisation  of  water-power.  The  law  deals  mainly  with  the 
conditions  under  which  concessions  to  'vvork  water-power  can 
be  obtained,  and  the  measures  designed  to  protect  local  rights. 
The  law  is,  however,  specially  framed  to  lacilitate  the  exploi- 
tation of  hydraulic  power,  and  is  regarded  as  an  improvement 
on  the  measures  hitherto  in  force. 

Electric  Heat  Storage  in  Boilers. — In  a  recent  Lssue  of 
"  Engineering."  an  account  is  given  of  a  new  type  of  electrical 
steam  generator  invented  by  Col.  Revel,  an  engineer  in  the 
Italian  army.  The  essential  idea  in  the  apparatus  is  the  direct 
conversion  of  electric  energy  into  heat  by  making  use  of  the 
resistance  of  the  water  to  be  evaporated.  Alternating  circuits 
of  200-3,600  volts  can  be  applied,  and  this  apparatus  is  stated 
to  be  automatic  and  to  require  no  regulation.  Lack  of  feed 
water  merely  diminishes  the  production  of  steam  luitil  the 
supply  of  water  is  renewed.  The  efficiency  is  claimed  to  be 
97-98  per  cent.  The  Revel  apparatus  is  con.structed  to  work 
at  pressures  up  to  14  atmospheres,  and  can  be  connected  up  at 
any  time  to  the  steam  pipes  of  an  ordinary  boiler.  In  this  way 
temporary  use  can  be  made  of  hydro-electric  su])plies,  and  their 
utility  can  be  judged  bv  the  fact  thai  they  were  often  used  even 
before  the  war  when  the  price  of  coal  in  Ital)'  did  not  exceed 
32s.  a  ton.  An  illustration  is  shown  of  an  in.stallation  of  eight 
generators  taking  three-phase  current  at  (5,000  volts,  and  each 
developing  900-1,000  kg.  of  steam  per  hour.  The  ))roduction 
of  steiun  varies  according  to  the  area  of  electrodes  immersed. 
The  sediment  collecting  at  the  base  of  the  ap])aratus  from  water 
containing  calcareotis  material  can  be  released  witlumt  inter- 
ru])ting  the  process. 

Institution    of    Electrical    Engineers.^WKSTERN    Local 

Skction.  -  TIk'  first  mectiii'4  of  the  Session  was  held  at  Cardiff' 

OM   .V!ni.<i,:A.  No-.    l2.  ' 

.Mr.    R.    Howard    Fletcfier,  on    l)eiiig   iiulucted  to   tlie   Chair  for   the 
ciiHiiiniJ  session  l).v  Mr.  W.  A.  I'haiiu'ii.  rivciveil  a  cordial  wolcoiiir  {rem 
llic   very   satisfai'lory   luidiomo   which   liad   imisteii'd.      In   asking   Mr. 
Klctchcr  to  talic  tlic  rlinir,  Mr.  Clianicii  alluded  to  the  absence  of  Prof.  D. 
l{i>licrt8oM  (the  ictiiiiii;  chairniaii).  anil  referred  in  eulogistic  terms  to 
the  interest   I'rof.  Holieitson  always  evinced  in  anything  appertaining  to 
the  Western  Local  Section.      Physical  iniiliility  alone  prcvcntcil  him  from 
coming  across  Id  CarditT.     The  vote  of  tliank's  lu  Ihc  ii'tiriiig  rhairman, 
priipoH(.d  hy  Mr.  I).  Hofa-rts  and  seconded  liy  Mr.  .\.  .1.  Niwnian.  waa 
eanicd    with    hearty    applause.     A    cordial    reception    greeted    .Mr,    R. 
Howard  Klelcher  on  rising  to  give  his  sessional  address  (reported  in  OUT. 
last   issue),  which  was  followed  l>y  u  great  aiuomit  of  interest.      .\t  tl 
c  Insc  of  the  aiUlri'Ss.  Mr.  W.  A.  Ciiamkn,  having  ohtained  permission 
raise  diHcuMsion,  ri'nnirked  that  I  lie  address  had  prcscnti'd  such  a  varioi 
of  points  of  interest  to  the  industrial  e<uniuunily  at    large,  that,  in  hll 
opini.iii.  it  should  he  v.'nlflated  in  Ihc  pulilic  press.      He  slated  that  a 
(.•rent  deal  of  the  present  iinsalinfiiil(iry  r.'lalionship  hclwccn  emphiycrs 
iind  employi.<.s  coidil  he  allevialci  if  liol  aclually  removeil  liy  Ihc  men 
lliornui'hly  appreeiating  that  the  employers  were  not   nuiking  the  sup. 
poM(.,l  iiliiiormal   prolits  at  I  he  expense  of  the  ijmployecs"  lahonrs.      Ho 
ifuvi.  u  rasi'  in  point  where  disHal  iHliiel  ion  was  immediately  removed  whott 
I  he  lUpn   were  informe.l  of  the  I  rue  state  <if  affairs.      Mr.  'I'KAsnKL,  in| 
eiMil  inning  the  disiMissiiui,  reniarlieil  thai    sonu'  legislation  (Uight  to  b^| 
hroui/hl   to  hear  to  inforce  the  nlihgations  of  Ihc  men  as  well  as  tlj 
iMUploycPH  in  joiy  diKpulo  thftt  might  arise.and  u!itil  ihis  came  about  I 
ei.nid  not  see  how  conditionH  could  very  much  improve.     The  votei 
Ihniiks  In  the  I  luiirman  for  his  ahl.'  address  was  carried  with  aiclamntin 
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The  Telephone  as  a  Test  of  Deafness.— The  "  Telephone 
Engineer  "  dcscribfs  a  number  oi  <lrvic.-s  for  ascertaining  the 
extent  of  deafness  arising  througli  constant  exposure  to 
detonations,  &c.,  in  the  Arm_v,  and  for  detecting  the  wiles  of 
malingerers.  Some  of  these  are  di'signed  to  deal  with  uni- 
lateral deafness,  while  others  are  based  on  the  interference  of 
sounds  in  the  vicinity  which  react  differently  on  people  who  are 
deaf  and  those  who  have  normal  hearing.  The  most  complete 
testing  di-\  ice,  however,  is  an  apparatus  permitting  the  pro- 
i/?csssive  variation  in  the  intensities  of  sound  in  two  telephone 
ivers.  By  the  aid  of  this  apparatus,  the  power  of  hearing 
■  •ach  ear  can  be  determined  at  different  times  and  in  a 
_■  imine  case  of  deafness  the  results  sbnuld  be  consistent.  The 
ipparatus  is  also  useful  for  obsers-ing  tiie  effects  of  treatment. 

West  of  Scotland  Iron  and  Steel  Institute.— At  the  open- 
ing meeting  of  the  current  sessidn  on  Friday,  the  president 
(Mr.  Herbeiv  lieard)  said  tiie  instituti-  attained  its  .semi  jubilee 
this  year,  and  as  tar  as  membei-ship  was  concerned  it  was  the 
largest  of  the  provincial  iron  and  ste<-l  insritutes. 

The  British  steel  industry  had  made  wonderful  strides  since  the  war 
bfgan,  but  it  would  have  to  get  more  ore.  mure  pig  iron,  and  more  scrap 
if  it  was  to  supply  what  was  require<l  to  make  up  shipping  loase.s.  To 
make  our  !<hi|>pini;  losses  good  was  one  of  the  biggest  tasks  that  ever 
confronted  the  shipbuilders  and  steel  nianufiii  turers  of  Great  Britain,  and 
it  would  tax  the  rollinL'  capacity  of  the  steel  works  for  a  long  time  ahead. 
In  regard  to  the  question  of  industrial  reseanli  and  to  the  proposal  for  the 
formation  of  a  resiarch  association  in  Scotland,  he  said  the  Council  of 
the  Institut)^  l(K)ked  with  favour  u|)on  the  proposal,  which  would  have  the 
hearty  8np|)<>rt  of  all  the  principal  iron  and  steel  manufacturers  and  engi- 
neers and  shipbuilders. 

.Mr.  Cecil  II.  IJesch.  B.Sc.,  afterwards  spoke  on  "  Industrial  Research." 
which  was  on<'  of  the  principal  problems  of  industry'.  In  the  keen  com- 
petition among  nationH  s<pmcthing  more  than  individual  initiative  was 
necessarj'.  (Irganised  co-opcrati<m  was  iieedetL  dreater  individual 
initiative  and  organised  co-operation  was  nii cssary  than  there  had  been 
ia  the  past.  Well  e<|uipped  laboratories,  with  eoniwterat  staffs  giving 
themselves  exclusively  to  research  work,  were  essential,  and  it  was  desir- 
able to  a'lsociiitc  thi-.Hc  with  existing  educaliiiii  institutions.  Dr.  Desch 
afterwards  describiHl  methods  of  ri-search  in  AiiH-rioa  and  elsewhere. 

Spontaneous  Combustion. — .Mr.  U.  11.  1*.  Walker,  in  a  recent 
publication  issued  l)y  the  National  P'iie  Protection  A.ssociation 
(r.S..\.),  deals  with  some  conmion  cases  of  so-called  "spon- 
taneous ctiml)Ustioii,'"  which  depends  essentially  on  chemical 
action,  atti'iided  by  the  liberation  of  heat.  In  such  changes 
o.xygen  i.M  usually,  though  not  nenssiirily,  involved.  The 
velocity  of  combustion  increases  mmv  ra|)idly  with  the  tem- 
perature, u  rise  of  2(Mr["'.  increa.siiiL;  it  ut  least  one  thousand- 
fold. One  of  the  commonest  examples  of  spontaneous  com- 
buHtion  ia  the  ignition  of  pieces  of  cotton  wa.ite  or  old  rag 
.saturated  with  oil  and  allowed  ti>  nriiain  in  a  warm  place. 
Among  the  oils  which  are  most  prune  hi  produce  spontaneous 
cijinbustion  is  linseed  oil,  es|recially  the  l>oiled  variety,  the 
ignition  being  ilue  to  the  oxidatinn  of  a  lilm  of  oil  jiresenting  a 
large  surfnci-  for  combustion.  The  iibsorption  of  oxygen  lea<ls 
to  riiw  in  temperature,  wlii<^li  in  turn  hastens  the  chemical 
procewt  until  i-ventiuilly  the  ignition  point  is  reached.  Mitieral 
[oil.H  are  much  less  dangerous,  in  this  n'spect.  (.)tliiT  forms  o' 
lapontaneous  eomJiuMtion  are  dui'  to  tin'  presence  of  finelysus- 
Tpended  panicles  of  more  or  less  combustilde  substancus  in  the 
lair,  Nuch  as  the  duHt  of  pyrites,  or  organic  matter  such  ii.H 
tliatilire. 

"  The  Coupling  Coefllcient  of  Coaxial  Flat  Spiral  Coils." 

InATitM      (hn     al.tiiilioi,    b.is    been    diavvn    b\     Mi     •!     M 
liorg    to    some   errois  in  tins  .iiti<'|e,  and  we  have  now 
ird  Ironi  I'rof.  lUillie  that  cerlam  i'\pn>minnH  should  ri<nd 
if..||oW.t:-- 
I .  The  exprf-Nition  'or  y  on  ya\^''  '■>'■<  should  be 


•/    0  •  . 


eiid  of  printed  vulue 


terms  of  DiE  and  D'/E,  when  E  (,■  10  cm.  Since  31  has  the 
dmiension  of  a  length  it  may  be  said,  if  preferred,  that  if  is  to  be 
obtained  from  curves  in  Fig.  4  bv  multiplving  bv  £,10  (£  bein" 
in  centimeires).    This  is  the  case  where  E  is  not  10  cm.  ° 

3.  A  wrong  value  of  k-  is  printed  on  page  975  (bottom  of 
column  1)  ;  k-  is  obviously  equal  to 


AB'^ 


and  not  il~=- 


AB"~--AB^ 

Tb- 


Ic  is  also  quite  obvious  thac  the  value  given  on  page  976, 


flY. 


as  indicated  bv  Mr.  Ehrenbu 


or  F     1 


OBrrUABT. 

Peter  Dexky.— We  have  to  re<ord  the  death  on  the  19th  inst.  f 
Mr.  Peter  Denny,  the  well-known  engineer  and  shipbuilder,  of  Dum- 
barton, at  the  age  of  C4. 


PERSONAL. 

French  Honours.— U..M.  the  Kiii^  has  granted  to  Sir  John 
Hunt«r,  K.B.K.,  Director  of  Factory  Construction  and  Director  of 
Iron  and  Steel  Production.  Sir  Leonard  \\ .  IJewi-lyn.  K.B.E.. 
Controller  of  Non-Ferrous  .Materials  Supply,  and  Mr.  \Vm.  T. 
MacLcUnn,  officials  of  the  Ministry  of  Munitions,  liix-nce  to  wear  the 
Cross  of  the  Chevalier  of  the  Ix'gion  of  Honour,  eonfern-d  iiinin  them 
by  tlie  President  of  the  Freucli  Republic. 

On  the  14th  inst.  at  Christ  Cluirrh.  Kcelesall.  I.ievit.  .Walter 
.7.  Cridge,  1.5th  Shenvood  Foresters,  who  is  now  attached  to  the 
Central  Clearing  House.  Ministry  of  Munitions,  was  married  to 
Honor  I.-inhel  (Belle!,  second  daughter  of  Dr.  William  Collier,  of 
Ecde-sall.  Sheffield 

Mr.  H.  R.  Forbes  Mackay,  city  elwtricid  cngincor  of  Sydney 
(X.S.W. ),  has  started  on  a  visit  to  the  I'nitwl  Stat«'s  and  Canada  in 
order  to  make  himself  aequainteil  with  cJi><'frical  pnigrfsss  in  .\nu-rira, 
and  to  insiM'ct  the  prini-ipal  elettrii-  supply  undertakiiigsj  in  the 
I'nited  States  and  Canada. 


ARRANGEMENTS  FOR  THE  WEEK. 

FRIDAY.  Not.  23rJ  (ti  day) 

I'HVSll  .\1.  S.M  IKTV. 

.5 /).m.  .\t  the  lm|xTi»l  College  of  SeienN-.  .'^lulh  Kensinitton. 
I/>ndon,  S.W.  l'a|M>rs  on  '  S>nie  Pn-blenui  of  8l«l<ilitv  of  .Moms 
and  Moleiulw."  by  I'n.f.  .1.  \V.  Niehol»..n.  F.B.S.  ;"  and  "  \n 
Kxhibition  of  the  Cms  of  <  i-rlnui  .MelhixU  of  CUMilieallon  in 
CIpticK."  by  Mr.  T.  M  HI. I -I.  ^M  \ 
iNSTITI'TION  OK  Kl.ltlTUll  >i 
(-  />.wi.     .VI    the  City   and   i 

Kensmgton,    l,ond<>ii,    >  >'.         ..,  ,, ,       ..     i.,...     ,,...,■. 

r.K.S.,    on     '    .Vstninoinical     .\p|itlt'a(ini«(    of     (ho     Klo<-«n'»i 
Theory  of  Mailer." 

,ll-Sl(o;   I  »• 

V  fi.m.     .\t  the  InMiiu 

l'«|>rr  on  "  lloH 

MONDAY,  Not  a«Ui. 

.Irsmn  iHrrm  tii>\  or  K>oi>Biin!<. 
;..7"/Mii       VI   llip  Inaiilulion  l)|fi<i<«.  31*.  VieU>nA.*liTrt>  I<nn<il«ii. 
S  VV.      fuller  on      Die  Mukini;.  IVm  Tool*  uul  Tin  Box  Mmui 
f..,  liifr,-  by  Mt    l>.  C,  IWd 
TUBSOAV.  Not    3Ttli 


nUDAV,  Nov.  MUl 

|v<TiTCTior<  or  M 

ft  l>.m.       .\l    llle    ll.<lllllli    ■■ 

Unidoti,    ^ 
Kli|liii"«. 


I.  linden.  SW. 
Mr.  I).  W.  VV.H~1. 


2    V»|u,.|,  uivon  by  i,he  rur\-(<a  ill   Fiu. 

'v.duenof    .»/  II.   term,  ,.l    /»    f  .....1    /'      / 


4,   And   i|ilol«<d    an 

>M<  value*  ..I    M  II' 


I  -lel.n.  s  V\ 
iMhri    Itrpatt 
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In  continuation  of  the  account  in  our  last  issue  of  the  discussion 
held  by  the  Faraday  Society  we  now  give  an  abstract  of  the  Paper 
by  Messrs.  Griffiths  and  Schofield. 

PYROMETER  STANDARDISATION. 

BY  EZEK  GKLFFITHS,  D.SC,  .\SD  F.  H.  SCHOHELD.  B.A.,  B.SC. 

The  increasing  demands  of  the  industries  for  temperature  measur- 
ing and  recording  appliances  have  greatly  stimulated  progress  in 
pyrometer  construction.  \^-ith  the  result  that  at  the  present  day  it 
is  possible  to  measure  temperatures  over  a  very  wide  range — from 
that  of  liquid  air  to  molten  steel — with  robust  pyrometers  of  ample 
sensitivity. 

It  is  now  generally  agreed  upon  that  the  standard  scale  of  tem- 
perature shoiJd  be  the  thermodynamic.  This  permits  of  the  evalua- 
tion of  high  temperatures,  on  the  basis  of  the  radiation  la^^s,  on  a 
scale  consistent  with  that  obtained  by  means  of  the  gas  thermometer 
at  lower  temperatures. 

A  "  perfect  gas  ""*  would  give  a  scale  identical  with  the  thermo- 
dynamic, while  that  obtained  by  the  use  of  the  more  permanent 
gases — nitrogen,  heUum  and  argon — requires  a  small  correction  to 
convert  to  the  thermodynamic  scale.  It  will  be  seen,  then,  that  the 
ultimate  scale  of  temperature  is  that  of  a  gas  thermometer  suitably 
corrected. 

Hence  the  problem  of  pyrometer  standardisation  resolves  itself  to 
an  empirical  calibration  of  the  pyrometer,  whether  mercurial,  thermo- 
elettrical,  or  radiation,  by  comparison  with  a  gas  thermometer.  In 
practice  the  scale  of  the  gas  thermometer  is  preserved  by  means  of 
auxihary  stanflards — the  mercurial  thermometer,  thermoelement,  or 
resistance  thermometer,  or  by  a  series  of  freezing-points  or- boiling- 
points  of  pure  substances. 

So  the  ste])s  by  wliich  the  scale  of  a  pyrometer  is  obtained  are 
generidly  as  follows  : — ( 1 )  The  gas-thermometer  worker  makes  a 
compari.son  of  his  instrmnent  with  a  thermoelement ;  (2)  this 
calibnited  thermo-element  is  then  employed  to  determine  the 
free'/ing-i)oints  of  a  number  of  pure  metals  ;  (3)  the  observer  who 
wishes  to  calibrate  a  pyrometer,  standarcUses  a  thermo-element  by 
frec7,iiig.fK>int  determinations,  assuming  the  value.'?  given  by  the  gas- 
thermometer  worker  for  these  transition  points  ;  (4)  the  pyrometer 
and  thermo-element  arc  then  compared  under  suitable  conditions. 

The  Oa.s  Thermo.meter  akd  the  Internationai.  Scale  of 

TEMI'ERATfBE. 

For  nearly  100  years  reseaixOies  on  gas  therniomctr,\'  ha\e  been  in 
progreos  almost  without  interruption,  and  the  range  -  200"  to 
-fl,60')C.  has  been  traversed. 

The  practical  difficulties  of  gas-thennometer  work  iit  high  tem- 
periiturcK  are  very  considerable.  An  ctlort  was  made-  to  arrive  at 
int<-nmtional  agreement  as  to  the  ado}ition  of  a  uniform  tcm])craturc 
Hcnle  by  the  three  national  standardising  laboratories. t  but  thi^ 
outbreak  of  war  prevented  formal  acceptance  of  a  common  scale  of 
t<!m[X;ralure. 

The  National  ['hysical  Laboratory  decided  to  adopt  for  its  own 
purjKiHfM,  from  tlio  conimencement  of  1010,  as  lis  fundamental  scale 
of  leiiipcratnre,  the  centigrade  thermodynamic  wale.  The  following 
alternative  m'-thnilH  have  been  adopted  as  a  basis  for  attaining  a 
pro'-tical  or  working  s<ale  of  Icniperatiiic  : 

Tlif  llyrlrt^jfn  Srtilr.  In  the  interval  betwwn  ((»('.)  and  ( I0(»"(;.) 
the  prai'ticnl  male  in  realised  with  the  oxHctness  required  for  work 
of  the  higlii-Ht  pnv  ihion  in  the  K<ale  of  the  constant- volume  hydrogeti 
thennoinetcr,  liavjntr  for  (i.\<  d  points  the  Icrnpenitiitc  of  pure  ice 
niejtinx  under  nornnil  atniospherji'  presMiire  (0  ('.),  and  that  of  the 
vii|)our  of  diHtillfl  water  in  ebullition  nn'ji-r  iioniiHl  atmoMphcric 
prcKHurc  (UHl  •'.). 

Till  I'litliinim  limiiliiiirr  'I  liinnnmili  r.  In  t  lii-  inlerval  betwi'cn 
the  frce/ing  jioini  of  niiTcury  arid  tin-  lioliinij  point  of  Hiilpliiir  the 
prHctiral  wide  ik  reidiscd  with  »iiitli(ienl  exiictneHs  by  (he  pliitiinnii- 
reMJMliini"'  llicrnioiiietiw  Htiindiirdisi-d  at  tin'  teiii|H'riitiin-N  of  melliiiu 
i<"  (OC. ),  of  the  vii|ioiir  of  water  lioilinv  iiiiiIit  iiiiriiiiil  iitniohphi'ric 
prcHHiire  (loo  ('.  I  and  of  Hie  vafHiur  of  niilplnir  btiiling  under  iitniOH- 
pheric  pretwure  in  a  h|m-i  ihed  form  of  npparntiiH  an<l  under  h|M'(  illed 
londltiouM.  The  teni|K-riitiin'  of  the  vapour  under  these  conditioiiM  is 
Ki  be  taken  iw  444 'fi  ( ',     The  teni|aTature  /  on  the  international  wale 

•  /.».,  one  which  olx-yn  Itnyli'*  Inw  ami  on<'  in  whiiili  free  expaniilon 
«ilh  nil  ••xteninl  wrirk  wniilii  inuiw"  no  ehauKr  in  lein|M>rnliir<". 

t  Nittiiiiiiil  I'liyni'al  l.^iliornli>ry,  NiitionnI  lliirenil  of  .Stiuidnrdn, 
Wanhinictoii,  i'livxiknliiih  Teiiliniw'he  Keirhxaniiliilt. 


is  deduced  from  the  resistance  of  the  platinum  thermometer  by  the 
fomiida, 

•^      (.Viooy    100  ( 

where  pf=100x  (.R-if„)/(.ffi„o-.ffo),  and  R,  i?„  and  A'j„„  are  the  ob- 
served resistances  of  the  thermometer  at  temperatures  /",  0"  and  100° 
respectively. 

The  boiling-point  of  sulphur  1\  at  pressure  p  millimetres  is  con- 
nected with  that  at  standard  pressure,  760  mm.,  by  the  formula 
r,=444-,i-f0-0908Cp-760)-0-000047(p-760)=. 

Over  the  interval  0°C.  to  I00°C.,  the  scale  thus  defined  is  beUeved 
to  be  in  agreement  with  the  hydrogen  scale  of  the  International 
Bureau  within  the  hmits  of  experimental  error  required  in  most 
practical  thermometric  work. 

The  Fixed-Point  Scale. — The  practical  scale  is  also  realised  with 
sufficient  exactness  by  the  use  of  the  following  fixed  points,  in 
addition  to  tlie  three  fundamental  points  above  specified : — 

Temperature  on  the 
Thermodynamic  scale. 

Boihng-point  of  oxygen  —  182-95''-f  0-012.')8(p— 760) 

-0-0000079(p-760)- 
Boiling- point  of  carbon  dioxide...      —78-5°    +0-01595(p— 760) 

-0-0000111{p-760)- 

Freezing-point  of  mercury  —  38-88^ 

Transformation-point   of   sodium 

sulphate 32-384° 

Boiling-point  of  naphthal  ne 217-98°     +0-058(p— 760) 

Boiling-point  of  benzophenone  ...     30.3-9°       +0063(/)-760) 
ilclting  or  freezing-point  of  :— 

Antimony 630"^ 

Silver  (in  reducing  atmosphere)  961° 

tiold    ."^ 1,063° 

t'opper  {in  reducing  atmosphere)  1,083° 

Fixed  points  of  the  second  order  are  provided  by  the  melting  or 
freezing-points  of  tin  (231-84°),  cadmimn  (320-9°),  zinc  (419-4°), 
common  salt  (801°). 

At  temperatures  exceeding  1,100°  but  few  investigations  have  been 
made  with  the  gas  thermometer. 

The  value  1,.549°C.  was  obtained  by  Day  and  Sosman  for  the 
melting-point  of  palla<lium,  for  wiikh  Holborn  and  Valentiuer  gave 
the  value  1,57.5°. 

Temperature  measurements  above  1,000°  with  a  platinum  alloy 
thermoelement  in  the  presence  of  iridium  are  reiulcrcd  uutru.it- 
worthy  on  account  of  the  great  contamination  caused  by  the  volatile 
iridium.  Moreover,  it  is  nec^essary  to  employ  a  thermo-element  to 
transfer  the  scale,  sihce  the  practical  difficulties  of  determining 
freezing-points  at  high  temperatures  directly  by  moans  of  tlie  gas 
thermometer  appear  to  be  insuperable. 

The  following  values  for  "fixed  points"  above  1. 100  were 
determined  by  Day  and  Bosnian :- Nickel,  1,452';  j)alladiura, 
1,.')49'  ;  and  ])lHtinnm.  I,7i5.')°,  by  extrapolation  of  the  thermo- 
electric formula  of  their  platinumplatinum-rliodium  couples. 

Further  research  has  shown  that  the  temperature  K.M.F.  ivlation- 
ships  for  thermoelements  will  not  bear  extrajwiation  over  long 
intervals,  and  conRe(|Uently  such  determiiuvtions  are  now  obsolete. 

TllERMO-KIJiCTRIC    PvKOMKTICliS. 

The  working  standards  are  calibrated  by  (k-lcrniination  of  their 
K.M.  K.'s  at  a  numluM-  of  well-estaldished  tem]ieratnivs  the  boiling- 
points  of  water,  na|)lithalene,  diiihi-nylmnine  and  sulphur,  and  the 
frci-/,ing-poiiits  of  liii.  /inc,  aiiliiiKiiiy.  silver,  gold,  ciippcr.  nickel 
and  palladium. 

The  boiling-points  are  determined  in  the  usual  Mi-ycr  lulu-  form  of 
ap|iariitns  introduced  by  Callcndar  and  Ciinilhs  for  llic  slaiidiirdisa- 
lion  of  resiNtimce  tlii-rmomclers  ii(  the  sul|ihur  liiiilirii-;-piiinl  or  the 
,N. !'.!>.  modifiration  shown  in  l'"ii:.  I. 

In  the  case  of  nietals.  other  llian  gold  and  palladium,  looling 
enrvcH  are  taken  with  the  slieatlicd  roU|ile  imnur.-Jcd  in  the  molten 
met  111.  The  cold  junction  is  maintained  attH'.  by  inuuei-sion  in  ice, 
while  the  K.M.I''.  Is  measured  by  a  thernio-electrie  type  of  iioteiitio- 
iiii-ler.  The  rrucible  containing  the  met  id  is  heated  in  a  blast  luuflle 
and  prcciintiouM  takeit  iigainsi  n\idiition.  txv.  .Ample  dcjitli  of 
imiiiersinn  should  lie  giv(>n.  and  inciting  poinlH  i\"nd  ficczitiir  points 
MJiould  injrre  rloM-ly. 

Tin-  dpteriiiinations  of  the  freezing  pmiit  of  nirKrl  |iri-Mii(  i-Mcp- 
tloniil  ililliinltieN,  and  i-onHiderntions  of  expense  prciludi-  llic  pos-'i- 
bilily  of  taking  i-ooling  curvoa  for  gold  and  palladium.  The  wire 
method  is  convenient  for  thcHo  met  ids.     In  this  the  arms  of  the 
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couple  are  joined  up  with  a  short  loop  of  the  metaL  The  thermo- 
element is  then  heated  in  a  carbon  s[)iral  furnace  with  a  liner  tube  of 
glazed  porcelain,  and  its  E.M.F.  determined  at  the  time  of  the 
breaking  of  the  circuit. 

The  authors  have  recently  endeavoured  to  find  some  freezing-point 
which  would  be  easily  reproducible  and  would  help  to  bridge  the  gap 
between  the  copper  and  nickel  points,  and  which  would  be  obtained 
with  the  type  of  apparatus  employed  for  the  freezing-points  of  the 
metals.  A  mixture  of  nickel  and  graphite  exhibits  a  well-defined 
entcctic  with  a  freezing-point  about  midway  between  the  two  point.s. 
A  specimen  of  the  cooling  curve  for  the  "eutectic,  obtained  in  the 
usual  way  by  immersing  a  sheathed  thermo-junction  in  the  mixture, 
is  shown  in  Fig.  2. 

A  provisional  value  of  l.SSO'C.  may  be  given  for  the  freezing-point. 

Ttmperalure-E.M.F.  Relationship.-  \Anous  empirical  formula' 
have  been  proposed  for  expressing  the  relationship  between  the 
K.M.F.   and  temperature  of  a  platinum  alloy  thermocouple.     Xo 

ingle  expression  of  workable  size  holds  over  the  complete  range  0" 
">   1,600  C.     The  simplest  procedure  i.s  to  compute  a  table  which 
icpresents  a  smooth  cur\'e  through  the  experimental  points.     The 
\alue8  of  the  E..M.F.  for 
■  verj'   10  ('.  arc  then   set 
out  in  tabular  form.  From 
L'lHj'C.  to  1,000'('.  a  cubic 
'  iir\e     represents  the  re- 

iilts  quite  closely,  while 
iliove  that  temperature 
I  yiarabola  fits  the  obser- 

■  itions. 

f'alibra/ion  by  Com- 
/mrij<on  with  a  Standard 
rhfniin  -  element.  —  The 
method  of  .stamlardising 
liy  freezing-i)oint  deter- 
mi nations  should  only  be 
rc.Hdrted  to  in  the  ciise  of 
primary  workijig  stan- 
dards. The  calibration  of 
line  couple  by  direct  com- 
parison with  another  is 
both  simple  and  expedi- 
lifms. 

Our  general  proeedure 
IS  folluws  :  The  heavy 
^.. .reclain  sheath  is  re- 
moved and  the  thermo- 
couple wircH  are  insulated 
\>y  capjllnry  lireclay  tub- 
int;  or  quartz.  The  junc- 
tions of  the  two  couj)lcs 
are  tied  together  by  a  pic<e 
of  pure  platinum  wire  and 
inserted  nt  the  midpoint 
of  iin  pliftrie  furnm-e. 
The  couples  arc  carried  in 
a  liner  tube  sup)Mirted 
fniiii  till-  cold  ciuIh  of  the 
furnace  to  avoid  leakage 
fniiM  (he  heating  circuit 
into  that  of  the  i)otentio- 
nii-ter. 
The     K.M.Ks     of    the 

i  rouplrw    are     determineil 

I  at  n  wrii^B  of  Ht4<iuly  l«'m- 
periilures  over  the  range. 

Smirrrif  iif  Krrar  in  Thrrmit  rlrrlnr  I 

Inherent    delist     o(     pliitiiiiini 
lliility  to  liiN'oiiieeontnniinated.      It  i 
Ml   iiioxt   rigorously  from  iiietnlli' 


»rl    •!   I  I  ouH  miitt4'r  n|    high  tem|MTM 

■Ml'        '"  eontuminale  :    il  i»  itn  pr 

'lermln  which  yiehl  eimlniiiin 
i'i«t    be   iivoiiIimI.       Ill   eoniliH 


7../iif/r»/.  ..I  p  ■  ...M„.i,,iiijii..),. 
Ili>y  llieriiiorniipli'M  is  their 
<  -''H-iitml  to  priileet  II  theriiio. 
I'lpoiim,  rediii  iiiu  gnwn  iinil 
III"  Ciirlioii  jiliiiii'  diM<N  not 
I.  <•  iiM  II  n-diieiiig  ngent  with 
iiMU  pnidiirln  on  mliietiiiii 
mI   oiitllt't   It    m    iMNmiblr   to 


i|>le  |in>tr<'tioi)  by  Ihr  urn-  ol  t'la/<<<l  |K>n-f<Uin  or  a  •(iiiirti'. 
itli,  of  eoiinv,  tlin  iiitruiliK  tioii  of  n  rotiKiilrrAJilr  time  lug 


ahrnti 

in  llie  obnerviitioiio 

A  (iiriii  of  eoiitniiiination  whi  h  it 
I'letoly  I.  the  volntiliKKtion  of  rliodniii 
nil   to  tl)p   |nirr   plntiiiiim   limb       Tl 
""iiir**!  with  the  rliiMliiim  h.  with  1 1 

Vnioiig  thr  vnrioiiii  mrtliods  of  deli 


iii|HM«ib|r  to  eliniiiintr  i<oin 
I  iriiliiiiii  (nun  tlie  alloy  limb 
It."  I    la  not   iieiirly  ><■  pn>. 
'  ilium  nilov*. 
i>    loiituniiniilioii  ol  Ihenno' 


couples,  that  adopted  by  White,  of  the  Geophysical  Laboratorv  in 
America,  is  perhaps  the  most  convenient. 

(6)  ias— The  necessity  of  protecting  the  element  from  furnace 
gases,  &c..  by  the  use  of  a  pon:elain  tube  introduces  another  source 
of  error  when  determining  varying  temperature*,  namelv.  thermo- 
metnc  lag.  This  time-lag  can  only  be  reduced  by  sacrifice  of  robust- 
ness of  construction. 

With  base-metal  pyrometers  at  temperatures  up  to  800T.  it  is 
possible  to  «ork  «ith  the  exposed  elements  or  with  the  uires  simply 
coated  w«b  a  thin  layer  of  asbestos-cement  mixture,  and  so  reduce 
lag  to  a  mimmum.  Time  lag  is  apt  to  be  verv  troublesome  when 
determimng  casting  temperatures  of  molten  metals. 

(f)  Oxidation.— The  defect  of  base-metal  thermocouples  is  the 
gradual  oxidation  of  the  metal,  which,  of  course,  increases  the  resis- 
tance, it  IS  the  common  practice  to  emplov  a  low-resistance  indi- 
cator wit  h  this  type  of  pj-rometer,  so  as  to  obtain  robust  ness.  Hence 
change  in  the  resistance  of  the  wires  bv  oxidation  of  the  couple 
afifects  the  total  resistance  of  the  circuit.  Errors  of  as  much  as  o<>=C. 
at  600=C.  may  be  due  to  this  cau.se.  although  the  E.M.F.  of  the 
couple  was  unaltered  when  measured  on  a  potentiometer. 

In  this  arrangement  two  parallel  wires  of  the  same  material  (say, 
copper)  are  fixed  at  a  certain  distance  apart  and  are  maintained  at 
different  temperatures.  The  wire  to  be  tested  (say.  platinum)  is  laid 
across  the  copper  uires  at  right  angles  and  pressed  into  contact  with 
them  by  a  weighted  pad.  By  connecting  the  copper  wires  to  a 
potentiometer  the  resulting  thermal  E..M.F.  can  be  mejisured.  The 
platinum  wire  is  then  moved  until  another  section  is  in  contact  with 
the  copper  wires  and  the  E..M.F.  again  mcasure<l.  if  the  platinum 
wire  were  perfectly  homogeneous,  the  value  would  be  the  same  as 
before.  By  making  successive  small  movements  of  the  platinum 
wire  it  can  be  completely  explored  for  honwgeiieity  and  any  changes 
due  to  contamination  detecteti.  The  authors  "describe  a  simple 
modification  of  this  apparatus,  which  has  been  found  to  give  goo<l 
results.  ^ 


K>' 


HbMST.*N1  i:    I'VHn.MKTKHS. 

Siemeii"'  resiKlaiK'e  pyrometer  «n,s  the  limt  npplic«thti«  of  rin-tnrni 
methods  to  the  iiieasiirenient  of  fiirniKV  l<Mn|>ern(iin>t, 

The  rapid  developiiteiit  of  the  tlnTiiiii  elcrtric  mrtluMl  niul  tbo 
aimplieity  of  the  MppiitiiieCK  iieo-rwiirv  divert<Ml  nttciilioii  nwny  (f\tm 
the  n»«uit«iice  pyniiiietor,  and  i  oiii<i<)iiently  iU  dex  i<lupmciit  for 
indiiKtnal  work  hnx  bi<eniilo». 
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grralmt  defect  in  the  tine 
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of  radiation  nhoiild  only  > 
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procedure  would  imply  two  conditions.  First,  that  the  laws  of 
radiation  have  an  indisputable  theoretical  foundation,  and  second, 
that  it  is  possible  so  to  design  an  instrument  that  its  scale  can  be 
calculated  with  mathematical  certainty  from  the  radiation  law.  In 
practice  neither  of  tliese  conditions  can  be  comjjied  with. 

The  Stefan-Boltzmann  law  is  perhaps  the  best  established,  both 
theoretically  and  practically,  of  all  laws  of  ""  radiation.'"  The  ex- 
periments of  Lummer  and  Pringsheim  over  the  range  of  100°C.  to 
IjCHXl'C.,  and  the  later  observations  of  ilendeuhall  and  Forsythe  at 
l,l<Xt'C.  and  1,550°C.,  have  proved  conclusively  that  the  law  is  valid 
over  the  entire  temperature  range  covered  by  the  gas  thermometer. 
It  may,  therefore,  be  employed  with  conhdenee  as  the  basis  of 
methods  for  the  evaluation  of  high  temperatures. 

In  radiation  pjTometry  the  ""  black  body  "  occupies  much  the  same 
role  as  the  "'  perfect  gas  ""  in  gas  thermometry — an  ideal  wliich  can 
be  closely  approximated  to  in  practice,  but  never  fully  realised. 

The  thermo-electric  type  of  radiation  pyrometer  is  sufficiently  well 
known  to  need  no  description.  Its  standardisation  is  affected  by  a 
comparison  with  a  thermoelement  over  the  range  5(Xt"C.  to  1,400°C., 
while  extrapolation  beyond  this  temperature  can  be  effected  on  the 
basis  of  the  formula  e=aT'',  where  e  is  the  E.M.F.  and  b  is  constant, 
nearly  4.  Several  factors  contribute  to  cause  variations  in  the  value 
of  the  index  from  4. 

The  E.M.F.  generated  by  the  thermocouple  is  not  a  linear  fimction 
of  the  temperature  rise.  The  rate  of  heat  loss  from  the  jimction  is 
not  strictly  proportional  to  its  temperature  excess.  Stray  reflections 
from  the  walls  may  reach  the  receiving  disc.  Consequently  the 
inde.x  6  has  to  be  detemxined  for  each  individual  instrument. 

Calibration. — For  the  calibration  of  instruments  which  are  to  be 
employed  as  working  standards  electric  furnaces  are  employed. 

The  apparatus  in  use  at  the  National  Physical  Laboratory  has  been 
developed  by  Dr.  Marker  and  ilr.  Blackie.  A  series  of  four  large 
furnaces  are  mounted  on  an  iron  platform  mouth  do\niwards.  Each 
is  provided  with  suitably  disposed  diaphragms,  and  the  j)\Tometers 
are  focu.ssed  on  a  plug  of  refractory  material  fixed  in  the  centre  of 
the  furnace.  Across  the  face  of  each  plug  a  platinum-platinum- 
rhodium  thermo-elenient  is  stretched,  so  that  the  mean  temperature 
is  obtained  with  accuracy, 

So^mtH  of  Error. — While  it  is  possible  in  the  laboratory  to  repro- 
duce "  black  body  "  conditions  with  considerable  accuracy,  in  the 
indu.stries  it  is  often  impossible  to  approximate  more  than  roughly 
to  such  conditions. 

The  radiation  from  muflles  and  furnaces  is  generally  sufficiently 
near  to  full  radiation  to  make  the  application  of  any  corrections  to 
the  pyrometer  readings  unnecessarj',  but  the  radiation  from  metallic 
obji-'ts  departs  considerably  from  the  ideal  contenipl.itcd  by  the 
Stefan- Uolt/.niann  law.  When  the  surface  is  oxidiw<l  the  difference 
betwti-n  the  ajijiarent  and  real  temperature  will  be  a  function  of  the 
condition  of  tlie  surface. 

The  totub radiation  pyrometer  b  of  very  limited  use  with  molten 
mctuU,  since  such  surfaces  can  never  be  freed  from  haze  or  fog,  and 
the  radiation  from  the  walls  of  the  furnace  or  crucible  rcllect<>d  at  the 
moltt'n  Hurfiuc  is  apt  to  introduce  serious  errors.  It  has  the  advan- 
lajje  over  the  optical  pyrometer  insomuch  that  it  can  be  mndc  re- 
cording. 

OlTICAL    I'VKOMETKBS. 

Of  the  laws  of  radiation,  those  for  the  representation  of  the  dis- 
tribution of  energy  in  the  siiectnim  iire  the  least  satisfactory  tlicorcti- 
ciilly,  whilst  of  the  greatest  utility  practically.     Wicn's  law- 

F  -      '-■ 

ir  l.,i.<i  II  oil  |ii 'I-    .iH«umj)tions  cnnccrniiiK  iln   m  i  lianh  >  nl  ilic 

rudiiitioii  eiui'<Hion  fr'iiu  /itoms.  It  represents  with  fair  accuracy  the 
■  lintriliulioh  r>f  i-riergv  in  the  spiK'truiii.  but  fails  for  large  values  of  \ 
iir  of  7',  I.I.,  if  the  prodii<t  KT  exceeds  .'t,(MH>.      I'lanck's  fdrmiilii 

F  ^' 

ifl  ciipniili-  of  riipreHcntiiig  the  expt'riineiital  facts  over  the  entire 
range,  but  is  H<Hrc-ely  more  limn  an  empirical  formula.  Its  dcdiiclioii 
from  Iheorctii  a!  coiisidiTutioiin  r<'i|iiireM  iiHHiimplioiis  wbicli  am 
irriHOiiciliibIc-  with  the  fuiiiliirnelital  prinriplcH  of  ejectrodyniimics. 

It  will  lieoliHcrvcd  that  t'latii'k'n  e<|iintioii  reduces  |o  that  of  Wieii's 
for  smull  valiii-H  of  A'/'.  In  practical  pyniiiicliy  Wieii's  form  is 
ticiierally  emjiloyed,  on  ("counl  of  its  coiivciiicihc  in  iU  Ingiirithmic 
form. 

I'rnrlirnl  '/';//«■*.-  The  Ihrii'  roiiimorily  used  lyis's  i.f  optical  pyro- 
nu-tcri  are(  1 1  t  he  disap|i<Mriiig  li lament  ty|M' ;  (1!)  tliefMilarisiiiK  tyjM); 
(0)  the  weijge  .iliwirptiiiM  ly|S'. 

Fn>m  (lie  |sniit  of  \  iew  of  hoiiikI  tlicorplienl  foundation  for  the 


design  of  the  instrument,  the  polarising  tj-pe  is  the  best,  since 
essentially  it  is  a  photometer — in  fact,  an  adaptation  of  the  Konig 
spectrophotometer.  Consequently  the  temperature  scale  can  be 
readily  extrapolated  to  high  temperatiu-cs  on  the  basis  of  Wien's  or 
any  other  radiation  law.  Further,  the  scale  is  independent  of  the 
pei-manency  of  the  electric  lamp  wliich  is  set  from  time  to  time 
against  an  amyl-acetate  lamp. 

The  disappearing-filament  pyrometer  is  a  modified  telescope,  in 
which  the  image  of  the  hot  object  is  focussed  in  a  plane  containing 
the  filament  of  an  electric  lamp.  So  it  is  easy  to  pick  out  the  object 
whose  temperature  is  desired,  and  readings  may  be  obtained  to  the 
limits  of  visibility. 

Calibration. — The  calibration  of  optical  pyrometers  is  effected  in  a 
manner  similar  to  that  described  for  total-radiation  pyrometers, 
namely,  by  sighting  them  on  a  '"  black  body  "  furnace  the  tempera- 
ture of  which  is  determined  by  a  thermocouple. 

The  procedure  has  the  advantage  of  not  presupposing  perfection 
of  the  optical  system  or  a  knowledge  of  the  wave-length  of  the  red 
light  transmitted  by  the  filter  glass. 

The  calibration  of  the  polarising  type  is  based  on  the  following 
theoretical  considerations  : — If  /j  and  I.,  are  the  intensities  of  two 
plane  polarised  beams  of  radiation  matching  at  angles  0i  and  0.,  a 
beam  of  constant  intensity,  such  as  that  from  an  electric  lamp,  when 
viewed  through  a  nicol  prism,  then — 

/j     tan-(/)i 

/,     tan-02 

In  optical  pyrometry,  by  the  insertion  of  a  suitable  red  glass  in 
the  path  of  the  two  beams,  it  is  possible  to  work  with  narrow  spectral 
bands  and  consequently  apply  Wien's  law,  according  to  which  the 
intensity  of  hght  of  wave-length  emitted  by  a  "  full  radiator  "  is 
given  by  the  expression 


I^  -e- 
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In  the  case  of  mstruments  to  be  employed  as  working  standards, 
it  is  advisable  to  check  the  calibration  by  direct  observations  of  the 
melting-points  of  pure  materials.  A  wire  of  the  metal  is  stretched 
across  the  face  of  a  diaphragm  in  the  furnace  and  the  temperatiu-e 
gradually  raised. 

The  melting  of  the  metal  is  indicated  by  the  brealdng  of  the  elec- 
trical circuit  and  the  temperature  at  this  instant  is  noted. 

Gold  and  palladium  are  very  satisfactory  for  this  purpose.  Copper 
requires  a  reducing  atmosphere,  and  consequently  it  is  necessary  to 
close  the  front  of  the  furnace  with  a  glass  window  and  make  correc- 
tions for  the  absorption  of  the  glas.s. 

For  routine  work  in  calibrating  optical  pyrometers,  platinum- 
wound  furnaces  with  thennocouples  may  conveniently  be  used  to  a 
temperature  of  1,350°C.  Above  this  it  becomes  necessary  to  rely  on 
a  comparison  with  a  standard  optical  pyrometer  whieli  has  itself 
been  calibrated,  in  terms  of  the  fixed  points,  to  the  highest  possible 
limits.  Provided  that  the  standard  instrument  and  the  one  under 
test  are  of  the  same  type  and  use  the  same  wave-length,  there  is 
little  or  no  advantage  to  be  gained  bj-  having  a  '"  black  body  "  as  a 
source  of  comparison — any  hot  object  of  suitable  size  and  sufficiently 
imiforra  and  constant  in  temperature  will  serve  as  well. 

Our  experience  is  that  the  tungsten  arc-lami)s  described  by 
tiimingham  and  MuUard'and  manufactured  by  the  Kdison  and  Swan 
I'Mcclric  Co.  is  very  satisfactory  for  the  purjiosc.  The  temperature 
remains  constant  so  long  as  the  energy  is  not  varied,  and  liy  running 
the  lamp  off  a  battery  and  adjusting  the  energy  to  particul:u'  values, 
IcmpiTatures  may  be  reproduced  wit  h  very  fair  accuracy.  Tlic  range 
IS  al.so  very  considerable.  Kor  cxam|)lc,  one  lamp  which  has  been 
in  use  for  over  a  year  may  be  run  from  0-8  to  4-2  amperes,  giving 
tt^mjieratures  from  1,5(M>''('.  to  2,4(«r('.  By  the  use  of  absorption 
gla.tscs  the  ajiparent  temperature  of  this  lamp  may  be  cut  down 
beloH  l,:i.")()"C.,  though  it  is  not  advisable  to  continue  this  process 
far,  unless  the  absorption  glasses  me  of  e.xccjitional  quality,  as  colour- 
iiiiit<liiiig  dilliciiltieK  are  likely  to  supervene. 

The  Hpcciai  advantage  in  using  a  tungsten  iirclamii  as  compared 
with  a  "  iilaek'iiody  "  source,  such  as  a  carbon-lulie  furnace,  consists 
ill  the  ...IS,.   ,,,,1  ,  ..it  Miitv  of  manipulation  luid  (lie  .■norinoiis .n.imv 
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Kef llic'i'   r.i|nTs  w-ero  discussed.  .Mr.   .  .    ... 

Iliidliiid's,  demoiiHl rated  one  of  M'-  Krown's  automatic  tcmiieriiture 
control  |iyroiiictei's.  Samples  of  the  instruments" referred  to  in  the 
l'ii|M-r  wen  on  their  way  from  America,  but  did  not  arrive  in  lime  foi 
the  meeting.  Messrs.  Hadlield,  however,  were  able  to  e  hibit  our 
of  tiie  inslriiments.  and  it  was  stated  that  the  results  cl.iimed  in  the 

Paper  liiid  hi fully  justified  in  praitiec. 
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MR.   C.   H.   WORDINGHAM'S  PRESIDENTIAL  ADDRESS  TO   THE   INSTITUTION   OF 

ELECTRICAL  ENGINEERS.* 

{Concluded  from  page  239.) 


It  is  in  labour  probably  that  the  most  tremendous  problem  of  the 
immediate  future  resides.  The  effects  of  the  war  thereon  have  been 
manifold,  far-reaching  and  powerful.  Neither  masters  nor  men  are 
likely. to  put-up  with  their  relation.^  with  one  another  being  interfered 
with  h\  outside  authorities  even  so  e.x.ilted  as  the  (Jovernment,  when 
once  the  war  is  over,  and  the  fate  of  industry  will  depend  upon  how 
the  acutely  difficult  problems  are  faced  and  dealt  with  by  the  two 
parties  concerned. 

The  extraordinary  development  of  women's  labour  raises  issues 
that  are  intric;ite  and  new.  Havint;  ta.sted  independence  and  liigh 
wages,  a  number  of  those  now  Vorkins:  will  desire  to  continue  their 
present  activities,  and  probably  thi.s  will  Ije  bitterly  opposed  by  the 
men,  but  I  do  not  beUeve  that  there  will  he.  any  great  access  of  women 
pernjumently  to  the  ranks  of  engineeriiv.'  workers. 

These  new  elements  .superimposed  on  the  old  in  connection  with 
labour  problcuLs  render  those  probloins  more  difficult  of  solution. 
Before  the  war  the  attitude  of  labour  tn  capital -and  the  community 
at  large  on  many  occasions  seemed  unreasonable,  rapacious  and  un- 
patriotic. But,  little  as  we  may  like  to  admit  it,  there  have  been 
many  reprehensible  actions  on  the  part  of  the  employers  and  the 
men's  attitude  has  not  always  been  without  strong  provocation.  Xo 
one  can  listen  to  the  speeches  of  some  of  the  labour  leaders  and  be 
acquainted  with  their  i)ersonalities  without  recognising  the  marked 
ability  and  honesty  of  purpose  of  many  of  tliem. 

The  question  of  labour  is  too  vast  and  too  complicated  to  enter 
into  here,  but  it  is  quite  certain  that  the  men  will  have  to  be  given  a 
much  greater  share  in  the  management  and  profits  of  the  under- 
takings they  are  engaged  on.  It  is  equally  certain  that  they  are  not 
at  present  tit  to  occupy  the  position  th.it  the  importance  of  their 
contribution  to  the  country's  wealth  justilies.  They  must  be  taught 
that  they  have  ilutics  as  well  as  rights  ;  they  must  be  cducatoil  to  take 
an  intelligent  interest  in  their  work  anil  in  its  development  ;  their 
preju(Uce»,  ignorance,  and  suHpicion  m.ist  be  broken  tlown  and  many 
serious  misconceptions  cleared  away.  .Masters  must  learn  that  they 
themsleves  must  <lo  what  they  enjoin  on  their  men;  they  miLst 
remove  their  ojn-n  ignorance  of  the  corulitions  of  life  and  of  the  view- 
I)oint  of  their  men,  and  they  must  get  riil  of  the  suspicion  that  they 
entertain  of  the  men  which  is  just  as  i.'rc:il  and  ])erha])s  us  ill-founded 
as  the  men's  suspicion  of  them.  While  a.sking  the  men  to  deal 
fairly  with  them  they  must  see  to  it  tlnU  they  set  the  example  of 
fairnent.    ,,g 

1  believe  hucccrh  Ih  to  be  attained  by  giving  each  man  in  some  way 
or  another  a  direct  interest  in  the  lin^mcial  results  of  the  concern 
employing  him  :  by  letting  him  have  xiuie  say  in  its  maiuigemeiit  ; 
liy  treating  hiiu  as  a  man  and  not  .i--  .i  u\nehine  ;  by  letting  imli- 
viilimlily  have  |)lay  ;  by  ensuring  iImI  ivery  nmn  even  though  not 
brilliiinl  shall  if  he  works  steadily  he  ilcccnily  hous«'d,  cloilieil  and 
fed  ;  by  nhielding  n>en  from  coeniou  by  their  fellows,  tending  to 
reduce  their  rllicieney  ;  and  by  |(iomoting  in  every  way  mutual 
regard  and  trust  between  employers  and  emi)loycd.  No  doubt  the 
attainment  of  tlu-se  objects  will  rinlnallv  alter  the  eonilitiiuis  to 
whiili  we  have  grown  ai'(Mmtomcd.  h 
changed  and  it  is  for  this  generation  to 
no  fur  as  the  bation  as  a  whole  Is  conrei 
and  ruin. 

IVrha|Ni   the   most    |N)tent    inlluenii 

changi-H  into  t  he  pro|Mir  ehatuiel,  nn  well  us  in  lUtMiHling  us  in  our  eom- 

fictilion  with  olhiT  naliiMiN,  in  eduealion.      1^  uit  I'oiitinur  in  every 

,»ay  in  our  power  the  pursuit  of  wicnlilii'  rew-anh  and  let   us  en- 

Ideiivonr  to  imbue  every  human  lii'iii.'    vMth  an  appreciation  of  itH 

niportaiicc  and  give  to  liiiii  n  know Icdw"'  i>f  the  piincipli-sot nciiuice, 

^ul   Icl   lis  while  giving  to  wieui'e  tip'  liii;h  ]Miiiition  that   ih  its  due, 

il    111  it«  proper  pinie,  and  nut    iiii  i«iiie  tlinl   it   .an  bi-  a  huI>- 

'    lor  thoM<  moral  uiid  religiiniH  proi>  ipliM  which  alone  can  nlloni 

■  ■■  or  worthy  moliVi-M  (or  hum  oi  aetinn  or  give  coiirnge  to 

I  iH'rw'vrrr,  uiiil  iiltiiiiatoly  to  .  oikjikt.  in  n  riglil<H)iii)  enune. 

."•ring  and  wientiljc  Iraliilng  mc  .ilmoliitely  ivncnlinl  to  nn 

.1  nation,  bill  it  iuii«l  iirver  I"    (oigotlen  that  ll»-y  pniMile 

iiMiU  which  miiMi  be  uh  perd''  i  ol  ihrir  kind  ii«  they  can  Ih- 

'>ii'l     iiliiiiii  uliich  no  work  cnii  lie  dotn  .  toil  it  ip  the  human,  mental 

■ml  ni.iral  (|iiiilitii>s  of  the  nation  mIii'  I>  wiU  dqciilr  (he  imnn  in  thr 

norlil  coiii|M'lilioii. 

rciWr.H  .StTf'.V. 
'I  U  obvious  that  it  we  were  ntnrtnib'  now  with  out  prr«riit  know  ■ 
Imlljr  wp  ulioiilij  not    nrnviile  elrrlm  il  i-nerHy   In  mieh  «  cunipnrn- 
r'.iigland  nr  c^T>n  i.rrnt  Hritnin  (rum  liumlriHU 


It  in  any  ease  they  will  be 
-ce  that  they  are  ameliorated 
led  and  not  turned  into  chaos 

in   directing   the   imminent 


livrly  atnitll  „rr«    iw 


of  independent  stations.  But  we  are  not  starting  now.  We  cannot 
ignore  w  hat  has  gone  before  Any  scheme  which  is  brought  forward 
cannot,  in  common  justice,  ignore  the  claims  of  those  who  are  now 
carrying  on  the  business  which  they  have  built  up  by  their  capital, 
by  their  work  and  by  their  skill  Due  provision  must  be  n\ade  for 
the  gradual  wiping  off  of  the  exi.stiug  capital,  and  adequate  com- 
])ensation  must  be  given  to  those  displaced  whose  hves  have  been 
devoted  to  what  they  had  every  right  to  expect  would  be  a  lifelong 
business. 

The  objects  in  view  will  be  best  attained  by  developing  what'  is 
good  in  existing  systems  and  eliminating  what  is  bad,  rather  than  by 
attempting  to  supersede  all  that  has  been  done  suddenly  and  abr  uptly. 
There  are  a  number  of  existing  stations  in  w  hich  the  generating  units 
are  large  and  well-nigh  as  etficient  as  any  that  can  he  devist-d  at  the 
present  day  and  which  are  well  situated  for  economical  working.  Let 
these  be  hnked  up  to  adjacent  stations  and  let  them  be  worked 
to  their  utmost,  in  some  instances  being  extended,  aiul  let  the  smaller 
gradually  be  eliminated,  the  worst  being  shut  down  at  once  and  the 
others  worked  in  such  a  way  as  to  contribute  what  they  can  effi- 
ciently to  the  general  supply  until  the  cost  of  their  plant  is  wiped 
out.  I  would  remind  you  that  it  may  quite  {)ossibly  be  more  ev-o- 
nomical  to  work  inefficient  i)lant  already  in  existence  to  provide 
stand-by  supply  than  to  purchase  new  and  more  efficient  plant  forthe 
purpose.  Side  by  side  with  this  development  let  new  stations  on 
ideal  lines  be  erected  to  supplement  the  old,  which  in  due  course  they 
will  supplant.  "~ 

Kcoso.Mv  OF  FrKU 

Closely  connected  with  the  ])roblem  of  ix>wer  supply  is  that  of 
national  economy  of  fuel.  There  is  a  tendency  to  confuse  economy 
of  fuel  with  cheap  jx)wer  supply,  but  the  two  are  quite  distinct 
though  closely  connected.  I  venture  to  think  that,  in  regard  to 
the.se  matters,  electrical  engineers  have  been  apt  to  arrogate  to  them- 
selves too  prominent  a  position.  It  is  little  short  of  ludier\>us  to 
ignore  the  great  gas  industry  either  in  respect  of  their  consumption 
of  coal  or  of  the  experience  of  their  engineers  and  managers.  While 
for  motive  power  and  lighting  uiul  for  certain  kinds  of  furnace  work, 
electrical  operation  is  pre-eminent  and  will  almost  certainly  in  the 
fullness  of  time  be  universal,  there  will  still  be  an  iiumen.se  tield  for 
heating  by  gius.  .-\part  from  this,  however,  I  hold  most  .strongly  that 
gas  production  will  be  an  intermediary  betwivn  the  raw  fuel  and  the 
live  steam  aiul  so  bo  concerned  in  the  generation  of  the  whole  of  the 
eUx'trical  energy  used.  The  whole  of  the  coal  raisttl  should  be 
treated  as  near  the  pit  as  practicable  for  the  extraction  of  those  sub- 
stanc-es  usually  referred  to  by  the  generic  nanu"  of  by-prx)ducl<«  and 
for  the  i)roduction  of  a  fuel,  whether  solid,  liquid  or  ga.s»-ou».  or  one 
or  mine  combined,  which  can  be  conveniently  UNed  for  the  direct 
prodiK'tioii  of  steam.  .Vt  this  |K>int  the  ele»trical  engineer  should 
take  the  matter  in  hand  and  pniiluce  his  Ht<-am  and  condiu-t  the 
other  operations  mressary  to  pnivide  tlio  electrical  energy  for  traiw- 
mission  at  high  ]in-ssiire  to  the  distributing  centra's. 

The  only  way  in  which  the  interests  of  (uel-ivonomy  iind  eflicient 
di.stribiition  can  bo  nvoncileil  is  by  the  iijm-  of  extri'inely  high  pres- 
siiri's  of  transmission  and  by  other  means  forthe  ri'iliiction  of  the  cost 
of  nuiins  ;  even  so,  it  may  well  be  that  the  ehe4i|>f>!tt  as  dislii\guislicd 
from  the  most  <>f1iiienl  supply  of  a  »;i\en  <|uniitily  of  energy  at  a 
given  point  may  not  be  r<>4iliscd.  although  on  the  whole  the  mn*t 
CVoniUnical  use  <i(  tjie  fuel  will  ha\c  hn-\\  nutdr. 

The  probleni  of  tlu'  pnidii.  lui"  "i  '  •  "  oi  dciail  |.>  sii|.|.t\  a  dis- 
tributed demand  for  warmin  i->!m\i 
will  n<<|uirj>  careful  study.      I  ^cry 

largely  iim<d  on  lU^•ollnl  of  ii^   '■  lu 

cooking  appliances  have  already  !•■  ''e"' 

demand  we  may  lo<»k  fonvnpl  t"  p<'  '"•'" 

that  lan  hi'  llaiulled  v\ii< 
vant   and  that    will  I" 
artieh'K  <lis|ilai'cd.      It 

lirld  in  ihoso  caiM>ii  m  ui 

aideration,  such  as  in  n"  ''''.^■ 

I  do  not   brheve  ihul    ■  "Iv 

all  day  hratiin;  "i  (oi   1  ""d 

(or  il.uiie.lii    and  trad,    i  1'  •" 

conomicrtl  to  do  »o.      1  "Vc 

CXionI    111  the  .llldlcr   I    ■  '  '■  ,-.1 

in    the    ga.^ilication    of       '  '•*    "" 

office*,  (aetorxfi  and  nil  l«i^.  I'Uin     I  iciitid  liralin)( 

ill  which  the  Itoal  ii.  prmliKN   '  '1  tin*  kind  I  hav«  indi 
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fated,  or  possibly  by  liquid  fuel,  vnll  probably  be  introduced  on  the 
grounds  of  cheapness  and  economy  though  certainly  not  of  comfort 
or  health. 

Electrical  Engiseers. 
There  is  a  tendency  at  the  present  time  to  regard  manufacturing  as 
synonymous  with  electrical  engineering  and  to  disregard  the  other 
branches  of  the  latter,  more  especially  to  belittle  the  consulting 
engineer,  many  going  so  far  as  to  say  that  he  will  shortly  disappear. 
WhUe  recognising  to  the  full  the  importance  of  the  jjosition  of  manu- 
facturers and  the  shortcomings  of  many  of  those  calling  themselves 
consultants.  I  think  it  would  be  a  distinct  loss  to  the  profession  were 
the  consulting  engineer  to  be  eliminated  and  his  work  taken  over  by 
the  manufacturer.  The  lopping  off  of  a  branch  corresponding  to  the 
highest  positions  in  civil  engineering  and  in  other  professions,  such 
as  the  medical,  would  be  greatly  to  be  deplored,  as  it  \\oiJd  mean  the 
narrowing  do\ni  of  a  profession  which  now  embraces  every  branch 
of  an  engineer's  work.  Apart  from  this,  there  would  be  a  distinct 
loss  to  the  industry.  From  the  manufacturer's  point  of  view,  it  is 
clearly  advantageous  to  have  someone  who  can  state  the  purchaser's 
requirements  in  a  definite  manner  in  terms  that  can  be  understood 
without  ambiguity,  so  that  all  tenders  are  on  an  equal  footing,  and 
who  is  able  to  appreciate  the  relative  values  of  the  offers  firms  make 
irrespective  of  the  persuasive  powers  of  their  representatives.  From 
the  purchaser's  standpoint,  the  consultant  necessarily  takes  a  broader 
view,  and  his  advice  is  likely  to  be  more  reliable,  than  that  of  any 
individual  firm  of  manufacturers  who,  however  honest- in  intention, 
must  necessarily  be  biased  in  favour  of  their  own  methods  of  attack- 
ing a  problem  and  who  will  .be  tied  largely  to  their  own  designs 
which  may  not  be  uniformly  the  best.  In  my  experience,  also,  the 
consultant  is  often  able  materially  to  assist  manufacturers  by 
putting  before  them  the  needs  of  users  that  they  would  never  liave 
thought  cf ,  and  by  defining  precisely  the  conditions  to  be  fulfilled  in  a 
manner  that  the  user  never  could  on  account  of  his  not  possessing  the 
necessary  technical  knowledge  to  enable  him  to  do  .so. 

1  venture  to  think  that  all  parties  would  benefit  by  a  stricter 
etiquette  than  now  exists.  Manufacturers  should  s\ip])ort  the  con- 
sultant in  the  same  way  that  the  general  i)ractitioner  does  the 
Harlcy-street  specialist  or  the  solicitor  the  Kings  Counsel,  instead  of 
providing  advice  gratis  and  ousting  the  consultant.  On  the  other 
hand,  the  consultant  (as  all  the  leading  men  do)  should  confine  him- 
self strictly  to  occupying  an  advisory  ]>osition  without  interest, 
howe\er  remote,  in  any  manufacturing  concern  and  abstain  from 
indulging  in  his  owti  fads,  a  practice  that  has  greatly  irritated  manu- 
facturers and  contributed  largely  to  the  pre-sont  .-situation. 

A  reform  greatly  needed  in  connection  with  engineering  concerns 
is  the  appointment  of  nu-.n  of  high  technical  qualifications  instead  of 
clerks  to  position  of  manager  or  secrctaiy.  It  is  monstrous  that 
engineers  should  undergo  a  lengthy  and  arduous  training,  provide 
the  !ikill,  invent ivenesH  and  high  qualities  necessary  for  the  efficient 
management  of  men.  to  find  themselves  in  receipt  of  rewards  only  a 
fraction  of  those  bestowed  on  an  individual  whose  attainnicnfs  are 
purely  clerical  and  who  has  it  in  his  ])ower  to  mar  their  ciriirts  and  to 
whom  they  niust  to  a  large  extent  lie  Hubservient.  An  engineering 
undertaking  should  be  managed  by  an  engineer  ;  engineers  have  the 
power  to  ensure  this  entirely  in  their  own  hands  ;  they  are  absolutely 
indispcnsiiblc  and  if  properly  organised  can  secure  their  jjroper 
]K>Hitir>n  in  commercial  undertakings. 

It  is  a  matter  for  sunirise  that  engineers  should  count  for  so  little 
ill  tho  piibli<-  eye.  I'arlly  engineers  themselves  are  to  blame  for  this. 
They  have,  us  I  have  said,  let  others  occupy  the  promineni  ixisitioiis 
that  arc  llieirs  by  right,  those  positions  which  bring  them  most 
into  oontmt   witji   their   iion-engiiiM-ring  fellownu'ii. 

There  is  no  reason  to  siipfHW!  thai'  engineering  will  become  of  less 
Importance  in  warfare,  nor,  alas  '.  that  warfiiiv  will  cease  to  have  to 
be  proviflcfl  for.  We  ought,  therefore,  to  start  and  maintain  an 
orgaiiiMalinn  that  shall  eiiHure  that  the  t4'chnically  tniined  material 
III  the  country  shall  be  applied  with  maximum  elTist  immediately 
war  breiiks  out,  and  avoid  the  lamentaiile  waste  that  has  occuricd 
ill  the  jirewnt  war  by  diHregarfling  the  techiiiiJil  qiialilicatioiiH  of 
many  anil  by  givhig  otJHTH  technical  work  for  which  (heir  training 
hiM  "been  uiisuited.  .Not  only  should  all  iii.livi.bial  engineers  be 
elasxilied  accc.rding  to  a  well  thought-out  scliemi-.  but  mtiial  poMlsIn 
a  war  orgiiiiiHalioii  slioiild  be  assigned  to  llieia  I  would  regard  each 
tchniral  (ioveriimciil  slnlf  as  a  sort  of  nneloiw  crew  anil  make 
delinil4'  apiKiintmiiilM  to  come  into  forie  on  the  outbreak  of  war, 
with  adequate  rewrviK  to  draw  upon,  so  that  evitry  stall  could  ex- 
]mMd  Miitomatiinlly  wliin  the  stress  of  extra  work  came  on  it.  and  I 
would  give  these  res<rve  men  an  insight  into  ofTieial  methods  so 
that  their  t<idiilienl  knowledge  might  be  iiiHtaiilly  iililiHabje.  In 
some  cases,  whole  jleparlmenU  would  have  to  be  ciealed  in  war 
time  with  no  nudeiiM  crews  ;  here  again  I  would  have  a  definite  per- 
sonnel ready.     There  woiilil.  of  course,  be  /i  gradual  change  of  men 


during  peace  as  time  went  by,  so  that  the  organisation  might  be  kept 
up  to  date  and  men  in  the  prime  of  life  and  of  proved  attainments  be 
ready  at  the  nation's  call.  Similarly  all  factories  should  be  organ- 
ised so  that  each  would  in  war  time  contribute  a  definite  product  in 
definite  quantities  when  the  war  need   arose. 

A  word  as  to  engineermg  as  a  profession  ;  it  surely,  rightly  appre- 
hended, is  one  of  the  most  ennobling.  It  reciuires  an  active  brain, 
making,  as  it  does,  a  direct  appeal  to  the  intellect,  and  it  brings  a 
man  into  intimate  contact  with  the  laws  and  processes  of  Xature 
and  their  everlasting  truths,  while  constructive  work  is  the  nearest- 
approach  to  creation  possible  to  a  created  being.  I  would 
particidarly  impress  on  the  young  engineer  the  need  for  thorougb- 
ness  in  all  he  does — "  Whatsoever  thy  hand  findeth  to  do,  do  it 
with  thy  miight "  is  a  maxim  applying  with  peculiar  force  to 
engineering.  Strive  after  perfection  and  do  not  regard  the  smallest 
job  as  unworthy  of  your  best  efforts.  Let  love  of  your  work  for 
the  work's  sake  be  your  dominant  motive  and  do  not  aim  lower 
than  perfection  even  though  absolute  perfection  may  be  mi- 
obtainable  ;  believe  me  the  more  material  benefits  will  be  added 
to  you. 


THE   LARGEST  GRAPHIC  METER  IN  THE  WORLD.  =i 


W'hat  is  stated  to  be  the  largest  graphic  recording  meter  m  the 
world,  has  been  deigjied  and  built  for  the  Keokuk  hyro-electrio 
plant  of  the  Mississippi  River  Power  Co.,  which  has  an  equipment 
of  15  generators,  each  rated  at  7,500  kw.  ;  the  ultimate  capacity 
of  the  plant  maj'  comprise  30  such  generators. 

The  meter  is  intended  to  give  a  graphic  record  of  the  output  of 
the  plant,  whether  operated  in  sections  or  as  a  single  system.  A 
special  type  of  curve-drawing  instrument  was  therefore  required 
greatly  beyond  the  capacity  of  anything  previously  attempted  in 
this  direction.  The  specifications  required  a  high  degree  of  accuracy, 
freedom  from  appreciable  en'ors  on  varying  voltage,  frequency, 
power  factor  and  temperature,  with  a  degree  of  damping  which 
would  prevent  overshooting. 

The  instrument  is  designed  (1)  to  enable  the  operator  to  have  the 
proper  number  of  generators  on  the  line  for  the  load  to  be  canied  ; 
(2)  to  make  an  accurate  record  of  the  output  of  the  plant,  giving  in- 
formation relative  to  growth  of  business,  load  factor,  variation  of 
load  with  seasons  of  the  year,  days  of  the  week,  and  hours  of  the 
day,  relative  night  and  day  output,  peaks,  periods  of  low  load,  <S:c.  ; 
j^nd  (3)  to  obtain  a  record  of  the  frequencies  and  duration  of  station 
and  line  troubles  and  the  performance  of  the  plant  under  such 
conditions. 

To  nieasure  the  output  of  30  three-phase  generators  required  the 
use  of  30  polyphase  meter  elements,  each  made  up  of  two  single- 
phase  units.  The  dcsiiability  of  using  the  same  design  ui  other 
instruments  was  borne  in  mind,  the  iupporting  frame  being  made  up 
of  three  superimposed  scctiims,  each  carrying  10  meter-elements. 
This  makes  it  possible  to  con.struct  a  similar  instnnuent  of  10  ele- 
ments or  any  multiple  of  10  to  50.  The  instrument  is  self-contained, 
without  the  use  of  any  external  case,  so  that  any  individual  meter- 
element  may  be  removed  and  calibrated  without  putting  the  instru- 
ment out  of  operation. 

The  mo\ing  aiijiliance  consists  of  six  aluminium  vanes  all  mountcci 
on  a  single  stall'  and  designed  to  eliminate  friction.  All  connections 
are  earned  lo  the  lop  of  the  inslrumenl  to  a  circular  terminal  board 
carrying  240  binding  posts,  four  being  \ised  for  each  single-phase 
element.  The  actual  width  of  the  chart  is  12.i  in.  The  charts 
are  printed  in  12hour  sections,  fed  at  the  rate  of  3  in.  per  hour. 
The  indicating  scale,  which  fa(H\s  the  operator's  desk,  is  illuminated 
Jind  graduated  to  the  same  range  as  the  chart. 

With  such  an  instrument  it  is  imssible  to  totalise  the  output  of  a 
station  of  anyeaiiac  ity  or  a  numberof  .stations  or  systems  regardles-i 
of  diirerence'in  freiiu'emy  nr  volfage  an.l  whelher  they  are  in  syn- 
chronism or  not. 


BOOKS  RECEIVED. 

(CoplMol  ttw  undomontlonorl  work:.  c:.ti  ht  had  from  Tan  Elbctrician  Omcoa,  on 
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■Mineral  ImluHtrv;  Its  Statistics,  Teehni.logy  anci  Tiailc  Dunng 
Jimi,"  edited  bv  (i.  A.  Itotish.  Vol.  XXV.  (bomln,,  :  Hill  I'ai.liHhmg 
('.,.)     Pp.  XV. -)'»:)».     ■i'lH.  .      .. 
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ON  THE  EFFECT  OF  ARMATURE  RESISTANCE  AND   REACTANCE  ON  THE  TERMINAL 
PRESSURES  OF  A  ROTARY  CONVERTER. 


BY  S.  XEVILLE,  B.SC,  D.l.C. 


1.    IXTRODUCTIOX. 


In  the  design  of  a  rotary  converter — especially  with  reference 
to  the  calculation  of  pressure  regulation  and  compounding — 
there  may  arise  some  difficulty  in  estimating  the  influence  of 
the  resistance  and  true  reactance  of  the  armature  winding  upon 
the  relationshij)  between  the  induced  pressure  and  the  P.D. 
at  the  commutator  and  slip-rings  under  load  conditions.  Thus, 
assuming  the  transformation  of  energy  to  be  from  alternating 
to  continuous  current,  the  machine  may  be  mentally  regarded 
as  being  driven  by  alternating  currents  as  in  the  case  of  a 
•nchronous  motor,  and  at  the  same  time  delivering  a  con- 
inuous  current  in  the  manner  of  a  mechanically-driven  con- 
Tmuous-current  generator.  Then  it  i.s  apparent  that  if  only 
tlie  alternating  currents  were  present  the  terminal  pressure 
ipplied  at  the  slip-rings  would  errccil   the   induced    pressure 


currents,  and  the  value  of  this  ratio  for  a  rotary  .  oiiverwr 
working  at  a  given  power  factor  and  efficiency  \vill  then  be 
introduced.  Further,  by  reversing  the  sign  of  one  of  the  cur- 
rents, the  results  can  be  made  applicable  to  the  case  of  a 
■  double-current  generator,"  a  mechanically-driven  machine 
delivering  joth  continuous  and  alternating  currents. 

No  attempt  >vill  be  made  to  invesrisiite  the  small  ripple  of 
very  high  frequency  which  arises  in  practice  from  there  being  a 
finite  number  of  coils  and  commutator  bars,  and  also  the  small 
effect  of  the  commutator  and  the  alternating-current  tappmgs 
being  actually  at  oppo.site  ends  of  the  armature  will  be  neg- 
lected. These  appro.vimations  enable  the  problem  to  be  muck 
simplified,  for  it  may  then  be  considered  that  the  number  of 
commutator  bars  is  made  infinitely  great  and  that  the  wbding 
consists  of  an  infinite  number  of  verv  short  conductors.     The 


between  the  same  two  points  by  the  amount  of  the  resistance      ^':''°'^  armature -nm   then  be  imagined  to  be  replaced  bv  a 


and  reactance  drop  in  tlie  winding  due  to  the  alternating  cur- 
iits  driving  the  machine  ;  while,  on  the  other  hand,  if  only  the 
■ntinuous  current  were  present  the  terminal  pressure  at  the 
mushes  would  be  lower  than  the  induced  |)re.ssure  by  the  amount 
'  'f  the  resistance-dj'op  produced  by  the  continuou.s-current 
iiutput.  Hence,  where — as  in  the  actual  machine — the  two 
currents  exist  simultaneoulsy,  and  the  slip-rings  and  commu- 
tator are  connected  to  one  and  the  same  winding,  it  becomes 
nece.ssar}-  to  consider  the  resultant  effect  of  the  superposition 
fif  the  two  currents. 

It  will  be  shown  that,  owing  to  the  movement  of  the  slip- 
ring  tappings  relatively  to  the  bruslies,  all  the  terminal  pres- 
sures are  of  a  somewhat  irregular  pulsatory  nature  :  but  that 
there  is  also  an  iinjiortant  action  of  mutual  neutrali.sation 
lietween  the  two  currents  in  theireffei  ts  upon  the  useful  values 

■f  the  terminal  pressures,  that  is,  upon  the  mean  pressure  at  the. 

"iiimutator  or  upon  the  fundamental   pre.'*sures  at  the  sli])- 

iMgs.  1 1  will  be  obvious  that  the  aitual  extent  of  this  neutral- 
ist tion  depends  essentially  upon  the  ratio  between  the  niagni- 
iiides  of  the  two  currents  and  al.'so  upon  the  power  factor  at 

liieli  the  inaehine  is  working. 

2.  .Mkthui)  a.nii  Simi'i.ikii-atioxs. 

The  method  to  be  now  adopted  (  nnsists  in  deducing  in  the 

liist  jilace  iwo  Fourier  series:    (i.)  re|ire.senting  the  space,  or 

peripherul,  distriliution  cif  current  in  vhe  armature  due  .solely 

the  alternating  currents  supplied  in  the  machine  :    and  (ii.) 

presenting  the  corresponding  distiibution  in  the  wiriding  of 

I  continuous-current  output.     Tin-  total  or  re.sidttknt  <'urrent 
|*ny  jioint  on  th<'  periphery,  u|ion  which  the  resistance  dro]> 

pends,  is  then  simply  the  Htim  of  these  two  series,  and  tlio 

II  resistfttice  drop  I.eliveen  aii\  t>VM  points  on  the  peripherj 
herefore  pro|iortiigiul  to  the  iiite;;r:',l  o'  thecondiiiied  expres- 

betWeen  the  tWci  points  eolisideieil.       My  subHiitutioll   in 

expression    ho   obUiined   ol   suitalile    values   (or   the    tWo 

fttit,  it  is  possible  to  deduce  a  simple  e.xpreiwion  for  the  total 

Ince  <|rop  ut  any  pair  of  terminal  >  which  is  of   practical 

brtanre. 

^Considering  the  etlecl  o'  the  riMii:iiice  o.'  tin'  wniding  — li\ 

term    is   to   lie   undiTNtoo<l   oiil\  \\\v  tr\ie,   or  leakaue. 

tnce--  it  will  lie  observed  thul  iilthoUf(h  the  continuous 

at  in  any  parlicnlur  pitrl  of  the  Aindin^  uctuull)  revemvo 

Dtion  twice  during  a  coniple.- 

'take.M  plarr  in  one  coll  et  the  tine 

that  eoil  in  short  c'irnnted  l>v 

nt  l)rii-<heH.     Durinu  the  reniuiie 

Wm»  current  in  ii  coil  has  n  iit.e(nl> 

•  »»«»  tolliiefice  on  the  f<ilnl  rcBetai 

The  reactive  pie-.-in 

•  Wever.  be  ellerlue  li  ■ 


til 


evcle,  vet  the  re\rriiAl 
iiiid  only  at  till'  instant 
'lie  of  the  eoiitinuous- 
t  iif  the  pi<ri(Nl  the  eon- 
>  ;iliie,  nnil  hence  it  can 

■  ■  >\u\\i  over  Any  part,  of 

■  lue  to  till'  alternaiini; 
>i  the  Hhp-riiiuii  and  ni 


llh 


••X|ili  w..i,,„»  X^.JII  I,,,  ,j|   |-,|<(   , 

*<\\  |»uiieular  rutin  l>c<iN\< 


lioUl  the  itvuillp' 
itmll)*  of  the  two 


single  endless  wire  upon  which  the  brushes  slide,  and  to  which 
the  fixed  alternating-current  t^appbgs  are  made  at  suitable 
regular  intervals. 

Fig.  1  shows  this  simplified  arrangement  at  the  instant  of 
time  when  one  of  the  tappings — which  jioint  A-ill  throughout  be 
taken  as  the  origin  for  all  angular  measurements — has  moved 
through  an  angle  0  from  one  of  the  continuous-current  brushes, 
the  direction  of  motion  being  from  left  to  right.  Then  the 
distance  between  successive  brushes  represents  an  angle  .t. 


<-e-* 


u 


e*a 


u 


I'lo.  1. — ^niAiiiuMMATi     Hehkksj^.ntatk'X  or  ABMATI  I.E. 

and,  if  .V  be  the  number  of  phases  (here  defineil  as  the  number 
of  equidistant  tjippings  irresiwctively  of  any  sjwcific  nunie  of 
external  loa<liiig).  thi>  angular  distance  between  successive 
trippings  is  (iliviiiiisiy  2.7  .V. 


■mating 
s-sarv  in 

••    'ved 
d 


'•      I  MUCKI)   I'rKSSI'KK. 

In  order  to  deduee  the  \Au\><f  relationships  o.'  the  ii 
current,s  in  the  various  part.s  of  the  winding,  it  is  n< 
the  first  plaee  to  develop  an  e.xpie.Hsion  for  th.-  •  • 
K..M.F.  in  the  various  pha.se.s  of  the  winding- 
pressure  acting  between  succe.soiive  tappings.  1  .si> 
it  i8  only  iieee,s.Hjkry  to  consider  the  fundainenul  wrts.-..  «nd 
therefore  let  it  he  provisionallv  iLssuineil  that  the  iiuu'netic 
tlux  is  distributed  sinu.Hoid.i"  ue 
periphery;  and,  without  ei  ■  he 
various  factors  determiniii;:  ,  -aw 
induced  in  an  el<>ment  of  the  periphery  <il  anituiur  wutifi  <t<t.  al 
aniiidar  distnnre  a  from  the  oriv'in  md  therefore-  <tt  a  iti'«t«nce 
(0  ;  rt)  from  the  hnwh  axis-   I"                   ■  1  by  Uto  expirsnion, 

dr     ( 

then   the  tot«l   iiidue<*<l   pnwsure  heiworu  any  two  |toinl»  it 
aiMl  a  in 


pnvi'Xirp  Im- 

MM'll   the   111 


Thiin  the  privt'<iirr  I 
that  is.  lielWiM'ii  the  111 
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Similailv,  between  successive  pairs  o!  tappings  the  induced 
pressures  are 

e2=2esin(e+.3^)sin^. 


63=2^  sin  f  0+5^J  sin ~. 
ev=2esin  {d+2N—'i  ~\  sin  ^. 


(1) 


4.  Distribution  of  Alterxatixg  Current. 
Assuming,  now.  that  the  load  taken  from  the  alternating 
current  mains  is  balanced,  the  currents  in  all  the  phases  of  the 
winding  will  reach  the  same  maximum  value  /",  and  the  current 
in  each  part  will  lag  behind  the  total  induced  pressure  in  that 
phase  by  the  same  angle  9,  where  cos  0  is  the  power  factor  at 
which  the  machine  is  working.  Hence,  considering  only  the 
fundaments-.!  waves,  tor  the  harmonics  in  the  current  arc  usually 
small,  the  currents  in  the  armature  Ijctween  the  successive 
pairs  of  tappings  -will  be 


=  — f  sin  ^0—9+—^ 
sin  ^0-9+5^^ 


1.,  =  — t  sm 


t  ■ 


(2) 


iv= — i  sm 


(0-?+2iV-lj) 


where  the  negative  sign  is  used  to  indicate  that  the  alternating 
currents  convey  energy  to  the  machine. 

Now,  at  any  in.stant  the  alternating  current  is  constant 
between  each  pair  of  tappings,  so  that  a  cuive  rc]>rcsenting  its 
peripheral  distribution  would  consist  of  a  number  of  rectangular 
steps  ;  thus,  if  i„  denotes  the  current  at  any  point  a  at  the  in- 
stant of  time  considered,  the  current  distribution  is  given  by 

•    / «  n\  ,  ,  27t 

i„  =  — f8in(  0  —  9 -f  ry  1  from  a=0  to  a= 

--!vin(  0-9+3'^)  fioma=    ^' 


A" 

in 


N  A 


(•■•') 


7  .sin  (0-9+5  ^.j  from a=-^  to  a=  ^. 

-   -J  sin  0— 9-f(2A'— i  jt.from  a=2:7r_-^toa=?.-r. 

For  greater  convenience  this  distribution  may  be  resolved 
\nUt  tt  number  of  hurmonic  component.'*  (constituting  a  Konrier 
series  rif  the  form 

(«     Jq4  A' /I,  COM  H«-t-i7i„  sin  ita, 
I 
ill  which  the  various  terms  may  readily  be  found  to  be  e.xpri's- 
siblc  us  lollows  ; — 

.--;[.in(o  r!->r  ^-(«-9-f^^;;)i'V;';, 

-|-  .  ,  to  iV  terms  I 

■'] 

(I) 


to  .V  tiM  I 


A'  In 


2  •  A' 
,  sin  [fi-\-Vi-\n) j— 5^     0.  sum  e  A   J  I ; 


cos  na  .  da. 


7in\_ 


smi 


-9+jrT  )[siu»a]        -fsin 


I) 


[siu  na]        +siu  (  6—(f+5 


cos.3«'Y+2sin(e-9+.5 


er/.v 
I  [sin  na]       — 


-9+3 

,  .  to  A' terms 


] 

»  |[2  sin  (e-9+l)  cos  1+2  sin  (^-9+ j) 
'r.+.  ....  to  A'teniis 
n  ~]  sin  (/7+1  -  +y— oj-sin  {^iJ^i  "- — O-9  ) 
0-<^J  -.sin  (3  .  H-l^,-O^J 
0—0)  —sin (5  .  :(  — i    ,  —  0—9] 
to  A'  terms  I 


—sill  (3 .  »+r 


+sin 


(5  .  *)- 


>-..  +  !  1  +  ^-9) 


sin  A'  .  ft+i  Y 


sin«  +  l  -y 


/ -r      \sin  A' .  71  — I  ~ 

-sin(  A'' .  «— 1  "-—6—9) 


sm/i  — i  — 


O") 


and  in  a  ver\  similar  manner  it  will  be  found  that 


J 


B,.  =  +— 


sm  A  .  «+l  ^^ 

T 


sin/(+l 


— cos(  A' .  »  — 1  _— 0— (| 


,  sill  N  .  II  —  I 


sin*(  — 1  V 


i\ 


[ih] 


The  constant  term  A,)  being  zero  indicates  that  for  any 
instant  of  time  and  for  all  numbers  of  phases  the  curve  of  cur- 
rent distribution  has  the  same  area  on  both  sides  of  the  base 
line.*  The  expressions  for  the  coefficients ,•!„  and  B„  will  be 
at  once  seen  to  l)e  very  .similar  in  form,  and  admit  of  much 
simplification  in  consequence  of  certain  necessary  relation- 
ships l)etween  /(  and  A'  without  which  the  coefficients  vani.sh. 

Thus,  in  the  numerator  of  the  fractional  part  of  b\)th  expres- 
sions, 

n  n 

sin  A'  .  H  +  l  .  „=0.  and  sin  A' .  «— 1-^=0, 

foi-  all   integral  values  of  )i  ;    hence  both  ('X|)re.ssions  vanish 
(!Xrc|it  wIhmi  firlicr  t)i  i.lie  dcnoniinators 


().  or  sin  //      I 


-0: 


'     .N A 

which  condition  is  only  fuHillcd  when  either  {11  |  1)/A'  or 
(«  — 1)/A'  is  an  intej^er  m  /.ero  ;  that  is.  when  either  /)  +  !  =A'A', 
or  »( — 1--I\'N,  A'  and  A'  being  |i<isitiv('  integers,  and  ff' being 
also  possibly  zero. 

Now,  when  «+l  — /vA,  iUr  Jir.sl  term   in  I'acli  expression 
assiniies  the  form  0/0,  which  in  this  case  has  llic  \alue 


Lt. 


sin  A'.  H  +  l 


sin  H-f-1 


=  Lt 


sin  NK:t\ 


Asm  A' A 
'  \  sin  A'." 


A' 


*  'I'lii*  nundluHiuii  niiKht  havo  brni  otluTwiHi-  (iciliiiod  from  the  fact 
lliiit  I'ltrh  (if  the  hU<pm  of  III!'  figure  in  of  the  hiiiiio  IoiikMi  '^nd  hnn  it.s  middle 
|ioiiit  III)  a  Nimiilc  HiiiiiHoidal  curve  (as  in  hIiowii  by  tlic  ori^iiinl  I'xprcKSioii 
for  till'  niirrcnl  iliiil.ribiition),  for  the  area  iiiulcr  cacli  Mti'|i  tlicn  b<'aiH  a 
iiiiiHtaiit  ratio  U>  Iho  aroa  under  the  NiutiMoidal  wave  between  Ihn  saino 
(•air  of  ordinatiCH. 
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and  when   n  —  l=K'N,   the  secotnl  term   in   each  expression 
assumes  the  form  0/0,  now  having  the  value 


Lt. 


sin  N .  )i  —  \ 


1\ 
-V 


sin  «=1  . 


^     /sin  NK'7i\ 

=  Lt.(        .       jr.         ). 

\  sm  An/ 


The  value  of  these  limits  is  obviously  always  N,  but  its  sign 
varies  according  as  K  or  K'  is  even  or  odd  ;  thus,  in  either  case, 
when  K  or  K'  is  even ,  the  limit  is  -r  .V  :  when  K  or  K'  is  odd,  the 
limit  is  +i\'  if  .V  is  odd,  and  is  —.V  if  .V  is  even.  Hence  the 
value  of  the  limit  may  always  be  written — 

A'(-l)<-^-')A-,  or  .V(-lp-')*', 
as  the  case  may  be. 

Now,  except  when  A'=2,  which  case  will  be  dealt  with  later, 
it  is  manifestly  impossible  for  any  value  of  n  to  fulfil  both  the 
conditions  n+l=KN  and  n—l  —  K'N  simultaneously;  so 
that  one  term  in  each  of  the  expressions  for  the  Fourier  coeffi- 
cients always  vanishes. 

Hence,  these  expressions  reduce  tn 

.4. 


-       sinw  ,, .  A'(-l)<->'-i)A-sin(A'.V.-r  +  0-o) 
nn         N 

when  /(  +  1=A';V 


=  -j —  sinn 
nn         1 


,.iV(-l)<-*"-')'''sin(A'.V.-T-Cj-(p) 
when  n  —  \=K'N 


(5) 


■-\ sin«  - 

nn         A 


But 
and 

Further 


,Y(_l)(.v-i)A-,.„s(A'.V.-T+(;-9) 
when  II  \-\=KS 
sin/-'"^      V(      l)(>-')'''cos(AA'n-0^) 
when  i)  —  \=K'N^ 
sin  (AAn  „.0-  9)-=(-lp  sin  (  i:F^), 
cos  (A'A'.-r  ;:tf^)  =  (—l )*■■*■  cos  (  l(/— <p). 


(£«) 


in(AA-l)?.^sin  (Kti     ■^^=-(-l)'f.sin'^., 
iin(A'A'  t-1 ) '^.  =8in  ^ An  f '^,^^  f (- l)*'8in ^^. 


Inserting  these  simplifications,  th 
I'lents  further  reduce  to 


xpresaions  for  the  coetH- 
,V  siii(^^     -j,)  wln-n  Mf  I      A'A' 


('•') 


S  m\(ll     v)^*'" 


I      AV 


«. 


-  nin  -- .  N  cos  (0    o), 


nn        A 

both  when  n  +  l  ~KN,  and  when  " 

ConsiderintJ  now  the  particular  i 

Ithat    if    II  I  I      A'A'.    thru    iilxo    <• 

-A'      I  ;    ciiii.M<'i|Ueritly  Imlh 

Sult.tkneou.Hlv,  and  lintli  teriiiN 


I     A' A 

Ill-'C   llf    .V        'J,    II    «  ill    In-    -.■,11 

.      I      AA'      I      A'A,    where 

iiditions  are  idway.M  fullilled 

riginnl  cxpresHioii.'*  (t<i) 


(Ml)  UH-Hiiiiie  the  iiideteriniiiiiti'  lorin  iilready  I'xjtniined 
ireiiviT,  ib  will  be  noliced  thill  wlii'ii  K  w  odd.  A"  i.s  I'ven, 
•nd  vii'e-vernji,  .ho  that  llic  limit  (or  i  lii-  neoond  term  ulwayH  1111.1 
Iht-  iipposile  HJi^n  to  tliiit  fur  the  li'  't'  term  ;  and  ench  of  thi> 
f*i>  li'iiMM  whi-ii  liiiiilly  ii-diit'e<l  It.  I  ■•fore  leadn  to  the  lutnie 
f'-Hllli,  their  Huiii  lieinu  c  iiMsei|ueiill .    liner  the  value  fSw'W  by 

'"•  uliiivi'  expreNMioiiit  ((>)  and  (I'm  ) 

>  ->■,  all  pimNilde  vuliies  lie  ^'wvw 
\iiliieii(  n  will  be  tikkfii  twice,  and  ' 
A»i//of  thi-  rcHiilt  Kii  <ilitaiiic'd  iihim 
«»y,  the  e,\pri-H.,|(,n.H  (('■) and  (('»» )  ali • 
«w«»  Without  modilii'Alioii,  and  »iii' 
••ry  U\  dilitinKiiiHli  hetween  K  ami 

'  sin  ■     .  A"  nin  (W     ^),  «n  .nlmd  nn  h      I      A.V,    .     (7) 


Ib-ncc,  i(,  nx  ill  the  ((eiieral 
!>•  bulb  A'  itiid  A",  every 
l.\  I'iiihIv  lliere'iirroiily  «Hr- 
.  Miiilly  ImmihihI  That  into 
■  \\  kfiveii  may  IhmlhihI  in  thin 

il  will  no  liihKer  be  neceH. 
/\ '.  thew  iiiAV  lie  written  iv* 


B„  = sin 'r^.  A'cos(0— o),  when  n— 1=A'A'.    .     .     .     (To) 

nn       A  •'  ~  '     ' 

and  the  Fourier  series  becomes 

'a  =  —  --V  sin  ^.    i^  =F  -  sin  (9— o)  cos  na 

-f—     cos  (0 — o)sin  ua  I  ,    1(8) 
"  Ja  M .«( 

where  the  letter  A  affixed  to  the  series,  as  also  in  the  rest  of  the 
Paper,  indicates  that  only  those  values  of  11  are  to  be  inserted 
which  fulfil  one  of  the  conditions  «— l=ArA',  and  where  the 
alternative  signs  refer  to  these  two  conditions  respectively. 

5.  Distribution  of  Coxtincous  C'irrext. 
If  /  denote  the  value  of  the  current  entering  at  a  brush,  the 
continuous  current  in  one  branch  of  the  armature  is  clearly  7/2 
and  is  constant  between  successive  brushes.  Since  this  current 
is  to  represent  an  output  of  power,  its  value  la  at  the  general 
point  a  must  be  denoted  as  follows  : — 

/a  =  +//2  from  a=—d  to  a=n— 6, 
and  /.=— 7/2  from  a=.-r— 9  to  a  =2.t— 0. 

Again  expressing  this  peripheral    distribution  by  a  Fourier 
series,  the  coefficients  obtained  are 

1    /■-'  1      7/       '-»  2.-»\ 

-io=.,J    /..'/«=,-•:,[«)       -la|       )=0,    ....     ('.») 

■4-'-'  0  i.T      -^  _«  ,_e  / 

.•1.=     I    7.  .  cos  na  .  da, 
7!  Jo 

=„     ([sin  na\       —[sin  i\a\        )=      sin  >iO[l— cos  /i.t], 

?7   . 

^0.  if  /(  is  even  ;    =       sin  «0,  if  n  is  odd-  (S;) 

Tin 

and  siinilarlv 

2/ 

£-=(J,  if  «  is  ciTH  ;     = — cos /lO,  if  <i  is  (x/f/ (96) 

Tin 

Hence,  the  Fourier  series  for  the  continuous-curivnt   distri- 
bution is 


2  r   1 

7„=    7     2'    .sin/,0 
Tl     L     " 


.  COS  (ia-|-_.  -  cos 


»0. 


"]. 


where  the  letter  B  affixed  to  the  series,  as  also  in  the  remainder 
of  the  Paper,  denotes  that  all  positive  odd  values  of  «  are  to  be 
inserted. 

6.  Ratk  of  Ciuxoe  of  ("ikrext. 
Since,  as  has  been  already  point.ed  out,  the  reversiil  of  the 
<'ontinuous  current  does  not  result  in  a  reactjince  pr«>ssure  in 
the  winding  apart  from  the  coil  undergoing;  commutation,  in 
deducing  the  reactance  drop  in  the  wimling  the  rate  of  chiuige 
of  the  totjil  current  is  to  be  taken  as  identical  with  the  rat<»  of 
ihange  of  the  alt^'rnating-curreiit  coinponent  only.     Thu.'i,  the 
time-rate  of  chiinge  of  the  current  at  any  point  a  is  given  by 
f'»o_3ia     rfO    .      £>», 
?/">  •.?/"""*■  M" 
wliere  <o— (/0/(//  is  the  aiigiilar  velcH-ity  of  the  niarliine    Hence 

-  .  -r^-—  -    AT  8in  ,. .  ^,     -        >«•"  (0—?)  po*  »ia 
vi     m         n  A    <'/L        " 

1'       C«M«(0— ^)   ilil)    MX    j 

^[^  '■■■;■ 


A  -ii 


:.v... 


^ 


1 


Wln<re  (p'««^--J.7.      Since  tliiii  ■•vpremiim 

With   that  for  the  aclu  / 

elTiTt  o(  the  altelliallli 

itM  ri'niiktttiice  elTcct  by  ^ . 

only  the  reniniance  droi'  i  lier  r«innid< 
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GAS-FIRING   BOILERS/ 


BY  T.  M.  HUNTER,  M.A.,  B.SC. 


The  theory  of  the  combustion  of  gas  is  simple  ;  but  to  know  what 
is  the  best  combustion  arrangement  for  any  particular  set  of  condi- 
tions, and,  when  this  is  fitted,  to  be  able  to  run  it  so  as  to  get  the 
best  results,  are  matters  requiring  much  study  and  experience.  Most 
engineers  have  not  access  to  the  formulae  and  tables  which  would 
enable  them  easily  to  test  the  results  they  are  getting  at  their  gas- 
fired  boilers,  so  the  author  has  included  in  this  Paper  a  number  of 
tables  which  he  hopes  may  be  of  service. 

Early  experience  with  gas-fired  boilers  was  unsuccessful,  and  many 
engineers  came  to  the  conclusion  that  they  would  have  to  give  up 
boiler  firing  with  by  product  producer  gas  as  comnierciaUy  impr  c- 
ticable,  and  they  turned  their  eyes  to  gas  engines  to  utilise  the  gas 
economically.  >,'o\^-.  however,  there  is  no  doubt  that  gas-fired 
boilers  have  now  a  greater  future  than  ever.  Piobably  the  time  is 
not  so  far  distant  when  our  present  method  of  burning  coal  together 
with  its  valuable  by-products  will  be  considered  obsolete,  and  pos- 
sibly even  illegal.  It  >\ill  then  be  replaced  by  some  type  of  by- 
product producer  or  coal  distillation  plant  yielding  gas,  and  this 
gas  will  Avithout  doubt  be  largely'  used  for  boiler-firing  purposes. 

In  almost  every  case  where  gas  is  burned  for  practical  purposes, 
the  water  vapour  arising  from  the  combustion  escapes  to  the  chimney 
as  a  vapour  and  is  not  condensed.  It  has  therefore  become  the  cus- 
tom to  treat  the  latent  lieat  los.t  through  the  non-condensation  of  this 
water  vapour,  not  as  a  charge  ag'ain.st  the  boiler,  but  as  a  charge 
against  tlie  gas  its*  If.  The  "  net  calorific  value  "  of  a  gas,  which  is  the 
value  generally  quoted — is  the  gross  calorific  value,  less  tlie  latent 
heat  of  the  water  vapour  of  combustion.  In  all  the  calculations 
given  in  this  Paper  the  net  calorific  value  of  the  gas  is  the  value  used. 

After  referring  to  coke  oven  gas  and  blast  fmnace  gas,  the  author 
pa&ses  on  to  producer  gas.  Very  few  people  at  present  use  producer 
gas  for  boiler  firing.  The  fallacy  of  a  producer  gas  proposal  for 
boiler  firing  without  absolute  .security  of  the  results  obtained  in  the 
boilers  is  evident  if  the  following  figures  are  taken  into  consideration. 
A  modem  producer  will  yield  nearly  75  per  cent,  of  the  heat  contained 
in  the  fuel  a.s  heat  In  the  gas,  and  with  the  old  combustion  arrange- 
ments hitherto  in  vogue  no  blither  efficiency  than  50  per  cent,  can  be 
counted  on,  so  that  only  'Ml  per  C'ent.  of  the  heat  in  the  fuel  appears 
as  heat  in  the  steam.  With  modern  combustion  arrangements  an 
efficiency  of  50  per  cent,  witli  producer  gas  can  be  raised  to  75  per 
cent.,  .MO  that  fuel  of  12,(Ht()  therms  will  give  7  lb.  of  steam  ])er  lb.  of 
fuel ;  and  as  with  the  latest  by-product  recovery  producers  the  steam 
ne<'e«sarv  for  producing  by-products  has  been  re<luce(l  to  the  amount 
iiee<i«ar>'  to  drive  the  blowers.  &<:,  the  actual  yield  would  be  over 
iik  lb.  of  steam  |M-r  lb.  of  fuel.  The  result  in  steam  for  outside 
purp<>'«-M  is  not  materially  worse  than  if  the  fuel  had  been  burnt  iu 
the  boilers,  and  the  by-products  are  available  to  provide'  for  (  epre- 
elation.  Interest  and  [uofit.  ^         ,    !|^     '"     J^ 

.SlITABILITY  OF  GaS  KOBjBoILKR  FiRINC. 

Cokf-oee.n  (liv*.-  C'oke-ovcn  ga«  gives  comparatively  higher  effi- 
eienricH  than  the  two  other  kind.s  of  gn«  In  gas-fired  boilers  owing 
to  the  greater  ease  witli  which  It  ran  be  burni  d.  Thi'  nature  of  the 
gas.  however,  renders  it  ditlicult  to  nuike  burners  which  will  deal  with 
large  >  uiiiitltuH  of  gas.  The  eom[mratlvely  narrow  (lu«^M  of  Lanca- 
shire boilers  oder  ho  inucli  resistii  ee  to  a  Hfieedy  expansion  of  the 
burning  gas  that  unlexs  we  use  forced  draught  the  evaporation  from 
coke-oven  gax  in  l^iiicaHhirc  boilers  l.s  confined  to  .I.IKM)  lb.  to 
O.tHKl  lb.  jMT  hour.  If,  therefore,  nr-w  bollerN  are  cr)iitcMi|ilalcd  It  will 
iilwaVH  be  iidviHiible  provided  that  the  fpiallty  of  the  water  permits 
It,  t<i  ehooi'o  water  tube  boilers.  <'oke-iiveri  gas  Is  piirlliularly  sult- 
nble  for  lirliig  water-lube  boilerN,  and  with  suitable  i-ombustliin 
arrangementM  evaporiilioiiH  of  5J  lb.  per  s<)uare  foot  of  hentlng  sur- 
fH<e  can  easily  be  obtained  at  the  highrMl  edieieney. 

lilnul  Furiiiirr  nnil  I'mdnrrr  (la».—  Ulnsl  furniice  aiul  producer  gas, 
though  of  comparaluely  low  inlorilie  value  provirled  that  they  are 
clean  and  supplied  luirler  Muitable  pri-ssure,  will  give  gooil  ri-sulls, 
both  III  l.iinr/iHlilrc  biiilers  and  in  water  tube  boilers.  With  Lanra- 
xhlre  iioilers  eViiporationH  of  over  H,(XH)  lb.  per  hour  can  be  obtained, 
aii<l  hIiIi  w.itertulM-  boilent  5  lb.  to  f)J  ll>.  jier  H<)uare  fool  of  Inciting 
surfa<-e. 

KI'iHtfuniaee  gas  we  have  (o  aeec-]>t  lut  it  comeM  from  tin'  fiirniiees. 
It  ii  HO  lm|Hirtaiit  that  the  iron  mn<|e  should  be  exactly  what  i.M  re- 
quiri-d  thai  the  kind  of  gad  produend  is  rwver  hki  ly  lo  be  a  matter  of 
much  nincerii  to  tin-  bluMt  furnaee  manager  We  numt  accept  the 
(act  Dial  oc,  ii<lcinally  the  gaa  Im  hardly  combu.ttible  at  all,  and  we 
miuit  cK  vIm'  means  to  deal  even  with  thin  condition. 

•  Atwlrac  I  lit  n  |'(i|x.r  rend  Ix'fure  the  [nRlltutmn  of  Klcclrienl  Kngincen. 


The  luatter  is  different  in  dealing  with  producer  gas.  Gas  is  here  a 
valuable  product,  though  only  the  second  product  in  point  of  value. 
The  manager  of  the  producer  has  it  in  his  power  to  give  us  a  gas 
which  is  much  more  or  much  less  suitable  for  boiler  firing.  We 
naturally  wish  the  richest  possible  gas,  as  it  is  the  easiest  gas  to  burn. 
At  one  large  Mond  plant  the  gas  was  found  to  be  just  under  100 
therms  per  cubic  foot,  while  at  many  plants  the  gas  is  over  150 
therms  per  cubic  foot. 

The  diflference  between  gross  and  net  calorific  value  varies  with  the 
composition  of  the  gas,  being  greater  as  the  content  of  H,  or  CH4 
increases.  Thus  a  gas  is  more  valuable  for  boiler  firing  (or  for  com- 
bustion in  any  way)  which  has  a  greater  proportion  of  00  to  Hj, 
other  things  being  equal.  Producer  buyers  should  look  carefully  into 
this  point  when  specifying  new  plant.  A  certain  amount  of  steam 
must  be  blown  into  the  producer  in  order  to  recover  the  ammonia, 
but  at  present  far  more  is  used  than  the  amount  necessary  for  this 
pui'pose  in  order  to  cor^l  the  fire.  The  author  believes  that  some 
other  method  should  be  adopted  for  this  cooling.  The  JMoore  pro- 
ducer, mentioned  above,  does  part  of  this  cooling  by  means  of  a  water 
jacket.  It  has  been  suggested  that  much  of  this  cooling  could  be 
done  by  some  method  such  as  by  blowing  in  boiler  flue  gases  carrying, 
say,  15  per  cent,  of  CO,,  and  taking  advantage  of  the  absorption  of 
heat  which  occurs  when  COo  is  reduced  to  CO  in  the  presence  of  heated 
carbon.  This  is  known  in  America  as  the  Eldred  process.  In  this 
way  the  gas  should  be  improved  and  much  steam  saved.  The 
question,  however,  is  still  in  the  region  of  experiment. 

Drying  and  Cleaning  Gas. 

It  is  very  important  that  the  gas  should  be  dry  when  burned. 
This  is  illustrated  by  examples  in  the  original  Paper.  Moistuie  leads 
to  a  drop  in  the  combustion  temperature,  which  is  a  serious  matter. 
It  is  also  more  difficult  to  obtain  complete  combustion  of  a  mixture  of 
aqueous  vapour  and  gas  with  an  excess  of  air  of  25  per  cent,  than  if 
gas  alone  is  dealt  with.  It  is  also  a  well-known  fact  that  the  effi- 
ciency of  a  boiler  de]iends  in  the  first  instance  on  the  initial  tempera- 
ture of  combustion,  and  if  the  latter  is  lower  the  efficiency  of  the 
boiler  is  eertiiin  to  decrease.  The  first  thing  to  be  effected  will  be 
the  evaporation  per  square  foot  of  heating  surface,  which  is  certain 
to  be  considerably  smaller  if  wet  gas  is  used  than  with  dry  gas. 
Further,  there  is  a  greater  loss  in  heat  carried  away  in  the  flue  gases, 
and  the  efficiency  is  lower. 

Calculation  in  a  case  of  gas  with  2  per  cent,  moisture  and  another 
with  I5J  jier  cent,  shows  that  the  latter  gives  : — 

1.  .'V  drop  of  efficiency  of  nearly  'J  per  cent. 

2.  A  drop  in  evaporation  of  more  than  21  per  cent. 

;}.  A  loss  due  to  lower  flame  tcmi)eraturc,  w  hich  the  authoi'  has 
not  attempted  to  calculate. 

Thus,  it  is  evident  that  an  engineer  \\\w  has  to  si)ecify  a  producer 
j)lant,  or  a  gas-cleaning  plant,  wlierc  washing  of  the  gas  is  part  of  the 
process,  should  take  care  to  specify'  the  maximum  amount  of  water 
vapour  allowable  in  the  gas  supplied. 

Contrary  to  a  fre(|uently  expressed  opinion  the  author  docs  not 
bellevi-  that  the  dust  in  itself  imi)airs  scrioiisly  the  heating  value  of 
blast- furiuice  gas;  and  the  imclcaned  gas  has  the  advantage  that  it 
contains  the  sensible  heat.  The  dust,  however,  may  seriously  affect 
the  elhcicncy  of  the  boiler.  If  two  Lancashire  boilers  are  run  side  by 
side,  the  one  on  cleaned  and  the  other  on  uncleaned  bla.stfinnaee  ga.s, 
it  will  he  found  that  at  first  the  results  as  regards  both  evaporation 
and  efficiency  are  about  the  same.  Where  Laiieasliirc  boilers  are  to 
be  fired,  it  will  generally  jiay  to  install  a  gas-cleaning  ))lant,  even  at 
th<r  ex])ense  of  the  sensible  heat  which  is  lost  in  th(>  cleaning 
process. 

Coiidllinns  are  uiiiili  niure  I'nMHirable  with  water  lube  lioileis,  as 
with  these  it  is  often  possible  toiiean  llii-  tubes  without  sliqrping  Ihi- 
boiler.  If  liberal  use  Is  made  of  the  steam  lance,  the  proposition  to 
put,  In  a  cleaning  plant  w  ill  certainly  not  be  such  a  favour.ible  one  as 
In  t  he  ca«<>  c»f  Lancashire  boilers. 

Si)  far  as  the  author  can  discover,  the  cost  of  cleaning  gas,  inehisivc 
of  all  eliarges,  Is  about  2d.  per  35.00(1  cubic  ft.,  and  is  praclically  the 
saine  whether  the  wet  or  the  dry  process  Is  used. 

The  Heiislble  hi'at  in  blast-furnace  gas  per  cubic  loot,  is  ap))io.\i- 
mutely  tw  follows  : 
■|'ci»|Hiiitiiri' ef  «im,  (• 200     2r>o     \\m     rino '     100° 

.SenHJlilr  heiil.,  tlieriiiH  per  cubic  fool...         7  II  II  Ml         15 

Ah  cold  blast-furnace  giuj  varies  from  about  !'0  to  1 10  therms  \xi 

cubic  foot  this  HciiHlblo  hent  iB  ft  large  pc-rcentage  of  the  total  heat  of 
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the  gas.  Firing  water-tube  boilers  with  properly  designed  burners, 
and  using  the  steam  lance,  say,  twice  a  day  to  clean  the  tubes,  the 
efficiency  with  uncleaned  gas  Ls  certainly  within  10  per  cent,  of  the 
efficiency  wnth  cleane<t  gas — probably  within  6  per  cent.  On  the 
other  hand,  with  Lancasliire  boilers  the  average  efficiency  over  4  or  6 
weeks  with  uncleaned  gas  is  very  considerably  lower  than  with  cleaned 
gas. 

The  decbion  as  to  whether  it  will  pay  to  clean  gas  must  therefore 
be  made  for  each  ca-se  separately,  and  flepend-s  on  the  peculiarities 
of  the  gas  and  of  the  dust,  as  well  as  on  the  kind  of  boilers  used. 

Heat  Traxskek. 

Ga,seous  fuel  as  usually  burned  does  not  give  the  inten.se  local  heat 
and  the  heat-radiating  surface  of  the  coal  lire.  Rather  the  problem 
is  that  of  a  verj'  hot  ga,s  which  is  cooled  gradually  as  it  travels 
through  the  boiler.  The  transfer  of  Ik  at  thniugh  a  steel  wall  from 
hot  ga.ses  to  water  consist-'  of  three  pait^  transfer  of  heat  from  gas 
to  metal,  transfer  of  heat  through  metal,  transfer  of  heat  from  metal 
to  water.  The  resistance  to  the  tran.vfci  of  heat  in  the  second  and 
third  parts  is  exceedingly  small  when  lonipared  with  the  resistance 
to  the  Jraasfer  of  heat  from  ga.ses  to  metal.  Again,  the  transfer 
from  metal  to  water,  if  the  metal  has  a  clean  surface,  is  also  negli- 
gible compared  with  the  gas-metal  tran.sfer. 

The  problem  of  finding  the  most  satisfactory  boiler  for  gas  tiring 
is  to  be  solved  by  the  boiler  whicli  abstracts  the  heat  most  success- 
fully from  the  hot  ga.«cs  passing.  Thee  are  several  lines  along  which 
improvements  can  be  made.  ' 

The  first  i?  to  increase  the  surface  exposed  to  the  hot  gases.  The 
greatest  resistance  to  heat  tran.sfer  is  at  the  hot  surface  of  the  tube, 
and  therefore  this  hot  surface  should  be  increased  greatly  without 
necessarily  increasing  the  wet  surface.  This  ha.s  been  done  in  some 
bo'lers  by  fi.xing  projecting  pieci-s  or  ring^"  of  angle  iron  inside  the 
fire  tubes,  to  Incroa.se  the  heated  surface,  and  has  resulted  in  a  con- 
sidernble  improvement  in  heat  transfer. 

The  second  method  dc])ends  on  the  fact  that  a  square  foot  of  boat- 
ing surface  at  right  angles  to  the  gas  How  is  about  four  times  more 
effective  than  a  similar  surface  at  4.'>  dcg..  and  about  eight  times  more 
effective  than  a  similar  area  parallel  to  the  gas  How--at  ordinary 
velocities  of  gas.  Dellwtors  or  retardcrs  of  one  kind  or  another  are 
put  into  the  boiler  so  as  to  cause  the  ga.s<-s  after  they  have  been  fully 
l)urniil  to  im|)inge  on  the  tubes  a.s  <lire<ll<'  an  possible. 

A  third  method,  and  probably  the  one  nuwt  commonly  u.sod,  is  to 
put  surfu<-es  of  brick  or  other  refractory  tiiaterial  in  the  boiler  in  such 
a  way  that  the  llamcs  play  upon  them.  These  surfaces  arf  rai.s«'cl 
to  B  high  tenifKrature,  and  traiLsfcr  the  licat  by  radiation  to  the  boiler 
tubes.  Such  surfaces,  in  order  to  give  the  greatest  effect,  must  face 
the  boiler  tubes  s(|uarely,  and  must  Ix-  as  near  as  possible  to  these 
tubes.  It  is  (juite  ea.sy  to  heat  surfai  r-  at  right  angles  to  the  line  of 
gas  (low,  but  usually  very  difficult  tn  liciit  surfaces  in  the  re<|uin>d 
|>OHition,  as  they  generally  have  to  be  parallel  to  the  giw  lldw. 

The  transfer  of  heat  by  radiation  Ipcc-omu-s  much  nu)n'  ra|)id  in 
propoi-tinn  as  the  dilference  betwei-n  the  temperaturi-  of  the  two 
bodies  concerned  inireases.  Thus,  t  1m-  radiating  surface  shoidd  be  at 
the-  tiighcHt  iiossilile  temperature  :  and  this  again  points  to  the  use  of 
the-  highest  |io.ssililc-  gas  or  air  pressure  in  our  burners  in  order  to 
shorten  the  (lame  and  make  it  nuirc  intcM.s<>. 

A  fourth  method  depends  on  the  llic-i>ry  that  the  difficulty  of  h«at 
transfer  from  gas  to  nu-tal  is  c-ansed  by  a  thin  layer  of  cmiled  gjis, 
whii'h  a<lheres  to  the  surface  of  the  metal  and  acts  ns  a  noneondui-tor. 
The  stream  of  hot  gases  is  made  to  s.our  very  rapiilly  the  surfa<-e  of 
the  tubes,  iind  in  this  way  the  cooled  gaM  is  swe]it  awny  and  fresh 
hot  gax  is  constantly  applied.  \'cry  rupiil  hcAt  trnnsfer  hiui  been 
^obtanied  by  this  means. 

The  autlior  has  had  no  experience  hiiIi  the  Bonecourt  boiler,  but 

I  is  cluimed  by  the  niaki-ri  that  lli.-  lie  il  i»  Inkrn  out  cif  the  gas  by 

>f  Nurfiice  eiiinbustion.     1'l nllior  thinks  it  lil<cly  that  the 

IHgh  \eliH-ity  of  the  gases  through  the  liil.es.  inelosi-  contact  with  the 
Walls  and  healing  the  refractory  bl<«k-.  niuy  Iw  sulVii  ient  to  arrouni 
'or  the  high  evaporation  per  («|uare  (....I  e|nliiM><l.       rnlortunatcly 


I  is  a  costly  matter  tii  gel  the  high  mi' 
It  \ull  be  noticed  that  each  of  the 
ii-e  ..(  |iiiwer  or  the  insert  ion  of  soiie 
"  I".    I.eihl  lliiil  boiler  IIH<-ni  iilijis  I 
iii.i  li    I  due,  UN  il  may  burn  a»ay 
be  niiioved  loeleiiii  anil  iiis|m'cI  IIm-  :1 
for  extsting  boilers  the  iiipliioil  of  im< 
'he  use  of  some  kind  o(  nletal  titling  ' 
I.I  •ili|e<'tj|)n.      Ill  rrgnrd  In  the  !!-«■  • 
«ii.  ii.in.  it  niiist  nlwnys  In<  rrMiieiiil..  i 
'  '  such  |M>«er  |s  a  ehaii. 

.liieLsl  fiiMK  I  he  rill. 
' '  .■  lallpr  rioi  I"-  I  r<iiit:li' 
ii^.iheilummle  ■miill.       I  ,i  piil  llw, 


I  Ihnt  »n<  iisril. 

iiicMimls  involves  cither  the 

•  n  ill  iIh"  boiler.    There 

I  mil  of  brick  ererlian 

I.  nrwal,  and  II    must 

llu<  .>iithorion.<idrr!i  that 

.   iiig  I  lie  henliiig  -(iirfaee  by 

'  III-  lluen  is  tlM<  one  leflKt  o|M'II 

I'.irter  for  (or-ed  ilrnught  or 

lit  hough  It  is  more  iisunlly 

nn,\  ll.r  iMiiler,  iind  that  ii'm 

.-(  iIh-  l.niler  befort-  the  net 

In  some  in.*-)!  the  |Mi»er 

-.1   or     under  Sill  |ir«Ti"iire, 


in  the  case  of  blast  furnace  or  producer  gas.  requires  power  which 
would  only  reduce  the  boiler  efficiency  by  I J  to  2  per  cent.,  whereas 
the  additional  efficiency  attained  may  be  from  10  to  iO  per  cent. 

Types  of  Boilers. 

Lancashire  Boilers. — A  disadvantage  of  the  Lancashire  boiler  when 
gas-fired  in  any  of  the  usual  ways  is  that  the  fall  of  temperature  in 
the  ga.ses  from  one  end  of  the  flues  to  the  other  is  not  sufficient  to  set 
up  good  circulation  of  the  water,  as  is  done  by  the  intense  local  heat 
of  the  fire  w  hen  the  boiler  is  hand  fired  As  to  the  (  utput  to  be  got 
from  these  boilers,  the  au{hor  hiis  experience  of  regular  evaporations 
of  over  9.(XK)  lb.  per  hour  from  and  at  2I2'F.  from  ordinary-  30  ft.by 
8  ft.  boilers,  both  with  producer  gas  and  with  blast-furnace  gas — i.e., 
nearly  10  lb.  per  square  foot  of  heating  surface,  which  corresponds 
very  closely  to  the  evaporation  per^quare  foot  claimed  for  the  Bone- 
court  boiler  at  the  lower  suctions.  This  evaporation  is  far  higher 
than  what  we  should  expect  from  a  water-tube  boiler. 

It  is  a  matter  for  experiment  to  find  the  best  pattern  of  internal 
flue.  The  author's  idea  is  to  have  a  boiler  with  a  considerable  num- 
ber of  smaller  tubes  forcing  the  giis  to  bum  at  the  highest  possible 
temperature  in  each  :  and  to  have  no  obstructions  in  the  tubes  and 
no  mechanical  suction.  He  believes  that  such  a  boiler,  properly 
insulated,  would  give:at  least  as  good  results  as  the  best  water-tubi? 
boiler. 

Water-lube  foilerx. — A  good  boiler  should  evaporate  about  80  per 
cent,  of  its  load  in  the  first  bank  of  tubes,  1,5  per  c-ent.  in  the  sceond. 
and  i)  per  cent,  in  the  third.  The  third  bank  is  thus  practically  an 
econoiuiser,  and  this  accounts  for  the  fact  that  the  maximum  evaj)o- 
ration  of  water-tube  gas-fired  boilers  per  square  foot  of  heating  sur- 
face is  usually  only  ">!  lb.  to  6  lb.  per  hour. 

When  judging  a  bo'iler  it  will  be  safe  to  take  the  results  ol)taine<l 
from  coal-firing,  as  we  can  be  certain  that  if  the  same  boiler  is  fitted 
with  good  furnaces  and  arranged  for  gas-firing  it  will  do  somewhat 
better.  In  any  ca.se  where  gas-firing  is  concerned  the  choice  of  the 
right  combustion  arrangement  is  much  more  im]Kirtai\t  than  the 
choice  of  the  best  boiler.  t 

Another  important  question  is  the  arrangement  of  superheaters  in 
gas-fired  boilers.  When  gas-fired  boilers  are  arranged  for  hand- 
tiring  ami  gas-firing,  the  nozzles  of  the  burners  are,  as  a  rule,  too  near 
the  superheaters,  so  that  in  a  good  many  cases  the  superheat  imp.irted 
to  the  steam  is  too  large. 

The  ideal  boiler  for  gas-firing  has  not  yet  been  develo|>ed.  There 
is  no  doubt  that  a  water-tube  boiler  which  is  arranged  so  that  the 
gas  can  be  fully  buriiwl  before  pa.ssing  through  the  tubes,  .-md  where 
the  gas  stream  is  kept  afright  angles  to  the  line  of  the  tuluis  by 
careful  baffling,  is  the  best  boiler  we  have  .so  far.  To  get  higher  out- 
puts from  such  a  boiler  |ier  .-quale  foot  of  heating  surface  is  a  uintter 
calling  for  more  rapid  combustion  of  the  gas.  with  more  intense  flame 
temperature,  and  this  can  easily  be  arranitetl  where  rwiuired. 

The  author  h:us  bever  come  across  a  wat«'rtube  boiler  with  small 
diameter  tubes,  such  as,  for  example,  the  Yarrow  Imiler.  gas-fired. 
It  seems  probable  from  the  lhi>on[>tical  jMiint  of  view  that  the  Yamiw 
boiler  wouhl  give  exi-ellent  results.  .\s  the  tube«  are  only  about 
1  in.  diameter,  the  proisirtion  of  heating  surfiu-e  touched  by  the 
gases,  to  the  wetted  surface  of  the  tiilws.  is  much  larger  than  in  Uie 
usual  forms  of  water- IiiIk-  boilers.  As  also  the  tulwv  an-  only  aliout 
\  in.  a]iart.  the  wiLste  gtt.s»'s  must  pass  iK-tween  tl>em  at  a  high  velo- 
city. For  thes«'  reasons  the  author  wtiuld  expect  to  gel  a  high  out- 
put and  economical  results  wit h  t his  ty|H'  of  boiler. 

Boiler  niufiaiT. 

The  efficiency  of  a  boiler  deiwnds  for  any  given  <xinibu»tion 
nrrangement  on  two  factors  the  gas  pr»"«sure  and  the  rhimi»ey 
ilraiight.  tJas  pn'ssiin-  n-giilates  the  i|uaiility  of  gas  admitted  to  tl* 
boiler  ;  the  chimney  draught  rrLMili'-"  the  nir  dmv"  i"  nt  (he  boiler 
front,  and  also  the  s|msmI  at  \\\. 
thnnigli  the  boiler,  liiveii  .i 
ill  its  ciim|H>silion  a  boiler  will 

that  the  gas  pressiin-  and  the  i  li.n.i  ■  ■  ■•iwtaiit.      11  ll.c 

proiluels  of  combustion  travel  ihi..  .1  •  .x-r1«in  .vu- 

slant  siM-ed  the  i|ui>iii>ii  of  r>-g(ibilH.K  . ..-  »—  *»  *  i>onn>«»»tively 
easy  one  :  wlniea-.  if  a  holler  is  Joined  \a  •  slaek,  the  qunition  oi 
draught  is  in..ie  .btli.  ult 

The  lh.s.l\    IS  ..lien   |.i  •       ■       „,. 

er»MiiMs.  wit  hill.- MJ.i.  II  \    '  '  ' 

PX|iericnce  le  ..I-  I  .    ,  •  '    ' 

Iner»'H.«pd   velii'    '  '  be 

boiler  lill»es,       I  'he 

proiliicis   i.f   ,..n,..i., - ..uiUfl 

With  the  tube.,  mid  tliM  dele.  I  i.  r\A«ifer*led  d  the  gWWWMrdfWwn 
along  liMire  qui.  kl>  . 

(To  t- fo-ttimitL) 
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jy.  s.  &,  s. 

Since  the  war  began  much  has  been  said  and  written 
about  the  problem  of  the  emplo\Tnent  of  Disabled  Sailors 
and  Soldiers.  In  certain  directions  much  also  has  been 
done.  Careful  observation  leads  us,  however,  to.  conclude 
that  one  of  the  most  important  and  difficult  parts  of  the 
problem  is  being  inadequately  attacked.  We  refer  to  the 
finding  of  suitable,  remunerative  emplo^nnent  for  those 
men  who  are  disabled  in  one  arm. 

The  view  seems  to  prevail,  even  among  those  who' ought 
to  be  well  informed  upon  the  matter,  that  there  are  plenty 
of  well-paid  "  outlets  "  available  for  men  who  have  lost  an 
arm.  It  is  not  surprising  that  such  a  view  should  be  held 
by  the  general  pubhc,  impressed  as  they  are  by  the  accounts 
of  the  truly  splendid  work*  being  done  at  Roehampton  and 
similar  institutions.  One  hears  of  the  almost  miraculous 
power  which  skill  and  ingenuity  have  been  able  to  give  to 
the  artificial  arm,  and  is  led  to  think  that  for  certain 
branches  of  skilled  work  an  artificial  limb  is  almost  to  be 
preferred  to  the  natural  arm.  To  this  general  impression 
are  added  the  facts,  first,  that  the  pension  for  the  loss  of 
even  the  right  arm  is  much  less  than  the  total  disablement 
pension;  and,  second,  that  men. with  arm  disablements  are 
indeed  finding  employment. 

\Vc  have  good  reason  for  stating,  however,  that  the 
position  is  bv  no  means  so  liappy  as  is  generally  believed. 
I'p  to  the  present  time  conditions  have  served  to  gloss  over 
the  facts  of  the  case.  There  has  been  a  universal  desire  to 
help  the  men  who  have  sacrificed  ^o  much  ;  places  have 
been  held  open  and  new  places  made,  and  the  men  have 
been  welcomed  even  though  their  disablement  has  made 
them  almost  incapable  of  carrying  out  their  duties. 

Hut  the  number  of  arm-disabled  men  is  sadly  increasing, 
and  the  number  available  of  odd  billets  under  generous 
employers  is  sadly  decreasing,  and  inevitably  the  time  is 
apytroaching  whr^n  the  problem  of  the  one-armed  man  will 
be  very  serious.  \Vi'  have  heard  much  of  War  Pensions 
Committees.  Trade  I'anels  and  Advisory  Committees,  but 
have  been  unable  to  discover  that  any  definite  schemes  of 
training  or  •■mployment  have  been  devised. 

The  .Ministry  of  I.,abonr  has  issued,  among  others,  a 
pamphlet  upon  the  training  of  \).  S.  &  S.  in  electrical 
Hub-station  work,  in  which  it  'vt  stated  that,  in  certain 
cases  one-armed  men  may  be  trained  for  tliis  work.  But 
we  learn,  on  good  authority,  that  although  numy  arm- 
disabh-d  men  have  already  been  placed  in  sub-stations 
aiKJ  are  earning  good  wages,  thi?  number  of  outlets  in  such 
stations  for  men  with  this  particular  disalilemi^nt  is  dis- 
tinct Iv  liiiiiled. 

In  ••.\])reHKing  surprise  that  the  |irobl*'ni  appi'ms  In  lie 
sufTi'ring  neglect,  w<'  are  not  suggesting  that  it  is  a  simple 
jirolilcrti.  'I'o  a  man  traim-d  already  in  some  profession, 
such  as  that  of  engineering,  lit'-rature,  law,  or  even  medicine, 
tlie  loss  of  an  arm  might  be  a  coniparalively  iininiporlaiit 
hanriicap,  but  the  untrained  or  only  moderately  well 
educated  man  becomes,  by  the  loss  of  an  arm,  scrioiisU' 
iitdilted  for  any  well-paid  trade  or  occupaticni. 

A  priti'iple  which  we  are  glad  to  see  finding  favour  is 
that  in  li.xing  the  wage  to  be  offered  to  a  disabled  man 
the    employer    shall    not    tak<'    into    considcriilion,    (•t.licr 


directly  or  indirectly,  the  amount  of  the  man's  pension, 
but  shall  offer  the  usual  wage  attached  to  the  post  offered. 
Unfortunately,  this  principle  cuts  both  ways.  From  a 
stern  business  point  of  view  it  becomes  impracticable  to 
ofier  to  an  arm-disabled  man  any  work  in  which  his 
efficiency  would  be  appreciably  less  than  that  of  a  two- 
armed  man.  But  how  many  well-paid  occupations  can  be 
named  in  which  a  one-armed  man  of  limited  education 
or  training  is  as  good  as  a  two-armed  ?  We  cannot  think 
of  even  one. 

And  the  position  that  has  to  be  faced  appears  to  us  to 
be  this  :  There  are  no  well-paid  occupations  for  men  of 
only  moderate  education  in  which  the  loss  of  one  arm  is 
not  a  serious  handicap.  There  are,  however,  many  occu- 
pations— such,  for  instance,  as  that  of  electrical  sub-station 
attendant,  traffic-inspector  on  the  tramwavs,  meter  reader, 
muuerous  branches  of  electrical  testing,  store-keeper — in 
which  the  handicap,  though  serious,  is  not  always  vital, 
the  chief  effect  of  the  loss  of  an  arm  being  a  reduction  in 
speed  of  working.  In  indiscriminate  competition  for  such 
posts  as  these  the  one-armed  man  is  bound  to  stand  but  a 
poor  chance  against  the  two-armed.  If,  therefore,  employ- 
ment is  to  be  found  for  the  one-armed  man,  the  occupations 
such  as  we  have  mentioned,  instead  of  being  thrown  open 
to  indiscriminate  competition  ought  to  be  "  ear-marked  ' 
as  far  as  possible  for  the  one-armed  men.  The  ''  ear- 
marking "  would  be  in  the  hands  of  a  Government  depart- 
ment which  would  then  have  an  exact  knowledge  of  the 
number  and  distribution  of  the  outlets.  This  knowledge — 
obtained  no  doubt  through  the  Trade  Panels — would  be 
conveyed  to  the  various  War  Pensions  Committees  and 
would  enable  these  to  cl_irect  each  man  as  to  the  course  of 
training  he  should  tak©  and  to  guarantee  to  him  a  definite 
outlet  on  the  satisfactory  completion  of  his  training. 

It  would  be  essential,  however,  that  in  any  such  scheme 
as  we  have  outlined  careful  consideration  should  be  given 
to  the  labour  difficulties  which  would  have  to  be  met. 

First,  there  is  the  difficulty  of  Trades  Unions.  These 
unions  are  a  modern  invention  intended  to  give  strength 
to  the  workman,  to  enable  him  to  obtain  fair  treatment. 
To  some  extent  they  attain  this  object,  but  the  cost  to  the 
workman  is  greater  than  he  knows — foi-,  to  trades  unionism 
he  sacrifices  his  independence. 

Apart  from  his  trades  unionism  the  workman  has  a  good 
heart  and  an  open  hand.  None  is  so  ready  as  he  to  help 
oui-  disabled  men  in  the  long  heroism  that  begins  with  the 
rettirn  to  civil  life.  But,  as  a  member  of  a  trades  union, 
he  has  neither  heart  nor  liand  to  offer  to  his  wounded 
brother.  We  regret  to  sav  that  cases  have  actually  occurred 
in  which  a  trades  union  has  given  written  orders  to  its 
members  that  they  shall  refuse  to  instruct  any  disabled 
sailor  or  soldier  in  the  processes  of  their  trade. 

On  the  other  hand,  the  unions  enforce  the  rule  that 
standard  rates  of  pay  shall  be  given  to  workmen  irres{>ec- 
tive  of  their  individual  (|uali(ications  or  disabilities.  Tlicy 
aic  rightly  caiefiil  that  the  crnplovcr,  seeking  chea])  liilioiir, 
shall  not  exploit  the  [lensioiK'd  (li,>*»il)lc(l  iiian.  But  they 
seem  to  overlook'  I  lie  fact,  so  obvious  to  (he  employer, 
that,  in  most  cases,  the  disal)l(>(l  man  is  perforce  a  less 
<'fl"ectiye  or  a  slower  workman  than  his  able  bodied  brother, 
and  ought  thus  to  be  paid  a  coiresixiiulingly  lower  wage. 

We  fail  to  see  how  any  perrnaneiitly  satisfa((or\-  .solution 
of  the  ])roblem  oi  the  employment  of  disabled  men  ciin  be 
reached  until  the  trailes  unions  .see  tlieii  \va\.  (iist,  lo 
welcome  the  disabled  man  and  give  him  a  lii'lping  lianil, 
without  in(|uiring  what  ma\'  lia\e  been  Ins  trade  before 
the  wiir  ;  mid.  second,  to  giiinl  tn  the  em|iloyer  the  right 
of  basing  n  mans  rale  of  wages  u|ion  his  rate  of  wnrlciiii;. 
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ESIL'UE^iroWN      p 
BONITL 


MANUFACTURES    INCLUDE 


Sheet,   Rod  and  Tube. 

Special  Tubes  for  Induction  Coils,  as  used 
for     X-Ray    and    Wireless    Telegraphy. 

Keys      and      Spanners     with      Ebonite 
Insulation. 


Magneto   Parts. 

Accumulators    and    Battery    Boxes,    and 
Separators     (Ribbed     and     Corrugated). 


Acid    Cocks,    Unions     and     Pumps     for 
Chemical  Works.  


Sihertown  Ebonile  was  ussd  by  the  National 
Physical  Laboratory  in  conducting  the  exhaustive 
lest  son  which  the  Admiralty  Specification  is  based. 


The  India   Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  Ltd. 

^The  Silvertown  Company  . 


Head   Offictr 
106,   Cannon  Sireel.    London,   E.;  .  4. 


Works  : 
Siivcrtown.  London,   E^  16. 


SIMPLEX 

Wires  and  Cables 


FOR  IXECTRIC  DISTRIBUTION  OF  ANY  SORT 


Rl  lUlKK.   I'M'KR  OR  CAMUUK.   INS!  I   MION 


Salisfiirfnrv   srri  Irr    itml    ijiiirl,    <lflii  rrit's 

Simplex  Wire  &CABif0 


701   DEVUVsMim    ST     nOSTOM 
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TELEPHONE  RELAYS 

For  use  on  ordinary  telephone  lines. 

Granular  carbon  microphone  in  sealed  capsule. 

Magnification  of  current  from  50  to  150  times  with  crisp-clear 

articulation. 
Automatic  in  its  action  and  requires  no  attention. 
Will   magnify  speech  as   received  over  the   telephone  so    as  to   be 

audible  throughout  a  room. 

Also  TELEPHONE  RELAYS  for  Magrnifyin§r  Wireless  Signals  or  Recording  them. 


For  Particulars  and  Prices  apply  Patentees  and  Sole  Manu/aetiirers. 

S.  G.  BROWN,  Ltd.,  Willesden  Lane,  N.  Acton,  LONDON,  W. 


Telephone:  CHISWICK  1469. 


Telegrams:  "SIDBROWNIX  LONDON." 


Telegraphic  Address:   "Reactance.  Vic,  London." 
Codes  ■■  Western  Union  and  Private. 


Telephone:  Victor].".  2538. 


BROWN,  BOVERI  &  CO.,  LIMITED, 

ENGINEERS. 

(Temporary    Head  Office  for  the   United  Kingdom  and  the  Colonies: 

9.  OLD  OUEEN  STREET.  WESTMINSTER.  LONDON.  S.W.  1. 


44. 


Mxonthb  (Btibz^' 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 


Will  stand  heavy  booslmn  ili;in:is.  Its  lih-  is  hctwocn  two  ami  Ihrt-c  times 
that  of  an  ordinary  fliit  plati-.  Thf  rate  at  which  it  can  be  re-charged 
dcpendii  only   on    what   has   been    taken   out   and   Is  Irrespective  of  its  size. 

Circular   40   dricrlblng  Ihr  ctll  will  lie  sent  post  free  on  application 


<^ 


^ 


Qlltloric 


liLKCTRICAL  STORAGE 
COMPANY  LIMITED 


ll<'ii<l  orrUr  und  Wnrk«: 

CLIHTON    JUNCTION.    MANCHKSTI.R. 


l.onilDii  Offlci-: 

it,   ViCIOHIA    SIKIOICT.   -S.W. 
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BRITISH  ENTERPRISE   IX  THE 

In  what  follows  we  have  pleasure  in.  drawing  the  attention'of  our 
readers  to  another  development  tending  to  make  the  electrical 
industry  of  this  country  independent  of  imported  materials.  We 
refer  to  the  new  works  of  llessrs.  Abbott,  Anderson  &  Abbott,  for 
the  manufacture  of  insulating  cloth. 

In  the  early  days  of  electrical  machinery  design  it  was  soon 
recognised  tliat  the  various  fabrics  used  for  wiapping  around  con- 
ductors must  be  treated  with  some  kind  of  material  to  reinforce 
insulation  and  to  act  as  a  protection  against  the  absorption  of 
moisture,  the  presence  of  moisture  being  the  root  cau.se  of  electrical 
leakage  and  breakdown  in  all  electrical  apparatus.  In  those  early, 
days  the  design  of  machines  was  liberal  as  regards  copper  and  iron, 
so  that  material  like  sealing  wax,  varnish,  and  shellac  were  sufficient 
to  keep  the  insulation  of  the  apparatus  in  fairly  good  condition. 


MAKING  OF   INSULATING  CLOTH. 

The  problem  was  no  simple  one  from  the  technical  point  ;  more- 
over, our  free  imports  system  did  not  encourage  the  manufactiu-e 
of  materials  which  were  coming  into  this  countn.-  in  the  fonn  of 
the  surj)Ius  outiMit  from  the  factories  in  the  United  States  of  America, 
Ciermany  and  Switzerland. 

The  technical  difficidties  consisted  in  obtaining  the  right  kind  of 
cotton  cloth  for  treatment  and  the  proper  varnish  for  coating  it, 
also  the  design  of  the  necc.ssari-  machinery  to  provide  economical 
working  was  also  a  matter  for  much  thought  and  ingenuity.  All 
these  difficulties  were  surmounted  by  Messrs.  Abbott,  .Andenion  & 
Abbott,  and  in  spite  of  the  keen  competition  of  the  imported  material 
they  had  a  steadily  increasing  bu.siness  up  to  1916,  when  the  whole 
of  their  Haqiendcn  uorks  was  unfortunately  destroyed  by  lire : 
thus  the  United  Kingdom  whilst  at  war  was  left  entirely  dependent 
on  foreign  countries  for  the  supply  of  this  most  important  form  of 
insulating  material. 

The  lirm  has  rebuilt  its  works  as  quickly  a,s  possible  under  «-ar 
conditions,  and  has  now  erected  an  entirely  new  and  up-to-date 
plant,  capable  of  turning  out  750,1  KKt  yards_  of  finLshed  cloth  per 
annum,  and  extensioiLs  are  now  in  contemplation  whereby  this 
output  will  be  more  than  doubled.  The  quality  of  the  ])roduct  is 
equal  in  every  respect  and  in  some  ways  superior  to  the  iraporte*.! 
grades. 

Last  week  we  had  an  opportunity  of  inspecting  the  new  works 
and  seeing  the  various  materials  in  the  process  of  manufacture. 
Taking  lirst  the  material  that  is  used,  it  is  ne<-e«Bary  that  the  cloth 
should  be  of  the  best  (|uality  cambric  cotton.  This  Ls  treat<-<l  by  tlio 
manufacturers  with  size  and  a  suitable  dressing,  after  whichr  it  is 
callendered.  It  is  essential  that  the  linished  cloth  should  be  fri-e 
from  llutT.  and  a  great  deal  of  the  success  of  the  final  product  dejiends 
upon  the  cott'n  manufacture  being  able  to  supply  a  really  suitable 
article.  The  cloth  is  cut  on  the  bias  so  that  the  tape  when 
finally  obtained  winds  evenly  and  does  not  tend  to  have  a  greater 
tension  on  one  edge  than  on  the  other.  Further,  the  seams  for 
joining  together  the  various  lengths  are  made  at  an  angle,  and  speoiiU 
sewing  machines  arc  usihI  for  the  iiuqiosc. 


Kill.   I. —  TiiK  I'liwKK   Hrii.i 
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•Modern  requirements  have  deMiainlcd  far  m<'re  attenliim  to  tin- 
selection  of  iiiHulaling  materialH  anci  tin-  (H'culiar  i)ropcrties  of  thf 
drying  or  oxidising  oils,  particularly  liiiso'd  oil,  have  bivn  taken 
advantage  of  in  connection  with  the  preparation  of  iii.snlating 
vArnishra  and  iiiHuiating  fabrics.  I.iiisimiI  oil  hiu<  the  pro|HTt,v  of 
undergoing  a  cheniical  chatige  by  tin'  Jibsorptioii Df  oxygen  vrrv 
HJnwIy  at  the  ordiiuiry  tem|MTatiiir.  anil  more  (|uirMy  « hen  siib 
jeef<'d  to  lieat  and  in  the  prescnir  of  icrtain  metidlie  i  nmpouiid-. 
whicli  h«\e  the  eflri'l  of  deli'i iruriiiiL'  t hid  oxidation  or  ilryiiit 
Siii'h  iiietallic  iiim|>ii\uids  are  known    i     ilryiTH  or  sii cntixeN. 

KiliiiM  of  iiNJdiseil  linseed  oil.  or  tin-  i unibinatioM  of  thi.s  oil  uilb 
certain  gums.  |i(ihih<wi  n-markabli'  eia-^lic  ily,  Hrxibjlity  and  iniulnling 
properties,  both  nx  regards  ilisruplm-  -.iprngth  nnil  insulation  r»'«i"- 
tancc,  and  ele<lric-«l  iManufarlurei^  tmik  advantage  of  (hexc  piii 
pertics  of  linsit'd  nil  ru  varninli  iirep.iii.l  fiom  it  to  inat  (nbriin  like 
eiiniliiii',  I'litton  >lnll  and  dm  k  fur In-'iil  iiiiig  wrappings  (or  elts'tncid 
windingM.  The  |iroce>s  empliiyed  »;i'  >riiil(',  consist uig  of  dipping 
•heets  o'  till-  fabrics  to  be  Ireated  in  I  li'-  ml  i  r  variush.  subsr<<|U(<nlly 
drying  out  in  krlns  or  ovens  The  iK^Mliiahle  pio|ii'rtii-s  of  (njiricN 
■O  triMileil  brranie  so  generally  m  (.cm  s  d  that  n  wparate  indllKlry 
for  their  Mianufncliire  sprang  up,  first  m  I  Im-  I'nilcd  .Sinleti  of  .\merieit 
(KmpiH'  f'loth),  hiler  in  (ierinaiiy  {\'.\ 
land. 

The  niiiiiufaetiirr  of  ilynaniiM  and  n 
i"  an  indn«lrv   mIiIcIi  has  spiiniu  ii|i  i 
anil  the  diiiiirslii'   ij^ninnd   fur   xaim 
did  not   appnirntly  «arriiiil   piiltmi'   ■ 
for    their    prodiii'lioli.      Thii"    it     hji- 
Al.l.olt,    Anderson    f,     Abbott.    |,i,l 
I.oiidiMi.  K..  and   IUr|)rli<lei<,   Herts.  ; 
of  oiUklli  and  uatrrproof  <  lolliing. 
Ihia  rinw  n(  elislricnl  insiil  I'mii 


rl-ior  Ijheii)  and  in  Swiltor- 

>ior«  in  the  Unileil  Kingdom 
.  Miiiparalivrly  lis  cnl  years, 
.  1.  aiiiliriiH,  Iiii.>ns  and  la|ii-s 
.<-  II  a  plant  in  this  country 
I  until  l|N)-.>  thni  MrKsr^, 
.»  I>nil  strwl,  l,inirliiitiM<, 
■  ■  vtrll  known  mnnuUrliirrni 
<  rioimly  l«  «ork  li.  prndiM-e 


I  1.. 


A    I'tit:  .  1  -niNu   Mm  mim: 


The  inutt'rial,  which  in  tlirn  in  ronlinuoiM  IrnK'ths  lltl  in.  uiiir, 
in  inipn'gnatrd  by  paMuiiK  Ihroiisli  i  bath  <>(  <1"-  iiM,.,.i,n.iir>  varnijih. 
It  then  paiuim,  by  means  of  sp.-  i  •!  "unbi 
tower  and  down  nuain,  the  -("sd  Immu*; 
ninli  is  dry  by  the  lime  the  ninteiial  mnkis.  M^  r\u  II 
of  the  tower. 

The  ■onHria  I 'f   lb.-    l-^i    b.iUdinc   )ir>-scnt> 

of  interiftt.      1 1 

Mr.  C.  \V.  I,a|t. 

•m   norkcnl  in, I.  ,        .         .  ,  '     su« 

pcnile<l   fntni   I  lie  xs  mid  tto-u   nl  ilie  mimiuiidinil  l>iiiUlmK  "»  **  to 

(livr  i-om|>lel«<  fr,-,-.l.>m  .»f  ...  •  i-h  mi  llir  lm«i<nimt  U>  tlw  impn<|tn*l- 

ng  nia.'bin.  '  - 

The  111'  '  t  <\x^  of  Ihedeairrsl  nidth  by  pjuniiin 

Ihnnitili    .  'ii  b  is  rs|<iip|ir<l  nith  any  inimber  n( 
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cutting  discs  that  may  be  necessary  for  cutting  the  whole  width 
into  a  series  of  tapes.  This  machine  rmis  at  such  a  rate  that  one 
gross  yards  of  each  tape  is  cut  and  wound.in  three  minutes.  Gene- 
rally each  of  the  reels  on  which  the  tape  is  woimd  carries  one  gross 
yards. 

The  dielectric  strength  of  the  cloth  averages  from  800  to  900  volts 
a.c.  per  mil. 

The  war  has  proved  how  important  it  is  that  Great  Britain  should 
be  capable  of  manufacturing  her  own  requirements  in  all  materials 
necessary  for  maintaining  her  commercial  supremacy.     Varnished 


fabrics  and  tapes  are  essential  for  the  heavy  electrical  machinery 
industry  and  varnished  silks  for  the  magneto  and  instrument  trade, 
and  it  is  to  be  hoped  that  Britisfc  manufacturers  will  give  all  the 
support  in  their  power  to  encourage  Messrs.  Abbott,  Anderson  & 
Abbott's  enterprise,  at  any  rate  for  the  duration  of  the  war,  when 
our  shipping  can  be  so  much  better  employed  than  bringing  this 
material  from  overseas.  We  desire  to  thank  Messrs.  Abbott  for 
their  courtesy  in  showing  us  the  various  details  of  their  manufacture, 
and  we  hope  they  ^vill  achieve  success,  not  merely  during  the  war 
but  in  the  more  important  period  that  must  follow. 


MR.  H.  DICKINSON'S  PRESIDENTIAL  ADDRESS 

SOCIETY. 


TO    THE   LIVERPOOL   ENGINEERING 


lam  sure  you  will  agree  with  me  that  the  conditions  under 
which  we  find  ourselves  offer  plenty  of  scope  for  the  engineer  of 
to-day.  The  war  has  thrown  a  great  responsibility  upon  the  shoulder 
of  the  engineer.  Upon  him  devolves  the  work  of  inventing  and 
constructing  the  many  and  varied  devices,  which  will  so  materially 
help  to  bring  the  war  to  a  successful  and  victorious  conclusion. 

It  is  therefore  incumbent  on  the  engineers  of  the  country  to 
appreciate  to  the  full  what  is  before  them.  The  problems  to  be 
faced  after  the  war  will  be  many. 

Some  of  the  more  important  features  of  immediate  value  to  tlie 
consumer  and  producer  affecting  the  manufactiuing  side  of  indus- 
trial life  will  Vje  : — Organisation  for  definite  and  specific  purposes  ; 
construction,  providing  for  great  expansion  in  production  ;  greater 
.specialisation  in  production  ;  and  increase  of  mechanical  perfor- 
mance with  a  view  to  more  rapid  and  largely  increased  production. 

It  will  also  be  necessary  to  see  that  the  training  of  the  young 
engineers  Is  thorough,  and  that  a  lai-ger  proportion  of  our  young 
men  are  encouraged  to  take  up  the  engineering  profession. 

A  closer  bond  between  the  workshop  and  the  university  is  essential 
so  that  the  training  of  the  young  engineer  maybe  carried  out  on 
the  lines  which  will  make  him  of  the  greatest  use  to  the  manufacturer. 
On  the  other  hand,  the  manufacturer  must  be  encouraged  to  appre- 
ciate the  value  of  a  thoroughly  efficient  scientific  training,  and  be 
prepared  to  reward  such  services  adequately. 

In  the  past  the  jtolicy  of  the  country  has  led  to  di.sorganisation  ; 
the  hojH.'  in  the  future  is  in  organisation.  In  recent  years  the 
methods  of  handling  commerce  adopted  by  some  of  our  keener 
corufK-titors  have  undergone  a  marked  change;  in  fact,  a  process  of 
evolution  has  been  taking  place  which  this  countr\'  has  not  suffi- 
ciently appreciated.  Advancing  from  the  individualistic  state,  we 
have  «een  combination  in  certain  lines  of  industry,  and  in  the  case 
of  several  of  our  comf>elitorH,  we  see  to-day  the  main  lines  of  industry 
combined,  and  centralised  through  large  financial  systems,  which 
again  are  intimatt-ly  connected,  and  behind  all  a  sympathetic 
(jovi-mment  which  is  always  ready  and  eager  to  use  its  immense 
power  and  influence  to  encourage  conmiercial  development  for  the 
nation'H  b<-nefit,  realiHJng  a.s  it  has  done  that  the  nation's  welfare 
dep<-nd«  no  largely  upon  a  Buccessful  commerce. 

On  looking  round,  the  firnt  thing  that  a|>fM-a(s  to  one  as  being 
in'cmNiMtent  in  our  methodM  is  the  fact  that  ( ommerce,  being  the 
foimdutioii  Ktone  upon  which  the  whole  national  edifice  stands,  is  not 
reprcKented  by  "  MiniKter.  We  have  in  the  IJonrd  of  Trade  a  Depart- 
ment fiiUilling  its  dutji-s  fajthfiilly  and  well  within  itM  prescribed 
limitH,  but  it  must  be  remembered  that  thc«e  duties  are  mainly 
rcMtrictivc. 

Our  prefKrnt  uyHtem  nMHumej4  that  commerce  can  look  after  its 
own  intercMt*  bi-Hl.  My  rej)ly  in  that  cnmiii'-rce  canno'  It  ban  not 
the  ]x)w(th  to  frame  laws  for  its  own  advaiirenienl.  Xcitlicr  <'an 
It  prevent  lawM  lomiiig  into  l)eing  vihicli  are  detriment nl  to  its 
greatest  devrlol'nieiit. 

The  (iovernment  which  rcproofiitH  the  full  power  and  strength 
o(  the  nation  him  in  the  p/wt  whown  a  lai'k  of  Miiyinpulhy  with  icim- 
ineree  which  in  the  fountain  ttource  from  which  tlint  power  and 
itreiigth  in  derived. 

What  JM  wanted  is  an  initiative  Departtnent  giving  JIn  wholejind 
uiidivid'HJ  attention  to  Iriidc  ijiieHtiiinH.  Nucha  Departmi'iil  iviiuld 
gathiT  information  from  all  ((Uarter^of  the  glubetliroiigli  |iro|ierlv 
((nnlilled  oflicinin,  wliiili  iiiliirmation  would  be  made  aviiilid>lr  and 
uM'ful  l<i  our  manufailuriTH  and  commeninl  nien.  'I'o  ciirounige 
the  taking  up  of  new  lincH  wli'-re  the  conditionH  arc  xuitidile  ;  to 
initiate  imd  wat4|i  over  legiHliition  with  n  view  to  weing  that  (<im- 
iiicrce  wax  allowed  iw  fre*-  a  Held  ax  fHiHxible  for  development.; 
to  invr-.ligiile  th<-  poHMibililii-s  of  oiir  Colonir.H,  jind  to  |i|n<e  the 
rcMullH  of  tliow  invcHtigatiomi  before  our  mnruifactunrM  and  com- 
menial  men  ;  to  encourage  ren«.arch  and  the  furllwring  of  Hcientllji' 
knoivl.flgi'. 


I  will  now  proceed  to  consider  the  branch  of  engineering  with 
which  I  am  more  particularly  connected. 

The  author  then  traces  the  history  of  electricity  up  to  1900, 
when  a  number  of  Power  Bills  were  introduced.  Certain  provisions 
were  drawn  up  for  embodiniient  in  the  Acts,  one  very  important 
provision  beuig  that  energy  should  not  be  supphed  by  the  company 
in  the  area  of  any  authorised  distributor,  except  with  the  consent 
of  the  distributor  :  but  a  proviso  was  inserted  that  the  consent 
should  not  be  unreasonably  withheld.  The  results  obtained  by  the 
power  companies  have  not  come  up  in  most  cases  to  the  expectations 
of  the  promoters,  the  development  having  been  slower  than  was 
anticipated  for  several  reasons,  the  principal  of  wliich  are :— 

1.  That  the  jjower  companies  being  exchided  from  the  more 
densely  populated  districts  in  most  cases  had  to  commence  operatioiLS 
where  the  load  was  very  scattered,  and  owing  to  the  extensive  area 
covered,  the  expenditure  incurred  especially  on  mains  was  relatively 
heavy. 

2.  The  prices  charged  were  not  in  most  cases  sufficiently  low  to 
eneomage  the  smaller  authorities  to  purchase  in  bulk. 

3.  The  smaller  authorities  felt  that  in  the  event  of  purchase  in 
bulk  they  had  no  security  that  in  the  future  tliey  would  obtain  the 
full  advantage  they  might  reasonably  expect,  from  the  power 
companies  obtaining  lowing  worldng  costs,  ducto  increasing  load 
and  the  use  of  more  efficient  plant. 

This  legi.slation  has  resulted  in  the  supply  of  electricity  throughout 
the  country  being  mainly  divided  between  a  large  number  of  under- 
takings, each  operating  over  a  comparatively  small  area.  The  supph' 
in  these  limited  areas  usually  started  in  a  very  small  way,  gradually 
extending  to  the  boundaries,  and  in  many  cases  adopting  different 
.systems  of  sui)ply. 

With  the  advent  of  the  polyphase  system  the  older  direct -current 
stations  have  in  many  cases  been  converted  into  sub-stations  and 
supplied  from  a  central  generathig  system,  and  in  the  case  of  the 
single-phase  supplies  where  the  power  requirements  are  large  a 
polyphase  system  has  been  adopted. 

Concurrently  with  this  development  a  constant  change  has  been 
taking  place  in  the  type  of  generating  plant.  Starting  with  the  slow 
speed  engine  as  the  jirime  mover,  then  we  find  the  high  speed  and 
si/.e,  the  limits  of  which  are  prescribed  owing  to  its  reciprocating 
motisn.  Then  the  steam  turbine  was  brought  into  use,  and  owing 
to  it«  lotary  motion,  speeds  are  obtained  which  were  invpossiblc 
with  the  oldet'  form  of  ])rimo  mover,  the  tendency  all  the  time 
being  towards  higher  speeds.  And  to-day  there  are  tiubines  of 
r),(KIO  kw.  running  at  !i,()00  rev.s.  ])er  min.,  and  manufactiners  are 
prepared  to  offer  tiubines  of  10,000  kw.  running  at  this  speed,  and 
by  mounting  two  10,0(10  kw.  generators  on  one  shaft,  a  20.000  kw. 
.set  running  at  Jf.OOO  revs,  per  min.  is  now  possible. 

In  the  early  days  a  200  kw.  set  was  about  the  standard  size, 
and  a  MH)  kw.  set  considered  a  very  large  unit.  To-day  sets  of 
l.l.tKIOkw.  and  2.'>,0(K)  kw.  are  being  installed  in  this  country,  and 
units  of  very  much  larger  size  are  talked  of  abroad. 

In  order  to  get  an  idea  of  the  jifogrcss  made,  the  following  par- 
ticuliiiH  of  six  towns  in  this  (li.stri(  I  will  serve  as  exam])les  :- 
■  Kor  the  year  ending  March,  I'.HiT,  the  aggregate  number  of  units 
generated  by  thew  aix  towns  was  77,(KIO,tMM).  The  number  generated 
for  the  year  ending  March,  1917,  was  2Sr>,<lOO,000,  nearly  4IH)  per 
<enl.  increase. 

The  costs,  including  capital  ihaigcs,  had  r(>duced  fitim  l'.'i2(id. 
|icr  unit  in  I1KI7  to  0S!»7d.  jK-r  unit  in  Ii)l7,  in  spite  of  an  iiu^rease 
of  75  to  100  per  cent,  in  the  price  of  fuel.  The  average  i>rice  oh. 
tained  for  all  su|iplics  bad  reduci'd  from  I  (SOd.  to  0!l7d.  ]ici  unit. 

The  main  pari  of  the  development  of  electric  supply  in  recent 
years  has  liei'ii  for  power  purposes.  Tlic  demand  diiiiiig  the  last 
three  years  for  war  wrviee  hliabecn  very  grciH.  and  the  authorities 
have  been  able  to  cojie  with  this  gri'iitly  iiureiiMcd  denianil  pioiiiptly 
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Electric  steel  produced  in  electric  furnaces  is  being  made  in  con- 
siderable quantities  in  different  parts  of  the  countrj',  particularly 
in  Slieffield,  where  furnaces  have  been  installed  with  a  capacity  of 
something  like  ;50JXIO  to  40,(X)0  kw.,  and  the  production  of  this  class 
of  steel  will  be  ir^  the  neighbourhood  of  1(X),000  tons  per  annum. 

Tliis  class  of  biisiness  shows  signs  of  considerable  development, 
and  by  its  use  turnings  and  scrap  can  be  converted  into  very  high- 
grade  steel.  Developments  are  also  taking  place  in  this  country  in 
the  manufaotme  of  nitric  acid  fiom  the  air,  by  means  of  an  electric 
furnace.  The  uses  of  nitric  acid  for  the  manufacture  of  explosives 
and  fertilisers  makes  this  development  one  of  very  considerable 
importance. 

The  largely  increased  output  that  will  be  necessary  to  enable  us 
to  make  good  the  ravages  of  the  war  \\  ill  cause  a  great  development 
in  manufacture,  which  in  turn  will  throw  a  very  large  increased 
loan  on  the  supply  undertakings,  many  of  which  are  now  lunning 
their  plant  up  to  its  limits. 

It  is  to  Ije  hoi)cd  tliat  the  authorities  will  at  the  earliest  possible 
moment  enable  the  undertakei-s  to  secure  cjttcnsions  of  plant  in  good 
time  to  meet  this  growing  demand. 

The  foregoing  gives  a  very  general  outline  of  the  situation,  and 
shows  clearly  that  we  have  advanced  through  the  experimental 
stage,  and  are  now  in  a  position  to  launch  out  on  extended  lines  and 
co-ordinate  and  con.solidato  the  work  already  done. 

The  encouragement  to  launch  out  on  broader  and  more  extended 
lines  is  the  greater  because  the  essential  factors  for  success  are 
available,  viz.  :  — 

1.  The  steam  turbo-generator  low  in  capital  costs  and  high  in 
efficiency. 

2.  The  polyphase  system  eminently  suitable  for  main  generation 
transmission  and  distribution. 

3.  The  certainty  of  a  very  largely  extended  demand  for  railway 
for  power  supply,  for  domestic  use,  and  for  many  other  and  varied 
purposes. 

The  Ciovernmcnt  are  considering  many  questions  in  relation  to 
post-war  conditions,  not  the  least  imj)()rtant  of  which  is  the  position 
of  the  electrical  trades,  and  the  power  supply  of  Great  Britain. 

Committees  have  been  appointed  to  deal  with  the  problems, 
one  Committee  having  reported,  imd  tin-  Conmiittce  on  Power  Supply 
ia  now  sitting. 

It  Ls  encouraging  to  note  that  in  recent  years  there  has  been  a 
tendency  to  greater  standardisation  than  formerly,  and  to-day  for 
three-phase  work  a  standard  of  50  periods  per  second  is  very  largely 
adopted. 

Recently  a  scheme  of  interlinking  hius  been  worked  out,  and  a 
report  presented  for  Lanciushire  by  a  imniber  of  the  engineers  in 
charge  of  the  undertakings  in  this  ai-ea.  In  another  district 
covering  over  l,<HNi  jsquaiv  miles  a  prci])osal  has  ln-en  made  to  co- 
ordinate all  the  electric  supply  in  Ibis  area.  Koth  thcsj-  schemes 
suggest  public  ownerslii|>,  but  dillir  as  to  nu'thod  of  oi)eration. 
1  n  one  case  the;  authority  would  o|H-rat<-  and  in  the  other  the  operation 
would  be  undertaken  by  a  company  iiiidcr  agreement. 

.Mr.  Kerranti.  in  his  presidential  adilress  before  the  Institute  of 
Klectric'al  Engineers  some  years  au'o.  NUggesteil  thjit  the  future 
woulil  see  the  generation  of  elerlrii-  supply  for  the  coiuilry  carjied 
out  in  a  i-oiupanitively  fi-w  large  gciiirating  stations  situated  in  the 
WMKt  suitiililr  silex  for  obtaiinng  u.itcr  and  coal.  It  is  (Hissilile 
that  ultiniiitely  this  position  nniy  lie  .unveil  at,  but  many  diniculties 
have  to  be  oveii'ome  befoiv  this  result  ran  lie  aclm've<l. 

If  eliH'trical  development  in  this  country'  is  tn  nttuin  tu  its  maxi- 
miMu  sphen'  of  UM-fuliiess  on  the  lim-J  indicated  transmission  lines 
over  wicic  aifas  carrying  high  vnhn^ie  will  have  to  be  installed. 
'rransfiiriniiiK  statioiiH  will  have  to  be  placed  at  Hint  able  sitiw  of 
the  route  where  the  energy  will  be  tiaiinformed  to  lower  pre.MHure 
(or  distribution.  Thew  traiutiMifutioii  liiii's  for  the  njiUi'  of  eionoiuy 
in  const  nut  ion  anil  efliciency  in  riiiiniiig  will  r<<<|Uire  lo  U-  taken 
HcroHM  country  by  the  Nhortest  rtnile  pimsibli*,  and  the  rextrictioiin 
iiiipoHi-d  III  regard  to  the  coiiHtr  uetioii  of  tlime  liiirs  r<M|Uirrn  iniieh 
moilitiratiiiii.  In  this  country  tlu'  rontinitnter  (ieneral  will  not 
periiiil  oM-rlieail  uiren  carryiiig  a  viill.it:i'  higher  (liiiii  :i,INNI  to  inms 
teli'Hrii|ili  or  telephone  wires  :  eoiiwi|  mill  ly  when  an  overheail  lim< 
liAs  to  c TOM  Hires  belonging  lo  llie  I'oit  (llliie  it  \»  iieei'jwary  t«> 
■■ll(<<  t  the  rnmitiiikt  by  iiicatm  of  rablr  LikI  iinderuroiinil.  'I'liiit  s  a 
■lonsiileriibli'  dimulvaiitage,  iin  it  ndilx  I"  tlu^'i'iml  of  the  line,  raumM 
iliKtiirlMiiieeM  due  to  ihtlerenee  iji  eap.i'  it>,  ami  nlwi  temlx  lo  nxlurr 
tlio  nirryiiig  power.  This  n-otrielion  ■li.uilil  Im<  nHHlilliMl,  hm  il  would 
U'  quite  easy  to  prntevl  the  I'lwt  (  Hlice  winw  ndr<|Untely  ti>r  tliv 
IliMhcst  pr<"«iire  likely  lo  be  u-h-iI  hi  I  In-  inuiilry. 

It  U  ealiiiialeil  that  in  u  :H),IMNI  vii  Iniiiiiiiiiiuiioii  line  ill  lioniinl 
tiiiira  u  HHMMK  ainiroiuhiMK  .Viper  r<  c'  mny  U"  iimile  by  iim' of  over 
lieiMl  iM  nKaiiHt  iiiiilerKniiiiiil  itiniii».  unl  by  iwing  n  >riiiu«  eoiiiilry 
niiiti<  (or  iiiiili'iuiiMiiiil  iiiiiiiia,  iiuiti  id  ■'(  km'piim  ulrutly  lo  Ih* 
public  tnmU,  n  nnvimi  in  vnpitol  eiwi  ap|>mnehln||  2i">  p»r  criil.  iiikj 


often  be  effected.  These  figures  show  conclusively  the  necessity 
for  providing  the  facihties  which  will  enable  these  great  economies 
to  be  effected. 

The  difficulties  that  undertakers  experience  in  the  construction 
of  overhead  lines  are  due  to  refusal  of  landowners  to  grant  way- 
leaves  ;  to  high  charges  demanded  in  many  c;»ses  for  wayleaves  ; 
to  powers  of  local  authorities  to  refuse  consent  to  the  erection  of 
overhead  lines  :    and  to  delays  in  obtaining  consents. 

It  is  curious  that  a  statuton-  undenaking  is  in  a  worse  position 
than  a  non-statutory  undertaking,  which  Is  an  anomaly  requiring 
rectification.  In  other  countries  the  facilities  for  obtaining  way- 
leaves  have  been  considered,  and  law  s  are  in  existence  which  facilitate 
the  erection  of  these  transmission  lines. 

In  most  of  the  European  countries  where  a  high  state  of  industrial 
development  has  taken  place,  powers  to  acquire  coinpulsorv  way 
leaves  are  in  existence. 

From  the  foregoing  it  wui  oe  appreciated  that : — 

1.  The  question  of  facilitating  wayleaves  for  electric  transiuissior 
lines  is  urgent. 

2.  That  other  countries  are  ahead  of  us  in  this  matter. 

3.  That  in  regard  to  sewerage  and  water,  and  in  the  ca.se  of 
telegraph  lines  there  is  a  pre»e<lent  in  this  eountn.-. 

It  Ls  to  be  hoped,  therefore,  that  this  very  important  matter  will 
receive  the  most  careful  attention  of  the  Ciovernmcnt  in  the  imme- 
diate future,  and  so  assist  the  great  developnients  of  electric  supply 
that  is  bound  to  take  place,  provided  the  faiilitie-;  are  ait\iril..l  to 
make  this  development  possible. 


CORRESPONDENCE. 


ENGINEERING  ETIQUETTE. 

TO  THE  EDITOR  OF  THE  ELECTRK1.\.\. 

Sir  :  I  have  read  with  mucii  interest  the  note  iu  your  issue 
of  last  week  under  the  above  beading,  referring  to  ilr.  C.  H, 
Wordiiighanrs  Presidential  Address,  in  which  he  exjircssos  the 
vieiv  that  tiiere  should  in  future  be  a  greater  observance  of 
etiquette  between  engineers  in  their  respective  spheres  of  work. 

In  anotlier  Paper  1  notice  that  .Mr.  Wordingham  has  beeii 
reporting  to  tiie  Town  Council  of  Leicester  on  the  propo.sed 
extension  of  their  works,  and  has  recently  had  a  meeting  with 
the  Corporation  to  explain  his  proposals. 

Now,  sir,  .Mr.  Wordingliani  holds  the  iinport^iut  position  of 
electrical  eiigineer-iii-chief  to  the  .\dnunilty,  a  [lo.st  that  shouUl 
be  sullicient  at  the  piesent  time,  one  would  imagine,  to  occupy 
him  entirely. 

Is  it,  therefore,  ipiite  in  keeping  with  the  spirit  of  hi.s  Pri'si- 
(lential  Address  that  he  should  cotnpete  with  consulting  engi- 
neers, who,  owing  to  the  iv;ir,  are  pn'.suinably  not  .so  fully 
occupied  as  .Mr.  Wordingham  is,  or  should  he  ( 

Surely  the  views  that  .Mr.  Wonlinghain  expivss«'.s  should 
lead  him  to  see  the  unfairness  ul  otticials  who  have  otlices  pn>- 
viilcil  for  them  by  the  Siaie  conipeung  with  consulting  engi- 
lieei-s  who.se  [irofe.s.siiin  has  been  very  heavily  hit  hy  the  war, 
and  who  neverthejes-s  have  to  keep  up  expensive  oflice.s  and 
.staffs  out  of  their  own  pockets. — 1  am,  Ac., 

Nov.  I".".  CoXSIHTKNlV, 

COMHIN.VTHiN   HV   M ANll-ACXrHKHS. 

TO  THE  KUITOK  OK  IIIK  KLKl  TRICIAN. 

Silt:  Industrial  conibinalion,  whicii  i.i  occupying  t.htf  minds 
ol  inanufiK  tiirers  .so  iinich  at  the  pnvH'nt  time,  is  by  no 
means  a  new  dociiine,  us  so  many  siipcrtici*!  thinkers  seem  lo 
iiiiagiiie.  The  |irincipl<'  is  u.s  old  a*  the  lulls,  and  t  he  spirit  of  all 
jiasl.  ecohoniii-  history  calls  loudh  to  iiittiml»rliiivi>  toconihiiie 
and  speeittlise  mole  III  their  iindiMlakings,  in  unlei  to  incnvi.'Hj 
the  world's  pioductiv  ity. 

The  only  dilTereiii  e  III  llu'  piesent  inovonniit  iii  iii.lii-iry  is 
that  the  givrttest  war  The  W.-iM  liaN  e\  cr  ,ic.  i  i  ii.< 

the  necessity  to  accelerate  tli--  i.T...;n'««  .>(  in  iiia 

lion    I.O   a   speinl    huhello  I  the 

supreme  value  of  eonipetr  •  ''  to 

cheap  maniifai'ture  may  li.i.  .     .whi-n 

international  eoinptlitioii   w.i-  but   whilst  mI 

mittilig  the  value  .u  healtln   ..r.  ,  -     must  not.  become 

ol>ses.<u>d  with  the  notion  ami  liMiL  upon  it  »s  a  fotinii  (itr  our 
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belief,  otheiwise  our  efiorts  remain  too  parochial  in  character, 
and  we  lose  that  wide  vision  so  necessary  for  the  future  of 
British  trade. 

There  is  such  a  thing  as  unhealthy  competition,  and  when 
we  view  the  sorry  spectacle  of  a  score  of  more  firms,  each  making, 
among  other  things,  a  certain  article  and  each  competing  one 
with  another  for  a  portion  of  a  total  yearly  trade  in  the  product 
which  may  not  be  more  than  a  few  thousand  pounds  in  value, 
how  is  it  possible  to  argue  that  it  has  the  tendency  to  cheapen 
manufacture  ?     Its  effecv  is  just  the  reverse. 

If  we  are  again  to  attain  the  proud  position  our  trade  once 
occupied  we  have  got  xo  adopt  any  and  every  means  that  will 
stimulate  our  factories  to  their  greatest  productive  capacity. 
Syndication  or  co-ordination  of  effort  between  firms  in  the  same 
trade  will  prove  to  be  the  greatest  of  all  influences  that  will 
bring  about  the  desired  end.  The  operations  of  individual 
firms  in  each  trade  should  be  so  arranged  i;hat  the  whole  com 
bine  would  act  as  one  body.  This  would  secure  the  interests  of 
indi\  idual  manufacturers  and  allow  them  to  devote  all  their 
energies  and  all  their  initiative  to  that  one  great  necessity — 
Production,  instead  of  having  to  spend  haJf  their  time  in  fight- 
ing local  comj)etition  and  for  ever  struggling  among  them- 
selves for  a  scrappy  share  of  the  existing  trade  in  almost  every 
line  produced. 


One  is  reminded  of  the  old  phrase,  "  A  house  divided 
against  itself  cannot  stand,"  and  surely  this  is  the  position  ot 
a  great  many  trades  in  Great  Britain  to  day,  and  most  cer- 
tainly they  will  never  withistand  the  terriffc  "  offensive  "'  we  are 
to  expect  from  international  compeiiiion  in  the  future  if  we  do 
not  combine  to  present  a  bold  and  united  f  ron*u  to  other  nations 
when  struggling  again  for  trade  supremacy  of  the  world. — We 
are,  &c., 

How.'VRD  F.  Smith,  Director. 

Birmingham,  Nov.  12.  Smith  &  Davis  (Ltd.) 


THE   METRIC   SYSTEM. 

TO    THE    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  I  am  very  pleased  to  see  it  stated  in  the  daily  press 
that  the  Institute  of  Bankers,  the  Association  of  Chambers  of 
Commerce  and  the  Decimal  Association  have  unanimously 
agreed  to  adopt  the  pound  sterling  as  the  unit  for  the  decimal 
coinage,  and  that  it  is  to  be  divided  into  1,000  parts.  My 
object  in  writing  this  letter  is  to  protest  against  the  thousandth 
part  of  a  pound  being  called  a  mil,  as  this  term  is  already  in 
use  in  engineering  for  designating  the  thousandth  part  of  an 
inch.  Wh}'  not  adopt  the  word  ""  kil  ''deriv  ed  from  the  Greek 
Xilioi,  a  thousand  i — I  am,  &c., 

London,  Nov.  14.  H.  C.  Silver. 


MR.  A.  PAGE  S  ADDRESS  TO  THE   SCOTTISH   LOCAL  SECTION  OF  THE 

OF  ELECTRICAL  ENGINEERS. 


INSTITUTION 


At  the  opening  meeting  of  the  Scottish  Local  .Section  of  the  Insti- 
tution, held  at  Gla.sgow  on  November  13th,  Mr.  Archibald  Page 
delivered  hi«  inaugural  address  as  chairman.  Taking  a.s  his  .subject 
"■  The  Electricity  Supply  of  Scotland,"  Mr.  Page  at  the  outset 
sununarised  the  recent  activities  of  the  Government  as  regards  the 
reorganisation  of  electricity  supply  throughout  the  covuitry  with  the 
douljle  object  of  conserving  coal  and  of  assisting  British  industry  to 
meet  foreign  coinjictitjon.  During  the  la.st  12  years  electricity  sup- 
ply authorities  in  Scotland  had  taken  over  a  fourth  of  the  total  power 
loan  and  it  was  now  the  exception  for  a  ne«  industrial  concern  to  put 
down  it.s  own  generating  plant.  With  the  increase  in  output  had 
come  a  reduction  in  the  price  per  unit,  which  was  now  46  yier  cent. 
Ie»*H  than  it  was  in  1908.  The  consolidation  of  existing  interests,  the 
erection  of  super-Btations  and  the  price  of  coal  could  not  be  disso- 
ciated fiom  certain  lines  of  development,  which  Mr.  Page  proceeded 
to  diseuHK  in  detail.     The  latter  were : — 

I    Kkkkikscv  okTuanmkokmation  from  Coal  to  Electricity. 

The  thermal  efficiency  of  the  generating  stations  in  the  area  25 
milcH  round  and  indiuling  (ilasgow  during  the  last  (inaneial  year  was 
only  8-6  jkt  cent.  It  wa.H  argued  that  this  ligure  could  he  raised  to 
17  per  cent,  on  large  systems..  In  any  caHe,  after  making  ample 
ullowniice  for  distribution  and  standby  los.scs.  with  ui)-t()(latc 
Htations  they  were  assured  of  a  ligure  of  1.")  jier  cent,  coal  to  elec- 
tricity at  eoiiHumers'  terminals,  which  would  represent  a  saving  of  43 
per  cent,  in  coal,  cKjuivalent  In  money  at  present  prices  to  £1H1,00() 
JUT  nnniini.  The  possibilitir-s  thus  presented  were  largely  due  to  the 
iniprovenient  in  design  of  turbo-alternators.  The  overall  thennal 
eflieiency  of  the  set  installed  at  Glasgow  in  I!)(»4,  assuming  good 
boiler  houw  condidinis  and  without  allowing  for  auxiliaries,  was 
1 1-8  percent.  In  I  in  is  when  thesiK-ed  was  doubled  thi-y  got  niacdiincH 
giving  a  thermal  eflieiency  of  l.'l-'.t  per  cent.  This  was  followed  in 
HH2  with  units  twiie  the  size  of  the  original  sets  and  gav<'  a  ligure  of 
l.'i-fi  per  cent.  H  was  expected  that  the  three  I.I.IKKI/IH.IKM)  k«.  sets 
on  order  for  the  West  of  Seolland  diHtrict  would  be  in  commission  for 
next  wint<-r'H  load,  the  guarnntced  effii-iency  at  full  load  being  21-3 
percent.  The  steam  proisure  for  supply  Ifi  these  turbines  was  to  bi- 
2.'><»lb.  |..r  Mipiare  indi.  siiperlicated  to  tl.V)  I'".  With  the  substitu- 
tion of  steel  for  eiuHl  iron  for  tuibine  bodies  anil  valve  chests  they 
would  probably  have  still  higher  pressures  and  tempi'ralures,  and 
with  troubles  overcome  as  regarils  littings  and  joints,  the  nvailable 
heat  drop  pi  r  lb.  of  steam  woulrl  be  materiaHv  iiiiieasi'd.  lie  held 
the  view  that  stations  working  on  low  vneiin  and  with  no  aiiess  to 
an  abundant  supply  of  condenniiig  wafer  should  be  nhut  down  im 
soon  as  (MiHsible.  As  the  water  available  for  condetising  purposes  on 
the  lion  tidal  portion  of  the  Clyde  near  the  l.iinarkshire  roiiKield 
ii.iilil  only  be  safely  taken  at  22.'(KHMHHI  gallons  per  hour,  Ihe'iiiaxi- 
niiiMi  liDid  of  a  super-station  or  stntions  there  would  be  2.'>lt,IHKI  kw. 
II  more  than  2'i<MKKI  kw.  were  re<|iiir('d  another  Mtiition  would  have 


to  be  erected  at  the  tidal  part  of  the  river.  There  had  been  a  general 
shortage  of  boiler  plant  in  generating  stations  for  which  boiler- 
makers  were  partly  responsible,  as  they  had  tended  to  put  for\\ard 
too  high  a  ratio  of  heating  surface  to  grate  area  for  a  gi-\-en  duty. 

The  ideal  ash  handling  plant  had  not  yet  been  found,  but  if  half 
the  time  at  present  spent  on  upkeep  of  such  plant  could  be  saved, 
boiler  house  efficiency  would  be  materially  improved.  In  a  super- 
station  of  250,000  kw.  the  coal  and  ashes  handled  per  day  would  be 
2,000  and  300  tons  respectively.  Railway  sidings,  storage  of  coal, 
facilities  for  unloading  in  frost  and  foggy  \\eather  were  each  problems 
in  themselves.  An  advantage  of  having  the  station  on  the  tidal 
part  of  a  river  was  the  ease  with  which  ashes  could  be  taken  out  to  sea. 

Provision  against  sudden  increase  of  load  due  to  descent  of  fog  or 
when  a  thunderstorm  duruig  summer  breaks  over  a  city  area  was  a 
serious  ob.stacle  in  seeking  to  eifect  further  economy.  An  analysis  of 
output  of  undertakings  in  the  district  showed  lighting  units  to  be 
7  to  15  per  cent,  of  the  yearly  output.  The  maximum  load  due  to 
lighting  might,  however,  be  as  high  as  40  per  cent,  of  the  total,  and 
he  had  known  the  load  on  a  station  increase  in  live  minutes  from 
1  ."i.OOO  kw.  to  23,000  kw.  The  newer  designs  of  mechanical  stoker 
helped  to  meet  this.  By  using  a  combination  of  forced  and  induced 
draft,  the  stoker  could  earn,-  a  heavy  bed  of  fuel,  this  fuel  in  time  of 
emergency  acting  a.s  a  kind  of  thermal  storage.  The  rate  of  feeding 
green  coal  could  be  specially  accelerated,  and  with  enough  siu-tion  to 
pull  the  gases  through  the  resistance  of  the  boiler  elements  together 
with  proper  design  of  combustion  chamber,  evaporation  in  the  boiler 
could  be  increa.sed  lot)  i)er  c'ent.  in  live  minutes.  With  inerea.scd 
diversity  factor  and  the  lighting  load  reduced  to  a  negligible  pro- 
]iorlioii  of  the  total  output,  this  ])roblem  of  sudden  incivase  of  load 
would  be  greatly  minimised.  Boiler  unit.s  were  now  being  huilt  to 
evaporate  IOO,(HM»lb.  of  water  per  hour,  in  which  the  ratio  of 
l?.H.S./(!.A.  was  33, 1,  the  ccoiuMiiiser  fully  half  U.S.  of  boiler,  and 
superheater  surface  fully  one-third  that  of  (he  boiler.  I'wo  such 
units  would  sufliee  for  a  15,00(1  kw.  tuibine  with  a  margin  for  over- 
loads.- After  allowing  for  .stand-by  los.scs  and  |)ower  to  drive 
auxiliaries,  it  was  possible  to  get  SO  per  cent,  eflieiency  continuously 
out  of  a  well  designed  ami  pro])erly  run  boiler  plant.  With  the  i)rc- 
sent  inailalilc  knowledge  he  did  not  ho[ie  for  much  hel|i  friiin  low 
teiupcrature  carbiinisalion  of  coal  in  ciiniieclion  with  the  generation 
■  if  ilrclricily,  but  llicy  winild  await  with  inleresl  the  results  of  the 
iiivestigatiiin  which  the  h'uel  I'e.seanli  Boatil  were  about  to  carry  out 
at  East  Greenwich. 

In  the  transition  stage  prolilcniN  of  long  (listjincc  liansniission 
would  iei|uire  careful  consideration.  Dislriliulioii  losses  nii  fairly 
e\teiiHiM<  qrHt<-niH  at  present  amounted  In  III  per  ccnl.  of  the  total 
iinilH  geiu'i'iiteil.  but  losses  would  tend  In  ln<  icmsc- 

The  use  of  alteriuiting  current  apparatus  sliould  lie  cvliiidcd. 
<'oiiveisioii   fiiini   alternating  current    to  direct    c  iirieni    had   a    liad 
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effect  on  overall  efficiency  and  seriously  affected  the  reliability  of  the 
supply. 

11  Waste  Heat  and  Water  Power. 
The  two  main  source.s  of  waste  heat  were  blast  furnaces  and  coke 
ovens.  In  1916  the  average  number  of  blast  furnaces  in  Scotland 
(and  these  mainly  in  the  west)  was  74,  with  an  output  of  1,144,768 
tons  for  the  year.  Assuming  the  titrure  of  1  ton  of  coke  used  per  ton 
of  iron,  and  34  per  cent,  of  the  total  heat  carried  away  \vith  wast* 
gases,  with  ample  provision  for  uorks  purposes,  25  per  cent,  would  be 
left,  which  at  10  per  cent,  overall  thermal  efficiency  represented 
207,0<Kl,(HK)  units  of  electricity.  The  difficulty  presented  by  the 
scattered  location  of  the  furnaces  would  be  largely  met  by  a  common 
system  of  distribution  for  Scotland. 

There  was  a  considerable  amount  of  water  power,  particularlj-  in 
the  North  and  Xorth-West  of  Scotland.  Prof.  Forbes  had  put  the 
possibilities  in  .Scotland  as  equal  to  l.(i(X),00(l  h.p.  In  the  vicinity 
of  the  Caledonian  Canal  there  wa.s  an  aggregate  of  2I5,()(X)  H.r., 
which  could  be  maintained  if  the  load  factor  was  50  per  cent.  The 
distance  from  the  Clyde  district  to  the  Caledonian  Canal  was  rela- 
tively not  great,  and  assuming  a  total  cost  of  £40  per  kilowatt,  in- 
cluding transmission,  water  power  would  be  a  factor  in  cheapening 
electrical  energy  in  Scotland. 

111.  Increase  ok  Oi'tput. 
The  fact  that  only  24  per  cent,  of  the  power  used  in  .Scotland  was 
generated  electrically  showed  they  had  not  nearly  reached  saturation 
point.  The  district  of  Chicago,  with  a  ])opulation  of  2i  millions,  used 
480  units  per  capita,  whereas  in  the  West  of  Scotland  the  parallel 
figure  was  160  units. 

Mr.  Page  then  i)roceedcd  to  discuss  the  newer  uses  of  electricity 
under  the  following  heads  : — 

1.  liailiraij  Eledrijicalion. — The  consumption  of  coal  on  Scottish 
railways  for  locomotive  purposes  last  year  was  2,187,000  tons,  antl 
electritication  would  reduce  this  to  the  extent  of  40  per  cent,  which 
from  the  electrical  standpoint  meant  an  output  of  1. 0<K»,(  100,000 
units. 

2.  Melalliirtjical  Processex. — Althoucli  there  were  only  four  electric 
furnaces  in  Scotland  many  such  furnaces  «  ere  on  order.  The  size  as 
well  as  the  number  of  the.se  furnaces  wiis  increasing,  and  20-ton 
ele<-tric  furnaces  were  now  in  use.  Although  comiiarative  costs  of 
producing  heat  did  not  tell  in  favour  of  electricity,  the  incidental 
advantages  of  the  electric  furnaces  weic  so  great  as  to  hold  out 
bright  pros|)ect8  for  large  demands  for  deetrii-  energy  from  this 
source.  These  advantages  were  suniinariscd  lus  control  and  wide  . 
range  of  temperature,  temperature  obtained  without  interfering 
chemically  with  the  process  of  rcliniiig.  high-class  steel  producible 
from  low-grade  scrap,  quantity  of  fciTo-alloys  reduced,  refining  pro- 
cess carried  to  any  degree  require<l.  smaller  furnaces  involving  liglitcr 
structures  to  give  e<|ual  output,  and  refractory  material  and  labour 
costs  lower.  Had  the  l,7.')(l,(KK)  tons  of  steel  produced  in  Scotland 
last  year  been  made  electrically  it  wiiuiij  have  meant  a  consumption 
of  1,I(K),(KHI,(HH>  units. 

:i.  f'hciiiii-ril  I'ri/rcHsei  included  the  lixation  of  atmospheric  nitro- 
gen by  Hpecial  forms  of  the  electrii'  an-  and  the  production  of  calcium 
carbide.  These  and  other  chemic.il  procesmw  which  were  being 
develo]K'(l  would  utilise  an  enormous  amount  of  elwtrical  energy. 

4.  .\ffririilliire  was  likely  in  the  immediate  future  to  attord  a  large 
outlet  for  electricity.  KliK'tro-eiilliiri-  had  shown  inenMi.ie  of  yield 
much  in  excess  of  the  nonual,  and  w  it  h  apparatus  of  robust  construc- 
lion  agricultural  development  would  be  ncccleratod  by  electricity 
lieing  applieil  t<i  such  apparatus. 

T).  Other  promising  developnuMits  were  the  ele<'tric  vehicle  busi- 
nftw.  I'leetrie  welding,  and  heating,  cooking  and  other  domestie  appli- 
cations  of  el(.<'tri<-  energy. 

I\'.    .*<TANllARI)l.s.\TION. 

Much  good  work  had  bn-n  (lone  by  the  Hritiah  Kngiliecring  Stan- 
•lards  ('omniilt<i'.  and  the  active  co  openitinn  of  Amcrii-aii  interests 
would  Im-  helpful.  I.inkiiigup  Hcliemiii  were  impeded  by  hick  of 
[linifiirmily  in  is-rioilicity.  Kifly  cyele«  would  probably  be  adoptc<l 
the  nlaiidaid.  TliiT<'  of  the  Ki  alternating  ciirn-nt  concerns  in 
K«'oi|,iiid  hull  iidopted  2.')  eyelet,  anil  I  lii'V  had  an  iiggri'giile  plimi  eapa- 
city  of  1  iri.lNNi  kw.,  uhich  was  l>cinK  rapidly  extended  while  the  other 
10  Sol.  h  unflerliikiiigH,  with  one  exception,  had  «  WIcycle  ]MTiodi 
oity.  their  plant  capacity  lH<ing  (Mt.tNHl  kw. 
V.  Taxation. 

KIwlrieily  Kiipply  eoiii'crns,  ii.s  coiiipjiri'd  willi  other  trading  ihhi- 
'••tn*.  were  ta\ei|  unduly  lieavily  for  I<«n>I  pur|><>iMM.  The  rovenuo 
I'fiii.ijilp  of  taxation  nppli>.<l  to  public  iinderlakiiigN  wiij.  inn|uilnl>le. 
"'"I  't  wm.  lo  be  h..|.<.|  Ihal  tlMM  lualt.r  woiiM  Iw  brouKhl  to  the 
"llrnllm.  .'  .....         ,.  ,^|,|,,^   roMimlller. 

,''?  I    iM'l-  of  thank-  to   Ml.    Page. 


PHYSICAL  SOCIETY. 

A  meeting  was  held  on  the  Sth  inst.,  at  the  Imperial  College  of 
Science,  Prof.  C.  V.  Boy.s,  F.R..-<.,  President,  in  the  chair 

The  President  referred  briefly  to  the  great  loss  which  the  Society 
had  sustained  since  the  last  meeting  in  the  death  of  its  treasurer  Mr. 
W.  BuddeU.  F.R.S. 

Mr.  R.  S.  Whipple,  of  the  Cambridge  .Scientitic  Instrument  Co.. 
said  he  had  known  Mr.  Duddell  since  1898,  in  which  year  they  had 
made  his  first  oscillograph.  Since  then  he  had  been  in  frequent 
contact  with  him,  and  could  conceive  of  no  one  with  whom  it  would 
be  a  greater  pleasure  to  work.  He  was  a  craftsman  of  the  first  order 
himself,  and  took  the  greatest  pains  to  assist  in  the  manufacture  of 
his  inventions,  pointing  out  the  pitfalls,  and  showinc  how  they  were 
to  be  overcome.  Scientific  instrument  makers  owed  him  a  great 
debt.  He  had  had  the  privilege  of  being  a.ssociated  with  him  on  the 
Coiuicil  of  the  Physical  .Society  for  some  years.  The  Amiual  Kxhibi- 
tion  of  apparatus  owed  its  initiation  to  him.  and  its  success  nw-w  in 
large  measure  due  to  his  energj-  and  persuasive  powers.  He  had  also 
urged  the  separate  publication  of  the  .Sx-iety's  '•  Proceedings,"  and 
had  been  of  inestimable  service  to  it  in  many  waj-s.  His  death  was  a 
great  loss  to  the  Society  and  to  science. 

A  Paper,  entitled 
"  On  the  Thermo-Electric  Properties  of  Fused  Meta's," 
by  Messrs.  C.  R.  DAKLiM^aud  .\.  W.  Orace.  was  read  by  the  fonuer. 
In  a  previous  Paper  ('"Proceedings,"  Vol.  XXIX..  Part  I.)  the 
authors  described  experiments  with  bismuth,  the  apparatus  then 
used  only  beitjg  capable  of  furnishing  readings  up  to  560^C.  Methods 
have  now  been  devised  in  which  the  metals  examined  may  be  heated 
in  the  tube  of  an  electric  furnace,  and  observations  made  up  to  the 
temjjerature  limit  of  the  furnace.  The  metfils  experimented  with 
were  lead,  tin  and  antimony  up  to  l.lHKrC,  and  zinc  and  cadmiuiu 
up  to  temperatures  approaching  the  boiling  point.  No  change  in 
thermoelectric  properties  was  noticed  at  fu.sion,  except  in  the  case  of 
antimony,  which,  like  bismuth,  shows  an  abntpt  bend  in  the  K.M.F. 
temperature  curve  at  the  melting  (Hiint.  632  ('.  This  exceptional 
behaviour  of  antimony  and  liisinuth  is  in  keeping  with  the  anomalous 
properties  of  these  metals,  both  of  which  ex^iand  on  solidification; 
and  it  is  suggested  that  an  allotropic  change  occurs  at  fusion  in 
these  metals. 

In  the  ca.se  of  lead  which  is  used  as  the  reference  metal  in  theniio- 
elcctric  diagrams,  it  is  shown  that  cxtraixdation  of  linre  in  the  dia- 
gram beyond  .StKC  UmI  to  .serious  errors,  and  that  although  at  low 
temperatures  the  K.M.F.  temperature  cur\-cs  are  approximate 
liarabolas,  the  departure  from  this  slm])e  .ibo\e  3W  Ls  so  niarke<i 
as  to  rcuder  thcrmo-ehn'trii   diagrams  of  little  value. 

.Mr.  WiiipfLK  said  that  this  work  o|irne<l  up  certain  |vi88ibilitim  <i( 
ciimmercial  importunce.  ivs  it  ap|)eare<l  tlinl  infonnntiiin  could  be  ub. 
taini-d  of  llu'  Ihcrnioelectric  properties  whiiiha  imrti.'ular  alloy  w>«iM 
have  while  it  was  still  in  the  molten  slate.  It  nould  thus  1m-  |vi«iihlr  bv 
adding  one  or  other  of  the  roust  it  iieiit.s  «.«  ntpiinHl  to  ohtitui  an  iill.iy 
with  any  proscrilHvl  Ihermoclectrie  pr»|><>rtieii.  At  pr»w«-nl  the  nlloy  had 
to  he  allowed  to  eiiol,  and  a  win-  of  it  ilniwii  and  levtol.  If  it  were  not 
ri^ht,  it  had  to  be  melliil  up  attain  and  its  loiistilulion  ulterisl,  which 
was  a  triniblesoine  iiiethiKl.  With  n-^itnl  to  the  high  huiliK):  puinl  and 
low  vapour  pn'.ssurc  of  tin,  it  won  of  inlcriKt  to  oIiwtvo  llial  Xnrthnip 
had  suugestiKl  a  till  graphite  tlieniiometer  for  high  leiu|H'ritturr<<  up  W> 
ahoul  1,7(10  ('.  on  the  luiiiie  line;!  an  the  onlinarv'  nirniiry  in  glow  ihcr 
monuitrrK.  The  tin  expamlmi;  aloiiK  llie  Hteiii  of  the  ihenitiinirtrr  in.>v<.<l 
an  index  wire  by  whiih  I  lie  teininralun'  wn"  Ul•lu'a(•^l.  What  w.i»  the 
liiHKuituile  of  ihe  ehani;r  in  pro|KTties  of  the  iron.  .ini-lAiilaii  ...uple  on 
pojoiiiig  the  nvalewon.  e  |>oint  of  iron  ?  Ho  »««  virv  intrit«<li<l  in  this 
puiiit,  i\n  he  had  lint  ni>lie(.<l  any  xiich  elianiir  hiiiiw-ll. 

The  r»KsliiKNT  said  It  wa»  a  iim-fiil  thiiitf  lo  have  Ihc  fiitilily  of  the  old 
theriuoeli-etrie  diaKmni  provi^l  bo  lli..t..ii>(hl\. 

Dr.  WiujiWH  iiii^iiestiMl  that  it  /in.  nienury  onuliiaMt  amild  Ih>  ui 
liilercMling  nulmlnii.  I-  to  pvaiiiine  ihermo-eln'tTicaUv  for  «llutiw|«e 
I  Imniie  iMiuiln.  Il«  r.-.i«t«nee  curve  Ix'l  worn  0  MmI  IIHI  nhon  maricd 
cMdell.e  ..f  ».i.  h  .liani:,-. 

Mr.    lIviil.lMJ.    Ill    npK  '    '  '     ■   '     '   ■      •     '    •' '•^•m,^ 

ehonKc  with  the  ir..i>  I    ■  I'-l" 

lively  larK'c  total  K  M.I  '"I. 

however.  Willi  Ihe  iron  im  I'l. .   ......      ■•■    .......    .  ■■'■ 

ajioiil  ;i  niilbvolu  kikI  «  ilvlioale  iialvMioiiieirr  M  ii~ 

\  Pa|M'r  on 

"  Triple  OmentPd  TelB»cop*  ObjMUvet." 
bv  .\lr.  T.  Smith  and  Mis»  \    H   Hm  r.  ««•  read  by  Ihe  Ull«<r. 


The  Paper  drs-ribiMi  |hr  loin 

N-opn   „b,rcllv.-=    "Inrh    mil    be 
|el. 


no*  of  Irifilr  iMiioiil<«l  I  hill  Mc- 

.).■  (ri'tu  l«"  kii<d«  of  gl«»i.  itlHl 

■  ilioii 

.till) 

■    -ime 
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sign  for  all  optical  glasses  when  the  surfaces  are  spherical.  The  best 
standard  attainable  varies  very  little  over  a  considerable  range  of 
glasses.  Diagrams  show  the  variations  in  the  curvatures  as  the 
glasses  are  varied  for  refractive  index  and  dispersion.  Contrary  to 
the  general  belief,  it  is  found  that  the  objectives  with  least  second 
order  aberrations  (absolute  values)  are  not  those  with  the  least 
enrvatures  for  their  refracting  surfaces. 


Government  would  be  decided  by  the  Government  Department  con- 
cerned, subject  to  the  approval  of  the  Treasury.  They  further  provided 
that,  in  deciding  those  terms,  regard  would  be  paid  to  any  facilities  in 
originating,  working  out  and  perfecting  the  invention  wliioh  the  inventor 
may  have  enjoyed  by  reason  of  his  official  position. 


PARLIAMENTARY  INTELLIGENCE. 


IMPORTS   AND  EXPORTS. 

A  Bill  entitled  "  Imports  and  Exports  (Temporary  Control)  Bill," 
which  will  continae,  witli  modifications,  for  a  hmited  period  after  the  ter- 
mination of  the  war,  certain  powers  in  relation  to  imports  and  exports, 
was  read  a  first  time  in  the  House  of  Commons  on  Monday. 

In  a  memorandum  issued  with  the  Bill  it  is  stated  that  the  practica 
effect  of  the  measure  is  to  simplify  and  continue  for  tliree  years  after  the 
termination  of  the  war  tlie  powers  which  His  ilajesty  has  exercised  during 
the  war  as  regards  the  control  of  imports  and  exports.  Otherwise  these 
powers  would  to  a  great  extent  lapse  as  soon  as  a  state  of  war  ceased. 

The  present  powers  of  His  Majesty  as  to  prohibiting  the  importation 
and  exportation  of  goods  are  as  follows  : — 

1.  Under  sec.  43  of  the  Customs  Consohdation  Act  he  has  power  by 
Proclamation  cr  Order  in  Council  to  prohibit  the  importation  of  any 
goods,  but  not  to  prohibit  the  importation  of  goods  of  any  specified 
origin. 

2.  Under  sec.  8  of  the  Customs  and  Inland  Revenue  Act,  1879,  he  has 
power  to  prohibit  absolutely  the  exportation  of  certain  specified 
goods  (arm.s,  &c.,  and  food),  and  this  power  has  been  extended  by 
the  (Customs  (Exportation  Proliibition)  Act,  1914,  to  all  goods  of 
any  description,  but  tlie  extension  has  effect  only  while  a  state  of 
war  exists. 

3.  Under  the  Exjxjrtation  of  Arms  Act,  1900,  he  has  power  (when  for 
specific  reasons  he  deems  it  expedient)  to  prohibit  the  exportation 
of  arms,  &c.,  to  any  country  or  place  named  in  the  order,  and  this 
power  has  been  extended  while  a  state  of  war  exists — (a)  To  the 
exportation  of  all  goods  of  any  description,  by  the  Customs  (Ex- 
portation Hcstriction)  .\ct,  1914  ;  and  (i)  to  the  exportation  of  goods 
to  any  such  country  or  ])lace  unless  consigned  to  particular  indi- 
viduals, by  the  (  ustonis  ( Exportation  Restriction)  Act,  1915. 

The  restriction  of  imports  and  exports  is  in  practice  subject  in  all  cases 
lo  any  licence  which  may  be  granted  to  import  or  export. 


Knuwiiiifir  anri  prn<'ii<'ni  i^||  cxiHTience  or  iramwny  ( 
known  to  Iraiiiwiiy  aiithori  tiiM.  He  was  confident  t 
H|M.'uk  for  niiiniclpul  and  c'>iil  'pany  trainwavH  would  rci 
for  I  he  |Kmt,  wliji  li  he  hop^    d  he  would  undcrtaki'. 


TRADING  WITH   THE   ENEMY. 

In  the  House  of  Commons  on  Thursday  last  llr.  W.^rdle  stated,  in 
reply  to  a  question  by  Mr.  Butcher,  that  steps  were  Ijeing  taken  to 
collate  the  information  as  to  methods  adopted  by  enemy  companies  and 
fu-ms  derived  from  the  administration  of  Trading  with  tlie  Enemy  Acts. 

Non-Ferrous  Metal  Industries  Bill. — This  Bill,  which  will  restrict 

temporarily  the  ])ersons  who  may  engage  in  business  coimected  with 
certain  non-ferrous  metals  and  metallic  ores,  was  introduced  in  the  House 
of  Commons  on  Monday  and  read  a  first  time. 


LEGAL  INTELLIGENCE. 


Irish  Telephone  New  System  (Ltd.)  v.  Walter  Bright  (Ltd.) 

Before  the  Dublin  Recorder  last  week  plaintiffs  claimed  £31.  17s.  3d., 
alleged  to  be  due  under  an  agreement  between  the  parties  of  June  10, 
1915,  for  the  installation  of  a  telephone  system  in  defendants"  works. 

Mr.  T.  Browx  said  plaintiffs  relied  upon  the  contract  made  with 
Mr.  James  Shanks,  managing  director  of  defendant  company,  by  which 
he  agreed  to  contribute  2d.  per  foot  on  all  additional  wire  over  100  ft. 
for  each  instrument.  Five  instruments  had  been  installed,  and  2,563  ft. 
of  wire  had  been  used  in  the  installation,  whicli  was  completed  in  De- 
cember, 1915,  and  the  balance  of  the  claim  was  for  rent  due  to  that  date. 

Mr.  .J.  O'Connor  said  the  defence  was — first,  that  the  agent  (Mr.  Lowe) 
who  induced  the  defendants  to  sign  the  contract,  did  so  by  alleging  that 
there  would  be  no  cost  whatever  to  defendants  .except  the  rental,  that 
the  instruments  would  be  fitted  up  free  of  any  extra  charges,  and  on  that 
inducement  Mr.  Shanks  signed  the  contract,  never  dreaming  that  no 
more  than  the  100  ft.  of  wire  allowed  for  each  instrument  would  be  needed. 
The  second  defence  was  that  the  instruments  as  erected  were  never  at 
any  time  efficient. 

Mr.  Arthur  Porter,  C.E.,  gave  evidence  of  the  inefficiency  of  the 
installation,  and  said  that  in  his  opinion  it  ooiUd  never  be  maintained 
efficiently. 

Mr.  Shanks  also  gave  evidence,  and  the  Recorder  dismissed  the  claim, 
with  costs,  stating  that  he  was  fidly  convinced  the  installation  was  never 
efficient  and  could  never  be  made  so. 


PATENTS,  DESIGNS  AND  TRADE  MARKS  BILLS. 

On  .\lMi,.|ay  tin-  President  .,f  tie-  Board  of  rr»d,-  (Sir  Aliiert  Stanley) 
hriciTirtlueiHl  tile  Patents  and  flcsigns  Hill  for  the  purpose  of  amending 
the  rSs>nt,.„tH  and  l)esi(jn»  Act,  1!K)7  ;    and  also  the  Trade  Marks  Bill  to 
amenilY:  In- Trade  Marks  .\et,  190."). 
'''I. 

*  '•  THE  TRAMWAY   COMMITTEE. 

In  the  Houih;  of  Vi  ^  nmmons  on  the  14th  inst.,  the  President  of  the  Board 
of  Trade  (Sir  A.  H^\.■  ni.kv)  stated,  in  reply  to  .Mr.  (iilbert,  that  the  object 
of  the  ( '<>niinilt<-<j  whiX''  h  haid  been  appointed  to  deal  with  tramways  was  not 
to  take  fMintnil  of  trarU'l-iwav  underlakinK".  but  to  meet  thi-  needs  of  those 
nndertJikin;<H  enniined  i>ri.i  work  CHSenlial  lo  the  |)roHecution  of  the  war.  It 
wim  proiHmed  lo  have  fuUeip  reiiresentativch  of  nnini<'ipal  undertakinKs  and 
two  rcprewntativcH  of  priljtvnle  eompanies  on  the  <  'oniinitli-e.  It  was  pro- 
iHmed that  .Mr.  .1.  iJevunnif  ilrc  Hhould  be  chairnum  of  tlii'  Committee.  His 
knowl>sl){e  anri  pr»<li<nlL||  ex|H-rience  of  tramway  (pieHliimH  were  well 
known  to  Iraniwiiy  author^..  tiiH.      He  was  confident  that  tliose  who  could 

oi/niw  hisHuitaliility 
The  ri'proHcnlation 
of  the  ConiMilttee  whh  nil  in  If'  'avour  of  munieipal  iindertakingH  ;  they  had 
four  ri'prewnlaliveH  and  pri\"  at*-  I'oiMpanieM  only  two.  The  financial 
IMHijtion  of  the  coMipanleH  wiit  ll  mot  under  connideration.  The  ohjeil  was 
iwilely  to  iw<'iire  that  tramway  i|(' iiiidertakiniiH  which  uiuhI  he  i  arrieil  on 
Rhould  Hecure  the  ne<e««(iry  niiilin(.'rial)>. 


WAR    INUn.ENTIONS. 

In  the  llouw  of  Couunonx  on  Thf*  inuiny  liuit  Major  Sir  Hv.  Noiiman 
KNked  the  Chnni'ellor  of  the  Exeho<|uetlt>'  if  |I,.  wou  Id  stale,  in  tile  cane  of  a 
t«<'hnienl  lem|Mirnry  oflieer  of  one  of  l.ni  lie  S<'rviee»  who  minlit  have  made 
importnnl  war  invenliont  for  which  liv  ■<•  had  iH-eii  reipiired  to  lake  out 
wret  pnleiilH  niiil  iihhi|<ii  I  hem  lo  t  he  I  io^|,vernmenl ,  what  wan  t  hi'  linaneial 
(MHiition  of  niieh  nn  oflieer  in  reii|ieet  of  llil^,  ne  palenlH,  and  in  what  manner 
and  on  what  IiiinIm  he  wiui  reiniiiiernled  fd      r  Iiih  iiivenlionn  t 

In  repiv,  Sir  W.  Kv\>s  alnled  tlint  niiA  h  i  am-ii  were  dealt  with  under 
the  Kintt"  Iteitiilatiiina,  which  apiilied  iW' o  thone  temporary  ollieerii  ii« 
well  IK  to  periiinneiit  iiiemlx-rx  of  the  SiT« '"'iceii,  and  whii  h  proviileil  that 
the  lennn   for   payment    for  the  nwiignnieMii'il    of  niieh   invenlioiiii  to  the 


Re  Bosch  Majneto  Co.  (LttJ.) 

On  Tuesday  Jlr.  Justice  Younger  heard  the  petition  of  the  Board  of 
Trade  for  the  winding  up  of  Bosch  Magneto  Vo.  (Ltd.)  under  the  Trading 
with  the  Enemy  (Amendment)  Act,  191  (>. 

Mr.  Austin-  (art.mkll  said  that  at  the  outbreak  of  the  war  over 
49,900  of  the  company's  shares  were  held  by  Germans,  and  50  by  one 
gentleman  in  London.  It  was  essentially  a  German-owned  company, 
and  it  was  formed  for  carrying  on  a  (ierman  business,  Messrs.  Bosch 
and  Klein  and  the  English  gentleman  to  whom  he  had  referred  wore  the 
only  directors.  .After  the  outbreak  of  war  the  German  directors  trans- 
ferred certain  large  powers  to  the  I'liiglisli  u'cntlcman.  The  company  had 
now  been  ordered  liy  the  Board  of  Trade  to  be  wound  up.  The  funds  now 
in  the  hands  of  the  Controller  amounted  to  nearly  £200,000.  There  were 
certain  questions  affecting  the  London  corporation  which  could  only  be 
dealt  with  in  the  winding  uj)  of  the  comi)any. 

Mr.  Gai.hraitii  said  the  Lontlon  corporation  claimed  to  be  creditors 
for'a  very  consiilerablc  amount,  iuid  they  desired  that  the  winding  uji 
shouUI  take  place  at  an  early  date. 
His  Lordship  made  the  order. 


VOLUNTEER   NOTICES. 

COUNTY  OF  LONDON  VOLDNTEER  ENGINEERS. 

Ilcadi|uarler«:     I5.il.l.rl..,i  s(  rcil ,  I  )\f,.rd.sl  rfvl,  \V,  1. 

Orders  for  the  Week; 
Olhier  Commanding,  Liciit,-Colonel  C.  15.  Ci.w,  \M>. 
lillieer  for  the  Week.-  -Lieut.  W.  J.  A.  WalKins. 
Next  for  Duty.— Second- Lieut.  II.  G.  GoldiiiK. 

Drills  i   Week  ending  Saturdav,  Dec.  1,  1917. 
Monday.- -No.  3Com|Muiy,  Left  llulf,  Kecruits,  Signalling,  0.30. 
Tuesday.— Physical  Drilland  Hayonel   lO.veicisc,  7.30. 
WcdnoHdiiy..    No.  I  Company.  (i.3(t. 

TliurHihiy.'-No.  2  Coinpany.  li.O.     Signalling.  Amlmlanec.  ll.3t). 
Kriiliiy.  -No.  3  Conip.iiiy,  UiRht  Half,  Recruits,  0.30. 

Saturday.-  -Commandant 'h    Parade,   2.4")  at   headquarlers,   uniform,   for 
niii'te   inareli   and   drill.      ComimlHory   for   .\,    B  and   C   men   uidcs.s 
M|ie(i(d  leave  in  ohiaiiied. 
Miihloli-y.-    Hidvcih're-road.  Tliesdiiv,    Wednesday   and    rhursday.   5.30 
lo  7,0. 
NoTK.     The   Medical  oniccr  will  nllend   fcir  esamiimlion  of  recruits 
.lie.  oiiTliiirHiliiv.  at  ll.O. 

UnleBN  otherwiHc  imiiealcd,  all  drills  will  take  plaei-  al  li.nd.iuarlerH. 
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PORTABLE   ELECTRIC  GRINDER 

Molor  r.m.  ,.1  |(I.U()OI<.l'.M..IiivMiK  iheciniry  «  l.<  i  I  llu 
iiithl  mirlucc  tpfrcj.  I  lie  iirm  (ili.  iiilo  llic  nlidc  rei.1  ol 
nny  ordinary  Inll.r.  in  ll<c  nurnc  rimnnrr  a»  iiny  liirninK 
S(,c.  ii.lly  imrful  for  quicU  and  occuralc  grindinK  ol 
.rnlrr..  d,c«.  .  ,.ltrr.,  cic.  W.-i«l.l  5}  IL». 

Ref.    No.    M    2850.      Supplied,   complete    willi    S\vx\hk- 
cord,  B.C.  ndaplor  iind  emery  wheel. 

Thii  runge  of  labour  and  lime  mivins  lool 
fully  dencriljed  in  a  new  lint  jii»l  |)ubli»licd.     II 
you   hove   not   yel   received   your  copy — pleoKe 
nnd    one   will    Li     immediolrly   "ent. 

Delivery  c/iii  he  made  from  Slock  of 
iirlmlcrs,  Drills /ind Hiiffcrs.  forA.C.  and 
D.C.   Circuits  III  all  Standard   Vollaitca. 


SI  IN  1 


1  18    120.   (  IIARINf.  «  ROSS   HI) 


LONDON.   W.C.2.  < 


THE  MACBETH  ILLUMINOMETER 

An  Aicuriilc.  t^onvcnienl.  Coinp<«^*<'  '>•"•  <.oiiipiict 

IJjiht      McasiiriniS      Inslrument. 

p.rl  ol  ll.l.  equlpmenl.  Wll  .  H  ll'f  lllumlnomclrr  c.n  he 
.l.nrii.rdlic<l  .nrwKcre.  No  d.rlc  room  !•  "'•«""7_ 
A  II.M  wcl.m.    porl.blt.    pho.omelric   l.horMor,    r.pr...c. 

In  •  lew  wordi  Ihc  compuclnr..  ol  iM.  oullil. 

A  complete  llluilr.lcd  c.l.lo.u.  will   be  .enl,  poll  Iree.  lor 

ihc  ••lilnl. 

The    T.cods    &    Nortlirup    Co., 

lie-'.-.,  .sirni....  Av.-..  Phiin.i.ipi.i...  r....  ">'-^-_ 
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COMMERCIAL^lNDUSTEIAL  SECTION, 


British  Magnetos  for  British  Users. 

All  users  of  magnetos  will  Ije  gratitied  to  learn  that  as  a 
result  of  co-operation  on  the  part  of  the  members  of  the  British 
Ignition  Apparatus  Association,  purchasers  of  magnetos  made  by 
them  will  enjo\'  the  many  advantages  which  arise  from  standardisa- 
tion in  jiroduction. 

The  complete  magnetos  are  interchangeable  not  only  with  one  another, 
but  with  the  best-known  pre-war  types,  for  every  one  of  which  there  are 
now  one  or  more  British  magnetos  of  similar  purpose  and  capacity. 
Further,  many  of  the  essential  parts  ai-e  standardised  and  interchange- 
able. Screws  will  be  used  of  standard  dimensions,  and  the  different 
sizes  of  brushes  are  being  standardised  ami  ri>duce<l  in  number  to  one- 
tenth,  (tther  parts  are  Ix'ing  dealt  with  in  a  similar  way.  This  mean.s, 
lirst.  that  spare  parts  will  Ix-  much  cheaper,  and.  secondly,  that  they  will 
lie  easily  and  iiuickly  procurable  Ix'causc  aL'cnts  and  garage  proprietors 
will  be  able  to  supply  from  stock.  The  advantages  will  be  increa-sed  by 
the  fa<;t  that  certain  firmij  are  concentrating;  on  particular  fyjies  in  order 
to  secure  the  hen<-fitswliich  arise  in  efticicmv  anil  economy  from  ipiantity 
production.  The  following  list  of  British  standard  types  of  magnetos 
for  the  motor  trade  shows  the  correspondin;:;  pre-war  types,  where  such 
e.xist,  and  the  number  of  British  firms  now  making  them  : — 


British 

Pre- 

Now being 
made  by. 

standard 

Size  and  purpose. 

war 

type. 

type. 

-M.l 

l-cvlinder  light  weight  motor  cvde  ... 

Z.A.I 

4  British  lirms 

.M.2. 

2-cylindcr  opixiscd  motor  cycle    

Z.A.2 

3  British  firms 

M.V. 

2-evlindcr  \'.  light  weight  motor  cycle 

Z.A.V: 

1  British  firm 

K.I. 

l-eylindcr  standard  3.J /4i  H.p.  motor 

Z.E.1 

4  British  firms 

K.2. 

2-cvlindir  \'.  li/8  H.P.  motorcycle 

Z.E.V. 

2  British  firms 

K.V. 

2cvlinder  (op|Hised)  H'8  H.P.   ninli.r 
ey.le. 

Z.E.2 

2  British  firms 

C.A. 

4-cylinder  for  light  cars 

Z.F.4 

4  British  firms 

K.4. 

4-eylinder  for  large  cars  and  lorries  ... 

Z.U.4 
H.4 

5  British  firms 

K.G. 

0-cylinder  for  cars  and  lorries  

Z.K.I! 

4  British  firms 

.Ml  of  the  alMive  tyiK'S  are  being  supplied  in  large  quantities  to  tli 
I'.ritish  and  .Allied  Coyemments.  In  adililion  there  are  full  ranges  ( 
Rtan'tarilised  Kritish  magnetos  for  aerii.  stationary  and  marine  engine? 
for  agricultural  work  and  fur  all  kinds  of  gas  engines. 


Alliance  of  Employers  and  Employed. 

The  K,\c.  uli\e  e.inimitlee  of  I  lie  Naliohal  Alliance  of  Kniiiioyers 
ni!(l  Kmploviil  has  prepared  a  definite  ]irogramine  on  sjieeilic 
matti-rs  of  industrial  organisation. 

Till-  aim  nf  the  .Vlliani'i-  is  to  promote  aitive  cooperation  lietween 
employers  and  employed  in  labour  iimMlinns,  nnd  to  promote  the  welfart' 
of  the  induxtrini  workers  as  well  ns  llie  ertieicney  of  the  industries. 
In  its  prouranime  thi'  Commillce,  whili'  dealing  with  important  ipiestion 
Hui'b  as  the  living  wagi'  anil  housing,  desires  to  encouragi'  workers  to  take 
an  interest  in  the  enieieney  of  thi'ir  work,  and  to  weure  thi'  adhen^nei' 
<if  Irndi'  unions  to  agn^'ments.  It  is  not  intende<l  ul  presa'Ut  to  include 
Sfolland.  as  it  is  eonsiilenvl  that  thai  eonntry  can  1m'  moresucci'ssfully 
[organiMil  through  an  alliance  of  its  own. 

At  a  ri-pri-Hcntalive  ((iilhiTinK  of  the  National  Alllunee  of  Kmployers 
tnil  Dmpliiyed  la«t  week  the  alii.ve  selieme  for  pnmioling  impmyiil 
riiili'int  bclwcen  lapilal  and  lalHiiir  was  nppniyi'tl. 
'Iliei  oMKlitulion  I  if  the  mjieliiniTV  uusileeiclnl  upim.niid  a  programme 
;  forth  the  broail  aims  of  t  lie  jillianeiMiiIi>plc<l.  Mr.  Iliilb  .lack'.on. 
*ho  |>r<vililei|.  imide  an  iniportunt  nlntenient  nlntive  to  the  Adviwiry 
■<teMiinille..M  wliieh  are  to  be  iiitacheil  to  llie  Kniployment  K\ellangi"<  iti 
Mnnii'iion  uith  Iho  ileMioliiltanllon  xlieme  an  prrpiireil  bytbe  Ministry 
«!  I.al"mr  Tin-  Mini«try  of  Iwdioiir  Iniil  aiilhorini'd  Inm  lo  aniioiimi* 
tMi  llie  I'ommillieii  wi.re  to  linve  i  ertaiii  dellnite  iiilmiiii"tr«li\  i-  tune- 
Moti*  III  regnril  l»  >lemolMli«ati<>ii.  What  tliiy  Imd  to  aim  at  wn^  llix 
"•flrlimt  etiinomy  o(  priHliiilion.  nnil  llmt  coiild'lKi  mhieved  willioiit 


Organisation  of  Commercial  Intelligence. 

The  Commercial  Committee  of  the  House  of  Commons  has  recently 
issued  a  report  approving  of  the  j.roposiils  of  the  liovemment  for 
establishing  an  enlarged  Commercial  Intelligence  Department  in 
connection  with  the  Foreign  Office  and  the  Board  of  Trade. 

Thecommittce  therefore  welcome  the  estabUshment  of  the  new  and  en- 
larged Commercial  Intelligence  Department  as  a  step  towards  the  estab- 
lishment of  an  indei)cndent  Ministrj-  of  Commerce  directly  responsible  to 
Parliament  alone. 

It  is  considered  that  the  Department  should  tend  to  secure  greater 
co-operation  and  co-ordination  than  has  hitherto  existed  between  the 
two  departments  concerned,  and  that  therefore  it  should  be  given  a  fair 
trial. 

In  addition  to  the  collection  and  diffusion  of  commeriMal  intelligenc**. 
the  efforts  of  this  new  department  should  \tr  din"cted  towanls  the  i-<iiu»lly 
important  subject  of  advising,  assisting  and  supporting  traders  and  busi- 
ness men  in  the  acquisition,  pronuition  and  expansion  of  trade  in  foreign 
countries  and  in  the  Overseas  Dominions. 

The  failure  of  the  commercial  side  of  the  Foreign  (IfHce  and  the  Com- 
mercial IntelUgence  Department  of  the  Boanl  of  Trade  to  securv  satisfac- 
tory results  in  the  jiast  has,  in  the  opinion  of  the  committee,  been  due  to 
the  cotnmercial  attaches,  consular  officers  and  tnule  commissioners  liaving 
been  chosen  on  account  of  their  diplomatic  training  and  experience 
rather  than  on  account  of  their  business  knowledge.  Xor  do  the  Com- 
mittee think  that  the  sjilarics  offered  and  the  clmnce-s  of  promotion  and  a 
career  held  out  to  the  candidates  for  thcsi'  app<jintments  Imve  lnvn  sufli- 
cicntly  attractive  to  induce  suitable  business  men  with  the  nei-essarj' 
training  and  qualifications  to  apply  for  them. 

The  reiiort  also  dealt  with  the  selection  and  training  of  the  nei>'«s.irr 
staff  of  the  new  department,  and  it  is  stated  that  "  all  the  oflieials  em 
ployc<l,  whether  at  h<imc  or  abroail,  should  1m'  encouraged  to  look  fiirwanl 
to  promotion  and  the  ojiening  up  to  thein  of  a  satisfaet4iry  canvr  if  they 
are  successful  in  their  work."  The  n'p<irt  emphasises  the  fait  that  theoom- 
mitti-e  have  Ix'cn  and  still  are  in  favour  of  the  eslablishnuMit  of  a  separate 
Ministry  of  Commen-e  which  shouM  be  tlinvtly  rfs|ioiisil>le  to  Parliament 
and  "  ma.ster  in  its  own  house."  and  they  Ix'lieve  that  the  ultimate  solu- 
tion of  the  present  difficulties  lies  in  that  din-ction. 

*  *  «  • 

An  Indian  Tr.ide  Bank. 

It  is  pro|Hiscd  t<i  est.iblish  ail  Iiulian  trade  bank,  which  will  bo 
known  as  the  Tata  Industrial  Bank.  The  scheme  has  already  rts 
ceived  considerable  local  support. 

The  pronioU-rs  (Messrs.  Tata.  Sons  *  Co.)  are  closi'ly  associali-*!  wilh  a 
number  of  industrial  undertakings,  inrludiilg  the  Tata  Inm  .V  St4vl  Co.. 
the  Tata  Hydro  Klictric  I'ower  Supply  Co.,  the  Indian  Cement  Co..  the 
Tata  Mills  (l.t.l.).  and  the  Andlira  Va'lley  I'ower  .Supply  Co.  The  pro- 
duction of  steel  by  the  Tata  Iron  *  Steel  Co.  lias  Iwn  nion-  than  doiiMiHl 
since  the  war  broke  otit,  and  now  aimuints  to  about  l.'i.lHH)  tons  a  month. 
"  The  Times"  rep<irts  that  it  is  in  financing  I  he  extension  of  mch  indus- 
tries and  f  be  starting  of  new  onc>tlial  the  new  bonk  will  find  il.sopi>or- 
tunities.  The  siiKsirilKsl  capital  of  the  Bonk  ho.*  Ihvii  \\\f>\  at  TV  eror.* 
of  ru|i<fs  (alsiiit  £.".,IHH>,(KH().  One  half  of  this  amount  will  !>•■  .aMcI  up. 
but  the  other  half  only  in  tli.-  ca.se  of  lii|uiiloli.ui.  Thi-  slun-s  »ill  U-  «f 
the  denomination  of  "7.">  rupi-ci  I  CM,  ami  the  <•--<  'i  "H  <■  ''  '«"■•■■' 
(MM.)  per  shiri-. 


ilil'li'M    III    wagca.       Illtlll   Wilgl'a   had  I'omi' to  ntnv. 

1         Ill,  and  |i«  Irtller  eondltioiis  i;enrmlly.      I  li 

l>ell<<r   hoiiniiiu,    iH'lter  ediimliiiii.     'the   w 
I  to  lake  o  kiiii  iiilereiit  in  the  miereox  nnd 

'        "id,  on  ll tliir  linnd.  I,nln>iir  iiiuat  !»■  |>n'|Hi{ 

n  <  IV. .iK  Ifir  a  lull  >U\'»  wniie,  «iiil  to  ^a.i.t  iL-  iii.i 


t.nlioiir  WON 
•n<  miiat  t>« 
irker«  miiHl. 
i-flieieni  y  of 
...I  lo  Kive  ,i 


et\    |H....,I,|..   WK\    lo  •<•. 


Iho  l«rwi'«l  >>iilpiil 


II  k-e 


cnl  III 


llie     I. 


American  Electrical  Exports. 

riic  valui'  of  the  ile.  tri,  al  ex|xirt«of  tlK«  United  .SUtrR  of  .Vntcrion 
during  luK  was  S:!,s:!7.:t  l."».  against  $.'i,s;l".0.'<H  for  June,  which  \\*» 
11  record  month. 


The  .Inly  lii!iini«  show  an  incn  a- 
Nixii.linit  mouth  of  MMii.     Tim     - 


nf  ,il-"iif  ?<!  ivr  (Vnf    'iver  tlv  .>»rT>r> 


ini'lol  filamenl   and 

omi    fail.,   bill    ill.  1 


Ml    I  I 

,   .li 


Empir*  Rnourora  Devalcpmcnt  Commlttri*. 

I  hi' follow  ing  have  I  eco additional  Inilnl  .i.  ..1  I  lo- ,  ,  lom.l  l«s    : 

'•'"•'  'd»n<onner,  Mr.  ChorlcM  .liouoii.  I.<"C,,  geiN'ml  oigniii-rr  of 
the  AninlKiimKird  MiiKhiohV  Cnmn.  and  Mr.  .1.  K  tirivii,  chKiimoii 
ul  llir  karculiveCoiiinnUi'.of  the  Hrile.li  WorkerV  I,.«kii.-. 


Australian  Commerce. 

At    li  niii'liiiB  of   llie  N\  ■ 
recently,  Mr   Mircbet  ontlti^. 

OIldoMI  '^ 

In  III' 


u  '2 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Dundee. — The  question  of  the  extension  of  the  electricity  works 
Was  considered  by  the  Electricity  Committee  last  week,  when  it  was 
suggested  that  Jlajor  H.  Richardson,  the  city  electrical  engineer, 
who  is  at  present  on  active  service,  should  be  demobilised. 

The  CosVESER  {Mr.  Nairn)  explained  that  the  department  could  not 
take  on  any  new  consumers  at  present,  and  they  would  need  another 
great  extension  of  the  works. 

Mr.  ASDERSON  thought  they  should  ask  the  demobilisation  of  Mr. 
Richardson.  Valuable  as  his  services  were  to  the  Army,  he  thought  he 
woidd  be  more  valuable  at  home. 

Mr.  Ckichtox  pointed  out  that  the  manufacturers  of  generating 
machinery  were  getting  full  up  with  orders  for  after  the  war,  and  Dundee 
might  have  to  wait  for  two  or  three  years. 

A  Sub-Committee  was  appointed  to  consider  the  whole  matter. 

Ham. — Surrey  County  Council  have  authorised  the  Twickenham 
&•  Teddington  Electric  Supply  Co.  to  lay  a  cable  for  the  supply  of  a 
new  factory  at  Ham. 

Huddersfield.— It  is  proposed  to  raise  a  loan  of  £40,000  for  ex- 
tensions of  the  electricity  generating  plant  and  for  laying  cables  to 
give  .sui)])lies  of  jjower  to  several  works. 

Poplar  (London). — On  the  advice  of  the  engineer  and  manager 
(Mr.  ,J.  H.  Bowden),  the  Electricity  Committee  has  directed  that 
tenders  be  invited  for  two  additional  1,000  kw.  converters,  in  order 
that  contracts  may  be  placed  early  enough  to  secure  delivery  in 
time  for  the  winter  load  of  1918. 

The  estimated  cost  of  the  two  converters  ia  £8,000.  One  otlier  rotary 
converter  is  also  on  order  for  the  new  High-street  sub-station. 

The  Committee  further  report  that  an  emergency  has  arisen  owing 
to  the  burning  out  of  a  converter  at  the  main  station,  throwing  a  dan- 
gerous overload  on  the  remaining  converters.  As  it  was  urgently 
nccessarj'  that  a  converter  should  be  obtained  to  replace  the  damaged 
ma<  hine.  they  authorised  Mr.  Bowden  to  endeavour  to  secure  delivery 
of  a  B.T.-H.  converter,  which  would  provide  one  of  the  two  additional 
convcrtcru  required.  The  Committee  also  authorised  the  engineer  to 
obtain  a  price  from  the  Westminster  Engineering  Co.  for  rewinding 
the  damaged  converter. 

GENERAL. 

Board  of  Trade  Electric  Power  Supply  Committee.^.M  last  wcek'.s 
nK-etingof  (dasgow  Corpor.ition  the  Kli-rtricity  ('(jniniittee,  ro|M)rting 
on  the  appointment  by  the  Board  of  Tiadc  oi  a  cdniinittce  to  consider 
the  KtcpH  to  be  taken  to  eiiHuru  un  adeijuate  and  econcmiical  >*U))ply 
of  electric  |iowcr  for  all  claiaes  of  conHumcrs,  recommended  as 
follows : — 

That  the  witneHsoH  who  might  give  evidence  before  thr  committee  be 
authori>4ed  to  state  tliat  if  it  is  ultimately  determined  to  divide  the 
i-ountry  unto  nn-aH  for  gennrating  electricity,  and  an  area  is  created  for 
'Iliwgow  and  the  Clyde  and  pla<-rH  adjacent,  tlic  ( 'firporalion  is  prepared 
to  iM-ciimc.  the  generating  authority  for  Huch  area,  |)rovided  the  terms  and 
I  onilitiiiMH  upon  which  they  are  required  to  do  ni>  will  not  be  detrimental 
til  llie  cily  ami  itH  exiHting  electrical  undertaking. 

Mr  Kkiik  aHki'd  for  an  aiwurunif  that  the  Corporation  would  insist 
that  they  Hhoulil  be  the  generating  authorities,  and  that  Ihey  were  not 
goinit  to  do  anything  that  would  allow  the  authority  to  pass  into  private 
liandt. 

The  |,<iiii)  I'l'.uviHT  Huid  thr-  annwer  wan  in  the  adlrmative. 

The  iMiniit-  H  of  the  I  .MriiuMtcc  were  adopted. 

Electricity  and  National  Welfare.  -On  Nov.  17  the  llrst  of  a  uries 
of  three  I'lwulwick  lectures  on  "  EliK'tricity  and  the  lni|irov<-ment  of 
Town  .'\tnioHplicrcit  "  was  given  at  Leii't-aler  by  I'n.f.  II.  T.  Davidge. 

The  lecturer  began  by  Htating  tluil  the  war  hax  l>roii)(lit  home  to  all 
thinking  |«-oph'  l)ie  urgi'Mt  iiceil  for  national  cnicii-iicy,  which  meant 
obtaininx  thn  bent  iMjnnible  rcHUllH  for  a  given  ex|H-ndilur(<  of  wealth  or 
effort.  The  H|i<rci/d  aim  of  the  hKturi'S  wuh  to  urgi-  the  preiuting  ucceHHily 
lor  applying  the  liit<-Ht  devulopnientM  of  electrical  wience  us  un  aid  (o 
making  (he  Ih-hI  of  our  homcH,  making  the  best  URool  our  Koil,  and  making 
the  belli  of  riur  bodicx.  - l<eu>gniHinK  that  a  hirxe  part  of  iuiinkiii<l  len<ls 
to  tfingregnte  into  lownn,  IhedrawiaukKof  town  atmcmiiherc  were  jiointcd 
uul  an  regnrdn  impurity  for  breathing  pur|><iiH'n,  an  unpleiuiiiig  appcarancK 
imd  nn  lending  to  u  vimI  wanle  of  laixiur  and  inati'rinlH.  .StaliHticH  were 
given  an  to  the  de|Miiiit  of  nolid  nmoky  nuitU-r  from  the  air  nntiiially  in 
l/mdon  and  U-icenter.  ,\ft«<r  explaining  »onie  neceiwiiry  electrical 
principleii,  the  iimc  of  elect ruily  wni)  dencrilH'd  when  uwd  iiN  n  palliative 
in  removinvt  nmoke  niid  fiinicK  afUT  formation.  Refen'lice  waa  made  lo 
the  ex|»Tiriientii  of  t/idge  and  otIierK,  and  del  ail*  were  given  of  the  laU-itt 
dcvi'hipmentii  of  Ihiii  work  at  home  and  abroad. 

Thi'  wider  probh-m  of  Hmok>-nnd  fume  prevention  wn«  then  approached, 
and  utter  an  exHiiiinalion  of  our  loal  tciourcea  and  their  exceedingly 
wnnleful  himI  ciirejem  depletion,  the  leclmcr  explaini'd  how  an  engineer 
teifiirilu  n  |K>iu»l  of  coal  anil  what  ought  lo  lie  obtained  from  it  in  the  way 
of  heal,  IikIiI  uihI  |iower  lUi  contriiiited  with  what  imunllv  oblainii.  Alter 
kket.  I,,,,,.  11,..  ,|..l,„l (  „  ,1 ..mplclely  .applied' e|c.  I ...  ..II V  ".Hi 


heat,  hght  and  power,  be  showed  the  urgent  need  for  a  system  of  power 
stations  on  a  large  scale,  using  very  efficient  generators,  the  cheapest  fuel, 
the  liighest  possible  load  factor,  liigh  voltage  to  obtain  efficient  distribu- 
tion and  interlinking  between  the  stations  to  economise  in  spare  machi- 
nery. Interesting  comparisons  were  made  as,  for  instance,  between  the 
power  installed  in  the  average  very  large  town,  having  a  population  of 
some  hundreds  of  thousands,  for  the  purpose  of  distributing  heat,  light, 
power  and  traction  to  the  community,  and  that  supplied  to  a  single  fast 
liner.  In  the  former  case  the  horse-power  wiU  be  usually  well  under 
20,000,  while  in  the  case  of  a  liner  such  as  the  "  Mauretania,"  for  mere 
propulsion  at  about  26  knots,  some  68,000  H.p.  is  provided,  while  this 
could  be  lessened  to  38,000  H.p.  if  the  owners  and  passengers  would  be 
content  with  a  speed  of  20  knots.  Statistics  were  quoted  showing  how 
urgent  the  coal  problem  will  become  in  the  future,  and  how  inadequately 
it  had  been  dealt  with  in  the  past.  It  was  pointed  out  that  exceedingly 
economical  methods  for  obtaining  electrical  energy  could  be  adopted  in 
many  places  by  using  heat  now  nmning  to  waste  in  connection  with  other 
industrial  processes. 

The  second  lecture  on  "  Electricity  and  Increased  Food  Production  "' 
will  be  given  on  the  24th  inst.,  at  7.30  p.m.  Further  particulars  of 
Chadwick  Lectures  may  be  obtained  from  the  Secretary  of  the  Chadwick 
Trust,  40  (6th),  Queen  Anne's-chambers,  Westminster,  S.W.  1. 

Electricity  Works  and  Publicity.— On  Satmday  last  Mr.  Howard 
Foidds,  secretary  of  the  City  of  Birminghara  Electric  Supply  depart- 
ment, read  a  Paper  before  the  local  Electric  Club  on  '"  Publicity." 

Mr.  Foiilds  stated  that  the  engineers  of  whom  the  club  was  composed 
had  their  hands  full  at  present  with  orders  in  connection  with  the  war 
for  either  the  War  Office,  the  Admiralty,  or  the  Ministry  of  Miuiitions. 
He  felt,  therefore,  that  they  would  not  now  contemplate  any  expenditure 
upon  publicity  intended  to  increase  their  business.  Nevertheless,  he 
pointed  out  that  it  was  necessary  to  be  prepared  for  the  time  when  the 
present  abnormal  conditions  would  cease,  and  on  those  grounds  he  hoped 
the  information  he  submitted  would  prove  of  value  to  them  in  any 
prospective  publicity  campaign  they  might  individually  or  collectively 
undertake.  He  called  attention  to  the  various  forms  of  publicity,  and 
said  that  it  was  very  necessary  that  any  operations  should  be  carefully 
thought  out  beforehand.  Anything  done  shoidd  be  persisted  in  for  a 
reasonably  long  period,  for  persistency  was  one  of  the  fundamentals  of 
success. 

Increased  Charges  for  Electrical  Energy.— The  charges  for  current 

arc  being  increased  at  the  foliu>\ing  places: — 

Poplar  (London)  Council  is  making  an  advance  of  15  per  cent,  for  cur- 
rent for  power  and  public  lighting  (making  a  total  increase  of  25  per  cent, 
on  pre-war  rates),  and  10  per  cent,  for  private  lighting  and  domestic 
su|)plies. 

Lincoln  Council  is  increasing  its  charges  by  10  per  cent,  to  all  con- 
sumers other  than  those  taking  current  for  power  under  agreements, 
who  are  to  bo  asked  to  agree  to  an  increase  of  ,">  per  cent.,  in  addition  to 
the  increased  amount  already  paid  under  the  sliding  scale. 

.At  Southampton  the  charges  for  current  ari'  being  iiuTcased  by  10  per 
cent.,  owing  til  I  lie  increase  of  2s.  lid.  per  ton  in  the  price  of  coal. 

Woolwich  Ciiuncil  is  increasing  its  charges  by  I. HI.  per  unit  for  private 
lighting  (other  llian  factory  lighting).  Id.  per  unit  for  power  up  to  £200. 
and  Jd.  over  £200  per  annum. 

Leigh.  'I'lu-  riigineer  and  manager  of  the  electricity  works  (Mr. 
A.  T.  Smith)  has  resigned  in  consequence  of  having  accepted  un 
aiipi.iiilinent  with  British  Dyes  (Ltd.). 

Nottingham.  In  tlio  "Nottingham  Daily  Express  "  of  the  17th 
inst.  there  was  a  long  letter  by  Mr.  II.  W.  Cox,  criticising  the 
administration  of  the  municipal  electricity  undertaking. 

Mr.  Cox  slates  that  he  had  prepared  a  talde  of  cokIs  which  showed  that 
as  compared  with  the  six  Kuglish  towns  which  are  now  producing  about 
14  luillion  uiiits  of  current  per  annum,  the  capital  outlay  of  the  Notting- 
ham Klectricity  Department  is  130  ]icr  cent,  mure  than  tlie  average. 
They  are,  therefore,  justified  in  thinking  that  they  ought  to  have  good 
machinery.  A  fuillicr  table  of  comparison  between  the  average  of  the 
27  towns  and  Nottingliuiu  gave  the  following  astounding  n-sults : — 

Coal  costs 63  per  cent,  in  excess 

Oil  and  water filK)         ,,             „ 

Wages Ill 

Repaii'H  and  nuiinlcnanco 33 

Kates  and  taxes   3I>" 

Ahkiiagenient    ^3         ,,              ,.                 ' 

Total  working  costs    07          ,,              ,. 

.Mr.  Cjix  pioceedi) :  To  parlicularise — the  coal  in  Nottingham  costs 
more  per  uiiil  lliiiii  in  all  the  27  large  Knglisli  Iowiih.  Luton  included. 
The  saiiie  with  water.  The  same  wages.  Now  we  coiue  to  the  average 
B.MIiiig  prices.  |."or  private  lighting  Notliugham  charges  more  than  any 
of  the  87  towiiH,  with  llie  excepliim  of  ,St.  I'ancias.  The  average  charge 
of  Ihc  27  lowiw  is  Il7d.  per  unit :    Nollinghiim  cliarges  2l'.ld.  per  unit 

ci|iia|  to  K7  per  cent.  e.'teeHH  ehiucc.  To  hIiow  how  the  high  prices 
clle.i  Ihc  coiiHiimplioii  I  may  sav  that  Nottingham  sells  32  units  per 
head  of  population  per  annum  ;  the  avi'iage  of  the  27  towns  is  1 1 1  iinitu 
per  head,  "r  a  difTercnce  of  24H  per  cent.     To  further  emphasise  this  I 
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will  make  a  comparison  bettt-ccn  Xottingham  and  Luton  in  the  years 
1907,  1912  and  1917. 

1907.  1012.  1917. 

Cost  Units         Cost         Units         Cost         Units 

price,  generated,  price,  generated,  price,  generatetl. 
Nottingham  0-98d.  9,500,000  102(1.  12,500,000  l-34d.  14,750,0<M» 
Luton O'JSd.        1)86,000    0-7.-)d.     3,000,000    0-59d.  14,250,000 

The  above  figures  indicate  how  low  price  of  current  increases  sales 
thereof.  In  ten  years  Nottingham  has  increased  output  by  54  per  cent., 
and  Luton  by  1,973  per  cent.  It  will  lie  noted  that  in  1907  the  cost 
prices  of  the  two  towns  was  identical ;  live  years  later  Luton  was  ahead 
of  Nottingham  by  33  per  cent.  ;  another  live  years  and  Luton  was  ahead 
of  us  by  127  per  cent.,  and  tho  output  increiiscd  by  even  a  larger  jwr- 
centage. 

I  will  now  put  down  in  understandalilc  lij;nres  the  amount  of  money 
annually  wasted  in  Nottingham  throuiiJi  tin-  ineorapttence  of  the  Elec- 
tricity Committee.  \Vc  in  Nottingham  jiroduccd  last  year  14,717.442 
units  of  current,  and  it  cost  us  £81,894  ;  th.>  cost  averaged  from  the  27 
English  towns  would  he  £40,473  less  ;  as  cuiiipared  with  Luton  (which  is 
a  long  way  from  being  the  premier  Lnglisli  town)  the  exces.s  cost  in 
Nottingham  amounts  to  £45.992.  Then  wc  como  to  the  selling  prices. 
Now  there  are  in  Nottingham  in  round  figures  3,000  consumers  of 
electricity,  and  they  have  to  pay  fliO.OlKI  more  per  annum  than  the 
residents  of  Luton  ;  £42,0(JO  more  than  tlic  average  of  the  27  English 
towns.  Now  1  come  to  the  amount  wliic  li  the  rates  benefit  by  these 
enormous  charges.  Luton  and  Nottingliarn  produce  practically  the 
same  amount  of  electricity.  Luii.n  makes  a  net  profit  of  £5.025 — 
Nottingham  a  net  profit  of  £5,332.  In  nthi-r  wortls.  wo  make  £.307 
more  net  profit  than  Luton,  but  to  attain  this  wonderful  end  the  rate- 
payers have  to  pay  £f)0,(X)U  more  per  annum  for  their  euncnt  than  the 
Luton  folk  do. 

Walsall. — .At  the  local  Chamber  of  Commerce  on  Monday  there  was 
a  discussion  of  the  re<cnt  increase  in  the  (■le<'trieity  charges. 

On  the  proposition  of  .Mr.  W.  M.  Brookes  (prcsidi^nt).  seconded  by  Mr. 
('.  11.  Cameson.  a  resolution  was  passed  statiiii;  that  the  Chamber  viewed 
thi'  inircaw-and  the  effect  it  must  have  upon  I  lie  futun'  trade  of  the  town 
with  appn'hcnsion,  and  assuring  the  Town  (  uimeilcif  their  support  in  any 
measures  whi<'h  mifht  be  taken  to  put  llw  ileetrieity  unilertaking  upon  a 
footing  that  it  i-ould  compete  with  other  forms  of  |>ower.      .- 

.Mr.  Hrookes  gave  details  of  the  charges  fur  ekM'tric  current  in  other 
•Miilland  towns  to  show  that  they  were  generally  lower  than  at  Walsall, 
and  said  if,  as  seemed  likely,  manufacturers  could  obtain  cheaper  forms  of 
|Miwer  they  wouM  withdraw  their  support  from  tho  electricity  under- 
taking. 

.Mr.  (lanieKon  saiil  (irmH  whiih  liiid  Ih-cm  iiiducnl  by  promises  of  cheap 
motive  power  tii  make  use  of  electricity  were  considering  whether  it 
Moiilil  not  pay  them  to  lay  ilown  their  own  plant. 

Wrexham.  Thi-  salary  of  the  assistant  electrical  engineer  (Mr.  S. 
'Ibor rilcin)  has  been  increii>*(l  by  £52  a  year. 

Yarmouth.  The  men  inipio.\rd  at  the  electricity  works  have  i.ecii 
granted  an  iiicreatc  of  (is,  u  week  in  tl.eir  wage.-i. 

LIGHTING  AND  INDUSTRIAL  POWER. 

An  Electric  Threshing  Machine.  I  .r  ..me  tunc  a  port-iblc  thresh 
iiig  machine  out  lit,  driven  by  an  lieetne  motor,  has  prt>ved  siiceessful 
on  a  largf  farm  in  North  Carolina.  I'.leitric  iMirrellt  Ls  sii|iplie(l  by 
the  Durham  Traction  Co..  and  the  installation  eonHislH  of  a  2(1  ii. I', 
motor  placed  on  skills  and  i^overeil  ovir  in  order  t«  protect  it  from  the 
weather.  The  skid  mounting  |Mrniil«  it  to  bo  moved  to  different 
|MirtioiiH  i,f  the  fiiim.  .iiid  plixcd  ncaicst  to  the  wheal  or  oats  to  be 

threshed. 

Poor  Law  Institution  Lighting      lie  Hnwniden  Cuaidinns  me 
reconimendid  to  cdupl  nicetrie  lighting  nt  the  woikhoiiFo  in  plme 
^  (if  oil  lamps. 

The  Chnirmnn  said  they  «dverli"irl  fur  tenderi'l  and  he  thought  it 
ould  inviilve  nil  expenditure  of  nb.nit  i:|iH). 

Mr  Oiiviex  ilid  not  think  it  »oul>l  <  .e.!  tl.'IINI.  It  was  n  dsngrr  to  Ihn 
nunc  to  have  (he  iiimiiten  goiiik.'  iibi.iil  With  oil  lamiw 
It  «ii<i  event  iinllv  dei  id>  il  Ui  o|ieii  I  hi-  two  tonileri  n'ceivrd.  dno 
tenib-nd  lo  iln  the  work  (or  t°2.'>;>  ll«  .  and  the  other  for  £.V(3.  I0«. 
in-,  hnwever,  ngrenl  to  defer  (he  inntler  in  order  lo  <  onnull  an  ejec. 
tl  enK.nnr. 

Vllbco  L'fthtlng.  -  At  ln«(  ureWs  Mueting  of  the  BitniinKhnm 
^'"  .  .Mr.  C.  I*.  .Maikhnm  altei.dnl  niul  initlinrd  n  rehtmn 

'  eh-elrie  lighting  into  the  villn|;e. 

Ihciiitfhl   Ihul   the  mIk  ini,  inighl   Ix'  «orked  on  the  I'o- 

l<iiO' iple,  iverv   .  ••ii-iiiiiiT  luinif  ulliiwrd  I"  lH-<<iiiie  a  shnre- 

III  lloi  wray  llie  kIiiiIc  of  the  pnri>li  niiilil.  Ill  Iheir  own  oplimi, 

lie  III  the  iHMlelitH  III  II  two  (olil  wii>.      They  would  uel   liullllllg  nt 

•  '    rule,  iiml   w.niM  „|.,i  )>.,  riidllol  In  «ii\   iilli,  r  l»  ii.  Iili  (<(im 

)  Hint   the  Mliiiiie  wiiiilil  ntiiiliinliv  wnrrniil        Mi     Mniklinni 

■ll.l   I.    I  ,.  iMi.    I  I,.     u|.i.|\    II,.    |..in    I.   »ill,  ,1.     I,,      ■■      .1    1. 1     IH, 


ELECTRIC  TRACTION. 

Birmingham.— The  Tramways  Committee  has  decided  not  to  run 
a  tramcar  service  on  Christmas  IJay. 
J.  Councillor  Harrison  Barrow  has  been  re-eloctod  chairman  of  committee. 

Board  of  Trade  Tramways  Committee.— Tho  Executive  Council  of 
the  Municipal  Tramways  As.s<jc  iation  has  nominated  the  following 
three  gentlemen  to  serve  on  the  committer  proposed  to  be  appointed 
by  the  Board  of  Trade  to  deal  with  questions  of  tramway  main- 
tenance, labour,  &c.,  during  the  w.or  : — 

Messrs.  A.  11.  Fearnlcy.  hon.  sceretarv,  the  Municipal  Tramways  Asso- 
ciation. .1.  B.  Hamilton  (Leeds)  and  .t."  M.  MEIroy  (Manchester).  The 
committee  will  consist  of  the  three  representatives  nominated  by  tho 
Municipal  Tramways  A.s.sociation  ;  Mr.  A.  L.  C.  Fell,  rcprcsent«tive  of 
the  London  County  Council  Tramways  ;  two  members  nominated  by 
tho  Tramways  and  Light  Railways  Association,  and  the  chairman  (Mr. 
James  Devonshire),  nominated  by  the  Board  of  Trade. 

Christmas  Tramway  Traffic— The  Amalgamated  Association  of 
Tramway  and  X'ehicle  Workers  are  agitating  for  tho  general  suspen- 
sion of  the  tramway  service  tliruughout  the  kingdom  on  Christmas 
Day. 

All  tramway  concerns  in  the  country  hav.e  Ijcen  communicated  with, 
replies  in  .some  eases  Ix-ing  favourable  and  in  many  others  unfavourable. 
Tho  a.s.sociation  intends  to  continue  the  agitation. 

Dundee. — As  the  result  of  a  discussion  at  a  meeting  of  tho  Tram- 
ways Committee  last  week  the  present  method  of  collecting  fares  is 
to  be  abolished,  and  a  subcommittee  has  been  appointed  to  device  a 
new  ticket  system,  in  order  to  prevent  travelling  without  paying 
fares. 

Grimsby. — A  local  fiim  has  ])la(cd  feven  electric  vehicles  on  the 
streets  and  has  placed  another  :even  on  order. 

The  firm  proposes  to  erect  a  g.inig'  near  the  power  station  to  aecom- 
mod»te  a  large  number  of  cars  and  wher»'  facilities  for  charging  the' 
batteries  could  be  readily  provided. 

Tho  Electricity  Committee  has  also  deciiled  to  lease  n  sito  near  the 
works  and  to  instal  an  additional  "  boostor"  at  a  cost  of  £152.  capable 
of  charging  the  batteries  of  tline  electric  vehicles  simultaneously. 

Liverpool. — Aid.  Russell  Tayhir  ha.s  been  re-clccttd  chairman,  and 
Aid.  F.  Smith  as  deputy-clminnan  cf  the  Tramways  and  Electric 
Lighting  Committee. 

Manchester.  -  The  Tramways  Committee  recommend  the  shorten- 
ing "[  the  stages  instead  of  increasing  the  fari-s. 

Alioui  020  yards  will  Imi  kniM'keil  off  the  penny  stage,  and  the  oilier 
stages  will  be  deerea.scd  acconliiigly.  It  is  also  recomiuendeil  that  the 
age  for  ehihlrens  halffure  Ik-  riHluiisl  from  Hi  years  lo  U  years. 

The  Coinmittce  have  rcfuse«l  the  application  of  the  Irninway  workers 
for  a  general  siis|MMisioii  of  the  services  on  Clirislmas  l>ay. 

Morecambe.  In  lelnrning  thanks  for  his  cltMtion  as  mayor  Inst 
week.  .Md.  Win.  WVigbt  .said  that  one  of  the  nw-essiirj-  impmvo- 
ment  schemes  wius  the  adoption  of  mechanical  traction  on  tho  tram- 
ways, while  it  was  alto  desirable  to  extend  tl:c  borough  iKXiiuiarios. 

Women  Tramcar  Drivers.-  .\l>out  Hi  municipal  tramway  under- 
takings now  ciii|  IdV  xMiinen  drivers,  and  (diuigow  CoriHiratiiin  liuve 
220  of  tlieni. 

The  IliKhwiiys  Commit tei-  of  the  l,.C.I'..  who  have  i-ollivtod  informa- 
tion on  the  subject,  art-  coiiHidering  a  pro|>iM«il  lo  follow  suit. 

Yarmouth.  .\l  the  meting  of  llio  Cor|Mirntion  last  week  the 
surveyor  re|M)rtrd  that  the  tramway  rails  on  the  Caistrr  nnile 
ne<'did  repacking,  the  ihiid.  lifth  :ind  feventh  tiirnoiils  removed, 
and  the  cutting  out  of  veldcil  ■ivals- 

To  carry  out  the  w..rk  with  il  1  iKiur  minoly  il  would  !«• 

neci'xsarvto  close  the  line  (or  I  Im  "i  ihe  middle  of  .Unuarv. 

Hailn  wi'r.'  in  si..,  k  lo  imike  g 1  ..nv   i i  1  l.i.ik.n.     The  h.v.d  o(  ll.r 

mils  showed  they  had  Id  yeni>'  (urilicr  life,  and  llio  linindalion  «»•  in 
|ier(ect  condition.  .\l  no  |iini<  had  nnv  jwrl  of  I  he  rad  tx>Mi  iUni;en<ii>. 
When  n-pnim  were  completed  n  live  miiiiilr*'  setvu*'  could  l>p  given  if 
ni|iiired. 

TheTrnniwayii  Mnnnter  rrporlol  IhnI  the  earn  had  ivlini  and  iMeilUl<<d 
Kline  l'.li:i.  which  wn«  due  to  Ihe  rniU  Ix-inii  out  of  line  at  »«nou»  fUrt*. 
The  nill  mid  oneilUtion  lould  !•<•  niiiiimiMAl  by  irtluclng  "iirnl.  which  had 
U<.'n..id.  r.  .1 

M      ■.  ■irral 

Put  I  '  '"■' 

IKS  I  ■•" 

Kiilel.ili,  II  '"' 

liiinticini  I  '  " 

WIM    II"      -  '''• 

Im' 


liuiiUI  1„   .k  ...b.  it..i.  .kiid  lU   wuikiow 


nn.l 
p«v 


I  ><•  Uk*  lim*  (o  rnnaidrr  the  iiialtrr.  but  *  hcatiy 
>  tccortUd  lo  Ur  Utrkhcm  («r  hi*  pmiiotitixn  thru  *d  ^  ted. 


■      M  !l,r  (>.m.l.--,.l     ,.  t  ..  .1  1  t.c  t«lr. 

Il    »a«    rr)vcl*ti,  M>4  tk»  r*po»t  «-•• 
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TELEGRAPHY  AND  TELEPHONY. 

Radio-Telegraphy  in  Brazil.— The  Goveminent  has  opened  a  credit 
of  1.000  contos  of  rels  1 1.400.000  f.)  to  complete  the  work  of  estab- 
lishing the  new  radio-telegrapliic  stations  and  increasing  the  tele- 
grapliic  lines  for  tlie  Army  and  Xavy. 

Radio-Telegraphy  in  Hong  Kong.— The  U.P.A.  Consid  at  Hong 
Kong  (Mr.  A.  H  (arleton)  states  that  an  installation  for  the  radio 
station  at  the  Royal  Obser\atory,  Hong  Kong,  is  being  constructed. 

The  installation  consists  of  a  single  triangular  steel-lattice  mast  150  ft. 
high.  The  aerial  (which  is  on  order  in  America)  will  spread  from  the  mast 
to  six  chimney  stacks  of  a  terrace  of  houses  150yds.  to  the  soutli  of  the 
mast.  The  receiving  apparatus  consists  of  a  receiring  set  by  the  British 
Telegraph  Instrument  Co.,  to  be  used  in  conjunction  with  a  Bro«Ti  relay 
and  high-resistance  telephone.  At  present  the  installation  is  to  be  used 
only  for  receiving  time  signals  from  Shanghai,  Manila  and  Hanoi,  and 
possibly  from  Tsingtau  and  one  or  more  Japanese  stations  by  night. 
After  the  war  it  is  proposed  to  instal  apparatus  for  distributing  time 
gignals  by  relay  via  the  Cape  d'Aguilar  radio  station.  The  Government 
hopes  that  arrangements  may  then  be  made  for  receiving  meteorological 
obser\'ations  from  ships  at  stated  times. 

IMPERIAL  NOTES. 

Australasia.  The  Victorian  Railways  Coinniissioners  announced 
re«ently  that,  in  order  to  secure  an  early  start  in  electric  traction  on 
the  suliurban  railways  of  Melbourne,  and  to  ensure  some  advantage 
(if  only  a  sa\ing  in  interest  on  the  large  sum  already  invested  in  tlie 
entcqirisejfroni  the  new  system,  it  had  been  found  necessary  to  place 
in  tlic  fnited  States  orders  for  certain  materials  which  are  urgently 
rejuired  and  for  which  orders  previously  placed  in  Great  Britain 
had  had  to  be  cancelled. 

The  Commissioners  state  that  arrangements  have  been  made  to  secure 
friini  America  a  relatively  small  portion  of  rotary  converting  plant, 
'transformers  and  switcligear  essential  to  the  commencement  of  electric 
traction,  that  the  order  has  been  placed  with  the  General  Electric  Co., 
the  contractors  for  the  electrical  equipment  of  the  suburban  rolling 
stiK'k.  that  the  orders  originally  pi  aced  in  Britain  for  this  gear  have  been 
canrelled,  ami  that  a  slight  saving  has  been  made,  the  American  price 
f<cinB  not  much  in  excess  of  Mr.  Mcrz's  original  estimate. 

Canada. —The  Standing  Comniittee  for  the  ]iuriK)se  of  promoting 
trade  betwM-n  the  United  Kingdom  and  Canada,  appointed  by  tlie 
\\  innijicg  Board  of  Trade,  will  in  future  be  known  as  the  Krapire 
Trade  ( 'omni  ittcc. 

Cnniiilian  Triide  Coriioration. — ^The  Senate  has  adopted  the  recom- 
mendations of  a  Special  Senate  Committee  of  the  Dominion  Parliament 
that  a  Canadian  trade  corporation  should  be  established,  similar  to  llie 
Britiijh  Trade  Corporation  recently  organised  in  the  United  Kingdom. 

FOREIGN   NOTES. 

Argentina.- A  eomiiauy  liis  Ixcn  fomn  r|  ;it  Uuenos  Ayres  under 
tlK-  title  of  La  Klectrica  t<i  oj)erate  electric  jiower  stations:  Tho 
capital  is  .SIOO.OOO  m/n  (about  £8,7(X)), and  8eiior  Enrique  Piccaluga 
in  jirexident. 

The  contract  with  the  Cia.  Alemana  Transatlantico  dc  Eloctricidad 
expires  in  Nfpvcmbcr.  ami  the  board  endeavoured  to  obtuin  an  arrange- 
ment with  the  company  on  more  advantageous  torms,  but  without 
micicHM,  They  HubKCi|ucntly  entered  into  a  more  favourable  contract 
with  the  ('ill,  llaloArdcntinn  for  l.'i  years.  Ah  the  Italo-.Argentinc  Co. 
hn<l  no  piiui  r-liouH4-K  in  the  vicinity  of  the  capital.  Iln<  tramway  company 
wan  obii|.'cd  to  erect  a  power  station  at  lianlicld  to  feed  the  sect  ion 
lK-t«e<n  (jiniii  and  Ti-mpi-rley,  and  il  had  to  lay  rallies  to  convi'y  current 
from  tlieCupital  lo  l.«iiu».  Thi'  points  at  wjiiiji  riirrent  was  taken  wouhl 
l)<i  I  hiinK'-<l  and  the  underground  cabh'S  would  be  nhiftcd  and  new  oiiih 
put  in  to  ninf'irci-  I  he  Hysfein,  both  in  the  Capital  and  in  Avi  llaiicda 
and  l>oniMH,  whi<  li  wouiil  n'Siiil  in  an  appreciable ccononiv  in  consumption 
of  •  urrenl  'I'lie  <  ont  would  bi'  about  $2(HI,IKH).  J'rolit'and  loss  account 
Khowed  a  net  |>ro|tl  of  $1)1!). 

The  ri'K'niie  of  thi<  ('onipnnin  dc  Tramways  Klectricos  i\«\  Sud  for  the 
year  cnd'-d  .dine  :tO  w«»  .Sl.0r.7..'ir..1  (compared  with  Sl,l2l,im2  in 
pn-virMis  year),  uiirl  2,2Hli.H;i5  (H,7(rtl,42.'i)  passt-ngers  wore  carried. 
Workini!  c!«p.ni«'»  were  !JI,0()I,.'I72  ($lt.M»,lH8). 

Chill.  The  Hrilisli  Consul-tJeiieral  at  Valpiiruiso  says  the  Uritlsh 
loiiiiiicri  iiil  ciimniiinity  of  Viilparaiso  him  clecidcrl  to  form  ii  Uritisli 
Cbanibcr  of  Cominerce.  in  Chili  for  ]ir«»inoting  Uritisli  (r/idc  in  llml 
cQiiiitry. 

Japan.  TIm-  Urili«h  VieeCoiiMil  at  Tokio  (Mr.  (i.  il.  I'liipps) 
ban  prepiired  the  fcdiowiiig  iimongsl  iilber  notes  on  iniluHtriul  pro- 
grcsM  III  .liipaii. 

Ill    I  he   <  hciiiical    iiMlii^tiy  at    lein-t    20    new    coinpaiiieii    have    been 

loriiied   Miiiee  tl imii.ii.  iiiMiil  of  the   war.  with  a  capital  of  alioiit 

:t(l,II.Vi,IKMI  yen  (i.'l.Hl2,SI2).  ( »n»  i  oliipaliy  io  pioiliicing  aoila  by  meant 
ol  nil  I'liM  t'rii  itl  priM'i'H.<,  uml  e.  >»id  lo  lie  tin' lirnl  to  use  hucIi  a  pnneiH 
ill  .Inpaii.  Till'  iron  indiiilrv  in  .Japan  kivch  proiiiiw'  of  inuiuiiiinK  eon- 
Hiilii.ible  iiii|N>rtaliie.  Ihfore  the  war  .lapiiii  pruduced  aniiuiilly  2II0.(KMI 
i.'ii'.  '.(  iM.n.  about  one  half  .if  ilx  eonniiniption  .  Si'Veral  newcoinpaiiiet 
h.iM  iiiiie  Iwen  formed  (or  tin-  production  ri(  iron,  and  among  I  hem.  mx 
with  II  .iipitnl  ol  in.lKKi.iMKi  yen,  have  e«lal>li»hid  new  wi^rk^.     Three 


new  steel  companies  have  commenced  operations  and  have  established 
four  new  works.  The  total  combined  capital  of  these  companies  is 
estimated  at  5,000,000  yen.  Orders  from  China  and  India  have  been 
received,  and  one  company  will,  devote  its  energies  to  export  trade. 
The  future  of  the  zinc  industry  is  considered  to  be  exceedingly  good, 
and  it  is  expected  that  a  large  export  trade  will  be  carried  on  after  the 
war.  One  company  is  manufacturing  zinc  for  the  export  trade.  Five 
new  companies,  mth  a  total  combined  capital  of  7,600,000  yen,  have  been 
organised,  and  operate  six  works  for  the  treatment  of  zinc  ore  produced 
in  the  country.  A  company,  with  a  capital  of  1,000,000  yen,  was  formed 
in  March.  1916,  for  the  purpose  of  producing  alummium.  Alumina  is 
obtained  from  a  clay  which  is  a  special  product  of  Japan,  and  is  treated  by 
an  electrolytic  process.  A  company  was  formed  in  January,  1917,  with 
a  capital  of  100,000  yen  for  manufacturing  sheet  lead  for  use  in  chemical 
industries.  A  company,  originally  established  in  1913,  with  a  capital 
of  300,000  yen,  and  manufacturing  g.i.  sheets  and  wire,  has  increased 
its  capital  to  700,000  yen,  and  it  intends  to  export  its  products  later. 
For  the  manufacture  of  maoliinery,  three  new  companies  have  been 
formed  with  a  capital  of  2,300,000  yen. 

Six  companies  have  been  organised  for  the  manufacture  of  electrical 
supplies  and  accessories,  such  as  electric  motors,  dynamos,  switches, 
lamp  bulbs,  carbon  electrodes,  carbon  brushes,  &c.  An  improved 
process  for  the  manufacture  of  micanite  has  enabled  a  Japanese  company 
to  tiu'n  out  insulators  for  home  and  export  trade.  The  total  combined 
capital  of  the  six  companies  is  4,530,000  yen. 

A  company  (2,000,000  yen)  has  been  organised  for  the  manufacture 
of  imitation  celluloid,  which,  it  is  claimed,  besides  serving  the  same 
purposes  as  celluloid,  can  also  be  used  as  a  substitute  for  lacquer,  artificial 
leather  and  rubber,  and  also  as  a  water  and  heat  resisting  material  in 
constructional  work. 

A  company  has  been  organised  for  the  manufacture  of  concrete  for 
reinforced  concrete  buildings  and  telegraph  poles. 

MISCELLANEOUS. 

Advertising  Circulars. —The  Royal  Commis.sion  on  Paper  has 
authorised  manufacturers,  merchants,  dealers  and  agents  for  sale  to. 
issue  and  despatch  up  to  Jan.  31,  1918,  trade  catalogues  and  price 
lists  relating  to  goods  made  or  dealt  in  by  them  to  any  person  who 
.sells,  or  for  the  purpose  of  his  trade  or  business  uses,  the  goods 
referred  to  in  such  trade  catalogues  or  price  lists. 

Alleged  Receiving,  ^At  the  Central  Criminal  Court  last  week 
Simon  Deitch,  electrician,  was  found  not  guilty  on  a  charge  of  receiving 
53  bo.xes  and  5,,W3  Hash  lamp  bulbs. 

Australian  Copper,— The  Australian  Cop])er  Producers' Association 
has  been  formed  for  the  purpose  of  controlling  the  shipping  and 
selling  of  cojipcr  on  a  co-operative  basis. 

E.C.C.  Works  Institute.— We  have  received  a  copy  of  the  1917-18 
inenilierslii|)  card  of  the  Electric  Construction  Co.'s  Works  Institute, 
Wolverhampton. 

The  subscriptions  payable  by  members,  male  or  female,  are  Is.  and  (id. 
per  quarter  respectively  for  members  over  and  under  18  years  of  age. 
There  are  no  additional  fees  for  tho  use  <if  the  lending  lilirary,  or  atten- 
dance at  the  iihysical  culture  and  dancing  classes,  but  small  extra  fees 
are  payable  for  tiie  use  of  tennis  courts,  bowling  grci-iis  and  liilliard  table. 

Excess  Profits  Duty.— On  the  ajiplication  of  the  Con.solidated 
Rubber  &  Balata  Instates  (Ltd.),  the  Board  of  Referees  has  fixed 
the  statutory  jicrcentage  at  10  pc  r  cent,  in  the  ease  of  companies,  and 
10  per  cent,  plus  2  jicr  cent,  for  accounting  periods  ending  after 
Dec.  :!1,  1!)1(),  for  other  undertakings,  for  the  business  of  collecting, 
Jirepaniii;  lor  sale  and  selling  wild  balaCi,  (lie  latex  of  certain  forest 
trees  in  Ibilisli  ( Juiana. 

Exports  to  China.--Tlic  London  Gazette"  of  Nov.  20  contains 
additions  lo  (lie  list  of  lirms  and  persons  in  China  to  whom  goods 
mav  be  consigned. 

'hicsc  iiicluile  (lie  Clmn^  Ma  KIrrlric  Li.ulit  &  Power  Co..  Ltd.  (.'\nioy). 

Industrial  Chemists  and  Metallurgists.  .\n  association  for  chemists 
and  mctalhirgists,  cntiticd  the  National  As.sociation  of  Industrial 
Cheinista,  has  been  formed  in  order  to  advance  the  economic, 
intellectual,  and  social  advancement  of  its  nicmbers. 

A  general  meeting  of  the  Associal.ii  n  will  be  held  in  Shefheld  on 
Dee.  15,  1917,  to  a()poinl  a  National  Couiieil  and  instilutivloeal  seetiona. 
.Mr.  K.  .1.  Thackeray,  Hailey-streel,  SlicHield,  is  secretary. 

Prohibited  Imports.    .\  |{o.\m1  I'lorlamaiion  was  issued  on  Nov.  16 

pn.liil.iliiig  .IS  from  thai  d.'ile  llic  ioipoi  l;ili,oi  nf  various  goods, 
inrlnding  the  iollowiiig  : 

Alirahivo  wImelH.  brass  rod  and  wiiv,  ele.in,'  ineLer..-.  electric  motors 
over  Jh.I'..  electric  hand  lamps  and  l..i,|ie>,  niai;netos.  measuring 
(iiI«H  and  ruh-K  and  micrometers. 

Women  In  Industry.-  A  Women's  Trade  Union  Advisory  Com- 
111  il  Ice,  coijsi«liiig  ol  rcprcsiiiiliilivt*  of  I  la-  t,iadi'  unions  which 
coiii(inse  women  niembers,  1ms  been  formed  at  the  requcsl  of  the 
Miniiilrv  <il  Munitions. 

The  r.  riiiiiil.l is  analogous  to  the  cioninilli'c  set  up  sonn'  iiiouMis 

iigo  III  iiilvlw  I. II  matters  loniieriiiiig  meii's  work,  ami  it  ii  pnipoMed 
to  rider  to  il  all  iiiiestions  alleclin(?  (he  employment  <d  woiiii'ii  on  the 
proilue|,ioii  ol  iiiuiiitlonH, 
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EDUCATIONAL. 

University  of  Bristol.  I'lc  il.iiim  ..f  the  Imildin^s  and  land  to  this 
University  is  Mr.  Henr.\-  H.  Wills,  anrl  not  Mr.  H.  Wells  as  stated 
in  our  is.sue  foi  Oct.  26. 

Liverpool  University.— .A  legacy  r.f  flO.fjOO  has  been  left  to  the 
university  for  the  pur|jiiti'  of  foundidx  i  fTiair  of  rtimraerce. 

Heriot  Watt  College,  Edinburgh.  In  .^eptcnjber  the  special  coin- 
niittep  whiili  was  appointed  to  consider  and  report  ui)on  the  position 
of  thi.s  Collij-o  ref|ue.sted  Prof.  Darnidi  to  draft  a  report  lor  their 
consideration. 

In  the  counio  of  this  report  it  is  pointed  out  that  the  College  docs  not 
at  present  adei|uately  provide  the  ediii;ition  required  for  the  training  of 
the  artisan,  hut  only  imperfectly  provides  the  neecs-Siiry  training  required 
by  the  technical  e.vpert. 

Prof.  Darroch  advises  that  the  function  performed  by  the  Co  lege  he 
circumscribed  and  definitely  limited.  It  must  give  up  the  omnibus  deal 
of  education  and  definitely  restrict  itself  to  tcclmological  and  technical 
education.  It  should  limit  tlie  provision  to  the  higher  stages  of  those 
particular  tra<h-s  which  ri'quirc  either  lii'.'Idy  speclaliswl  imichinery  or 
extensive  laboratory  acconunodati<iu  for  the  efiicient  higher  c<lucalion 
of  the  artisan.  Jingineering,  miningandlliiiiiiilding  trades  are  exampUs. 
In  each  of  these  a  separates  school  or  department  should  be  establi.-ihe<l 
under  an  int<'lligent  head,  and  inxler  the  direction  of  a  special  committee 
who  have  sonu^  expert  knowledge  of  the  industry  in  question.  These 
technological  .schools  or  departments  shonlil  be  correlated  with  the  work 
of  the  contiruiation  schools  on  the  one  hand,  and  on  the  other  with  the 
particular  department  of  th<^  <  "ollcge  which  aims  at  the  juiwluction  of  this 
particular  exi)i'rt.  In  supplying  the  neeil  of  trade  education  in  the 
higher  stages  the  Collcgi'  must  take  cognisanee  in  future  of  a  wider  fiehl 
than  Iviinbuigli  and  distriiJ.  It  should  becume  thi-  College  for  the  Kasl 
and  Jiouth  of  Siolland.  I'iirli  partiiular  school  (or  department)  should 
be  made  the  eoncern  of  the  particular  trarli-. 

In  a  report  on  the  development  of  the  •  ollege.  Principal  Laurie  advises 
more  adequate  arrangements  for  teachini;  in  (he  more  important  skilled 
handicrafts  in  Edirdiurgh — engineering,  building,  printing  and  furniture 
making.  ConsidcTation  is  given  to  the  ipie>tion  of  the  training  of  the 
technii'al  expert.  The  development  of  (eehnical  chemistry  will  take 
an  ever-increasing  demand  for  pure  alcohiil  for  industrial  purposes,  and 
the  (iovemment,  having  to  a  great  extent  n)et  tin-  diflieulties  of  manu- 
fiieturers  in  this  direction,  will  in  the  future  doubtless  help  to  stimulate 
iii'h  industries.  It  is,  tlwri-fore,  essential  tluil  in  a,  city  like  lvlinburi;li 
llie  department  of  biology  known  as  tceliiiical  niyi'ology  slioulil  be  fully 
re|ireseuted  in  the  teehnical  i-ollege. 

The  Spn-ial  Conimillee  havi'  approved  of  l*n>f.  KarreHdi's  report,  and 
ri'eommendcd  the  Trust  (■■  graiil  them  powers  lo  confer  with  the  various 
bodies  coni-erncd  n<  t..  III.-  fiiliii.-  ..f  (li.    |-..l|.  ;.  . 

TENDERS  INVITED. 

Telegraph  and  Telephone   Instruments,  Battery  Material,  &c. 

'renders  are  nivilid  np  lo  Dec.  .".  ami  \2.  I!M7,  rcspeitivcly.  for 
the  supply  to  the  I'ostmaslcrt  o  iiir.d'H  Pepartnient.  State  of 
Wkstkrn  .AlsTIlAltv.  of  lelegniph  and  lelephone  Instruments  and 
battery  niat<-ri«l  (to  whcdule  W..\.  ■'y''.')  and  telephone  switchboards 
(to  sihedide  W.A.  .'i82).  Tender  forms,  s|K>eilieatinns,  Ac,  from 
the  odice  of  the  High  f 'oMimissjoniT  for  .\usfrnliii,  Atistrnlia  House, 
Stranil.  W.C  '.'.      .S.r  n'trrrliinnni. 

Turbo-Alternator  and  Condensing  Plant. 

('\UM'-i  K  C,,i|Miraljoii    require-    lenders    Iiy  H  o'clock   Dee.   4   for 
supply    and   erection    of    a     l,"i(M»  ■J.ooo  kvv.    high-pn-ssure   Turbo- 
Alli-rniilor  and  a  surface  (''ondensiiiL;  I'l.mt  lor  sniue.     .'^pcrifirntloM, 
Ac.,  (mm  the  City  KlectrienI  Kiigineer. 
Railway  Stores. 

Tin;  SiK.ii,   Lr.iTKiM  and  Noktmkbs  CofNTirs  Hmi.wav  C<i, 
require  teiulerH  liy  10  n.in.  Doe.   I  for  12  motithii'  supply  of  stores, 
ilii'ludlng   telegrnjdi  HiatehillH,   rubber    goods,    liriis  >,   cop)ier.   r.inc, 
[toolH.  wire.  A'r.     i-'onuH  «.f  tender  fmni  the  Sperotitry.  Kniii'ikillen. 
f  CoolinR  Towers. 

MwMiiNit.ii  Klectncity  Coninnllcc  teqiilrc  lenders  by  10  a.m.. 
l'i-< .  IL',  for  the  supply  mid  en><  lion  of  thrw  fnu-ilrauiiht  eooliuK 
loweii  at  .Siniirt  street  rlii>trli'il\  work-".  SfiW'ilieiitions,  &o,.  fnmi 
Mr.  I'   r..  Iluvbes,  To»ii  Hall,  .Mancbc  i.< 


APPOINTMENTS  VACANT  AND  ULLED. 

ApplieallolM    jile    iliMled    (or    the    p-  ■    I  lo|i    ol    M-.  rei.irv     In    the 

llltminghani  Cnipoidti Intn ppl\   -lepailnonl.     Sulary  IHINI 

per  iinnuni.  Koimn  "I  upph.  iImo.  o.  .\  be  oblainiil  (mni  the 
N-i  n-lary  (Mr.  Ho«»rd  l-toddo.  II  '  i  !•  Hod,  lln  luinubuin.  niid 
mu«l  h^  n-iurned  lo  the  cb  .  ■'      t.l-i  lie  .Sujiplv  Comnijtlio 

by  noon.  Nov,  !»ii,     ,s.^  .i- 

A  lu'fld  1 1-rk  U  nniiU-il  b-r  i  nKinr<<riii|:  rKlahllnhmenl, 

.M>.  niiifrh,<„„  Hi. 

\urle,  iri.  alpnuiiiprt  U  ««niitp<J  lo  I  ik"  ehlir(t<<  of  fivclrtrni  tirpnrt- 

lii-  ol    lO  n   1.1...  v.-    ..     -.  ; ,. 


Oldham  Corporation  Electricity  Committee  require  a  shift  engineer. 
Wages  £2  ICs.  a  week  with  12s.  war  bonus.  Applications  to  Mr. 
Fred  L.  Ofden,  joint  electrical  engineer  and  manager,  Greenhill 
Electricity  Offices,  Oldham,  by  Tuesday,  Dec.  4.   Set  an  adveliseineiit_ 

The  Education  Committee  of  the  Borough  of  Swindon  invite 
applications  for  the  pennanent  appointment  of  head  of  the  engin- 
eering department  of  the  Technical  Institute.  Commencing  salary 
i.2h(\  a  year.  Applications  to  the  Principal,  Mr.  fi.  H.  Burkhardt, 
M.Sc,  by  Dec.  8.     See.  an  arlrertisemcn'. 

Applications  are  invited  for  the  position  of  Principal  of  the 
Coventry  Municipal  T<'chnical  School.  Commencing  salari'  £600. 
Particvdars  from  the  secretary  (Mr.  Eretlcrick  Homer).  Education 
Department,   Coiuicil   House,  Coventry,     Applications  by  Dec.  1. 


Mr.  Stanley  Saunders,  of  Lincoln,  has  been  appointed  chief  i  lerk 
of  the  Salford  Corporation  electric  ity  works. 

BUSINESS  ITEMS. 

Messrs.  Duiani.  Ltd.,  have  removed  to  Thanet  House,  231  2, 
Strand,  Londim,  W.C.  2.  Telephone  :  Central  301f5-7-8  ;  Tele- 
grams:    ■' Duramislic  Estrand"  London. 

Messi-s.  A.  Taiuiahill  A-  Co.,  mica  merchants,  have  removed  to 
2.")8,  King's-road,  Reading. 

T'he  I5(jard  of  Trade  has  .sjiiK-tionc d  the  fuimation  of  a  new  com- 
pany, H  ith  works  in  London  and  Liverpool,  to  be  known  as  the  Brit- 
ish i?arimar-Thennit  Welding  Co..  to  take  up  and  exploit  the  thenuit 
welding- proces.s. 

The  partnership  between  Percy  Freeman.  Thos.  .1.  Sack.  Richd. 
f^eo.  Whiffen  and  lU-o.  H.  Hadder  (trading  as  the  Mica  Mfg.  Co.). 
Volta  Works.  Cazenove  road.  Stoke  Ncwington,  London.  N..  has 
been  dissolved  sO  far  as  concerns  R.  IJ.  Whitfen.  Debt*  by  P. 
Freeman,  T.  J.  Sack  and  tiej.  H.  Hadder. 

The  partnership  between  Wm.  Brown  and  Geo.  .lohnston  .-Andrew 
(trading  as  .Andrews  &  Co.),  electriial  ami  mechanical  engineers, 
M\  West  Canipbell-strcet.  Glasgow,  has  been  dissolved.  Debts 
l>\  Ml',  .\ndriws,  who  conlioues  the  business. 

House  Lighting  Generator,  Me.ssi-s.  chas,  Bingham  *  Co..  II. 
IJuceii  Vietoriastrcet,  l.4indon,  E.C,  offer  a  ])remium  of  t^^  for  a 
siiit.al>le  design  for  a  small  generator  for  lighting  detached  house,  to  be 
driven  by  oil  motor  and  preferably  buin  part  of  motor  tlywhwi. 

BANKRUPTCIES  AND  LIQUIDATIONS.  . 

Claims  au.Miist  Win.  .loliii  I'.ihn.  ..u^ullmc  rocui.er.  I4t».  Ports- 
th.wn  road.  Maida  Vale.  l.oiuh-n.  N.W..  are  to  be  v  lit  by  Nov.  28 
to  .Mr.  E.  L.  Hough,  Hankruptcybuildings.  l.4<iii|on,  W.C. 

First   meetings  of  creditms   and   cimtributones  of    Best's  Safety 
I^imps  (Ltd.),  Providence  Works,  Park  lane,  Ltxxls,  will  be  held  on 
Nov,  23  at  the  O.H.'s,  24,  Bond-street,  I^xls. 
CATALOGUES,  &c. 

FoRETiiN  TliMii;  Di:vi.ii>i  MiAT  In  111  the  electrical  suh-w  de- 
pirtment  of  .Messrs.  Vickcrs.  Ltd,  liio»d«ay,  Westminster,  S.W.1, 
we  have  nveivcd  a  batch  of  neat,  nicely  ilhist rat.  d  and  well 
printed  inmiphlets  ri'lating  to  electrical  crane  equipments  and  lo 
rotary  c-onverters, 

I'hi-  leiillel  on  <  rnne  equipment <  i*  aN"  prinl.sl  in  I-Vnch  and  RuMian. 
while  the  pamphlet  on  rotary  eonverl.i-  i^  .v.iliM.-  m  I'leM.ti.  Sivinwh 
niid    UiisHinu.     The  enlerpn-'e  ..I    M.  -  ^  -"m 

niimled,  (or  one  of  Ihi-  l«-l  ».i\s  ..(  n  ">>i- 

faelun-sfthnmilnndof  bmigiui;  lo  the  n  ■ngrs 

of  usinii  Hritish  pnuliiels  i«  bv  the  is-.u,  ,•!  ^.n!  ill.  lit.r.Ino-  »u.-h  •« 
Men-rs.  \  iekirs  have  iloue.  H  the  l.-.illel«  are  di-lribiil,-.!  in  the  fijlht 
quarters  iinieb  new  bii-.iiiei«  should  1m-  oblnined. 

Oil,  EN<iINti«i.~The  Parsons  Motor  Co..  Ltd..  of  .S.uthnmploli. 
have  issued  an  illiistrnled  crttnhiptie  ami  price  liM  o(  P«r«in«'  marine 
and  MtalioiiarN  oil  engine*. 

The  entaloi-ue,  wlu.h  i»  oish-.!  llin«uiile.iit,  »l»o  t  >»' 

pri.esof  viri  .11.  liMoi   -.  .te-l  pi-t- ■•(  H nemo.:      I'  > -*" 

<b-  ";'*; 

..I  ! '  ■•-(td 

i..  . 

1'i.irii;.   U.  ''"•; 

n-i  rived  a  pain  , 

«lo.  t 

no  ' 

I 
l.y >•-    . . 

N«liirallv   iloi- 
mnil  ■><  lb"  «•> 

of  'I 


.lop 

IVt»«-r"  ml  Migiiw*.  ind  »«nix» 

111  i  II.  II  1      I  .>v .    t>.   11  ""IH 
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FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND   REPORTS. 

AKAtGAMATED  WIRELESS  (AUSTRALASIA) (LTD.)— The  report  for  the 
half-year  ended  June  ;'.0  sliows  a  profit  of  £2.913.  against  £4,692  for  the 
corresponding  half  of  1916,  and,  with  £.5,564  brought  forward,  the  sum 
available  was  £8.477.  A  dividend  of  5  per  cent,  reijuired  £7,000,  marine 
insurance  £1.0(Hi,  and  £477  was  carried  forivard. 

AMAZON  TELEGRAPH  CO.  (LTD.)— The  gross  revenue  for  the  year 
ended  .June  30  wns  V72.144  and  tho  working  expenses  were  £31,539. 
After  providing  £I.61ij  for  income  tax.  £182  for  depreciation  of  invest- 
ments, £12.812  for  debenture  interest,  £10,113  for  sinking  fund  and 
placing  £8,000  to  general  reserve,  tho  directors  recommend  payment  of 
a  dividend  of  4  per  cent,  (less  tax)  on  tho  share  capital,  leaving  £7,187 
to  l:>e  carried  forward. 

CAPE  ELECTRIC  TRAMWAYS  (LTD.)— The  profit  and  loss  accotmt  for 
the  year  ended  .lunc  30  shows  a  profit  of  £79,893,  and  aft«r  providing  for 
<lebenture  interest,  redemption  of  debentures,  and  taking  into  account 
the  balance  brought  forward,  the  net  balance  is  £39,152.  From  this 
amount  the  reserve  fund  has  been  credited  with  12,000,  leaving  £27,152. 
Out  of  this  sura  the  directors  recommend  payment  of  a  dividend  of  5  per 
cent,  on  the  ordinary  share  capital,  absorbing  £24.561,  leaving  £2,591. 
3s.  9d.  to  bo  carried  forward  to  next  year.  The  tramways  carried 
23,7.52,016  passengers,  earning  £231,106,  against  22,477,366  passengers 
and  £212,791.  17s.  lOd.  in  1915-16.  A  satisfactorj'  increase  on  the  pre- 
ceding year  is  shown  both  as  regards  the  Cape  To^^^l  and  Port  Elizabeth 
systems.  The  difficulties  of  obtaining  supplies  and  the  high  prices  of  all 
materials.  a.s  well  as  increased  war  bonuses  to  the  men.  keep  the  cost  of 
operation  at  a  high  level.  In  spite  of  these  difficulties  the  profit  shows  a 
satisfactory  inc  rcase  of  £ri.22.5  over  the  previous  year. 

MONTEVIDEO  TELEPHOKE  CO.  (LTD. )— Mr.  Chas.  Lock,  who  presided 
over  the  ordinarj*  general  meeting  on  Monday,  said  that  the  results  of  the 
past  year  were  quite  satisfactory  having  regard  to  tlic  difficult  times 
throu^rh  which  they  liad  been  passing.  Last  year  tlie  ])roperty  stood  in 
the  iK.oks  at  180,923.  This  had  been  depreciated  by  £8,000  out  of  re- 
venue this  year,  while  additional  capital  outlay  for  new  c.Ktcnsions,  &e., 
amounted  to  only  £3,649,  so  that  the  property  now  stood  at  £176,572. 
Investments  at  cost  amounted  to  £99,929,  against  £72,011  last  year.  The 
increase  wa.s  (irovidcd  for  mainly  by  the  depreciation  and  reserve  for 
renewal  of  plant,  for  which  £17,000  had  been  appropriated.  While  they 
had  over  £99,0(K)  of  investments  on  July  31  last  at  the  jnesent  moment 
that  iU-in  amounted  to  £1 13,fM)0,  the  increase  being  made  entirely  out  of 
proceedR  of  current  remittances  received  from  the  business.  Taking  the 
investments,  stores  and  sundry  debtors,  all  of  which  were  readily  realis- 
able, they  ha<l  a  total  fund  of  £1,55,581,  against  which  they  had  on  the 
other  side  of  the  bulance-Khect  sundry  creditors,  the  amount  required  for 
payment  of  dividend,  &<•.,  totalling  only  £20,880,  .so  that  they  had  a 
balance  of  £134,701  of  absolutely  li(|uid  aiLsets,  as  against  a  total  capital 
of  £159,000.  entirely  apart  from  the  value  of  the  iiri>|)erty.  That  was  a 
very  strong  {Kwitiun  to  Ih'  in  financially.  The  reserve  for  renewal  of 
I»l«iit,  wlii<h  last  year  stood  at  £54,0<J0, "amounted  this  year  to  £6,S,000. 
The  HubiM  riptions,  rrntals,  to.,  amounted  to  £78,402,  against  £72,000. 
The  larger  grogs  receijits  were  the  residt  of  an  increase  of  614  in  the 
numlxr  r>f  Hubwril>er«,  and  it  was  verj'  fortunate  that  they  had  added  to 
the  nurolxT  of  their  hubscriberH,  iM-cause  the  taxation  this  year  showed  a 
HuliKtjintial  incresiKc.  The  profit  and  loss  atcount  showed  a  balance  of 
£26,323,  againxl  £25,985  in  the  jirevious  year.  .Mthough  there  had  been 
an  increaw^  in  Ihi'  working  expenses,  owingtothi-incrcascof  subscribers. 
the  a<lunl  |)erciiilagi'  [wr  HubscrilMT  showed  a  slight  tliminution,  which 
he  thought  was  griJiliy  to  the  credit  of  the  management  in  .Monte  \ideo. 
There  wn»  £2''i.323  avadable,  plus  the  £5,694  from  the  previous  vi-iir. 
The  ilirectorn  h  id  applied  £s,000  lodepreciat  ion  and  £9,000  to  rcs.rv'e  fnr 
n-newsl  of  plant,  and  they  had  already  paid  £4,342  in  interim  dividiiid. 


dn 


f.P 
to  U 


■\  !■ 


mmend  paymenl  of  final  dividenilH  of  2J  per 
irefen-nee  sharefl  and  3  |>er  I'cnt.  (tax  freiO  on  Ihi-  ordi- 
iig.  with  the  int<'rim  dividendii,  5  per  cent,  on  the  pre- 
I  6  |MT  rent,  on  the  ordinary  shares,  and  leaving  £6,332 
iird.  Willi  regard  to  the  upplicatioii  for  n  conce».sion 
(or  nndergiound  plnnt,  last  year  h''  pointed  out  that,  in  vjew  of  the  heavy 
rout  of  inal<-rial>i,  the  ilirectors  hofwil  that  any  grant  of  a  coni'eHsiipii  would 
Ih'  dilavd  for  miiw  little  lime,  and  that  tin'  iieriodn  provided  fur  in  the 
KiiiceKnioii  (or  obiiiining  approval  of  the  plaiin  an<l  raising  Ihe  capital 
nhould  !«•  extended.  .Sin<  e  tlifn  pric<'H  of  materials  had  still  further  in- 
creased  to  an  enorinoiiN  extent,  while  it  wouM  In-  pnn'tieally  im[ioHHibh> 
(or  home  tinii'  l<i  <ome  to  place  orderH.  I'lider  Iheiie  rircuiiiMtaliceH  the 
only  praclica!  i  oiir/'c  wtm  r*i  HiiN|>enil  all  idea  for  the  prewnt  of  liiider- 
taliing  iiti   uiid' rvTi.oiMl  (.yil.-iii.     Thi'  ciisl  nl  I  hi-  prciii'iit  lime,  even  if 

Ih"   mnlTialH  w<  t<    pr r.ilile      which   was  (|uite  iin|H>Hnilile      would   Ih' 

nciirl',   il,'. .    1  rijr  H  II ,  mill  h  a*  l«'fore  IIm'  war,  *>>  that  the  net  n-venue  of 
111'  I.  r  prcnenl  condilioni  would  in  no  way  sulliii'  to  provide 

111  .ti,  ..fi  thi-  capital  involved.      Il  would  almi  lie  quite  ini- 

p'  III.   -Million  of  Ihe  Hrili»h  Treanury  (or  new  capital  lor 

H',  ^^  .Ml   regard   lo  HiipplicH.   Ihe    Ibiard   had   (ell    Ihe 

ic  I  III  tlicHc  liiiicii.  mill  lli<-y  had  managed  to  place 

<■>  li.iii   .iippliiK  of  Ihe  principal   partti  of  their 

n.  '  . 

1  ■•  d,  the  dividend*  B«  recommendeil 

*"'  "jt  (Mr  Ch»i  Lo''k)  and  »uditor« 


S.  SMITH  &  SONS  (MOTOR  ACCESSORIES)  (LTD,)— At  the  annual  meet- 
ing last  week  the  chairman  (Mr.  Samuel  Smith)  referred  to  the  growth  of 
the  business,  and  pointed  out  that  it  had  been  built  tip  out  of  a  long- 
established  concern  engaged  in  the  production  of  scientific  instruments. 
Since  the  beginning  of  the  war  the  board,  besides  considering  the  present, 
had  had  an  ej'e  to  the  future.  The  orders  for  instruments  and  accessories 
were  increasing  by  leaps  and  bounds,  and  the  board  looked  on  the  depart- 
ment as  one  which  had  come  to  stay.  They  had  secured  the  services  of 
engineers  of  proved  ability,  and  had  already  acquired  the  important 
business  and  goodwill  of  one  inventor  and  manufacturer,  besides  securing 
the  services  of  the  inventor  as  consulting  engineer  to  the  company.  The 
company's  premises  had  been  considerably  enlarged,  and  the  plant  was 
now  capable  of  producing  a  larger  output.  They  had  acquired  the  patents 
for  a  dynamo,  for  which  they  held  previously  tho  sole  selling  rights  ;  a 
complete  range  of  electric  lighting  dynamos  and  starters  had  been  pro- 
duced and  tested  with  most  satisfactory  results  ;  and  a  new  patent  motor 
watch  of  extremely  simple  construction  had  also  been  introduced.  With 
the  special  consent  of  the  Ministry  of  Sltmitions  they  had  also  been  able 
to  produce  models  of  improved  design  of  all  their  leading  accessories,  so 
that  their  factories  might  be  in  a  position  to  supply  new  and  up-to-date 
products  with  as  little  delay  as  possible  after  the  cessation  of  hostilities. 

UNITED  ELECTRIC  TRAMWAYS  CO.  OF  CARACAS  (LTD.)— The  report 
states  that  the  hual  company  has  again  declared  a  dividend  absorbing 
their  net  profits  for  the  year,  whicli  enables  the  directors  to  continue 
their  policy  of  fully  distributing  the  whole  of  the  available  net  revenue. 
After  adding  balance  from  last  year  (£2,428),  the  disposable  balance  is 
£13,799,  out  of  which  the  directors  recommend  payment  of  a  dividend  for 
the  year  at  the  rate  of  7  per  cent,  (less  tax),  which  will  absorb  £11 ,900, 
leaving  £1,899  to  be  carried  forward. 


NEW  COMPANIES. 

AZNn  EN3INEERING  CO.  (LTD.)  ( 148,897.)— Private  company. 
Reg.  Nov.  15.  Capital  £12,000  in  10,000  preference  and  2,000  ordinary 
shares  of  £1  each.  Metal  workers,  manufacturers  of  aircraft  and  com- 
ponent parts  thereof,  manufacturers  of  electrical  appliances  and  materials, 
motor  and  general  engineers,  &e.  First  directors  are  CI.  Bayncs  (chair- 
man). .\.  E.  Heath.  ( '.  I,.  S.  Kouracres  and  A.  (ireenless.  Secretary, 
( '.  L.  Fouracrcs.      i;.;:.  ollicc.  261,  Church-road,  Mitcham. 

BLACKBURN  PROPELLER  CO.  (LTD.)  (148,004).— Private  company. 
Reg.  Nov.  2,  capital  £20,000  in  £1  shares,  aeroplane  designers  and  con- 
tractors, propeller,  motor  and  accessories  manufacturers,  &c.  First 
directors  are  A'.  Liglitman,  R.  Barrow- Sieree,  R.  Blackburn  and  S. 
Lightman.      Keg.  olficc  :    86.  Cross-street.  Manchester. 

FREDERICK  GREENWOOD  &  SONS  (LTD.)  ( 148,872.)— Private  com- 
pany.  Ilcg.  Nov.  12.  Capital  £5.000  in  £1  shares.  To  take  over  busi- 
ness carried  on  at  Kochdale  as  i'"rederick  ( ireenwood  &  Sons,  anil  to  carry 
on  ths  business  of  textile  machinists,  manufacturers  of  electrical  fittings 
and  machinery,  textile  and  general  accessories,  &e.  First  directors  aro 
L.  Greenwood,  H.  Watcrhouse,  W.  Waterhousc,  and  A.  Taylor.  Reg. 
office,  Trafalgar  Works,  Trafalgar-street,  Rochdale. 


CITY  NOTES. 


ASSOCIATED  FIRE  ALARMS  (LTD.).- -The  profit  for  the  year  ended 
.liiiic  30  was  £272  and  with  l'2!KI  limuglit  forward  the  total  is  £563,  which 
will  1h'  carried  forwai.l. 

BRITISH  EVER  READY  CO.  (LTD.)— Dividends  at  the  rate  of  10  per 
cent,  per  annum  on  the  preference  and  ordinary  shares  have  been  de- 
clared fill- 1  he  half  y.  ar  end  -d  Sept.  30. 

CASTNER  KELLNER  ALKALI  CO.  (LTD.)— The  directors  recommend  a 
final  (liviilind  of  II  |icr  cent.,  making  20  per  cent,  for  tho  year  eiuled 
iSept.  311, 

CHLORIDE  ELECTRICAL  STORAGE  CO.  (LTD.)— An  interim  dividend  of 
5  per  (  ciii.  (tax  free)  on  the  ordinary  shares  (the  same  rate  as  last  year) 
has  bci-n  declared. 

COALITE  (LTD.) — A  circular  has  be<'n  issued  to  tho  shareholders, 
Htuting  that  an  agreement  has  been  concluded  with  Low  Temperature 
Carbonisation  (Ltd.)  under  which  that  company  is  appointed  manager 
of  the  business  of  Coalite  (Ltd.)  for  10  years  from  Dctober.  I9ll  the 
lompany  will  receive  advances  of  £6,000  in  i-aeli  of  the  five  years 
comincncing  on  June  I,  1918.  Such  advances  will  be  repayoble  only  out 
of  the  net  prolils  derivable  by  Coalite  ( Ltd.)  from  the  sale  of  its  rights  and 
inteicslM  by  Low  Temperatimi  Carlioiiisatiou  (  Ltd.).  'J'lie  CarlMinisation 
I  'o.  will  be  eiilillcd  to  .50  per  cenl.  of  the  net  |iiolits  arising  from  the  .sale 
of  the  rights  anil  iiilcicsls  of  Coalite  (Ltd.), 

CONSOLIDATED  SIGNAL  CO.  (LTD.)  -The  director.t  recommend  a  final 
dividend  on  I  lie  prcfdenee  shares  of  3  per  cent.,  less  tax,  making,  with 
till'  iiiti'iiiii  dn  idriid.  li  percent,  per  annum,  and  a  dividend  on  the  onli- 
Iiiiry  xhurc-'  of  Is.  per  >liiire,  less  tii\.  for  the  past  year. 

ELEOTKIC  CONSTRUCTION  00.  (LTD.)  -  A  dividend  at  the  rate  of  II  per 
rciil  ,  li—i  tii\.  Iia-  111  1  II  deilured  on  the  ordinarv  shares  in  respect  of  tho 
year  Hilling  .\I  in  li  31  iic.M. 

STOCK  EXCHANGE  NOTICE.— A  further  issue  of    £150.000  5  per  cent,  i 
coMolidiited  debenture  stock  o(  tho  Melbourne  Electric  Supply  Co.  {Ltd,) 
bfti  beuQ  granted  nn  oflicial  Quotation, 
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'?£'C.  T^AOf  AU.^fV. 


\ 


In  the  Dye  Works. 


^,      '^•;.. ■.,   •^:  ■■•..,.. 

BEhUAMJN  WELL-CLASS 
FITTINGS  err  GAS-TIGHT 
^^anfl<  VAPOUR  -  ^ROOF. 

OlllJiillllllM^^ 


THE  Dye  Industry  has  been,  and  still  i>, 
one  of  Britain's  great  opportunities  o; 
the  war.  The  monopoly  which  Germany 
enjoyed  in  thir  bn-'.nch  of  Industrial  Science  is, 
we  believe,  a  thing  of  the  past,  and  we  l;ope  an 
unkriOwn  cpiantity  in  the  future.  As  in  most 
other  captured  industries  of  any  importance, 
that  of  dye  making  calls  for  an  unrestricted 
application  of  energy  and  science  on  the  part  of 
its  chief  promoters  and  exponents  in  this  coun- 
tr\'  lo  tounter-bah'.nce  the  natural  facilities  of 
nii'.imfacturc  enjoyed  by  qur  rivals  in  the  pre- 
war era,  and  it  is  a  matter  for  congratulation 
that  this  concentration  of  brains  and  activities 
has  already  been  the  means  of  r.ntable  achie\  c- 
ineiits  in  the  right  direction. 

Naturally,  the  utmost  efiiciency  in  all  lo.i- 
dit  on;,  pertaining  to  the  successful  production 
')f  the  ilyes  is  absolutely  necess;iry,  and  one  of 
till'  most  imjiortant  of  these  conditions  is 
LIGHT. 

Realising  this,  we  evolved  a  special  range 
of  Weil-Glass  Fittings,  which,  in  addition  to 
being  vapour  and  fume-proof,  were  of  high 
illuminating  efficiency,  and  the  large  numbers 
which  arc  installed  throughout  fhc  country 
prove  in  a  definite  manner  (heir  superiority. 

Other  Specialities  include  Shock-proof  Hand- 
Lamps  Reflector  Fittings,  Semi  Indirect  Fittings, 
Industrial  Signals,  etc.,  etc. 

Thcro   is   a    Benjamin     Speciality 
for    every    class    at    installation. 

THE 

BENJAMIN  ELECTRIC.  Ltd. 
K().S1;HKUV  .W  KNIK. 

LONDON.  i:.(;.  1. 
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GLOVER'S 


^^^'^^:^^^^^s 


Three  Core 


PatemiN?  3996/191  f. 
TwiNNtD  i       CJ  J  Concentric 


Four  Core 


-^ 


«   W.  T.  GLOVER  &  C?  L™    - 

^^^^^  Trafford  Park,  Manchester.        ^^7 


Rotary    Converters 

in  a   Railway  Sub-station. 

'"PHE  Dick,  Kerr  Rotary  Converter 
is  well  known  to  Electric  Traction 
Engineers,  both  in  this  country  and 
abroad.  The  sturdy  design,  the  sound- 
ness of  construction,  combined  with 
the  high-grade  materials  used,  has 
enabled  us  to  produce  a  machine 
unequalled  in  reliability  and  efficiency. 


Two    D.K.     1000    k.w.    Rotary    Converters  and 
Tranaformeri   in   L.  &  Y.  Railway  Sub-Station. 


DICK,    KERR 

«c  CO..  LIMITED. 

HEAD  OFFICE:    ABCHURCH    YARD.    CANNON  STREET.  LONDON.  E.C.   4. 

I'r.in'.li  <  >f|i(  cs:     Miinc  licslrr.  Newc  jisllt-,    I  okyo,  Syilnry,    I5ncn<is  /\ircs. 
JohanncsbuDj.   F<i<.  de  Jaiiciru  and  Mil.nn. 
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THE    ROUND    TABLE. 

By  "  KVA." 

Electrical  Queries  of  the  Moment. — Who  will  succeed 
Howard  Fould'f  at  Biriningham,  r.nd  what  will  hjiiipi'ii  td  F.  L' 
RSwson? 

*  *        *        * 

Sparks  from  ax  Electrical  Philosophv. 

Think  electrically,  noi  gast-oiisly  ;  it  will  make  you  happy 
iirid  thrifty.     Think  of  the  niacfhes  you'll  s;-.ve  ! 

*  *         *  "      * 

Don"t  rash  to  meet  Life  in  a  ti)-ii.p.  car;  use  an  electric. 
You'll  see  more,  be  loss  jerk\%  and  people  will  like  you  better. 
What's  the  use  of  speed  anyway,  except  to  wear  out  tyres, 
shake  off  nuts,  break  springs,  knot.  »[>  nejves  and  raise  no  end 
of.  a  dust  ? 

if  *  -4  * 

Complaint  is  general  that  the  i,'c,s  supplied  nowadays  is  not 
up  to  the  ftverage  standard.  It  has  undergonf  a  iiifli'r- 
moqjhosis,  says  ''The  Star.'' 

*        *        *        * 

Mr.  Perren  Maycock  will  be  shocked  at  this  attempt  on  the 
part  of  "  Olover's  Almanac  "  aitis,.  ti>  undo  all  his  work  on 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrh  iax,  X.ivoniber  10,  1880.] 

Mexi.o  Park.— Mr.  Edison  is  busily  prc-paring  for  further  tests  of 
his  electric  light  apparatus  at  Menlo  Park.  The  new  trials  will  be 
on  a  large  scale,  7j  miles  of  street  mains  having  been  laid  for  the 
purpose. 

At  Last.— The  South  Metropolitan  Gas  Company  is  about  to 
reduce  the  price  of  ita  gas  to  2.s  lOd.  per  thousand  cubic  feet.  We 
think  the  hint  may  be  taken  by  other  comi)anie.-;,  or  a  ."itronger  com- 
petitor will  creep  in  before  they  are  aware  of  it.  The  electric  light 
will  not  be  denied. 

Lighting  UNDERORorsn  Railways. — A  corresix>ndent  of  the 
■•  Globe  "  points  out  with  reference  to  the  proposed  adoption  of  the 
electric  light  in  London  railway  tumiels  that  the  shadows  would  put 
a  stop  to  newtii)apf  r  reading  in  the  carriages.  Xo  doubt  they  would. 
What  is  wanted  in  the  Underground  Railway  is  the  sujipreseion  of 
smoke,  not  the  extinction  of  ga.«. 

The  Telkimione  Amoxc  the  Txoiaxs.— The  United  States  Fish 
Commission  has  connected  by  telephone  its  salmon  batching  stations 
at  Baird,  on  the  M<-<'loud  River,  California,  with  the  e.stfllilislmient 
for  breethng  the  California  trout,  live  miles  further  up  the  river,  and 
the  apparatus  is  now  in  thoroughly  good  working  ortler.  The 
Indians  look  on  in  blank  amazement,  and  call  the  instrument 
■■  Kleschteen,"  or  sjK-aking  .-.pirit.       ■  .loiinial  of  the  Telegraph.'' 


i      "^v'     .    '. 


I 


h-hall  of       <Aii,l,  (  ,.n,:..l, 

War-tinic  e.xjiedienf. 

*  * 

When  I  uMc  the  te|i-phon)<  on  l.cli.Jl  o(  this  joiirnnl.  estali- 
lislieij  in  |H(;|.  I  soniei.inie.s  ilespaii-  of  th<'  value  of  publioily. 
Ill  places  where  one  woidd  least  cvpfci  it  I  am  iiski-cl  when  I  say 
■  We  arc  TiiK  Ki.KCTKiciAX,"  '  llo'  electrician  of  where  '.  " 
'  Wliat  elecvrician  '.  "  "  Whose  electrician  J  "  "  Oh,  the  elec- 
trician's newspaper  I  "     "Whose  electrician 'h    ncwupiipi'r  f  " 

Oil,   hang  up  ! 

*  *        «        * 

Tlic  war  has  hroiivht  many  cliiin«es,  but  iMim*  no  r<'niurkubl» 

an  those  proiluci-d  (l|ion  the  iciili  •!    .lation  engil r.       I  Was  ill 

the  oHice  of  1^' po.vei'  conip.itiv  l.;-i  .\cck,  anil  listened  wi(.h 
attiu/.enii-nl  to  u  telephone  imivci  .ilinn.  wliicli  wound  up  like 
this  :  "  (Vriiiinly,  that's  <|uii.e  in  onler  but  I  imint.  have  your 
•hHolilLe  HSHiirailce  that  voll  do  not  line  bolh  llioMe  .Villi". 
ni<(tors  at  the  nimu'  liiiii-  ' 


MOTOR-CYCLE  RESEARCH  SCHEME. 

It  is  announced  that  the  ( 'ycle  and  Motor-Cycle  Manufacturers'  and 
Traders'  Union  have  ilecided  to  make  grants  of  substantial  sunts  to 
the  University  of  Birmingham  for  promoting  scienti.'ic  nes«'arch  in 
relation  to  motorcycles.  Negotiations  on  the  subject  have  been 
conducted  between  the  Principal  of  the  University  (Sir  Oliver  Lodge) 
and  Mr.  Charles  A.  Hyde  (president  of  the  Union),  and  although  the 
scheme  has  not  been  tinally  s«'ttled,  the  following  is  said  to  be 
connnon  ground  between  the  parties: 

That  tlic  siinis  of  money  )iiiiviili'<l  l>v  I  lie  ('vile  and  Motor.(  ycle  Maiiii- 
facturer-i'  and  Traders'  I'liioii  shall  l>e  tnalcd  by  the  HinninL'liani  Uni- 
versity as  a  Oemporary  tnist  fund.  In  be  lulministcn'd  as  (nllows  : — • 

(n)  For  the  |iri>visiiin  of  certain  ci|iiipnu'nl  and  appli«nc<'s  iieeeKsarv 
for  a  specifio  research  in  mnlnriycle  and  eyile  constnirlioii.  hnvini; 
special  n>fcr(>nce  to  details  of  framewurk.  as  well  a.s  to  the  iniiirovenienl 
of  engines,  (h)  The  annual  (mynient.  or  maintenance  of  n  <omp«'tent 
graduate  student  invwtigator.  (■•)  The  covering  and  iiirideiitale\n«'nw» 
for  thu  consunipliou  of  material  inevitable  in  lalH>mljrj'  work.  The 
i-esiilts  iif  the  research  to  be  communicated  fmni  timi'  to  time  (Hay  Iwici- 
a  year)  to  the  Union,  and  ultiniatJ-ly  the  whelo  t<i  Ik-  piiblislied  »»  general 
information  by  the  workers  (piis,silily  as  n  Uiuversily  thesis). 

The  above  provisional  pri>pi>sjils  have  been  arrepl<Hl  and  the  nrrnnge- 
inent,  will  n>maiii  in  force  for  live  yenr».  The  nwcnrch  departmonl 
of  llie  (loverniiieiil  liiivi- signiliwl  their  nppi^jval  ol  the  agn-ement, 

Madrid  Underground  Railway.— A  moditird  tchrme  for  the  con- 
struction »>f  an  nnilergniuiid  elec-trio  railway  in  Madrid  (al>out 
•*2  miles  long)  which  is  about  to  Ic  taki'ii  in  hand,  is  estiinntod  lo 
cost  S.CHMI.OIMI  fr.  Of  this  siini  I.IMIO.OOO  fr.  i.<i  for  tlie  underKn>und 
construction,  j.tioo.imo  Ir.  for  snrfiu-e  work,  and  I .WO.CHH)  fr.  for 
rolliiiL;  stock.     There  will  be  lune  stations. 

Customs  Decision.  .\  Customs  Pepartment  Cimtlnr  of  .Vug.  3(16). 
No.  1'.  .Sill,  states  that  the  Ku.ssian  Minii«ler  o(  Kinani"*  ha* 
saiietioneil  the  f.^jlowing  interpretation  of  the  Cust<  m»  Tariff  «» 
regards  electric  fus.>s  : 

Elislric   fllMcs  cnmplete.   Willi   iiilenlmn«eaM.'   n.-.rl;insr  l^arl 
nnmiMiitltion  of  which  llien-  is  iisiinll\    silver 
win-,  formiiii!  n  very  jni-oiisiilcrnlilc  |siii  •■(  il 
lM.udinilte<l  under  S<rli..n  lii'.l.  i^M,'   I    •!.    .!■ 
21)  ei>|HM'ks  |H'r  pond      :io  1 1 1  l>  ^' 

of  eleclne  flli.c.i  limde  ol  .•olllln  1'^ 

(Mow  S«  pr..o(l  -.IlM  I.,     ^■h.:  >.  ' 

dance  Willi  ilii    \ 
workint:  pniu  .1  ' 

|H>llll     I.    «•    III.OIM' 

l>or  flint       M  «•   ■. 


in  ihn 
tiiii; 
IiaII 

,;  |Mrt« 
f  wlvrr 
acrsit 

i'Mil.r 


IGMTilC 


SI  Aici  i;ics  ;iii,i 
|{  i:<;  r  i..\  roK.s 

IGRAi^K  II.LCIRICC'I 


for  , 

rvrry 
rrquirrttirnt . 

7.  Qii*»n  ViclnrU 

LONDON. 


No.2S.  Hr» 
Daly  .Slirl.i 
Copprr  and  Ai- 
llUry  loih. 
ConUrt 
trail)  Rated  K 
ililaiKt 


lil' 
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STANDARD 

ELECTRBO    MOTORS 


=Sv 


For  Direct  Current.  For  Thr 

for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 
lIlAU  UnrlcK:  TALACB  Pi,.\i;E  JL\N'.SiUNS.  KEN.SINU  I  UX  CI'.,  V.' s 
T.jlojilwno:  Westkk.v  tiaJ9.     Tclc^Tiiuia :  "  Bii!jinr,Ai.o?.  Kk.vs,  Lonoun.' 

58  &  59,    UPPEB   THAMES   STUEET,    E.C.     . 
Telc^riinis  :  '*  tiltjiuioi:,  Cs.Nl.,  Lo><i>u». 
HOME  GRAtlCH  ADDRESSES: 
BouivonAH—Contml  II....  New  bi.   I  M*scriKSTi!R— IflS,  ne.insinte. 
)i«l»T<.l.— :*P.  Briil'.-c  Strr-.t.  NmvcASTr.E— fil-iB,  Collin"wonrt 
i;«iinri'i'— -^ll.  .>^I.M.ry  hiricl.  KhkkhkM)— L".',  lli'jliai.      [BMs/s. 
(iLAo-uW-iV,  \V;it.  il.Kj  .iticct.           (  b...;  Til  A  Ml' i  ux- Hi.  lli^l,  Stiecl. 
Branches  in  Principal   Towns  Abroad. 


m 


SVITCHGEAI} 


HIGH 

&   LOW 

TENSION 

THE 

NEW      SWITCHGEAR 
CONSTRUCTION  Co.,  Ld. 

iUTTON,   SURREY,   ENGLAND. 


GLUE  POT  Hf^ATRRS 


SOLDKRINfi  IRON  HEATERS 


WAX  MELTFRS,  METAL  POTS 


CORE  DRYINfi  OVENS 


ENAMELLING  OVENS 

IMMERSION  HEATERS 

HOT  PLATES,A[R  UUm  ETwoiiVoN.  ^18 


and  all  kindo  of 
special  Eloctri- 
colApparatus  (or 
Munition  Works, 
Shell  Filling  Fac- 
tories and  .ill 
m  a  nu  f  ii  c  lurirwj 
purpouo'j- 

BELLING  &  GO. 

DERBY  ROAO  WORKS. 

Motll.HJut,  l<u;ld. 


FACTORY  ELECTRIFICATION. 

For  converting  the  400-volt  contimious-ciirrent  siii>j)ly  of  Man- 
chester Corporation  to  the  requirements  of  their  central  premises 
and  Avarehouses  in  Withy  Grove,  Slanchester,  the  Co-operative 
Wholesale  Society  have  laid  down  a  neat  and  attractive-looldng 
sub-station  containing  the  necessary  converting  machinery  and  dis- 
tributing switchboard.  Power  from  this  sub-station  is  utilised  for 
driving  lifts,  hoists,  &c.,  and  for  lighting.  The  contract  for  the 
plant  was  placed  with  the  General  Electric  Co.  and  includes  foiu: 
00  kw.'  motors  for  driving  existing  generators,  two  63  kw.  motor- 
generators  and  one  47-5  kw.  motor  for  driving  an  existing  generator. 
These  .sets  run  respectively  at  410,  600  and  300  revs,  per  min.,  the 
motors  and  generators  being  mounted  on  combination  bed-plates. 

The  switcliboard,  which  is  an  excellent  illustration  of  modern  practice, 
is  airanged  in  fwn  portions  at  right  angles  to  each  otlier.     That  portion 


i.f  tlic  board  dcvotral  to  (lie  control  of  the  motor-gcncraliirs  consists  of 
I'ij^dit  panels,  seven  for  the  machines  and  one  for  the  incoming  supply. 
Eachpan'-'l  accommodates  tlic  necessary  apparatus  forstartins;  tlie  motors, 
which  apparatus  is  mounted  on  the  lower  slab  of  tlic  panel,  while  on  the 
slab  above  arc  included  the  necessary  circuit- brcakci's,  anin  oiers,  .clays 
and  shunt  regulating  gear.  As  will  bo  seen  from  Fig.  1.  wlicrc  tlui 
motor-generator  controlling  switchboard  is  to  be  observed  in  the  back- 
ground, paralleling  voltmeters  are  carried  on  brackets  at  the  end  of  | lie 
board, '.wliilo  on  a  pediment  on  tho  top  of  tho  board  aro  mounted  an 
illuminated  dial  sector  pattern  ammeter  and  voltmeter.  The  distribu- 
tion switcliboard.  which  is  seen  in  Fig.  2,  conipiLscs  10  panels,  each  of 
which  (controls  six  distributing  circuits.  Every  panel  is  compo.sed  of 
two  slabs  both  carrying  tho  circuit-breakers  for  the  lespectivo  thixo 


•  "■  ««         I'll  II,.    M|.|..  I    .h,\,  i„  „|. Hilled  II  Mc.l-or  |.iilliTii  iiniinclc 

Hilli  i..l..i>  ii,iill|.|>.,iiil  MVil.ihciiHbliiiK  tlichhuutsoiinuli  ciiriiil  to  be 

'I' clo4  to  Hif  iiinnietiT.     This  switrlibonnl  is  hIko  innviilcd  with  a 

pciliniciil,  iiiclnilin^  a  sector  tyiii-  miiMiitcr  niul  voltiiiclir  mid  a  noil- 
inHKiH'lii'  clod.  The  ligliling'iH  elli  ited  by  ll.K.C.  scnii  diic  I  litliM>;s. 
Till-  roiiiiilctc  I  .|iiipincnl  w»N  Wip|ilic(l  by' tlic  (ii'iiera!  KIimI  ric  ( 'o,.  of 
Witlon.  Hirniiii(.'iinin,  through  their  onice  n't  \'iclorin  HridKc  M«nclie»tcr. 
\\y  (ire  indebted  to  tho  Co-onerfilivo  AVho'osftlc  S.ici.t\  f..r  rcr- 
mi«»ien  to  take  the  nccompnnj'lng  illuatraticni. 
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Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200.000  Ibi. 


Peerless   Leatheroid  Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite — Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating:  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 

THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 

ADMIRALTY    OVER    1912   lo   1917. 


ATTWATER  &  SONS, 


Telephone  No. 
1046  (2  lined. 


Hopwood  St.  Mill*, 
PRESTON. 


Established  1868. 

Codee: 
Sih  Ediilon  ABC 
fc  Wolern  Union 


—  THE 


ELECTRIC 

FIRE 


WHY? 


Has  civcn 

Universal 

MtJslaclion 


Write   (or   I. LSI"  G   (Fires   nnil   Cool<cr»), 

I.'      l,-r«    ,V<i'iii/.i<  Kirtrt 

THE  ARORA  CO.,  LOUGHBOROUGH. 


MUNITION  CITIES 


Protect  T^ourliecTTical  InsfellaKons  inj  usm$ 

;    I^IMPLEX 

Conduits  aLTidFiriinds 


tbtrnfLbX  CONDUITS  LIMITED 
a«f<KISON      LANL,     BIRMINGHAM. 
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REGULATING 
RESISTANCES 


J^     ISENTHAL 
f^'  &  CO.,  Ltd. 


(Department  4) 

Denzil  Works, 

Willesden,  LONDON,  N.W.  10. 


Contractors  to  the  Admiralty,  War  Offict. 
India  Office,  Colonial  Office,  Postmaster- 
General.  &c. 


LIST  ON 
REQUEST. 


E.    SHOWELL    &   SONS,   Ltd. 

STIRCHLEY,     BIRMINGHAM, 
ENGINEERS   IN    NON-FERROUS    METALS. 


COPPER  BONDS  FOR  ELECTRIC  RAILWAYS 


MADE   IN   VARIOUS   PATTERNS.         PRICES   ON   APPLICATION. 
All  Terminals  are  Solid  Forgin/js. 

Soil  Atcnl  hr  {he  LUcUical  Trade.- 

LIONEL  ROBINSON,  LondcIn.' w.c'. 

Trlhihohu:  Holborn  »i23. 


THE  USES  OF  PORTABLE  ELEVATORS. 


Many  ijidiistrial  processes  involving  the  handling  or  transport 
of  materials  could  be  peifonned  with  greater  speed  and  efficiency 
and  with  a  large  saving  in  labour,  but  in  many  of  these  cases  the 
installation  of  a  fixed  or  elaborate  conveying  system  would  not  be 
practicable  or  justifiable, owing  to  the  changing  venue  of  operation, 
or  the  irregular,  possibly  infrequent,  and  not  always  calculable 
periods  when  its  use  would  be  required.  Such  conditions  are 
admirably  met  by  the  use  of  portable  elevators  or  conveyors.  They 
can  be  brought  into  use  as  and  when  required  ;  they  can  be  moved 
from  j>lace  to  ])lace  with  the  greatest  ease,  and  they  can  be  arranged 
so  that  the  work  of  loading  and  unloading  can  be  carried  out  b}^ 
merely  reversing  the  running.  A  small  "  Bennis "  portable  coal 
elevator  of  this  type  is  shown  in  the  accompannng  illustration. 
It  is  10  ft.  long  between  the  centres  of  the  drmns,  and  has  buckets 
8  in.  wide. 


The  framework  of  the  elevator  consists  ot  rolk'd  steel  channels  and 
angles  braced  together.  The  top  and  bottom  of  the  elevator  is  formed 
out  of  c.i.  plates.  The  bearings  for  the  shafts  are  oast  on  the  plates,  and 
the  whole  is  bolted  together  to  form  a  self-contained  structure.  The 
elevator  is  mounted  im  a  pclrtable  truck  in  such  a  manner  that  the  angle 
of  the  elevator  can  be  altered  if  desired.  The  truck  is  built  out  of  mild 
steel  sections  and  is  carried  on  four  rollers.  AU  the  rollers  are  attached 
to  pivoted  axles.  The  top  of  the  axle  is  made  with  a  square  so  that 
it  can  be  turned  roundwith  a  spanner,  and  provision  is  made  for  locking 
the  wlu'ds  in  four  positions.  The  axles  work  independently  of  each  other. 
The-  i-lcvator  is  ilriven  by  two  chain  drives.  Two  sprocket  wheels  are 
phiccd  on  the  pivot  shaft.  One  of  these  sprockets  is  driven  direct  from 
(lie  motor,  and  the  other  sprocket  drives  the  elevator  .shaft,  so  that  the 
r(la(i\c  centres  of  the  shafts  are  maintained  irrespective  of  the  angle  of 
t lie  cUvatiu'.  When  in  operation  the  elevator  is  ]mshed  up  to  the  coal 
heap,  and  tin-  coal  trimmed  forward  to' the  buckets. 


LABOUR  SAVING  BY  LARGE  UNIT  STOKERS. 

At  least  three  firemen  per  shift,  or  nine  men  d.iily,  are  rei|uircd  for 
a  battery  of  six  large  Lancashire  b-.iilers  for  eoinmcrcial  load  of 
4,001)  gallons  hourly  evaporation.  Six  small  water-tidie  boilers, 
wt  on  the  ground  level,  involve  the  same  labour  cost  for  same  duty. 
Uut  no  manual  labour  whatever  is  involved  in  taking  the  same 
continuous  load  of  t.OOO  gallons  hourly  on  a  l-'-retort  Krith-Riley 
.-lokcr.      This   huL'c    liriliKh. built   slokcr,   bcini;   assembled  fr„m    12 


H. Weidixiann,  Ltd.,  Ra.ppersivil,  Switzerland. 

WE    ARE    SPECIALISTS   IN   THE   MANUFACTURE  OF- 


© 


-- O. 


Presspan 
Cariogene 
liWeidinann 


iJrUiiJ:!:! 


('.:) 


( Pressboard) 
Best    Qua,lity.  Proved    toy   repeated    testSi 

Sh««t«   In    thicknaa*   from    O'l    upward*. 
Endlaaa    Rolla    and    Strlpa    from   O'l    to    1    mm.    thickpaaa. 

rrcsspiin   0)il.s   and   Tubes   for   Trun.sformers. 

I'rcsspiin  Armatures,  Discs  nnd  Sliuped  Articles. 
VARNI.SIIED   l'RE.S.SI>AN.  BI.ACK   PRESSPAN. 

h     OILED    PRE.S.SI>AN.  MICA  COVERED    PRESSPAN.    4c. 


Crinil  Ptii     Mariilllfi   IMH. 


CuldMtdal:  BirniIDH 
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Our  Manufactures  include: 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enarfielled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Anneahng  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


If,  owing  to   extreme    pressure  of 
orders  in  our  factories,  we  are  unable 

to  promise  rapid  delivery,  and  you 
are,  therefore,  disposed  to  place  your 
order  elsewhere,  remember  the  words 
of   Sa'di:— 

"  Glass  is  everywhere,  and  there- 
fore of  no  value;  the  ruby  is  obtained 
with  difficulty,  and  on  that  account 
is  precious." 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD.. 

Cablcmakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Office,   in:     LONDON,    MANCHESTER.    GLASGOW,    BIRMINGHAM. 
NEWCASTLE.    CARDIFF,    DUBLIN,  LEEDS  &   BELFAST. 


QUARANTCCD 


SECOND    HAND 


THE   VICTORIA    ELECTRIC    PLANT    CO.. 

SPENSER    STREET,    WESTMINSTtR.    S.W. 

***** "  ^^>'^<li«0».  OraMi  VIon^Mr.  Sniil   Uwteai 


m 


For    Effective   Impregnation 


Black    or  GolJ«n  Brown. 

II  NSON      *     NIlHOI  SON.     lid.. 
I„..il.i,nt        X.ini.K        P»|Mrlm»i<l. 

(.„.«rll        Vko.l...         Nl.«ll<-I.l.        »•'   '^ 
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standardked  and  self-cleaning  units,  ai.d  fitted  to  a  single  aithlcss 
and  undivided  furnace  of  a  water-tube  boiler,  has  eaR\-  capacity  for 
evaporating  4.000  gallons  hourly  (day  and  night);  with  continuous 
automatic  working,  the  ash  being  discharged  in  a  steady  stream  at 
the  rear  of  the  boiler-furnace. 

Erith-Riley  stokers  were  first  started  two  years  ago  in  British  central 
stations,  and  we  are  informed  that  they  are  now  installed  under  all  makes 
and  tj-pes  of  boilers,  including  land  and  marine  t_\-pes,  and  are  available 
without  any  bmit  of  capacity  to  suit  the  largest  boilers  made  or  proposed, 
owing  to  their  being  assembled  from  self-cleaning  retort  units.  Three 
years  ago  the  eight-retort  size  was  the  largest  in  use  of  the  corresponding 
American-made  Riley  stokers,  but  two  years  ago  16-retort  stokers  were 
put  into  use,  and  now  the  latest  order  is  for  six  high-duty  pattern  16-retort 
stokers,  each  having  33  per  cent,  more  capacity  than  the  standard 
pattern.  Xo  matter  how  large  the  stoker,  it  w'orks  without  any  manual 
labour,  and  there  are  no  perishable  brick  arches  to  maintain.  The 
12-retort  stoker  weighs  24  tons,  and  its  width  is  20  ft. ;  all  other  sizes  are 
in  proportion. 

The  makers  (Erith"s  Engineering  Co.,  Ltd.,  "iti,  Gracechurch-street. 
London,  E.C.)  have  already  executed  many  repeat  orders,  and  they  have 
even,-  faciUty  for  rapid  production  of  this  fully  standardised  stoker  to  suit 
all  sizes  and  all  makes  of  water-tube  boilers. 


WOMEN  AS  ELECTRIC  TAXICAB  DRIVERS. 


Owing  to  the  growing  shortage  of  men,  women  arc  being  employed 
by  the  Detroit  Tasicab  and  Transfer  Co.,  of  Detroit,  to  operate  their 
electric  taxicabs. 

Feminine  drivers  are  only  emplovcd  during  the  day  (between  7  a.m. 
and  6  p.m.),  and  they  receive  the  same  wages  as  the  men.  The  driver 
of  an  "  electric  "  needs  only  a  few  hours'  training  to  become  thoroughly 
competent,  as  owing  to  the  simpUcity  of  its  mechanism  and  consequent 
infrequent  disorders  and  repairs,  the  electric  vehicle  is  easy  to  operate. 
The  company  had  over  500  applications  by  women  for  chauffeur's 
X>ositions,  and  several  are  already  operating  electric  taxicabs  with  great 
success.  The  electric  taxicabs  of  Detroit  have  enjoyed  continued 
success  for  three  years,  and  the  company  has  now  nearly  100  cars. 

Chicago  Ls  also  the  home  of  a  prosperous  fleet  of  electric  taxicabs. 
Twelve  cars  were  put  into  service  in  April  to  supplement  20  petrol  cars, 
but  the  "  electrics  "  have  practically  displaced  the  gas  cabs,  as  patrons 
constantly  request  them.  St.  Imu'i^  likewi.sc  has  its  fleet  of  sucoes.=!fid 
electric  taxicabs.  In  additi  >n  to  other  advantages,  the  cost  of  operating; 
electric  taxicabs  is  about  half  that  of  the  petrol  type. 


A 


NTI-SULPHURIC'ENAME 


GRIFFITHS  BROS.  «  CO..  LONOOII.  LTD.  "'"^V^rn?;™"''.'"^' 


LOND  IN.  a.H 


L 


FLASH      LAMPS 

BATTERIES. 

PRICE      LIST      ON      APPLICATION      FROM 

THE  COMPTON  TRADING  CO.,  Forest  Gate,  Essex. 


SHELL-BAND  HEATING  TRANSFORMER. 


Mcf.^r?.  .Johnson  &  Phillips,  Ltd.,  of  Chariton,  S.E.  7,  in  their 
patent  Xo.  7,187,  of  1916,  have  developed  an  interesting  aijplicatioa 
of  the  transformer  for  the  heating  of  copper  shell  bands.  The  core\ 
and  primary  windings  of  the  transformer  (wliich  is  shown  in  the  ' 
accompanying  illustration)  are  arranged  so  that  tlie  copper  shell- 
band  slips  over  them  and  itself  fonus  a  short  circuited  secondary. 
It  is  designed  for  heating  bands  for  6  in.,  8  in.,  9-2  in.,  12  in.  and 
lC-5in.  shells,  and  the  primary  is  wound  for  any  voltage  up  to 
5c0  and  for  25,  40  or  EC-cycle  supjjly. 

The  capacity  of  the  outfit  is  from  200  to  400  bands  a  day.  The  method 
of  operation  is  as  follows :  A  counter-balanced  arm  which  forms  part 
of  the  magnetic. field  and  rests  on  tlic  upper  end  of  the  core,  is  raised 
in  order  to  allow  of  the  band  being  slipped  over  the  coil ;  the  arm  is  then 
lowered  and  the  switch  closed.     The  band  will  be  heated  to  the  correct 


temperature  in  from  1  to  4.}  minutes,  acccuding  to  its  size.  As  soon  as 
the  required  tenipeiature  has  been  reached  the  circtiit  is  opened  and 
the  band  removcil  liy  means  of  tongs.  'I'he  foUowuig',  advantages 
over  gas  or  other  heating  systems  are  clainicil  for  tlie  ajiparatus  :  It  can 
he  placed  in  any  couvenicnl  position,  such  as  the  framework  of  a  press; 
it  ensures  even  and  uniform  heathig  :  no  siale  is  formed  on  the  band  ; 
there  is  no  loss  of  liaiuls  througli  burning,  no  smoke,  llaine  or  fumes  ; 
it  is  easily  and  qniikly  manlpulaled,  and  it  is  as  safe  from  fire  risk  as  an 
clertiie  liiotiir.  '  ' 


Trade    after    the    War. 

If  you  contemplate  erecting  a 

NEW  WORKS  or  FACTORY 

in  an  ideal  position  willi  llic  advantage  ol 


c:iii<:ai»  i»owi«:i{ 

<;ooi)   WA'i  i<;ij   sriM'i.Y 

iii«;.\i;iini    sritit<>r.M>iN<;s 


Sll>IN<i     A(X'<>MM()I)ATIC>N 

i<:ffk.ii<:m'    i  it.ViNsi'oirr 
F.\(:ii.iiii:s 


Write  (;rr:it  Cenlril   Kailwuy  I'u'jUtHy  Office,  216,  Maryrtbone  Road.  I.oiiiloii.  N.W.  I,  slalinj;  your  rci|iiircmcnls. 

SAM     FAV,     Ci-nc'ill  M.inattr. 
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Institution  of  Electrical  Engrineers    300  and  Jlessrs.  Dick,  Kerr  &  Co.,  which  has  now  come  before  the 

Pyrometers  and  Pyrometry.-CWcW.d  ••••••••• ;;";p-"  '^^  House  of  Lords.     This  contract  was  made  in  Julv.  1914.  and 
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n.l.C.    Illustrated.— Co>ic/H'/c'i '. 304  period  of  sLx  years.     Owing  to  the  outbreak  of  war  the  Ministrv 
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GAs-FiRi.vf;  OF  Boir.KRs 310  Jlumtions  in  1910  required  the  contractors  to  cease  work. 

Review.! !!".*!!!!!!!!!.!..".!.."!!!!!!!!....  310  and  a  similar  notice  Was  served  on  the  Metropolitan  W'at^r 

The  NitroKcn  Problem  and  the  Work  of  the  Nitrogen  Products  Board.     At  this  time  a  substantial  amount  of  Work  had  been 

Committee    ;   313  ,                 i       .lU             ^                .       •               <     ■                             ■■      " 

Science  and  its  Functions.     By  A.  A.  Campbell  Swinton    314  done  under  the  contract.     As    is    usual    m    such  cases,  the 

CoBREBPONDBfic* ." 316  contiact  included  a  clause  permitting  extension  of  time  for 

r.^il"iNTiil'oiNo"r"':. :::::; : : : : : : : ; : : : : ::::::;;:::: : : ::::::  lli  completion  of  the  work  if,  in  the  opbion  of  the  engineer,  the 

Patent  Record    318  Work  had  been  impeded  b\  ci^cum^tances  beyond  the  control 

Volunteer  Notices 318  of    the   contractors.     Conscquentlv   the    Metropolitan  Water 

Commercial  AND  I.-tDCSTBiAL  SEcnoK    321  t.         ,             ,                    .        .      ^,          •                  •-■'•u|  vmou  i.  »i,»  i 

Electricity  Supply 322  ooanl  sought  to  mamtam  that   the  contract  was  not  ter- 

Tonders  Invited  and  Accepted  323  minated,  but  that  in  effect  an  extension  of  time  had  been  oi,-en 

Pi nancial  Mutters 324  r„                r  i-            ir              ^        n        i                                  .  •       " . 

PABUAMK.NTARy  I»T«LLioBNC«    328  ^^^  compfetiou.     Very  naturally  the  contractors  objected  to 

-  any  such  interpretation  of  the  position.     In  giving  judgment 

the  Lord  Chantellor  pointed  out  that  this  was  not  a  case  of 

-^           rwi  •■7"   ^  ^^'^^  ^'^'^  temporary  stoppage  of  work,  but  of  a  prohibition 

•^    *^    -■■    -"^  ^  •  by  the  Government.     The  clause  in  the  contract  did  not  cover 

^ the  case  which  had  arisen,  for  the  circumstances  could  not 

The   Fixation  of  Nitrogen.  possibly  have  been  in  the  contemplation  of  the  parties  to  the 

There  are  manv  who  have  regar.b.l  it  as  a  reproach  to  thi.s  '^""traA  when  it  was  made.     Moreover,  the  interruption  was 

.  ountrv  that  nothing  has  so  far  been  .lone  in  the  fi.xation  of  "^  ■"^•"'^  ^  character  and  duration  as  vitally  and  fundamentally 

nitrogen,  an.l  that  we  should  depend  .still  upon  by-product  *"  '^''''"«''  ^''^'  ^""'1'*'""'^  *'f »"""  contract.     \\  e  think  it  must  be 

.wnmonia  and  upon  imports  of  Chili  nitrate  to  meet  our  needs.  "'''*'■  t"  ^U  fair-miiule.l  people  that  the  whole  character  of 

It  i.s,  then-fore,  of  mor.'  than  usual  interest,  particularly  after  •'"^''  *  '•""f^^-t  "I'^l't  I'c  revoluMoni.^ed  by  indefinite  delay, 

the  recent  pub|i.:atioM  of  reports  on  the  subject  in  the  Tnited  '""'  ^^'^^  ''>*  t'"'  <"'"<"  «-ork  could  be  resumed  the  .'ost  of  labour 

States,  to  learn   that  definite  action   has  been  taken  bv  the  '""^  >uaterial  might  be  entirely  diflerent  from  that  which  w«8 

(M.vernment,  and  that  th.-  subject  has  bv  m.  means  been  neg-  ""^'""".v  contemplated.     We  do  not  doubt,  therefore,  that 

l.cted.     From  a  statement  issued  by  the  (Jovernment  We  learn  ^his  Imal  judgment  in  the  House  of  Lords  will  be  received  with 

that  all  the  aspects  of  the  nitrogen  proiileni  have  been  under  '*i*t"*''»ctioii.                                   _ 
consideration  since  the  beginning  of  last  year  when  it  was  di'- 

jcided  to  set  up  the  .Nitrogen  Products  Coininittee.     The  Work  The  Inventive  Mind. 

lot  this  Coniinittec  has  been  heavy  owing  to  the  fact  that  data  in  .\  seitidn  nl  Mi.  .V.  \.  I'AMrHKLi.  Swi.nton'b  addr«>«.s  before 

[^■gurd  to  niuny  of  the  processes  are  not  easily  obtainable  and  to  the   Uoyal  Society  of  .\rt-s  on  November  21st  dealt  with  a 

line  extent  are  only  in  (iernian  hands.     Nevertliele.sH,  suHi-  ((ucstion  which  has  often  been  the  .subject  of  conunent — the 

pient  progress  bus  been  mad<'  to  cnabli-  the  Conimit'tee  to  pre-  fre<]uency  with  wiiicli  great  inventions  have  been  mmle  by 

ent  an  interim  re|)ort,  which  was  suinnitted  to  the  Minister  of  nien   in   fields  quife  ililTerent  from  their  ordinary  vocations. 

*'       ■     lis  in  February  of  this  vi'iir.     Il  appears  thai  the  Com-  The  ca.ses  of  .Ia.mks  Watt,  Ukouisk  STKrnKX«»N,  .\BKwuniiiT. 

^  tills  repiitt  reeoniniended  tl lection  of  :t  cyanamide  Lord  .Vkmstrom;  and  others  wen*  mentionetl  as  illiistratiiif' 

iiaving  an  annual  oiupui  "f  almiit  .'iK.lMMl  tons  of  cyana-  this  point,  and  it  was  also  8uggeste<l  that  eveii  groat  tlisci>verie.s 

Bill         \n   KxiMulive  Ciiiiiiiiilti-e    has    lieen    formed,    and    a  in    pure   science  were   often   made  liy   men  like  Cavknoihii. 

•<1"  ■       involving  a  huge  sculr  factory  with    an  eb-cfric    power  HoVl.K,  IlKltsrilKi.i.  and  others  \\ho  were,  in  a  sen.se,  "'  giftetl 

"'•%'■       IS  now   ill  coiime  of  prepuratmii  for  Mibiiiiimion  to  the  ainateurs."     While  ii  Would  pmliiibly  lie  generallv  concwli^l 

^'''■'             It  will  be  .seen  from  tiie  abstract  which  appeiirs  in  that  a  man  with  an  ob.ser\  ant  ininil.  and  with  the  innate  wien- 

'oliimn  that  the  urc  procens  iIoch  not  appeijr  in  the  tilic  spirit  of  in(|uiry  ofti-ii  throws  a  liesh  light  on  well-tnHlden 

'  iiilalions.  but  we  presume  thai  more  will  be  heard  of  path.s  o(  work,  we  think  some  i-:riii'ii  is  nece.HiMiry  in  drawing 

'    iiM  tliod  III  tliii  liiial  report.     With  the  more  cln-iiiiral  pro.  conclusions  from  nucli  exc  ■                      <  a«  tho.se  above.     In 

'  inen  wi' an- iiot  KO  iiiimedialely  coiicerned,  liitt  it  is  of  interest  the  era  wIimh  iiuw»t  of  the                             ami  inventions  were 

'■•  »i"te   thai   among  other  subjects   the   iniportunee  of  eheaji  made  there  v^iis  little  tiaiiin                                                                li  il 

I'owiT  i«  r..,o({nis.d.  and  methods  in\  olviiig  carJionimUion  liiiil  in  now  iindeisto.Hl.     It   >\..                                                         "n- 

LM   ill.  ,iii..„  1,.,^.,.  |„.,,„  ,.,,„,j,|,,^,,j        \V.'  hope  that  the  ntep-t  S.I  nenllv   nUl.il    iii.n     ^^  •                                                                    lu.     lnUI 

•rely  a  prehminaiy  low  ,iids  making  this  country  was  e\,ii.il.  -h  .uM                                                              Hut  it  in 

■<    imports  us  reL'AiiN   i.i'ir.L'iii   iirodil.ls  i.,  I,.-   ..I, ......  J    -I     '                                                                            .,.)   ..il>,.t.a 
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may  in  early  life  have  been  workiag  in  occupations  far  removed 
from  those  in  which  their  great  achievements  were  made,  yet 
these  achievements  followed  prolonged  and  patient  study  of  a 
highly  specialised  kind.  Nor  at  the  time  their  discoveries 
were  made  could  Cavendish,  Armsteoxg  and  others  be  re- 
garded as  ■■  amateurs,"  except  in  a  very  limited  sense.  •  On  the 
contrary,  they  had  devoted  years  to  absorbing  study,  and 
were  already  far  in  advance  of  most  of  the  other  scientists  of 
fheir  time.  Similar  considerations  apply  to  the  careers  of 
Edison"  and  others  who  were  self-trained,  and  rose  from  a 
humble  origin.  In  such  cases  the  native  genius  of  the  man 
triumphed  over  educational  difficulties,  but  the  basis  of  scien- 
tific and  specialised  knowledge  had  to  be  provided  before  the 
period  of  invention  in  any  particular  field  arrived.  Another 
fact  that  needs  to  be  borne  in  mind  is  the  greater  complexity  in 
scientific  knowledge  at  the  present  day.  Cases  of  great  dis- 
coveries by  outsiders  are  now  comparatively  rare.  Finally, 
it  must  be  remembered  that  while  a  genius  can  and  does  come 
to  the  front  in  spite  of  all  obstacles,  the  average  mind  is  help- 
less without  educational  assistance,  and  in  the  future  a  more 
widespread  scientific  knowledge  among  the  rank  and  file,  and  a 
capacity  to  experiment  under  direction,  will  be  of  vital  conse- 
quence. There  is  therefore  no  reason  to  draw  from  these  out- 
standing examples  the  conclusion  that  the  provision  of  edxica- 
tional  facilities  is  not  needed  ;  on  the  contrary,  opportunities 
for  scientific  training  were  never  more  necessary  than  they  are 
to  dav. 


that  Canada  might  ultimately  come  to  the  rescue.  When  so 
much  is  being  said  on  the  need  for  research  and  the  lack  of 
enterprise  that  has  characterised  some  British  industries  in  the 
past  it  is  encouraging  to  note  these  new  developments.  We 
have  sometimes  wished  that  a  little  more  could  be  said  of  the 
successes  of  British  enterprise  since  the  outbreak  of  war, 
instead  of  dwelling  so  much  on  its  failures  in  the  jiast. 


The  Mineral  and  Oil  Resources  of  the  Empire. 

Ix  this  issue  we  refer  to  two  of  a  series  of  interesting  lectures 
that  are  being  delivered  before  the  London  School  of  Econo- 
mics on  '■  The  Empire  ;  its  (!ommerce  and  Commercial  Require- 
ments." Prof.  J.  S.  S.  Brame  recently  dealt  with  the  subject 
of  mineral  oil;  while  Mr.  Sydney  Johnstone,  on  November 
16th,  gave  an  address  on  the  rarer  key -minerals.  A.*  regards 
mineral  oils  the  British  Empire  at  present  does  not  furnish 
more  than  about  3  per  cent,  of  the  world's  production,  by  far 
the  larger  proportion  of  this  amount  coming  from  Burma. 
Even  this  relatively  small  proportion  is  naturally  of  great  value 
in  times  like  the  |)resent.  But  there  is  every  inducement  to 
Hcarcli  for  new  sources  of  su[)ply,  and  tae  \  ery  wide  distribu- 
tion of  oil,  though  limited  in  ijuantities,  within  the  Emjiire 
ofTers  hope  that  in  course  of  time  new  and  larger  fields  may  be 
opened.  .Meantime  it  is  intere.-ting  to  note  that  in  the  tar 
Hands  of  Athabasca,  which  cover  an  area  of  2,01)1)  square  miles, 
we  have  a  Bource  of  great  possible  future  value,  as  soon  as  this 
area  is  more  fully  o])cned  up,  and  better  transport  facilities  are 
provided.  According  to  I'rof.  Bramk  there  are  latent  in  these 
.sands  ejiougji  oil  to  provide  the  world,  at  its  present  rate  of 
consuin|)tion,  with  supplies  for  nearly  2,t)()0  years. 


The  Rarer   '  Key-Metals." 

Is  tlie  uiatt'-rof  the  rarer  key-nn-lals  the  position  isdiffeii'iit. 
Within  thr  British  Ein]>ire  most  of  tlie.se  materials,  such  as 
tungsten,  rnolyl)(|enuiii,  tlioriuiii  and  ceriiini,  t4intaluMi, 
iridium,  &e.,  occur,  n<jt  only  in  many  rlilTeront  localities  hut  in 
hulistuntial  'jaantitien,  aiul  in  many  r.umm  the  ores  are  now 
being  Worked  with  coHKiderable  succenB.  The  Km]iire,  for 
exttitiple,  is  stated  to  be  providing  35  per  cent,  of  the  world's 
»ung'<ten.  Thin  metal  is  also  bein^  smelted  within  the  I'tiit^'d 
Kingdom,  whereas  itH  extraction  was  scarcely  attempti'd 
liefori-  the  war.  Molybdenum,  which,  like  tungsten,  is  ii  must, 
valuable  ingre<lient  in  special  st'-els,  also  occurs  in  HuOiricnt 
'|iuuititie»,  and  in  tlie  exlraction  of  this  material  tlie  I'niti-d 
Kiiit;(|om  appiarn  to  hold  a  very  strong  pomtion.  The  chief 
r.\ri|itioti  in  tlie  list,  of  available  metals  is  platinuni.  whii-li  up 
141  the  |ir<'wnt  has  been  derived  mainly  from  KllHsia  atid 
Columbia.     I!ut  even  in  this  ease  the  loctuwr  held  out  hope 


B.E.A.M.A.— Mr.  C.  H.  Wordingham,  president  of  the 
Institution  of  Electrical  Engineers,  has  accepted  office  as 
one  of  the  vice-presidents  of  the  British  Electrical  and  Allied 
Manufacturers'  Association. 

Institution  of  Electrical  Engineers.— At  the  meeting  of 
the  Insti'uution  of  Electrical  Engineers  on  Nov.  22  the  president 
announced  that  Prof.  A.  Righi,  of  Bologna  University,  had 
been  elected  an  honorary  member  of  the  Institution. 

Institute  of  Metals.— The  eighth  annual  May  lecture  before 
the  Institute  of  Metals  will  be  given  next  spring  by  the  Hon. 
Sir  Charles  Parsons,  K.C.B.,  F.R.S.,  who  will  deal  with  the 
subject  of  the  formation  of  diamonds.  For  over  30  years  he  has 
been  experimenting  upon  the  production  of  ai-tificial  diamonds. 
An  account  of  his  researches,  which  have  an  important  bearing 
on  many  branches  of  applied  science,  will  therefore  be  of 
great  interest. 

Telephone  Time  Service  in  Switzerland. — In  Switzerland 
the  complete  susjsension  of  private  wireless  installations  at  the 
outbreak  of  war  caused  considerable  inconvenience  to  the 
watch  and  clock  industry,  which  was  accustomed  to  take  its 
time  from  the  wireless  time-signals  issued  from  the  Eiffel 
Tower.  The  difficulty  appears  to  have  been  overcome  by  an 
automatic  apparatus  installed  at  Berne,  which  receives  the 
wireless  time  signal  and  conveys  it  by  telephone  to  those  who 
so  desire.  It  is  said  that  the  telephone  transmission  has 
proved  quite  successful,  accidental  errors  in  transmission 
being  rarely  more  than  one-tenth  of  a  second. 

Resisting  Chemical  Glassware. — A  recent  number  of  the 
'■  Journal  of  the  Societ}'  of  Glass  Technology  ""  contains  an 
exhaustive  paper  by  Messrs.  J.  D.  Cawood,  S.  English  and 
W.  E.  S.  Turner,  on  the  "'  Attack  of  Chemical  Reagents  on 
Glass  Surfaces.'"  A  variety  of  tests  are  described  and  Mr. 
G.  J.  Peddle,  in  opening  the  discussion,  placed  them  in  the 
following  order  of  importance  :  (a)  Water  tests,  (b)  alkali  and 
acid  tests,  and  (r)  cracking  tests.  Tests  carried  out  on  the  six 
l>est  glas.?es  available,  which  included  all  the  Briti.sh  glasses 
on  the  market,  showed  that  these  varieties  were  superior  to 
the  Jena  glass.  The  British  glasses  now  available  are,  there- 
fore, not  merely  substitutes  for,  but  actually  in  chemical 
resisting  power  superior  to,  the  previous  German  best. 

Operation  of  Ice   Plant  Motors    at   Constant  Load.— 

Till'  ailviuitagcs  of  the  exitcc.  cDntroi  of  iiuicliinriy  ])ermitte<l 
liy  tlie  use  ot  eh'ctric  power  are  di-iiioiistrated  in  tlie  case  of 
the  Greater  New  Yoi-k  Ice  Co.'s  jihint,  which  receives  energy 
from  the  Edi.son  Electric  Illuminating  Co.  of  Brooklyn. 
.\ccording  to  the  "'  Elecv.rical  World,"  this  ice  comjiany  ]iays 
fill'  energy  on  a  maximum-demand  rate.  It  has  accordingly 
undertaken  to  operate  its  machines  on  the  i)asis  of  jiower  input, 
keei>ing  that  constant  and  varying  other  factors  to  meet  the 
changes  in  opciating  conditions.  Variations  in  the  |)owor 
curve,  therefore,  point  directly  to  unsuspected  troubles — hot 
bearings,  &c. — wiiicli  are  itn mediately  remedied.  T'his  ])lant 
is  operated  at  a  very  high  elliciiuicy.  2,'jO  tons  (227  t.)  of  ice 
being  pro(lu(-ed  in  21  hours  by  ."i-^d  ii.r.  in  motors  operating 
the  compiensors.  At  the  .suiiic  time  the  cost  for  the  energy 
coiisiitiiril  is  a  iiilniiiiurii. 

Science    in    Examinations    for    the    Civil    Service.     A 

mi  iiiuiundum  issue<l  by  tlie  Committee  on  tlie  Neglect  of 
Science  recalls  that  in  the  last  ri'imrt,  issued  in  .Inly,  nu'iition 
was  made  ol  the  Committee  appointed  by  II. M.  Tn-asury  to 
consider  t.lu'  scIk'itm-  of  examiimtioii  for  Cla.ss  I.  in  the  Civil 
iSi'r\ice.     The  report  of  the  Civil  SeiTice  Commissioner  (.Mr. 


November  30,  1917. 


THE  ELECTRICIAN. 


299 


Stanley  Leathes)  has  recently  been  published,  and  the  memo- 
randum speaks  with  approval  of  its  main  conclusions,  which 
an-  desii/ned  to  provide  adequate  recognition  of  science  and 
■'  ii|ual  opportunity  "  for  all  subjects.  Thus,  classics  will  in 
future  have  no  advantage  over  the  natural  sciences  in  such 
examinations.  The  memorandum,  however,  remarks  that  the 
report  .stops  short  ao ''  permissive  legislation  " — i.e.,  it  removes 
to  some  extent  the  barriers  hitherto  imposed  on  science,  bu'  io 
does  nothing  to  compel  the  nianagers  of  the  great  public 
■'■liools  and  universities  to  adopt  a  more  intelligent  scheme  of 

incation. 

The  Preservation  of  Wooden  Poles. — The  tendency  to 
decay  o£  wooden  poles  .supporting  aerial  lines  is  a  matter  that 
may  often  require  close  attention  in  remote  districts,  where 
a  very  extensive  area  is  covered,  and  i)eriodic  inspection  is 
not  very  easy  to  carry  out.  In  geniMal,  it  appears,  the  un- 
expected failing  of  wooden  poles  i.s  due  to  internal  decay 
I  :iused  by  certain  micro-organisms  which  affect  the  wood. 
I II  an  article  in  the  "  Electrical  World  "  Mr.  H.  W.  Meyer  gives 
the  results  of  experience  based  on  the  inspection  of  a  system 
111  Minneapolis  comprising  20,000  poles,  and  describes  various 
methods  of  treating  the  wood  Witli  hot  creosote  so  as  to 
destroy  the  micro-organisms  respon.sihlr  for  its  decay.  Treat- 
ment takes  the  form  of  immersion  in  a  tank,  or  the  solution 
may  be  applied  with  a  brush.  The  former  method  is  naturally 
the  more  thorough,  and  as  the  extra  cost  is  estimated  to  be 
onlv  5  per  cent.,  the  expense  seems  well  worth  while.  It  is 
stated  that  poles  treated  in  an  open  tank  ma}  last  twice  as 
long  as  those  merely  treated  with  a  brush,  but  even  the  brush 
treatment  has  the  eSecb  of  lengthening  the  life  of  the  pole  by 
about  a  third. 

Permanent  Memorial  to  Women's  Work  on  Engineering 

Mmiitions.     ■  1 1,   is   p;ilt   of   rlie   .scope   of    lie    U'oiueri's   SiTt.iotl 

of  the  National  War  Museum  that  it  should  contain  a  per- 
manent collection  of  engineering  exiiiliits.  illu.strating  the 
proficiency  attained  by  women  in  woik  of  an  engineering 
nature  in  connexion  with  the  manulaciiue  of  munitions  of 
war.  The  range  of  womens  work  on  iiiuiiitiim.s  and  on  other 
engineering  work  nece.s,sarj'  to  the  war  is  so  vast  that  a  special 
committee  lia.s  been  formed  to  undertake  the  work  of  collecting 
Huitalile  specimen.s,  and  firms  arc  iiivite<l  to  us-sist  this  Com- 
iiiii.f.ee  by  subniittiiig  particulars  of  .such  exiimpie.s  us  they 
would  he  willing  to  i)resi-nt  to  the  NiUiotuil  War  Museum. 

The  iiill(.<ti(in  is  only  intfucli-d  to  illuHtnilf  thi-  niiliire  of  work  wliiih 
woliK'n  liavo  iinilert<iken  since,  ami  in  consoiiieiicc  of,  tho  w»r  ;  unci  it 
will  incliiilc  tlctiiil-s  of  ncrocnxincs,  ucroplimcs.  «lci>in  iind  otlicr  rn({ine«, 
iiicilor  veliiilcH.  miichine  tooU,  mum.  mniill  iirin».  projcctilM,  K*"Kes. 
ciiltem  iin<l  Hniiill  UkiU,  |{iin-HiKlitH  niid  otlni- arliclcn  roniinK  wiUiin  the 
liinilntiun  mentioned.  Thr-  mimo  luiil  «i|ilre.HM  of  the  finn  Riviny  the 
ii|>i.r'i(nenM  may  Imi  rerx)rile<l  in  n  niHiincr  iippruveil  liy  the  Coniniillec, 
either  on  tlie  Hiiecimrnx  or  on  the  ca.He  cimlninilitt  them.  It  in  1i<i|M'(1 
thnt  lirniH  employing;  women  on  cn^'inccriny  work  in  eonnei-tion  with 

the  milking  of  wiir  mat<Tiftl  will  he  willini;  I inlrilmte  n|ircimenH  which 

1  will  eoiiMtitiitj-  a  |ionnanenl^  memonnl  .mil  rcconl  of  the  work  women 
hiivc  iloni-  in  thi'  war.  (VMninuniiiilionx  iihonlil  Ih"  adJretiwil  to  the 
linri.  necn-lary  of  the  Women'"  W'imU  Siil>-t'nminitl(<e,  Nntiounl  War 
.Mii~enm.  !).  ()iieen  .Anne'n  i;<>ti',  Lnndoii,  S.W.  1.      It  in  not  deaircd  that 

Iwiliipll'il  xlionld    lie  mill    Ml   tile   lirwt    IMHlilflie. 

Protection  ot  Central  Stations  AKainst  Short-circuits  — 

i.         ■  .  cut  aitiije   ii>   the'    K.v  u.- ( Jeiieriile  dc  rKlecli  i  cif." 

iirtime  refcnt  to  some  i-xperience.s  of  nhort  circuits  in 

lertrical  inHtallations  in   Maku,  which  furni.Hh  power 

!■  n.tptliu  and  petrojeiiiii  iniluitrieH  of  that  n-gion.     .\cei- 

•In  •   muiMly  dm-  to:    (n)  Defects  in  cnndiictoM,  incliiilin,; 

•kr.        Ill    ehokiiig    coils,     niiitiiD'    of  conductor    Hupports. 

'•ill        coiinectioiiH     at      liiislitirM.     aiid    defeet.t     in     rirenil 

lireul  ,  :         (/,)    ui'i'idrnts     itrisiuff    lliroiigli     iinix>r[ectiotm   in 

lit    lireukrrH.        AieidentJl    ttie  e.Hpeciiilly  prevalent  in 

i"r<>  a  nuinlier  of  ali.iTnntorM  un>  working  in  piinillel 

aii'i  CI.'  tliereforr  less  prevalent  in  .Hiiinll  <«liitiitns.     Tlie  value 

"I  the  current  wlieti  an   altertmtor  is  itlioit  ciieiiili'd  i-i  only 

limited  Ity  tlie  iinpedunce  of   the  iirninturi',  Hiid   iiiay  rim-  tn 

Ml  or  (V»  tinie«  tin-  iii>rini*l  current  for  »  i«hort  lime.  miIim' 

t|Mei,t|y  diiiiiniNliing  to  iibotit  h>  'Jti  liinim  the  nonnfil  \  nhie 

'  iul  design  tlie^e  (|Uiii|lit|ei  nmy,  llowevei. 
'he  uluive  vutiieK.       Among  the  preeailllolia 

■I    .If       'l>  Ti.--    -I (    •'■■•    '  •'  ^1    •■  ■ 


station  into  independent  groups  of  machinos ;  (2)  the  dimi- 
nution of  the  apparent  power  by  improving  the  power  factor 
of  the  system  ;  (."})  the  limitations  of  short  circuit  currents 
by  placing  reactances  in  the  circuits.  Attention  may  also 
be  given  to  the  prevention  of  short  circuits  by  reinforcing 
the  stability  of  conductors — a  matter  that  is  difficult  to  deal 
with  in  practice,  owing  to  the  very  variable  resisting  power 
of  insulators  or  connections  to  violent  short  circuits.  The 
author  also  suggests  that  the  oil  circuit-breaker  is  still  an 
imperfect  form  of  apparatus,  that  great  vigilance  is  necessary 
in  the  supervision  of  breakers  of  this  kind,  and  that  they 
should  always  be  placed  in  such  positions  as  to  minimise  the 
results  of  accidents. 


OBrrUART. 

Deaths  ox  AcxrvE  Sebvice.— The  following  deaths  on  active 
service  are  reported  : — 

Pte.  Joe  Shaw  (King's  Liverpool  Regt.).  aged  23.  who  has  Ixx-n  re. 
ported  killed,  wa.s  formerly  employed  by  .Me.ssrs.  Dick,  Kerr  i-  fo. 

Gunner  Wm.  Wilkinson  (R.F.A.),  aged  27,  formerly  a  Burnley  tramc«r 
driver,  is  also  reportc8  killed. 

.\cting  Petty-Officer  David  Robertson  (RX.D.),  aged  23,  who  was 
killed  in  action  on  Oct.  26,  had  served  an  apprenticeship  as  an  electricAl 
engineer  at  the  Montrose  Electricity  Works,  and  was  in  the  employ 
of  Falkirk  Corporation  prior  to  the  war. 


PERSONAL. 

ilr.  Walter  Allnutt,  P.S.A..\.,  wlio  ha-s  for  many  years  held  the 
post  of  secretary  of  Callender's  Cable  &  Construction  Co.,  Ltd.  and 
the  Anchor  Cable  Co.,  Ltd.,  has,  in  consequence  of  his  advanced  age 
and  the  necessity  for  obtaininir  greater  leisure,  requested  the  direc- 
tors of  tliose  Companies  to  relea.se  him  from  his  encagenieut  witli 
them.  The  directors  have  acceded  to  his  request,  and  have  up)X)int«d 
Mr.  Howard  Foulds,  who  is  at  present  secrctjiry  of  the  F.lcctric 
Supply  Committee  of  the  Binuiiigham  City  Council,  to  (ill  the 
vacancy  thus  occasioned.  Mr.  Foulds  will  commence  his  dutioK 
as  secretary  of  the  above  Companies  on  .laji.  1.  1918. 

On  Xov.  I)  Mr.  H.  Faraday  Proctor  celebrated  his  25th  year  of 
service  as  engineer  and  general  manager  to  the  electricity  depart- 
ment of  the  Bristol  CoqMiratiou. 


ARRANGEMENTS  FOR  THE  WEEK. 
FRIDAY,  Nov.  30th  (tt  day) 

Institition'  op  Mkchaxicai:  Enoinkkrs. 
tl  p.m.     M  the  liislitiition  of  Civil  Kngineer*.  Creat  (ieorgc>.st(t<et, 
Lomlon,    S.W.     The    Thoma,s    Hnwksley    liPCture    on     "  Bral 
Kngine.s,"  by  Capl.  U.  Ki.ill  .S;»nkey.  Cli. 

.luxiou  Instititiov  ok   Knoinkkhs. 
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UOVAI.  SorlKTV   OK    .VWTS. 
^..yi  p.m.     \l  .lohnstreet,  .\delphi,  I><mdon.  W.C.     (Cantor  Lceturu 
on  "  Progn'as  in  the  MeUiIlurgy  of  Copiwr,"  by  Ur.  H.  C.  H. 
C«r|M<nter.     {Ixx-tiire  1.) 

.Sim  ii:tv  ok   KNniNnRiiH. 
S  p.m.     .^t  the  (e'.i|..i.'>'  il   liiMidile.  Kiirlmxtim  Houv.   IVmdill^v, 
l,<in<liin.  W.      I/. 1.11.  .'11     High  "iH-eil  lUilw»y»»(tcr  the  Wur." 
by  Mr.  r.  Kc.iinej. 
TUESDAY.  D«c.  4tb 
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C.   J.    BEAVER'S    ADDRESS    TO    THE    MANCHESTER    LOCAL    SECTION    OF    THE 
INSTITUTION  OF  ELECTRICAL  ENGINEERS.* 


The  conditions  of  war  which  are,  uiifoitunately,  still  w^ith  us. 
have  ^vTOUght  kaleidoscopic  changes  in  the  worlds  industry.  In 
our  country  the  marvellous  creation  and  development  of  our  lighting 
forces  has  been  fairly  paralleled  by  our  industrial  mobilisation 
and  the  response  of  industry.  This  response  has  been  made  by  no 
body  of  men  more  readily  or  efficiently  than  professional  and  indus- 
trial engineers. 

Although  the  industrial  machine  has  been  hampered  by  many 
things  and  in  divers  ways,  the  mobility  and  adaptability  of  the 
whole  has  furnished  a  demonstration  of  our  country's  industrial 
potentiahty  which  augurs  well  for  the  strenuous  years  ahead. 
Manufacturers'  and  Traders'  Associations  recognise  that  only  by 
combination  in  comprehensive  schemes  of  federation,  embracing 
everj'  fmidamental  featiu-e  from  education  onwards,  can  the}'  wield 
sufficient  influence  in  national  and  international  affairs  to  do  their 
part  in  ensuring  the  industrial  supremacy  of  ow"  Empire. 

The  engineering  institutions  and  other  scientific  bodies  perceive 
clearly  that  the  maximum  benefit  to  the  nation  from  their  functions 
and  activities  is  obtainable  only  by  co-operation  ^^ith  the  Federated 
Associations,  Advisory  Comicils  and  other  bodies  which  the  neces- 
sities of  the  times  have  called  into  being. 

The  Imperial  (iovernment  recognising  that  the  assistance  which 
they  formerly  gave  to  scientific  research  and  its  industrial  appUca- 
tion  was  inadequate  to  meet  the  conditions  revealed  by  the  effects 
of  war,  have  hastened  to  make  good  the  deficit. 

Among  other  points  now  receiving  attention  are  the  insistence 
on  a  knowledge  of  industry  and  scientific  training  on  the  part  of 
those  in  Government  Departments  administering  industrial  matters, 
the  reform  in  status  and  composition  of  Advisory  Councils  and 
Committees  attached  to  Government  Departments,  and  the 
reform  of  the  Patent  Laws. 

Recently  Sir  liobert  Hadfield  and  others  have  strongly  advocated 
an  Empire  patent  system  with  uniform  practice  and  contlitions 
regarding  such  mattera  as  period  of  protection,  fees  payable  by 
the  inventor,  and  so  on.  This  is  extremely  desirable,  and,  so  far 
as  a  laj'man  can  see,  should  not  be  outside  the  realms  of  possibility. 
Educational  reforms,  especially  such  as  relate  to  the  liigher 
scientific  training  in  our  technical  colleges  and  universities,  have 
been  closely  considered  and  fully  discussed  of  late.  t 

Assuming  that  the  ultimate  object  of  education  should  be  to 
train  and  guide  the  development  of  the  inherent  mental  capabilities 
of  the  individual  to  the  good  of  mankind,  it  would  appear  to  be 
sheer  illogical  conservatism  to  utilise  the  classics  to  that  end,  and 
to  neglect  the  .sciences.  In  these  times  of  stress,  however,  there  is 
a  danger  of  taking  an  unbalanced  view. 

While  urging  reform.^,  therefore,  I  would  also  plead  for  the  avoid- 
ance (}i  revolution.  ClassicaJ  education  is  as  necessary  to  the  dcye- 
loptnent  of  civilisation  as  scientific  ;  and  without  the  humanitics- 
without  the  literary  and  artistic  aspects  of  life  —the  wheels  of 
progrow  must  be  like  the  wheels  of  the  Juggernaut  car. 

Ah  regards  general  eriucation,  however,  lira(.'  formerly  given  to 
claHsicaj  studies  shoultl  be  oncroached  on  for  science  subjects. 
In  jiublic  schools  facilitic.H  for  scientific  training  should  be  greatly 
augnii  nt4-d  and  Mciciitilic  Kubjecls  given  due  ])iomincncc.  In 
fact,  wientilic  knowletlgc  shoulil  gradually  comi?  to  be  regarded 
as  part  of  the  intellectual  cqui]unent  of  an  educated  man,  and 
bciotne  rellectcd  in  the  habits  of  thought  of  every  citizen,  in- 
depcii/lently  of  any  tangible  application  of  science  in  his  daily 
round. 

There  are  two  outstanding  |)oints  which  I  sliould  like  to  emphasise 
(irstly,  the  desirability  of  making  greater  uhc  of  jiostgriKluate 
courMiw  where  them-  nbeady  exist,  and  providing  them  wlicic  liny 
do  not,  for  these  eonstilule  the  jiieans  whereby  thi'  induHlrial 
retx^areh  man  may  keep  in  touch  with  the  best  modern  methods 
«(  pure  rcHearch;  Heciindly.  the  vital  im|K>rlanee  of  attracting  the 
liedt  men  U>  the  chairs  of  our  I'niversitieH,  ]irofeHHiirslii])H  in 
technical  colleges,  and  the  hcadmaHl<THhipH  of  our  hcIiooIh.  The 
lirovision  of  meniiH  to  tliis  end  shoulil  be  treati'd  as  a  national 
consideration   of   themoHt  urgent  character. 

The  wolio  of  our  technical  hcIiooIh  is,  unforlunutcly,  cram]>ed 
by  the  varying  re<(uirenipnt»i  of  ililliTent  industricH  and  induHlriat 
ccnlreH,  anri,  f ur(  lier,  the  growth  of  scii-nlilic  kiMiwIedge  is  so  nijiid 
that  the  etlicienl  |>laniiing  of  curricula  beconics  increasingly  dillicull. 
The  wi<lor  incluHion  of  scientific  teiichinit  in  general  educatiiui 
will  help  out  thcMc  drawbacks  lJ>  an  appreciable  extent. 

I'aHsing  to  the  rnnller  of  the  coiiHervntion  of  our  luilund  M'sources, 

•  AbulrHOt. 


the  economical  utihsation  of  fuel  obviously  claims  first  attention 
jMatters  relating  to  the  classification  of  coals,  carbonisation  and 
gasification  processes,  and  other  treatment  bearing  on  the  recovery 
and  economical  use  of  the  various  resultant  products  are  being 
handled  by  the  Fuel  Research  Board. 

With  regard  to  the  generation  and  ihstribution  of  power,  con- 
siderable steps  have  been  taken  in  the  direction  of  making  the  most 
efficient  use  of  existing  power  plants,  and  a  general  Unking  up  scheme 
has  been  propounded  whereby  the  power  requirements  of  the  country 
may  be  served  by  about  16  systems  instead  of  something  like  600. 
Recommendations  of  a  far  reaching  and  more  or  less  concrete 
character  have  been  made  dealing  with  such  matters  as  the  most 
economical  sizes  of  generating  stations  and  units  of  plant,  and  the 
most  efficient  transmission  voltages. 

The  whole  subject  from  \^inning  the  coal  to  distributing  the  power 
has  called  for  the  co-operation  mider  Government  auspices,  of 
mining,  chemical  and  electrical  experts  as  well  as  the  organised 
support  of  the  various  scientific  and  engineering  bodies. 

Conditions  resultant  on  the  war  have  sharply  enforced  on  our 
notice  the  truth  of  the  forecasts  of  that  far-seeing  scientist,  Sir 
Wilham  Crookes,  relating  to  the  effect  of  the  depletion  and  un- 
favourable chstribution  of  the  world's  stock  of  natural  fertilisers 
on  its  food  supply,  and  the  result  has  been  an  access  of  interest  in 
electrical  processes  for  the  fixation  of  nitrogen. 

The  electrical  stimulation  of  plant  growth  has  also  been  brought 
to  the  fore,  and  although  for  various  obvious  reasons  it  has  made 
little  headway  during  the  past  20  years,  there  is  probably  a  fairly 
wide  futiu-e  before  it. 

The  next  necessity  of  those  wliich  I  enimierated  a  few  moments 
ago — the  linking  up  of  science  and  industry^is  one  which  is  of 
particular  interest  to  us  as  an  Institution.  A  broad  survey  of  the 
industrial  field  shows  that  the  relationship  between  science  and 
industry  is  much  closer  in  some  ijidustries  than  in  others  ;  and 
again  in  various  branches  of  a  given  industry  the  breadth  of  the 
dividing  gulf  varies. 

Perhaps  the  best  case  one  can  take  as  an  illustration  is  the  chemical 
industry.  Its  relation  to  pure  science  is  perhaps  more  dii'ect  and 
less  complicated  than  in  any  other  industry  comparable  with  it  in 
magnitude  and  scope,  and  yet  in  some  parts  of  it  the  gulf  is  both 
wide  and  deep.  Its  branches  vary  from,  say,  the  manufacture  of 
definite  chemical  substances,  for  instance,  fine  chemicals,  dyes, 
optical  glass,  ex|)losives,  &c.,  to  manufactures  in  which,  although 
definite  chemical  jirocesscs  are  involved,  the  products  have  an  in- 
definite chemical  composition,  such  as  textile,  paper,  leather,  and 
ceramic  goods. 

In  some  cases  there  is  little  difference  between  laboratory  and 
commercial  scale  operations.  In  others  the  operations  are  often 
of  the  crudest  description,  and  the  degree  of  control  very  meagre. 
The  electrical  industry — having  the  advantage  of  l)eing  com- 
paratively modern— has,  broadly  speaking,  its  foundation  in  scien- 
tific research,  and  its  general  structure  largely  built  up  on  industrial 
research. 

There  arc,  however,  many  other  important  industries  which 
have  been  very  largely  built  u])  on  an  empirical  basis,  and  in  addition 
subdivided  so  that  their  components  and  products  pass  through 
several  isolated  branches  of  those  industries  before  they  are  com- 
pleted. They  may  even  for  economic  reasons  have  to  go  out  of  the 
coiuitry  for  certain  processes  to  be  peifornied  in  the  course  of  their , 
production.  The  cotton  industries  and  some  "  chemical 
mainifacturing  processes  furnish  instances  of  this.  It  is 
therefore  clear  that   various  grades  of  treatment  are    demanded. 

We  may  regard  scientific  research  as  the  june  scicntitic  work 
<arrie(l  out  by  ])liyHici.sts  and  scientists  with  the  .sole  object  of 
widening  the  "bounds  of  .scientific  knowledge;  and  we  may  define 
induKlriHl  research  as  te<hni<al  investigation  having  more  or  1 
directly  utilitarian  objects  such  as  the  ])ro(luction  or  improvement 
of  luattM-inlM.  ])roccsseM  aiul  manufactured  goods. 

There  is  an  iiitennediate  grade  of  re.scMrch  usually  classed  as 
siientilic,  I'onsisting  of  more  or  less  detached  investigati<uis  into 
fimdamental  probU'ms  of  industry  and  manufactuiv,  and  the  a(U'U- 
jiiuljilioM  of  scientific  data  which  constittitcs  or  sho\il<l  constitute 
I  lie  biiHls  of  iiuluslry. 

\\  <■  Mi'iy  call  Ihiise  engaged  in  these  three  grades  of  rescaicli  the 
S(  ii'iitiat,  the  tecluiojogist,  an<l  the  wnsultiiiit  respectively.  It  is 
<i1p\  lollH  I  hill  no  <Mie  grade  of  luim  can  Hatisfiictorily  fnilil  I  lie  rei|uiic- 
menlH  of  more  than  one  (jf  tlie.s<'  grades  of  ri'seiucli.  His  liliicss  for 
'  1 1  her  depends  on  bin  education,  trahiiiig,tcmiMTai)iciil  mid  iiieiilality.  I 
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,The  pure  scientist  is  a  proilutt  of  tlit-  highest  training  that  can  be 
devised  and  afforded  by  our  universities,  the  greatest  intellectual 
asset  a  countrj'  can  have.  His  work  is  necessarily  more  or  less 
specialised 

In  addition  to  his  close  specialisation,  a  general  characteristic 
of  the  physicist  or  pure  scientist  is  lack  of  sj-mpathy  with  the  indas- 
trial  application  of  science.  By  reason  of  the  detachment  conse- 
quent on  these  characteristics  the  pure  scientist  Ls  ob\-iouslj-  far 
removed  from  coastituting  in  himself  the  required  link  with  industrj-. 
A  point  worthy  of  note  in  connection  with  the  work  of  our 
3f  ientista  and  physicists,  and  one  wliich  undoubtedly  has  a  relation 
to  our  national  characteri.stics  as  compared  with  those  of  other 
nations,  is  the  absence  of  speculation  and  eagerness  for  precedence 
and  notoriety  wliich  is  painfully  apparent  in  some  other  countries. 
The  technologist  has  up  to  the  present  usually  been  the  product  of 
our  technical  schools  and  colleges.' 

I'ntil  recently  the  general  state  of  industry  with  relation  to  science 
has  not  been  compatible  with  the  technical  adaptation  of  university 
trained  men,  and,  on  the  other  hand,  their  training  has  been  too 
I'-adcmic  in  relation  to  the  state  of  industr\-. 

The  trend  of  .scientific  education,  the  progi-e.ss  of  industry  towards 
'  M-ientific  methods,  and  the  consefjucnt  relea.se  from  drudgery  of 
'  lie  technologist  so  that  he  can  make  crtieient  progress  in  industrial 
•  search,  combine  to  demand  that  his  .-'tatus  and  training  facilities 
shall  be  improved.  When  this  is  aeconiphshcd  he  will  con.stitute 
the  most  etfieient  link  we  can  have  between  s<ience  and  industry, 
liecau.se  he  will  be  potentially  able  by  reason  of  his  scientific  eijuip- 
ment  on  the  one  liand.  anrl  e.\pcrience  on  the  other,  to  span  the  gulf 
which  .separates  tljem  at  almost  any  de-iiid  |ioint. 

The  scientific  consultant  ha.s  been  in  the  iiM.-,t  a  kind  of  jiioneer 
f  seienee  in  industrial  territory,  and  it  was  (o  him  rather  than  to 
lie  physicist  or  pure  .scientist  that  the  riiamifacturer  appealed  to 
lor  help  over  indu-strial  stiles.  He  has  not.  however,  usually  been 
in  such  intimate  contact  with  the  ramifications  of  specialised  manu- 
facture an  the  teeh^iologist. 

In  rwent   vears  the  manufacturer  has   in  ninnv  crises  been  able 


to  appeal  for  scientific  informiuior.  to  such  sources  as  the  Xationa 
Phj-sical  Laboratory,  the  Imperial  Institute  and  the  research  panels 
of  his  professional  institutions,  trade  a.ssociations  and  Chambers 
of  Commerce  :  but  valuable  a.«  such  links  have  been.'the  very  nature 
of  the  demands  made  upon  them  ha.s  resulted  in  their  pure  research 
work  lieing  more  or  less  dominated  by  consultative  and  proving 
house  work.  They  have,  therefore,  only  partially  fulfilled  those 
functions  which  should  be  covered  by  the  separately  co-ordinated 
and  jointly  correlated  work  of  our  universities  and  our  industrial 
research  laboratories. 

Generally  it  may  be  said  that  the  ch-ef  hindrance  to  the  co-opera- 
tion of  science  with  industrj-  has  been  attributable  to  the  lack  of 
scientific  knowledge  on  the  part  of  the  manufacturer.  Conse- 
quently it  was  in  a  narrow  and  diftident  spirit  that  indastr\-  approached 
science.  In  the  early  days  the  advances  towards  co-operation  usually 
came  from  the  other  direction,  and  were  often  received  by  industrj' 
with  suspicion.  In  consequence  of  this  attitude,  industrj-  as  a 
rule  got  no  more  than  it  deserved.  Science  had  to  be  gaudily 
arrayed  to  render  itself  attractive  to  industry. 

Happily,  during  the  pa.st  2(t  years  or  so.  owing  to 'i lie  general 
advance  of  scientific  education,  the  manufacturer  has  eradually 
realised  that  the  function  of  science  was  not  merely  to  give  occa- 
sional assistance,  and  that  the  requirements  of  progress  demanded 
the  services  of  trained  technologists  who  could  live  and  grow  up 
with  him.  The  manufacturer,  as  shown  by  t  he  readines*  of  his  associa- 
tions to  co-operate  in  all  matters  relating  to  education  and  re- 
search, is  now  prepared  to  take  his  place  in  the  genonW  scheme  of 
advance. 

In  ftiture  progress  the  Imperial  Oovennnent  must  lead  tlie  way, 
supported  by  the  Govermnent  Departments,  the  eihu-ational  author-, 
ities,  the  scientific  societies  and  the  professional  boihcs.  The  in- 
dustrial associations  and  federations  and  commercial  ia^titutions 
niust  also  contribute  their  intiuence  ami  n-sources.  .\nd  in  addition, 
to  securing  co-operation  l>etween  the  individu^d  manufacturers 
their  managerial  staffs  ami  the  industrial  rank  and  tile,  the  sympathy 
of  the  general  public  must  lie  enliste<l. 


PYROMETERS    AND    PYROMETRY. 

■   {CuiK-litilfil  Jromp.  264.) 


In  what  follows  we  conclude  our  account  of  the  discus-sion  held 
by  the  Faraday  .Society  on  this  subject.  The  I'apnrs  by  Messrs. 
Northrup,  Whipple  aiul  Brown  were  given  in  our  issue  of  Nov.  10 
and  by  MeHsrs.  Griffiths  and  .Schofield  in  our  last  issue. 


I)I.S(  IS.SI()N. 
.Mr.  A.  ,1.  Wkhb.  spi'aking  with  rennrcl  to  ihr  tin  pynimeter,  Hiii{ge«lc<l 
that  it  wan  not  |>oKi<ili|e  to  adopt   that  in  the  rii.se  of  ram  inetnls,  and 
nukiil  to  know  how  tlie  teinperatiin-  of  llir  fiiiH  tions  of  the  rare  nietnls 

and  tlie  lopper  lends  wiis  udjiisled.     Tliere  would  s i  to  be  n  possibh- 

•  lillieulty  when  uxm^  high  tem|H'raliiri'  in  Inink;  nlile  lo  make  full  iixe  of 
I  he  Hlft.  i.rl'Ofi.  of  .old  uroimd. 

.Mr.  .1.  IChoiiks  iinid  thiil  no  menlion  wim  made  in  any  of  the  l'n|M'ni  of 
I  he  Wilioridi  pyrometer,  which  had  Ui-en  desitined  a»  far  back  ilh  IH8fi. 
111. I  hud  \nfn  imed  nuwl  HUecnuifully  tor  rontnillint:  the  tomiM'nilureM  of 
ur  hhinl  fiiniiireii. 

.Mr.  II.  .S.  Tavi.oii  mtiil  he  wan  in  I'rinrelon  nt  the  time  Dr.  Nortbnip 
iide  hiH  preliininiiry  invest iuation.      He  duubtnl  whether   the  lumaif 
"Ulil  Ih'  iiiu'fiil  for  everyday  oihtiiIioiim,  liecau»e  the  coat  of  the  installa- 
tion (or  iTiii'ihle  work  was  very  IiikIi. 

I>r.  Wm.tkii  Koskmi.m     iI kIiI  the  Northnip  (iiniiw<>  held  out  eon- 

IderiiMc  proMiiiu'.      It    uiu<  true  llnii   tin'  eli'.triiid  npphnneex  niiinnnl 

of  a  noniewhiil  einlionite  nature  ;    ii|ipnreiitly  a  Imtlery  of  eondeniXT 

Hi   \iirioiiii  roilii,  hut   whether  l)ii'\    Hiiiild   Muhtnl<'  iigainM   thi-  iNimi. 

"■  of   the  (iirniK'e  to  the  eiiteiil   tlie  IokI    K|H'aker  iiiiKBe>l<-<l  wim  ih'. 

■dly  iloiiliKul.      After  nil.   Ihr   ..|i|.|i.iiieim  rfi|iiinnl  for  the  onlinnry 

.|»'    .r  of  the  I  nrlKin  r>"i«ti%ii.  e  lyiM-, 

ir  .1"   i|'        Th.-  iMimlliility  of   |iriN|iinnK  very 

"  ■  'I or  iiiiv  other  remitter  whieh  wan 

til.- .vim  mpilnl  e.wl.    Then- 

'  l>     tine  <l  rolil  jiiiii  III. II.  will,  h 

!.         I  .  I     I  Iherm.ieleiln.  e|Ie.l  at  the 

u.lini;  .l..»n  lo  the  liiirii-d  lohl  jiineliiin  wen- 

.lliiv^  .ilher   lo  the  i(AlviiniMneti<r  or  to  the 

V«  lo  the  iiw  of  mull  liiirii.<l  .-..lil  Jun.lion*  in  work". 

the  (tn-nt    lieiil   ill  Ihi-  ti.iifhlioiirliiMMl  ..(  n  liirhnee,   il 

'    'll«lnn<e  in  the  horiroiitKl  ilir.^  li.iii  w.nild  h.ive  lo  Ih> 

.ol.  I  I..   .>  ....I  ii...il.l.         M.    il,......|i.    M.     I'.,....,,  wA«  n 

iM.t   Ih. 
....  for 


tn.    (iirniii 
hv  MO  ni 


ilher  of  Ih. 
N  miMiile  or 


,|,|, 


there  the  wir.-.  I 
lo  Ihr   win""   I.' 


in  the  thread  n-conlers  of  the  Canihridge  Scientific  luslniment  Co..  and 
if  that  were  so  it  sliouhl  have  In^en  statol  in  the  I'ajM-r 

.Mr.  ('.  E.  Ko.sTEK  said  that  although  the  methiMl  of  hiiri-inc  the  eold 
jiin.tinn  hiul  pn'viously  liocn  used  for  small  funiaees,  the  apiilienth.ii  of  it 
t.v  lanje  furnaces  was  very  much  iiion-  difheult.  The  depn-ssion  l>«r  on 
the  Brown  instrument  was  quite  old.  ns  far  Iwek  oa  l»S'».  hut  he  had 
forgotten  the  name  of  the  inventor.  The  automatic  i-ontrol  .if  a  furnace 
by  means  of  a  pyrometer  wbj«  very  fascinating.  In  11»I2  he  »a.i  oaknl  to 
make  an  instrument  .m  the  lin.-s  of  u..<ing  indi.ating  lnin|is.  hut  when  he 
made  inquiries  in  .\meriea.  where  it  viw  thin  in  use.  he  found  that  the 
0|ierHlors  wen'  taking  the  n^adin^s  and  workim;  the  laiii)i«  iheiUM-lvrii. 

.Mr  .S.  X.  KittYSII.vw  nientioiuHl  n  IKI  40  i'op|vr-tin  alloy  whi.  h  he  uae<l 
for  Ht4kmlanlisiiiK  his  pyronieteni.  Tlinl  ».i.-<  suppll•^l  hiiii  hy  Mr. 
Whipple  l."!  yenn<  agn.  and  was  remnrkiihly  stnhle.  It  so  hap|>ene«l  that 
commereinl  stis'l  eontaiivini!  1!  earlx.n  ami  l>-.">  liingKteii  had  the  .»»me 
pro|H'rty.  Mewishnl  Mr.  Whipple  would  iiugKi.«t  n  miwiiii  of  avoidini!  the 
iosd  of  teni|ieratun-  whii  h  iMiiirnxl  when  openinit  the  fumati-  l.i  take  a 
reailing  with  an  opt i.  id  pyn-iii.  i.t. 

.Mr  K.  II.  KwNKii.  -J..  iikiiiL'  with  regani  lo  l»r.  Norlhnip'>  (iimoec, 

mid  it  apiM'ar.'Kl  l..  hiiii  fi llie  ilelmU  thiil   whikt  wm  wnnletl  w-iui  « 

fairly    hiuh    pow.'r   wir.-K "   ■■  '  "  ..-.«.    Tin,.. 

al hint ie  telegraphy.     .\  :i"  ■ .,  ..I 

pro|HMith>n.  liiid  .'..iil.l  |i. 

Mr.   I!.  W.  I'M  I,  li.,|« i„ 

avoid  Home  of  the  Ioommh-iu  ..I  .  >  :  iiix 

whi.'h  now  exisliMl.      Iln.- of  th.  ..ti 

narily  ealli.<l  II  gnh  ■  ..  • 

tllemuieiiiipl.'  a«  . 

Mr.  C.  H.  Uh>  >  --n 

Br»-  in  pto.|.!  .,,. ~ ,.,...,  ,.  '■ 

narv  i<|i<irl. 

.Mr     H.   -  I   ilukl  (i»m  the   IViiirr  l)r     ^ 

ap|ie..rtoK.n.  ...  ..„.  ...itiierlh-e-  i-    '  ■  '  •■•  i'>IS,  wl, 

wan  III  i'riiiet^ion,  Inil  Ihm  wa*  |  '  he  hod  lirre 

wnr  work. 

Mr.  Will. •■■'  ■'•■    ■ •      '■ 1  ■  • 

(herui.iel. . 

<ini.illlv..l 

W»\»  I'-  1|.' 

lull'  k 
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stanced  a  large  blast  furnace  installation  in  which  a  temperature  of 
700  deg.  was  maintained  quite  successfully. 

Prof.  Aknold  (Sheffield  University)  speaking  upon  pyrometry  applied 
to  the  hardening  of  high-speed  steel,  gave  figures  of  a  number  of  researches 
that  had  been  carried  out  at  Sheffield  by  selected  senior  undergraduates 
with  various  thermometers.  These  results  were  so  close  to  each  other 
that  he  liad  almost  come  to  the  conclusion  that  properly  used,  no  matter 
the  t\T)e  of  pyrometer  adopted,  reUable  results  could  be  obtained.  At 
any  rate,  the  results  rather  pointed  to  the  fact  that  many  failures  were 
due  to  luck  of  skiU  on  the  part  of  the  operators.  The  pyrometers  used 
were  the  Fery,  the  Fery  spiral  s])ring,  the  Foster  base-metal  thermo- 
couple, the  Liskole  optical  or  modified  manner,  and  the  Mesure  and  Novel. 
He  had  a  great  affection  for  the  latter  if  he  could  only  get  an  observer  who 
had  got  into  the  way  of  making  accurate  results. 

Prof.  F.  G.  DossAN  briefly  discussed  the  manner  in  which  molten 
copper  and  molten  gold  depart  in  their  optical  properties  much  more 
strongly  than  steel,  from  full  radiation,  and  indicated  the  corrections 
necessary  to  be  made.  The  curves  of  fires  giving  the  correction  were 
obtained  in  experiments  made  by  him  at  Liverpool,  and  he  added  the 
precaution  to  anybody  using  an  optical  pyrometer  in  this  connection  to 
use  it  at  ri"ht  angles  to  the  surface  of  polarisation.  Unless  it  were  used 
in  that  way.  light  would  be  emitted  from  the  glowing  metal,  and  interfere 
with  the  accuracy  of  the  results. 

ilr.  Cosmo  Johns  read  a  Paper  on 
"The  Determination  of  the  Tenvperature  of  Liquid  Steel  under 

Industrial  Conditions." 
In  it  lie  discussed  in  detail  the  sources  of  error  and  accuracy 
obtained  in  using  measuring  instruments  in  industrial  practice,  the 
temperatufe  distribution  in  the  furnace  hearth,  temperature  gradient 
in  the  bath,  ■  ariations  in  the  stream  of  metal  and  thermal  losses. 
The  conclusion  arrived  at  is  that  in  the  manufacture  of  acid  open 
hearth  steel  a  trained  observer  using  a  correct  tj-pe  of  pjTometer 
can  obtain  readings  of  sufficient  accuracy,  when  the  necessary  pre- 
cautions are  taken  to  secure  effective  control  of  the  process.  Under 
the  most  favourable  conditions  the  apparent  temperature  can  be 
read  to  within  3  deg.  and  under  normal  conditions  to  less  than 
.5  deg  -\s  divergences  from  a  determined '"  normal  "   are  suffi- 

cient for  this  control,  the  pyrometer  readings  can  be  used  to  deter- 
mine temi)erature  differences  without  importing  any  serious  error. 
The  most  suitable  instrument  is  an  optical  pyrometer  using  mono 
chromatic  light  A070^,  which  it  is  suggested  should  be  adopted  as  a 
standard.  It  should  have  a  scale  that  can  be  read  under  industrial 
conditions  to  2 deg.  The  variations  in  the  true  tem|)erature  of  open 
hearth  steel  are  very  small,  and  the  desirable  limits  in  good  ])ractice 
range  within  30'C.  The  thcnual  los.ses  are  small  once  the  steel  has 
been  c(jvered  with  slag  in  the  ladle.  The  most  cjnsistcnt  results  are 
obtained  when  observing  plane  surfaces  or  curved  ones  with  a  large 
radius. 

NOTES  ON  PYROMETRY  FROM  THE  STANDPOINT  OF  FERROUS 
METALLURGY. 

BY  DK.   W.  II.   IIATHKI.I), 

111  ]■!;:■  ..Hiiament  works  the  adc<iuate  control  of  temperature  in 
metJillurgical  o))crafions  is  vital. 

One  iniiiorfant  section  of  the  Brown  Firth  Research  Laboratory  is 
devoteil  to  the  standardisation  and  mainfenance  of  the  pyrometers 
uwd  throughout  their  different  works,  and  one  of  its  functions  is  to 
follow  (lowly  the  development  of  pyrometry. 

All  oiK-rations.  melting,  forging,  rolling,  annealing,  hardening. 
tcmfK-ring,  &c.,  are  best  exe<'uted  within  sonic  ])arlicular  range  of 
t<!miHT«tiire,  For  the  investigatory  side  of  the  work,  teniperature 
readings  Hhouhl  be  preferably  in  absolute  values;  for  industrial 
procejtw-H  till-  instrument  nwd  not  neeessarily  give  such  values 
directly  but  those  actually  recorded  should  be  readily  transjioscd. 

The  MenmirimrKl  of  llirTuniieriiliiri'  of  Mollfii  Stfil.  Altliough  the 
lemiM-rature  at  which  steelH  are  cast  must  have  an  inlliience  u)>on 
their  iiltimale  pliVHiial  properties,  [lo  ready  and  rndly  reliable 
method  for  measuring  Huch  temperatures  from  llie  works  stand- 
l^iint  is  available.  There  is  no  Matisfaetory  relationship  bdween 
tin-  tem|Hralure  of  the  furnace  chamber  and  slag,  and  the  metal 
Iving  in  the  hearth.  I'robably  a  sluily  of  the  emissivily  of  (li(h  i.iit 
x'lagH  might  lead  lo  useful  infonnalion  and  asMiHl  in  some  of  the  eor- 
reclioiiH  nr <eshHry. 

It  would  also  lie  of  considerable  use  if  the  t<-mpera(ures  of  sue- 
cfiwive  heats  of  steel  could  be  controlli-d  anil  determined. 

Determination  of  the  t<-mperalureH  of  sle<'l  bo<lii's  undergoing 
forgnig  and  rolling  uperalinns  prest'iil"  another  inlerx-Hling  problem. 
It  IS  sometimes  claimed  that  with  suitabli-  lorrec-tioiiM  the  r<a<hngs 
of  an  o|ilii(d  pyrometer  will  give  all  that  is  rojuired,  an<l  thai  Ihe 
readings  lhem>H-lv<-«  iinght  be  comparable  willi  one  imollier.  TliiH. 
hottiv.r,  doe«  not  >)Uile  slate  tin-  whole  of  Ihi-  >asi-.  In  forguig, 
piirlii  iihirly.  Ihe  liol  body  has  a  large  area  in  intiinale  contact  willi 
Ihe  large  iiiiisses  of  sleel  lormiiig  the  hammer  and  die,  and  as  the 
body  i»  rotated  ilurigg  Ihe  forging  ojieralion  the  outside  becomes 


Again,  whilst  the  thermo-electric  pyrometer  forms  an  accurate, 
convenient  and  easily  adjustable  instrument,  sufficient  attention  is 
not  always  given  to  the  manner  in  which  the  couple  is  placed  relative 
to  the  steel.  This  comment  really  applies  to  all  operations  which 
involve  the  heating  up  of  masses  of  steel. 

The  question  of  heat  penetration  is  another  important  field  for 
research. 

The  determination  of  thermal  conductivity  of  various  materials 
has  been  attempted  by  nimierous  methods.  The  following  results 
connecting  thermal  and  electrical  conductivity  may  be  of  interest. 


Material. 


Wrought  iron 

0-9  per  cent,  carbon  steel,  as  rolled  ' 

25  per  cent,  nickel  steel    I 

Air-hardening  nickel-chrome  steel,  as  rolled 

High-speed  steel,  as  rolled   j 

High-speed  steel,  hardened ! 


Relative 

Relative 

thermal 

electrical 

conductivity. 

conductivity 

100-0 

1000 

05-3 

58-4 

2.->-8 

12-25 

■40(i 

34-5 

38-0 

36-2 

28-8 

17-2 

These  results  are  only  at  room  temperature  over  a  range  of  10°C.  to 
40C'.,  and  the  electrical  conductivities  are  given  for  comparison.  It 
has  been  usually  considered  that  thermal  and  electrical  conductivities 
follow  each  other  very  closely,  and  it  has  been  suggested  that  in 
accordance  with  the  electronic  theorj'  cf  conduction  the  ratio  between 
the  two  should  be  quite  constant  at  a  given  temperature,  and  increase 
in  proportion  to  the  absolute  temperature. 


Dr.  A.  McCance,  referring  to  temperature  determinations  of  liquid  steel, 
said  he  had  had  a  lot  of  trouble  with  electric  furnaces,  and  it  was  thought 
that,  perhaps,  the  pyrometer  would  give  some  indication  of  how  to  control 
and  prevent  much  of  the  trouble  that  was  being  experienced.  Experi- 
ments were  therefore  carried  out  at  the  Parkhead  Steel  Works  ;  these  not 
only  solved  the  problem  for  their  own  practical  needs,  but  a  scale  had 
been  devised  from  which  they  were  taking  betweA  10.000  and  12,000 
determinations  on  Uquid  steel  alone  during  the  year.  The  first  trouble 
was  the  pyrometer.  He  had  a  Siemens  pyrometer  which  was  of  the  tele- 
scope type,  and  the  colour  of  the  object  whose  temperature  was  being 
taken  was  compared  with  the  coloiu-  of  an  electric  lamp.  There  was  at 
first  great  trouble  in  getting  the  miUiampere  meters  to  stand  up  to 
rough  usage  in  the  shop,  and  it  also  took  some  time  to  tram  the  men 
to  take  reliable  observations.  Another  great  difficidty  was  with  the 
supply  of  lamps  which  came  from  Germany,  and  which  when  compared 
with  lamps  cahbrated  at  the  National  Physical  Laboratory  showed  a 
difference  of  20  deg.  in  the  scales.  That  was  a  very  important  matter, 
and  attention  should  be  drawn  to  it.  Another  point  was  that  instrui 
ments  sent  out  by  the  same  makers  and  intended  to  be  identical  were 
often  foimd  to  show  a  difference  of  15  to  20  deg  ;  that  was  a  matter  the 
manufacturers  should  look  into.  The  wave-length  of  pyrometers  was 
yet  another  important  matter.  He  had  tried  the  experiment  of  talung 
off  the  reed  screen  from  the  Siemens  pyrometer  and  introducing  different 
coloured  screens.  Using  a  thermo-couple  the  black  body  tcmperatm-e 
was  1,189  deg..  and  with  an  optical  pyrometer  using  a  red  screen  it  was 
l,18()deg.  I'sing  a  yellow  screen  the  figure  was  1,133,  vrith  a  green 
mercury  it  was  as  low  as  920,  and  with  a  blue  it  was  almost  impossible  to 
read  the  temperature  at  all. 

I)r.  J.  A.  H  AUKER  defended  the  maimfacturcrs  of  pyrometers  from  the 
implied  slur  in  the  remarks  of  the  previous  speaker,  and  jiointed  to  the 
|)rogress  that  was  being  made  in  the  construction  of  pyrometers.  It  was 
very  difficult  to  make  optical  pyrometers  absolutely  imlcpcnilent  of  the 
object  upon  which  they  were  focusscd.  There  was  a  perfectly  definite 
variation  with  certain  types  of  instrument  which  was  just  as  nherent  as 
spherical  abberation  in  a  lens  which  could  not  be  got  rid  of  unless  they 
had  a  relatively  large  object.  Hence  it  was  difficult  to  ensure  that  the 
instrument  which  was  being  (calibrated  would  give  the  same  rcad'ng  at 
the  same  temperature  outside  the  laboratory  when  the  objecl-was  a  big 
thing  like  a  mass  of  steel  in  a  ladle. 

Dr.  McCanck  said  he  had  no  intention  of  casting  any  slur  upon  the 
iiiaiiufacturem.  He  was  only  mini  inning  difficulties  he  had  come  up 
aguiuHt. 

Dr.  F.  KooKiis  said  ho  was  not  at  all  satisfied  eilher  witli  radiation 
pyroMietei's  or  optical  pyrometers,  and  he  had  devised  a  thermo-eouple 
whicli  he  had  bei^n  using  with  a  consideral>le  anu)unt  of  success,  wliirh 
was  aictually  inuuerscd  at  its  ends  intii  the  molten  metal  througli  Ihe 
roof  of  the  furnace.  There  were  a  nunilicr  of  pmclical  details  yet  lo  be 
worked  out,  but  (^ven  now  the  instriMUcnt  was  a  \isal>le  one. 

.Mr.  !•'.  I'KAKMAN  suggested  tluil  a  furllier  evening  might  be  given  tii  a 
(liHi'iission  of  the  lower  tenipeniliires  used  in  the  luinlcning  .'<h()p  in  which 
sleel  was  heated  to  875  or  "11)0  deg.  aiul  then  reliciilcd  lo  750  deg. 

iMr.  I'Kiini.K  spoke  of  the  application  of  pyrometers  in  glass  manufac- 
lure.  and  referring  to  the  manufacturer  of  glass  fur  jiyronu'ters  said  that  if 
iiiHlriinienI  niakem  would  only  specify  exailly  Ihe  glass  Mu'V  would  re- 
i|iMM  .  giving  Ihe  rcfracllve  indices,  &c.,  a  glass  would  be  discovered  which 
would  snil  I  heir  purpose.  •  When  once  a  glass  was  discovered  one  melting 
HiMilil  hiipply  KuHinenl  almost  forever. 

Dr.  W  M.TKii  KnSKMCAI.N  siiid  it  was  nol  only  important  to  get  a  corivct 
liiiipernlurr.  I>ul  also  lo  see  that  Ihe  li'iiipenil  urc  olilaiiu'd  was  the  tem- 
perature willi  li  was  really  wanted  to  lie  known.     The  use  of  iiyrometcrs 
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was  becoming  fashionable  at  the  present  time,  and  they  were  being 
extensively  used  in  many  cases  in  a  manner  which  was  worse  than  use- 
less. So  far  as  thennal  conductivity  was  concerned,  it  was  not  sufficient 
even  approximately  to  take  the  thermal  conductivity  of  a  metal  at  the 
ordinary  temperature  from  100  down  to  0,  but  it  was  necessary  to  deter- 
mine the  therbial  conductivity  and  the  speoific  heats  at  the  high  tem- 
perature involvctl  in  the  work.  At  Teddington  they  had  come  across  the 
jjroblem  in  quite  another  connection — viz.,  aluminium  alloys — and  Dr. 
Griffiths  had  developed  a  method  of  determining  the  thermal  conduc- 
tivity at  different  temperatures  up  to  1,300  deg.,  and  if  funds  were  pro- 
vided it  was  possible  to  go  verj'  much  higher  indeed.  He  doubted  whether 
Mr.  Rogers  would  find  his  platinum  iridium  wires  stand  up  in  the  furnace. 

.Mr.  VV.  Carter  said  that  pyrometers  were  sold  too  cheaply,  and  per- 
haps for  that  reason  usei's  got  little  assistance  from  the  makers.  He  had 
an  instrument  in  his  works  which  he  did  not  know  how  to  use,  and  was 
waiting  for  the  manufacturer  to  instruct  him  He  did  not  think  the 
makers  themselves  were  sufficiently  instructed  in  the  use  of  the  instru- 
ments, which,  by  the  way,  were  made  far  too  much  on  laboratory  lines, 
so  that  they  Would  not  stand  up  to  workshop  conditions.  It  was  also 
overlooked  that  the  conditions  in  a  hardening  shop  were  by  no  means 
good,  and  the  men  had  to  spend  a  lot  of  time  trying  to  read  the  scales  to 
1  deg  ,  and  perhaps  finally  had  to  guess  to  10.  . 

.Mr.  R.  S.  Whipple,  as  a  manufacturer,  said  it  was  a  very  difficult 
matter  to  suit  all  teastes,  and  the  pyrometer  maker  was  often  up  against  a 
hard  problem.  He  could  tell  a  good  many  stories  of  the  use  of  pyro- 
meters which  perhaps  would  not  be  believed,  liut  he  had  come  to  the  con- 
<;lu8ion  that  90  jxt  cent,  of  pyrometers  were  not  burned  out,  but  were 
broken  mechanically,  because  they  were  put  in  in  such  a  position  that  the 
man  in  putting  the  work  into  the  furnace  could  not  help  knocking  the 
head  off.  .\t  the  same  time  it  woukl  be  agreed  that  pyrometry  had 
advanced  a  very  great  deal,  ff)r  the  makers  were  now  asked  to  supply 
instruments,  and  did  supply  them,  with  an  accuracy  of  2  deg.  work- 
ing at  l,.'>fH  I  deg.  "       

THE  MEASUREMENT  OF  HIGH  TEMPERATURES  BY  MEANS 
OF  POTTERY  MATERIALS. 

BY    IIKNKV    W.VTKIN. 

Clays  vary  verj'  much  in  pla.sticity.  'I'liere  are  now  innumerable 
compositions  for  the  pottery  and  porcehiin  manufacture  which 
de|M  ritl  largely  for  their  value  upon  the  correct  amount  of  licat 
^ivcM  to  each  particular  composition.  The  ellect  of  heat  upon  such 
niaterial.s  ( 1)  diminishes  the  size  of  the  clay  product  wliilc  hardening 
and  retaining  permanently  the  form  of  same ;  (2)  renders  the 
articles  made  therefrom  partially  or  completely  impervious  to 
moisture  ;  (.'})  fuses  the  glaze  and  provides  a  perfectly  .smooth  gloss 
on  the  surface  of  the  otherwise  rough  bo<ly  ;  (4)  it  fuses  either  upon 
or  under  the  glazfd  surface  any  decoration  that  may  be  desired,  and 
renders  the  same  permanent.  The  intensity  or  degree  of  the  tire 
rof)uire<l  to  biiuL'  almiit  these  results  varies  according  to  the  materials 
u.sed  and  the  ends  obtained. 

The  means  by  which  many  of  the.se  liring  points  were  known  to 
I  he  iwtlcrs  of  a  century  or  more  ago  leaves  no  doubt  that  they  must 
liavj-  ])Os.H<'SHe(l  some  system  of  pyrometr_\,  foniuled  on  changes  in 
the  (iMulition  of  the  materials  used  in  the  mainifncture  during  the 
heating  process. 

Kor  example  :- 

Siijhl.  I.  The  colour  of  the  flames  would  not  ewnpe  his  attention, 
and  he  would  soon  lenm  the  progressive  changes  from  incipient  red 
to  ineandeseenee. 

2.  The  clmng<"s  in  colour  whiih  red  eliiys  undergo  progretwively 
with  incnvising  heal. 

:i.  Translucency  of  the  trial  piet'es  in  such  pioductions  as  parian 
bone  china,  felspathie  porcelain. 

t.  The  ili'velopnienl  of  the  rose  tint  in  ennnii'lling  colour. 

5.   'I'he  diininutiiiii  of  bulk,  or  I'lintractioii. 

h'liliny  or  'I'diirli.  The  roughticHs  of  the  mjiteriftJ,  the  hardnetts, 
he   weight,   the  density,   woiihl,   in   the   liand.s  of  an  (xperirnccd 

uniaii,  eonlirni  the  indications  given  to  Iiin  night. 
^Hrtiriiiij.     The  gooils  when  lired,  if  Mlruik  by  /i  pii'ee  of  metal  or  l>y 

Ptlirr   piece  of    the  same   pottery,   give  out    Hounds    w hii  li    vary 
rding  to  the  digree  of  linil  at   which  tluy  were  lired,  .Vc,  and, 
ihitablv  Hi-hi'tiNJ,  may  givi-  tin-  wlmli'  iuii«i'  al  nenlr. 

Thill  contraellitnordimimilionor  luilk  which  l»l««pliu-o during  t ho 

firtng  could  I onvenieiitly  iiieaMiiiiNl  was  tin'  ilimovrry  of  the  givnt 

•'oiinh  Wdlgwood.  Tin-  Wedgwood  p\n>ineter  wok  in  his  day 
pnihwhly  the  bent  in.i<tMimrnt  in  cxHli'ine  (or  the  nienitun'mmt  of 
'"kh  l<>iiiperaluri<s.  It  has  lircn  coniidiTalily  impnivcd  (1)  in  the 
iiiat<rtnl^  of  which  the  lis.t  pii-ii*  afv  iiindi' ;  V2)  in  the  form  and 
■iirlhod  by  which  llii'y  are  made;  and  |.'l)  Ml  the  iiiHlnimenln  by 
which  the  l<-«t  piecix  are  iiii<aMiiri<<l. 

Itiiller's  trial  riiigii,  nliu>  Iiiiki'iI  mi  the  prineipln  of  IIip  (ontrnetiiin 
"I  clay,  have  Iicmi  ndn|ited  by  all  the  leailmg  iMiltrm  thnuighnnt 
"rrnl  liritaiii  ;  Hpm'inlly  inadi-  clay  ringn  nieusuring  2 J  in.  in 
•liniiielitr  and  n-giateriiig  II  on  the  gniige  plalo  art'  uii«-«l.  .\«  the  ring 
roiilracl^  diiiitig  the  tlitlernnt  <itngi«  of  liniig  llie  ehnngra  nrr  nolc«i 
on  ^iin'inl  charlx.  luiil  n  )iraetienl  guide  and  rllix'k  ll|>ol)  the  linng  in 
thrriby  nlitainnl. 


About  54  years  after  Wedgwood's  discovery,  Messrs.  Voight  & 
Light,  of  Pari.s,  perceived  the  advant.iae  of  utiUsing  the  fusibility  of 
materials.  Taking  china  clay,  felspar  and  lime,  &c.,  thev  made  a 
series  of  mixtures  with  difierent  degrees  of  softening  points  made 
up  mto  cones,  which  distorted  in  such  a  manner  a~s  to  be  easily 
observed  when  they  reached  certain  degrees  of  heat.  In  1886  .Seger 
made  up  a  series  of  cones  having  melting  points  from  1,150  deg.^to 
1,390  deg.,  which  he  numbered  I  to  35,  which  were  subsequently 
increa,scd  by  Cramer,  who  produced  a  series  with  lower  melting 
points  from  590  deg.  to  1,130  deg.,  and  which  were  numbered 
022  to  01. 

BASE-METAL  THERMOELECTRIC  PYROMETERS. 

BY   CH.VS.    E.    D.ARLIXG,    .\.R.C.S.,    F.I.C. 

A  notable  feature  in  pyrometry  during  the  la.st  decade  hiis  been 
the  introduction  of  base-metal  thermoelectric  pyrometers.  This 
is  due  in  part  to  the  steadily  increasing  cost  of  platinum  and  kindred 
metals  ;  also  base-metal  couples  pos.sess  other  advantages— f.j., 
the  development  of  an  E.M.F.  seveial  times  as  great  as  that  given 
by  a  couple  of  platinum  and  platinum-rhodium  alloys  ;  this  enables 
more  robust  indicators  and  recorders  to  be  used,  or  a  more  exact 
reading  to  be  taken  over  a  given  range. 

The  couples  commonly  employed  are  iron-constantan  :  two  iron- 
nickel  alloys  of  ditYerent  composition  :  and  two  different  nickel- 
chrome  alloys,  known  as  Hoskins"  alloys.  Iron  alloys  containing 
aluminium  arc  also  used,  the  couples  chosen  being  such  as  to  jicld  a 
relatively  high  E.M.F.,  increasing  uniformly  with  temperature. 
British  base-metal  pyrometers  are  quite  reUable  if  used  within  the 
prescribed  limits.  Prolonged  heating  near  the  limiting  tomiKrature 
appears  to  affect  all  alloys,  and  the  safe  limits  for  steady  and  casual 
heatings  are  usually  notilied  by  the  maker. 

I'p  to  the  present  no  base-metal  couple  h;vs  been  brought  into  use 
callable  of  being  used  continuously  at  temperatures  above  l.tXlOT.  ; 
but  one  may  extend  the  range  over  which  base-metal  couples  may 
be  u.sed  by  utilising  the  E..M.F.  develojx'd  by  a  junction  in  which 
one  or  both  of  the  metals  may  be  in  the  liquid  .state.  MctaLs  such  aa 
tin,  aluminium  and  copper,  which  could  not  be  ust>d  in  an  onUnari- 
pyrometer  in  which  fusion  woidd  destroy  the  couple,  may  be  u.sed 
uj)  to  temperatures  approaching  their  boiling  ]K>ints  if  the  junction 
is  maintained. 

The  ((iiestion  ari.ses  whether  metaU  in  the  molttn  state  develop 
an  Iv.M.F.  suitable  for  pyrometiie  work.  Thus  method  has  bi>en 
studied  by  the  author  and  \.  \V.  (irace.*  In  general,  the  thenno- 
electrii!  proiicrties  are  unaffected  by  fusion,  and  that  a  tom|HTaturo 
E..M.  F.  curve  shows  no  discontinuity  at  the  fusion  jioiiit.  Kxieptions 
to  this  rule  are  furnished  by  bismuth  and  antimony,  both  of  which 
show  an  abrupt  Ih'iuI  in  the  curve  at  the  melting  point.  In  the 
original  Paper  a  working  jiyrometcr  utilising  the  principle  outlined 
above  is  described,  the  metals  forming  the  couple  being  inserte«l  into 
a  graphite  block  ami  their  ends  connected  to  a  millivollmeter. 

Owing  to  t  ho  lateness  of  t  he  hour  there  w  as  no  di.smiivsion  on  either 
(if  these  Papers,  and  the  meeting  adjourned. 


Electrical  Production  of  Rain.— .\eiiirdiiig  to  an  .Viistralian 
I'litent  ui>]>lie(l  for  by  .Mr.  .1.  li.  Hiilsillie,  of  Victoria,  electricity 
can  l)f  utilised  to  promote  the  falling  of  rain  over  dry  n-gions. 

The  siWMitieation  slatiw  that    the  aliiumphere  in  known  to  ciuiipriM' 
Hcvi'ral  distinct  n'gions.     The  nectinn  of  the  nliiioaplien'  cuniinusl  with 
the    proeens   siibmM|iieiilly    ilescritxsl    is   Icriiiisl    the   ln>|>."pli.r.-      Tti- 
earth's  surface  is  always  negalni-l\  •'liiirp-<l,  and  in  fair  or     ' 
the  ln<|Mmphcre  is  nearly  alw.ivs  elr.  iritii-d  |MHiitively  :    in 
howi'Ver,  negative  elect rilieatieii  .•(  it   i«  iniisl      The    tri-i 
tains  transient    motwi's  of  electritieil  '  '      '  i  ii.- 

niirnial  sign  ami  (Hilenlinl  gnulieiit   ■  The 

invi-nlion  i.i  bns<sl  on  iIk'  iliiiiinii(ii>e  i.viiiii 

<il  the  |Mi|.'iiliiil  iir.ub.  lit  ,  tin- 

e|iivnt<'d  fniiPii  iif  III,.   !  1,  i«r>- 

furniisl  in  the  nllisi.a  I'lie 

invention  utilim's  nii  <  I  ■  tl<>w 

iif  I'lierKV   U'twiHMi  111.  I,  the 

coiidni'tor  lieiiig  oniii.  end, 

ami    ftt    tile    iipiMT    eml    iin  i  .live 

ninterinl  «  huh  will  riimin'  ml '  letiil 

or  tni|i<iiipherii   fone.      A  !"•••  ■  m«iii 

tniiietl    Im'Iwo'II    iIi ' 

IHU-lieh-s  mill  dep.i.ii 

II   ninule   eitrtlled    .  '.ii.Im 

ellrmilt    by   lllrin         '  "1.  I 

with  It  I  loxsl  on.  iinrr. 

which.    In    turn.  I  the 

nqileoils  pnrlli  le<  ■H,Mir'  iii~>n  mi  in  |>n>Mniil\    i"  i  iii.  .i'ii,ii|.  mr 

•      Pr^ic-^lingii  "   ut   the    l»liy«ir«l    Suelotv.    Vol.    XXIX.,  Pon    1  . 

lie.  olnlM.r      lUIll 
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ON  THE  EFFECT  OF  ARMATURE  RESISTANCE  AND  REACTANCE  ON  THE  TERMINAL 
PRESSURES  OF  A  ROTARY  CONVERTER. 

BY  S.  NEVILLE,  B.SC.  D.I.C. 

(Concluded  from  page  269.) 
7.  ResioTaxce  Drop. 
Let  R  denote  the  resistance  of  the  armature  winding  as 
measured  between  successive  brushes — that  is,  the  resistance 
of  the  two  halves  of  the  armature,  each  of  anguhir  length  .t,  in 
parallel.  Then  the  resistance  per  unit  angular  length  of  the 
periphervis  obviously  2Rjn.  The  total  current  m  a  conductor 
at  the  point  a  is  the  sum  of  the  continuous  current  and  alter- 
nating-current components,  and  hence  the  total  or  resultant 
resistance  drop  between  any  two  points  a  and  a  is  obtained  by 
integrating  the  sum  of  the  expressions  already  given  ;  thus 


2     /■»' 


continuous  current  to  that  supplied  to  the  armature  as  alter- 
nating current,  it  may  readily  be  shown  *  that  in  a  rotary  con- 
>-erter 

t=2IjN  sin  vt  •  »;  cos  <p, 

and  hence  under  these  conditions  the  resistance  drop  at  the 
commutator  may  be  written  in  terms  of  the  continuous  current 
alone  as 

'^      -f^  4  cos  (9+ A'.Ve)  1   . 
fL     n-  ^  Jc 


IR-IR- 


IR^\ 


sin  iiO  . 


iR 


2.Y 


€ 


(sin  Ha'— siu»(a) 

— .r  -  cos  ltd  .  (cos  «a'— cos  ua) 
n-  Je 

Z^  —  sin  (0— o) .  (sin  »«'— sin  na) 

71- 

—  Z-„  cos  (0— a)  (cos  iff/— cos  iia) 


(12) 


It  is  now  only  necessary  to  insert  in  this  general  e.xpression 
suitable  values  for  the  angles  a  and  a  in  order  to  obtain  the 
f.x])ressions  for  the  total  resistance  drop  at  those  pairs  of  ter- 
minals which  are  of  practical  interest.  Three  particular  cases 
of  special  importance  >vill  l;e  considered,  namely, 

I.  a=—0,  a'=.T— 0,  gives  the  resistance  drop  between  suc- 
cessive direct-current  brushes  on  the  comnuivator. 

II.  a=(),  a'=27i!N,  gives  the  resistance  drop  between 
adjacent  alternating-current  tappings  or  .slip-rings— i.e.,  in  the 
pre.^sure  required  'or  a  "'  polygon  "  sup])Iy. 

III.  a=0,  a'=7C,  gives  the  resistance  drop  between  dia- 
metrically opposite  alternating-current  ta])pings  or  slip-rings— 
i.e..  in  the  firessure  required  'or  a  '"  dianietril  "  supjjly. 

The  last  ca.se  is,  of  cour.se,  only  practicable  wliere  A'  is  an 
even  number. 
8.  Cake  I.— Pressure  between  Direct-current  Brushes. 

If  a=-0  and  a'=7t—0,  then 
sin  «a'— sin  «a=8in  »jO(1— cos  tin)  =",  if  '«  is  even, 


cos  na'— cos  ««=cos  n0(eo8  )in- 


-2  sin  nO,  if  ii  is  odd. 
•1)=0,  if  H  is  e\eii, 

=  — 2  cos  nO  if  7)  is  odd. 


Kuhstitutins;  tbi'si' 
piifies  to 


valuiM.  the  alxivc  cxpressioM  reudilv 


,,-';.  sm  »(/  i-2' 


iR 


T-'1  - 


>iO. 


In    „  Hin 


-9)  sin  iiO 
cos  (0— (p)  < 


I 


wlicre  the  letter  c  denoteH  tiiiit  only  "rW  vrtlues  nf  //  [ullilliii' 
ontf  of  till!  conditioiiH  »     \      KN  are  to  hv  iisi  d. 
Now,*  for  all  odd  |io»itive  Integral  valucM  of  /«, 


in     iR 


.^L   "-  Jo 

,  lie  the  efficiency  ut  wlii'  li  the  niaciiinc  in  worl<ing, 
rutin  (if  the  pf)wer  dclivired  by  tlir  urrnuturc  iis 
MroiiiwiLh,  ■'  Theory  nf  Influilc  St^rle*,"  p.  187. 


Ti't]  cos  (j>L 

Inserting  the  value  K=Q  in  the  latter  term  of  this  e.^pres- 
sion,  the  constant  component  o!  the  resistance  drop  due  to  the 
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Fig.  2. — Pbessuue  Drop  .vt  D.C.  Brushes. 

alternating  current  is  obtained  :    this  is  most  conveniently 
(■(Mnbined  witli  tlie  drop  due  to  the  continuous  current,  giving 


co8(<pT  A'A' 


lA'6/)~|  /irjrO. 

(M) 


'I'lie  first  term  in  tins  oxjivession  represents  tlie  iticaii  value 
of  the  pressure  drop  at  the  commutator,  while  the  .second  term 
gives  the  magnitudes  of  the  harmonics  constituting  the  ripple 
wliich  is  superposed  on  tiie  steady  pressure.  It  will  be  seen 
t  liat  tiiese  liannoiiics  are  fairly  small  and  tiieir  frequencies  are 
t)iily  multiples  of  tlie  lunnber  o-  phases.  An  example  of  the 
actual  8iia|)e  of  the  ri])])li'  will  be  given  later. 

Any  (lolari.sed  voltmeter  would  indicate  onl\  tlie  mean  value 
of  the  pressure,  aM<l  tiie  resistance  drop  so  iiicasiireil  Would 
therefore  be 


E.     I 


"['   ;j 


It  shoidd  be  noticed  that  this  ((iiuiiLity  is  entirely  indepen- 
dent of  tlie  nunibiM'  of  phases.  1 1  is  also  of  course  inde])endent 
of  the  power  factor  of  the  machine,  but'varies  considerably 
with  tlie  edicieiicy.  When  //  is  unity,  as  in  a  miu'hiiie  being 
iiieclintiically  driven  by  its  staititig  motor,  the  factor  in  th 
bracl<et.H  is  a  small  positive  ipiatitity  :  that  is,  there  is  an  actual 
•  .Vniold.  ••  WeijliHi'lutroniteelmik,"  Hd.  IV.,  S.  087. 


M 


November  30,  1917. 


THE  ELECTRICIAN. 


305 


resistance  drop  at  the  bmsLes  such  as  would  be  due  to  the 
continuous  current  output  alone,  but  of  much  smaller  mag- 
nitude. With  a  low  ^efficiency  this  becomes  a  negative  quan 
tity,  and  may  be  large  at  very  low  efficiencies,  that  is,  the  ' 
pressure  at  the  brushes  may  exceed  the  induced  pressure.  At 
a  critical  efficienc\'  »;=8/.-t'^,  there  i.s  no  resistance  drop  what- 
ever. In  Table  I.  is  given  the  value  of  the  factor  in  the 
brackets  for  various  efficiencies,  and  these  fiffures  are  plotted 
in  1- i,'.  2.  ^  ' 

Table  L — E§ect  of  Efficiency  on  Resistanct  Dtoj,  nl  Direct-current  BruKhe^. 


1— . 


lOO 

+018941 

75 

-00808 

95 

-1- 0-1407  1  pressure 

70 

01.580 

pre.ssure 

90 

+  0099:!  1      drop. 
+004(i4J 

(III 

o.CilO 

rise. 

85 

."ill 

utvlVl 

8 1  06 

0 

-•'• 

2  2424 

'.<.    ('.\.SE  11. —  I'KE.S.SCUE   BETWEE.N    .VuJAi  K.NT   Pul,Vi;()N 
T.VPPIXG.';. 

If  a=0  and  a'=2.T/.V,  then 


It  will  be  seen  that  here  also  the  harmonic*  are  all  small, 
depending  upon  the  inverse  square  of  their  orders.  Then, 
since  the  effect  of  any  harmonic  upon  the  effective  or  R.M.S. 
value  of  the  whole  wave  is  proportional  to  the  square  of  its 
amplitude,  it  will  be  obvious  that  these  harmonics  can  never 
have  an  appreciable  effect  on  the  measured  terminal  pressure, 
and  the  effective  resistance  drop  mav,  therefore,  be  taken  as 
identical  with  the  R.M.S;  value  ot  the' fundamental  component. 
It  will  be  seen  that  where  a  low  power-factor  lias  to  be  taken 
into  account  the  second  term  of  the  above  expression,  which 
represencs  the  fundamental  wave,  does  not  admit  of  tabulation 
as  in  the  previous  case,  since  it  consists  of  the  resultant  of  two 
pressure.s  of  different  phases.  But  if  it  be  assumed  for  sim- 
plicity that  the  power  factor  is  practically  unity,  this  term  may 
be  much  simplified,  and  gives  as  the  effectiveUr  R.JI.S.  value 
of  the  resistance  drop, 

The  quantity  in  the  round  brackets  is  the  well-known  wind- 
ing ■■  distribution-factor  ■■  for  the  fundament.al  in  the  phase 
pressure,  and  in  this  case,  therefore,  the  resistance  drop  de- 
pends essentially  upon  the  number  of  phases.     The  value  of 


cos  na  —cos  ;ia=— .i  sm»i  ..  .  .sia  /*  --.• 
A  A 

Inserting  these  values  and  simplifying,  the  general  e.xpre.s- 
-ion  becomes 

//?^.sin«;;,[vT^sin«^..si„(0-<pT«^,)]^. 
Now,  inseiting  the  condition  >i=KNt-  1  in  the  latter  term, 
and  remembering  that  sin  « '..  =  ^  (  —  1)*' .  sin '^ as  deduced  in 
section  4,  this  further  reduces  to  the  form, 
e^.  IR  ^[l  -.sin  »  %  .  sin  >,0'1       JR^^.  sin* vf-    '. 

sin(fif'-o)J, 

tthere6l'=0-f'l. 

N 

But  it  may  be  shown*  that,  wli.i.'  n     I      A'.V  and  K  i.s  any 
po.sitive  integer  or  zero 

?"  '  _^^         I 
7H*~iV«'    .  „.-r' 
sin* 

hence  the  aliovi'  i-xpre.H.si()n  ii<'riimo,s 

*"'""''' .V-f"  7' "'"  " ^  • "'"  "^'  1      '"  V  •■''"<^'~"?'-    '"^) 

I  n  di-aliiin  with  tin-  protwun-s  itt  the  .slip-niijis  it  will  generally 

niiiHt  convenient  tn  e.\pres.s  the  resi^tJUH■l•  drop  entirely  in 

ertns  III  the  iilteriiuting  current  pei  plm>e  :  hence,  in.serting  the 

it  will  I.eHcen  thilt 

*'*f/''';^"' "J. ■'/'•-?[-,. v  ^'""'Ob  '"li 

»in  (0'--9). 
PutliiiK  w   'l  in  the  (ir«t  t<'rni.  the  nmiponentof  tlie  funda- 
Mieiitnl  frequency  in  the  pri'Hture  ilmp  due  t<t  the  ciintiniUMiH 
current  i«  obiiilned,  which  \x  nin.«1  conveniently  riunliiiiisl  with 
•  lie  c<iiiiponent  due  to  the  alterniiiiiiH  I  iirn-nt ;   thwn 

,      ,.  i.v     .-r  r.,  I        T  •      ,,.-1 

''      ,  ."III  . , .  »;  riiM  o  I   2  - .-  mn  h  -r. ,  »in  ml     I 
.1*        A     '        "^L     »  '»  Jn 


'/' ^.1  r    Kin  .,)  »;  n*  9  .  "in  fl'     •»in(0'— 9)    .    .     ( 


Hi) 


Wlleic  II   :    I 

•  Tl.n»iitl,„ri.  griNitl)  imlel.i..,|  I  .  1)1     \    U.  Kur>yU|  (gr  Ule  (Untin*- 
lU.m  uf  Ihla  arrinii. 


100         90  80  70  60  50 

efficiency  per  cent. 

KlO.   .1. — PrRSsURE  Blr<K  AT  SUP-RIMK. 


the  whole  term  in  the  squaiv  l)iacket»s  is  given  in  Table  II.  for 
common  numbers  of  |)hii.ses  an<l  viiriou.s  vnliieji  o(  the  conil>ino<l 
factor  >/  cos  9,  and  is  iil.so  plott^^-d  in  Fig.  ■').  1 1  is  importAut  to 
notice  th:it  the  sign  of  this  term  lh  alway.*  negative — that  ix, 
the  pres-sure  at  the  slip-riiii!s  on  loa<l  mu.st  always  «kw>/  the 
induced  |ires.sure.     It  is  worthy  of  notice  ul*>  that  the  term 

R      i.s  the  re.ni.Htjmce  of  one  phiv-v  of  the  winding,  or  the  aetual 

reKi.^tjince  of  the  winding  between  a  pair  of  .  .mse,  mive   tap 

ping.s. 

Table  II.    ^:tl•'l »l  Kfflcifncit  <i»-l .v»»iVr  ■'!  r  a-- 

- P  ^  1 


(•"■«>' 

lim 

li.i 

IN) 

iM.r.                                                       .             ,      , 

H.', 

(tlUW 

HO 

OrtT.W 

OitIM 

(»;9T 

OKIWT 
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10.    Case  III. — Pressure  between  Diametral  Tappings. 

If  a=0  and  a'=7i,  then 
sin  «a'— sin  na=0  ; 

cos  «a'— cos  «a=0,  if  »  is  even  ;   =—2,  if  n  is  odd. 
But  it  should  be  obsen^ed  that  since  this  case  is  only  appli- 
cable where  ^V  is  an  even  number,  the  possible  values  of  n  are 
limited  to  odd  numbers  by  the  primary  condition  n±\=KN. 
Hence,  substituting  in  the  general  expression,  as  before, 

e  =/i?4r^  A  cos  »el  -»i?  ^  sin  ^.rZ  i  cos  (9-9)1 
.-T-L      r^  Jb  t        ^^L     «"  Ja 

rr-L     »-  J] 


is  any  positive  integer  but  not  zero.  Only  odd  values  of  n  can 
occur,  but  the  actual  harmonics  produced  in  the  pressure  Wave 
are  only  even.  Then,  taking  successive  values  o*  K,  the  series 
becomes 


=//? 


iR 


and  again  expressing  I  in  terms  of  t,  and  combining  the  two 
terms  of  fundamental  frequency,  this  becomes 


-^iR 


i      1    r/N 


Y^  .  7]  COS  O 

m  x^.  1  1]  cos  9 


LZ— ;  COSJi  6    I 
n-  Jb 

COS  0— COS  (9- 


'} 


(18) 


N 


where  «=pl  :  and  therefore 


^'•=V2^iV 


-y](^^'j)"''^'^^'^"0- 


N 


The  similarity  to  the  previous  expression  is  obvious.  The 
magnitudes  of  certain  of  the  harmonics  are  very  different  on 

account  of  the  absence  of  the  term  sinn-  ^  of  the  last  case.    In 

the  effective  or  R.M.S.  value,  the  quantity  in  the  square 
brackets  is  identical  with  that  already  i)lotted,  and  the  actual 
magnitude  of  the  drop  differs  from  that  of  the  previous  case 

only  by  the  factor  1/sin'T,. 

It  is  intefesting  to  note  that  in  the  instance  of  iV=2,  the 
common  single-pha-se  machine,  the  cases  II.  and  III.  are 
identical,  and  it  will  be  found  that  if  this  value  be  inserted  the 
above  expression  readily  reduces  to  that  obtained  directly  for 
the  previous  case. 

11.  Example. 

I  n  orderto  demon.strate  the  relative  iinport^mce  of  the  various 
harmonics  and  the  general  nature  of  the  wave-forms  obtained, 
a  numerical  example  has  been  worked  out  for  the  commonest 
jiractical  case,  namely,  a  six-phase  converter  transforming 
energy  from  alternating  to  continuous  current.  For  the  sake 
of  simplicity  it  has  been  assumed  that  the  efficiency  of  the 
machine  in  unity,  or  100  per  cent.,  and  that  the  power-factor 
is  also  unit\ — 'i.e.,  c<.8  9^I-l»  and  9-O.  It  will  be  recog- 
ni.s.'d  from  equationH  (14),  (10)  an<l  (IH)  that  these  assumptions 
affect  onlv  the  iiiian  j)reH.sure  in  ca.se  I.,  and  the  values  of  the 
finiilanKiilfil  in  cases  II.  and  111.  and  have  no  iiillueiiee  upon 
the  niagniturle  and  form  of  the  superposed  ripples. 

I  f  .V  -6,  ry  =  1  -0  and  cos  9  ^  I -0,  then  the  current  ratio  of  the 
much  Luc  becomes 

2/  2 


i=. 


/. 


iV  aia  ^ . 


tj  cos  9 


or  nmnericaUy, 
c,.=0-1894-0-0490  cos 


120 


cos  24(9 -t- 


To  facilitate  ccuniiarison,  the  curves  for  the  three  ciwes  have 
been  plott<'(l  to  a  common  scale— namely,  I H  unity— and 
therefore  IR-^I  In  all  cases  a  pressure  drop  has  been 
plott.(l  as  negative  and  a  jtresHure  rise  aH  positive  ;  then,  to 
obtain  the  waves  of  terminal  pressure  llie  plotted  curves  liuvc 
to  be  directly  superposed  u|.on  the  waves  of  induced  |.resH,iH-. 
The  same  wa've-lengtii  and  the  same  origin  has  been  used  for  nil 
cases. 

Caur  t.  I 'sing  equation  (11)  and  inserting  the  values  ^iven 
above,  it  will  be  found  that  the  curve  to  be  |.|nlt..Ml  is 

lor  all  values  of  n  »atisfvin«  the  condition  Mil     d/i.Jwliere  A' 


-0-011.5  cos  126-0-0051  cos  18& 
-;0-0028  cos  246-  . . .  ]. 


Via.  4.— Wavk-fokM  of  Pnr.sscnK  DiU)V. 

(,i)  Aldimt.ourrontbniHlum;   ((,)  at  adjivceiit  polygon  lappingH; 

(c)  at  (liamolral  tappings. , 

Tlii-^  rquiilioii  is  i.lotted  us  far  us  the  24th  haniionie  in  Fig. 
1  („).  Tlie  chain  line  represents  the  mean  value  of  the  wave, 
and  the  dotted  lino  represents  the  normal  pre8.siire  drop  /«. 
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due  to  the  continuous  current  alone,  to  one-tenth  of  the  scale  of 
the  wave  itself  ;  and  shows  clearly  the  impoitance  of  the  neu- 
tralising effect  of  the  alternating  currents. 

Case  II. — ^Inserting  the  same  values  in   equation  (16),  the 
expression  becomes 

for  all  odd  values  of  n  except  unitv,  where  d'=Q-\-~. 

6 

Taking  successive  values  of  «  as  far  As  the  1  Tth  harmonic,  the 
numerical  terms  of  the  series  are  found'to  be 


8ri    . 


30'- 


1     1 


W 


1     1 


1  J_ 

2  11- 


.sin  110'+^.  i-. 


2  ■  13- 


sin  '()' — ^.  .sin  9S' 
9- 


;  sin  156' 


in  170'^  ..  .1      ^V'^,,     I~|sin0', 


=  -0-0391  .sin  0'+O-O;!Ol  sin  30'+OOlG2  sin  50' 

-  (J0083  sin  7(9'-0-0101  sin  96»'-0O0;U  sb  110' 
-f  0-0024  sin  130'+0-0036  sin  150'  -D-OOU  sin  170'-  .  .  . 
This  is  plotted  in  Fig.  \(h).  together  with  the  simjile  funda- 
mental wave,  which  would  be  produced  by  the  aloernating 
(-urrent  alone,  drawn  to  one-tenth  of  the  original  scale  as  before. 
Vnxe  III. — Using  equation  (18),  and  ])r<)(-eeding  in-  exactly 
the  same  manner  as  above,  the  curve  is  given  bv  the  equation 

'-=l['^i~-»]+B[(H)'    '>» 

for  all  odd  values  of  n  except  unity  ;*  that  is 


Tr\Ji-  5-'  ( - 


:70*- 


i90- 


ilO, 


-f  l,co«  130-fj^,cos  150-l-j!,,cos  170  ,   .  .]  :  [  J'',     iJco.sO. 

=  -0-0782  cos  0+O-O9O7  cos  30+00321  cos  50+0-0165  co.s  70 
+0-0101  cos  90  +  0-0067  cos  1I0+O-OO48  cos  130 
+0-0036  cos  150+O-OO2M  cos  170+  .  .  ., 
which  is  plotted  exactly  as  before  in   Fig.    1   {<•).      It  is  very 


noticeable  in  both  the  last  two  cases  that  the  third  harmonic 
is  of  greater  amplitude  than  the  fundamental  itself  in  the 
pressure  drop.  All  the  harmonics  are.  however,  quite  small  in 
comparison  with  the  fundamental  of  the  total  terminal  pres- 
sure, and  it  is,  of  course,  upon  this  fact  that  the  method  above 
used  for  obtaining  the  E..AI.S.  value  of  these  waves  depends  for 
its  accuracy. 

12.  Eeactaxce  Drop. 

The  reactance  pressures  at  the  various  pairs  of  terminals 
may  be  readily  calculated,  as  already  mentioned,  bv  using 
equations  (13),  (15)  and  (17)  for  cases  I..  II..  and  III."respec- 
tively,  and  neglecting  the  first  term,  which  represent  the  com- 
ponent due  to  the  continuous  current  in  each  case.  The 
resistance  R  haS  to  be  replaced  by  the  true  reactance  A'  mea- 
sured between  brushes  at  normal  frequency,  and  the  correct 

phase  relationship  will  be  obtauied  by  substituting  o— s  for  the 

phase-angle  9. 

13.  Inverted  Rot.\ky. 

The  case  of  a  machine  converting  energy  from  continuous  to 
alternating  current  is,  of  course,  identical  with  that  already 
e.YaminejJ,  except  that  the  sign  of  the  pressure  drop  has  in 
every  case  to  be  reversed  ;  the  meaning  of  the  svmbol  ij  remains 
exactly  the  same  as  before,  but  is  now  always  greater  than 
unity.  Tables  I.  and  1 1.. may  be  readily  extended  to  include 
such  values. 

1 4.  Double-current  Generator. 

The  pressure  drop  in  the  double-current  machine  may  in-  ;it 
once  dealt  with  by  means  of  the  formuhi?  already  established  if 
— //  be.  identified  with  the  ratio  of  the  ])ower  delivered  as  con- 
tunious  current  to  that  delivered  as  alternating  current.  Thf 
negative  sign  is  required  because  both  currents  in  this  case 
rc])rcsent  an  output  of  power,  whereas  the  original  equations 
were  deduc-ed  for  the  case  where  one  of  the  current*  su|>plied 
power  to  the  machine. 

This  Paper  was  written  in  connection  with  the  post-graduat<' 
courses  of  tin"  City  and  (Juilds  (Engineering)  College,  South 
Kensington,  and  the  autliiu-  wishes  to  express  his  indebteiiness 
to  Dr.  S.  P.  Smith  and  to  his  colleague  Mr.  B.  Hague.  B.Sc.  for 
their  care  in  reading  the  manuscri|>t  and  for  hel]>ful  criticism. 
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h  iH  |ii<'fi-i-iil)li-  In  hiivr  II  |H)i)r  hoiliT  witli  n  i;'""!  •'•■iiiim  Uiiin  the 
lioHl  lioiler  with  11  hnd  H<-ttiii>{.  'I'lii-  Iommm  nf  i-lVn'i<-iii-y  liy  «iiy  of 
lioilt-r  HcUiiiKM  iiri-  Iwofiilil  tin-  Iihm  throiii;li  ii\liltr«tii>ii  of  fiilHi-  alr 
iiito  111"'  lioilci-  lliriiiijjh  the  l)ri(l«\vcirk.  inid  tin-  Iohm  liy  ni(liiilii>ii  iiixl 
riiiKliii'tion  (.f  heat  from  tin-  tioilcr  out  )hnMn;li  the  liiii-k«ork.  .\h 
rcK'irdH  thi-  entry  of  fiil«e  air.  all  UiIh  air  iiiiisl  In-  heated  to  the  exit 
t4-in|ii>ra(iire  of  the  ^awN.  The  Idhm  liy  inlillniliitn  of  fnlao  uir  im  in 
j  many  rawM  a  lotw  of  rfllicirni'V  of  l.'i  |MTcriit   i>r  iiion'. 

\<t  l.fiibii/r.  Krirkwoi'k  hi'IIiiiKh  hnM-  ;;iMrrHlly  n  very  larKc 
iiuMilHr  of  niiiall  ircvici-M  wliicli  an-  hanll.N  i  wilili'  to  tin-  i-yr.  Tliexe 
•  n  i<  .M  ailinit  a  Kfcal  di-al  of  falm-  air,  ax  I  In-  analytiiH  of  the  waite 
((iL  ■  it  ilillen-iil  |N>iiitH  mIio«h.  In  onli-i  10  ilo.«<'  IIh-im'  it  in  ni-eoK- 
MM  hi  (KviT  tlie  lirii'kwork  wtliiiKu  «itli  ■••■M-ral  inatM  of  tliii<k  tar, 
«lii'  li  slioiiUI  Ik-  ri'iirwed  from  linn-  to  tiini-  until  (lie  wliolr  of  llir 
bri<  I.  v\ork  iM  cdviTiil  will)  |  in  layi'r  of  inr  'I'lir  lar  will  till  up  all 
'tumc  .-M  anil  will  providi'  iwarly  airti^lil  ImhIit  ■M'ltliidH. 

Hii'liiiliiiii  unit  liwiliirluin.  The  Imwix  thiouKh  rnilintioii  and  ton- 
diirtion  of  lu-at  fioin  n  lioiirr  nrr  not  niillK  nnlly  rraliM-il.  WIhui  uc 
•'oimifliT  that  there  an-  hoilern  whieli  Ini"'  \\  |M'r  rent  from  tliiw 
•'AUM<«,  nn<l  othnrn  wlurli  Io-m-  I.'i  |n<i' leiil  ,  It  m  evulelil  that  iiiiillern 
rp<|uin<  attention.  OuiiiK  to  the  ililhenlli"  of  ai<eiirate|y  iiieaMurintt 
Urne  vojiiini'x  of  K'W  in  the  utate  in  «  Im  li  il  im  uwmI  for  hiiiler  lirlnu, 
It  It  (ifu  iK'iilly  iin|ioHiiili|e  to  inea«iiii'  .lir.-.  liy  the  r»iliiilion  Iiiim 
while  KHfl  liruiK  n  holler.      The  iiKiial  | 1 1'  ■■  i«  to  lent  Ihio  li>«.  w  IxMl 

•  (Uitiiri  1.1  „  r„,H.r  r«R<l  Imfi.re  the  liKiiliillonKr  KlvclrinkI  l>:nginr<>ni. 


GAS-FIRING    BOILERS.* 

BY  T.  M.  IIUNTKR,  M.A.,  B.SC. 

(Concluded  from  p.  :'71.) 

coal  tiring  the  boiler,  and  to  a.'wunie  that  the  loss  U  the  .nnnie  while 
giiH  liriiiK.  The  resiilt.s  of  a  lanie  niiinlx-r  of  ttwU  o(  well  |)r<it«vted 
hoilei-M  whiih  were  |iul>lislie(l  some  liiiu-  ap>.  showe«l  that  in  no  raw 
was  the  radiation  loss  over  '1\  per  cent. 

A  mi.stake  wliieli  i.s  very  fre<|Uontly  maile  in  parxiiuony  when 
ereetinu  the  hriekwork.  The  hriekwork  w  often  not  thiek  enuu^h. 
ThiH  i.i  not  a  mixtjike  ooiilined  to  lioilers  hut  oeeiint  i<c|imlly  in  (!«* 
producers  and  metalliirKiral  fiiriiiwe.s.  It  in  no  tx-unomy  to  huild 
light  boiler  setlinns,  a«  the  additional  root  of  heavier  walls,  .Ve  .  will 
very  soon  lie  repaid  on  the  sa\  iiitfs  in  radiation.  For  a  l^itiH.iHhirp 
l>oili-r  111  the  o|HMi  air.  the  railiation  !.>•«  from  the  0X|i<>s4hI  fnuit  in 
alioiit  I  ]ier  i-enl..  showinj;  a  lo>w  of  l':^l  (M-r  anniiin.  a  sum  which 
woiiltl  pay  many  tinu-H  (or  the  eost  of  a  suitnhle  eovrrinj:. 

CONIII-STIOS. 

The  author  then  deils  with  tlietlMHiry  of  enmbuKUnn.  sh,.uin).-  !»>« 
the  tempi-rat iin>  of  loinhilstion  eali  he  enleulrtl«l.       \- 
maximum  exciiw  of  air  alluwahle.  it  may  he  taken  »»    ■ 
that  total  lomhilstiim  "  H  It  an  i-\"  •».  of  or  of  'JO  per  I'eiK 


I  I  omhustioti  ntrnnue- 
,  ,.f  .iir  ..f  III  (w-r 


nlile  n  n-siilt  ns  shoiill  In-  ev|M.i..l  \  ^i' 
mollt  will  (live  1  olliplele  1  i>i"''-i  '"'"  "illi  > 
eelll    ;     lull    wUli    tin 

lluetiiatioiis  111   III 

imilally  ilan<  to  reilui  i    ' 

3(1  |N<r  eelll.  on  Mcvoiiiil  ol  Ihe  tUiit^i 

waste  Kawak 

I'nuhft.     (iiHKl  eiiinlmslion  run  only  W  nitwnod  hy  pmvidinu  an 
iiidmato  inlxtiirp  of  air  unil  ki<«.     Cumplole  r»ml>iisiinn  bIkmiIH  (•ko 


III  ItdMik^  uiiliiiilU'il  K-i.^  in  till- 
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place  very  rapidly,  at  the  highest  possible  temperature  and  with  the 
smallest  possible  excess  of  air. 

CombvLstiou  arrangements  have  to  be  designed  to  suit  three 
different  conditions  of  gas  pressure  : — 

1 .  Steady  pressure  of  1  in.  water  gauge  or  more. 

2.  Intermittent  pressure'  ranging  constantly  from  1  in.  water 
gauge  or  more,  to  nil,  with  total  stoppage  of  the  gas  flow  and  extinc- 
tion of  the  rtame. 

3.  Very  low  gas  pressure,  or  a  pressure  which  may  sometimes  be 
higl).  but  is  low  for  considerable  periods. 

1.  For  a  steady  gas  pressure  the  Bunsen  tj-pe  of  burner  gives  the 
best  re.sults.  Such  burners  would  have  been  generally  adopted  years 
ago  but  for  the  technical  difficulties  in  designing  them.  It  is  easy  to 
design  the  small  Bunsen  burner  we  use  in  the  laboratory,  but  much 
more  difficult  to  design  burners  for  80,000  or  120,000  cubic  ft.  of  gas 
per  houTj 

A  good  burner  of  this  type  provides  its  own  primary  air  wliich 
amounts  to  60  per  cent,  of  the  air  necessai-y  for  combustion.  The 
secondani-  air.  ^\hich  is  just  as  essential,  is  drawn  in  by  the  chimney 
draught,  in  conjunction  with  the  injector  action  of  the  mi.xture 
emerging  from  the  burner  nozzle.  The  maximum  flame  temperature 
should  be  found  in  the  region  of  the  boiler  ^^ithin  a  few  feet  of  tlie 
biurner.  and  there  should  be  a  minimum  volume  of  flue  gases  canying 
a«ay  heat  to  the  chimney. 

2.  Intermittent  gas  pressure  is  found  at  most  ironworks  having  no 
gas-cleaning  plant.  Kach  time  »  bell  is  lowered  to  admit  tlw  charge 
into  a  blast  furnace,  the  gas  pressure  drops  and  usually  the  gas  fails 
altogether.  Ordinan,-  Bunsen-tjpc  burners  are  useless  under  these 
conditions.  They  light  back  at  the  gas  inlet  inside  the  mixing  tube, 
and  each  burner  re<(uires  attention  fron  the  boilerman  every  time  the 
pressure  falls — say,  every  10  minutes — an  impossible  proposition. 
It  is  only  very  recently  that  this  problem  has  been  solved  by  the  use  of 
special  burners.  In  these  burners  Avhen  the  gas  pressure  falls  the  gas 
burns  at  that  point  where  the  speed  of  the  gas-air  mixture  corresponds 
to  the  S])eed  of  the  flame.  When  gas  fails,  the  flame  is  extinguished 
and  a  small  coal  tire  is  kept  in  the  boiler  to  ignite  the  gas  when  it 
returns.  As  soon  as  gas  pressure  returns,  the  velocity  of  the  gas-air 
mixture  forces  the  flame  out  of  the  mixing  tube  and  combustion  con- 
tinues at  the  burner  nozzle  as  before. 

3.  To  deal  with  gas  at  a  very  low  gas  pressure,  and  to  get  a  good 
mixture  of  gas  and  air,  Ls  impossible  without  mechanical  assistance. 
The  problem  can  be  solved  in  two  ways  :  {a)  Air  and  gas  can  be 
drawn  in  by  meari.s  of  a  fan,  mixed  completely  in  the  fan,  and  the 
mixture  suppUed  to  the  boiler  by  a  simple  pipe  ;  or  {h)  power  to  work 
a  Bunsen-type  burner  can  be  got  by  raising  either  the  gas  or  the  air 
to  a  sufficient  pressure.  Although  both  these  methods  are  costly, 
the  results,  both  as  to  a<lditional  boiler  load  and  as  to  improved 
efficiency,  are  so  satisfactory  iis  to  pay  many  times  over  for  the  outlay. 

When  a  short,  intense  flame  is  re<)uire(l,  we  must  use  either  air  or 
gas  imder  consiflerable  preHsuif.  This  method  is  well  known  in  the 
caw  of  gas  furnaces  for  reheating  and  melting.  From  I.J  lb.  to  2  \b. 
|ier  wiuarc  inch  pressure  on  the  air  supply  is  the  mo.st  suitable  prcs- 
»ure,  though  excellent  results  are  got  with  12  in.  (water  gauge)  jircs- 
Bure.  The  whole  of  the  air  necderl  for  combustion  is  supi)lied  by  the 
mixing  arrangement,  no  secondary  air  being  used.  The  author 
Ijelieves  that  liy  this  inctliod,  which  jiuts  the  boiler  un<ler  pressure, 
and  by  sijiijily  drawing  oil  the  products  of  combustion  by  the  chim- 
ney draught,  we  .slifiiild  make  a  considerable  advance  in  the  direction 
of  larger  boiler  outputs  combined  with  high  efliiicncy. 

Preheated  air  and  hot  gas  are  of  great  advantage  fop  boiler  liring. 
Air  prchi-nlcd  to  liX)  ('.  was  uw;d  at  one  plant,  with  producer  gas  of 
\-V>  theriiiH  |)er  cubic  fool.  The  sensible  heat  of  the  air  added  o  per 
cent,  to  the  i:alori(ic  value  of  the  gas, and  thus  raised  the  flame  Icni- 
jierature.  It  dcix-nds  uikhi  whi-rc  the  heat  is  got,  whether  it  really 
adrls  anything  to  the  total  eflicicncy. 

Gas  Meahiihbmknt. 

If  the  evaporation  of  a  boiler  is  known,  the  only  other  tiling  re- 
(|iiirfd  is  to  know  the  •piantity  of  gas  consumed.  Here  a  m'rious 
diHii  ijlty  iirimv.  WIhtcvit  a  large  (juaiitily  of  gas  is  concenieil,  gas 
meaHiircnientH  are  didicult,  and  where  the  gaij  is  of  hik'h  an<l  varying 
tenipMiiturcH  and  carries  a  large  i|uaiitily  nf  dust,  they  arc  next  to 
im|)0"«ilili-.  For  large  r|uaiititicH,  and  wlji-ri-  there  in  diniciilty  from 
tar  and  gas,  velocity  nieasuremcnts,  with  the  assistance  of  Ihc  I'itul 
tube  or  throttling  dis<-,  or  ane»u)meter,  can  lie  taken.  Velocity 
readingH  taken  thus  cannot  be  tnisl<-d  to  give  absolute  readings,  but 
they  are  very  ellc'tive  In  giving  rearlings  wliii?li  are  relatively  coriTct 
from  day  to  day. 

Certnin  ponitH  ropiire  to  be  vtatched  when  using  gas  met4-rs  unh-ss 
the  gas  is  (piile  free  from  duHt  and  tJir.  A  mctiT  of  the  rotarv  l.vpe 
ohnuld  be  caliiiralcd  by  mcaiin  of  a  gaHomet<T,  liiith  before  and  after 
iixc,  with  the  lu'tiiid  gas  it  is  measuring.  The  Pilot  tube  must  be 
l^>  pt  clean,  and  should  be  examined  and  blown  oiil  at  Mliorl  intervals. 


Boiler  Control. 

There  are  three  methods  by  which  we  can  test  what  results  are 
being  got  by  a  boiler,  namely,  ( 1 )  by  measuring  the  gas  supplied  and 
the  water  evaporated  ;  (2)  by  analysing  and  taking  the  temperature 
of  the  waste  gases,  as  described  above  ;  and  (3)  by  taking  the  com- 
bustion temperature.  All  these  methods  are  good.  The  chemical 
method  is  slower  and  more  laborious  than  the  pyrometer  method,  but 
it  is  cheaper  and  gives  much  more  information. 

For  testing  the  combustion  temperature  a  pyrometer  jimction  is 
inserted  in  each  boiler  flue  within  a  short  distance  of  the  nozzle  of  the 
burner.  All  these  jimctions  can  be  w  ired  to  one  dial,  with  switches  to 
connect  each  j  miction  in  turh  to  the  dial. 

A  CO,  recorder  on  the  boiler  flue  is  an  excellent  check  on  the  re- 
sults. It  will  be  reaUsed,  however,  that  very  deceptive  deductions 
may  be  made  from  the  readings  of  this  instrument.  Although  the 
CO  2  reading  is  good,  there  may  be  unburned  CO  present,  causing 
serious  losses.  A  gas-pressure  gauge  should  be  fitted,  if  not  at  each 
boiler,  at  least  at  every  range,  and  that  it  should  be  in  a  place  easily 
seen  by  the  boilerman.  In  addition  to  this,  a  differential  draught 
gauge  should  be  fitted  to  each  boiler,  showing  the  difference  in 
draught  between  tlie  front  and  back  of  the  boiler,  and  a  plain  mark 
should  be  made  on  the  dial  at  the  reading  which  the  boilerman  is  to 
maintain  by  means  of  his  dampers.  Water  meters  are  a  necessity  for 
careful  boiler  control.  In  all  large  works  a  man  should  be  appointed 
to  take  general  charge  of  the  steam  output.  He  need  have  no  great 
chemical  or  engineering  training,  as  his  business  is  simply  to  run  hus 
boilers  at  their  maximum  efficiency,  and  all  engineering  matters 
would  be  reserved  for  the  engineer  or  manager.  The  apparatus  for 
boiler  control  will  cost  a  considerable  amount,  and  it  must  not  be 
overlooked  that  the  best  outfit  of  recording  instruments  is  useless 
unless  a  constant  and  mtelligent  use  of  them  is  absolutel.y  enforced. 
All  the  temperatures,  pressures,  volumes,  and  analyses  taken,  should 
be  entered  up  in  a  special  book.  At  least  once  a  week  a  balance 
sheet  should  be  drawn  up,  showing  the  allocation  of  the  gas  to  each 
part  of  the  \\ork  and  the  results  obtained  therefrom.  This  should  be 
submitted  to  the  manager  weekly,  with  the  necessary  explanation  in 
case  any  result  falls  short  of  the  required  efficiency.  If,  in  addition 
to  this,  the  boilermen  and  the  man  in  charge  of  the  boiler  plant  ar  ■■ 
given  a  premium  for  maintaining  good  results,  boiler  control  will 
soon  develop  into  a  fine  art,  and  prove  an  important  source  of 
revenue. 

The  Paper  is  followed  bj'  an  appendix  giving  a  nimibcr  of  calcula- 
tions and  useful  tables. 


Disc;ussio-N. 

Mr.  C.  P.  Sparks  said  he  had  rather  hoped  that  the  author  would 
have  devoted  more  attention  to  how  tlio  gas  was  to  be  obtained  as 
ilistinct  from  its  use.  The  majority  of  electricity  was  obtained  t>v 
Iniming  fuel  and  tlie  wliolc  of  the  volatilcs  were  destroyed.  It  was  a 
iiutioual  necessity  that  that  method  of  procedure  should  stop.  The 
ilicmiial  industry  was  dependent  on  those  so-called  by-products.  Coal 
distillation  was  carried  out  in  connection  with  coke  prwluction,  in  which 
the  gas  was  a  by-product,  and  in  gas  making,  in  which  the  coke  was  a 
by-product.  Then  there  were  various  projects  of  low  temperature  dis- 
tillation where  new  types  of  fuel  were  to  bo  produicd  for  household 
purposes,  and  there  again  the  gas,  tar,  &c.,  were  by-products.  Should 
the  i-lcctrical  stations  be  put  at  the  coke  ovens,  or  work  in  conjunction 
with  the  gas  c(]ni])anies,  or  should  they  await  the  development  of  the 
doiiicstic  fuel  schemes?  The  Fuel  Research  Committee  were  going  to 
look  at  the  question  from  the  |)oint  of  view  as  to  liowbcst  the  coal  of  the 
country  lould  he  used  for  all  the  objects  he  had  mentioned.  There  were 
also  a  certain  numlier  of  important  comimTcial  undertakings  which  were 
inakhi).' their  own  investigations  into  that  matter.  Coke  manufacture 
for  sti-fl  work  took  place  primarily  at  the  pita,  and  the  pits  had  attrai'ted 
liir^i'  iiKbistrics  to  their  neighl)ourhood,  liut  in  most  cases  there  was  a 
(jicat  (lithculty  with  regard  to  water.  Having  got  the  gas  he  thought 
the  most  economical  method  of  iisinn  it,  for  cici'trical  supply  was  to  turn 
it  into  Htiam  and  work  in  conjimition  with  very  lai-;;i'  turbo-altcrnatorB. 
(Jas  Hnilcrtakiiigs  wi'ic  usually  near  the  centres  of  (listTihiition  and  the 
cooperation  of  rlectricily  and  gas  unilcrlakiugs  would,  as  a  rule,  tend 
ratlHT  to  work  ml  the  prcwiit  lines  of  cenlniliHation  of  small  undertakings 
limn  in  the  now  w(ill-reco)iiiisrd  direction  of  having  larger  areas. 

Mr.  \V.  I?.  VViioDlloi'Sic  said  the  most  important,  point  in  gas  liring  was 
the  Kvnhilioii  of  prcHsiii-c.  ( las  Vas  particularly  sensitive  to  variation 
if  the  mixture  of  air  and  gas  depciided  on  how  much  air  the  gas  would 
ciilraiii  Into  the  Imriieis.  The  culorilic  value  the  author  gave  for 
ethylene  seemed  nithi-r  high.  The  Htatcments  regarding  the  use  of 
coke-oven  gas  and  blastfurnace  gas  were  viMV  rosy,  lie  (Mr.  Wood- 
lioiine)  thought  the  proper  basis  for  i  imsidcratioii  was  not  how  much 
Hieam  was olil allied  per  ton  of  iiike  put  into  the  blast. fumaee,  but  how 
many  IhoiiHand  riil>i(  fec>t  per  tmi  of  iron  and  what  was  the  heal  value. 
One  I  ciiiM  hardly  i-egiird  as  surplus  gas  that  which  was  used  for  blowing 
and  (or  the  stoves.     The  imporlanl   <pies(ion  was  how  mueh  icmaini'd 

over  after  the  processeH  of  produriiig  pig-iron  had  1 n  carried  oiil.    ■  lb' 

calculated  thai  the  eiptivalenl  coal  value  ol  l  he  surplus  was  Is.  lid.  piT 
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ton  of  pig-iron  produced.  Mr.  Hunter  .sai<l  ly-product  producer  gas, 
which  in  heat  value  was  equivalent  to  blast  furnaee  gas,  had  not  proved 
a  success.  It  was  difficult  to  get  successful  l)i>iler  firing  vinth  gas  con- 
taining so  much  inert  gas  as  producer  gas.  but  it  could  he  done.  The 
author  assumed  an  efficiency  for  producers  and  then  took  the  amount  of. 
heat  retjuirerl  for  steam  raising,  which  was  a  part  of  the  process  of 
producing  gas.  What  they  wanted  to  know  was  the  total  heat  value 
of  the  surplus  gas  after  the  processes  neces.sary  for  working  the  producer 
had  been  carried  out.  The  author  referred  to  dr\'  iias.  If  he  meant 
merely  Siituratc<l  gas.  then  he  (Mr.  Woodhouse)  understood  his  figures, 
but  if  hi!  suggested  that  the  gas  should  be  dried  and  unsaturated  it  would 
not  l)c  worth  the  trouble.  If  before  using  the  gas  it  was  reduced  to 
atmospheric  temperature  or  lower,  a  more  efficient  resu:t  would  be 
secured,  but  a  certain  amount  of  heat  would  be  lost  in  cooling  the 
gas,  and  if  the  gas  was  to  be  dried  money  or  power  had  to  be  spent  in 
doing  so. 

.Mr.  K.  \V.  L.  NicoLL  said  he  a8.sociated  liinndf  with  the  remarks  of 
.Mr.  S|)arks  in  reference  t<)  the  necessity  for  rcruviring  all  the  recoverable 
products  from  the  coal  before  it  was  used  fur  steam  raising.  The  author 
remarked  that  gaseous  fuel  was  an  ideal  fuel.  and.  that  being  so,  he 
(Mr.  Nicoll)  thought  it  was  too  good  for  boiler  tiring.  The  surplus 
combustible  residual  of  coal  carbonisation  was  coke,  and  it  always 
woulil  be.  The  present  neefl  was  the  development  of  coke  tired  furnaces 
for  steam  generation  on  a  large  scale.  An  enormous  quantity  of  sensible 
heat  was  wasted.  The  coke  was  extracted  from  the  retorts  at  a  tem- 
jM'ratifi-e  of  about  l,80(r^K.  The  use  of  that  sensible  heat  would  mean 
close  co-operation  of  the  electricity  and  gas  industries.  T|ie  steam  plant 
for  the  steam  turbines  would  have  to  be  put  di.wn  actually  in  the  gas 
works.  It  would  only  be  a  step  added  to  the  priscnt  gas-works  practice 
to  dump  the  coke  inti>  the  boiler  furnace.  The  problem  of  gas  tiring 
Ixiilers  <m  a  large  scale  was  a  serious  one.  Kur  a  station  of  lOO.tKHJ  kw. 
taking  the  low  figure  of  .'((MMM)  B.Th.U.  per  unit  generated  with  pro- 
ducer gas  at  i:JO  B.Th.U.  |>er  cubic  foot,  2:i,lH»ll,IKHI  cubic  ft.  of  gas 
would  have  to  be  transmitted  |H'r  hour,  anil  the  tube  necessary  to 
transmit  it  wouhl  have  to  he  of  the  order  of  a  "  twopenny  tube."  He 
thought  thi-  use  of  coal  gas  would  also  be  out  of  the  question. 

Mr.  H.  \V.  KuLLE  said  he  projio.sed  to  confine  his  remarks  to  blast- 
funmce  gas-tiring,  about  which  the  author's  remarks  were  rather  ton 
rowate.  (Jne  of  the  difficulties  of  blastfurnace  l'^^-s  tiring  was  that  there 
was  a  con-stant  variation  on  the  gas  main.  It  was  difficult  to  a<liu.sl  the 
air  supply  to  the  gas  supply  under  anything  like  ihcon-tical  conditions. 
In  bla>it-furna<'e  gas  about  :tO  per  cent,  was  lonibustible  and  70  per  cent.  . 
incombustible.  The  oxygen  in  the  air  had  to  sick  out  the  combustible 
and  that  required  a  good  deal  of  excess  air  iiuuc  than  the  author's 
figure  i.f  2.'>  per  cent.  He  thought  l(K»  per  ccril,  was  more  general. 
Usually  in  practice  the  air  regulation  was  .set  nine  for  all  and  few  blast 
furnaces  had  any  apparatus  for  continuously  ri'nnling  the  CO..  in  their 
gas.  When  one  had  (hat  liMl  per  cent.  exccr.s,  the  air  was  practically 
adjusteil  for  the  maximum  quantity  of  gas  thai  was  to  flow,  otherwise 
then-  would  Is-  at  times  s<'condary  combust  inn.  11  was  not  easy  to 
carry  out  well  lOMilucled  efliciency  tests  on  i;as- tired  boilers  with  blast 
furnace  gas.  In  most  cases  the  gas  was  dirty  and  could  not  be  measun'd 
thnmgh  a  meter,  and  one  had  to  rely  on  I  itnl  IuIm'  readings,  which  were 
llucluating  and  varying.  He  did  ni>t  think  there  was  an  installation  in 
this  country  when'  they  had  any  means  of  rcuulating  the  blast  furnace 
gas-pn'SHure.  It  was  an  open  question  whether  much  was  gained  by 
cleaning  the  gas  Is-fore  using.  .Vnotlier  system  was  to  use  the  gas  at 
the  low  pressiin>  at  which  it  left  the  l>lasl  fiinuici-.  In  blast  furnace 
work,  as  in  electricity  stations,  people  wen-  mean  ami  short -sighteiL 
In  an  installation  when-  2iVI,l'<N)  Ions  were  Ikiiii:  biii-nl  a  man  was  (laid 
i.VKl  to  £tMHi  a  year  fi>r  looking  after  the  bnilcrs.  and  it  was  considen-<l  a 
big  tiguri-,  but  a  nmn  paid  £1.(MKI  could  pay  for  lumself  many  times  over. 
With  pnKliici-rs  thi-  gas  was  produced  solely  for  llic  piir|sise  of  burning  it, 

id  a  regolnr  pressure  on  the  mains  could  In-  nbla <l  and  hiimerH  could 

arroiiged  to  givi-  a  high  efliciency.  and  with  coki--ovrn  gos  a  high 
III  iency  cnuld  also  be  got. 

Mr.   .1,    I).    I'lTON  said   he  noticed   the  oiilhor's  accentuation  of  the 

lvalue  of  carlM>n  monoxide.     Thi-  iiiodern  tn-nd  <>f  instillation  was  the 

•limimitiiin   of   llii<   hydrogen   conli-nl    into   liquid    hydnienrlHin    form. 

The    Iii4lilulinii   should   consider   the  emissivily    valiien  of   the   varinus 

I'x   |iriMliiceil   by   the  ciiinbiistiiui  nf  the  dilTcrent   gWH-s,  noting  the 

priMliiciHi   its  ciiliiiir  in  the  blue  rone  and  CO  (cnrbon  mini 

'tie  red  zone  iil  the  s|M<clriim,  which  /one  was  the  most  ellicieiil 

ion   or   heal    Irnnsmiiuiion   on   »   nidiant    energy   basis.     With 

coal,   we  wi-n-  loniiig  oImuiI   2.'>,(HH|.ikiii  ions  irf  coal,  thrown 

'he  heap,  lost  in  ihe  mains,  or  ruined   by  inelVicieiil   mining. 

Keseari  li  I  'ominille<>  had  iiwiile  n  strong  (ealute  of  nn  inereiiienl 

y   on   (he   pn-M<nl    iih-iIhhIs  of   use   but    had   not    attempted 

In  consider  Ihe  huge  national  loss.      If  .Mr.  Sparks  lisiked  al  n 

I    liook  he  would  llnd  the  bulk  of  our  ■  onl  Ih-lds  wen-  in  the 

>l"lllHv  ,,r  ilie  ~-abosnl.      He  (Mr    faton)  hndhadio  .li.wllh  n  gns  pqs 

hnr   Itll  mile.   long.     Hon f   I  In-  ..ml   wonhl   never  Is.   availabh-   (or 

oiiulil  all,-  tlinii  n  i|islil|nti..ii  Im   ml  with  «  subse<|urnl  dial  dial  ion  (or 
lt«-.  Ilinpuke  pi.nliiii>d  Is'ing  I.I  <ii.  h  a  high  ash .  onlenl.  due  to  Ihe  |>oor 
wiiiilil    Ih<    |ni|K.uil>le  to    line  il    as  a  fuel  aiul  il    wa»  oil 
..  u«e  II   din^  I   (mm  a  low  trm|M-r»liin-  di'lillnlioii   pUnI 

nsl r    (or   lived   ..inveniion    to   gl|n        One   •|»-«l<.-i    ura*   ol 

'■    ■  '  '      '        ■  -  ts-  pnslui  iltg  gns  iM  a  lM'^flm '      -I 

.  iliff.T.  ami  hr  .iibnoli.-.l 
.)  mill  Ihi.  k  •th..Hiiig  the 
''  .    - -■    na.les    iif    tnal'iml    whi.  b    .....l.i    - 

**»•  W,  R.  t'«H>r(li  Ihoughl  Ihnl  the  l'»|i.T  was  mmil  valimMr.  bill  hr 
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was  sorry  not  to  find  actual  ,  n.  ,.  u.  v  le>i^.  PuWished  result*  as  a  rule 
gave  all  sorts  of  information  except  the  quantity  of  gas  used.  This,  of 
course,  was  vital.  Lack  of  such  information  was  due  to  the  gas  gener- 
aUy  being  a  waste  product,  but  if  coal  carbtinisat  ion  were  to  come  in 
seriously,  efficiency  would  then  be  very  important,  and  it  would  be  neces- 
sary in  all  tests  to  have  the  fullest  information  in  rt-gard  to  both  the  quan- 
tity and  the  quality  of  the  gas.  With  r<?gard  to  the  design  of  boilers  it 
seemed  to  him  that  progress  would  have  to  be  made  in  the  greater 
utilisation  of  radiant  heat  in  gas  firing  if  the  best  results  were  to  be  ob- 
tained.  Some  reference  had  been  made  to  the  use  of  coke.  It  appeared 
to  him  that  commercial  progress  in  carbonisation  must  depend  largely 
upon  realising  the  value  of  by-products,  among  which  ammonium 
sulphate  played  a  large  part.  If  the  coke  from  car  oni.sation  wert>  used 
under  boilers,  then  the  large  proportion  of  nitrogen  which  remained  in 
the  coke  would  be  wasted.  Complete  gasification,  therefore,  showed 
an  advantage  from  this  point  of  view,  and  low  temperature  carbonisa- 
tio  1  was  attractive  as  providing  a  more  suitable  coke  for  use  in  pro- 
ducers. 

Mr.  W.  H.  P.\TCHELL  thought  the  author  had  overdrawn  some  of  his 
statements.  The  whole  question  of  boiler  firing  centred  round  what  it 
cost  to  get  the  by-products.  Coke  was  a  bad  fuel.  but.  if  it  could  bo 
dealt  with  economically  in  a  producer  it  would  meet  their  need.  The 
author  said  the  ordinary  blowing  did  not  take  more  than  1  H.p.  per  ton 
of  fuel,  but  these  blowers  were  not  economical  in  steam,  and  ."JO  lb.  per 
horse-power-hour  should  be  allowed.  With  recovery  producer  gas  the 
temp^ratur-  had  to  be  kept  down  so  that  the  sulphate  of.ammonia  was 
not  lost.  The  radiation  of  l.l  |x^r  cent.,  which  the  author  gave  them 
when  dealing  with  boiler  efficiencies,  was  rather  lower  than  was  gene- 
rally accepted.  The  l'a|>er  might  usefully  have  contained  a  cross  re- 
ference to  '  The  Electrician."  of  .June  ITt  of  this  year,  which  contained 
descriptions  of  various  ty|>es  of  burners. 

-Mr.  J.  H.  HroHFif.LD  said  it  was  well  known  that  large  quantities  of 
heat  were  going  to  waste,  and  one  of  their  first  objects  should  be  to 
collect  all  the  forms  of  waste  heat  and  turn  them  into  electricity,  which, 
so  far  as  they  could  see  offered  the  best  way  of  making  use  of  those 
soun-es  of  heat.  He  gave  figures — not  ascertained  figun-s.  but  the  kind 
of  figures  required — comparing  the  net  cost  of  fuel  for  pnslucim;  !t<>l> 
units,  (I)  by  using  the  coal  first  in  the  pnslucers  and  then  burning  the 
gas  under  the  lioilers.  (2)  by  burning  the  coal  under  the  boilers,  and  (S) 
by  putting  the  gas  into  a  gas  engine.  In  the  first  case  the  net  cost  of 
fuel  was  put  at  l.>s.,  in  the  second  2(is.  and  in  the  third  12s. 

.Mr.  .\.  H.  Dykes  said  practically  the  whole  questiim  as  to  how  elec- 
tricity was  going  to  W  used  in  the  future  de|iende<l  upon  this  question 
of  using  the  gas  for  Iniiler  firing.  Waste  gases  winild  have  to  N-  utili.seil 
ami  the  larger  question  of  new  stations  for  iwiwer  supply  would  als<i 
have  to  be  consi(len><l  and  decid.-d  by  electrical  engineers  in  conjunction 
with  the  chemists  and  metallurgists.  .\  subsidiary  advantage  of  working 
with  the  chemical  .side  of  the  industry  would  In-  that  they  wouhl  n-quin- 
less  manual  labour  and  could  alTonI  to  pay  mon-  for  skilletl  cluxnical 
and  engim-ering  supervision  ami  there  would  also  Ix-  a  saving  by  aUili.sh- 
ing  the  clinker  and  ash  plant. 

Mr.  C.  P.  T.vYl.iin  said  the  figures  in  the  I'aiK-r  relatim;  to  the  efficiency 
of  pnslucers  n'quin"<l  some  sub.stai)tiatioii.  The  only  jusliti.alion  for 
throwing  away  :iO  jn-r  cent,  of  the  value  of  the  fuel  was  that  the  sul- 
phat<-  of  ammiuiia  was  obtained.  It  wouhl  Ik-  less  advantageoiui  to 
lulopt  gas  firing  unless  the  price  nf  sulphate  of  ammonia  went  up  in 
proportion  to  the  incn>as«-  in  the  pric«>  of  fuel.  In  coninvli.in  with  « 
small  power  distribution  scheme  r«-contly,  he  found  thai  g»»  i-«iuld  U" 
ilistribut<-d  mon-  cheaply  as  gas  than  by  ciinversion  into  elettrical 
energy. 

.Mr.  I,.  U.  .Xtkinson  thought  it  was  a  misUke  t»  n-ly  up>m  sulphalo 
of  amtniinia  as  a  nvom|H-tis<-.  as  eli>etrical  engin.i-rs  wi-n-  going  to  de«tniy 
the  sulphate  of  ammonia  market  themsi-lves  by  the  pnslucli.m  of  nitrates 
by  eli-ctrical  pn •ci-s.-u-s.  and  the  price  for  sulphate  o(  ammonia  nNklisa-ti 
hitherto  would  not  obtain  in  the  fulun-. 

.Mr.  H.  .M.  SwKlls  aski-il  whether  anv  attempt  h«.|  Iwx-n  made  to  clean 
blast  fiirnaci-  gas  by  centrifugal  melhisls  by  maJting  Ihi-  g«s  jioss  in  » 
whirling  chamlM-r  and  was  informisl  by  .Mr.  Palon  that  be  hnd  pnnlui-*-)! 
a  scrublM-r  on  those  lines. 

The  .\i-THoii.  in  n-ply  to  the  disius^ion.  sai.l  the  l"«|ier  w»»  not  im^ont 
lo  Ik-  •  scientific  TaiM-r  and  he  had  kept  »w«v  fn.m  ihr  immrtiM-  (ubject 

of  the  nianufactiin-  of  gas.      In  the  In''       '      ■'    •■'      ■  ■' <>■■    i.-"i>-> 

in  Isilh  I'.iliimiis  wen-  n-dii.nl  1..  'Mh' 

any  «|M-.ial  work  bill  wen<  given  to  en 

for  thi-mwlvc".      Hy  dry  -• '     '  "• 

fniin   which   nil   the   nioi-  ""' 

iH-en  .Mra.t.-.l.      The  ., .  '  ^ 

liniforiii  pn'^-mn- 1  ■  '  ''^> 

enicii-ncv  with  iiic  '  '  '" 

the  luU-s  w^> '■• 

cleaillHl    Ub.r.-    a  '    ''' 

Mr.    r»(.m   that    n 

meteni       He  .li.l  c  If 


ihollKlu  ... 
iH.tler  W»" 
|NI«ln<l    lb.' 

rn<linli..n       W t. .■■■- 

•uiipllnl  by  Ihe  inatirc*.  who  nhoiiM  <><<  wi. 
i<nieieiii  \. 
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GAS-FIRING  OF  BOILERS. 

Last  week  Mr.  T.  il.  HrxTER  read  a  very  interesting 
Paper  before  the  Institution  of  Electrical  Engineers  on  the 
subject  of  Gas-Firing.  We  think  the  Council  have  clone 
well  in  arranging  for  a  Paper  of  this  kind,  which  is  not 
strictly  upon  an  electrical  subject ;  for  electrical  engineers 
are  quite  as  much  concerned  with  the  production  of 
steam  as  vnth  the  performance  of  electrical  generators. 
The  production  of  steam  and  the  proper  methods  of 
utilising  fuel  are  only  two  of  the  steps  in  the  chain  of 
operations  in  supplying  electrical  power,  and  it  is  quite  as 
important  that  the  electrical  engineer  should  he  thoroughly 
acquainted  with  what  these  first  steps  involve  as  that  he 
should  be  familiar  with  the  remainder  ot  the  subject.  At 
the  present  time  gas-firing  is  something  of  a  side  issue.  It 
is  used  where  gas  is  available,  but  not  because  it  is 
necessarily  a  desirable  method  of  firing.  In  the  near 
future,  however,  the  position  may  be  very  different.  At 
the  present  time,  as  is  well  known,  there  is  a  strong  move 
in  favour  of  dealing  with  our  coal  on  scientific  lines,  re- 
covering the  nitrogen  and  oils  that  are  in  it  instead  of 
simply  burning  these  constituents  along  with  the  coal. 
If  this  mode  of  utilising  our  coal  comes  into  vogue  then 
the  position  of  gas-firing  will  be  entirely  altered.  Electrical 
engineers  may  then  find  it  not  merely  desirable  to  use  gas 
firing,  but  they  may  even  bfe  compelled  to  do  so.  It 
therefore  behoves  them  to  look  into  the  position  very  care- 
fully and  to  study  the  question  so  that  they  know  what 
results  are  obtainable  and  what  are  the  best  conditions  of 
operation. 

Mr.  Hunter's  Paper,  of  which  we  conclude  an  abstract 
in  our  present  issue,  is  very  useful  in  tliat  it  gives  a  great 
deal  of  information  and  deals  with  the  subject  in  some 
respects  in  an  elementarv  way,  so  that  those  who  are  not 
already  well  acquainted  with  it  niav  be  able  to  appreciate 
the  present  position.  Keadcrs  will  realise  that  the  subject 
is  by  no  means  free  from  difficulties.  As  so  often  happens, 
there  an-  conHictiiig  conditions,  and  the  best  results  are 
often  only  obtained  by  means  of  a  compromise.  This  is 
the  case  to  some  extent  in  boiler  design.  Probably  a  good 
deal  yet  remains  to  be  done  by  the  boiler  maker  before 
the  mo.st  Hiiitable  boiler  is  proiliici'd  for  gas  firing,  as  dis- 
tinct from  coal  firing. 

rndoiibtediv  our-  of  the  most  pressing  directions  in  which 
infonnation  is  recjuired  is  in  the  working  eMicienoy  of  gas- 
fired  boilers.  I 'nfortiinately,  the  determination  of  the 
••(licieiu-y  r)f  a  boiler  when  gas-fired  ic  far  more  dilliciilt 
than  when  coui  (ired.  The  measurement  of  large  volumes 
of  gas  is  by  no  means  ho  easv,  and  consiMniently  in  most 
tests  it  has  been  entirely  disreganled.  This  state  of  alTairs 
has  been  favoured  hy  the  fact  that  the  gases  used  are 
frn(|iiently  waste  gase«,  surh  as  blast  furnace  gases,  or  are 
bv-[)ro(liicts,  such  as  the  gas  obtained  from  coke  ovens. 
roiise(|uenlly,  whetlier  a  little  niore  or  h»H  was  used  has 
not  been  important  and  the  careful  measurement  of  the  gas 
has  been  neglected.  This  slate  of  atTairs,  however,  will  be 
changed  if  carbonisation  comes  into  general  use.  It  will 
then  be  just  as  nece.ssarv  to  work  with  a  j)roper  regard  to 
••(Ii(  iency  h-s  in  tlie  case  of  coul-fired  boilew.  Thus  it  will 
be  OHHentiui  to  rueaHure  large  volurneH  of  gas  with  ii  reason- 


able degree  of  accuracy  and  also  to  determine  its  average 
calorific  value,  and  not  to  depend  upon  odd  observations 
of  its  thermal  value.  This  will  be  so  not  merelv  in  test 
runs  with  a  view  to  taking  over  plant  from  contractors, 
but  also  to  a  large  extent  in  ordinary  rumiing.  Just  as  a 
Lea  recorder  is  now  commonly  used  in  power  stations  to 
check  the  steam  consiunption  so  will  it  be  necessary  to 
have  proper  appliances  for  measuring  the  gas,  thus  ensuring 
the  most  efficient  performance  of  the  boilers.  It  will  then 
be  quite  as  necessary  to  measure  the  gas  as  it  is  now  to 
weigh  the  coal. 

L  nfortunately,  gas  meters  of  the  usual  tvjte  cannot  be 
universally  applied.  They  are  suitable  where  the  gas  has 
been  cleaned,  but  in  many  cases  (for  example  with  pro- 
ducer gas)  dust  and  tar  may  be  present  sufficientlv  to 
prevent  satisfactory  working  of  the  meter.  Vndoubtedlv. 
in  many  ways  it  is  preferable  to  use  an  indirect  method, 
such  as  the  Pitot  tube,  or  a  meter  depending  upon  differ- 
ences of  pressure,  but  the  disadvantage  of  h;uch  methotls  is 
that  the  force  with  which  one  is  dealing  is  small,  and  high 
accuracy  is  not  easily  attained.  It  is  clear  that  there  is 
considerable  room  for  the  investigator  to  devise  suitable 
means  for  solving  this  problem. 


REVIEW. 


High-Speed  Internal  Combustion  Engines-  By  A.  W.  JtrBOE, 
A.R.L'.Sc.,  D.I.C.,  Wh.Sch.  (London:  Messrs.  Whittaker  &  Co.) 
Pp.  ix.-f350.     15s.net. 

This  volume,  which  is  one  of  Messrs.  Whittaker's  Specialists 
Series,  contains  the  results  of  most  of  the  e.xperiiuental  research 
of  recent  years  on  internal  combustion  engines.-  The  illustra- 
tions are  clear,  the  type  used  is  such  that  the  subject  matter 
is  easily  read,  and  although  the  book  contains  only  350  pages 
of  matter  the  e.xcellence  of  its  get-up  justifies  the  price  asked 
for  it. 

The  subject  matter  is  divided  up  into  seven  chapters,  which 
deal  with  thermodynamics,  explosion  and  conibu.stion,  con- 
ditions occuring  in  actual  engines,  pressuies  and  temperatu  es, 
indicators  <and  indicator  diagrams,  nu'chanics  of  the  high-speed 
engine  and  engine  balance.  It  can  be  readily  seen  that  the 
first  five  chajitci-s  deal  with  the  actions  taking  place  within 
the  cylinder,  &c.,  and  that  the  last  two  clia|)ters  have  to  da 
with  the  dynamics  of  the  petrol  motor. 

lieference  to  the  index  shows  that  the  author  is  thoroughly 
conversant  with  the  work  done  by  the  ('i)n\iiiittee  of  the  British 
.Vssociation  on  Gaseous  J'jxplosions,  as  practically  each  member 
of  that  (Committee  is  named  and  his  work  referred  to  in  the 
te.xt.  This  book  brings  its  subject  matter  up  to  uuniediate 
l)re-war  date  ;  there  has  been  much  good  work  done  since  then 
and  advances  made  which  it  is  liojied  the  author  will  give  us 
in  the  second  volume  promised  in  his  preface,  a  volume  whicli 
is  to  (leal  with  higli  speed  engine  design. 

In  most  hooks  on  internal  conibu.stion  cligines  tlie  first 
chapter  deals  witii  thermodyiiamical  laws,  and  tiu'  alj^nhraical 
pr<ii>fs  of  e<piatioiis  necessary  to  tlu^  U(le(iuate  un<leistanding 
iif  the  succeeding  ciiaptevs.  In  tiiis  vuhinie  tlie  theory  is 
carried  beviind  the  usual  .stage  and  the  elVect  of  the  vuriahilitv 
of  specific  heats  iqion  calcuhuioiis  is  cleajly  worked  out  ;  also 
llie  effect  of  variable  s|)ecific  heats  upiui  the  standard  cycle 
etiicieiicies  is  shown  algebraically  in  a  miiniier  useful  alike  to 
teachers  and  .students  o)  iieat  engine  theory,  'i'liere  are  in  this 
eluipter  eiyht  tallies  of  data,  and  in  every  case  save  one  the 
resiihs  are  expressed  in  decrees  Ceiitigrade.  In  Table  IV.  the 
iuilhoi-  spi-aks  of  Idi-deKiee-Cent.  units,  yet  on  paj."'  I  there  is 
no  luenticui  of  this  lieut  unit;  the  place"of  honour  is  there 
I'lven  ^o  the  IS.Th.U.  and  to  dcKiees  Pahreiiheit,  and  the 
|iouiid-calorie  not  even  mentioned  ;  also  on  jiage  .'5  tiie  specific 
heat  of  it  j^iiH  is  defined  as  "  llii>  (|iiaiitity  of  heal  ici]iiiied  to 
raise  unit  nuiHS  of  the  gas  tin niiiih  I    of  Icinpeial me  "  ;  agreed. 
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IV  iv  Y  Tre<og)ferme  rs 


Modol    280    WaSTON    Mini.iUirc    Instrument. 
Portable   Type. 


Model    207    WESTON    M.nit.iro  lnttrum»nl. 

Swil<  1. 1>. 1.11,1     I>|.r 


WESTON 

MINIATURE    PRECISION    D.C. 

INSTRUMENTS. 


These  instruments  are  of  -the  pivoted  moving  coil 
pcrtn.incnt  in.icnct  type.  Tlicy  .ire  accuMte,  dead 
beat  and  reliable,  and  their  construction  throughout 
is  of  the  hiRh  class  which  characterises  all  Weston 
Instruments  They  are  suitable  lor  general  testing, 
small  light  and  power  plants,  battery  charging 
panels,  ignition  systems,  b.ittcry  testing  and 
electric  vehicles. 

The  group  comprises  about  300  standard  ranges. 
Including  ammeters,  voltmeters,  mil  ammeters, 
milli- voltmeters  and  volt -ammeters  The  Instru- 
ments are  small  enough  to  he  conveniently  carried 
In  the  pocket  or  to  be  held  in  the  hand,  and  their 
weight  r.inges  Irom  II  o/.  to  I  lb  Low  price  is  a 
special  Icattirc  of  these  instrument*,  which  arc 
listed  Irom  4(S.  upwards 

/,>r     tull    p,lrlutllar^     t.  •"Iff    '.'    I   I  <t      V     ■'    f.> 

WESTON  ELECTRICAL  INSTRUMENT  Co. 

Audrpy  House    Ely  Pl.ice.  Holborn.  LONDON.  E.G.  I. 
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ESIL-UEJ^WN      p 
BONITL 


MANUFACTURES    INCLUDE 


Sheet,   Rod  and  Tube. 


Ia?neto    Parts. 


Special  Tubes  for  Induction  Coils,  as  used  Accumulators    and    Battery    Boxes,    and 

for     X-Ray    and    Wireless     Telegraphy.  Separators     (Ribbed     and     Corrugated). 

Keys       and      Spanners      with      Ebonite  Acid    Cocks,    Unions     and     Pumps     for 
Insulation. _                 Chemical  Works.   


Silveriown  Ebonite  was  ussd  hij  the  National 
Physical  Lahoralory  in  conducting  the  exhaustive 
lest  son  which  the  Admiralty  Specification  is  based. 


The  India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.,  Ltd. 

(The  Silvertown  CompaayJ. 


Head  Office: 
106.  Cannon  Street.    London,   E.G.  4 


Works : 
Silvertown.  London.  E.  16. 


SIMPLEX 

Wires  and  Cables 


FOR  ELECTRIC  DISTRIBUTION  OF  ANY  SORT 
RlJFJIiKIt,   l»APER  OR  CAMBRIC  INSULATION 

Stitisfactnry   smirc   and   (jitirL-   doliveries 

Simplex  Wire&CableS 


M»NL1  Af  TIKI   US 

701  DEVONSHtHG  ST.    BOSTON 

CHICACO  BAN  ritA>CI.CO 

u.  ■.  *. 
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but  why  does  the  author  add  that '"  tli.-  pound  and  Fahrenheit 
units  are  usually  employed  "'  ?  Is  not  the  numerical  result  the 
same  as  for  the  pound-centigrade  system  '  The  title  pajie  of 
the  book  shows  that  Mr.  Judge  has  been  associated  with  both 
Profs.  Callendar  and  Watson  at  the  Imperial  College  of  Science, 
and  therefore  it  was  to  be  expected  that  the  pound-centigrade 
system  would  be  used  by  the  author  tliroughout,  with  perhaps 
an  apologetic  reference  to  the  Fahrenheit  system,  and  that  the 
value  for  J  would  be  given  as  1,400  ft. -lb.  Apart  from  the 
gas  making  industry  the  B.Th.U.  is  a  unit  that  is  graduaily 
dying,  in  England  at  any  rate,  and  thus  ifis  a  matter  of  regret 
that  the  author  employs  it,  and  the  Fahrenheit  scales  in  the 
first  three  pages,  and  then  afterwards  nearly  always  refers  to 
temperatures  in  degrees  centigrade. 

Chapter  I.  ends  with  a  description  of  the  temperature- 
entropy  diagram  and  its  use  in  virtue  of  it.s  being  more  readily 
analysed  for  calculation  purposes  than  the  corresponding  P.  V. 
diagram.  A  foot-note  to  page  52  ri'ferring  to  a  Paper  by 
Mr.  W.  fjoudie  and  published  in  the  ""  Proceedings  of  the 
Institution  of  Mechanical  Engineers."  would  be  useful  to  any 
who  have  to  make  a  ?'— ?  diagram  from  an  indicator  card. 
The  matter  of  Chapter  1.  is  very  well  written  and  ought  to  be 
in  the  liands  of  all  engineering  Honours  students  for  careful 
stud  v. 


Chapter  II.  ■.•-  ^ii  ..v..ii,ni  j'l.-cis  m  the  work  done  bv 
Profs.  Hopkinson,  Watson.  Callendar  and  Dr.  Dugald  Clerk 
on  explosion  and  combustion  of  gaseous  fuels,  and  in  Chapter 
III.  the  conditions  which  make  for  efficiencv  in  the  actual 
engines  are  discussed.  It  would  have  been  interesting  if  the 
author  could  have  given  some  more  light-spring  indicator 
diagrams  showing  the  effect  of  speed  and  richness  of  charge 
on  the  exhaust  pressure  line  on  page  17.5  and  thus  amplifv  his 
remarks  on  the  effect  of  throttlinj:  upon  efficiencv. 

Chapter  IV.  gives  the  results  of  Profs.  Callendar.  Dalbv  and 
Cokers  measurements  of  the  cyclical  temperatures  which  occur 
in  actual  working,  and  in  Chapter  V.  are  given  descri]nions  and 
illustrations  of  some  of  the  best  optical  methods  of  taking 
indicator  diagrams  when  ranning  at  high  speeds  ;  sui.-h-  it 
was  an  omission  not  to  have  mentioned  the  indicator  desf'ued 
by  Prof.  Dalby  and  illustrated  in  a  paper  read  by  him  before 
the  Institute  of  Naval  Architects. 

The  two  concluding  chapters  on  mechanical  running  make  a 
well  written  finish  to  an  interesting  volume,  and  it  is  gooii  to 
see  the  references  -to  the  designs  of  Mr.  Lanchester.  This 
book  can  be  recommended  as  a  work  to  be  on  the  shelf  of 
every  scientific  engineer  who  has  to  do  with  the  design  of 
petrol  motors,  and  in  the  library  of  every  engineering  college. 

A.  J.  MaR(;etsox. 


THE  NITROGEN  PROBLEM  AND  THE  WORK  OF    THE  NITROGEN    PRODUCTS 

COMMITTEE. 


The  Nitrogen  Products  Committee  of  the  ifinistry  of  Munitions 
wan  formed  over  a  vear  ago  under  the  aiisjiices  of  the  Munitions 
fnvention.s  I)e|iartruent  iind  ha.s  been  oondinting  a  conlidtntial  un<l 
<-.\luiu.stive  inquiry  into  the  nitrogen  prohlcm.  The  difficulties 
confronting  the  iiii|iiiry  of  the  Committee  were  considered  to  he  of 
such  a  nature  that  little  in  the  way  of  practii  al  results  might  have 
aoorued  ;  so  far,  however,  from  thi.s  Ixijij.'  the  case,  the  prof;ro.ss 
made  and  the  .>(ucce.sa  attending  tlie  sysliiuatii-  research  work  that 
lias  been  undertaken  forc.shadow  the  possibility  of  developments  of 
permanent  valup  to  the  country.  .\  statement  has  now  lieeti 
i.sHiied,  from  which  the  following  iiiforiiMlinii  i.s  taken. 
The  Committee  i.s  constituted  a.s  folious  : 

Col.  H.  !•:.  [■:  (;cx.ld..\damH.  C.B..  C..M.(;..  H..\.  (Comptn.ller  of  tlw 
\binitiiinH  liivrntionH  l)c|)artment.  Chnirnuiii),  C.  S.  .MtiriKht.  M..\. 
i'hairniaii  of  the  rnKewwsi  Suh-Coiumittec).  \V.  R.  Cooper,  .M..\..  B.S'. 
^ ri'pn-.senting  tin-  I'hyHiral  Soeiety.  Chniriiian  of  tlio  G««-Kirin({  Swli- 
Coiumittci-),  Sir  .bnnc«  Dobbic.  li.S<'..  K.Jt.S.  (repri-.sentin){  the  Board 
of  .\);ri<'ulture  and  KiMberieH.  ( j^airman  of  tln'  hyoiiomirs  ■Sub-Committee), 
Prof.  A.  K.  Hunlinaton,  .X.K.S.M.  (ri'iin-wiitiiii;  the  Knrailay  Society. 
Chairman  of  tlic^  Kx|H'rini<'iii'<  Siib-Couimiitcc),  Sir  .lolin  K.  C.  Snell, 
.M.InM.C.  !•;.  (ri'|>n'»cntiiiK  I  lie  hiHtitution  "(  Klrdriial  KngiiO'erii,  Chair- 
man of  the  power  Sub-Committci).  \V.  K.  HoiiHlield,  K-C,  F.R.S., 
iliiirlcH  C.  CariMiitcr.  D.S.„  Keiim-th  M.  flianie.  M..\.  {co.opttMl), 
Prof.  .1.  Noniiiui  Collie.  U.S.-.,  K.U..S..  I,ieut-Col-  .\.  W.  (  roMlcy.  I)..Se.. 
K.H.S.  (n-pn-nrntiiii:  the  Chemical  .SocMcty).  I'rof.  K.  (i.  Doimaii,  >l..\.. 
Klt.S.,  Sir  .\rthur  llui-khaiii,  K.C.B..  H.  C.  KaninT.  I»..S<'.  (n'pn-xcntinK 
III"  Kx|iloHivcii  l)i'|iartmcnt ),  K.  ( io'wiin);,  B.S<-.  In'imwntinK  tlic  B<iard 
of  Trad.).  .(.  .\.  llark-r.  U.S...  K.K.S.  (Din-.l-.r  of  \itnM<en  lUwarrh 
.Se.  11.111).  R  II.  .Ii.n..H.  .M.limt.C.i;.  (c.  .ipUMh.  I!l.  Hon.  l/inl  .Mnult.Mi 
of  lUnk.tJ.B.  i;.,  K-C.B,  K.K..S.  (Ilir.ct..r  (ieii  r,il  ..f  Kxjilopiiv.w  .Supplv). 
C.  II.  .M.nr..  .MIikLCK.  (i'o-o|,i.-(l),  .1.  H.  Hid.  r.  \l  lii«t.( '.  K.  |.-o  ..pt.^1). 
Iv  .1.  Kii»«cll.  I),S  ..  K,K.,S..  I'rof  th-  Hon.  I!  .1  Siriilt.  .M..\..  K.lt.S., 
Sir  H,  Thr.-1fall,  K.H.K..  K.K.S..  aii.|  \  ,1.  W.licr.  K.C.,  M.\.  (Mim-try 
l<e|ir<<M-iilutiv.-  .Ill  lhi>  llimnl  of  Trinl.-  ('.iniiiiiltit'  on  Klectricnl  Tower 
ii|i|ilv|.  Srrrrlitni  hi  Ihr  CommilU,  It.  T.  C.  Kn>nih,  B  ,\r  Stfrrlary 
illtr  .Itliunn,  r<itirl      II.  \V    |)i.km»>n. 

Nitnigrn  in  km  rmential  c<ii|.<tititeiit  of  practically  nil  mudcrii 
Kpinoivnt,  both  of  the  no  cjill.'.l  luuh  explo-iv™  and  of  pm|M<lhinti. 
il".!  an  i-nneiitial  .'ou'.titii.'iil  of  all  vei-Halion.  and  the  Morlil'- 
tioii  of  fiHid  w  Iks-.iiiiiih.'  more  and  iiion-  de|H<ndenl  ii|i.im  Up 
Mil        'iMM  of  iiilrot{i'iioiiK  f.rliliwrw. 

ilii-  oiilbrr-ak  of  «ar,  Ihi-  di'inniid  for  exphMiven  liioamc  of 

iid  ini|Hirliiiici<  and  He-  rtsniirrmpiitu  of  iiKriniltiire  for  I  hi' 

>iiu   I.Hik   a   NeeoiKliiry   |>o.iilion.     The  proii|K<rt  of  a   worl.l 

•boii„K,.   of   (iMid,    however,    hiw   nrr*«tl   to   brliiK   llir   nKri'iillurnl 

"I"''  I  ii(  the  probli'Hi  iiMniii  into  the  fon'fmiit, 

'' Aiir   the  eonimand  of  the  m-i\n  hint  liillierto  enabled 

'o  nly   Piitin-ly    upon   iiii|i<irlalion   for   tb.'   »b.>|.<  of 

nifr  lie  of  Mi"la,  th.'  mo.l  ini|Mirtaiil  rau   iimI.tmI  of 

'ry.      Tb.'    Cciitnil    ronrrn,    on    the    ionlinry. 

•oni  evtcriiiil  •nipphrii,   wen-  .  oiiilx'll.'.l  l.i  fall 

'  mnl    rrH<.iiii<<*,    nilb    Ibr    n  aiill    iImI    ml  mwii 


fixation  proces.ses,  some  of  which  were  established  commercially 
before  the  war,  have  been  developed  upon  an  enormous  scale. 

In  Febrlla^^•,  lOUi.  a  memorandum  on  the  nitrojien  problem  was 
submitted  to  the  Munition,*  Inventions  Department  by  the  Faniday 
•Society.  .Several  conferences  were  held  to  discuss  the  .steps  that 
should  lie  taken,  and  as  a  result,  the  Nitrosien  Products  Committee 
was  constituted  in  the  followin.;  .June.  Members  of  the  .-Vdvisory 
Panel,  representatives  of  other  departments  of  the  Ministry  of 
Munitions  and  of  the  Ciovenimcnt,  and  delecates  of  the  leading 
scientific  societies  were  invited  to  serve.  Brietfy,  the  work  of  the 
Committee  wa.s  to  consider  tlie  ndative  advanta^'cs  of  the  various 
methods  of  nitrogen  lixation,  to  examine  into  the  supply  of  raw- 
materials,  to  consider  the  liearini;  of  cheap  |Hiwer  on  the  problem, 
to  (-oiisider  what  steps  eoulil  be  taken  to  co;i.ser\-e  iiitruKen-bearing 
com|X)unds.  to  carrj-  out  such  exj)eriment«l  work  iis  might  be 
nccessar\'.  and  to  advise  as  to  starting  o]toration.s  on  an  industrial 
scale. 

The  followiii)!  sub-committees  were  s«'t  up  :  Pro<-e.»s«'.s.  K.-onomicj*.  ■ 
Kxpcrimeiits.  I'ower  and  (ien.-ral  Purposes.  .\t  a  later  date  anotlirr 
sub-comiuitl<'e  wiLs  fouml  ll<s•es-ar^-  to  deal  with  the  .|iiestion  of 
coal  ilistillation  jirocc-s-scs  and  tb.-  production  and  iitili-sation  of 
power-ga-s.  The  (ias  Firini;  Sub  Commitl.v  wiw  ai-cordinKly  lon- 
stitute.l.  In  all,  the  Committer  and  its  •.ub-comnuttvcx  have  held' 
iipwanls  of  8(»  meetiiigs. 

The  nifesisity  for  re.sj-arch  w-n.i  evident  from  th«*  outJiPt.  mid  the 
Department  at  on.-e  took  sfc|i»  for  the  or>;anisation  of  n  •■iiitable 
n',s<-arcb  stall  and  the  ac.|iilsiliiin  of  a  laborator\.  Korlunalrlv.  the 
CO  opi-ratioii  of  the  authorities  of  CiiiMTsily  College  wits  MS'»r»><| 
and  a  (lart  of  the  new  Kams^iy  Laboratory,  at  tlinl  time  n-arcely 
eompl.'teil,  waa  placed  at  Hie  .Iis|i<>hiiI  of  the  IVpnrtmcnl,  The 
item  placed  limt  on  the  re-sisircli  progmmme  wnn  a  compb-lo  in- 
vestigntion  into  the  product  inn  of  «viitlietic  aiumunm  by  the  H.tbor 
pnicpiM.  Townnls  tb.-  end  of  the  ynr  the  Committrs<  <nm.-  to  the 
conclusion  (bit  tin-  animoiiia  oxidation  pn>i-<wi  wii'.  uril  nd.iplml  tut 
an  i-iii.  r.:.  II.  V  iin-  i-.ii.-  for  irciinnK  .(uieklv  a  ruiiKideruble  output 
ofrulii.     ,.  1,1...   MllIMlo. 
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also  recommended  that  action  should  be  taken  to  avoid  the  loss  of 
ammonia  known  to  be  occurring  in  certain  districts. 

(6)  Ammonia  Oiidation  Process. — The  erection  at  the  earliest 
possible  moment  of  plant  capable  of  producing  in  the  aggr^atie  at 
least  10,00(1  tons  of  nitric  acid  per  armum  from  gasworks  or  coke- 
oven  ammonia  was  recommended. 

(c)  Cyanamide  Process. — The  erection  of  a  factory  having  an 
annual  output  of  the  order  of  50,000  tons  of  cyanamide  was  re- 
commended, the  cyanamide  to  be  utilised  as  such  for  agriculture  or 
for  the  production  of  ammonia. 

(d)  Synthetic  Ammonia  Process. — The  erection  of  a  full-sized  trial 
unit  plant  for  the  synthetic  ammonia  process  was  recommended. 

The  Misister's  Decisions. 

The  Minister  of  Munitions  invited  members  of  the  Committee  to 
meet  him.  and  the  recommendations  of  the  Interim  Report  were 
discussed  in  detail.  At  the  conclusion  of  this  meeting  the  Minister 
appointed  a  small  executive  committee  to  supervise  the  action 
involved  in  gi\"ing  effect  to  his  decisioits,  and  to  report  to  him  fiom 
time  to  time  upon  the  progress  made. 

The  Minister's  decisions  were  as  follows  : — 

(a)  i'y-producl  Aintnonia. — Tlie  Committee  was  requested  to  deal 
with  the  problem  of  conserving  ammonia  and  of  augmenting  the 
output  on  the  lines  of  the  recommendations. 

(h)  A  mnwnia  Oxidation  Process. — The  Ministry  of  Munitions  would 
undertake  the  installation  of  one  Cjovernment  plant  on  the  lines 
suggested,  or,  if  the  Committee  so  advised,  the  Ministry  would 
agree  to  the  erection  of  plants  by  suitable  private  firms.  The  in- 
formation resulting  from  the  research  work  was  to  be  placed  freely 
at  the  disposal  of  bona  fide  manufacturers,  but  was  not  to  become 
the  exclusive  property  of  any  firm  or  group  of  firms. 

(c)  Cyanamide  Process. — The  Committee  was  recfuested  to  investi- 
gate the  relative  merits  of  a  C!ovemment  scheme  and  of  other 
schemes  that  had  been  put  forward  involving  private  enterprise, 
and  to  submit  a  report  embodying  definite  proposals. 

(d)  Synthetic  Ammonia  Process. — The  erection  of  the  full-sized 
trial  unit  was  authorised. 

In  carrj'ing  out  these  decisions  the  Executive  Committee  dealt 
first  with  the  problem  of  conserving  and  increasing  the  output  of 
by-product  ammonia.  The  co-operation  of  the  Controller  of  Coal 
Mines,  of  the  gas  companies  and  of  the  domestic  and  industrial 
users  of  coke  was  enlisted,  and  the  matter  was  then  placed  under 


the  direction  of  the  Explosives  Department  in  March,  1917,  in  view 
of  its  existing  organisation  for  deahng  with  the  supply  of  ammonia. 

The  next  step  taken  was  to  summon  a  conference  of  manufacturers 
Ukely  to  be  interested  in  the  ammonia  oxidation  process.  Several 
manufacturers  at  once  agreed  to  take  up  the  further  study  of  the 
process  ^"ith  a  view  to  its  commercial  development. 

With  regard  to  the  manufacture  of  cyanamide,  the  Executive 
Committee  came  to  the  conclusion  that  the  schemes  involving 
private  enterprise  did  not  adequately  fulfil  the  ends  in  view  and 
recommended  the  erection  of  a  factory  by  the  Government.  The 
Committee  proceeded  to  collect  further  iirformation  on  cyanamide 
processes  in  actual  operation,  and  representatives  proceeded  over- 
seas for  this  purpose.  Complete  details  of  a  scheme  involving  a 
large-scale  factory  with  electric  power  station  are  now  in  course  of 
preparation  for  submission  to  the  Minister  of  Munitions. 

Meanwhile  a  considerable  amount  of  work  had  been  carried  out 
in  connection  with  the  synthesis  of  ammonia,  including  a  detailed 
investigation  of  the  whole  of  the  fonditions  governing  the  process, 
and  of  the  efficiency  and  life  of  numerous  catalysts.  These  studies 
led  to  the  devising  of  a  method  of  working  whereby  the  output  of 
ammonia  per  unit  of  catalyst  space  has  been  increased  to  a  figure, 
which,  as  far  is  as  knowTi,  exceeds  anything  hitherto  attained 
The  Importance  of  Cheap  Electric  Power. 

It  was  realised  from  the  outset  that  the  generation  of  electric 
power  at  a  cost  decidedly  lower  than  has  hitherto  been  attained  in 
this  country  was  a  vital  factor  if  an  attempt  was  to  be  made  to 
estabUsh  certain  of  the  nitrogen  fixation  industries  in  Great  Britain 
on  a  sound  economic  basis  from  the  point  of  view  of  post-war  com- 
petition. A  thorough  inquiry  has  therefore  been  made  as  to  the 
possibility  of  cheapening  the  production  of  electric  power  from  coal, 
not  only  by  its  generation  in  buUc  with  the  most  modem  plant,  but 
also  by  the  use  of  methods  involving  carbonisation  and  gasification, 
with  recovery  of  the  ammonia,  fuel  oUs  and  other  by-products 
hitherto  wasted  when  raw  coal  has  been  directly  used.  The  sub- 
committees concerned  have  had  the  advantage  of  obtaining  the 
personal  views  of  a  number  of  experts  «  ho  attended  to  give  evidence 
on  different  aspects  of  the  problem.  This  inquiry  has  been  dis- 
tinctly fruitful,  and  much  detailed  information  has  been  collected. 

Schemes  for  the  utilisation  of  various  undeveloped  water-power 
in  the  British  Islands  for  nitrogen  fixation  have  also  been  submitted 
and  have  been  carefully  examined.  At  least  one  of  these  schemes 
for  h\'dro-electric  development  on  a  considerable  scale  presents 
prima  facie  prospects  of  becoming  a  valuable  national  asset. 


SCIENCE   AND  ITS  FUNCTIONS.* 

BY   A.    A.    CAMPBELL    SWINTON. 


In  considering  what  subject  I  should  choose  for  my  address  on 
this  ocou«ion  1  have  been  mindful  of  the  objects  of  the  Society 
which,  OH  you  know,  exists  for  the  encouragement  of  arts,  manu- 
factures, and  commorce. 

Now,  lUf  I  propose  to  show  you,  what  is  at  the  base  of  all  the  arts, 
us  also  of  all  manufactures,  and  as  commerce  consists  of  dealings 
in  these  manufactures,  at  the  Viase  of  all  commerce  as  well,  is 
"  S(rien<e."  Huxley  has  defined  "science"  as  "trained  and 
organised  comiiion-sensj-." 

Of  all  scientific  itiventions  perhaps  the  one,  and  a  very  simple 
one,  too.  that  has  most  intluenccd  the  history  of  the  world  is  that 
of  |)riMting.  When  there  began  in  Europe  that  great  revival  of 
learning  known  as  the  KeiiaisHnncc,  it  was  the-  ])rinling  press  that 
biyiim'-  its  principal  coadjutor,  and  caused  things  to  move  at  a  rate 
niuch  faster  and  on  a  scale  larger  than  ever  before. 

To  arrive  at  some  mt^asun^  rif  the  vast  chatigcs  that  have  been 
brought  about  let  us  consider  how  matters  stoorl  l.'iO  j'cars  auo, 
sjiy  in  1754,  the  year  in  which  <»ur  Society  of  .\rts  was  founded. 
At  that  date  the  steam-engine  had  not  yet  assumed  a  practical  form, 
anil  apart  from  some  small  use  of  wat<T  find  winil  power,  when 
mecliariical  Motk  had  to  be  floiie  this  was  aci'oniplislicd  by  the  aid 
of  the  iriiisi  iilar  ilJort  of  men  and  animals.  The  ijiicstion  nf  power 
supply  HiiH,  in  fact,  in  the  same  condition  that  had  existed  fiw  thou 
sands  of  years.  The  steamship  was  unt bought  of,  ami  oci-an  journey 
ing  wiiM  no  faster,  and  but  litth'  more  certain,  than  in  the  rlnys  of 
Columbus.  Kuilways  in  the  modern  sense  were  nonexiHtenl. 
and  even  the  cnaehing  era  had  scarcely  begun.  Travelling  of  all 
sorts  was  no  more  rapid  or  mori;  convenient  than  in  the  days  of 
the  I'.omans.  IlluniinJiting  gas  and  electric  light  had  still  to  be 
invented,   |iublic    lighliiig  was    practically  non-existent,   and  even 

*  Abstract  of  Chairmaii's  addroM  to  tho  Koyal  Sooioly  of  Arts. 


'n  lyondon  and  other  large  cities,  link#icn  wit  h  torches  were  required 
to  light  the  passenger  to  his  home  after  dark.  Printing  was  slow 
and  expensive.  Nor  were  there  any  proper  systems  either  for  water 
supply  or  for  the  disposal  of  sewage.  Disease,  born  of  filth  and 
neglect,  stalked  thro\igh  the  land  practically  unchecked. 

To-day  we  li\-e  altogether  in  a  diiferent  world.  Many  great  inven- 
tions with  which  we  are  now  familiar  are  younger  than  our  Royal 
Society  of  Arts. 

It  has  been  the  fashion  to  divide  what  we  underetand  by  science 
into  two  portions,  pure  science  and  applied  sc-ience  ;  but  these  are 
only  halves  of  one  great  whole.  Even  great  scientific  discoveries 
have  in  some  cases  been  made  by  chance,  but  generally  only  by  men 
of  marked  intuition  and  acutely  developed  powers  of  observation. 
The  results  of  rcseai'ch  are  cumulative,  one  di.scovery  almost  in- 
variably leading  to  others  in  course  of  tinu-.  Moreover,  all  dis- 
coveries In  pure  sciciue,  however  rirondite  and  however  .seemingly 
useless  at  the  moment,  find  their  practical  application  sooner  or 
later,  it  is  a  noticeable  and  curious  fact  that  many  great  inventions 
ha\'e  been  made  by  men  whose  ordinary  vocations  were  quite  outside 
the  ])articular  field  in  which  their  inventions  ajiplied.  This  is  no 
iNiiibt  a  ca.se  of  the  fresh  mind  nf  tlie  luifsidcr  looking  at  things  from 
a  new  aspi'ct,  whereas  those  who  arc  <laily  wDiUing  in  any  ])articular 
line  are  apt  to  get  into  a  groove.  Perseverance,  and  a  capacity 
for  continuity  in  keeping  to  one  subject,  are  outstanding  qualities 
to  be  observed  in  all  successfid  inventors.  Great  discoveries,  how- 
ever, are  never,  and  griuit  inventions  very  siddom.  the  work  of 
a  single  individual.  At  certain  periods,  the  general  state  of  jiro- 
gresH,  both  in  pure  and  ill  applied  science,  renders  ])articular  inven- 
tioMH  ponsilile.  with  the  tisiiIi  that  Ji  number  of  persons  gifted  with 
the  ncccssiiry  imagination  almost  simultaneously  attack  the  problem. 
In  such  eases  if  one  individual  inventor  had  not  sue<i((led,  it  is 
probable  that  another  would  have  done  so. 
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The  history  of  partirular  inventions  is  frequently  instructive, 
and  a  good  instance  is  that  of  wireless  telegraphy,  which  is  com- 
paratively recent,  so  that  we  know  all  about  it,  and  can  follow 
accurately  each  single  step  in  its  development.  Clerk  Maxwell's 
discovery  in  1870  that  light  was  an  electro-magnetic  jihenomenon, 
lay  purely  in  the  land  of  theory,  discovered  mathematically,  and 
he  attempted  no  experimental  proof.  Some  20  years  later  Hertz, 
by  a  series  of  most  beautiful  experiments,  proved  the  truth  of 
Slaxwell's  theory,  showing  how  electro-magnetic  waves  could  be 
reflected  and  refracted,  and,  in  fact,  obeyed  all  the  laws  with  which 
light  is  known  to  comply.  Up  to  this  stage  notliing  in  these  in- 
vestigations had  hinted  even  in  the  slightest  degree  at  any  useful 
application.  Hertz  died  young,  but  Ins  wurk  was  taken  up  and 
largely  extended  in  this  country  by  Sir  Oliser  Lodge,  who  threw  out 
the  suggestion  that  the  Hertzian  waves  might  possibly  be  employed 
for  signalling.  Yet  nothing  practical  was  done  until  Mr.  Marconi, 
who  was  acquainted  with  the  work  of  both  Hertz  and  of  Lodge, 
and  was  impressed  with  the  possible  comiiunial  value  of  the  idea, 
came  upon  the  .scene,  and  with  great  skill  very  .soon  showed  that  it 
wa.«  feasible  by  Hertzian  waves  to  telegra])h  across  the  Channel, 
and  even  over  much  longer  distances. 

The  subsequent  historj'  of  wireless  telegraphy  likewise  shows 
how  re.searches  and  experiments  in  pure  sriene'fe,  which,  so  far  as 
their  authors  could  see,  showed  not  the  faintest  sign  of  any  practical 
application,  led  in  time  to  inventions  of  the  ;jreatest  po.ssible  public 
utility.  -Many  years  elap.sed  between  the  researches  and  theories 
of  Young  and  Maxwell,  the  experiments  of  Hertz,  and  the  advent 
of  practical  wireless,  and,  when  it  came,  all  the  three  original  in- 
vestigators were  dead  ;  yet,  unless  these  t  line  great  men  had  evolved 
their  brilliant  ideas  and  worked  them  out  xs  they  did,  wireless 
telegraphy  had  never  been. 

K<|UHlly  .striking  no  doubt,  will  be  the  future  results  of  the  deve- 
lopinents  in  our  knowledge  of  molecular  jihysics  during  recent  years, 
such  a.s  the  contributions  of  Sir  Joseph  Thomson  and  his  Cambridge 
.school  of  experimenters  on  the  nature  of  atoms  and  nuclei  of  elec- 
trons. 

Now  to  those  who  have  not  studied  the  question  all  this  mii.st  seem 
very  remote  frOm  the  practical  politics  of  ap])lied  science,  such  as 
we  make  u.se  of  in  our  daily  life.  But  it  is  not  .so,  for  it  is  to  these 
almost  infinitely  .small  negative  electrons  that  we  owe  the  RiJntgen 
niys. 

.Again,  academic  discoveries  about  the  ili(  Iriial  stnicture  of  the 
atom,  and  the  properties  of  it.s  constitmnt  parts,  have  also  borne 
practical  fruit  in  other  directions,  as,  for  Instance,  in  what  is  to-day 
much  the  ni'ist  sensitive  and  reliable  a])paratus  for  receiving  wirt-lcs.s 
telegraph  signals,  and  in  an  entirely  novel  form  of  chcmicjjl  analysis 
re<-ently  applied  by  Sir  .lo.seph  Thomson.  .\ny  way,  we  neo  how  in 
a  space  of  luily  about  2(1  years,  ili8co\  cries  of  apparently  purely 
academic  iiitj-ri-st,  in  iierhaps  the  must  absli  use  of  all  lines  of  sc'ientitic 
investigation,  are  already  begiiuiing  to  la-  usefully  ap|)lied. 

An  interesting  question  is  what  maniar  "f  men  they  were  who 
made  our  great  wientilic  discoveries.  .\ii  luitstniiding  feature  is 
that  many  of  them  had  no  professional  icmnection  with  science  at 
all,  but  were  amateurs  pure  ati<l  sim|pliv  .\nu>ng  the.se  may  be 
metitiniied  Hubert  Hoyle,  the  famous  di.  nven'r  of  the  law  of  the 
I'xpaiiMifui  of  ga.st'H,  who  was  a  laiiili'<l  pici|irictore<lucatod  at  Kton. 
Ili-nry  Cavendish  al.so,  who  .(llsrnvereil  livdrncen  and  tin'  com- 
|ionition  of  water,  and  did  much  uiiginal  «iirk  in  ehvtrieity.  I)esides 
devising  the  celi'brated  Cavendish  experi mint  for  ascertaining  the 
height  of  the  carlli,  was  a  pure  amateur.  .Sir  William  ilerschell, 
the  fuMious  o-stroriomer,  was  by  profession  an  organist  and  a  teacher 
>f  musii'.  rriestly.  who  discovirrd  oxygen,  wan  a  Presbyterian 
^mun'<ter.    Daltiin,  wiutaniuisiHtant  si'booli]ia.Ht<<r     Ik-njamin  KrankUn, 

i>ir  educated  printer.     Count  Itnniford  brgaii  life  an  nn  as-sistant 

I  sliire. 

Otiieix  wen-  of  the  medical  profession,  a.s  the  faniou*  Or.  (iilberl, 
lliiMi-    vsork.i   on  eliNlricily   and    \t  lio«o  book,  "  l)e  .Magni-te,"  art" 
iiiient  to  lux  iiirlustrv  and  ili-vernment,  and  Thomas  Young, 
il  pirilagonisi  of  the  lumuiifeioun  rlher  and  of  the  imduliitory 
lit  light.     Sir  UajK'  .N'l'wton.  on  (h<Mtl|iei  hanil.  uns  a  student, 
rwardx  a  profeMuir,  and  liiially  Master  of  the  Mnit.     Sir  Humphry 
luid    Karaday   both   nia>le   their  great   luinint  at   the  Itoyal 
lion,  and  were  both  of  humble  origin.      It  U  nnteworthy  that 
of  tlieNo  great  men  bad  I  he  ndvnnlnge  of  rnrly  M-ienlilic 


Alexander  Graham  Bell,  the  inventor  of  the  telephone,  a  teacher 
of  the  deaf  and  dumb.  Edison,  a  railway  newsboy,  practically 
self-taught.  \Villiam,  afterwards  Lord,  .Armstrong,  the  inventor 
of  hydraulic  power  distribution,  and  celebrated  for  his  gun,  a  prac- 
tising solicitor  till  he  was  3.5  vears  of  age. 

Thus  inventors  are  bom  antl  not  made  :  in  numer  ous  cases 
genius  can  dispense  with  teaching  from  outside.  In  fact  it  is  not 
for  men  such  as  these  that  more  education  in  science  is  to-day  wanted, 
but  rather  for  our  masters,  the  jwliticians,  the  directors  of  public 
affairs,  and  the  Government  officials. 

We  hear  at  present  a  great  deal  about  the  avarice  of  capital  and 
the  extortionate  profits  of  monopolists  and  patentees.  It  is  un- 
fortunate that  in  this  country  of  late  years  it  has  become  a  fashion 
to  consider  the  making  of  large  profits  as  almost  a  crime.  Yet  the 
working  out  of  many  industrial  scientific  proces.ses  and  inventions 
can  only  be  accomplished  by  great  and  prolonged  expenditures, 
and  the  risking  of  vast  sums  of  money,  such  as  only  very  rich  persons 
or  companies  can  afford. 

There  are  two  methods  by  which  people  acquire  wealth.  In  one 
case  they  transfer  other  i>eople"s  wealth  out  of  these  jieople's  pockets 
into  their  own  ;  in  the  other  ca.se  they  actually  create  wealth  that 
did  not  previously  exist.  No«'  one  of  the  functions  of  science  is  to 
create  that  best  of  all  descriptions  of  wealth,  increased  productivity, 
which  it  doe-s  through  discovery  and  invention,  and  the  enhanced 
command  that  man  thereby  obtains  over  nature.  Thus  the  inven- 
tion of  the  steam-engine  by  .James  Watt,  and  the  tliree  or  four 
other  men  who  were  a.ssociated  with  him  in  that  vast  development, 
must  have  increa.sed  the  wealth  of  Great  Britain  and  of  the  world 
by  many  hundreds,  if  not  thousands,  of  millions  sterling.  Other 
inventions  great  and  small  all  ojwrate  in  a  similar  manner.  Both 
those  who  n\ake  discoveries  and  those  who  make  inventions  are 
well  worthy  of  their  hire,  and  it  is  seldom  that  they  receive  as 
remuneration  for  their  work  more  than  the  merest  modicum  of  the 
wealth  that  they  create. 

This  brings  me  to  another  point  in  connection  with  invention, 
and  that  is  the  injustice  and  the  ineyjiediency,  from  a  pubUc  ]>oint 
of  view,  of  the  present  system  whereby  the  Patent  Office  makes  a 
large  annual  profit  out  of  the  fees  paid  by  inventors.  There  ntight 
possibly  be  some  justification  for  this  were  the  money  thus  obtained 
spent  on  .scientific  edtication,  on  scientific  libraries,  or  on  some  other 
object  that  would  further  invention  and  di.si-overj-.  The  money 
is,  however,  merged  in  the  ordinary  reventics  of  the  ix>untr>-.  It  i.s. 
moreover,  a  tax  on  the  cerebral  activity  of  a  class  of  men  who  an> 
usually  by  no  means  overburdened  with  wealth. 

We  shall  however,  never  get  justice  done  to  science  by  the  Govern- 
ment aiul  its  deparrments  initil  .some  knowUnlge  of  s<ienee  is  made  « 
compulsory'  part  of  the  curriculum  for  the  training  of  the  Civil 
Service,  and  an  imimrtanl  item  in  the  entrance  examinations. 
Only  in  this  way  shall  se  get  the  ilepartments  tilled  l«y  men  who 
rejUise  what  science  means.  aiuI  how' it  lies  at  the  nnit  of  all  material 
progress.  There  is  an  idea  atlo.it  in  the  ]M)litical  world,  as  also  in 
the  bureaucratic  niind.  that  no  man  can  at  the  same  time  be  a  mastor 
of  .seicuee  and  a  good  administrator  or  organist-r.  either  in  public 
or  commercial  affairs.  To  show,  however,  how  false  is  the  ussump- 
fion.  it  is  only  neces.sarv  to  mention  two  such  iiantes  as  tliost*  of 
Benjamin  Franklin  and  Coinit  Kumford.  both  of  whom  wvrt"  ixjii- 
summate  men  of  science  and  did  \  cry  xaluable  original  m'ieniilic 
work,  but  wen-  also  both  promiiuMi)  men  of  biisincxs  aiul  managiti 
gn-at  politii'id  undertakings  "ith  n-markable  sue»-e!«.s.  .Again,  such 
men  as  .loseph  Whitworth.  Henry  Beswemer,  William  .\rli)8trong, 
and  .-Viulri'W  Noble,  all  hail  high  scientilic  gifts  and  kiiowletlge, 
and  also  were  very  sui'ccKsful  ui  the  organisation  and  ndininistration 
of  large  industrial  enteqiriscs. 

To  a  .society  su<h  as  this,  whose  objrrt  is  the  rni-mir:ii;cinent  of 
the  arts,  M'ieiice  is  mainly  inten-si  i  .  value 

for'p"''ely  matiTiali.slic  etuis,  and  ''  'it  of 

view  that  1  have  endeaxminil  to  giv  i  ion". 

It  must  not,  however,  be  nupiHwetl  thai  m  n'lii-e  Iiim<  iiol  iil»o  rt  vfTV 
high  viiliii'  from  nn  ethical  Htanil|M)inl.  .\s  .Vdnni  Smith  wnilo  in 
bin  "Wealth  of  Nations  "  n  century  am)  ■  '  ■"  •  '  Science  is 
the   grt-at    antidote    to    the    poison   ef    ^'  moivovrr, 

m-inice  im,  so  far  iw  the  luintatii  us  of  the  b'  •  aiII  |tennit, 

a  ■vanh  for  nlwolute  truth,  .\uioml  tb"  fun.  iim.-.  o(  nMrth'e  wp 
luiinl  not  therrfon-  f<nget  itji  moral  |>mvrr. 


iM>  of  Home  of  the  Morld '•  gn-nlejit  invcntont  i<<  n\m>  init  i.    i  u 
U'litt  liegaii  lid'  ivt  a  mat  hriuat teal  iiml  riimeiit  maker.      • 
I    on  »JM  a  colliery  liremnn  who  only  learnt  n<adiii|i,  \^l•'••l<^. 
■  ilinielir  after  he  wim  gni«n  up.     Arkwright,  the  ureal   in- 
'■(  ■'otloM'pinmng  inncjiineiy,  «a.H  a  borlM-r.     .Stiirviiiii.  the  ^^ 

■'   '  ■  iio  iiiauiiel,   wax  a  private  »oldier.  niid  carried        f».r 

iiuciilK   uitbiii   liarrack   wallu.      Morw,  of   ti>|r 
<  Hid  cude   fame,   wiw  it   luunler  aidI   nciilptor.      U'-"' 


BOOK  RECEIVED. 

■  ,•     .     <     ar    ''  s>i  in.m  Thi  EtiK-tioci/ui  OfltaM,  on 
iUii.a)>."     By   II.  li.    IJoyri,   A.Cab 


316 


THE  ELECTRICIAN. 


November  30,  1917. 


CORRESPONDENCE. 

THE  IXSTITUTIOX  OF  ELECTRICAL  ENGINEERS. 

TO    THE    EDITOR   OF   THE    ELECTRICIAX. 

Sir  :  With  reference  to  Mr.  C.  H.  Wordingham"s  presi- 
deucial  address  and  your  editorial  thereon  in  your  issue  of  the 
16th  insi.,  may  I  suggest  that  the  representation  on  the  Council 
ot  the  various  sections  of  th«  members  (which  object  both  you 
and  he  desire  to  attain)  would  be  carried  out  most  satisfac- 
torily by  the  adoption  of  the  system  of  proportional  repre- 
sentation. Under  this  method  any  section  amounting  to  one- 
twelfth  of  the  membership  would,  with  the  present  constitu- 
tion of  the  Council,  be  ceitain  of  electing  one  member,  and 
larger  sections  would  be  sure  of  their  fair  proportion.  At  pre- 
sent the  representaiion  of  even  tl^  larger  sections  is  chiefly  a 
matter  of  chance. 

The  drawback  of  any  scheme  of  sectional  representation  such 
as  the  President  appears  to  have  in  mind  is  that  even  if  it  is 
fair  when  it,  is  established  it  makes  no  allowance  for  possible 
changes  in  the  .relative  numbei's  in  different  seciions.  P.R., 
on  the  other  hand,  automatically  alters  the  representation  to 
suit  any  such  changes  or  the  arisal  of  new  sections.  The 
method  of  voting  is  quite  simple,  and  although  the  counting  of 
the  votes  is  more  comj)licated  than  the  present  one.  it  would 
jiresent  no  difficulty  to  any  competent  engineer. — I  am,  &c., 

Sunderland,  Nov.  26.  '•  W.  ToLMife  M.-icCALL. 


As  a  cuusaiuo  reader  of  your  cjkunns  I  should  like  to  feel 
that  the  arcicle  (contributed,  I  presume)  is  not  altO" ethe  r 
valueless. — I  am,  &c., 

London,  Nov.  24.  E.  W.  Dorev. 


FACTORY  ELECTRIFICATION. 

TO   THE    EDITOR  OF  THE    ELECTRICIAX. 

Sir  :  In  vour  last  issue  the  sub-station  equipment  of  the 
Manchester  Co-operarive  Wholesale  Society  is  described  and 
illustrated,  and  although  the  pictures  mav  be  "  very  pretty," 
am  I  to  as-sume  they  £,re  intended  to  illustrate  how  a  modern 
and  up-to-dai,e  .sub-station  should  be  laid  out  ( 

From  the  description  it  is  apparent  that  all  the  generators 
run  in  |)arallel,  and  in  the  illustration  we  see  a  switchboard 
claimed  to  be  "  an  excellent  e.'cainple  of  modern  practice," 
which  must  occupy  a  huge  floor  space  and  have  been  very 
costly  ;  seven  panels  are  devoted  to  the  control  of  seven 
motor-generators.  Why  seven  ?  We  all,  I  hope,  are  aware 
that  there  are  seven  days  in  the  week,  but  this  cannot  surely 
affect  the  case,  and  I  should  therefore  like  a  little  enlighten- 
ment. 

.Apparently  four  90  kw.  410  revs,  per  min.  and  one  IT".?  kw. 
.300  revs,  per  min.  generators  existed,  and  it  was  decided  to 
couple  u]i  to  each  of  these  a  motor  to  form  independent motor- 
geniTiiior  .set^^,  and  in  addition  install  two  new  6.'3  kw.  motor- 
generators  eiich  of  600  revs,   per  min. 

Tli<-  necessity,  if  such  there  was,  for  the  multiplication  of  a 
niinibcr  of  vimv  small  sets  is  not  a|>parenL  from  the  description 
of  th'-  plant.  An  is  only  too  well  known,  small  sets  are  less 
efficient  than  large  ones,  and  although  [)OHsihly  the  power 
HU|iply  company  would  not  gmmble  wliric  tdc  consumer 
standi  tln'  lo.Hse.H,  the  consumer  .should  study  his  own  interests, 
and  quite  ajian,  from  Iohncs  u  number  of  small  si'ts  must  mul- 
tiply the  attendance  and  maintentttice  costs. 

The  chief  (loint,  however,  in  which  I  should  like  enlighten- 
ment is  that  of  rapilal  co.h),  which  is  of  such  great  impoitarH;e, 
i-npeciiilly  I  should  think  to  u  co-operaiive  society.  Am  I  to 
assume  t.luic.  Irom  the  capital  i-xiM-mlituri-  point  of  view  it  wa.s 
a  •  Ik  Mpi'r  proposition  to  iiiHtull  the  plant  illustrated,  using  the 
i\i-iiM;(  '.M)  kw.  and  <l"-r)kw.  geiii-raiorH  of  hIow  speed  with 
tlii-ir  atti-iidaiit  "  Hcven  "  [tunelK  and  eortly  inter-coniiectiiig 
calilfM,  than  it  would  have  been  to  install,  for  example,  hhv,  l.wo 

lii;!h-s| d  (and  elliiji-nt)  iiiotor-gen'-rators  eacji  to  do  one  half 

tli<-  ncjuired  outpiii  wil.h  ^<v/ swiiililioard  panels,  orevti  tlirei' 
sets  r;;cli  one-thifd  the  outpui  uiid  with  three  Mwitchboi.rd 
panels,  and  in  either  nim>  Ne(  agikinii;  their  cost  the  MTup  \  ulue 
of  the  existing  genemton*  i 

TliiM.'  rn  -.v  liiive  been  Nonie  par..iculur  reasiin  for   ciirryiny 

mil  Ml.    -I  ii'irii-  us  illuHt.n^r.ed  and  di'serilii'd  which  is  noL  n))pa- 

i>  iii.  ,.iii|  an  I'Xph'.Marion  Would  be  welcomed  by  Mie  and  poH- 

ilily  iiihiT  III  yoiii  tejiders  int.ercHted  in  the  inKtiilla'i.ion  of  the 

most  niodiTri  i.nd  iltieii-rit  maehinerv.  • 


THE  DESIRABILITY  OF  PROFIT. 

TO    THE   EDITOR   OF   THE   ELECTRICIAX. 

Sir  :  I  have  just,  noticed  in  the  editorial  of  your  issue  of 
October  5th  the  ifoUowiug  opening  phrase  :  "  In  these  davs, 
when  Socialists  talk  glibly  of  capital  having  no  claims  to  con- 
sideration    ..." 

I  am  greatly  surprised  to  find  such  words  in  The  Elec- 
TRiciAX,  which  is  generally  thought  to  be  rather  enlightened. 
One  would  not  be  surprised  to  find  the  phrase  in  other  journals, 
but  it  comes  as  a  shock  to  see  it  in  your  journal. 

No  Socialist,  no  economist  who  knew  anything  whatever 
about  economics,  would  talk  so  glibly  or  so  foolishly  ab'out 
capital  having  no  claim  to  consideration.  Capital  must  have 
consideration,  and  must  be  renewed  from  time  w  time.  This  is 
quite  elementarij  and  fuit/lameiilal,  and  cannot  be  argued  about. 

What,  then,  is  the  object  of  the  phrase  in  question  i  Is  it 
to  mislead  the  ignorant  i  Is  it  a  slip  ?  Is  it  camouflage  ? 
Anyhow,  I  urust  j'ou  will  make  amends  by  correcting  such  a 
statement,  and  its  eftecos,  as  far  as  possible. — I  am,  &c.. 

London,  Nov,  24.  F.  W.  Horrocks,  A.M.I. E.E. 

[Our  correspondent  has  surely  misread  the  article.  We  we:e 
advocating  the  reward  oi  capital.  Although  the  true  Socialisi 
would  not  talk  so  "  glibly,  "  the  mass  o^  so-called  Socialists  do 
so,  apparently  knowing  nothing  of  economics. — Ed.  E.] 


[We  regret  that  pressure  on  our  sjjace  necessitates  the  holding 
over  of  some  correspoudeuce.  ] 


THE  RARER  KEY  MINERALS. 


At  the  London  Seliooi  of  Economics  a  lecture  was  dehvered  on 
Kov.  16  by  Mr.  Sydney  J.  Joluistone,  of  the  Scientific  and  ResefU'ch 
Pept.  of  the  Imperial  Institute,  on  ""  Tlie  Rarer  Key  Minerals," 
forming  one  of  a  course  of  public  lectures  on  "  The  Empire,  its  Com- 
merce and  Commercial  Development."' 

It  is  well  known  that  the  outbreak  of  war  found  Great  Britain  in  a 
somewhat  serious  position  as  regards  the  rarer  metals,  many  .sources 
of  wliich  within  the  British  Colonics  had  fallen  vmder  German  con- 
trol. Most  of  the  British  chemical  and  metalhirgical  6rms  had  but 
little  experience  in  dealing  with  such  materials  as  monazite,  wolfra- 
mite, tantalite,  &c.  Late  in  191.")  the  mining  of  ores  of  some  of 
the  rarer  elements  was  greatly  stimulated  by  the  Imperial  Govern- 
ment's schcme^for  purchasing  them  at  a  fixed  rate,  delivered  in  the 
United  Kingdom, 

Mr.  Jolinstone  gave  an  interesting  summary  of  the  existing 
sources  of  these  rarer  elenient.s  within  the  Britisli  Empire,  which  has 
at  least  its  fair  share  of  tlie  world's  deposits  of  the  rarer  key  metals. 

The  timgsten  {Icposits  of  Burma  have  the  largest  output  in  the 
world,  whilst  those  of  tjueensland  ami  New  South  Wales  also  make 
valuable  contributions  to  the  world's  su])])ly,  Tasmania  and  New 
Zealand  have  also  a  number  of  undevclojied  tungsten  deposits.  In 
many  other  parts  of  the  ICmpire  (South  Africa,.  Federated  Malay 
StiUea)  the  metal  also  occurs.  The  British  Kmpirc  in  ltd.')  produced 
3.5  per  cent,  of  the  world's  ])roduction  of  this  material.  In  most  of 
the  tungsten  producing  mines  in  the  United  Kingdom  {e.g..  in  (om- 
wall)  tungsten  is  only  a  by-product,  tin  being  the  chief  metal  ex- 
tracted. 

I'n>l)al)|y  i)0  per  cent,  of  the  tungsten  ore  produced  is  used  in  the 
sttvl  industry  as  ferro-tunusteu  or  tmigsten  powder.  In  amounts 
from  2  to  8  per  cent,  it  confers  inerea.sed  hardness,  to\ighness  and 
ten  'ile  strength  to  steel,  rendering  it  valuable  for  tlie  construction  of 
iirmour  plate,  projwtiles,  &v.  If  15  per  cent,  is  used  the  resultant 
steel  is  self-hardem'ng,  and  retains  its  temper  and  hardness  at  high 
tein|ii'ralures, 

.\s  regards  its  employment  in  theelecfrieiil  indu.strv  it  is  statet)  that 
the  oulpiit  of  pure  tungsten  within  the  United  Kingdom  is  now 
HUtlicieiit  U>  meet  the  (lemands  for  glow  laiiq)  li|aments.  Tungsten 
hiiH  !i|ii)  l,een  employed  to  replace  platinum  for  electric  contacts  for 
111  igiiel(»  jtoils,  Higniil  relays,  &e.  SalLs  of  this  make  are  used  in  tlie 
|ir"piiiiilion  of  dyes  and  colouring  materials  for  cotton,  silk  and  gla-ss, 
and  for  lMe|iriii)ling  textile  ffibljcs. 

Itefore  the  war  (iermaiiy  wiw  the  eoiil rolling  factor  in  the  ICuio- 
peaii  market ,  smelting  30  to  4(1  per  cent,  of  the  worhl's  output.     The 
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erection  of  plants  for  smelting  tungsten  at  Widnes  and  SheflieW,  and 

/the  extension  of  similar  work  at  Luton  has  greatly  unproved  this 
country's  position  in  this  industry. 
-Mr.  Johnstone  also  gave  an  account  of  the  monazitc  sand  deposits 
throughout  the  world.  An  important  discovery  ^v^thin  recent  years 
has  been  the  large  deposits  in  Tru\ancore  and  Ceylon,  wliich  c-ontains 
as  much  as  8  to  10  per  cent,  of  thoria,  wliile  in  the  latter  country 
.minerals  containing  as  much  as  HO  j)er  cent,  are  occasionally  found. 
The  deposits  in  Brazil,  on  the  other  hand,  contain  only  half  the 
anioinit  of  thoria  found  in  the  deposits  iti  Travancore.  Apart  from 
the  primary  u.sc  of  thoria  and  ccria  for  incandescent  gas  mantles 
the.se  raateriaLs  may  prove  to  have  other  im{)ortant  developments. 
Cerium  has  been  already  used,  alloyed  with  iron,  for  pjTophoric 
materials,  and  more  recently  a  considerable  amount  of  cerium  earth 
-;dt8  have  been  used  for  the  preparation  of  certain  types  of  elec- 
trodes used  in  flame  arc  lamps. 

.Vmong  other  valuable  key  metals  occurring  within  the  British 
Empire  are  ores  of  molybdenum  and  vanadium,  both  of  which  are 
used  for  treating  steel,  while  tantalum  is  also  to  be  found  in  .■Australia. 
.Zinoonium,  re<:ently  employed  for  liigh-.speed  steels,  osmium  iridium 
I  and  other  metals  likewise  in  Australasia,  while  reserves  of  various 
'  key  metals  exist  in  the  Union  of  South  -Africa,  Rho<le.sia  and  Xigeria. 
I'latinura  is  one  of  the  few  rarer  minerals  which  has  not  been  produced 
in  large  ijuantities  in  the  British  Empire,  hut  there  are  indications 
that  ('ana<la  juay  in  the  future  become  an  i  miwrtant  source  of 
supply. 


LEGAL  INTELLIGENCE. 


Metropolitan  Water  Board  v.  Dick,  Kerr  &  Co; 

On  Mundny  the  flouac  of  l»rds  (the  Lord  rham  ellor,  l^rds  Dunctdin, 
AtkiiiHOii  and  Parmoor)  <l<"llvered  their  reserved  judgment  in  this  appeal 
Ifpom  a  dcriBion  of  the  Court  of  .Apjx'al  reversing;  a  judgment  of  Mr. 
.luHtiee  Bray.  The  faetn  of  the  case  were  re|K)rte<l  in  The  Ei.Kcthk  ia.v 
lor  .Aug.  4,  191(1,  and  Marrh  1),  1917, and  the  (|Uef(tion  at  issue  was  whether 
a  oontraet  (or  the  construction  of  reservoirs  nriil  waterworks  at  Littleton, 
made  lM'tw(*n  the  appellants  (the  Metrnpolitun  Water  Board)  and 
.MewirK.  J)ii;k,  Kerr  &  Co.,  could  \h-  treaterl  l.y  the  res|wmdents  i£s  at  an 
end  in  eonHe(|iiem»-  of  an  <irder  of  the  .Ministry  i>i  .Munitions  for  the 
ceHHutitjn  of  work  umier  the  contract. 

The  appellants  claimi^d  a  de<laration  that  the  i  ontrart  by  which  the 
rmpondi-nts  had  agreed  t/>  construct  the  works  for  £«73,0bo  was  still 
in  existenee  and  that  the  n'sfHtndents  were  hound  to  ix-rform  it. 

The  reii|>oridenta  ofintended  that  by  reasim  nf  notirex  re<-civcd  from  the 
Ministry  of  Munitions  the  further  |M'rforniiiiic-e  of  the  contract  tx-come 
im|nHHihle  and  illegal,  and  that  both  parties 
(MTforinanee  of  the  contract  and   were  rcliii 
thereunder. 

.Mr.  .Iirsm-F  Urav  held,  on  the  terms  of  111 
liou  of  the  |iarties  was  to  enable  api  ollant  s  iiii;ini'er  to  extend  the  limi- 
for  [MTformanee  in  every  posnihle  event  whi»li  might  ilelay  completion 
of  the  contract,  including  the  intervention  of  ihe  .Ministry  of  .Mnnilions, 
«nd  that  the  eonlra<'t  hiui  not  in  tact  la-en  fruntraleil  or  ilx  eimiplrtion 
rendered  phyHiially  ini|iaH»ible  or  comnnn  iaily  inipmcticable.  The 
Court  ipf  .\|ipenl(l/'>r<l  CinM'ns- Hardy  (Master  o(  the  ICollii),  Ix'rds  .luiiti<-eH 
Warrington  and  Senitlon)  held  that  it  was  .mi  implie<l  term  of  the  eon- 
Irael  Unit  till'  liability  lo  perform  it  shoidd  c.u^e  if  the  Kxeiutive,  in  the 
l.iwfiil  exercine  of  Itn  |>oweni,  mmie  perforiii.ui.e  illegal  or  imiHMMible, 
loid  tlii'y  gttvi-  jiulKinent  for  the  respondi-nt" 

\A-un\  arguments  were  delivereil  in  OitolHi  I'lid  their  l/>nlnhipn  now 
l!iive  judgment  diomiiixinK  thi>  ap|u'al,  with  lo'-i'. 

Till-    Loito   t'MANCKi.i.oii   xaid  that  it  wa«  iidniilleil  llml  the  pr<MM>eu- 
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It  was  obvious  that  the  whole  character  of  such  a  contract  for  construction 
might  be  revolutionised  by  indefinite  delay,  such  as  t  hat  which  had  occurred 
in  the  present  case,  in  consequence  of  the  ])rohibition.  The  contract  in  the 
present  case  was  for  the  completion  and  handing  over  of  these  works 
within  six  years  from  Aug.  Hi,  1914.  The  effect  of  the  prohibition  might 
l)e  that  the  works  could  not  be  resumed  until,  at  all  events,  the  greater 
part  of  the  six  years  had  expired,  and  by  that  time  all  conditions  a» 
regards  labour  and  materials  might  be  absolutely  different.  That  wnnfd' 
be  not  to  maintain  the  original  contract,  but  to  substitute  a  different 
contract  for  it. 

The  other  noble  and  learned  Lords  gave  judgment  to  the  same 
effect. 

A  Petition  of  Right, 

In  the  Court  of  .\ppeal  (Ixfore  L.r.ls  .lusticcs  Pickford  and  Bankes)' 
on  Monday  the  matter  of  a  p<-tition  of  right  of  Marconi's  Wireless  Tele- 
graph Co.  (Ltd.)  was  heard  upon  the  apiieal  of  the  company  from  an 
interlocutory  order  of  Jlr.  Justice  .Atkin,  dated  Dec.  7  last  year,  directing 
that  the  petition  should  be  tried  before  a  judge  sitting  without  a  jury. 
The  suppliant  company  contended  that  the  question  of  fact  in  the' 
petition  should  be  decided  by  a  jury. 

Mr.  Leslie  Scott.  K.C.,  in  support  .if  the  ap|ieal,  said  the  subject  of  the 
dispute  arose  out  of  an  agreement  made  on  .luly  30,  1913,  between  the 
suppliants  and  the  Postmaster-tlcneral,  and  the  issues  involved  werw 
lonsiderable.  If  the  agreement  was  treated  as  one  that  would  run  for 
18  years,  upon  the  conservative  estimate  made  on  behalf  of  the  company, 
it  resulted  in  something  like  £1,.5(K».000  in  the  way  of  damages  ;  and  if 
the  view  was  taken  that  the  company  was  entitlc-dtoroyaltiesfor 28 years, 
the  damages  might  be  over  £2,tK>(i,tKK>.  Counsel  contended  that  the 
company  had  the  absolute  right  to  a  jury,  and  that  the  learned  judge  had. 
in  refusing  to  allow  the  ca.se  to  go  bc-forc  a  jury,  exercised  his  discretion 
wrongly  ;  and,  alternatively,  if  it  was  a  matter  of  discretion  on  the  facts 
of  the  case,  it  was  plainly  a  case  for  a  jury.  The  agreement  was  for  the 
company  to  erect  six  wnrcless  stations  in  the  great  wireless  chain — 
England.  Egypt,  the  East  .African  Protwtorate,  the  Union  of  South 
.Africa,  India,  Singapore,  or  some  neighbouring  part  of  the  .Malay  Penin- 
sula, and  there  was  a  proviso  that  the  Solicitor-General  might  cancel  the^ 
contract  in  respect  of  three  of  the  stati.ms.  The  pleadings  8»>t  out  the 
apreement,  and  that  the  suppliants  had  placed  large  orders  for  the  con- 
tract, and  instead  of  the  P..M.<;.  cancclUng  the  three  supemumary 
stations,  he  decided  that  the  one  in  India  should  be  proceeded  with. 
England,  Egypt  and  the  East  .African  Pnitectorate,  he  8Uggc«t<xl,  were 
definite  orders.  He  submitted  that  by  saying  India  should  Ix-  pro- 
ceeded *ith  the  P..M.(;.  had  waivwi  his  right  to  repudiate.  In  prepara- 
tion (or  the  installation  the  company  did  a  great  deal  o{  work  and  sup- 
plied large  quantities  nf  materials.  When  the  P.M.t!.  n'pudiated  the 
agreement  the  company  ha<l  s|M'nt  £14(i.(KHl,  of  which  they  rixx-ive*! 
from  the  tiovcrnment  about  £t>2,0(Ki,  an.l  the  .iimpany  rlairaeil  a  d<vl»r«- 
tion,  leaving  the  damages  t<i  be  arranged  or  assessed  in  such  way  «» 
might  be  thought  lit  or  cxpeilient.  The  l'..M.(;.  n-pudiat«l  the  whole 
agreement  in  a  letter  dated  Dec.  311.  1«14.  After  the  outbreak  of  the  w»r 
the  suppliants  were  told  not  to  priKitHl  with  the  wirtdess  stations.  The 
letter  said  :  "  I  am  dinvtcl  to  inform  you  the  Covernment  have  decided 
not  to  procei'd  with  the  Imperial  Windess  Chain."  I(  any  quc-stion  who 
raised  as  to  wdiat  preciwiy  was  repudiat<-<l,  and  what  the  c.mipany  w»» 
not  to  prix-eed  with,  that  si-ntence,  said  iiiunsel,  obviously  nn«nl  the 
whole  thing. 

L<ml  .luNtice  PicKKoun  :  May  the  letter  not  mean  we  n-ly  uixin  that 
as  I'ancellation  of  the  three,  I'Ven  if  we  cannot  give  up  the  whole 
six  7 

Mr.  S<oTT  I'ontcndisl  that  that  [xwilioii  was  untenable.  The  »IH^ 
plianls  had  lost  the  Ix-netit  of  the  «hol.-  acm-ment.  They  wrote  on 
.Ian.  II.  lill.'i,  claiming  romix'nsali.m  for  tlir  uban.l.mment  of  the  agrw- 
nient,  and  th.>  P..M.(;.  thereupon  withdnw  his  letter  of  Div.  M.  »ml 
offen-d  I.I  ii>.o|x-rale  with  the  suppliants  in  .  nrryinn  out  the  tenus  of  the 
agnx-menl  withall  prompt  it  ude.  In  Ihe  imn-.'iiiriit  then-  wa.s  a  provision 
that.aHt.iSoiilh  .Africa.  Inilia  aii.l  Singa|M.n-.  lb.-  I'.M.i;  muhl.  by  iiolt.e 
in  writing,  lx'f..r.<  tin-  .-.siabli-liim-nt  .i(  thes.-  tbns'  U.ni;  .bsuii.e  instAllo- 
lions,  cancel  the  iigr.'.-nient  nlating  to  iln  le  Ibi.  '  «  is  no  wi>rk  no 
(xiy  :    but  (or  work  olrr-a.ly  done  th.  .ii.lemni|t.<.l. 

On"  Ihi-  I  oiiiinu.iUMwave  ^v'sl.ni  this  .  I'.M.t;..  d 
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P.  Alger  &  Sons  v.  J.  Edwards. 

At  the  Glamorgan  Assizes  recently,  plaintifis,  a  firm  of  electrical 
engineers,  sought  to  recover  from  defendant  the  cost  of  wiring  200  houses 
in  course  of  erection  by  defendant  for  the  Great  Western  Colliery  Co 

The  dispute  arose  as  to  accounts  with  regard  to  payments  for  37  houses 
completely-  wired  and  39  houses  at  which  the  work  had  not  been  com- 
pleted ihese  comphcations  were  discussed,  and  the  Judge  made 
■several  suggestions  for  a  mutual  agreement,  and,  eyentuaUy,  counsel 
agreed  that  the  Judge  should  draw  up  instructions  to  a  referee.  Who  should 
decide  the  amounts  due  to  plaintiffs.  His  lordship  intimated  that  it  was 
desirable  that  the  parties  should  agree  upon  a  lump  sum  in  settlement. 

Daxaje  by  Traiiway  Wires. 

In  the  Court  of  Passage.  Liverpool,  recently,  Jud^e  Taylor,  K.C.. 
gave  his  reser%-ed  judgment  in  the  case  of  Kent  v.  Liverpool  Corporation. 

The  plaintiff  (ilrs.  Caroline  Kent)  claimed  damages  for  personal 
mjunes  caused  by  the  fall  of  the  overhead  wire  of  defendant's  tramways. 
Plaintiff  suffered  from  iUness  and  was  put  to  some  expense,  and  damages 
were  claimed  for  alleged  negligence. 

In  giving  judgment,  the  Judge  said  that  the  ceneral  management 
of  the  overhead  line  was  clearly  without  fault.  The  accident  happened 
at  what  was  known  as  a  section  insulator.  There  was  a  cap  or  cup, 
inside  of  which  there  was  a  screw,  and  the  accident  would  not  have 
happenecl  unless  the  screw  had  become  unscrewed.  For  plaintiff,  an 
expert  mtness  had  said  there  was  no  explanation  except  that  the  copper 
screw  had  not  been  tightened,  and  that,  therefore,  it  had  become  un- 
screwed by  passing  traffic  or  by  vibration.  The  Corporation  expert 
held  that  it  was  -wrong  to  draw  that  inference,  because  it  was  extremely 
unlikely  that  their  senant  would  be  guilty  of  such  a  thins,  and  that  one 
'ought  to  a.ssume  that  some  accident  liad  happened  (a  stone  thrown  by  a 
boy,  perhaps)  which  had  produced  the  unscrewing.  It  was  not  an 
ordinary  case,  and  no  accident  of  the  kind  had  happened  before.  That 
was  extraordinary  when  one  considered  the  number  of  years  the  tramway 
system  had  been  working  and  the  quantity  of  section  insulators  there 
•were.  He  concluded  the  mishap  was  much  less  likely  to  be  due  to 
negligence  of  Corporation  workmen  than  to  an  accident.  "He  was  satisfied 
that  it  was  not  due  to  negligence  and.  therefore,  he  gave  judgment  for 
defendants. 

CDlliery  Signalling  Patents. 

An  interesting  decision  has  just  been  given  by  the  (.liief  Examiner 
of  Patents.  A  iiatent  application  of  the  Sterling  Telephone  and  Electric 
Co.  and  others,  for  signal  cancelling  apparatus  No.  105,6o9,  dated 
May  31,  I91B)  was  opposed  by  the  .Automatic  Telephone  Manufacturing 
Co.  on  the  grounds  of  their  prior  British  Patent  No.  18,780,  of  l9U,and 
unfairness  and  inadequacy  of  description. 

At  the  hearing  on  Nov.  7,  Mr.  C.  Terrell  appeared  as  counsel  for  he 
opponents,  and  .Mr.  H.  W.  K.  Jennings  (Messrs.  W.  P.  Thompson  &  Co.) 
.aa  Patent  .Agent,  for  appUcants. 

Mr.  Jeji.vings  explained  the  distinctive  features  and  advantages  of 
■the  Sterling  system,  and  rontended  that  applicant's  specification  fairly 
.defined  the  exact  scope  of  their  invention. 

Mr.  Terrell  maintained  that  the  applicants'  invention  was  claimed 
in  Claim  .'»  of  the  o[)ponfnts'  patent  specification. 

The  C'HIEP  Examiner  decided  that  neither  of  the  relays  described 
and  claimed  by  applicants  had  functions  similar  to  the  opponents'  first 
relay  ;  further  that  applicants'  invention  did  not  fall  within  claim  .5 
of  the  opponents,  and,  finally,  that  apiilicants'  H[)ccifi(ation  was  (x-rfertly 
fair  and  gave  HuflTn  iint  notice  to  the  [iiililii  as  to  thi'  prior  art.  Costs 
were  given  against  the  opponents. 

Postrraster-Ceneral  v.  BIa:kpool  &  Fleetwood  Tramroad  Co. 

At  Preston  last  week  Judge  Sliirges  delivered  judgment  in  this  action 
by  the  PoHtniiuiter -General  for  the  rec  oviry  of  ilO.  18k.,  the  cost  of 
alteration  and  repairs  to  telegraph  wires  alleged  to  have  been  rendered 
necessary  in  ordir  to  remi'dy  the  injurious  effect  caused  by  the  leakage 
■of  electric  current  from  the  tramway  lines,  which  set  up  eorrOHion  in 
the  lead  piping  containing  the  cable  at  Bisphani.  Mis  Honour  found 
there  was  no  evidcnci!  to  the  effect  that  defendants  had  not  complied 
with  the  provision  in  their  Act  that  they  should  ronslrcnt  and  run  their 
undertaking  in  all  respect  with  dcic  regard  to  telegrapliic  lines,  aiwl 
gave  judgment  for  defendants  with  costs. 

Stoker's  Neglect  of  Work. 

At  JJudh'y  police  Court  last  week  l''rederick  Curtis  was  summoned  by 
the  .Shiopshire,  WorceslerHhire  and  .Slufforilsliire  lOleclric  Power  Co.  for 
ncffloct  of  work,  in  re»|HTt  of  whiih  £.1  was  eliiiined. 

Mr.  K  W.  Grkkn,  who  jiroHee  iileil  on  behalf  of  the  company,  stated 
that  defendant  was  an  aHsistniil  stoker  at  th>^  loml  |s>wctr  Htation.  lint 
latterly  he  had  Ucn  very  negligent  in  his  work,  in  ( unwiiiii-nee  of  wliii  li 
thi'  ln»i|fni  on  which  hi-  worki^d  hiul  liecii  kept  sliinding.  The  output  of 
deetrieily  Imd  \x'-u  tliir.liy  reduced  froui  i.riOO  lo  .■(.IIOO  units  |Mr  shilt 
during  his  almence,  und  I  he  works  of  the  flint  rict  had  lieen  ilejiriveil  of  a 
certain  ao:ount  of  |Siwer.  liefendnnt's  prixtiio  had  Is'i'n  to  slay  uway 
on  Sund  IV.  Electricity  hml  Imtii  loit  on  nine  shifts  in  eoiis<'qui>ncri  of 
d"fendiiti''H  niitli'i  t  of  work,  but  the  eompaiiy  only  ilaiinr'd  in  rc'speel  of 
three,      ftr  fcnd.iiil  waM  ejirniiig  £2,  llts.  (Id,  per  week. 

I,,.,.,..     .  ...,. ..  ,,,|  („,  |||„|  |„,„j,  working  vc-ry  hard  for  itiMne  time,  dning 

on     '  ■  il  .Ml  hours  (ht  week. 

I'  idiii)/  inagintrate)  Haid  it  was  just  as  important  thiil 

ne  I.  ,■  h  HcirUaHdefenilant's  should  followtlieireiiiploynn'iit 

on  Siiw)       ••-  III  ii  our  soldlem  and  sailors  res|ioniled  to  the  lalj  o(  duty. 

Dofenilnnl  wai  ordered  to  pay  lh«  amount  claimed,  with  Hs.  lid.  dost*. 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

The  follouring  abstract  from  some  ot  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewbukn,  Ellis  &  Pryor,  Chartered  Patent  Aienii 
70  and  72,  Chancery-lane.  London.  W.C.  "tenis. 

Whenever  the  date  applied  tor  differs  trom  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1916  Specifications. 
12.782  Western   Electric  Co.   &    Reinke,  A.    E.      Telephone    systems.     (9/9yl6.l 

14.521  Sykes  Interlocking  Signal  Co..  W.  R..  &  Tarrant,  R.  W  Electrical  com- 
mutators.    (12/10/16.)     110.193 

14.768  Oldham.  G.     Sjparators  for  electric  batteries.     (17/10/16.)     110,204 

14.842  Metropolitan  Carriage.  Wagon  &  Finance  Co..  Wilson.  W  G  Tritton 
W.  A.  &  Morris  D.  K.  Electrical  apparatus  controlled  from 'a  distance 
( 19, 10)  16.)     1 10.207. 

15,252  WoLyE.  H.  L,  T.  Process  or  method  of  uniting  similar  or  dissimilar  metals  or 
alloys  by  electric  welding.     (26/10/16.)     110,214. 

16,749  Wilkinson.  R.  H.  &  Turner,  W.  H.  Brakes  on  electric  tramcars  and  like 
vehicles.     (22,11/16.)     110,231. 

16,760  White,  A,  E.  (U.S.  Light  &  Heat  Corporation.)  Dynamo-electric  machines 
particularly  adapted  for  starting  and  lighting  systems.  (22/11/16.)    110,2i2 

17.072  Soc.  Auxiliare  des  Tramways  &  Chemins  de  Fers  Soc.  Anon.  Regulating 
devic5S  for  internal  combustion  engines  coupled  with  dynamo-electric  machines' 

17,993  Henke;,  C.  C.      Collection  of  currents  from  overhead  or  other  conductors. 

(12/6;  17.)     110,244. 
18.049  Rmling.  M.  J.     Electric  switches.     (15,12/16,)     110,245. 

18.095  BT.-H.  Co.     (G.E.  Co.)     Electric  motor  control  systems.     (16/12/16.)     110,246 
18.193  B.T -H.  Co.     (G.E.  Co.)     Protective  devices  for  electric  circuits.     (19/12/16) 
110.247. 
A  reverse  power  relay  of  the  dynamometer  type  comprising  fi-xed  current  and 
potential  elements  in  inductive  relation  producing  a  resultant  magnetic  field,  the 
fi;ld  of  said  potential  element  normally  assisting  the  field  of  said  current  element, 
but  under  abnormal  conditions  opposing  the  field  of  said  current  element  by  a  force 
which  is  a  measure  of  the  potential,  and  a  second  potential  element  producing  a 
magnetic  field  co-acting  with  said  resulting  magnetic  field  and  movable  in  adirection 
depending  upon  the  relation  of  said  co-acting  field. 
18.287  TUEBS,    F.    R.     Apparatus   for    the   electro-deposition  of  metals.     (21/12/16.) 
110,248. 

1917  Specifications. 
1.453  Beith,  G,  R,.  &  British  Agencies,  Ltd.     Means  for  locking  electric  lamps  in 

their  sockets.     (29/1   17,)     110,462. 
2,494  SiMMS,  F.  R.,  &  SiMMS  Motor  Units.  Ltd.     Manufacture  of  armature  driving 

spindles  for  magneto-electric  machines.     (20/2/17.) 
3.125  Garin,  M.  V.    Apparatus  for  the  electrolytic  production  of  copper  and  other 

metals.     (2,3/17.)     110,474. 
4,237  PIiilips-Brinton   Co.      Electrical  condensers   and     process  of  making  same 

(23/3/16.)     105,33. 
4.860  Saxelby.  F.  a..  Bluemei,.  F.  H.  &  Bluemel  Bros.     Sparking  olue.     (4/4/17  ) 

110.492. 
4.865  Lucas.  H.  &  Edwards.  W.  H.     Plug  connexions  for  electric  circuits.     (4/4/17.) 

110.493.  .  '  '  • 

5,267  Le  PoNTOls,  L.  J.     Ignition   dynamo-ele:tric  generators.     (13/4/17.)     110.496. 
7,004  Cable  Accessories  Co.  &  Reeves.  F.  H.     Electric  lamp  holders      (16  5/17.) 

110,509. 
7,150  Hall. S,     Wireless  telegraph  aerials.     (185/17.)     110,513. 
9.801    Berry.  W.  H..  &MARKHAM,  W.  J.     Electric  switches.     (6/7/17.)     110.523. 
11,867  Naamlooze  Vennootschap  de  Nederlandsche  Thermo-Telephoon  Maats- 
CHAPPIJ.     Heating  conductors  of  thermic  telephones.     (15/9/16.)     109,797. 


APPLICATIONS  FOR  PATENTS. 

Note. — The  undermentioned  Applications  [except  those  marked  t)  are  not  open  to 

public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  marked  •  are 

open  to  inspection  1 2  months  after  the  date  attached  to  them,  if  they  have  not  been  published 

previously  in  the  ordinary  course.    Names  within  parentheses  are  those  of  communicators 

of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

October  27.  1917. 

15,670  Eastern  Telegraph  Co..  Judd  &  Davies.     Electrical  regulating  apparatus. 

15,688  Smith  &-Sons,  Dorer  &  Rogers.     Electrical  switches  for  motor  cars,  &c, 

October  29.  1917. 
15,722  Fawcett  &  Hoyle.     Holders  or  fittings  for  electrodes  of  electric  furnaces.  , 
15.736  A.  G.  Brown,  Boveri  bt  Cie.     High  tension  distributors  for  ignition  in  multi- 
cylinder  internal  combustion  engines.     (6/11/16.  Germany.) 
15.741  CoMp.  Phoebus.     Electric  rocket  lamp.     (28/10/16,  Switzerland). 
15,745  Bloxam.     (Stabilimenti  Biak  Ing.  A.  Rouchain.)     Electric  furnaces. 

October  30,  1917. 
15.774  Anoold  &  Railing.     Electric  arc  lamps. 
15,777  Willcocks.     Electric  switches. 
15,779  AvERv.     Locking  device  for  electric  lamps. 
15.810  Murray.    Telephone  systems. 

15.815  Chloride  Electrical  Storage  Co.  &  Dean.  Accumulators. 
15.821  Beavbr  &  Clarbmont.  Teastsheath  ioint  for  electric  cables. 
15,837  Bbrry.     Electrical  transformers. 

15.844  Soc.  Francaise  Radio-Electrique.     Radio  telegraphy  or  telephony. 
15,846  Soc.  Francaise  Radio-Electkique.     High-frequency  alti-rnator. 


VOLUNTEER   NOTICES. 

COUNTY  OF  LONDON  VOLUNTEER  ENGINEERS. 

lleadiiu.irlers  :    B/ilderton  Htn-i't.  ( ).\fonl  si  rc.'l.  \V.  I. 

Onlcis  for  till-  Week. 
Oflicer  Comumndiii;;.  liieiit. -Colonel  C.  ».  Cuv.  \'.l). 
OITicer  for  the  Week.-    Second.  I, ieiil.  11.  (!.  (ioldiiiK. 
.Next  for  Duty.— Second    l.ieut.  I*.  Howden. 

I'Alriict  from  "  London  Uaiettc."^ — I''.  (!a.vwood  to  be  temporary  Sceond- 
l,ii-iit.  Oct.  24) ;  H.  J.  Golding  to  be  temporary  Second. Lieut* 
Oct.  2t). 

Drills:   Week  endini;  Saliiidav,  Dec.  8,  l!)17. 
.Monday.— No.  :i  Com paiiy.  I.ift    Half.  Ui'cruits,  Sit;nalliiiu.  li.W. 
Tuesday.— Physical  Drill  and   ISiivonet  Training.  7.:tO. 
Wednesday. -No.  1  Company.  ti.flO. 

'riiiiiMday.'    No.  2  Coiu|>aiiv,'ll.O.         SiKiialliiiK.  Amlmhiiicc,  ti.llO. 
I'ridiiy,  '.      No.  :i  Company'.  Kixhl   Half,  Itecruits,  (l.;tO. 
.MiHkctiy..    Ilelvedereroad,  Tuesday,   Wednesdav  and   Thuisday,  11.110 
lo  /O. 
Sktk.    The  Medical  Oflicer  will  attend  for  (^xaniiiiation  of  riMTuits 
iVe.,  on  Thursday,  at  (l.ao. 

UnlesM-lherwise  indiuated,  all  drills  will  liikir  place  at  liciidciiiartcra. 
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The  NATION'S  Preference  ■ 

BRITISH  MADE 

ARC   LAMP   CARBONS 

SUPPLIES       CAN      NOW      BE      OBTAINED      WITHOUT 
DELAY   OR   OBSERVANCE   OF  SPECIAL  REGULATIONS. 

<S&G  ARC  LAMP  CARBONS 

MOST    CURRENT   SIZES    IN    STOCK. 

"     The  General  Electric  Co.,  Ltd. 

QUEEN  VICTORIA  ST.,  LONDON. 


BRANCHES: 

Manchestei — Victoria  Bridgo. 
Liverpool— Electricity    Buildings,    Church 

Alley. 
Leeds— 1 1  A.  Wellington  Street. 
Sheffield— Angel  Street. 
GI«««ow— 71.  Waterloo  Street. 
Cardiff— Woman  by  Street. 
Bri.tol-81 ,  Victoria  Street. 
Swaniea— H,  Wind  Street. 
Newcaatle-on-Trne-OO.Callowcate. 
Hull     P-li  DO.  Ch.irlctte  Street. 
Southampton— 24, Hieh  Street. 
Aberdeen— 26,  BridRe Street. 
Birmintham— 42.  High  Sticct. 
Nottintbam— 4,  Chapel  Bar, 
Belfa.l- 13.  Queen  Street. 
Dublin  — 13. Trinity  Street. 
Cork     76. Grand  Parade. 


LARGE 
QUANTITIES 


FOR 


"-  -- ..... ..f.  -:.>.-■■>.  -r;    ;  ■■.-■■■     „T 

Vlf.W  0|-  CAKBON  WOKKS.  WHTON.   Nr.   lUKMINtil  l,\M. 


IMMEDIATE 
D  E  L I V  E  R  Y 


Order  Now  as  Condi- 
tion.s  of  Supply  may 
be  Subject    tt)    Clian^je. 
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ALL  EVERSHED   INSTRUMENTS 

POSSESS       CHARACTERISTIC       QUALITIES       WHICH        DISTINGUISH:       THEM 
FROM     [SIMILAR      INSTRUMENTS      OF      OTHER      MAKES.         AS     EXAMPLE,, 

The  BRIDGE-MEGGER  Testing  Set 

the    only    Direct-Reading   Set   to   measure    from   a 
fraction  of  an  Ohm  up  to  several  thousand  Megohms. 

Special  attention  is  drawn  to  the  Direct-reading  Resistance  Box  which  enables  the  resistance 
to  be  easily  read  off.  Extreme  precision  of  indication  is  obtained  and  no  preparation  is 
required.  AH  contacts  are  totally  enclosed.  There  are  no  plugs  to  insert  or  withdraw,  no 
keys  to  tap,  no  battery  to  carry  and  no  levelling  required. 


EVERSHED    &    VIGNOLES,    Ltd., 


Telegrams — "Dorothea,  Chisk,  London." 


ACTON      LANE      WORKS, 
CHISWICK.   LONDON.   W.4. 

Telephone,  Chiswick  1370  (2  Lines)' 


Laying    Henley's   Cables  for  ihe    Buenos  Aires  Western   Railway. 


Specify    Henley's    Cables    for   use  under  any  working 
conditions,  indoor  or  outdoor;  in  soil,  water  or  air. 

w.   r.  m':NLKY's  thlk(;raph  works  c:o.,  Ltd., 

Hlomficld    Sircrf,    LONDON,    L.C:.2. 
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(JDMMEECIAL^INDUSTBIAL  SECTION. 


Controlled  Firms  and  Advertising. 

A  suggestion  made  by  tlie  ilinistiv  of  Munitions  fo  Government 
controlled  tinns  that  they  should  limit  their  esc]ienditure  on  adver 
tising  to  one-fi£th  of  the  pre-war  .standard  has  aroused  considerable 
■opl)0^ition  in  en^iiiecrini;  circles. 

It  appears  jthat  the  .Ministry  maintainthat  "  advertising  expenditure 
ior  after-the-war  purposes  is  a  eharge  to  he  'met  out  of  profits,  and  is 
not  part  of  the  manufaeturing  eo.st."  Tlie  "  Evening  Standard  "'  very 
pertinently  points  out  that  every  business  man  knows  that  advertising 
IS  treated  as  a  first  eost  by  even,-  commereial  eoneern,  and  (iovernment- 
controlled  firms  must,  of  course,  keep  alive  their  goodwill  during  the 
period  of  tlovernmcnt  control,  especially  as  the  control  carries  with  it  a 
disorganisation  of  the  normal  trade  of  the  firm.  The  only  alternative 
would  seem  to  be  that  films  should  be  allowed  to  write  off  a  heavy  pro- 
portion of  the  sum  as.signed  to  goodwill.  It  is  to  be  hojjed  that  before 
the  .Ministry  take  any  definite  action  in  the  matter  the  views  of  manu- 
faeturing firms  and  exporters  will  be  fully  weigbed.  The  building  up  of 
a  trade  connection  is  a  long  and  difficult  task,  and  the  work  of  years  can 
Ix!  readily  lost  unless  firms  keep  Iheir  goods  lonstantly  before  t lie  buying 
public. 

*  «  *  4 

Financial  Facilities  for  Traders  After  the  War. 

Tlie  Treasury  and  the  Minister  of  Reconstruction  have  apix)inted  a 
Financial  Facilities  Committee  : — 

To  consider  and  report  whether  the  normal  arrangements  for  the  pro- 
vision of  financial  facilities  for  trade  by  means  of  existina  banking  and 
other  financial  institutions  will  be  ador|Uate  to  meet  the  needs  of  British 
industry  during  the  period  imnu'diately  following  the  termination  of  the 
war,  and,  if  not,  by  what  emergency  arran<;c|iii-iil  they  should  !«■  supple, 
mentcd,  regard  Ijcing  had  in  particular  to  the  npi-cial  Hssistance  which  may 
be  ncccs.sary  : — 

(«)  To  facilitate  the  e<mver»ion  of  works  and  factories  now  engaged 
lipon  war  work  t<i  normal  production. 

(6)  To  meet  the  exceptional  demands  for  raw  materials  arising  from 
■the  de|iletion  of  stocks. 

The  committee  eonsists  of  the  following  :  Sir  Richard  V.  Vaa-sar- 
Smith,  Sir  .John  Bradbury.  .Mr.  .\.  K.  I,.  Ihorlloii,  Mr.  K.  Broeklchurst 
F'ielden  Sir  .Mgernon  Firth,  Mr.  Holn-rt  rieniing,  .Mr.  A.  C.  I),  (iairdner, 
Mr.  Krederiek  ( '.  Cooilenough.  Sir  Alcsr  McDowell,  K.B.K.,  Sir  Alex. 
Roger.  Mr.  .(olin  Sampson,  and  .Mr.  .\.  \V.  Tnit. 
«  *  *  • 

National  Council  for  tiie  Clay  Industry. 

The  (lav  industries  ap|x-ar  to  have  been  the  first  to  ereat^'  [an 
employers'  national  conned 

At  a  mueting  last  week,  Mr.  .1.  H.  Whiti.kv,  M.P..  said  the  aim  was 
lo  n-ere»t<'  in  eaih  industry  something  of  ibe  good  there  was  in  the  old 
Kuild  svMleni,  whi-ii  every  worknuin  had  pride  in  his  work  and  his  in- 
dustry as  a  whole. 

Mr.  \V  tiini.K  also  Haid  that  what  was  proposed  was  a  conlnilling  anil 
direetnig  organisation.  Then'  was,  appuri'ntly,  no  intenlion  of  pooling 
capital  anil  profits  or  of  controlling  prices.  Tlun-  was  a  possibility  "f 
such  organisations  becoming  n  moiiopidy.  and  the  Slate  was  bound  to 
take  I'ogniHance  of  anything  whicli  would  Ins  ome  n  niuno|K>ly.  The  pro- 
{Kisal  id  intniduie  the  buying  of  raw  material  for  the  industry  and  for 
ox[>urt  on  oo.o|ioralive  iini-s  would  ri-eeive  eni*<Miragement  bv  th<-  BounI 
of  Tr«<le. 

•  *  *  • 

Control  of  Trade. 

(  iin-<ideralile  op|Hisilion  has  liivn  aroused  in  eoniniereiiil  and 
indnnlrial  circles  lo  the  <Miveriiiii<>iil  Bill  for  the  eontinnation  of  the 
control  of  iiii|Hirtn  and  export.s  f  ir  threr  vears  iiftcr  the  tcmiination 
of  the  war. 

ii'ral   ChnmlH'rK  of  < 'omiixr' ■'   have  ain'ady  pas-wtl  n'Holnlion«  of 

<l,  and  at   llic   l/ind,,n  t'ommrniiil  Snlx  Itooinn  on  Miuiday  thi' 

I         Ming  ri'wihilion  wn«  pii-<«id  wiili  only  one  dissenlienl :     "  Thai  llii'« 

<  iiig  of  niiTi  lianta,  broki  T'*.  mid  ollierk  connpcteil  willi  Mincing-lane 

'  'Oldy  op|M>»edlo  I  he  <  Milt  iniiut  ion  after  I  lie  war  of  Iheliovernmenl's 

'      iii'd    of    trading.        Il  de<'liire«  llinl  the  bent  interi'sts  of  Ihe  Kni|iir<' 

'.ji'<|iiire  lliat  Ihe  onlitiar\  i  ImiineU  of  huaineu  slmuM  b<'  icniimed  with 

Ibe  |.a>l  |i.i..ibledel,.v     ' 

•  •         •         • 
'China's  Commorolnl  Possibilities. 

Mr  .M  A  I  liiiliii.  in  iii<i|.'cr  of  Ihn  forriitli  doparlnient  •■(  (he  (ieneral 
Kl«>lrie  111  of  .\iiicrh  a.  ulm  n'eently  nindr  a  trip  I"  HiisHia,  .lapan 
nnti  China  on  behaK  of  Ihh  company,  delivernl  an  aildn>«i  on  (»el.  10 
lirlnro  the  Ainrriciin  Miinnfaeliirors'  Kxporl    \"(vintioti 

AltKr  rrlorrinu  lo  Ifi,'  uar  and  n-i  ontiliiig  tic  '  '  '  bin*  with 

other  raiwrr*.    Mi    Im  d«.|«r.-d  thai  Me   ...  i  of  llm 

I  ntlrti  Ntatrii  lo  .afcu.h.rd  Ibe  I  omnirrnnl  itit,  .  ii*  abroad 

•»oiilO  rt>»u|i   II,  iimliilaining  IhrouKboiil   Mie  «.iii    .   in    e.  Id  for  Ihe 


legitimate  activity  of  the  American  manufacturer,  merchant  and  banker. 
China  was  now  properly  regarded  by  Americans  as  a  promising  field  for 
their  enterprises  and  a  sphere  for  a  strong  economic  development.  I^eav- 
ing  out  of  calculation  all  the  foreign  settlements  in  China,  the  marks  of 
progress  were  very  remarkable. 

The  Powers  would  do  their  part  by  China  and  conform  to  the  ne« 
world  conditions.  Mr.Oudin  said.  Were  they  to  refrain  from  secret  opposi- 
tion to  the  commercial  activities  of  one  another,  and  renounce  all  pre 
tensions,  the  exploitation  of  which  would  be  derogatory  to  the  materin! 
interests  and  honour  of  that  country  ?  If  not  now,  these  things  wer, 
likely  to  come  to  pass  at  the  end  of  the  war,  when  the  struggle  agains; 
ruthless  militarism,  universal  dominion  and  economic  imiM-rialism  wa- 
won  and  Governments  wen-  actuated  Iiy  the  principles  of  democracy  and 
justic".  At  the  peace  conference  the  weak  and  undevelo]H<d  couutrii;.- 
would  demand  restitution  and  the  protettion  of  their  right  t-o  indepen 
donee  and  the  free  development  of  their  national  Hfe.  If  the  entrance  of 
the  United  States  into  the  war  meant  anything,  if  the  recent  utteraiue> 
of  the  aUied  nations  as  to  their  aims  meant  anything,  if  the  Rus,sian 
revolution  had  any  significance,  the  ease  of  the  weak  and  undevelo|>ed 
countries  would  receive  a  fair  and  just  hearing.     The  wai   is  China's 

opportunitv. 

♦  «  *  » 

German  Industrial  Organisation. 

The  '■  Board  of  Trade  .Journal  '  gives  particulans  of  the  progress 
of  the  syndication  and  concentration  of  Onnaii  industries. 

The  (^rman  Pig-iron  I'nion.  which  was  due  to  expire  at  the  end  of 
l!)2»l.  was  reconstituted  at  the  end  of  ,)uly  last.  The  Steid  Works  Union 
wa.s  due  to  expire  on  July  30  last,  and  the  ipiestion  of  its  renewal  was 
expected  to  give  rise  to  serious  diftioiilties. 

In  the  iron  and  steel  industries,  the  tendency  to  establish  big  mixeil 
concerns,  to  combine  coal  mines  with  smelting  and  steel  works,  and  steel 
works  with  rolling  mills,  has  again  become  pnuninent. 

It  was  reported  in  June  that  a  numlK^r  of  ass<H'iations  Ii'mI  been  formi-nl 
in  the  tool  industry.  These  associatioin  hive  fonned  a  conjoint  organ 
isatiim.  under  the"  title  of  '  Werkzeug-und  Stahlkontor  IJ.m.b.H.,"  in 
Kemscheid,  whiih  looks  after  the  purchase  and  distribution  of  raw 
inat<'rials,  cspinially  steel. 

It  was  reported  in  the  (o-rman  Press  atmut  the  midille  of  July  that, 
a  reipiest,  siipportiHl  by  official  authority,  was  to  be  made  to  the  liemuin 
line  iron  plate  works  to  consider  the  question  of  a  combine. 

.\  Biindesrat  Oi-der  of  .\ug.  4  la.st  authorise<l  State  Covemmcnts 
compulsorily  to  combine  owners  of  graphite  mines  and  graphite  pn'par- 
ing  establisiiments  into'  eom]ianies.  with  a  view  lo  the  <ommon  admin- 
istration of  their  graphite  mines  and  works,  the  supply  of  their  works 
with  electrii'  power,  and  the  regulation  of  their  sales,  *e. 

Instances  of  combinatii-ns  in  Ihe  mining,  motor  vehicle,  itnd  oth.r 
ndiislries  are  also  given. 

•  • 

Sclentiflc  Research  In  South  Africa. 

Tin-  re|K>rt  for  ISlMi-IT  of  llie  Suilh  .-Xfrican  Nntioiml  I'nion, 
referring'  to  the  work  of  the  Siiith  .Vfriciui  IndnstricR  Advifory 
B<iard  and  of  the  Seieiitilic  and  Te<hnical  Cominittw  of  the  IVparl- 
nicMl  of  Mines  and  Industries,  |Hiini.s  out  that  the  object  of  the  lloani 
is  to  iinestigate  the  raw  products  and  industrial  rt-sourivs  of  the 
coiiiitrv,  anil  to  advise  the  Minister  of  Mines  and  liMluslrii*  on 
iniliiHtrial  matters  genernlly.  The  Committee  was  appointe<l  on 
the  suggoslion  of  the  Industries  Advis4iry  IViard. 

The  work  undertaken  by  the  (  ommillc*-  includes:  (n)  InduHirial 
n-»eaich,  the  coonliimtioii  of  iiidu«lrial  invenluialiont  and  r\-,«ettrch  in 

.South   .\frica,  and  the  colleclion  .i'    '     ' "on  ol  data  eninuatinK 

Iherefrom:    (Ji)  eoonlmal ion  with  'o-nt   l),'parlmenl«  and 

with  Kimilar  lleparlmenls  of  the  l  m  and  the  |)..iniiiion. 

to   obtain    information    al^•llllv    «»  .<• '      '    '        .  i-  ...i  .■•     ..f 

facilities  for  n'waich  le't    ,.\.iihiMe   m  .•«..uih    V  i 

and  utilisation  in  art"  «n. I  m.u.nln.  Hin  .  of  knowl 

ill  coiiulries  which    >'  i      .  i       i   ,    '  ,.^  i  ;, 

.\frii  a  :    (r)  an  econ.  ' 

and  I  hi'  fiiniishinii  ' 

aiich   iv«nirce.  .     ,,' 

nii'th.xUol  rtlln.  lin. 

(or  iiianiifiicliiii    ui 

indiiKlrii'*  I.I  I'll  on 

and     imoiolii.  III!'  1 

"M-"' -' 

Btleclii.      " 
(.,)  rdii 

Kllll      II 

It     IS    |il"|'     -  '       I 

tailiiliu  ri|i..il«  ■M  • 
the  lir«l  in.i«i.  I  I 
of  Ihe  .Simlilii   niid    I 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Greenock. — The  .Secretary  for  Scotland  has  sanctioned  the  borrow- 
ing of  an  additional  sura  of  £53.000  for  extensions  of  the  electricity 
undertaking.  This  sum  will  make  the  total  amount  borrowed  for 
the  undertaking  £465,000. 

Hackney  (London). — Application  is  to  be  made  to  the  L.C.C.  for 
sanction  to  borrow  £28.000  for  an  extension  of  the  steam-raising 
plant  at  the  generating  station. 

The  estimated  cost  of  plant  capable  of  raising  66,000  lb.  of  steam  per 
hour  is  put  as  follows  :  Two  boilers.  £12.150  ;  two  economisers.  £2,250  : 
two  sets  flues,  fans,  motors  and  chimneys.  £4,080  ;  two  brickwork 
settings,  £2,250  (one  pump  pit  provisional),  £290 ;  lagging  galleries. 
£750;  insurance  company's  inspection  (provsional),  £75;  travelling 
hopper,  £495  ;  cutting  away  roof  (provisional),  £1.50  ;  two  feed  pumps. 
£985  ;  pipework  lagging,  &c.,  £2,450  ;  contingencies,  awards  to  labour, 
Ac,  £1,575.     Total,  £27,500. 

The  borough  electrical  engineer  (Mr.  L.  L.  Robinson)  has  been  in- 
structed to  obtain  an  estimate  from  Messrs  Babcock  &  Wilcox  for  the 
plant  required. 

Swansea. — Application  is  to  be  made  to  the  L.G.  Board  and  any 
other  necessary  authorities  for  sanction  to  borrow  £39,000  for  the 
installation  of  plant  consequent  upon  the  taking  over  of  the  supply 
of  electricit}-  to  the  Harbour  Trust,  and  large  independent  consmners 
in  the  borough.  The  engineer  (Mr.  .J.  W.  Burr)  has  been  instructed 
to  obtain  tenders  for  the  plant  reqxiired. 

The  Council  has  taken  over  the  supply  of  electricity  to  the  Harbour 
Trust  on  the  following  conditions  : — The  supply  to  be  given  as  from  a 
date  to  be  agreed  upon,  but  in  any  case  not  later  than  Jime  30,  1918, 
subject  to  the  Corporation  being  in  a  position  to  supply  on  that  date  ; 
the  Corporation  will  supply  energy  up  to  500  k.v.a.  and  to  make  arrange- 
ments to  supply  with  all  reasonable  speed  up  to  1,000  k.v.a.  ;  the  price 
to  be  paid  by  the  Trustees  to  be  £2  per  kilowatt  per  annum,  plus  0-585d. 
per  unit,  subject  to  the  fluctuations  in  the  price  of  coal ;  the  Trustees  to 
pay  a  minimum  of  £2,000  a  year  from  the  commencement  of  the  supply, 
provided  that  until  the  Corporation  are  in  a  position  to  supply  up  to 
1,000  k.v.a.  the  minimum  sum  shall  be  £1.500  a  year.  The  agreement 
to  be  for  seven  years  from  the  commencement  of  the  supply,  with  the 
option  to  the  Trustees  of  continuing  the  same  for  a  further  seven  years. 

Willesden.— Application  is  to  be  made  to  the  L.G.  Board  for  per- 
mission to  raise  a  sum  of  £2,800  for  cable  extension. 

An  offer  has  been  received  to  purchase  land  belonging  to  the  Council 
at  Denzil-road,  originally  acquired  as  a  site  for  a  generating  station.  If 
the  land  be  disposed  of  if  will  be  necessary  to  extend  a  h.t.  cable  to  a 
factory  to  be  erected,  and  to  provide  a  transformer  at  an  estimated  cost 
of  £900.  Application  is  also  to  be  made  to  the  Board  to  sanction  the 
borrowing  of  this  amount. 

GENERAL. 

Belfast. — The  Committee  on  I'rtduction  has  issued  its  award  on  the 
question  at  issue  between  the  Electrical  Trades'  Union  and  tlie 
Corporation  with  regard  to  the  emjiloyment  of  certain  electricians 
on  overhead  line  niainteimnce. 

The  award  is  in  favour  of  the  Corp  ration,  but  as  the  men  concerned 
had  reasonable  ground  for  claiming  that  the  termination  of  their  con- 
tract of  Mjrvicc  should  lie  suspended  until  the  dispute  had  been  settled 
by  arbitration,  the  Committee  thinks  that  the  ('orporatiim  should  pay 
the  wages  of  the  men  at  the  rale  in  operation  on  Aug.  23  to  Nov.  17, 
the  dale  t,l  (In-  award. 

Board  of  Trade  Electric  Power  Supply  Committee. — On  Monday 
the  Ivord  I'rovoht  of  (Jlusgow  (.\Ir.  J.  \\  .  .Stewart),  and  the  general 
mnniiger  and  engineer  of  the  Cor])orntion  electricity  (lejiartment  (Mr. 
William  VV.  Laekie),  gave  evidence  before  the  Board  of  Trade  Ccni- 
m  it  tee  on  Klectric  I'owcr  Supply.  ►•   ^.i 

Jjwit  week  the  Coiineil  agri'cd  that  if  the  country  is  to  be  divided  into 
iircttH  for  generating  eleetrieity.  the  (V)riK>rallon  are  willing,  on  satis 
factory  lerms,  to  provide  for  the  (ilnsgow  and  Cly<le  <liHtrict.  Lord 
I'rovoHt  Stewart  and  .Mr.  Lnekie  gave  cvideni'C  in  support^  of  lliat  rescilii- 
lion,  the  former  dealing  with  the  general  (jueHtion  and  Mr.  I.aekie 
Rpccially  with  the  financial  ami  teebniial  aH|>cet. 

At  the  annual  ConimiHuion  of  the  Convention  of  Royal  Burghs  last 
week,  Couneillor  .StevenBon.  of  Ivlinburgh.  reported  that  in  giving  his 
evidence  iM'lore  the  Comiiiittee,  lie  (Councillor  SteveuBon)  Hiiiil  there 
woidd  he  a  mnrki'd  diflerenee  of  opinion  when  it  wiut  sought  to  unite 
private  and  municipal  enteriiriiicii.  or  allernntively  to  eliminate  one  at 
the  exjHHw  of  the  other.  He  Ntiited  his  strong  preferenrc  for  niitni<'i|ial 
control  on  tlii'  ground  that  ele<'trieity  wum  gradually  becoming  nirire  and 
more  n  public  neeiHsily,  and  it  was  not  in  the  public  interist  that  it 
Hhould  be  in  the  liandH  of  private  eomfianies,  evi'U  if  they  were  limited 
til  n  Hliding  Kcale  of  divi<lend.  A  combination  of  all  er>mpanieH  anri  loeal 
iintlioriticB  in  <'a<  h  induHtrial  diHtriet  waH  (|uit<-  impracticable,  while  any 
ript  to  put  all  the  electrii'ity  undertakings  umler  a  power  company 
mate  Much  loeal  oppoHition  that  bucccsh  along  these  lines  could 
•attained. 
'  liainnon  (ProvoBl  Kkitii,  of  ilumiltun)  itaid  he  djd  not  think 


I, .lie,,,,, 


any  one  of  them  would  like  to  see  the  electrical  power  of  either' the- 
country  or  of  separate  communities  placed  in  the  hands  of  any^ large- 
company. 

Bristol. — Aid.  G.  Pearson  has  been  re-elected  chairman  of  the- 
Electricity  Committee  for  the  ensuing  \ear.  Mr.  A.  E.  Thomas 
is  vice-chairman  in  place  of  thr  late  Aid.  S.  Lloyd,  and  Messrs. 
Stock  &  Perrett  have  been  elected  new  members  of  the  committee. 

Gainsborough. — Mr.  James  Marshall,  of  Messrs.  Marshall,  Sons  & 
Co. ,  has  decided  to  apply  for  a  provisional  electric  lighting  order  for 
the  supply  of  electric  energy  for  all  purposes  in  Gainsborough. 

Messrs.  Marshall  are  erecting  a  large  power  station  on  a  site  on  the 
Trent,  and  they  will  be  in  a  position  to  give  a  supply  of  electricity  from 
this  station  when  completed.  The  Coimcil  obtained  a  provisional  order 
some  years  ago,  but  nothing  has  been  done  to  carry  out  its  provisions. 

Lowestoft. — The  salaries  of  the  borough  electrical  engineer  (Mr. 
W.  R.  May)  and  the  general  manager  of  the  tramways  (Mr.  H.  H. 
Saunders)  has  been  increased  to  £355  per  annimi  each. 

St.  Pancras  (London). — The  Electricity  Committee  has  appointed 
Councillor  C  F.  Parsons  as  chairman  and  Councillor  W.  G.  Grey  as 
deputj-chairman  for  the  ensuir.g  year. 

The  2,000  kw.  turbine  set  at  King's-road  station  recently  broke  down. 
This  machine  had  been  running  continuous!}'  for  nearly  three  years,  but 
owing  to  existing  conditions  it  had  been  found  impossible  to  overhaul  it 
during  that  time.  The  spare  parts  are  in  hand  for  replacement,  but 
owing  to  scarcity  of  labour  three  weeks  will  be  required  for  efEecting  the 
necessary  repairs.  In  the  meantime,  through  the  courtesy  of  the  L.C.C., 
arrangements  have  been  made  to  obtain  assistance  from  their  Tower 
station.  Large  consumers  had  reduced  their  demands  during  the  maxi- 
mum load  period,  thus  relieving  the  undertaking  in  the  serious  position 
in  which  it  was  placed.  It  is  proposed  that  the  connection  with  the 
L.C.C.  sub-stations  sliould  so  far  as  practicable  be  made  permanent  so 
as  to  be  of  mutual  assistance  should  occasion  arise. 

Wages  of  Electricity  Works  Employees. — In  a  circular  letter  issu» 
by  the  Town  Clerk  of  Hamnicrsniith  it  is  pointed  out  that  questions 
as  to  rates  of  wages  paid  to  different  grades  engaged  in  the  Council's 
electricity  undertaking  have  been  brought  before  Committees  of  this 
Coimcil,  sometimes  upon  an  application  of  the  men  concerned,  and 
at  other  times  upon  a  representation  by  one  or  other  of  the  Unions 
claiming  to  represent  the  different  sections  of  men. 

There  have  been  difficulties  in  deaUng  with  such  appUcations  owing 
to  the  uncertainty  of  the  effect  which  any  action  which  they  may  take 
might  have  upon  the  position  of  other  generating  stations.  It  is  therefore 
suggested  that  a  Federation  of  electrical  supply  authorities  should  be 
formed  in  London  and  Greater  London,  whose  particular  function  it 
would  be  to  consider,  from  a  federation  point  of  view,  the  rates  of  salary 
and  wages  paid  to  persons  engaged  in  the  generation  and  distribution 
of  electricity.  Other  Councils  are  asked  if  they  are  prepared  to  assent 
to  the  suggestion,  or  if  they  think  the  matter  is  one  which  should  bo 
discussed  at  a  meeting  of  representatives  of  cl"ctricity  undertakings. 

We  understand  that  the  Wages  Conference  of  Ijocal  Authorities 
owning  electricity  undertakings  in  Greater  Loudon  recommends  the 
adoption  of  the  award  of  15s.  increa.se  ujion  the  pre-war  wage  to  all 
era])loyees  affected  by  the  award  of  the  Committee  on  Production 
and  to  the  technical  staff,  to  date  from  September  1st.  such  15s. 
to  be  inclusive  of  any  increase  granted  since  August,  1914,  as  War 
bonus  or  war  wages. 

Wages  of  L.C.C.  Employees.  The  electrical  mechanics  and  elec- 
trical lalicMirets  on  tlic  pcnuancnt  staff  of  the  Chief  Engineer's  de- 
partment of  the  L.C.C.  arc  to  receive  12s.  per  week  above  their  usual 
|iay  ns  war  wages. 

ELECTRIC  TRACTION. 

Board  of  Trade  Tramway  Control  Committee.— Cro\  don  Tramways 
Coinmitt<-c  recently  considered  the  Committee  appointed  by  the 
Hoard  of  Trade  to  control  the  supply  cf  materials  and  labour  for 
tramway  undertakings  essential  to  the  jirosciCHtion  of  the  war,  and 
jiassed  the  following  resolution  ;  — 

Thi'  Commit  ti'c  i-imeur  in  the  proposal  to  set  up  the  Kxpert  Committee, 
but  regri^t  that  Muniiei|)alities  are  inadequately  represented  thereon,  and 
are  of  opinion  that  such  representation  should  be  iiiereiised.  The  Com- 
mittiMie,  therefore,  rceomnu'ud  that  the  liimiil  of  'liaile  be  informed 
neeordingly. 

The  Council  is  further  of  opinion  that  the  terms  of  refi'icnce  .should 
jiIho  include  eoimiileration  of  the  Control  of  .Motor  Omnibuses. 

On  Tuesday  the  London  County  ('<>UIlei^  authorised  Mr. 
A.  L.  C.  Fell,  the  manager  of  the  tramways  undertaking,  to 
Hcrvc  on  the  above  committee. 

Light  Railways,  .^wansen  Corporatioti  has  a]i|ilied  to  the  Liglit 
Kailway  CoiiiinisHionerH  for  an  Order  reviving  and  exteiuhng  for 
two  years  the  powers  granted  by  the  Swansea  C(U-j)()rntion  Light 
Kailwiiys  ( lOxtensions)  Order,  l!)l  I.  for  the  purchase  of  lands. 
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Manchester. — Recently  tha  Tramwa\  s  Committee  refused  an 
application  of  the  tramway  workers  to  give  no  tramway  service 
on  Christmas  Day,  but  now  the  workers  have  decided  not  to  work 
on  that  day. 

Pontypridd. — The  Electricity  and  Tramways  Conmiittea  has  applied 
to  the  Board  of  Trade  for  sanction  to  increase  workmen's  fares  from 
|d.  to  a  Id 

MISCELLANEOUS. 

British  Homestead  Association. — We  are  asked  to  call  attention  to 
an  appeal  tor  funds  for  this  association. 

The  appeal  explains  that  the  object  of  the  association  is  to  pmvide 
homes  for  discharged  officers  and  men  of  H..M.  Services,  and  opportuni- 
ties of  e.xercise  on  the  land,  and  it  is  suggested  that  these  objects  are 
worthy  of  support  by  other  engineering  tinns.  From  the  war  fund  of 
Thos."  Firth  &  Sons'  employes  a  contribution  of  £2.3  has  been  made  to  the 
association. 

County  of  London  War  Bulletin.— We  have  received  a  copy  of  the 
fifth  edition  jf  the  staff  war  Bulletin  of  the  Countj'  of  London 
Electric  Supply  Co.  and  its  ass'jciated  companies.  The  present  issue 
brings  up  to  date  the  information  relating  to  the  members  of  the 
staffs  and  employes  on  active  service. 

The  total  number  of  names  in  the  Roll  of  Honour  is  now  4(17.  The 
total  killed  is  32.  and  ()2  have  been  wounded.  <  ommissions  are  now  held 
by  26  membei-s  of  the  staffs,  ('apt.  C.  Bollam,  V.N.B.  (of  the  Bourne- 
mouth Co.),  Second-Lieut.  H.  F.  (;ill  and  Lieut.  N.  F.  Hawes  (County  of 
l..ondon  Co.)  have  been  awarded  the  Military  Cross,  and  Corporal  C. 
Coles  (Bournemouth  Co.)  has  obtained  the  .Mihtary  Medal,  and  Second- 
Lieut.  H.  A.  .Momricff  (County  of  I.,ondon  Co.)  has  gained  his  double 
wings  as  a  lieutenant  in  the  Royal  Flying  Corps. 

Inquest. On  the  21st  inst  an  inquest  was  held  upon  Murdoch 
M<Lean,  who  met  his  death  at  the  Silverwood  Colliery  Coke  Ovens 
o;i  the  l!»th  inst. 

Uet'ea.sed  was  in  chargi-  of  a  slack  eomprr.'ssor  electrically  driven.  .\ 
fellow  workman  saw  him  fast  on  a  live  trolley  wire,  along  which  passed 
electric  current  of  .WOvolts.  The  machinery  was  stoppetl,  but  bythistime 
the  compressor  had  knocked  JIcLean  off.  and  gone  over  him.  The 
supposition  was  that  he  got  on  the  cake- box  side  in  order  to  close  a  slide, 
slipi)e<l,  and  in  trying  to  save  himself  grasped  the  wire.  It  was  against 
the  rule  to  get  on  the  box  when  the  machine  was  in  motion. 

The  jury  returned  a  verdict  of  "  Accidental  death,"  and  sugge8te<l 
the  posting  of  a  warning  notice. 

Telegraph  Cable  Lodge.— The  installation  meeting  of  this  Ledge 
took  pla<c  at  the  Criterion  Restaurant  (London,  W.)  on  the  I4th 
inst.,  when  the  outgoing  master,  Bro.  W.  W.  Howell,  installed 
Bro.  T.  A.  Davies  in  the  chair. 

.\nioug  the  officiTS  appointed  by  the  new  \V.  .\I.  were  Bros.  W.  Lloyd. 
S.VV..  ,).  H.  Stephens.  ,I.\V..  II."  St.  L.  Smith.  L.R.  Secretary.  F.  (). 
Thcmipson.  L.K.,  1>.C..  Stanley  Brown.  S.I)..  C.  Rodgers,  .1.1)..  and 
Cnpt.  .1.  C.  Denisonl'ender.  M.V..  I.C.W.  Bro.  T.  A.  Bullo<k.  P.M. 
P.C.S.B.,  retains  the  oHiri-  of  Treasurer  which  he  has  held  since  the, 
conweration  of  the  l.o<lge  in  IS!):!. 

TENDERS  INVITED. 

Electric  Wire  and  Cable  and  Electric  Bell  Fittings. 

The  CoMMissiiiNKiis  111-  II. .M.  WOiiKs.  i;ri'..  invite  tenders  for 
supply  of  electric  wire  and  cable  (for  one  year  from  .Ian.  I,  lUlH).  and 
forclejtrie  bell  fittings  during  period  ending  March  HI,  lillS.  Forms 
of  tender,  conditions  of  eontrait.  &e..  may  be  <d»tained  from  the 
Controller  of  Supplies,  King  Charles-street,  Westminster.  S.W.I,  and 
tenders  must  be  delivered  by  1  I  a.m.  Dec  t\  to  the  Secretary,  M.MI 
onice  idW'orks.  HUiroy's-giite,  Uiniloii.  S  W.  1.  Srr  <,iir  adrrrliM- 
II  eiil. 
Telegraph  and  Telephone  Instruments,  Battery  Material,  &e. 

Tendi-rs  are  inviled  up  to  |)e,.  .'«  unil  12.  I!I17.  resi«'<tively,  (or 
the  supply  to  Ihi'  I'oslnni^ler  ( ieneral's  Hepartnient.  Stale  of 
Wk.sti:iin  Ai  STHAI.IA,  of  telegraph  anil  telephone  instruments  and 
battery  material  (to  whedule  W.A.  M'.i)  and  telejdioni"  h»  itehlmards 
(lo  sciieduli'  W.A.  r,H2).  Tender  /onus,  spi'cilicatlons,  *e.,  from 
tin'  oniei-  of  the  High  ComniiBniotier  for  Austrnlm,  Aiistridia  House, 
Slruild,  W.C.  2.      Sie  wivrrlinrmrnl. 

Turbo-Alternator  and  Condcnslrg  Plant. 

Cakii-.!  i;  ('.■iiKiriilh.M  rinoitr  tenders  by  (•  o'clock  Di'i'.  I  for 
supply  iiiid  eri'i  lion  id  a  I  ..MKI  2.(MK»  kw.  hit(h< prriwun'  Turlto- 
Alternator  aiul  n  Nurlaee  (iindetising  Plant  for  samu.  Spwiliealion, 
*e.,  (r<im  the  City  Klei'lricid  Kiigineer. 

Cooling  Towers. 

MwiuKiiKii  F.leitniily  Coniniitli-o  reipiirn  londent  by  lOH.m., 
l>iM-.  12.  lor  the  supply  and  errn'tioii  of  ihn-o  (mt-drnuKhl  iiiolinK 
tnwers  at  Stiiarl  strwt  i-liM'trieilv  works.  S|iroilieiitions,  Ac.,  from 
Mr    V.  v..  Hughes.  Town  Hall.  Manchrsler. 

( iMiMNMV  riiP  Council  hax  ai  copied  the  lender  of  Cn.mplon  *  Co. 
(ill  Ciril.  Hm.  tld.)  for  n  motor  grncrnt.  r  and  nwllehijpiir  for  churging 
the  lialtrrtni  iif  elcH'tric  vnhielei. 


Government  Contracts.— The  following  tenders  were  acrtpteti' 
by  the  British  Govenmient  Departments  during  October : — 

War  Off«.— India  Ruober.  Gursa  Percha  &  Telegrapn  Works  Co..  Chattertcn's  cam- 
pound  :  Lancashire  Dynamo  &  Motor  Co.,  d>-namos.  switchboards.  &C  ;  Austin  Motor 
Co.  (1914),  Coventr-/  Simplex  Engines  (Ltd.),  Electric  Construction  Co..  1?.  A.  Lister 
&  Co.,  and  Phoenix  Dynamo  Mtg.  Co..  generating  sets  and  spares:  Bullets  (Ltd.)  ic 
F.  W.  CottenlKLtd.),  field  insulators ;  E.  Brook  (Ltd.). Crypto  Electrical  Co. .  Syer  &Co,. 
and  F.  Parkinson  &  Co.,  motors,  Stc  ;  Bjniamin  Electric  (Ltd.)  and  Verin-'s  (Ltd.), 
iron  shades.     S'evens  Petrol  Electric  Vehicles  (Ltd  I.  petrol-electric  vehicles. 

India  O^e.— Chloride  Electrical  Storage  Co..  accumulator  plates :  CJeneral  Electric 
Co..  cells:  Siemens  Bros.  &  Co.,  fittings  for  telephone  parts. 

H.M  Office  o!  Woi-A:!.— Crompton  &  Co.,  elcetric  generating  plant  for  Barrv  Doclt 
grain  stores  and  motors  and  starters  for  Ordnance  Service  Office  ;  Harland  Engineering 
Co..  electric  supply  at  Cardiff  grain  stores  ;  British  Insulated  &  Helsby  Cables  flexifcl* 
cables  for  grain  stores :  Lund  Bros.  &  <^.,  electric  wiring  at  Kinj's  Dock.  Swansea. 
General  Electric  Co.,  key  switch  holders. 

Po'A  0;?:«.— British  L.  M.  Ericsson  Mfg.  Co..  protective  apparatus:  Automatic  Tele- 
phone Mfg.  Co.  and  India  Rubber,  Guna  Percha  &  Telegraph  Works  C^..  telegraph. 
appa.-atus:  British  L.  M.  Ericsson  Mfg.  Co..  Peel-Conner  Telephone  Works  Co.  and 
Western  Electric  Co..  telephone  apparatus :  Bullers  (Ltd.).  bodies  and  covers  tor  insu- 
lators :  Telegraph  Construction  8e  Maintenance  (io.,  submarine  fable;  British 
I  nsulated  &  Helsby  Cables,  Callender's  Cable  &  Construction  Co. .  Connolly  Bros. .  W.  T. 
Glover  &Co.,W.T.Henley'sTelegraph  Works  Co..  Johnson  &  Phillips  and  Union  Cable  Co., 
telegraph  cable  :  London  Electric  Wire  Co.  &  Smiths  aivi  Western  ElectribCo..  telephone 
cords  :  Automatic  Telephone  Mfg.  Co..  British  L.  M.  Ericsson  Mfg.  Co..  Western  Electrir 
Co..  telephone  plugs :  Bullers  (Ltd.),  telegraph  coles  :  Bayliss.  Jones  &  Bayliss.  ir.sulatoi 
spindles;  Bullers  (Ltd.).  pole  steps;  D.  Gilson  &  Co..  telephone  terminals  :  T.  Bslton  & 
Sons,  British  Insulated  &  Helsby  Obles.  and  F.  Smith  Lza.  (Inc.  in  London  Electric 
Wire  Co.  &  Smith's),  bronze  wire  ;  R.  Johnson  &  Nephew,  Rylands  Bros..  Shropshire 
Iron  Co.,  F.  Smith  &Co..  and  Whitecross  Co..  g.i.  wire. 

APPOINTMENTS  VACANT  AND  FILLED. 

A  head  cl"rk  is  wanted  for  large  marine  engineering  establishment. 
See  advertisement. 

Oldham  Corporation  Electricity  Committee  require  a  shift  engineer- 
Wages  £2  lO.s.  a  week  with  12s.  war  bonus.  Applications  to  Mr. 
Fred.  L.  Ogden,  joint  electrical  engineer  and  manager,  Greenhill 
Electricity  Offices,  Oldham,  by  Tuesday.  Dee.  4. 

The  Education  Committee  of  the  Borough  of  Swindon  invit« 
applications  for  the  permanent  appointment  of  head  of  the  engin- 
eering department  of  the  Technical  Institute.  Commencing  salary 
t2.'J0  a  year.  .•Kpi)lications  to  the  Principal,  Mr.  G.  H.  Burkhardt, 
JLSc,  by  Uec.  8.     See  an  adnrliaement. 

The  National  Boiler  and  Engine  Insurance  Co.,  St.  Mary's  Par- 
sonage, Manchester,  adi-ertise  for  additional  electrical  inspectors. 
.Applications  to  the  engineer. 

A  charge  engineer  is  required  for  a  lAUidon  controlled  establish- 
ment.     See  adrerlisemenl. 

.■\n  assistant  engineerhig  master  is  re<juired  for  day  aiul  evening 
la.s,ses  at  the  Lincoln  Municipal  Technical  School.  Commencing 
salary  £180  to  £2(M».  Forms  of  application  from  the  Principal,  to 
whom  applications  by  Dec.  8. 

A  teacher  of  electricity  is  re(|uired  for  the  Merchant  Venturers 
Technical  College.  Bristol.  Commencing  salary  £2oO.  rising  to  £250 
per  annum.  Fonns  of  application  fixun  the  Registrar.  St* 
advertistment. 

An  a.ssistant  is  wanted  for  the  technical  department  of  an  electric 
control  gear  works. 

Applications  are  invited  for  the  pisition  of  Principal  of  the 
Coventry  Mimicipal  Technical  School.  C«unmeneing  wdary  £600. 
Particidars  fn)m  the  secretary  (Mr.  Frtnlerick  Homer).  Education 
Department,   Council    House,   Coventry.     Applications   by    Dtx.  L 


Mr.  W.  (  raiifurd  and  Mr.  K.  T.  Holt,  a.ssistant-s  in  the  Tramways 
department  <if  the  UC.C.,  have  been  apiM.inted  tt.>wist«nt  pcmiauent- 
way  engineers  at  a  commencing  .salary  of  £32.'"..  rising  by  annual 
iiicrement.H  of  £25  to  £10(1  a  year. 

Mr.   Ceo.   H.   Lofta  has  been  apixmited  manager  of  the  Hob»rt 
branch  of  the  (;,)vernment  hydni  elivlric  uiidert<iking. 
BUSINESS  ITEMS. 

We  are  aske<l  to  -I. lie  ili.ii  tin  Unii-li  H.ininar  Thermit  Welding 
Co.  (n-ferred  to  in  our  last  iskuc  as  a  new  .ompany).  with  work*  ll» 
l.o.i.loM  anil  Liverpool.  ,s  in  no  wnv  conneilol  with  Thermit  Linut<^J, 
«7.-..  Couinienial  ,o,.il.  London.  E.  IL  who  are  he  owners  of  ttiP 
Alumino  riienuie  pn.ress  patents.  Tie  new  rt.miwuiv  merely 
holds  a  lieencti  to  work  eertaui  of  the  ,witenl«  bcloiuliiiK  lo  Thermit 
Limited.  , 

riierinit  Limited  was  oriKiimlly  e.tnbliKhr.1  i"  l'" 
IK  iniitillis  ago  the  whole  o(  it*  KliAn-"  wen-  .olil  l<>  the  H. 
nml    Miinili..ui.   t -.     Themnt    Limit.-.!   .onlimie*  the   .  ' 

vari.iii*  rh.riiul  i  i.iHi«.iin.l..  «i.il  ■«  «l  pr.-«-nt  «.|wi«U>  r.Ht..«.Hi  up«ii 
I  hi-  mniuidi.  Iiin<  ••(  .-rrtain  nu-(«U  mid  aiU'VU.  .»e. 

EnglncerinR  AmalKamallons.     Me«r-.,  I»..nnnn.  I-on#  .»  f.)..  Ud. 

h.ixe  pur.li.i-id  111-'  miil.it:.kiiu;  -(  Sir  H.  Sa.nurl.,.n  .t  <  "•  (Ltd.) 
of  Miildlr«l.r,.iigh.  ,  .„     ..  , 

.Messnt.  Kuwel  .*  Co  .  engiiiorn.  and  ^hipbiiildrm.  of  1  ort  (.IM(K>W. 
have  alM>  iciiiiml  the  .  iigiiierrmg  luiMn.-«  of  Mewt*.  David  I)oW»n 
*  Co.  ,<d  Cbiiigow, 
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FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND   REPORTS. 

Western  Telegraph  Co.  (Ltd.) 

The  84th  ordinary  general  meeting  was  held  on  Nov.  21  under  the 
presidency  of  Sir  JoHX  Wolfe  Barry,  K.C.B.,  the  chairman  of  the 
Company. 

The  SECRETARY  (Mr.  E.  STEER  HODSON)  having  read  the  notice 
calling  the  meeting  and  the  auditors"  re]K)rt, 

The  CHAIRMAN  said  :  Gentlemen,  tlie  revenue  for  the  year  ended 
June  30  last  shows  an  increase  of  roundly  £91,000,  of  which  £60,000  was 
from  message  receipts,  and  £25.000  from  interest  on  investments.  Work- 
ing expenses  increased  by  £4f).000  odd  and  income  tax  and  excess  profits 
<lufy  by  nearly  £11,1X10.  This  last  item,  however,  we  are  fortunate  in 
being  able  to  balance  by  a  decrease  of  an  almost  similar  amount  in  the 
cost  of  the  maintenance  of  our  cables.  After  providing  £32,747  for 
debenture  stock  interest  and  £149,225  for  income  tax  and  excess  profits 
duty,  the  balance  is  £403,432.  With  £38,344  brouglit  forward  the  total 
of  £531,770  is  within  f3,0(X»  of  the  total  for  1915-10.  The  directors 
have  transferred  £loti.0O0  in  further  reduction  of  the  amount  of  capital 
expenditure  in  excess  of  the  share  capital  and  debenture  stock  issueil. 
£100,OtMj  to  the  general  reserve  fund,  £30.000  to  the  land  and  building 
depreciation  fund,  and  £50,000  to  the  maintenance  ships  reserve  fund. 
Three  interim  dividends  of  1 1  per  cent,  each  and  a  final  dividend  of 
IJ  jier  cent.,  also  a  bonus  of  2  per  cent,  have  been  paid,  amounting  to- 
gether to  £166.344.  making  a  total  distribution  of  8  per  cent.,  free  of 
income-tax,  for  the  year  ended  June  30,  1917,  thus  leaving  a  balance  of 
£35,432  to  bo  carried  forward. 

Since  the  beginning  of  .\pril  last  the  CVmpany  has  inaugurated  a 
direct  telegraph  line  connecting  the  important  city  of  San  Paulo  with 
our  station  at  Santos.  The  line  is  operated  by  the  Company's  staff, 
who  in  San  Paulo  are  accommodated  in  the  Brazilian  State  telegi'aph 
office.  The  results  have  so  far  been  satisfactory.  .At  one  of  our  annual 
meetings  the  shareholders  were  informed  that  negotiations  were  pro- 
ceeding with  a  view  to  our  laying  a  direct  submarine  telegraph  cable  from 
Rio  de  Janeiro  to  the  Island  of  .Ascension.  I  am  glad  to  say  that  the 
President  of  Bra/.il  has  recently  signed  a  decree  authorising  the  Company 
to  rarry  out  this  undertaking,  and  also  to  lay  a  cable  from  North  Brazil 
to  the  hiand  of  Barbados.  The  details  of  the  necessary  contract  with 
the  Brazilian  tlovemmcnt  are  now  being  discussed  with  the  authorities. 
By  these  new  cables  the  public  in  Brazil  and  other  countries  will  olrtain 
increased  telegraph  facilities.  In  the  year  1897  this  (  ompany  guaranteed 
the  principal  and  interest  of  £150,000  four  per  cent,  debentures  of  the 
West  Coast  of  .America  Telegraph  Co.  and  received  from  that  company 
as  consideration  15,000  of  its  fully-paid  shares  of  the  nominal  value  of 
£2  lOs.  each.  The  debentures  were  redeemed  on  the  due  date — namely, 
.Ian.  1  last,  and  our  Company  had  to  provide  £100,000  towards  the 
redemption.  In  exihange  wc  have  received  that  auu>unt  in  0  per  cent. 
pn-fercnce  shares  of  the  West  Coasi  Co.  The  Western  Co.  also  made 
an  offer  to  purchase  ordinary  shares  from  the  other  ]iro|)rictors  of  the 
Went  Coast  Co.,  with  the  result  that  n  large  number  availed  themselves 
of  the  opportunity,  and  your  Company  now  hold  about  93  per  cent,  of 
the  onlinary  capital. 

He  concluded  by  moving  the  adoption  of  the  report  and  aecoiuits 
for  the  year  enrled  June  30. 

The  DEPCTV  CHAIR.MAN  Sir  .John  Uenison-Pender,  K.C..M.C.) 
ACcon<)ed  the  rcwrilution.  which  was  carried  unaniniouslv. 

(tn  th.-  iiiolii,n  of  the  DKPUTY  CHAIKMAN.  seconded  bv  Sir 
ALBERT  J.  LKI'PdC  CAPPEL.  K.C.I.K..  the  r.tiring  directors.  Sir 
.John  Wolfe  Harrv.  KC.H.,  the  Kight  lion.  Lord  Balfour  of  Burleigh, 
K.T.,  C.c.M.i;..  "C.C.V.O..  and  the  I'.iglit  Hon.  Vis.-oiint  Miilleton, 
K.P.,  were  unanimouHly  re-elected.  .McMsrs.  Deloilte,  Plciulir,  (MillilliH 
A  Co.  and  MeHsni.  (!ane.  Jackwrn,  JelTeryB  k  Kreenum  were  also  re- 
electc<l  auditom.  anfl  a  vote  of  thanks  to  lh«  chairman  and  directors 
terminated  tin-  proi-eiflings. 

AUCKLAND  ELECTRIC  TRAMWAYS  CO.  (LTD.)— .Mr.  C.  (!.  Tegctmeier, 
who  pn-BPtlid  M\fi  llie  annual  inciting  lust  week,  suid  there  wim  a  Hub- 
nlantiul  increaw  in  receipts,  but  un  ulniimt  i'(|U»l  iiiireiiHc  in  working 
Mrponw-x.  The  traflic  rMcipts  were  £282,697,  an  incriase  of  £7,»ll.  The 
numlwr  o(  paHwtigcm  larrii-il  w<Te  43,35I,0(K»,  or  nearly  1,1 1(11  (,0(11 1  ULorc 
thnn  in  the  pn-cediiig  year.  II  was  a  cause  for  congnil  uliilion  lliiit. 
while  they  were  a  long  way  from  Hh'iwing  thi'  expansion  to  wliirli  llus 
hiul  Uh-u  accuMonied  in  pre-war  ihiys.  yet  the  increimc  of  £|5,IMPM  oi 
traffic  reieipts  during  the  past  two  years  had  been  Mullic  ieiit  to  uuikc  up 
for  the  uniivoirhible  inirease  in  e.x|M-fi/«eB.  It  was  saliMlactory  Ihiil  the 
<lire<:tor»  were  nbli-  to  recommend  a  diviihiid  at  the  same  rale  as  they 
had  paid  in  iIm'  hiKl  lew  years.  Thc-ir  liusini-SH  year  had  been  carried 
«»n  unrler  ic.n»iderablc  ilidlcultieM.  particularly  with  regaril  to  the  supply 
of  nnilerials  and  suitable  labioir.  Those  diOicillticH  hiiil  been  inlensili.il 
by  the  abnortimlly  wet  weat|jer  experiemed  In  Auikhiiul  for  most  ol 
the  year.  The  strike  of  coal  miners  In  New  Zealiiriil  in  .April  hist  niioh' 
U  necessary  to  curtail  the  services.  Iiiit  in  spile  ol  Hint  the  iiiiintier  ■•! 
car- miles  run  throughout  the  year  sliowerl  a  slight  iiieieiiKe,  The  iiihiii 
increase  in  ex|HnH<-»  was  in  powiT  and  riinniiig  expeiises,  which  aiiiouiiled 
1o  £ll7.<m3.  or  15.835  more  than  In  the  preceding  year.  I  In  repairs 
nnd  maiiil.Miihie  they  s|«'nt  I.'t7.3(l9.  or  £1.1171  more,  iiml.  in  aililition, 
they  Sfient  t:i9.3!l|  on  various  n-iiewals  and  reionst ructions.  Ih'-hirger 
tportion    biiii)/    in    n  h|s'cI    ol    ni  oiml  mc  tioim    of    tlic    |ieriiiuii>'iil    wa\. 


In  tlie  current  year  their  expenses  would  certainly  be  largely  increased  ; 
they  would  have  to  meet  much  heavier  taxation,  SvllHe'%lie  'present 
increased'  scale  of  pay  to  their  men  was  operative  for  only  a  portion 
of  last  year,  and  the  upward  tendency  in  the  cost  of  all  materials  wouhl 
undoubteiUy  continue.  Their  traffic  receipts  showed  some  improvc- 
jnent  over  last  year,  and  they  could  only  hope  that  the  improvement 
would  be  maintained  to  an  extent  which  would  enable  them  ta  meet  the 
increased  expenses  without  a  material  reduction  in  their  profits. 

BOGOTA  TELEPHONE  CO.  (LTD.)— The  directors'  report  for  year 
ended  .June  30  .states  that  the  demands  for  telephone  service  continued . 
The  Comjiany  has  been  fortunate  in  being  able  to  proceed  with  the 
installation  of  the  new  extensions,  in  spite  of  the  difficulty  they  arc 
experiencing  in  the  exportation  of  the  new  plant  ard  apjjaratus  required. 
The  equipment  at  Bogota  has  been  maintained  in  an  efficient  condition 
and  the  service  rendered  continues  to  give  satisfaction. 

CASTNER-KELLNER  ALKALI  CO.  (LTD.)— The  directors'  report  states 
that  the  net  profit,  after  allowing  for  amount  expended  in  maintaining 
the  works,  plant  and  machiners',  and  after  making  provisi(m  for  excess 
profits  duty,  was  £263,321,  with  amount  brought  forward  (£39.404), 
the  available  total  is  £302,725.  Deducting  debenture  interest  (£7,647)  and 
the  interim  dividend  (£90,000),  the  available  balance  is  £205,078.  The 
directors  recommend  the  appropriation  of  £50,000  to  depreciation 
reserve,  £110,000  for  paVment  of  a  final  dividend of£ll  per  cent.,  making 
(with  the  interim  dividend)  £20  per  cent,  for  the  year,  leaving  £45,078 
to  be  carried  forward,  a'  portion  of  which  will  be  required  for  further 
excess  profits  duty  in  respect  of  year  to  Sept.  30,  1910. 

ELECTRICAL  SECURITIES  TRUST  (LTD.)— The  report  for  theyearcndcd 
14th  inst.  states  that,  after  charging  all  expenses,  there  is  a  loss  of  £629. 
No  credit  has  been  takc^n  for  interests  or  dividends  which  may  have 
accrued  and  which  have  not  been  paid.  The  directors  regret  that  they 
have  been  unable  to  dispose  of  any  of  the  ir  investments. 


NEW  COMPANIES. 


G.  &  S.  (LTD.)  (148,816).— Private  company.  Reg.  Nov,  5,  capital 
£1,200  in  £1  shares,  electrical,  general  and  mechanical  engineers,  mach- 
inists, &c.     Ajgreement  witli  K.  K.  L.  tiuiness  and  C.  M.  Sniith. 

T.  PRICE  &  SONS  (STAMPERS)  LTD.)  ( 148,868.)— Private  company, 
Reg.  Nov.  10.  Capital  £I0,(MMI,  in  £1  shares,  to  take  over  the  business  of 
stampers,  piercers,  metal  spimiers,  &c.,  carried  on  bytheexecutorsof the 
late  T.  E.  Price,  as  T.  Price  Si  Son,  also  to  carry  on  the  business  of  manu- 
facturers of  electricity  and  gas  fittings,  &c.  First  directors  arc  Mrs. 
F.  .M.  Price.  T.  B.  Scattergood.  A.  Round  and  W.  E.  Bingley.  Itcg. 
oHicc,  Spring  hill- passage.  Springhill,  Birmingham. 

SCRIVEN  &  CO.  (LTD.)  (148,918,)— Private -company.  Reg.  Nov.  17. 
capital  £20,000  in  £1  shares  ( 10,000  preference),  to  take  over  the  business 
carried  on  by  Scriven  &  Co.  at  Leeds,  and  to  carry  on  the  business  of 
engineers,  machine  tool  makers,  iron,  steel  and  brass  founders,  electrical 
engineers.  &c.  Kirst  directors  arc  :  .1.  W.  Crosthwaite,  (.'.  I).  Cros- 
thwaite,  .1.  Clark,  J.  Tcarlc,  H.  .A.  Thornton.  A.  E.  Ineson  iuid  .J.  Scriven. 

STAVELEY  ELECTRIC  SUPPLY  CO.  (LTD.)  148,901.)— Private  com- 
pany. Keg.  Nov.  10.  capital  £5.(100  in  £1  shares,  to  carry  on  at  Staveley 
aiul  elsewhere  in  Derbyshire  the  liiisinCss  of  an  electric  lighting  and  sujiply 
c-ompaiiv.  first  directors  arc:  C.  P.  Markham.  J.  Court  and  C.  W. 
Kcii.lall'. 

W.  &  D.  CONVEYOR  ENQINEERTNG  CO.  (LTD.)  ( 148,893.)— Private 
company.  Reg.  Nov.  14.  Capital  £10.000  in  £1  shares.  Manufac- 
turers and  dealers  in  labour-saving  machinery  in  connection  with  the 
transport  of  goods,  runways  of  all  kinds,  elevating  machinery,  islackcrs 
ami  conveyors,  elect rifal  engineers.  &i-.  First  dircitors  aid  H.  C.  King, 
T.  Fletcher,  W    II.  Wcgudin.  W.    10.   I'.  DoihIthv  and  ( '.  11.   Bennett. 


CITY   NOTES. 


CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)  Tli.'  units  .sold  to  <(>n- 
snnii-iH  (birnig  (he  tnur  weeks  ,-n,l,',l  .Sepl.  2S  ainininlcd  t<i  2.:1,'->4.I38, 
cMinpand  wi(li  LM.".0,0.S2  units  in  I  lie  ,(nirspni„ling  four  weeks  of  19l(i. 

CALLENDER'S  SHARE  &  INVESTMENT  CO.  (LTD.*  .\  dividend  of 
2.1  pc'r  trnl.  (less  (sN)  has  Invn  c'l'  hired  for  the  past  half-year,  making 
5'pii  .iTi(.  Un  lln>  vi:ir,  .\  snni  of  todO  has  bi-ell  placcil  ti>  reserve, 
£711  wriKin  oil  |prcliniinaiy  cKpiiiscs  and  115.279  carrii'd  fiu-ward. 

BRITISH  ELECTRIC  TRACTION  CO.  (LTO.)-'l'he  directors  have 
dcrlanil  th"  divalend  of  5  per  .int.  on  I  lii' aci'iimnlative  participating 
prcl,.|,.,i,c  sl.icK  for  thr  h  ilf  yc'iu  endcl  ,Scp(,  .'1(1. 

NORTHAMPTON  ELECTRIC  LtOHT  &  POWER  CO.  (LTD.)— Subscipl ions 
are  iiivid-d  (or  I  l.dOO  It  shari's  id  tl  each  at  par,  being  the  balance  of  the 
."i(l,(HI(i  slnircH  o(r.i.-,l  ni  .lanimry  last. 

POWER  GAS  CORPN.  (LTD.)  The  dircitors  recomim-nil  a  dividend  a( 
rail'  id  (1   per  (ml.    |i,r  ani'.uin  (  Icm.i  tu\)  on  the  ordinary  shares. 

RICHARD    BOKNBBV     &    SONS    (LTD.)     The  directors  recouimend  a. 

divid I  of  (',{  p.r  .  cnl.  on  the  ordinarv  sinircs  for  the  vear  ended  Sept. 

30.  c pared   Hitli    Ml  per  e|.||l.  for    MII5    10. 

RUBTON,   PROCTOR  tt  CO.  (LTD.)      .\  . livid   nd  cd  5  per  ceni .  has  been 

d.-rlalcd   on    Ih Ill.ilv   Hh:.nv<. 
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SPECIAUSTS  IN  ELECTRICAL  TRANSMISSION  AND  DISTRIBITION 


CABLES  OVERHEAD    LINE 


Special 

TRANSFORMERS 

In     addition    to    our    well-known    Power    Transformers 
(Catalogue  P),  we  manufacture  many  special  types,  t'i'- : 

E.H.T.  Transformers  up  to  250.000  volts  for  testing 
and  other  purposes. 

High    Frequency    Transformers    for   Wireless    Tele- 
graphy. 

Static    Balancers. 

Electric  Furnace  Transformers. 

Shell  Band  Heating  Transformers,  etc.,  etc. 


12.   UNION    COURT,    OLD    nR().\D    ST..    LONDON.    K    C 

Johnson  AND  Phillips  h 

;7  KlXCTRlCAl    KNGINKLRS  \  CAHLrM*KKI«S 

Charlton.  LoNDON.St.  7 


Standard   lOU.UUU   Volt    rranaformer  for  Pressure  TestiltK.  Electr 
Culture  and  other  Special  Applications. 


<Tr»T       po«t^«»x-i>i 


IRONCLAD  SWITCH  ano  FUSE  GEAR 


Arcuralcly  mad*  in  H.O.  r>iiiil»il.>n>  I'V  nn  •nlirvly  RrillOi  Arm  work, 
iiig  rrxitniMJi  ally  unilcr  l.i.;Iii\  •irffani^f,!  crDulltii.iik  iiiioti  ilir  1h-*c 
n,.lr,i,U.  „,„Uml„«|,i„a  .,11  „,-,.,.,l.„r  „„,.,..>tmr„l,,  0,  w,'ln»«  II..- 
r..ll„»inKM'lr.li,,n: 

Slandlardiiad  and  Inlarchangaabia  Unlli. 

Baal-class  Encliah  Porralain  Basas. 

Extra  strong  ConlnrI  lllocki     all   aatiljr  ranawabU. 


Conlacia  absolutely  undamngrable  by  quick  closini 
Patent  Arcing  Chamber      of   the   utmost  capacilr. 
Fewest  Connections,  readily  accessibia. 
All  "live"  parts  are   compleleir  protaelad. 

•  I  .lm|>lio< 


ill^lll.    i.ltitilli.i:    .1    .•■M.»  in. 
(  maikMlly  nwlrmlr  in  |»lc«. 


<«"  tveaoaituil  a*>d 


The  MIDLAND  ELECTRIC  MANFG.lCo.,  Ltd.. Head  Office  &  Works:  Barford  St.. BIRMINGHAM. 


HHASf  Hf  .\ 


iM)i)N      •.  (,„.l,„„  ll„,l,li,„..  H,.i,„l,.lKS,,rri.  IX       I'l 


..n.lon  Wall  /■-'< 


«;i.AS(,OW     411.   «  ,.,  I   .mpbell  Si,..,!         Phon.      Crnl.    *\«7S*tm'   Cam.;    '   lalhod.    C.|a.,....^      "' ,^,"^'  '"  ,^,"  "    .*    \",'s'- 
Ulaclif.urs,    -pKonr,   ClirlWI.   .Grama:  ■Condttlls,    MancU.l.r."      NEWCASll.EON-l\NK:     Millbum  H..u«.     I  hoor  i  (.  rnl    .  ■>. 


Qm/f^ 


The 
QUALITY 

products 
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The  British  Westinghouse 

PRINTOMETER 


A.C.  Printometer  with  cover  removed. 

The  measured  units  are  indicated  on 
pointer  dials  and  recorded  at  predeter- 
mined intervals  on  a  moving  chart.  The 
difTerence  between  consecutive  recorded 
figures  jjives  the  average  demand  over 
the  period  which  they  embrace.  Thus 
a  glance  at  the  chart  shows  not  only  the 
maximum  demand  but  also  the  demand 
at  any  time. 

Write  to  Meter  Department. 


Immhomt 


Curve  plotted  from  chart  figures. 


The   Britiah  We&tinaKome  Electr 


Manufacturing  Co.,   Ltd.,  Traflord  Park,  MancheatT 


TGRANIC 

J.        ELECTRIC 


BATTERY   CHARGING    EQUIPMENT 


JM  "''ni. 


Some  of  the  advantages  of 

IGRANIC  Universal  Unit  Type 

Charging  Panels. 


Simplicity  and  Durabilitv. 

Accosnibilily  :  EvcrythinK    within    reach,  not   rcquirins  the 

uio  of  an  oporalinx  rod. 
Eaiy  to  Inilal. 

Eaiy  lo  Operate:    No  tochnieal  experience  required. 
Eaiy  lo  add  Sections  :    Providing  unlimited  oxpanaion. 
Charnini  Currant  and   Vollnse    across   Batteries  read    by 

one  movoment  of  switch  without   opening   the  charginl 

1  Many  ChaminK  Sections. 


it. 


One  Meter  Se 
Aulonintic  I'rotoctiun  without  Complications. 
Kheo.lnl     AdiarenI     lo     Conlrolling     Switch,     eliminating 
chance  (or  error  in  upernling  wrong  rheostat. 

lecessary    olhar  than    service 
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THE    ROUND    TABLE. 

By  "  KVA." 

Sparks  from  ax  Electrical  Philosophy. 

Don't  reciprocate  ;  leave  that  to  pistons,  connecting  rods 
and  bell  crank  levers,  it's  their  business. 

Be  just  plain  R.P.M.,  like  the  flectrie  motor,  and  go 
through  life  with  ring  oiled  bearings.  You'll  ensure  perfect 
lubrication  and  great  economy  of  oil. 

*  *'        *         * 

Barry  Pain  in  the  "  Daily  Chronicle  ""  says  the  verb,  to  be 
matchless — that  is,  to  be  without  matches — is  grossly  irregular, 
and  is  at  present  conjugated  as  follows  : — 

I  am  matchless. 

Thou  hast  a  patent  lighter  that  won't  work. 

He — dirty  dog—  has  four  that  he  sneaked  from  the  club. 

We  use  spills  when  we  have  anything  to  light  them  from. 

You  can't  hght  a  cigarette  from  an  electric  torch. 

They  write  to  the  papers. 
We  use  electric  light. 

If  If  -K  H 

That  it  is  an  Engineer's  War  is  confirmed  by  the  recent 
adaptation  of  Nelson's  motto,  "  England  E.xpects  that  every 

Tank  this  day  will  do  its  damnedest  "  I 

«        *        *        * 

Incidentally  I  hear  that  the  difference  between  the  male 
and  female  tank  is  that  the  latter  carries  smaller  guns  than 
its  mate.     Whether  they  strafe  the  Hun  in  pairs  is  not  yet 

oUiciallv  disclo.sed. 

*  *         *         « 

.\  Raund  Table  reader  .sends  me  anotiier  specimen  of  the 
kind  of  letter  which  manufacturers  receive  at  odd  inteiTals 
from  the  Ear  East  : — 

■■  Dear  Sirs  :  We  beg  to  acknowledgi-  your  favour  of  the 
Oct.  2.'5th.  and  we  thank  you  therefor  \ery  much.  We  have 
til':  honour  to  send  you  herewith  a  list  of  all  our  Reference's. 
The  Reference's  from  England,  are  of  men  for  whose  we  havi- 
what  have  done,  any  time'  past.  Some  of  them,  we  do'n't 
know  or  they  life's  where  momently,  l)ut  we  will  give  you  all 
the  adresses  from  which  we  think  that  they  can  tell  you  some 
thing  of  UH. 

■'  When  you  find  that  the  reference's  are  satisfactory  enough, 
then  We  will  be  ven.'  glad,  when  you  will  send  uslso  many 
catalogues  and  jtaiticulars  which  you  think  to  give. 

■■  We  will  be  very  glad,  when  the  nii'-tter  will  go  verj'  good 
than.  Hut  we  think  that  the  time  past  War,  will  were  the  beat. 
When  wi'  than  are  ready  with  you,  we  think  to  can  make,  the 
l)est  business. 

"  Y'oiMM  very  truly." 
What  one  might  call  the  languuge  of  idilv  currents  ! 

*  •  *  * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Elkctkician,  November  27,  1880.] 

THK    KLKCTIUC  LKiHT    IN   THK  CITY. 

Til   TIIK    Kr>ITOR   OK   TIIK    KI.KfTllKI AN. 
Sir  :   The  piibjicHlioii  of  the  re«iilN  of  leii'lcru  (or  electric  lifjhtinK 
in  tbo  oily,  toKethcr  with  the  delay  in  |Milili.i|iiliK  III"  ofticiiil  rw'ord 
of  thn  (ilimtjow  triaJH.  hiiH  coiii|m'IIi'cI  iih-  to  re<|iliiit  you  to  give  iipiice 
for  the  fiijlouiii^  ri'iiijirkH  : 

\iiyoin'  rriuhiiK  tlir  piililiHiied  lit;iiriit  would  come  to  the  con- 
lion  thill  fiM-  thi-  y<»r'«  liitliliin;  <>(  the  Ni>.  I  diHlri.t  of  the  City 
i  '  llriiHh  K\Mlem  «ill  nwt  tin-  r»lr|(iiyern  i'l'l.  on.  |M>r  l.tNH)  cnndlc' 
|.MvviT  Hii|iph<'(|,  wtiprriiM  tin-  Croiiipton  nyiitcm  «imlil  hwveoont  them 
1  J'.l.  H»B.  liir  Ihi-  Hiime  canilli-  iMiwiT.  Thit  h  nitiri'ly  untrue  mid 
iMMleiidiinJ.  ami  in  liiiwd  ii|inii  nii  rrriUH'oii'"  ii-o-  ">f  thr  term  "  i  imdle 
|K>»or."  Am  iH  ui'll  kiiinvii,  tlii^  l<-rm  m  luKld.v  I'liiKtii'.  nml  iijirtn  iti> 
"■"•  or  niJHiiif  n  trn-ul  mum   imfriir  ititriTViil-  linvr  l>p«»n  liimwl. 


L.P.S. 

INSULATING  MATERIALS. 

.Silk.  <   lolh.    1   ln>i>.    I'ai 

«  OTTON    .n<l    Sll  K     T  A  !• 

1   1    ,\  1  1  11   l< 

TMB     LP.  8. 

14.     Mnwlck    PU> 

'l.l.p),,n.  .    \l.i...l.  >  141, 

...   .n.l   r.pr.    .SI.. 

IS  .n.l  HinnoNs 
111)    ,\Mi    lUl  .-> 
ELECTRICAL 

•  .     W«>lmlli>l«r. 
I.lr.i.ml           1  ...1 

>.l<l  •nd  Bu«r»i 

nl  ...,,  d..r,lpl,..„ 

M'.MIN 
COMPANY. 

.nnd.n.     S  W    1 

n.»n..  S«»f,l.   1  an.l.- 

However,  I  challenge  anyone  connected  with  the  Brush  system 
of  lighting  to  show  that  at  any  time,  or  under  anv  conditions  what- 
ever, the  Brush  light,  valued  at  2,000  candles."  ever  approached 
one-fourth  of  the  power  of  the  single  light,  given  by  the  A.  Gramme 
machine,  which  is  usually  valued  at  4.(X)0  candles.  "  I  will  go  further, 
-and  state  publicly  that  had  not  the  Brush  .system  been  withdrawn 
from  the  competitive  trials  at  Glasgow,  the  fact  would  then  have 
been  made  patent  to  the  world  that,  under  equal  conditions  of 
measurement — if  1  h.p.  used  in  the  Gramme  system  gives  the  light 
1,(K)0  candles,  1  H.p.  used  in  the  Brush  s\-stem  gives  the  light  of 
300  candles  only.  These  figures  may  be  increased  or  diminished, 
but  the  proportion  between  them  remains  as  above. 

The  facts  and  figures  are  far  less  favourable  to  the  Brush  sj-stem 
than  this,  but  I  have  preferred  to  keep  on  the  safe  side. 

If  the.se  figures  had  been  appUed  to  the  estimation  of  candle- 
power  in  the  city  tender,  the  Crompton  system  would  have  been 
found  to  be  far  cheaper  than  the  Brush  for  equal  light  supplied. — 
Yours,  &c., 

R.  K.  Cbomptiin. 

Mansion  House-buildings, 

Queen  Victoria-,sfreet.     Xov.  24,  1880. 


Working  Hours  and  Industrial  Efficiency.— Prof.  Henry  .1. 
Spooner,  C.K.,  whodelivercdaChadwickle<'ture  at  Gretna  on  Friday 
on  ■' Fatigue  and  the  Worker:  Causes,  Effects,  and  Reliefs,"  said  that 
ma.ximum  output  depended  on  the  physical  state  of  the  worker, 
the  conditions  under  which  the  work  was  done,  and  the  number  of 
hours  worked. 

The  success  of  women  in  oiK-rations  hitherto  regarded  as  men's  tasks 
has  been  remarkable,  and  a  distinguished  engineer  had  decUr<-<l  his 
conviction  that,  given  two  more  years  of  war,  he  could  build  a  t>atlleship, 
from  keel  to  aerial,  entirely  by  women  labour.  Observation  and  expe- 
rience had  shown  that  when  the  working  hours  were  too  long,  fatigue 
toxins  developed,  and  weariness  reduced  rxhiUration  of  effort.  inore*sed 
nerve-strain,  and  induces!  breakdown.  The  gross  output  was  increased 
when  long  hours  were  rcducetl ;  so  the  problem  to  bo  solvixf  w».s  what 
length  of  working  day  was,  on  the  whole,  most  ec-onomical  and  U'st  for 
the  worker.  His  investigations  had  tended  to  prove  that  the  aboUtion 
of  Sunday  work,  and  the  shortening  of  working  hours,  with  morr-  griu-ral 
adoption  of  short  intervals  of  rest — varying  in  length  and  fn-ipioncy 
with  the  work  done — would  still  further  increas*-  output,  amd  other  con- 
ditions remaining  the  same  ;  but  there  weri-  obviniLs  dithiultius  in 
arranging  that  in  practice.  He  warned  his  aiidienrc  that  working  hours 
should  not  Iw  reduced  below  a  reasonable  workable  and  protitable  limit. 
The  eight  hours  working  day  for  all  but  cxeeptioiially  sln-nuous  trades 
was  littlo  short  of  an  ideal  span,  and  workers  should  supplement  the 
provisions  and  coiieessions  of  eiuployers  by  building  up  their  physique 
and  vital  powers.  The  nation's  ivonomie  rtvovery  from  the  devaatning 
effects  of  the  war  would  depend  upon  the  fullest  use  In-ine  made  of  its 
huniaii  resources. 

Developments  in  Engineering.— In  «  Ie<  ture  delivered  before  the 
.Austin  TtH-hnical  Society  oil  the  2lst  inst..  I'rof.  K.  C.  Ix-a.  of  Bir- 
mingham Cniversity.  .laid  the  devolopmeiit  in  me«'hanical.  ele«-tric«J 
and  constructional  engineering  during  the  hi.-it  \M  years  had  been 
very  remarkable.  He  expres-^ed  the  hoi«>  that  in  the  near  future  the 
perplexities  of  Hinuiiigham  with  reguiil  to  cheap  light  ami  |H>wer 
would  be  solved  by  a  great  power  station  somewhere  in  the  Stallord- 
shiro  coallield. 

If  such  a  central  powir  station,  developing  ehvfrieily  at  a  high  pol«Mr 
tial,  wivM  pliu'.-d  III  the  cmltieM.  not  only  eould  the  eonl  found  im  the  wtn 
Im<  uiii><l.  but  then-  should  Im>  plenty  of  iuiden;ri«iii><l  water,  which  could 
l>e  puiii(M-d  for  urn'  in  Hiriiiiin;lmin  and  made  nvnilalile  for  the  R\>ner»li<m 
111  steam  and  for  coiuleiisiiig  pur|"ises.  Kcfcrniis  »<>  resenn'h  w>irk  and 
the  application  of  scii-iitili.  tests.  I'mf.  U'»  said  that  thiK  country  hnd  not 
yet  sutliiiently  n-<ogiiii«-d  the  \alue  of  bii.  h  work,  and  he  di.l  ii.>t  l.«.k  to 
ihe  futur>>   with   any   conlid.ncc.    iinlciw  engiiii>.'rm    w.  ■•     '  imi 

gnveniilig  ImkIich  n'kliMil  tln'  ilsi^kiiIv  ..(  sudi  »iirl.  i«ly 

sulmidiMMl.      In  the  loniiiiti  Klrunnlc  ..(  tl...  .|..\.  of  i-  ,!ly- 

traiiml  men  nml  pr<>|)erlx  e<(iiip|H>.l  l.il'  ■.....;   i-o- 

oiieratioii  with  the  wurk-.   would  !«•    .-  !     vict»iry. 

M.it.irlni.tioii  wa.»l«m".l  mi.«iiIii;>hmI|'  ■    in  regiinl 

to  meclinnicnl  enfo,.  ^«nl  to  ■•..i.     m.    i,,.|.i...,ni-.l  iumIuhIs 

of  the  iwst  WMiilil  li  >  '  tomoifcnrrdilaml  neipittilic  methods 

n(  iciinf  nnd  -.l,    ■ 


SILVER  SOLDER  for  BRASS, 

Specially  luif.ble  for  ELECTRICAL  INSTRUMENTS. 
J.    BLINDKLL    *c    SONS. 

nil,  sura  i  rurun  mmn.  im.  wumi  intEO,  w 
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SIEMENS 


IRONCUAD 

SWITCHCEAR 

FOR    AtLk 

PURROSES 

.Control  Pillars 
Distribution  Boards 
Main    Switchboards 


Write  fop  particulars  to  — 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITED 
llr.\y  UFUCB.  I'ALACli  VLACE  MANSIONS.  KKNSINUION  CT.,  W.b. 

ToL-pkoiir;:  Wkstees  tiils.     Tt;li:i;iaiii» ;  •■SiKMBiiii.os,  Kens,  London." 
Lamt  dsd  Suoolio  Uept. :   38  &  S9,  UPPER  THANES  STBEET,   EC.  4. 

Telephone:  City  5:150.  'IVIe'.-nims  :  "Sikmotoe,  Cent.,  London." 

HOME  BRANCH  ADDRESSES 

UiRMisOHAii— Central  Ho..  New  St.      Man.  iikstkk— 196,  Deanst-ate. 

IsnuToL— «i   iiri,1fe  Sirci-I.  Ne-.vc  akilk-BKW,  C,illinff«o..:l 

.    ,1,1..,,    --.,.  r>t.Mirv  atr.'Ot.  I  SiiKKHKE.u-    j:i.  1-ilev  .St.      "lll.ljs. 

.,,  ,.,.,,■.^-    .'.  U..i...i,,..--tl.-.-;.  1  S...lMA..ir.n  -  l.i.  lIlJl.  Slifl't. 

Branches  tii  Principal  Towns  Abrond. 


PARLIAMENTARY  INTELLIGENCE. 


SWITCHGEAR 


HIGH 

&   LOW 

TENSION 


THE 

NEW     SWITCHGEAR 
CONSTRUCTION  Co.,  Ld- 
SUTTON,      SURREY,     ENGLAND. 

A  BC  O-y'.c  S'.h  Edition.  '1  i .  re  ;  ii.iii- 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUM  METAL,  MANGANESE  BRONZE 

Brass  &  Copper 

Tubes  and  Sheets. 

^,v/  BRASS  CONDENSER 
TUBES  FOR  STANDARD 
SHIPS,  &C. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BIRIVIINGMAIM. 


TEACHING   OF  SCIENCE. 

In  reply  to  a  question  in  the  House  of  Commons  on  tlie  22n(l  inst., 
j\lr.  H.  Lewis  said  that  the  t'ommittee  appointed  to  inquire  into  the 
teaching  of  science  had  met  on  42  days  and  its  sub-committees  on  2") 
days.  The  tlommittee  on  the  teaching  of  modern  languages  had  met 
on  38  days  and  its  sub-committees  on  20  days.  It  was  hoped  that  the 
ic[)orts  of  the  Committee's  would  be  ready  in  the  early  part  of  next  year. 


PARLIAMENTARY  NOTICES. 


The  following  notices  have  been  given  of  intention  to  promote 
Bills  and  Provisional  Orders  in  the  ensuing  session  of  Parliament : — 
Electricitv  Supply  Bills. 
t'ounty  of  London  Electric  Supply  Co.  :  To  enable  company  to  pay 
interest  out  of  capital,  to  extend  time  for  purchase  and  for  extended  use 
of  lands  in  Barking,  to  extend  time  limited  by  Romford  Bistrict  Electric 
Lighting  Order,  1913,  &c. 

Gloucester  Electric  Power  Co.  :  To  acquire  lands  and  to  construct 
generating  station,  to  carry  on  business  as  manufacturers  of  gas  and 
residual  products,  to  extend  periods  of  time  limited  by  Gloucester  Electric 
Power  Co.,  1902,  to  enlarge  powers  with  respect  to  the  supply  of  electrical 
energy,  to  enter  into  agreements  as  to  rates,  &c.,  and  to  make  provision 
as  to  transfer  to  the  company  of  undertakings  of  local  authorities,  to 
enter  into  agreements  with  various  undertakers  for  mutual  assistance, 
to  authorise  supply  of  electricity  within  and  beyond  areas  of  supply  of 
company  and  of  authorised  undertakers,  &c. 

Rotherham  Coi-poration  :  To  acquire  electricity  undertakings  of  Mex- 
borough  &  Swinton  Tramways  Co.  in  Rawmarsh  and  Swinton,  to  extend 
area  of  electricitj-  supply  to  include  the  urban  districts  -of  Greasborough 
and  rural  districts  of  Rotherham  and  part  of  rural  dislrict  of  Wortle^y, 
to  erect  overhead  electric  lines,  to  repeal  and  exclude  provisions  relating 
to  future  purchase  by  local  authority,  to  acquire  neighbouring  electricity 
undertakings,  to  supply  electricity  in  bulk,  to  enter  into  agreements  for 
the  purchase  and  supply  of  gas  and  electricity  in  bulk,  to  purchase  coke 
oven  and  crutte  gas,  &c. 

Pontypool  Gas  and  Water  Co.  seek  power  to  acquire  the  undertaking 
of  tlic  Pontypool  Electric  Light  &  Power  Co.,  to  supply  eleetricity  in  the 
luirougli  of  Pontypool,  to  erect  and  work  generating  stations,  to  authorise 
company  to  enter  into  agreements  for  tlic  supply  of  electricity  in  btilk 
within  and  beyond  the  electricity  s\ip]ily  limits,  &c. 

Bristol  Corporation  :  To  e.xtend  botnularies  of  city,  to  repeal  electric 
liL'htini;  orders  in  added  area,  and  to  extend  Corporation's  area  of  supply 
..f  cicrlricity,  &c. 

Ill  Ihc  .South  Metropolitan  Gas  Co.'s  Bill  power  is  sought  in  regard  to 
I  li.^  supply  of  electrical  energy  in  liulk  or  of  heat  or  power. 

In  the  Aldershot  t!as.  Water  and  District  Ligliting  Bill  power  is  sought 
lo  extend  areas  of  supply  of  electricity  and  gas  of  the  Aldershot  Gas, 
Water  &  District  Lighting  Co.,  to  tisc  certain  lands  for  the  generation, 
liansforntingaml  use  of  electricity,  to  transmit  electrical  energy  to  com- 
paiiy's  clcctriiity  station  in  the  parish  of  .Mder.sliot ,  &c. 
Klectrr'  Tra(;tion  Bills. 
Loiuliiii  I'nitcd  Tiamways  (Ltd.):  To  postpone  date  for  compulsory 
purchase  of  tramways  and  light  railwa.ys  by  local  or  other  authorities, 
1 1)  make  provisions  as  to  terms  of  purchase,  to  enter  into  agreements  with 
local  and  other  authorities,  to  increase  maximum  tolls,  fares  and  charges, 
I.)  nlicvc  from  payment  of  annual  and  other  sums  to  local  authorities, 
t..  iiliunilon  ])arts  of  undertakiiig,  &c. 

,Mon  ,  iimbc  Corporation  seek  power  to  enable  them  to  work  and  run 
III  ( (injinution  with  their  tramway  undertaking  motor  omnibuses  within 
I  lie  borimgli  of  l^ancaster,  the  urban  districts  of  Heysham  and  Carn- 
l.,rlli.  &c. 

In  the  Bill  of  the  Ipswich  Dock  CommiKsion  power  is  sought  to  con- 
struct tramroads  which  are  to  be  woikc.l  by  cK'ilrir  or  oilier  iiicchaMical 
power. 

Eli.;<'Tiiic  liioiiTiNd  I'miv  isiunai,  ()iini.;i!s. 
Halifax  Corporation  (cxteiiHicm  to  urban  districts  of  Luddenden  Eoot 
,iiiil  jVlytholniroyd)  ;  Leicester  Corporation  (aci|uisition  of  lands,  &,e.)  : 
rii.inpion,  Bra'intrcc,  GreaHbrough,  Roylon  iind  .Stockbriilge  Urban 
CoiincilH  ;  Lees  Urban  Coiiti|.il  (to  stipplv  electricity  and  take  supply 
111  bulk  from  Ol.lliam  Corporatiim)  ;  KIcilrical  Dislriliution  of  Vork- 
:.liirc((or  Wortlcy  rural  district ). 

.Scottish   I'liovisms  m,  ()uiii.;ii. 

llritiMJi  .Muminium  Co.  ;    T iiHtnirl  wulcrworks,  &c..  in  llic  county 

of  InvcrncHK,  and  to  divert,  appropriate  and  tisi^  power  of  waters  of  Loclis 
LauUitn  and  Treig.  and  to  creel  Mlalion  for  development  of  water-poWcr 
1111(1  gen<Tuting  and  piiidiniiig  cicitriiiil  energy,  to  cslabliHli  maniifiic- 
luiiiiK  workH,  &('. 


Electric  Furnace  Progress.  At  pieH<.nt  tllcr(^  arc  nboiit  ut 
l|.  II. lilt  ili.liic  fiiiiuicrs  in  operation  or  contracted  for  in  the 
I  iiilcd  .S|„(eM  iind  Ciinaihi.  I.iconcos  for  the  erection  of  nine 
lleioiill  electric  steel  funinceH  were  recently  granted  by  the  United  , 
.SliileH  St<-el  Corpoialioii  to  three  firivate  lirniH  and  to  the  Waltrtown' 
\i-.-ii;il.      . 
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Our  Manufactures  include: 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Anneahng  Furnaces, 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


THE  WORDS  OF  THE  WISE  KING 

were  engraved  on  tablets  of  silver 
and  gold. 

The  Tablet  on  which  the  Good  Works 
of  the  B.I.  are  engraved  is  the  Wide 
World. 

The  Inscription  consists  of  Millions 
of  Miles  of 

H.  C.  COPPER. 


. 


BRITISH  INSULATED  I HELSBY  CABLES. 

LTD.. 

Cablcmakcrs  and   Electrical   Eng^ineers, 

PRESCOT,  LANCASHIRE. 

Works  !     PRESCOT    and     HELSBY. 

Branch    Offices    in:      LONDON.     MANCHESTER.    GLASGOW,     BIRMINGHAM. 
NE\A/CASTLE.    CARDIFF.   DUBLIN,  LEEDS  &   BELFAST. 


QUARANTECO 


BEOOND    HAND 


THE   VICTORIA    ELECTRIC    PLANT    CO.. 
SPENStR    STREET.   WE5TWINSTEH.    S.W. 


PEEBLES 


ELECTRICAL  MACHINERY 


Fnol****'*-    Krtlnburo^* 
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ACID  AND  WATERPROOF  LAMPHOLDER. 


'T'HEIR  lasting 
qualities,  and 
the  fact  that  they 
retain  to  the  end 
their  initial  bril- 
liance, make  them 
equally  suitable 
for  Street  Light- 
ing,Factory  Light- 
ing. Train  Light- 
ing, the  Hotel  or 
the  Home. 


^For  Street  Lighting 

POPE 

"ELASTA" 

{British  Made) 

WIRE     £.AMPS 

Strong       Brilliant       Economical. 


Adil.  0/  Popt's  Eleclnc  Lamp  Co.,  Ltd.,  Hylhc  Road.  Hi 


Electrical  Testing 
Laboratories 

(U.S.A.) 

Acceptance  Tests  of  Machinery  and 
Materials  for  Export. 

Electrical,  Photometrical,  Mechanical 
and  Chemical  Tests  and  Investigations 
at  the  Laboratories  in  New  York  or  any- 
where in  the  United  States  of  America. 

80th   Street  and  East   End  Avenue, 
New   York,  N.Y. 


Note.— Til roUKli  llie  coiiitjuyof  "The 
J'.li-clriciiiii,"  c  ipicft  of  u  booklet  d> 
HcribiiiK  tlu-Laljoratonci  an>l  its  work, 
iiiid  liHliiiK  IctiiiiK  fi-eH,  may  be  obtained 
from  its  Londni  OfTicc. 


Me.ssrs.  Ward  &  Goldstone,  of  Sampson  Works,  Salford,  Manchester, 
have  recently  issued  a  leaflet  giving  particulars  of  their  "  Sampson  " 
acid  and  waterproof  lampholder  which  has  been  specially  designed  for 
use  in  dye  works,  chemical  works,  steam  sheds  and  in  other  places 
exposed  to  the  corrosive  action  of  acids  or  steam.  Copies  of  the 
leaflet  (No.  101)  may  be  obtained  on  application  to  the  firm. 

The  shell  of  the  holder  is  made  of  strong  vitreous  acid-resisting  porce- 
lain, fitted  with  an  acid-proof    rubber   shield  which  effectively  protects 


Fig.  1 


Fio. 


the  lamp-cap  andinterior  lampholder  from  the  efifccts  of  dampness  and 
corrosion.  The  top  of  the  porcelain  holder  Hts  on  loosely  after  wiring, 
enabling  the  top  chamber  of  the  interior  to  be  lillod  with  a  sealing 
compound,  such  as  paraffin  wax.  The  cap  is  then  dropped  back  into  its 
position,  when  the  sealing  compound  is  plastic.  The  interior  lamp- 
holder is  locked  in  position  in  the  porcelain  shell  by  means  of  two  shade 
rings,  the  upper  ring  having  projecting  claws  which  fit  into  a  slot  in  the 
porcelain  and  prevent  the  lampholder  from  turning  round  in  the  shell 
when  screwed  into  position.  Among  the  special  advantages  claimed  for 
tlie  holder  are  easi^  in  wiring,  reliability  and  effectiveness.  The  liolder  ia 
arranged  to  take  standard  tough  rubber  jaekotted  flexible  cord.  Prices 
and  particulars,  with  sam|)les  "f  the  holder,  can  be  obtained  on  applica- 
tion from  the  firm.  The  first  illustration  shows  the  chamber  into  which 
tlie  sealing  compound  is  poured  and  also  the  acid  and  waterproof 
aliield,  herrucliiully  enclosing  tlie  brass  lamp  cap  and  the  lampholder, 
while  in  the  Hccoiid  illustration  a  view  of  the  complete  lampholder  and 
lamp  arc  shown. 

NEW  ZEALAND  TELEGRAPHS  AND  TELEPHONES. 


The  following  infonnation  is  alistracted  from  I  In'  report  of  ti.e 
.New  Zealand  I'ost  uiid  Telogniph  Departmout  for  the  year  undid 
^h^^■l•\\  ;U  hiHt:  — 

'I'liii  total  of  the  telegraph  revenue  (including  telephone  ex(haii(.ot 
ami  iiilMielluueoua  receipts)  amouiit<<d  to  1)814,024,  an  iiien'ase  of  almost 
0  HH  per  cent.    Including  (.iovernmiMit  tel  'grams,  the  total  was  i'S.')r),2'JH. 

(Irilinary  teli^'ratiis  deeieased  from  (i,0;12,i;tl  to  .'■),742,7;i!),  aiul  bureau 
iiii'MHugcH  ineroaHcd  from  :t,!Mi;i,SI)l  to  4,;tS2,H2:t.  The  exteiisiou  of 
telegniph  anil  telephone  lines  procecMled  sti^adiiy  during  the  year.  l<'orty 
ii"w  odiees  were  opened,  making  the  total  2,40!»."  Of  these,  3:t7  aie 
Mor.Hi-  leU-giapli  <i(fii>es  iinil  2,072  teleplioiieolliees.  'I'elegrams  of  all 
<-.hIi..,  Wore  l(l,S7.".,12n.  ineri-a.se  :W:.W\).  While  ordinary  telegrams 
<li'i  reii.Hcd  ill  iMimlii'r.  the  inereasiMl  rates  produeed  an  ineix'ased  revenue 
of  fX.liH.  iVcHN  (el.graniH  fell  from  :W:),ir.:>  to  ;1()4,I92,  but  the  revenue  , 
wan  i;2.'i,:t7:i,  against  i;2l,41(.  There  are  l:!,S!MI  (eompiired  with  13,084) 
milus  of  pole  line  and  .'»(), 320  (48,0.')2)  miles  of  wire  fur  telegraph  and  inter- 
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S' 


BRITISH  LM.  ERICSSON  MFG.  CO.,  Ltd., 


FOR 


BRITISH  MADE 

TELEPHONES,  SWITCHBOARDS  &  APPARATUS. 

Send     for     Particulars     of     our     New 

INTERCOMMUNICATION  TELEPHONE, 

Secret  and  Non-secret,  made  entirely  at  our 
Works,  Beeston,  Notts,  by  British  Labour. 

Head  Office:    5,  CHANCERY    LANE,  LONDON,  W.C. 

TELEPHONE  i  HOLBORN    BM*. 

Agents  for  Scotland  :  WATSON  <&  WHYTE,  44,  Robertson  Street,  Glasgow. 


^♦ttuu: 


»>»»»»«>«♦»♦»♦♦♦ 


FERRY 


FERROZOID 


CONSTANTAN 


CHRONIC 


WRITE    FOR  PARTICULARS   OF    FOURTEEN    GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


♦     ^AKERBi 


HENRY  WIGGIN   &  CO.,  Ltd. 
George  Street,  Birminf^ham. 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 


II, 


XX 


XX 
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urban  telephone  services,  and  3,89"  (3,427)  miles  of  pole  line,  and  1+2,409 
(128,525)  miles  of  wire  in  the  telephone  exchange  system. 

There  was  no  alteration  in  the  length  of  submarine  cable  (374  knots). 
The  Centre  Island  to  C'olae  Baj'  cable  developed  a  fault,  repairs  to  which 
were  not  effected,  as  it  was  considered  that  it  would  be  more  economical 
to  substitute  a  wireless  telephone  system  to  operate  between  Centre 
Island  and  Awarua,  in  conjunction  with  Puysegur  Lighthouse.  .-Vrrange- 
ments  were  made  for  the  transfer  of  the  terminus  of  the  Eastern  Exten- 
sion Co.'s  cables  from  Wakapuaka  to  Wellington,  and  two  new  exten- 
sions of  submarine  cable  (about  80  miles  each  in  length)  were  laid  between 
Titahi  Bay  and  the  point  from  which  the  extensions  are  connected  to 
the  existing  cables.  An  underground  section  of  the  cable  from  Titahi 
Bav  to  Wellington,  a  distance  of  about  IB  miles,  has  also  been  laid. 

The  Pacific  cable  route,  which  in  the  previous  year  handled  67  per 
cent,  of  the  ordinarj-  outward  business,  received  71  per  cent.,  while  the 
Eastern  Extension  Co.'s  proportion  decreased  from  33  per  cent, 
to  29  per  cent.  Ordinarj'  telegrams  forwarded  by  the  Pacific  route 
were  114,718,  and  by  the  Eastern  47,790. 

Messages  received  from  international  stations  increased  2513  percent., 
and  there  was  a  decrease  of  12-34  per  cent,  in  the  traffic  received  from 
Australia.  492  Press' telegrams  were  sent  via  Pacific  and  1,423  via 
Eastern,  compared  with  963  and  1,542  respectively  last  year.  The 
number  of  cables  sent  as  "  deferred  "  increased  10-77  per  cent.,  and 
the  number  of  week-end  and  Expeditionary  Force  messages  forwarded 
from  New  Zealand  decreased  0-39  per  cent.,  the  total  number  of  messages 
for  191<j-17  and  1915-1(1  being  28,277  and  28,387  respectively. 

Wireless  Telegkaphy. 

The  working  of  the  wireless  stations  continues  to  be  satisfactory. 
Improved  methods  of  detecting  signals  by  means  of  the  ultraudion  were 
introduced  at  Awarua,  Wellington  and  Auckland  a  few  months  ago, 
and  apparatus  for  the  other  stations  has  been  procured  and  will  shortly 
be  brought  into  use.  The  results  obtained  at  Awarua,  where  the  appa- 
ratus ha.s  been  extensively  experimented  with,  have  been  particularly 
gratifying.  The  signals  of  stations  using  damped  and  undamped  waves 
invariably  come  in  of  readable  strength  from  American.  Asiatic  and 
European  stations.  The  use  of  this  deteeting  apparatus  with  a  particular 
combination  of  the  receiving  circuits  has  demonstrated  that  daylight 
signals  from  stations  using  the  ordinary  wave-lengths  (-an  Ije  rendered 
plainly  audible,  which  by  the  ordinary  methods  and  the  use  of  the 
crystal  detector  could  not  Iw  heard.  The  volume  of  wireless  traffic  is 
still  being  kept  restricted,  owing  to  requirements  arising  out  of  the  state 
of  war.     Twenty-one  ship-stations  are  registered  in  New  Zealand. 

.•\8  indii-.ating  collateral  uses  which  wireless  stations  may  serve,  "  time  " 
was  transmitted  to  the  Observatory  clock,  Wellington,  to  Tahiti.  The 
clock  was  arranged  to  make  contacts  at  intervals  of  a  minute,  and  worked 
a  relay  at  Awanui  over  a  land-line  about  600  miles  long,  the  relay  in 
turn  operating  a  sounder  which  served  as  a  key  to  work  the  high-power 
transmitting  apparatus.  Ten  separate  signals  which  wore  sent  wore 
reported  as  having  been  received  in  an  entirely  satisfactory  manner 
at  Tahiti,  the  distance  covered  being  2,245  nauts.  The  wireless  working 
with  .\pia,  Samoa,  is  Ix'ing  satisfactorily  maintained. 

Tklei'Hoxe  ExdiAXuEs. 
Ten  new  t<!lephonc  ex<-hange»  were  opened  and  two  closed,  and  sub" 
utriborB  increased  by  4,2.'i0  and  connections  by  3,547.  There  are  267 
exchanges,  of  which" 62  are  central  and  205  sub-exchanges.  The  total 
numlKT  of  connections  is  62,.'>23,  increase  6-01  [wr  cent.  Telephone  , 
n^venun  was  CU 7,275,  increase  £29,728.  The  conversion  of  earth- 
working  exchanges  to  metallic  circuit  is  steadily  proceeding.  Of  tho 
existing  exchanges,  208  arc  on  the  metallic  circuit  Hystem,  38  on  tho 
Hingleline  system,  and  21  are  in  course  of  conversion  from  single  line 
to  nietallii:. "  There  are  3,149  party-line  circuit*,  with  10,661  subscribr.rs 
(increasji  608  lines  an<l  2.160  subserilwrs).  The  adoption  of  a  superior 
tyfKi  of  repeat ing.c.oil  has  increased  the  working  rangi-  of  several  trunk 
exchange  lines.  ('(Hic-ringiug  lias  been  su|K.T8eded  in  favour  of  divided 
rireuilH  on  these  lini-n.  This  systeiu  has  proved  its  ellicii-ni-y,  and  will 
\m-  ext<-iided.  Thirtv-ninci  new  slot  l<-lephone  iiiHtallations  have  been 
made,  making  the  total  237.      II   is  found  that  whcr  these  instruments 

(TlNSULATION  QE^JJ^SS 
Ample  Sfocks  in  a//  S/zgsm 
^         HOLDER-HARRIDEN  LH'. ^ 

Noble  Sr, London  EC 
T/iont-   jO-iS  C„r,uf. 


are  erected  in  business  centres  the  revenue  pays  for  the  management, 
and  upkeep,  while  the  reverse  is  the  case  in  residential  areas. 

The  completion  of  the  installation  of  those  automatic  exchanges  that 
were  in  progress  at  the  end  of  last  year  has  not  yet  been  effected.  Tho 
delay  has  been  due  to  the  non-arrival  of  material  arising  out  of  th«  war 
conditions.  It  will  be  some  time,  under  existing  conditions,  before  t,ho 
new  automatic  exchange  at  Foatherston-street,  Wellington,  will  fci 
available.  In  the  Auckland  telephone  area  the  bulk  of  the  material  for 
the  three  exchanges  of  Remuera,  Ponsonby  and  Mount  Eden  has  been 
received,  and  a  start  is  being  made  to  erect  it.  At  Christchurch  tho 
situation  is  very  much  as  it  was  last  year,  except  that  the  building  for 
the  accommodation  of  the  automatic  equipment  af  St.  Albans  has  been 
completed. 


INDUSTRIAL  PROBLEMS  IN  THE  U.S.A. 


i-^N  Noble   House 

f^  r.„cA 


At  the  Convention  of  tho  (^'hamber  of  Commerce  of  the  United 
States,  which  was  recently  held  at  Atlantic  City,  resolutions  were 
passed  on  the  subject  of  -wat^r-power  development,  price  revision, 
the  Federal  Trade  Commis.sion,  daylight  saving,  co-operation  for 
export  trade  and  Government  purchases,  price  control  and  priority 
of  shipments. 

On  water-power  legislation  the  ('hamber  of  Commerce  passed  the 
following  resolution  ; — 

"  Whereas  the  scarcity  of  coal  and  other  fuels  during  the  past  year, 
with  the  rpsulting  disastrous  effect  on  every  branch  of  commerce  and 
industry,  calls  renewed  attention  to  the  great  importance  of  developing 
at  the  earliest  possible  day  unused  water-power  in  order  to  make  avail- 
able for  public  service  an  inexhaustible  power  not  requiring  the  con- 
sumption of  exhaustible  power,  and 

"  Whereas  increased  use  of  water-power,  because  it  furnishes  a  cheap 
and  reliable  power  of  general  application,  reduces  the  drain  on  our  .stores 
of  mineral  fuel  which  when  consumed  can  never  be  renewed,  and  thereby 
relieves  a  great  stringency  bearing  on  national  defence  due  to  the  im- 
perative need  for  fuel  for  both  land  and  water  transport  and  the  manu- 
facture of  war  supplies  ;   be  it  therefore, 

"  Resolved,  That  Congress  should  without  delay  enact  legislation 
necessary  to  the  early  development  of  water  power  at  sites  now  under 
federal  control  on  terms  which  will  advance  and  protect  the  pubUc 
interest  ;  also 

"  Resolved,  That  the  directors  appoint  a  special  committee  to  investigate 
this  present  need  of  water-power  development  and  the  character  and 
extent  of  legislation  required  and  report  to  this  chamber  as  promptly  as 
possible." 

Another  resolution  set  forth  the  great  need  of  development  of  public- 
land  water-power  sites. 

The  Chamber  also  favoured  Government  fixing  the  prices  of  essential 
products,  and  it  was  urged  that  such  board  or  boards  as  had  the  re- 
sponsibility of  fixing  prices  should  afford  opportunity  to  industries 
affected  to  present  changes  in  cost  of  production  in  order  that  such  fixed 
])rices  might  be  revised  when  necessary  thus  maintaining  the  proper 
relation  between  the  cost  of  production  and  the  fixed  prices. 

Action  by  Congress  and  the  President  was  urged  in  order  to  make  the 
daylight  plan  effective  as  a  war  measure. 

Resolutions  relating  to  the  great  impoi-tance  of  legislation  to  permit 
co-operation  for  export  trade  were  reiterated,  and  the  Senate  committeo 
on  interstate  commerce  was  asked  to  report  for  (Consideration  the  Webb- 
Pomerene  bill  for  j)romoting  exjjort  trade. 

Tho  Chamber  of  Commerce  holds  that  all  Government  war  buying 
should  be  assembled  under  the  control  of  one  board  or  executive  de- 
partment, wliich  should  have  full  power  to  procure  war  supplies  to  th(^ 
Ixist  advantage  to  the  government  as  to  price,  (piality  and  delivery  and 
in  a  way  to  maintain  essential  industrial  life  without  disturbing  social 
and  e(conomic  conditions,  inc-hiding  the  power  to  fix  prices  not  only  to 

the  Government  but  to  the  i)ul)li i  ess(-nlial  products  and  to  distribute 

output  HO  as  to  |)roni(>le  thi-  iml.ioTiiil  dc-fi-nrc  and  the  maintenance  of 
the  iuiiuslrial  structure. 
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NOTES 


The  Electrical  Contractors'  Association's  Guarantee. 
TiiK  Klt'ctrical  Contractor.s"- AsHoiiution  liiis  at  length  taken 
tin-  niiportant  step  o(  (»uaianteein<{  the  work  of  its  members. 
'I'hiH  project  has  been  under  (ILseussion  for  a  ronsiderable  time, 
but  various  <liffi(uli,ies  have  jirisen.  One  of  these  was  due  to 
the  fart  that  the  IJoaril  of  Traib'  were  of  opinion  that  tlie 
new  proposals  were  inconsi.steiit  witli  tlie  rharter  of  incor- 
poration of  the  Klectrieal  Conliactors"  .V.s.-ioeiation.  This 
dilliculty  has  been  overcome  l)y  foiinin;;  the  N.K.('.T..\.,  Ltil., 
:"iid  tlirimj^h  this  Association  ;!iiarunlees  are  now  to  l»e  <jiven 
M  re){urd  to  ^ood  workmanship  and  materials.  We  under- 
uind  that  all  work  will  be  earrii-d  out  in  accordance  with  the 
rules  of  the  InstituVion  of  Klecuic^d  Knj;ineer8  with  -i  few  small 
exeeptions,  the  chief  exception  Imimi;  that  non-A.HSoeiation 
rabh-  may  be  used  provided  tli.ii  ii  is  made  i»y  members  of 
the  Cable  .VlakiTH  .\ssociation.  I'mmh  the  .\rtieles  of  As.soeia- 
lion  of  the  new  ('oiri|>any  we  lind  ihAt  the  limit  of  liability  is 
(i.xed  at  HTKJ  in  respect  of  any  om-  ilient.  \Vi-  are  in^inned 
that  III)'  work  which  the  new  .\ss<'ri,iti<>n  has  in  mind  e.\eluiles 
Khip  Work  an<l  miniti^  work,  but  < 
ratively  siiiall.  It  is  ipiiti-  ^nth 
the  .xMiailer  class  of  inshkll  im.  r 


till-  Work  is  of  any  niiivm  n' 

luld   be  better  i,o  huv   iIm    ' 

L'ntige.     .Accorilin);  to  Jk     \ 

itod  is  DToverublc  (hmh  i  1  • 

to  pay  he  may   \»-  •■\\' 

r  point  of  some  impoi  i.n 


ii-n  HO  iliis  liability  is  cnni- 
ii-nt.  no  cloiibt,  ill  the  rase 
n  but  \sciiild  be  insitHicient 
1'  Kroiii  this  point  of  view 
ideniniuy  in  tlii-  shape  i>f  a 
iiic4i'N,  the  Kuni  whieli  may 
nieiiiber,  and  if  that  member 
lied  from  .be  Association. 
ia  thai   the   period  of   the 


limited  to  ii\  moiiilm  (rom  the  time  wIh'ii  the 
>i  beneficial  use  ill  part  or  in  who|i>.  Hu  Mhort  a 
lint  to  II*.  very  much  limii'*  the  viihie  of  the 
'  .iiiHc,  as  a  mil',  di-li'cU  due  lo  bud  material  ilo 
ri  the  lirst  SIX  inonihs,  but  at  a  later  period.  It 
...I  .1......    1...  I...--  «.  I ...  ...|.  ...I....  .1... 


fact  that  their  work  is  guaranteed  must  do  so  in  certain  terms, 
and  these  are  so  ;jeneial  that  the  clieni,  unle.ss  he  lakes  the 
trouble  to  inquire,  miskt  think  that  the  work  is  j;uaranteed 
to  any  amoum.  It  appears  to  us  that  the  value  of  the 
guarantee  is  very  much  reduced  by  the  lunitations  we  have 
|)ointed  oui:.  Perhaps  il;s  chief  value  will  be  in  making  the- 
luembeis  ac.  up  thurousrhly  to  the  rules  of  the  Institution  of 
]-'.lectrical  Engineers,  and  it  will  be  doubly  valuable  if  inuiu- 
ripal  engineers  will  support  the  scheme,  as  they  should.  AVe 
Hie  glad  that  a  beginning  has  been  made  in  guaranteeing  the 
good  quality  of  materials  and  \vorknian.ship.  but  we  hope  that 
as  the  result  of  e.Kperience  the  guarantee  will  before  loiii; 
be  mad'-  more  sulistantial  and  effective. 


Defective  Meter  Reading. 

Ix  another  column  we  report  a  case  which  is  of  some  interest 
to  the  electricity  supply  industry.  A  meter  on  the  premises 
of  a  consumer  connected  to  the  mains  of  the  Hendon  Electrii- 
."supply  Co.  was  replaced  by  a  new  meter  which,  in  tixini;.  wii,-i 
incorrectly  connected  up.  with  the  result  that  no  rejiistration 
took  place,  .\fter  tw-o  quarters,  during  which  time  no  elec- 
trical energy  was  apparently  used,  the  Compan\  came  to  the 
conclusion  that  soniethinj;  was  wrong,  and  upon  investigation 
they  found  that  a  connection  had  been  omiite<l.  .\n  applica- 
tion Was  then  made  for  jiaymenv  on  the  basis  of  the  con- 
.sumption  in  corresponding  quarters  of  the  jirevious  year. 
This.  We  believt".  is  an  acknowledged  meihiKi  in  such  ea.si's. 
The  consumer,  however,  refused  to  pay  and  the  matter  w-»,s 
taken  into  the  County  Court,  where  the  .ludge  jjave  judgment 
in  favour  of  the  consumer,  on  the  ground  that  an  electrical 
inspector  as  provided  under  the  Comjtany's  Provisional  Order 
should  have  been  called  in  before  the  account  was  rendered. 
The  case  has  now  been  taken  to  a  Divisional  Court  and  the 
judgment  of  the  Cmmty  Court  judge  has  been  confirnHNl.  but 
with  an  invim^ition  that  an  inspector  may  still  be  ralUni  in  to 
settle  the  matter.  Ii  is  not  every  consumer  who  i.s  ])rei»«ieil 
to  invoke  the  aid  of  the  lew  in  .stopping  such  a  claim,  but 
cases  of  this  kind  nuiy  arise  from  time  to  time,  and  if  ii  disvinct 
procedure  has  been  laid  down  iu  is  just  as  Well  that  .supply 
auihorilies  should  lulopt  the  legal  jMocedure  so  as  lo  avoid 
unnece.s.sarv  contro\  er.sy.  It  would  jirobubly  be  a  conveniene.- 
if  a  larger  ni.mber  of  inspectors  won-  appointed  than  ivp)>i  ar 
to  bi>  uviiibibj.-  at  the  pnsiM!  lime. 


Electricity  and  Medical  Treatment. 

In.  a  recnt  Chadwick  lecture.  Pnif.  H  T  Paviim.k  refrrr.><l 
to  ihe  need  for  care  in  selecting  the  m>rvires  of  ihi>.««-  prodvwing 
to  give  elect  ro-meilic.il  treutni.iii.  In  various  forniKelrrtririty 
has  proved  itn  value  in  thentpeiitie  work  to  the  m<Hlir«l  pri> 
tension,  special  impetus  having  been  given  t«»  this  branrh  >( 
work  by  th<-  war.  I'nder  prop.i  medical  >uinnision,  elerti... 
medieni  tn-atnient  has  ii,.u  ii  iveogniwHl  vhIuc.  though  it  is 
admitted  thai  its  poK..iliiliti.  -  liav.'  «•>  vrt  b.vn  \ er\'  imlM-rferlly 
explore<l  t>u  the  othd  l>i»nd.  it  i-  specially  liable  to  im- 
po»tnn-  on  the  part  of  qino  k«.  owing  to  ihe  complete  igiioniiu-e 
..(     I ,....:   ..(     I ,,  i-il  iinl.hi'  i.(   ,he  iiituin- of  eler- 
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trical  processes.  Manr  of  the  so-called  "  electric  ""  devices 
have  nothing  electrical  about  them.  It  is,  perhaps,  too  much 
to  ask  that  the  exploitation  of  such  methods  by  unqualified 
persons  should  be  condemned  by  law,  though  wiien  the  treat- 
ment has  become  more  completely  standardised  this  step . 
would  seem  desirable.  The  most  hopeful  means  of  combating 
imposture  in  this  field  lies  in  a  wider  dissemination  of  know- 
ledge of  electrical  matters,  and  a  more  general  scientific 
education.  Meantime  a  closer  union  between  medical  men 
mterested  in  such  treatment  and  those  responsible  for  the 
manufacture  of  electro-medical  apparatus  seems  desirable. 
In  .some  cases  the  apparatus  is  constructed  with  a  surprising 
indifference  to  electrical  laws,  and  while  it  apparently  is  of 
value  to  the  medical  profession,  it  could  doubtless  be  made 
more  so  by  efficient  design.  Medical  men,  too,  not  infre- 
quently lose  opportunities  of  acquiring  valuable  knowledge 
through  neglect  to  measure  accurately  the  currents  with  which 
they  are  dealing.  Some  steps  to  facilitate  closer  intercourse 
between  those  concerned  respecting  the  medical  and  elec- 
trical side  of  this  work — such  as  those  recently  proposed  in 
connection  with  Rontgen  ray  treatment— would  seem  desirable, 
especially  in  view  of  the  fact  that  this  field  of  work  offers  such 
ridi  possibilities  in  further  research. 


Restrictions. — We  would  ask  our  readers  to  excuse  the 
.smallncss  of  this  week's  Issue  of  The  Electrician.  We  shall 
be  publishing  a  much  larger  number  of  pages  than  usual  next 
week,  and,  unfortunately, present  conditions  do  not  admit  of 
pre-war  standaids. 

Royal  Society.— At  the  meeting  held  yesterday  Dr.  Alex- 
ander Russell  read  a  Paper  on  "'  The  Electrostatic  Problem  of 
a  Conducting  Splicre  in  a  Spherical  Cavity."  Some  other 
Papers  of  general  physical  interest  (but  not  electrical)  were 
also  read. 

Institution  of  Electrical  Engineers. — Members  of  the  I  nsti- 
tution  of  Kicctiicul  Kn^'ini-iMs  will_  be  interested  to  know  that 
the  disciplinary  matter  discussed  at  the  special  general  meeting 
of  corporate  members  of  the  Institution  last  week  remains  in 
aheyance. 

Royal  Institution. — A  general  meeting  of  the  members  of 
til'-  Royal  Institution  was  held  on  the  3rd  inst..  Sir  James 
Crichton-Hrowne,  K.R.S.,  treasurer,  in  the  chair.  The  chair- 
man announecd  that  the  managers  at  their  meeting  held  that 
day  had  appointed  Dr.  Arthur  Keith,  M.D.,  F.R.S.,  Eullerian 
Profi-ssor  of  I'hysiology,  Dr.  Arthur  Kritli  is  Conservator  of 
th'-  .Musi'urii  at  the  Hoyal  College  of  Surgeons,  and  author  of 
■'  Till'  lliiiji.iu  Holly,  "  and  otlier  well-known  Works. 

Books  lor  British  Prisoners.— We  have  received  another 
appi-al  for  books  for  Uritish  Prisoners  of  War  The  effort  needs 
no  HU])port  frruii  us,  for  it  Ls  obviously  desirable  to  give  these 
unformnace  men  moiiic  mental  occupation.  If  any  reader 
writ<-s  to  .Mr.  ;V.  T.  Davies,  C.B.,  at  the  Victoria  &  Albert 
.MuMcum,  South  Kensington,  l.ondon,  S.W.  7,  he  will  no  doubt 
receive  a  list  of  the  ti-clitiical  licinks  at  |iieseiit  desired. 

A  Lamp  with  a  Renewable  Filament.— The  "  Electiical 
Woihl  "  i:ontainM  u  suinriiary  of  a  iccent  patent  specification 
ri-latiiig  to  a  form  of  lamp  with  a  renewable  filament.  The 
lamp  IS  o.f  the  giiH-lilled  type,  and  is  so  made  that  t  he  globe  can 
be  removed  to  facilitate,  the  removal  of  the  old  (ilainent.  After 
.1  new  one  has  been  inserted  the  globe  is  attached  wilh  a  joint 
light  enough  to  retain  the  gas  included.  The  )<lol>e  is  screwi'd 
jfito  position  and  a  Hcrew-pluij  is  provided  which  can  be  re- 
Miovcd  in  onlei-  K,  eniil,|i>  m;h  to  I"-  introduced. 

Improvemants  in  Sealing  Dry  Cells.  -A  reeent  Kiendi 
iiatent  taken  out  by  G.  L.  Tarver  deals  with  tin-  sealing  of  dry 
patterips,  with  a  view  to  preventing  deterioration  and  to  eco- 
bomising  the  active  surface.     In  the  ordinarv  arre.ngenient  the 


cell  is  sealed  by  pouring  in  wax  at  the  top  with  a  thickness  of 
1  cm.  to  2-5  cm.  This  has  the  drawback  of  masking  a  certain 
area  of  the  active  material,  and  thus  diminishing  the  output  of 
the  cell.  Moreover,  in  hot  countries,  or  in  cases  where  the 
cell  is  exposed  to  somewhat  high  temperatures,  there  is  a 
danger  of  the  wax  melting,  and  thus  allowing  the  volatile 
elements  to  avaporate.  The  arrangement  which  is  the  subject 
of  this  patent  utilises  a  zinc  cap,  which  is  connected  to  the 
outer  zinc  case,  thus  forming  one  electrode.  A  small  central 
aperture  is  left  for  the  insertion  of  the  carbon,  and  only  a  small 
amount  of  wax  is  required  to  keep  this  in  position  and  insulate 
it  from  the  surrounding  zinc  caji. 

Colour  Temperature  Scales.— In  the  "  Physical  Review  " 
Messrs.  E.  P.  Hyde,  F.  Cady  and  W.  E.  Forsythe  discuss  the 
relations  between  the  "  colour-temperature,"  the  "  brightness 
temperature  "  {i.e.,  the  black  body  temperature)  and  the  true 
temperature,  on  which  a  number  of  researches  with  tungsten 
and  untreated  carbon  lamps  were  undertaken.  The  colour- 
temperatures  are  plotted  against  direct  observations  from  a 
black  body  carbon-tube  furnace.  The  colour-temperature  is  in 
general  higherthan  the  value  obtained  from  a  consideration  of 
brightness  only,  while  the  latter,  as  is  well  known,  is  less  than 
the  true  temperature  of  incandescence.  Observations  based  on 
colour  thus  come  nearer  the  true  temperature."  The  relation 
between  watts  and  colour  temperature  is  found  to  be  an  expo- 
nential one,  but  it  is  shown  that  for  tungsten  the  exponent 
cannot  be  a  constant  but  decreases  slightly  at  the  higher  tem- 
peratures. 

Electricity  and  the  Hygiene  of  the  Body.- The  third  of 
the  Chadwick  Lectures  on  "  Electricity  and  National  Welfare  '' 
was  given  at  the  Museum,  Leicester,  on  Dec.  1,  by  Prof.  H.  T. 
T)avidge,  the  special  subject  dealt  with  being  "  Electricity 
and  the  Hygiene  of  the  Body ."  The  lecturer  discussed  electric 
shock,  distinguishing  between  safe  and  dangerous  pressures, 
and  referring  to  the  effect  of  frequency  of  alternation.  This 
led  to  an  explanation  of  the  harmless  character  of  high  fre- 
quency currents.  Subsequently  the  applications  of  elec- 
tricity for  medical  treatment  were  discussed  in  some  detail, 
the  nature  of  ionic  medication,  brush  discharges,  electric  baths, 
galvanic  and  faradic  currents  and  Rontgen  rays  being  ex- 
plained. An  interesting  development  .since  the  war  is  the  im- 
provement of  magnetic  methods  of  removing  foreign  bodies 
from  wounds.  Electric  treatment  requires  to  be  given  under 
careful  supervision  by  men  well  versed  in  the  subject,  for 
ignorant  and  unskilled  persons  not  infrequently  impose  electric 
devices  on  a  public  to  whom  "  electricity  "  and  '"  ridium  "  may 
mean  anything  whatsoever. 

The  Mineral  Oil  Resources  of  the  Empire. — As  is  well 
known,  the  demands  for  mineral  oil  since  the  outbreak  of  war, 
not  only  for  motor  locomotion  in  general  but  especially  for 
such  special  i)urposes  as  the  propulsion  of  aeroplanes,  tanks 
and  submarines,  has  been  enormous,  and  it  is  natural  that 
supplies  of  oil  within  the  British  Empire  should  be  sought  in  all 
directions.  The  oil  resources  of  the  Empire  recently  formed 
the  subject  of  a  lecture  by  Prof.  Brame  at  the  London  School  of 
Kcononrics,  in  the  course  of  which  it  was  remarked  that  Iiulia 
contributes  by  far  the  lari^est  proportion  of  the  out])ut  of  the 
Empire,  amounting  to  approximately  one  million  metric  tons 
pel'  annum,  of  which  the  bulk  comes  from  Burma.  Trinidad 
and  Barbados  have  recently  come  to  the  fore,  the  outjjut  from 
the  former  reaching  over  .'12  million  gallons  in  lOUl,  while  the 
resources  of  the  latter  have  yet  to  he  fully  ex])lored.  (!anada 
fiiinishi's  a  not  inconsiderable  oil  suj^ily,  while  Egypt,  New 
/lulaiid  and  North  Borneo  are  also  promising  sourcies.  The 
iiiosi  iiii[)iirtant  instance  of  oil-])roduction  in  the  British  Isles 
is  the  Scottish  shale  oil  industrj' ;  similar  shales  exist  in  Dorset, 
Norfolk  and  elsewhere.  Considering  the  whole  ])ositioii  o[  the 
Emiiiie  in  relation  to  the  world's  sujiply  of  oil,  tlie  British 
piodiiction  ]ii()l)al)ly  does  not  amount  to  more  than  24  per 
leii..,  o''  which  nearly  2  per  cent,  comes  from-  India.  In  the. 
piesem.  eiiouniMtaiu'es  then'  is  therefore  every  indtujeinent  for 
Hiiiish  (Colonies  and  dominions  to  ascertain  and  develop  their 
local  oil  resources. 
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Diesel  Engine  Users  Association.— At  the  November 
.meeting  o£  the  Association,  tin-  President  (Mr.  Geoffrey 
Porter)  reported  that  the  Standing  Committee  on  Insurance 
;i?aiiis!,  Breakdown  ,were  drafting  by-laws  to  regulate 
ir"  procedure  and  to  deal  with  ditii-rences  that  might  arise 
between  the  undeiwriters  and  policyholders  in  the  inter- 
pretation of  the  standard  policy.  &r.  The  recent  Order 
of  the  Ministry  of  Munitionsri-gulaxiiig  supplies  of  tar  oil  for 
use  as  fuel  in  Diesel  engines  was  fdiisidered  and  discussed, 
(-'omment  was  made  on  the  condition  in  the  schedule  that 
acceptance  of  the  producers'  weights  and  measurements  in 
.selling  tar  oil  .should  be  compulsocy  on  the  purchaser.  It  was 
reported  that  the  Controller  cf  the  Mineral  Oil  Production 
Department  of  the  Ministry  of  Munitions  was  arranging  for 
trials  of  mi.xtuics  of  jiitch  and  creosoti'  to  be  carried  out  with  a 
view  to  their  adoption  for  u.se  as  fuel  for  Diesel  engines.  The 
hojie  was  expressed  by  the  meeting  that  actual  users  of  Diesel 
engines  under  normal  working  conditions  should  be  given  an 
opportunity  of  thoroughly  testing  any  such  fuel  and  reporcing 
thereon  before  any  final  decision  was  arrived  at  by  the  Con- 
troller as  to  its  suitability.  Mr.  Geoigi-  W.  F.  Horner  read 
.some  notes  on  "'  The  Lubrication  of  .Air  Compressors."  A 
•communication  from  Mr.  .1.  Vei-cch  Wil,s()n  on  the  subject  of 
"  Lubrication  of  Air  Compressors  and  Diesel  Engines  "'  was 
also  read. 

A  New  Insulating  Material. — A  new  type  of  insulating 
•  material  for  wliich  sjn'cial  ])ropertie.s  are  claimed  is  described 
in  the  ■"  Kevue  Generale  de  rElectricite.''  Besides  having 
good  insulating  propei-ties  it  can  be  moulded  to  any  desired 
shape,  and  cut,  or  worked  either  by  hand  or  machine.  It  is 
also  practically  incombustible,  non-absorbent  and  does  not 
require  to  be  varnished.  It  is  considered  suitable  for  many 
•electrical  applicatiims  for  which  porcelain,  marble  and  various 
vulcanised  preparations  are  at  present  employed.  The  cost 
is  also  stated  to  be  relatively  low.  The  material  is  said  to 
have  the  following  constituents  : — 

Powdered  flax 51-7  per  cent. 

Siftod  mica • 14  ,, 

Mineral  rubber  20  ,, 

llcHin  1  „ 

Tlubbor  solution   10  „ 

I'lowora  of  sulphur 3  ,, 

Selenium  bisuiphido  0-3  ,, 

The  Hclcnium  bisulphide  is  used  only  as  a  suitable  binding 
material,  which  facilitates  the  com!)iMation  of  the  other  iiu 
gredients,  and  evaporates  when  the  substance  is  left  in  the  air 
after  mi.xing.  Carbon  bisulphide  may  also  be  employed. 
The  other  sub.stances  are  all  cai)al(le  of  close  mixing.  The 
"  niineral  nibbcr  "  recommended  is  a  soft  mineral  deposit 
which  occurs  in  <;ertain  oleaginous  sihi.sts.  The  jjropoitions 
of  the  materials  may  l)e  varied  witliiii  <'ertain  limits  according 
to  the  use  to  which  the  iiiaterial  is  to  be  ])Ut  .\fter  the 
substance  has  been  dried  it  can  be  sodciied  by  being  imnier.sed 
^  III  a  Hteam-ja<'keled  ves.scl.  When  ihiis  reduced  to  the  plastic. 
fl.ilc'  it  can  be  (•oiiiiMc.s.scd  into  any  desired  foiiii.  ^ 

Telephone     Connections     on     the     Eastsrn    Front. 
^L  Industrie    Kiectriijue  "    comments    u[>oii    an    int<!restiiig 
'.pmciit.  in  iiH'tlKMl.s  of  electrical  eomniunicution  between 
«)uurteis  and  the  rni-n  in  the  trciii-lrc»-    namely,  th(!  use  of 
ess  to  a  degree  uiie\|i(rrted  pii'\iiiuH  to  the  war.     It  was 
^riy   u.M.Hiimed    that   wireless   methods   of   comiiiiinicatioii 
ibe  uiiHuitabli;  in  .such  cireiini.stanceH  owing  to  the  ease 
^^^ii'h  mes.sage.H  cun  be  intercepted  by  llie  enemy.     The 
'^^■'  lias  therefore  been  to  rely  mainl.\    oil  tele|)lione  con- 
pl withstanding  tin'  ease  with  which  this  eonnection 

»ptiiie(l  by  bombard nt.     The  destructive  elTeet  of 

I  wJ*!"'  '^-'''  '""'  """''■  ''"'  ""biiary  method  of  laving  wires 

n""^'  I  *&■■'''''''  "'  •-'""  K""""'  ""•  attuchlng  them  to  t  ees  o| 

'""'■''  "•«ty.     Even  buried  wire«  arc  apt  to  be  de.nt roved  at 

'!"  ""  ""^"niwit  moment  by  explosive  shell!",  and  then-fore  the 

'  'I'tli  at  whiflJjHiK  h  will's  are  burieil  has  become  eontinuouslv 

"-••r  and  the  MLlliods  of  protection  more  elaborate.     The 

nniini,  have  goii^thi  to  get  over  thi.t  ditliiiilty  by  liiyinR  ii 

:'il«r  iielwof  t  of  iiitercoiinvctcd  lines,  so  that  in  the  ev.-nl  <  | 


several  being  damaged  there  is  still  a  path  for  the  current. 
Even  this  precaution,  however,  may  fail  in  a  modem  bom- 
bardment, and  the  Germans  now  appear  to  be  relying  to  a 
much  greater  extent  on  wireless  communication.  The  article 
to  which  we  refer  quotes  particulars  which  are  said  to  applv  to 
the  latest  German  practice,  according  to  which  it  would  appear 
that  the  antennte  are  mounted  i  metres  above  the  surface,  are 
about  100  metres  long  and  emit  waves  of  300  to  600  metres. 
On  the  Eastern  front  about  110  wireless  detachments  are  said  to 
be  employed. 

PERSONAL 

Mr.  T.  L.  Horn,  M.I.E.E..  has  removed  to  Xithsdale.  lif).  Bethuiie- 
road.  Stoke  Xewington,  London.  N.  Iti. 


ARRANGEMENTS  FOR  THE  WEEK. 
FRIDAY,  Dec.  7th  (ta-day). 

•Junior  IssTrruTios  of  Exgikeebs. 
S  p.)ii.     At  39,  Victoria-street,  London,  S.W.  1.     Paper  on  "  Main- 
tenance of  Engineering  Plant,"  by  Mr.  J.  G.  Moon. 
HONDAT,  Dec.  lOtb. 

RoY.u.  Society  of  Arts. 
■t.30  p.m.     At  Jolm-strcet,  Adelplii,  London,  W.C.     Cantor  Lecture 
on  "  Progress  in  the  Metallurgy  of  Copper,"  by  Dr.  H.  C.  H. 
Carpenter.     (Lecture  II.) 

TUESDAY,  Dec.  lltlL 

iNSTrrcTiox  ok  Electrical  ExonrEERS,  Maschkstkb  Locu,  Section. 
7  p.m.     .\t   the    Engineers'   Club,   Manchester.     Paper  on   "  Elec- 
trical Cooking  as  .Applied  to  Large  Kitchens,"  by  Mr.  W.  A. 
Gillott. 

IssTrruTios  of  Electrical  Exgixkkrs.  Stitjexts'  Sectio.v. 
7  p.m.     At  King's  College,^ Strand,  London.  W.C.     Discussion  on 
"  Recent  Applications  of  Electricity." 

Association  ofScpervisixo  Electricians. 
7.15  p.m.     At  St.  Bride  Institute,  Bride-lane,  Fleet-street.  London, 
E.('.     Paper  on  "  Tmnsfonncrs,  '  by  Mr.  .A.  J.  Cridge. 
IxsTiTCTiox  ok  Electrical  Exgixeer.s.  Scottish  Local  Sectiox. 
7.30  p.m.     At  the  Rooms,  207.   BiJtli-strcet.   tilasguw.     Paper  on 
■  Ga.s  Firing  Boilers,"  by  .Mr.  T.  .M.  Hunter.  M.A. 

WEDNESDAY,  Dec.  12tll. 

Royal  Society  of  .Arts. 
4.:ill  p.m.     .At    .John-street,     .-Vdelphi,     I^ondon.    W.C.     I'aper    on 
"  Technical  Training  for  Disabletl   Soldiers  and  Sailors,"   by 
Lord  Charnwood. 

Far.\o.\v  Society. 
7.50  p.m.  At  the  Chemical  S(xiety.  Burlington  Hoil-*c,  Piivadilly. 
London,  W.  .Annual  general  meeting,  followixl  at  8  p.m.  by 
an  ordinary  meeting,  at  which  the  folio»-ing  l'ap<>rs  will  l)c  dis- 
cu.'ised  :  "  Note  on  the  System  of  Reconling  Rat<'  of  Chemical 
Reaction,"  by  .Mr.  .1.  W."  McBain  :  ■  The  Kffivt  of  Hydrog»'n 
Chloride  on  the  Xitrogen-Hydnigen  Biuilibrium."  by  Mr.  E.  B. 
Ludlara  ;  "  The  Influence  of  Ciirbon  .Monoxiile  on  the  Velocity 
of  Catalytic  Hydrogeiiation."  by  Dr.  K.  ».  Maxtwl  :  "  The 
\'i,scosity  of  Bla.sl  Fumai^e  .*<!ng  and  it.s  Relation  to  Iron  .Mrl«l- 
liirgy  :  .\  New  Met  hint  of  MeaMiring  Slag  Visu-iwilT  at  High 
Temix-niture.-i."  bv  Mr.  .\.  I..  Keild.  The  following  P»|H'rK  will 
be  read  :  "  .\  Study  of  Ihi-  Kefractivitie.H  of  ,Saturat<tl  and  I'n- 
Maturated  Coinpoiinil.".  I'art.s  I.  aixl  II.,"  by  .Mr.  Ii.  \jo  lias; 
"  The  Tliermiil  I'ro|Hrtics  of  .Sulphuric  .\ciil  and  tlliMini,"  by 
Dr.  A.  \V.  Porter.  F.K..S.  ;  and  "  (»n  Isopie.Htic  .Solutions."  by 
.  Mr.  \V.  R.  BouslieUI.  K.U.S. 

Associ,\Tn>N  OK  KX111NKRM.SIN.C11.VH11K. 
S  p.m.     At  St.    Hricle    Institute,    Bride  lane.  Klevl-Nlnvl.  Umdoti. 
VW.     l'ai>er  on   "Some   IMiiuscs  of  .MiHleni  InduHlrialiHiu,"  by 
.Mr.  A.  W.  Wyalt. 
THURSDAY.  Dec.  ISlb. 

iN-.s-riTCTioN  OF  Klkithic.vl  RxatNKKK.><. 
f)  p.m.     .\t   the  lii!<liliitioi)  of  Civil  KiigiiUN'ri,  (?n«l  (H><irg<«-«liwl. 
WcHlminHlcr.     l.oiidon.    .S.W,     1le«UMion    on      'The    Metric 
Svnteni."  with  mtnHluilnrv   I'ii|mt!<  bv  .Meiwn«.  L.   B.  .Vtkmmin 
aixl  .\   .1.  Slublw. 
FRIDAY,  Dec.  14U>. 

IS-TITI'TIOS    or    M>i|l\Mi    \\.    KniUNFKI-.- 

tl  p.m.     At  tile  InKlitulion  ef  i'imI  KnginoT".  lin-nt  tJciTire  bIit*-!. 

WentfiuiiHter.  I^inilon,  S  W.      I'n|x"r  on      The  I'lvof  Soup  Kilm« 

in  .Solving  Torxton  l'ioli|riii«.  '  by  .M-— •'■     v     \    iitiH.ii,  .,v.| 

11.  T.  TayUir. 

Ki.XTiio  IIaumoMi'  .Sorii 
S  p.m.      .\l     the     HollKini     |{e<t«tir«nl,     l..>n.l.ii.     \N   i         Sni..king 

Cimeort.     Chainnan,  Mr.  II.  .s«  holey. 
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ELECTRICAL  COOKING  AS  APPLIED  TO  LARGE  KITCHENS.* 


BY  W,  A,  GtCLOTT. 


Owing  to  the  favourable  taiift's  now  in  force  in  most  districts, 
electrical  cooking  in  large  kitchens  is  now  a  sound  commercial  pro- 
position. By^  large"  kitchens  the  author  means  more  particnlarly  tlie 
class  of  kitchen  met  with  in  restaurants  and  in  works  or  other  large 
business  jiremises  when  staff-feeding  is  required  for  a  large  number 
of  employes.  The'author  considers  the  future  of  this  branch  of 
electrical  industry  to  depend,  first,  upon  close  co-operation  between 
the  supply  company's  engineer  and  the  manufacturer,  and,  secondly, 
upon  the  interchange  of  ideas  and  experiences  between  different 
supply  companies  and  municipal  engineers  who  have  the  plant 
actually  nmning  on  their  own  mains.  This  Paper  has  therefore  been 
l)repared  in  the  hope  that  the  facts  and  illustrations  given  may  be  of 
use  to  others  who  are  engaged  upon  or  are  considering  similar  work  : 
also  to  show  that  electrical  cooking  is  not  only  extensively  used  in 
large  kitthens.  but  also  found  to  be  reUable.  etticient  and  economical. 
The  figures  i;iven  have  been  obtained  luider  orchnary  working  condi- 
tions, and  in  some  cases  without  the  knowledge  of  the  cook  using  the 
apparatus.  They  can  therefore  be  taken  as  a  basis  for  similar  instal- 
lations working  under  somewhat  similar  conditions. 

In  drawing  up  a  scheme  for  cooking  in  large  kitchens,  the  essential 
items  are  :  ( 1 )  Reliability,  (2)  quick  service  and  ['i)  efficiency. 

JMuMlili/.  -L'nder  this  item  the  question  of  electrical  distribution 
from  the  service  cables  is  as  imi)ortant  as  the  electrical  work  on  the 
apparatus  itself.  This  is  more  so  at  a  restaurant  where  there  are 
serveries  on  different  tlooi-s,  quite  apart  from  the  kitchen,  than  in 
an  establishment  where  statT-feeding  is  only  re(|uired  ^^ith  the 
kitchen  adjacent  to  the  <Uning  rooms.  Tn  the  latter  ca.se  a  cable 
from  the  service  to  the  distributing  centre  in  or  near  the  kitchen  is 
all  that  is  rei|uired  ;  but  in  theformerca.se. especially  where  the  total 
loading  of  the  apparatus  in  the  serveries  is  appreciable,  t«o  pairs 
of  cables  should  be  brought  fiom  the  .service,  which  on  large  installa- 
tioii-s  should  be  the  main  distributing  centre,  to  each  servery  and 
kit<-hen.  This  .system,  in  the  author  s  opinion,  is  better  than  bal- 
ancing one  sjrvery  or  kit<-hen  against  the  other,  as  in  the  event  of  a 
fault  developing  on  the  mains  only  a  .section  of  the  apparatus  will  be 
put  out  of  commission.  These  cables  should  terminate  in  a  double- 
pole  switch  of  ample  size  and  single-pole  fuses  of  the  replaieable 
pattern,  and  eonnectioas  be  provided  to  supply  through  branch 
single-pole  fuses  to  the  various  jjieces  of  apparatus,  each  of  which 
should  be  controlled  b_v  a  double-pole  switch  adjacent  to  the  same. 

The  apparatus  itself  mu.st  \ye  of  solid  construction  and  designed  to 
stand  hard  and  continuous  wear,  and  be  efficiently  earthed.  All 
switches  and  fuses  must  Ix-  fi.xed  on  a  se))arate  lioard  within  easy 
reach  of  the  chef,  and  each  sK-tion  of  the  apparatus  should  be  fitted 
with  a  switch,  fuse  and  indicator.  The  intenud  wiring  of  the  appa- 
rH|tus  must  be  so  fitted  that  it  is  pnutically  impossible  for  steam  to 
|)enetrate  through  to  the  insulation.  On  well-designed  apparatus 
solid  tytK-  connections  are  employc'd  and  where  a  connection  is  re- 
quired from,  say,  a  hot-plate  to  the  terminal  chamber,  the  wiring 
may  be  run  in  solirl-drawn  tubes  direct  from  the  hot-plate  case  to  the 
terminal  box,  this  being  filled  well  u]>  and  away  from  any  position 
liki'ly  to  be  affected  by  liquids  boiling  over.  Jt  will  be  seen  that,  by 
this  method,  f|i-,\ible  nu-tallic  tubing  is  dispensed  with,  thereby 
removing  a  weak  link. 

All  elements  except  the  frills  should  !«■  connected  in  series-parallel. 
an<l  where  |K)Ssible  they  shonlil  be  so  arranged  that  after  the  cooking 
lias  thoroughly  commenced,  they  can  be  switclK'd  to  "low"  and 
pfjvirl  ■  Huflii'ient  heat  to  cofuplr-le  the  0|)eralion.  I  iidci-  Muse  cori- 
rlitions  tlir'  elements  an-  rumiiiig  at  ijuarter  loa<l  during  the  majority 
of  the  time,  with  the  result  that  the  elemi'nts  liavi^  a  muidj  longer 
life  than  if  paridlel  elements  were  eniplriy<'d  throughout. 

On  apparaluH  where  the  heating  elements  an-  clamiK-d  umlcr  pres- 
sure,  such  us  hot-|ilat<'H,  water  hoilers,  stock  pots,  ste^iuners,  &e., 
the  presMure  pliites  shoiilil  he  made  of  strenglheiieil  ensl  iioii  in  pre- 
ference to  HTo'.ight  iron,  in  order  to  prevent  them  from  buckling  and 
•  nusing  nnevi'n  bearing  surface  on  the  elenunt.  The  elenn-nt  shoulil 
rover  as  much  surfiue  us  poxsilile,  as  eonieiilration  of  hint  on  ap])a- 
riitus  of  this  eluss  is  likely  to  lause  premature  fnihires.  (hi  appii 
rutiis  where  the  loading  is  eom|)aralively  high,  it  is  advisable  to 
employ  <iu<t  iron  or  stei^l  boltorns  in  place  of  citpper.  Instances 
have  occurreil  in  the  author's  ex|)erience  where  the  iidiqition  of  cast - 
iron  ami  steel  bottoms  on  large  boiling  units  lius  overeoim-  the  trouble 
of  jirr-mnlure  failures. 

Quifk-  Srrrirr  anil  K£iririir,/.  Tliedc  two  it<MnH,  so  far  lis  t  he  chef  is 
concerned,  come  under  one  JieitdiiiK  mul  can  therefore  be  dealt  with 
together. 

In  hiyinK  out  a  irstking  M<'heme  for  ii  large  kilihen,  it  is  essential 

*  l'iil»r  read  lM(.,ri   I  In-  |iiHtitiiti»n  of  Kleetrienl  Knginiern  (Aliht.  cM 


to  arrange  the  apparatus  so  that  the  chef  can  supervise  the  cooking 
with  a  minimum  of  effort. 

Where  large  quantities  of  water  are  required  for  tea-making,  tho 
author  recommends  that  the  water  be  raised  to  a  temperature  of 
approximately  160°r.  by  means  of  a  coke  boiler  or  live  steam,  the 
final  boiling  being  carried  out  in  self-contained  electric  urns,  the  sizes 
of  the  urns,  of  course,  being  suited  to  the  demand. 

I'late  and  dish-warming  is  a  very  necessary  item,  especially  ia 
restaurants  where  ample  accommodation  is  essential.  Hot  cup- 
boards for  this  class  of  Avork  should  be  lagged,  as  they  are  called  upon 
to  work  several  houre  a  day,  and,  by  conserving  the  heat,  rumiing  costs- 
are  kept  down.  The 
question  of  keeping 
food  hot  is  also  a  very 
important  item,  and  in 
restaurants  this  has  to 
be  carried  out  in  an 
entirely  different  man- 
ner from  that  adopted 
•  in  staff-feeding  estab- 
lishments, where  the 
meals  are  usually  pro- 
vided at  a  specified 
time  each  day.  Pro- 
perly designed  appara- 
tus is  therefore  sup- 
plied to  provide  the 
correct  heat  and  to 
keep  the  cooked  food 
in  perfect  condition. 
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LO.^D    Dl.1GK.\M    OF  TXSTALLATIOX  "  A.' 


The  original  Paper  contains  a  schedule  of  plant,  included  in  four 
installations.  Table  J.  gives  certain  data  in  regard  to  these  installa- 
.tions. 

Table  I. 


Installa- 
tion. 


"A" 
"B" 
"  C" 
"D" 


Period  of 
observa- 
tion. 


10  months 
1  year 
1  year 
1  year 


Average 
number 
of  meals 
per  week. 


9,518 

2,944 

991 

(540 


Units 


Cost  of  main- 
tenance per 
1,000  units 
consimied. 


0-29 
0-5 
0-41 
051 


Kw. 

con- 
nected. 


Is.  6id.  |247() 

2s.  9d.  !  130-9 

38.  9Jd.  ]   40-5 

4s.  6id.  32-8 


The  cost  of  maintenance  on  installation  "  D  "  is  high  in  comparison 
with  the  others  ;  this  is  due  to  the  fact  that  during  the  last  18  months  tho 
apparatus  has  been  catering  for  an  incrca.se  of  100  per  cent,  more  people 
than  ordinarily  inlciuled. 

In  the  analysis  of  maintenance  (Table  11.)  all  elements,  &c.,  that 
have  been  supjilicd  free  under  guarantee  have  been  included  at  their 
ordinary  costs,  workmen's  train  fares  have  been  omitted  in  order  to 
make  a  true  comparison  with  those  installations  close  to  the  work- 
shop. 

Table  II.-  'Maiiilrntnite  An<lh|^i•<  of  Intil(tll<ilion)i  "A,"  "  Ji."  "  ('  " 
inid  ■■  /)." 


Oven 

4 
20 

2 

Elements. 

Vege- 
table 
steamer. 

Wiring 
faults. 

Earthing 

Instal- 
lation. 

Hot- 
plate. 

~2 
1« 
22 

28 

1         li'Hot   Uv  , 
,,  -11    n      '             i  Fish 

faults 
terminals. 

"A" 
"  (•" 
"C". 
"D" 

25      6     "a  '  :V 

2^   1 1  :;:  i  ::: 

"7 

17 
27 
14 
17 

4 
21") 
"3 

2 

Table  III.  gives  a  comparison  of  the  initial  costs  of  installation* 
"  .\  "  and  "IJ"  with  cli'ctrical  apiiaratus,  gas  apparatus,  and  a 
mixture  of  coal,  gas,  and  steam  appniatiis.  the  cost  of  eoimceting  \ip 
the  apparatus  to  t  he  soiuvr  of  .supply  being  in  each  case  included,  f^j 

Table  III. 

1(1 


liiHtallation, 


'!> 


Electricity. 

11.14(1  19  0 
.Mill  li  II 
lOH    II!      0 

III  I'J    l> 


The  dilbiiiice  in  the  initial  1 
I'oal,  f^nx  and  sti'iiin,  as  with  gn 


iiiiii'li  with  an  insliilliili 
liiit  it  would  be  iuqiossilii. 
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to  use  gas  apparatus  only  on  installation  "  A,"  for  instance,  owing  to 
the  restricted  space.  The  first  cost  is  not  the  only  cost  to  be  con- 
sidered, and  should  never  be  looked  upon  as  the  prominent  factor. 
■  When  the  working  comparisons  are  considered,  electricity  has  the 
ad\  Mitage  in  almost  everj-  detail,  the  following  being  a  few  of  the 
e--ential  items  which  in  the  majority  of  <  ises  when  carefully  gone 
into  offer  sufficient  advantages  to  outwci^-ht  .iny  difference  in  capital 
cost:  (1)  SleanHne.ss.  and  absence  of  funics;  (2)  constant  heating 
value;  (.3)  reduced  labour  costs  ;  (4)  Ics^  t!oor  space  required  ;  (5) 
e<oiiomy  in  food  ;  and  (6)  saving  on  th<-  Kiiewal  of  kitchen  utensils. 
This  is  a  very  heavy  item  when  coal  is  ns,  il  for  boiling,  frying,  &c. 

'I'he  diagram  shows  the  load  cur\e  installation  "A."  If  those 
engineers  who  have  not  yet  attempted  the  large  cooking  business  will 
look  around  their  districts,  they,  \xill  be  siii-pri.sed  to  see  the  enor- 
mous amount  of  revenue  that  awaits  them  from  large  staff  feeding 
establishments,  cafes,  restaurants,  &c.,  wliich  will  fully  justify  a 
first  trial  installation  from  which  to  gain  experience. 


THE  NATIONAL  ELECTEICAL  CODE: 


According  to  the  '"  Elcctrxal  World '"  of  Oct.  27  very  few  im- 
portant changes  were  made  in  the  National  Electrical  Code  by  the 
electrical  committee  of  the  National  Fire  Protection  Association  at 
its  twenty-first  annual  meeting,  which  wa.s  held  in  New  York  on 
Oct.  2:5  and  24. 

Tho  following  five  recommendations  of  the  electrical  committee  were 
adoptcU  : — (1)  That  a  committee  of  five  ho  appointed  to  consider  the 
use  of  lead-oovrrcd  cahlea  for  extensions  in  lircproof  biiildinifs  :  (2)  that 
a  special  committee  of  tivc  be  appointed  to  draw  up  additions  to  the  code 
to  take  care  «{  a|>pnratu8  unflor  50  volts  :  (I!)  that  a  committee  of  five 
have  power  to  re-edit  sections  of  the  code  I"  iliininatc  class  I>  ;  (4)  that 
the  next  edition  of  flic  code  be  known  as  llir  l!tl8  edition,  to  be  ready 
by  Jan.  1,  1918,  and  that  the  next  meetiiiL'  I'c  held  in  1920  ;  (5)  that  "a 
committee  of  five  be  appointed  to  be  known  as  tho  "  new  system  and 
devices  committee."  .The  hitter  comniii 
systems  and  devices,  referring  them^to  ili 
which  will  make  tho  necessary  tests  and 
hack  to  the  committee. 

WntrNc  OF  Power  Stations 

Rccommendationn  in  the  report  of  tlii 
|)Ower  and  substations  were  accepted  mIi 
paragraph  on  the  subject  of  JRolating  linlil 
read  "  on  circuits  of  over  7,500  volts,"  w. 
Several  changes  were  made  in  the  rcconiii 
induction  motors,  and  the  report  on  circuil  lireakers  was  withdrawn 

Several  changes  wero  made  in  suggestions  mndo  by  tho  committee  nn 
cabinets.  I'ndcr  tlic^  rule  on  outlctjuii' tion  and  Hush-switch  boxes. 
Section  a  wnn  finally  amended  to  read  as  foJlowT):--"  .Junction  or  pull 
boxes  having  not  more  than  150  cu.  in.  (2.  |oO  eii.  cm.)  contents,  outlet 
boxes  anil  fliixli  swilch  boxes  must  be  of  |.re(iwd  steel  not  less  than 
O-OTHin.  (108  mm.)  (No.  14  U.S.  sheet  ni.iid  gauge),  or  of  cast  metal 
having  wall  tliiikness  not  li'ss  than  J  in.  C:  J  mm.)."  The  recommenda- 
tions on  transformers  were  accepted,  as  wis  I  lie  report  of  the  commit  te<> 
on  ele<"trie  signs. 

flKonsniso  CoMMim  I 

The  committee  on  grouniling  present,  d  . 
Oct.  IT.  1917).  which  wns  adopted  aft.  r  -  , 
wireii  an  amendment  was  agrei-il  to.  n  .i.lin.. 
cruitaiiiiiig  service  wires  must  be  grouii.i. 
ixtejit  inider  the  following  conditions  :  ( I ) 
diictopi  of  eireuils  except  I.VI  volts  to  j;r...ii 

iilod'd  from  the  ground  and  from  iIh-  n 
vs  or  nmiouied  cable  Hjstenis  williin  lli. 
|<irK  oni'.r  in  till- huililiiig.     ('.')  Conduit  ■ 
ding   l.'iO  volts  to  ground  tmiv  1    ' 
!•  .111. I  also  is.ilalcd  or  gunid.  .1. 


.■  will  investigate  all  new 
I'nderwritcrs'  Laboratories, 
\cstigations  and  refer  them 

I)  SCBSTATIOX."!. 
.  inimitlce  on  tho  wiring  of 
St.  as  presented.  The  new 
ii;  arresters,  which  formerly 
.hanged  to  "  all  arresters.'" 
lation  of  the  committi' 


Hkpoiit. 
ppli'nienlary  report  (dated 


tliires.  under  the  sul.) 
-"  Insulating  join' 
following  eii«.a  :    (I)  Si> 
iipproveil  riibl.er  iiisnl  .■ 
",  iMetalliiially  lonncte. I 
iMiduil,  iirinoiin'd  entile 
i  Jir.al.I.  .1  such  gas  pi|.in/ 
.!■■  15a;    U)  ■■'< 
I  ndiln-r  liisnl 
.!  I..  ln..l. 


I  I  liniiiicH.      In  the  ndr 
:.s  follows:     -■•  .Metal  eoniluit 
I.  as  provi.led  in   Hule   15a, 
(  ondnits  containing  no  eon- 
id  may  Is-  li'ft  uiiKroumlisI  if 
1.  lid  conductors,  imlal  rnci-. 
'  liiiilding  nnil  from  nil  other 
ii  .inln-  .  onductorsof  lircuits 
ii.li'il  if  insiilnird  ns 
^  nlwi  made  III  the 
'hnt  it  would  read 
is  mnv  Is-  omitted 
111  uhicli  all  wir<-s 
'  I  m.    I  in  nun.)  in 
iini  111    iiid  cfTecllve  manner 
I  niouldiiij;  "y-ti'ni  or  to  gns 
I.. I  III   111.    niniiner  deseriliiwl 
<  in  which  nil  win's 
'  I  ill.  (I'l9nim.)  in 
liiu'  .'1  ..1..11  «(irk. 

..letnl 
iX.sl 

■nll\ 

>'    ii.it    iiii'ie    than 


ihieh 

III  in 


Ihi.-k 


and  even  portable  devices ;  that  all  of  these  deTices  be  so  made  in  tho 
future  that  the  casing,  shell  or  covering  may  be  grounded  when  used 
with  polarised  circuits,  and  that  manufacturers,  jobbers,  contractors  and 
all  interested  be  asked  to  co-operate  in  securing  the  above  results  with 
as  httle  delay  as  possible.  The  committee  further  recommends  that  the 
Underwriters'  Laboratories  (Inc.)  be  more  severe  in  its  specifications 
and  tests  on  "  apjirovcd  ground  clamps."'  The  conimittee  also  recom- 
mends that  ground  clamps  be  made  onlv  of  copper  and  not  less  than 
1  16  in.  (1-6  mm.)  in  tliickness,  that  no  iron  or  steel  lie  used  in  anv  part 
of  the  clamp  except  that  a  steel  clamping  bolt  may  be  used,  and  that 
the  lug  to  which  the  wire  is  soldered  or  fastened  by  an  approved  con- 
nection be  an  integral  part  of  the  clamp. 

Fuses,  Switches  axd  JIeter  IsSTAii-vTioxs. 
In  the  report  of  the  committee  on  fuses,  switches  and  meter  installa- 
tions, Kule  2.3  on  automatic  cut-outs  (fuses  and  circuit  bn>akers).  Sect,  a, 
caused  considerable  discussion  and  the  wording' was  returned  to  the 
secretary  for  revision.  The  main  idea  in  this  section,  it  was  decided, 
was  that  all  meter  installations  be  placed  together  to  make  a  workman- 
like arrangement  and  not  be  scattered  over  the  various  parts  of  a  building. 
In  the  rule  on  switches  a  paragraph  was  re-arranged  to.read  as  follows: 
"  Service  switches  must  be  arranged  to  lut  off  the  entire  current  from 
all  circuits  and  devices,  including  meters,  except  as  provided  in  tho 
following  paragraph.  Where  service  fuses  and  meter  are  coinbincd  in 
an  ajiproved  single  self-contained  unit  device  ha^~ing  no  exposed  wiring 
or  live  parts  and  no  parts  not  protected  bv  the  fuses,  the  switch  may 
be  so  arranged  or  installed  that  it  will  not  disconnect  the  meter  from 
the  supplv  line,  provided  it  does  disconnect  all  lines  of  the  supplied 
house  circuits." 

The  report  of  tho  eommitt<?e  on  electric  heaters  was  adopted  as 
recommended.  ' 

Switches  axd  CrT-orTS. 
■  The  report  of  the  switch  and  cut-out  committee  was  adopted  with  a 
Jew  changes.  The  conmiittee  reported  :  "  In  view  of  the  misinter- 
pretation placed  on  the  report  of  the  committee  in  the  March  bulletin 
regarding  rcfillable  fuses  the  committee  desires  to  submit  the  following 
revised  report : — On  evidence  presented  to  nr  obtained  by  the  committee, 
it  does  not  recommend  any  changes  in  Rule  tiSo.  but  presents  this  report 
with  the  understanding  tliat  in  order  to  obtain  additional  field  experi- 
ence, municipal  and  underwriters'  inspection  departments  may  permit  a 
continuation  or  extension  of  the  use  of  such  refilUble  fuses  as  have,  in 
their  opinion,  been  show-n  to  comply  with  tests  and  specifications  for 
cartridge  fuses  and  to  bo  suitable  for  use."  Several  minor  changes  wero 
made  in  the  classification  and  marking  of  switches  with  a  rating  of  over 
1,0(K1  amperes.  The  table  on  spacing  was  re-arranged  as  follows  : — 
Minimum  Simritig  (i/i.)  for  Switches  other  Ihan  on  Switrhhnmi-: 
.\mpere  rating.       125- volt,  d.c.  or  a.e.  2.50- volt.  d.c.  or  o.c. 

Opp.  pol.     Break.  OpP-  P"'-  Break. 

30    1}     ...      1  IJ  ...  IJ 

liO    IJ     ...      1|       2|  ...         2 

100    ij     ...      IJ       2}  ...  2 

2(M)  to  3(H1    2}     ...     2         2i         ...         21 

4(Hitflt5<X)    2}     ...     2i       2|         ...         2| 

S(NI  to  li.OOOinc.  3       ...     2}        3  ...  2} 

.Viniiere  rating.  250-v  ,  d.c.  or  5flO-v.,  a,c.      GOO-volt,  d.c.  or  a.c. 
Opp:  pol.     Break.  Opp.  pol.      .    Break. 

.30    IJ     ...     U       4  ...         3J 

110 2^     ...     2"       4  ...         31 

IIK1    "l     ...     2         H  ...  4' 

200  to  :i(io  2.1    ...    2;      4,5       ...       t 

4tK»to(;<K»    2j      ...     2.1        4i         ...  4 

SiKMo  (l.OO<»ine..  3        ...      2{        4J  ...  4 

It  was  also  added  (hnt  switches  alxive  1.000  amperes  sliould  not  be 
usisl  for  lirenkiiig  the  current  luit  only  as  dineonnecting  swilcUf*.  In 
the  reports  on  entoutu  slight  eliiuigi's  were  made  in  Rule  «7.  and  the 
nMiMiiiiiendation  was  votisl  for. 

Mis,  1,  .\..<. 

Under     the    BUggestion  '.ins    •evenil    im|>ort«nt 

recommendations   wire     .  nI.     "o    ii  .>l.>r'<    n    mv 

pnragra)>h  wiui  tin.-iH.  nt 

motors  o|N<rntiiig  I  !.'• 

p«-ndenl  on  plins<'  i  '    t 

by  approved  niitoin 
in  the  event  of  mv 
rotation  or  in  i'  ■■ 

phnj.e."'      (Ill  >  .■  Willi  p.n.r  l.i 

amend  the  i  l»l  to  prepare'a 

report  for  pii' 

On  lliotoi-  II,.    ai  wh 

l.«    provided    wtll    I!  <"d 

»m|s~ivs.  ,111,1  (nil  I.  1  .  jv. 

nlnrliiigV-olil.     Time  ml,  '  .' "r 

r.'o  iiiinutes,  or  eonlinuoii  " 
r»il«.i\   11  •■ 


"o--  i.e  l.,,f|„.,   ,,  .,,,.,1  „,,|,   (|„,  „i,_i  lUaf.i.-uiJiin:  ma.i    I-  rx 
""  lo  all  ullUMtlnti  drviri>.  .including  iMicket.,  n\)|irr«,  irwpla.  Ie« 


Mn 

fiWl,  11 

llllic. 
till.  . 
thi<l.i.. 

.\  li.'«    ml-  ,  ;. 
wnindlni;  nppnial, 
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;  in.  (I'Oem.)|in 


338 


THE  ELECTRICIAN. 


December  7,  1917." 


THE   COMMERCIAL  DEVELOPMENT  OF  ENGINEERING   IN  CHINA.— L 


BY  S.  %V.  B.  SIcGREGOB, 

Cliina,  for  many  centuries  closed  to  the  outside  world,  self- 
contained,  self-supporting  and  self-satisfied,  is  a  land  of 
mystery  no  longer.  An  efficient  postal  and  telegraplr  system 
is  extending  over  the  whole  country,  whilst  there  is  no  city 
or  town  of  import-ance  that  has  not  been  visited  bv  foreigners 
for  business  purposes.  Before  the  war,  Peking  was  12  days' 
luxurious  travel  from  London,  after  the  war  this  time  will 
probably  be  reduced  to  six  or  seven  days.  One  may  travel  in 
any  part  of  China  now  with  safety,  although,  away  from  the 
railways  and  river  ser\'ices,  with  some  discomfort  and  at  the 
rate  perhaps  of  20  to  30  miles  per  day.  Such  journeys  involve 
the  organisation  of  a  small  expedition,  but  have  a  fascination 
for  those  who  like  to  see  men  and  things  but  little  changed 
from  2,000  years  ago. 
The  area  and  population  are  estimated  at  : — 

Area  (sq.  miles).         Population. 

ChinaProper  1..500,000     42.3.000.000 

Manchuria'  3fi5,000     in.OOO.OOO 

Mongolia I.IIO.OCM)     4.000.000 

Tibet 700,000     li.OOO.OOO 

Sinkiang  v 600,000     2.000.000 


4,275,000     450,000,000 

The  estimated  population  of  the  capital  and  principal  towns  is : 


Soochow 500.000 

Ningpo  430,000 

Nanking 270,000 

Changsha  250,000 

Chinkiang   185.000 

Amoy 115.000 

Shasi 100,000 


Canton   1,2.50,000 

Peking    1,000,000 

Hankow 900,000 

Tientsin    8.50,000 

Shanghai   700,000 

Chungking 650,000 

Foochow  625,000 

Hangchow 600,000 

It  is  not  easy  to  realise  such  vast  figures  of  area  and  popula- 
tion, and  in  regard  to  the  latter  it  is  perhaps  sufficient  to  say 
that  about  one  in  every  four  persons  living  in  the  world  is 
Chinese. 

In  considering  trade  possibilities  it  is,  however,  not  sufficient 
to  think  in  numbers  only,  and  it  is  the  object  of  this  article  to 
give  .some  idea  (jf  the  actual  conditions  prevailing  and  make 
some  sugge.stions  for  dealing  with  what  may  be  called  the 
"  trade  in  China  problem." 

The  hi.stoiT  of  the  Chinese  peoj)le  is  a  most  remarkable  one. 
Without  going  into  the  details  of  this  intere.sting  subject,  it  is 
necessar)'  to  recall  a  few  significant  featwes.  The  Chinese 
reached  a  considerable  degree  of  civilisation  some  2,000  or 
more  years  ago,  but  since  then  there  has  been  little  progress 
or  change.  They  have,  during  the  last  4,000  or  5,000  years 
overthrown  dynasty  after  dynasty,  and  in  1912,  as  is  Well 
known,  established  a  Republic.  They  have  throughout  their 
history  been  subject  to  gigantic  national  disasters,  such  as 
famines,  floods,  j>eHtilence,  insurrections,  resulting  in  the  loss 
of  hundreds  of  millions  of  lives.  With  all  this  they  have 
jiresen'f'd  their  entity  as  a  nation  and  are  the  most  numerous 
and  jirolifio  people  living  to-day.  It  is  evident  to  all  observers 
that  China  has  awakened  Irom  her  long  sleej)  and  is  moving 
ahead  again  with  efTeots  that  must  profoundl\-  influence  the 
future  hiHtory  of  the  World. 

China,  has  only  been  opened  to  foreign  tradi'  during  the  last 
.'lO  or  00  years,  and  to-day  we  can  Only  do  trade  legally  in  some 
IH  treaty  ports  and  34  "  places  "  ;  even  so,  the  total  fi)n'igri 
trude  of  China  in  liil3  Was  : — 


ImportK 
Kxporti 


i:H6,I0;t,50H 
6<),ill5,Ul  I 


Total  £147,019,441) 

of  wliirli  t  hr  approximate  purcentageH  of  varioiis  countries wm 
liritinh  prwnvKiiinnR  ...     21  p«r  cent.         Iliiiiala    7  p  r  cent. 


irxnt  Kritain  20 

Upaii 10 

'  i'Ttiinny    0 

CS.A 8 


Krance r> 

Botgiuni     •'< 

Other  eoiinlrlm  ...     M 


IIKI  perei'iil. 

♦Mr,  McGregor,  who  hoK  recently  rolumi'il  \n  l'',iif(lnnrl,  wan  ri'iil<U<nt 
in  China  for  notno  Ihrru  yciim  im  the  primipal  rcpr<-»<iitativii  of  ii  nutrilicr 
of  UritiHh  onglnccrinK  niannfni:liiri<r». 


A.M.IXST.C.E.,  M.I.MErH.E.'^ 

A  significairt  difference  between  the  opening  up  of  China 
nnd  Japan  has  been  that  China  was  opened  up  as  the  result, 
of  naval  and  military  operations  and  not  of  her  own  free  will. 
The  old  spirit  of  opposition  has  passed  away  and  that  pre- 
vailing now  is  one  of  great  caution  and  determinalion  that 
'■  China  is  for  the  Chinese." 

The  country,  generally,  is  extremely  fertile  and  has  very 
gicat  mineral  resources,  particularly  in  coal  and  iron.  The 
l)oople  are  mostly  engaged  in  pastoral  occupations,  and  are, 
on  the  whole,  -honest,  industrious,  sober  and  cheerful.  The 
bulk  of  them,  however,  are  almost  incredibly  poor  as  regards 
jiurchasing  capacity,  and.  whatever  the  reasons  may  be  for 
this  state  of  affairs,  the  fact  has  to  be  faced  in  considering 
trade  possibilities. 

Public  \vorks  are  in  an  extremely  backward  state. 

IxTERxAL   Communication, 

There  are  no  roads  in  the  AVestern  sense,  except  in  the 
Treaty  Ports  and  a  very  few  towns  such  as  Peking  and  Mukden. 
The  streets  in  the  ordinary  Chinese  town  or  village  are  ex- 
tremely narrow  and  ill  paved,  the  communications  between 
towns  and  villages  consist  chiefly  of  footpaths  and  tracks 
through  the  fields.  In  the  present  state  of  the  people  there  is 
no  desire  for  roads  nor  are  any  funds  available  for  their  con- 
strirction  aiul  maintenance.  The  introduction  of  motor 
vehicles  will,  therefore,  be  on  a  most  restricted  scale  for  many 
years  to  come. 

China  is  well  served  with  wateiways,  both  navigable  rivers 
and  canals,  although  the  latter  have  been  much  neglected. 
Steam  navigation  is  making  steady  progress  and  an  immense 
field  exists  for  the  development  of  kerosene  motor  craft. 
Great  elfoi-ts  are  being  made  by  the  oil  companies  to  evolve 
various  tyj^es  of  hulls  and  motors  to  suit  the  conditions  and 
that  will  com])ete  with  the  native  sail  and  luind-proi)elled 
craft. 

River  conseivaucy  is  thoroughly  organised  as  regards  the 
ports  of  Shanghai  and  Tientsin.  Elsewhere  there  is  practically 
nothing  except  the  abortive  attempts  on  the  Liao  River  above 
and  below  Newchwang,  and  the  1914  agreement  between  the 
Chinese  Government  and  the  American  Red  Cro,><s  Society,  by 
which  the  latter  is  empowered  to  raise  a  loan  of  £4,000,000 
for  the  purpose  of  undertaking  conservancy  work  in  the  Huai 
River  region  in  the  Provinces  of  Anhui  and  Kiangsu. 

Sanitation  and  hygiene  .simply  do  not  exist  in  China.  The 
removal  of  sewage  by  hand  has  been  reduced  to  a  fine  art. 
From  time  immemorial  sewage  has  been  sun-dried  and  re- 
turned to  the  land  forming  one  of  the  principal  means  of 
fertilising  the  soil.  There  are  no  immediate  prospects  of 
change,  even  in  the  larger  cities. 

Watei works  exist  in  about  17  towns.  The  Chinese  are 
satisfied  with  their  hand  distribution  methods,  and  the  develop- 
ment of  pumping  installations  and  pipe  .systems  will  be  a  slow 
])roce8S. 

Water  power  suitalile  for  hydro-electric  plants  exists  in 
various  jiarts  of  the  country,  but  is  not,  with  one  or  two 
po.ssible  exce])tions,  sitiiated  in  districts  where  it  will  be  able 
to  be  used  conunercially  for  many  years  to  come,  if  ever. 

In  regard  to  industviHl  develojjinent  the  three  great  factors 
arc  the  constniction  of  railways,  legislation  enabling  foreigners 
to  own  land  outside  the  Treaty  ports  (missionary  organisations 
have  had  certain  rights  to  own  land  for  many  years  ]>ast), 
se<'urity  of  ])r<ii)i'rty  ugain.st  civil  connnnlinn.  &r. 

The  "railway  positinn  is  shnwn  in  llir  rullowing  liiMf  arnl 
uc(i.iii|)iinying  sketch  nia|)  :  - 

KiiilHiivBin  Dpiiralion 7,000  niilen. 

„    '     „         „          llritiwh  HhftM l.HOO  „ 

„         uMclnr  nonHti'iiotion  2,:iOO 

„            „              „           Kritixh  Hharo 7.50 

ronrcdcd 'MlOO  .. 

Uiitidh  hIuui' '••"'.■.O  ., 

pn.jiTlcl,  anything  up  to .•|0,1MMI  „ 


Dkcember  7,  1917. 


THE  ELECTRICIAN. 


339 


Fur  ])Uipose.s  of  coiiipaiison  it  may  be  stated  that  tin- 
jiiileage  of  railways  in  the  U.K.  and  I'.S.A.  i.s  : — 

U.K 23,400  miles. 

U.S.A 255,000      „ 

It  is  obvious  what  a  vast  field  e.xists  for  enterpri.se  and  the 
.supply  of  engineering  material  in  The  development  of  China's 
railways. 

It  is  the  ])olicy  of  the  Chinese  (iovernment  to  own  all  rail- 
ways, whatever  the  condition  of  the  eonce.ssions  under  which 
they  are  constructed.  The  early  prejudices  of  the  Chinese 
against  railway^  have  disappeared  and  there  is  a  strong  desire 
and  intention  to  proceed  with  a  large  programme,  limited  only 
by  international  jealousies  and  the  finding  of  the  necessary 
funds.  The  profits  of  the  existing  railways  have,  on  the  whole, 
been  of  a  mo.st  remunerative  character. 

The  mineral  resources  of  China,  other  than  iron  and  coal, 
are  not  so  great  as  has  been  supposed,  but  at  the  same  time 
are  of  verj'  great  importance.  The  development  of  these 
resources'  await  transport  facilities,  the  ability  to  own  land, 
security  for  plant  and  machinery,  and  the  enactment  of  satis- 
factoiy  mining  laws  such  as  will  attract  foreign  capital  and 
at  the  same  time  jjreserve  the  jealously  guarded  rights  of  the 
Chinese. 


."sketch   Map  showing   Raiia\.u-    in    Cimnv. 
Inut  ij  a  map  of  England  to  the  same  :cale. 

Th"'  annuul  coal  i)roduction  is  estimated  at  from  1(1,000,000 
to  12,00i»,<Hl0  tons,  in  about  cpuil  (|uuntities  of  anthracite 
and  hituniinouM  coal. 

The  iiiul  i'.\i>orts  Were,  in  : 

lull    :iL'i!,(M)i)  loiu. 

1912    IIWI.IHMI     „ 

11113    1,500,000     „ 

The  only  iron  and  Hteol  works  of  any  iniportanci-  i 
]Liri-yeh  |>in({  Iron  &  Coal  Co.,  Ltd..  Hankow. 

ill  \'.>\!'i  the  outputs  Were  :- 

I'iK  iron    la.'i.oiHP  I. Ill 

l{<ill('i|  Htccl  priMluctti  ltH,.">»HI     „ 

ItoltH,  H|iiki>it,  rivvUi,  fto IHKI     „ 

Kiri'  lirirku 1.2(K)    •„ 

'I  hi'  Tayeli  mine,  beionnin^;  to  the  Han  yeli-ping  Co. 
<lu(i-,l  .|fi(i.()0(l  tuns  of  iron  on-,  and  i»  the  prin<'i|iitl  .s 
'foiu  which  .lapan  dcriven  her  xupplici*. 
Till-  i',x]Hiii.H  of  iron  from  China  to  Jupaii  in  I '.Ml  wi-n- 

jjon  ■■>' iOO.Otm  tdii,. 

"•'roll    , (I0,00«»    „ 

All  the  londitionN  exi.tt.  in  Cliinn  forii  larj^e  oul|>ut  o(  munu- 

'"'turwl  M.rl,  »Md  China  Nlioiild.  in  the  lilture,   bei e  an 

""l"'ft*nt  fiKtor  in  th.-  woild  .h  Hupply. 

'"  '•  k-axl  to  the  nietul  tradi-H,  (in-at  Htifjiiii  in  I'.M.T  Niippiied 
"  l"'r  cent,  of  the  nn|ior1.N  into  China  o(  iioii  and  Hloel. 
l"'lition  i'(  iIm'  Continent  and  r.S.,\.  wut  iii<  i>iu>iiiK. 


th 


jno- 

lU'CO 


Tl 


PartiruJuiiy  the  hii(,r.     Th.'  I.ulk.  if  n..t   tl..'  wh..l.'.  ..f  t.li.' 

'   ''•   *''■"''   tniili'    With    China,    in.'lu.liii);    hri.ljje   .in.l   <'.>n- 

•'I  "I.  'i.iiinUt.'eKvork,  I.-.  I'ontrolleil  by  tiie  Vnited  Strtt<'..t  .Stoel 

'   '  'I' t»  (  o.     The  nilvuiil^iKrii  iin.l  haviiik  of  tune  and  iii.>n.'y 

Ui .  ..I.l.'s  of  thia  leutralwed  nyntem  .»(  w.nkinj;.  eoiiipttrvd  villi 


British  individualistic  methods,  are  such  as  to  constitute  a 
serious  menace  to  the  British  steel  trade  in  international 
markets  such  as  China. 

China's  supply  of  luw  copper,  other  than  that  produced  in 
the  country,  comes  from  Japan,  which  exported  to  China  in 
191.3  copper  and  copper  articles  to  tlie  value  of  about  £900,000. 
Japan  is  well  endowed  with  copper,  and  whilst  rhe  metal  pro- 
duced may  not  be  up  to  British  standards  of  purity,  it  is 
.stated  that  the  cost  of  jiroduction  is  appreciably  less  than  in 
any  other  country. 

in  1913  China  expoi-ted  : — 

Antimony,  regulus,  crude  and  reffiied £140,0(»' 

ore £22,0(."> 

Tin,  in  slabs £l,637,00tJ 

Electric  Lighting. 

The  electric  lighting  of  cities  and  towns  has  great  possi- 
bilities in  the  immediate  future,  this  form  of  illumination  being 
much  appreciated  by  the  Chinese.  Up  to  1911  about  60  towns 
had  electric  lighting  installations,  mostly  supplied  by  German 
merchants  on  credit  terms  and  often  at  cost  price  with  a  view 
to  making  profits,  legitimate  or  othenvise,  on  accessories  and 
extensions.  In  pre-turbine  days  most  of  the  engines  were 
supplied  by  Messrs.  Belliss  &  Morcom,  Ltd.,  whilst  nearly  all 
the  boilers  are  by  ilessrs.  Babcock  &  Wilcox,  Ltd.  American 
manufacturers  are  comuig  rapidly  into  the  electrical  business 
and  a  strong,  .well  equipped  organisation  with  considerable 
financial  resources  already  exists  in  Shanghai  and  has  rami- 
fications in  oth^r  centres. 

With  the  exception  of  the  larger  Treaty  ports  most  of  the 
electric  lighthig  plants  are  not  well  laid  out,  nor  has  much 
regard  been  paid  to  economy  in  running.  Transmission  and 
di.stributioii  are  arranged  on  overhead  systems,  often  of  the 
most  crude  description.  Peking,  otherwise  picturesque,  is 
notoriously  disfigured  with  its  overhead  cable  syst*m,  or  waut 
of  system. 

The  electricity  works  of  the  Shanghai  JIunicipal  Council  ciiU 
for  special  mention,  apart  from  those  of  the  French  Municipal 
Council  and  Shanghai  Native  City,  which  aiv  on  a  much 
smaller  scale.  The  plant  is  of  the  most  modern  and  etticieut 
type  and  has  been  rapidly  developed  from  small  begimimgs 
under  the  capable  direction  of  Mr.  T.  II.  U.  .Udridge,  M.I.E.E., 
.M.l.Mech.E.  In  I9I1  over  10,000,000  uuits  were  supplieil  and 
the  demand  is  ever  increasing.  Electric  radiators  have  been 
instJilled  in  over  1,500  Chinese  houses,  whilst  the  use  of  small 
motors  for  various  purposes  has  extended  enormously.  Un- 
fortunately, Shanghai,  as  regards  electricity  supply,  is  not 
representative,  in  magnitude  or  elficiency,  of  what  cau  be  d«>uo 
in  other  towns,  and  it  will  be  many  years  before  Shanghai's 
example  can  be  equalled  or  even  approached. 

The  n\ethod  of  placing  contracts  lor  electii    '    ' lants. 

.lutside  th.'  larger  Tivaty  ports,  is  most  m  -kiid, 

to  all  ai>pearanees,  is  likely  to  remain  so  ue  to 

com.'.  I  sually  a  Cliine-si'  .syndicate,  with  very  iitUe  rvady 
money,  is  formed  and  invites  propositions  and  tender"  fn>iu  a 
feV  .selected  foreign  meix;hant  firms.     Xo  a-l  ■  or  is 

employed  hy  the  Chinese  to  jin-pare  a  sch'  li.a- 

tion,  to  atlvi.s.'  on  the  arc'    ■    '  ' ■  "  •■oii- 

stru.'li.>n.     The  coiiipl.i'  'be 

furnished  by  the  c.imiii'liii  .  •'-  • 

by  manufacturvrs  and  their  locul  ivpiv»em*».ivcA.      i 
.l.'termining  the    areeptani-.'   of    a    t.-n«lor  «r<«  th' 
.if   th.*   merchant   linn   and     in.ii 
idtility  of  the  com  m.  tin;;    in 'a 
.jiriying  out  the  work,  iu   ' 

for  jitiying  recogni.'«e.l,  lur  ''*"' 

.>r  "  )«|ue.'/<<  "  to  the  int.  ibftt 

thoKi"  iHilidiMonx  are  all  in  i.i.  •  ..  ''l'^"'" 

with  their  superior  pii>.li   unl  rl  'Unt 

f.ir  lho.^. 

Tlii-K    '  I  ax  to  tho 

valu.<  ol  C.<n»ulttr 

and  other  H'potw  ii  tra.ts  for 

thi.H  cIam  of  plant  ..  ma"  lirmn, 

and  Rurh  8UUU  m  TU.Ji-"J,'AiO  \"  ils.:>"  '.n""  aK  incnlioQcd. 
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At  pre-war    rates   of   exchange   the    equivalent  in   English 
currency  would  be  £12,500  to  £62,500.     The  official  trade 
returns,  given  below,  are  not  satisfactorily  arranged  from  the 
electrical  engineers'  standpoint,  and  their  chief  value  is  in 
showing  the  comparatively  small  nature  of  the  busmess  done. 
China,  1913.       China,  1913. 
Exports  from     Imports  from 
Gt.  Britain.        all  countries 
Electrical  machinery,  excluding  prime  (estimated). 

movers,  boilers,  &c £40,000      ...      £150,000 

Electrical  material  and  apparatus  of 
all  descriptions £150,000      ...      £460,000 

{To  be  continued.) 


THE  SUPPLY  OF  POWER  OR  FUEL  FOR  AUTO- 
MOBILES ON  HIGHWAYS. 


The  Institution  of  Municipal  and  County  Engineers  discussed 
this  question  on  Friday  last. 

Mr.  J.  A.  BRoorE  (Liverpool)  said  the  department  of  his  Corporation, 
of  which  he  had  charge,  had  about  40  motors,  and  they  had  adopted  gas 
bags  on  a  number  ot  the  lighter  vehicles.  It  was  possible  that  petrol 
might  be  more  strictly  kept  for  the  military  services  in  the  future,  and 
he  therefore  advised  lus  Authority  to  provide  a  plant  for  compressing  gas 
up  to  2,000  lb.  per  sq.  in.,  and  capable  of  producing  the  equivalent  of 
120  to  150  gallons  of  petrol  per  day;  so  that  when  tlie  difficulties  with 
regard  to  petrol  were  sutJicienly  great  they  could  turn  on  to  gas  alto- 
gether. Tne  whole  of  the  plant  could  be  paid  for  in  a  short  time,  and 
a  large  saving  effected,  compared  with  petrol,  i)articularly  for  heavy 
work.  « 

ilr.  H.  E.  Stilgoe  (Birmingham)  gave  similar  details  of  tlie  arrange- 
ments at  Birmingliam,  and  said  the  regulation  of  the  traffic  was  in  the 
hands  of  the  police,  but  the  engineers  could  see  that  tlie  standposts 
were  not  erected  in  the  streets  having  the  heaviest  traffic.  The  matter 
of  street  obstruction  would  be  neghgible,  except  where  care  was  not 
bestowed  on  the  sit«s  of  the  charging  stations.  The  probable  users  of 
such  stations  would  be  vehicles  propelled  by  gas  and  electric  power,  the 
former  predominating.  Tho  matter  might  Ucvelop  into  an  after- war 
reality.  The  question  of  charging  electric  veliicles  liad  not  much  bearing 
on  the  subject-  of  street  traffic  regulation,  because  they  took  so  long  to 
charge  thai  the  most  convenient  cliarging  place  was  the  depot  or  power 
station.  The  gas  bags  were  calibrated  on  their  first  hll,  and  the  capacity 
was  stencilled  upon  them,  so  that  they  could  receive  subsequent  charges 
at  uiimetercd  stations.  (Some  of  the  omnibuses  had  gas  bags  of  700 
cub.  ft.  capacity,  which  were  made  of  the  best  balloon  material,  this 
having  a  longer  life  tlian  canvas.  An  omnibus  carrying  35  passengers 
ran  a  mile  on  00  cub.  ft.  of  gas  at  ordinary  pressure.  After  the  war, 
when  cylinders  would  Ix;  (jlitainablc  at  reasonable  prices,  gas  com])anie« 
and  garages  would  no  doubt  install  conipiessoi-s,  ami  wlicii  the  high- 
pressure  hviteni  became  general  the  wayside  stations  would  l>eroiiie  fewer, 
as  rylinders  cou  d  be  eliarged  at  tho  compressing  stations,  so  tliat  he  did 
not  lliink  Ihry  need  worry  about  the  obstruction.  They  hud  at  jjiesent 
a  highjirensure  cylinder  of  canvas,  wire  and  rubber,  capable  of  standing 
J.WW  lb.  pressure  to  the  square  inch  and  weighing  6U  lb.  when  charged 
with  250  cub.  ft.  of  free  gas  compres.sed.  The  charges  for  charging  at 
BirmingluiMi  were  from  Is.  for  250  ft.  to  2k.  for  500  ft.  Electric  veliicles 
were  g'-nerally  charged  at  night,  owing  to  the  length  of  time  taken, 
and  he  thought  they  might  dismiss  the  thought  of  having  them  standing 
in  the  street  during  the  ojierution.  His  (.  orporalion's  electric  lorries 
for  house  refuse  eolleclion  carried  2^  tons,  their  average  run  was  17-7 
miles,  and  the  maximum  25  miles  per  day,  and  the  minimum  charge  was 
20  and  the  maximum  30  units,  the  consumption  being  I  unit  )ier  mile. 
They  limk  six  hours  to  charge.  Tliis  time  eould,be  decreased  by  boosting, 
but  he  was  informed  that  it  was  not  good  for  the  batteries.  The  cost 
of  charging  was  Ob.  per  week  for  six  charges  not  exceeding  ISO  units  each. 
i)\<T  :«)  units  it  was  2d.  jk-T  unit,  with  u  minimum  of  2b.  per  (charge. 
Jyj<.al  motor  biiws  were  running  Hiiioolhly  and  giving  good  results  with 
the  gas.  What  they  were  now  using  as  a  makeshift  would,  he  thought, 
tiini  out  a  big  industry. 

.Mr.  II.  '1'.  I  iiAl'.SMN  (Kent  ( 'ouiily)  daid  they  were  all  agreed  thai  I  hey 
did  not  want  lo  hurii[H'r  commercial  enterpriHC,  but  the  uxeis  of  the 
highways  shoulil  U'ar  their  fair  share  of  the  burden  im|ioHed(iii  the  mtu- 
payers  in  conHequericu  of  their  operations.  The  present  gas  bags  held 
about  7.'il)  I  nil.  (I.  of  gun,  and  would  serve  for  M  to  10  miles,  Less 
euiiil-rioine  coiilainerM  would  no  ihiubt  be  devised.  Killing  a  7oOeul),'(t, 
L'lM  bill'  fmni  a  standpijw  might  liikc  from  15  to  30  minut4-s,  and  it  wjix 
iii.idM-iibli-  (or  a  HcricM  of  viliieles  lo  stand  on  highways  for  njipreciable 
pciio.l.,  waiting  their  turn. 

.Ml.  II.  'J'.  Wakkiiam  (.Middlesex  County)  said  the  siibjeet  was  njiicially 
important  in  the  Metropolitan  i'olieo  ttn-a.  The  gnu  and  electricity 
limb  rtakers  had  no  powers  lo  supply  outmilv  the  areas  N|K'rilied  in  I  heir 
Ofd'T'..  He  WON  under  the  iiiipre»sion  that  peopli'  who  were  at  jiieseiit 
briiit.'iiii/  rininibuHcs  from  the  seaside  to  l^ondon  were  acting  illegally 
HI  liikiiiK  supplies  (/(gas en  route.  He  was  not,  however,  oiijiosed  to  the 
jiropoMal  that  wa*  bebirii  the  meeting,  and  he  woulrl  like  the  supply  lo 
Im!  uiihuiri|M'reil.  Highway  aulhorities  had  no  power  to  Nanetiou  olistrue- 
lions,  and  it  would  l<v  dillieiilt  to  gut  expeiulilure  mi  charging  stations 
or  "  tuni'Oula  "  refunded  by  tho  public  using  the  roods. 


Mr.  C.  H,  C'ooPEB  (Wimbledon)  said  it  was  a  .simple  thing  to  gel  a 
clause  to  amend  the  Acts  so  as  to  enable  the  scheme  to  be  earned  out. 
Petrol  had  paid  a  fairly  good  tax,  and  if  a  tax  were  put  on  the- gas  the 
price  might  be  above  instead  of  below  that  of  petrol. 

Mr.  L.  1).  Thom.son  (Cornwall  County)  asked . whether  the  00  lb. 
mentioned  by  Mr.  Stilgoe  referred  to  the  cubic  foot  unit. 

Mr.  Stilooe  said  the  weight  of  the  cylimbr  to  which  he  had  referi'ed 
was  60  lb.  when  charged  with  250  cul).  ft.  of  free  gas  compressed  to 
1,800  lb.  pressure  to  the  square  inch.  This  was  equal  to  one  gallon  of 
])etroI,  sufficient  for  a  five  mile  motor  bus  journey.  If  a  motor  bus 
could  carry  a  750  cub.  ft.  gas  bag  it  could  carry  a  good  many  cylinders. 
Mr.  W.  N.  Blair  (St.  Pancras)  said  stations  could  not  be  permitted 
in  such  streets  as  Oxford-street,  and  frontagers  ip  adjacent  streets 
might  object  to  vehicles  standing  waiting  their  turn  for  charging  in 
front  of  their  premises,  and  the  result  would  be  that  they  would  leave 
the  premises  and  depreciation  of  property  would  ensue. 

Mr.  0.  E.  Winter  (Hampstead)  said  the  Metropolitan  Boroughs 
Standing  Joint  Committee  had  passed  resolutions  expressing  the  opinion 
tliat  each  Borough  Council  should  have  the  right  to  veto  an  installation 
within  its  jurisdiction. 

Mr.  J.  SUTCLIFFE  (Woolwich)  said  the  resolutions  submitted  by 
Mr.  Winter  did  not  exhibit  a  progressive  aspect  towards  the  question. 
It  must  be  recognised  that  motor  traffic  was  growing,  and  the  suggestion 
that  the  local  authority  should  have  the  power  of  veto  was  ridiculous. 
The  matter  wanted  deciding  on  different  lines  from  that. 

Mr.  Willis  (Chiswick)  said  In  his  district  the  gas  company  -would 
not  incur  the  expenditure  of  constructing  a  lay-by  off  the  road  at  a  spot 
selected  by  the  Council,  Hut  they  had  provided  a  charging  station  within 
two  miles  of  that  point.  The  Government  had  admitted  the  principle 
of  charging  electrical  vehicles,  and  he  did  not  think  they  would  cavil 
at  charging  with  gas. 

Mr.  F.  P.  D  JLAiioRE  (Bournemouth)  said  the  gas  company  at'Bourne- 
mouth  installed  three  stations,  of  which  the  Council  approved,  and,  as 
tho  Council  disapproved  of  the  site  for  a  fourth  station,  tho  company 
adopted  the  practice  of  supplying  gas  to  vehicles  through  a  tube  from 
a  gantry  over  their  show-room  premises.  He  suggested  that  there  could 
be  no  way  in  which,  as  Councils,  they  could  interfere  with  companies 
who  adopted  .such  a  course  as  that.  He  did  not  regard  the  system  as 
permanent,  as  it  could  not  compete  with  petrol  at  its  pre-war  cost. 

A  number  ot  other  speakers  also  took  .part  in  the  discussion,  and 
finally  Mr.  Browsridob  (Birkenhead)  jiroposed  a  resolution  in  favour 
of  providing  such  facilities.  This  was  referred  to  the  Roads  Committee 
for  consideration  and  report. 


MR.  SYDNEY  T.  ALLEN'S  ADDRESS  TO  THE  BIRMING- 
HAM LOCAL  SECTION  OF  THE  INSTITUTION  OF 
ELECTRICAL  ENGINEERS. 


In  his  inaugural  address  before  tho  Bii'mingham  section  of  the 
Institution  of  Electrical  Enginoors  on  Nov.  14,  Mr.  Alien  remarked 
that  since  the  outbreak  of  war  there  had  been  a  tendency  to  uifor- 
maUty  in  tlic  discussions  of  technical  societies.  This  greater  freedom 
was  often  desiiuble.  Another  feature  luul  been  the  growing  closer 
relatioiisliip  between  those  associated  respectively  with  the  theo- 
retical and  the  mamifactm'ing  aspects  of  electrical  technology. 
The  fact  is  becoming  realised  that  no  barrier  should  e.xist  between 
the  theorist  and  the  practical  man.  Jt  wiis  desirable  also  to  en- 
courage discussion  among  the  junior  members  of  tho  profes.sion, 
and  he  tlieicfoii- julvoivited  the  forinilion  of  a  (Studeuls'  .Section 
in  the  Birmingham  area.  Another  suggestion  was  the  formation 
of  a  Central  Bureau  or  llendciufirters,  not  necessarily  a  club,  but 
some  body  securing  the  loc^al  benelits  such  a,s  had  followed  tho 
jiroinotioii  of  the  Engineers'  t.'lub  in  Manchester. 

Turning  to  piiietical  develoimicnts  in  the  industry,  he  referred 
esjieeially  to  electro-mclalluigical  and  chemical  furnaces,  such  as 
those  for  the  smelting  and  relining  of  metal.s,  and  the  making  of 
calcium  carbide,  j>lios])lioriis,  iiluininium,  &c.,  .some  of  which  con- 
sumed lip  to  Ill.OOOkw.  A  distinction  should  be  drawn  between 
fiirnaees  applied  for  work  where  electricity  was  pre-eminently  Suitable 
and  those  in  industries  where  tho  electrical  fiirnaoe  is  still  a  com- 
jietitor  with  fuel  furnaces.  In  many  cases  plants  had  been  init  into 
o|ieiiitioii  owing  to  thiMlidicully  of  transport  of  )uateiittls normally 
jiiodneed  in  other  countries,  where  water-jiower  was  abundant. 
Jt  niiiHt  not  be  too  readily  assumed  that  becau.se  the  elcclrieul 
carbide  furnace  had  lit  lie  to  fear  from  any  fuel  furnace,  it  was  the 
only  tyjie  that  could  make  headway  in  this  country.  Klectrieily 
oblaiiied  from  eoul-buniing  was  in  general  more  costly  than  that 
jirodueed  from  hydraulic  j)0wer.  Xiie  siijijily  .of  electricity  on  iv 
much  larger  scftle,  and  at  mticli  cheaper  prices  must  receive  (irst 
lonHJdoraition  in  the  near  futuri'.  'J'lie  number  of  generating 
Hialions  must  bo  reduced,  but  their  jiositioii  nuist  be  carefully  M 
eliosen,  in  view  of  the  fact  that  the  ecnties  of  maximum  coal  output  jf 
are  lending  lo  alter. 

'J'lie  (jiieslion  whether  it   wua    more  economical    to  produce  gas  ^j. 
from]  I  he  coal   at  the  ^collierica   and  transmit   it   niider  picssiire  to  Sf 
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Lf-nerating  stations  also  deserved  consideration.  No  great  decisions 
'Ml   these  points   of  national  importance  should  be  taken  without 

\er_v  careful  survey  of  the  whole  problem.  A.schemeofi-lectrical 
liking  up  of  existing  generating  stations  should  precede  any  great 
lianges  in  the  matter  of  centralisation  of  electric  power  supply. 

After  summarising  the  advantages  to  be  gained  by  linking-up 
systems,  and  discussing  the  best  means  of  co-operation  under  a 
control  board.  Mr.  Allen  referred  to  the  question  of  quality  of  coal. 
There  w;w  much  waste  of  transport  in  tlic  conveyance  of  hundreds 
of  thousands  of  tons  of  useless  material,  which  was  incombustible. 
In  the  .Midlantls  the  overall  cost  of  inf oiubustible  matter  contained 
HI  coal  to  the  uSer  must  average  £1  per  tun.  It  was  useless  to  quote 
ligures  for  lbs.  of  coal  per  unit  generatcfl  unless  the  heat-value  of 
the  coal  used  was  speciHcfl.  .There  would  be  a  great  saving  in  con- 
nection with  fuel  if  a  standard  specification  for  coal  could  be  agreed 
upon. 

Jn  conclusion,  >[r.  Allen  referred  to  the  desirability  of  fuller 
utilisation  of  the  engineer's  services  on  national  problems,  mention- 
ing the  bulletin  issued  by  the  United  States  Consulting  Poard, 
wliich  deals  with  the  s\ibmarinc  and  kindred  problems.  It  was 
interesting  to  notice  that  the  Board  that  i.ss wed  the  bulletin  consisted 
mainly  of  electrical  enguneeis.  The  governing  boilies  in  the  L'nited 
•States  realised  the  importance  of  encoura^iing  serious  thought  on 
such  problems,  and  providing  opportunitiis  for  men  to  find  oppor- 
tunity of  serving  their  country  in  some  spccilic  line  of  service.  In 
this  country  it  waslikcwwe  most  desirable  to  secure  the  co-operation 
of  all  the  available  talent  in  dealing  with  such  problems,  and,  in 
particular,  to  mobilise  those  in  the  electrical  industry  in  the  service 
of  the  nation. 


TANNING  BY  ELFOTRICITY.* 

A  process  for  taiuving  and  impregnating  materials  according  to 
llio  principles  of  electro-osmosis  is  patented  by  Botho  Schwerin,  of 
I'rankfort-on-the-Main,  (lermany  (assigned  to  Klektro-Osmose  Ak- 
lien;;(scllsi-haft  of  Berlin,  (iermany).  .As  applied  to  tanning  hide 
with  tannin,  the  process  is  as  follows  :  (The  hide  is  a.-isumed  to  have 
been  plumbed  with  lime.)  In  Fig.  1  A  is  a  rectangular  ve-isel,  sub- 
divided into  four  compurtmcntj*,  by  the  diaphragms  .5  and  0.  The 
middle  com[)artment  is  further  auh-divided  into  compartments 
2  and  3  by  the  hide  7  which  is  stretchcil  in  a  frame  either  directly 
or  with  use  of  a  support.     Behind  the  diaphragms  are  arranged 
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fwrforated  iHiliw  8  and J>,' ill  contact  with  the  diiiiHiragms.  The 
fttler  Miiiy  coMiiHl  of  ii  eelUiloH<i  pr<>|mrAli<iii,  like  pareliment  paper 
or  vi"eom<.  Tho  cntlidde  ehiimber  1  lUid  tin  anode  ehamber^l, 
»ni  filled  with  wiiter,  which,  in  onler  to  nvoid  ii'HiHtiiuce,  prcd'ralily 
"••Hi. Mils  tnu'OH  of  ciiuhIii'  nodii  ni  tho  vathoile  elmmber  and  of 
':  iiKueid  ill  the  iiiiodecluimlier.  In  the  iiiinilic  middle  cluimber 
'  wiitT,  In  the  cathiidie  mliMI"  I'lmmlxT  It  dilute  iieid  nuilable 

hide.      Will  II    111''   el'sliiidi-*  lire  eiiimi-elnl   with   the 
1  .  <<  of  elerlrir  riirniil,  the  hide  in  liixl  piiiiliid  in  that 

'tlirr  liimie  ii'siilui'H  miytriite  out  of  it  nnd  |mHH  inlii 
'  ■iiiiibrr  tliKHi^li  the  fi<i  Illy  iieKiitive  diapluiiKui.      I'v 

I    llie  hide  |<  c  iium'il  to  full,  nnd  at  the  nniiie  time  to 

'  limlly  iif  ilnmner  electro  iionitive  ihariicter.     The  lirnt 

"lime  1.1  i|ir>  trpniiM.iit  H  lit  nil  end  when  the  de  udiMirpliim  of  th«' 
bnnie  ri'miliiia  t>i  r,,i„|.|ele. 

The  tiiiiiiiii^  lii|uiM   IH  leiw  ilmr^.d  iiilo  iL'      '  .       ,      . 

the  eiilU,,),..      Hy   ,!„,  „,,,„,„  „(   ,1 1,.,  |,„    , 

OOli-tiliimiU  ,y|,|,.|,  ,„„|,|   |,„„|,,r   II, „.,..,      , 

*  JQrom  "  MoUllurgiuttI  muI  t;lK'nklval  Biigliicorlng." 


cathodic  diaiihragm.  On  the  other  hand,  the  negative  ions  which 
jirevent  or  Umit  the  migration  of  the  tannin  migrate  first  through 
the  hide  and  then  into  the  anode  chamber  through  the  indifferent 
diaphragm.  Proportionally  to  this  progressive  purification  of  the 
taimin  liquor,  the  solution  of  the  tannin  migrates  through  the  hide 
ani  appears  in  the  middle  chamber  '.i,  whence  the  solution  is  with- 
drawn. After  it  has  been  replenished  it  can  be  used  again.  This 
has  the  advantage  that  the  longer  the  tanning  liquor  is  used  the 
purer  it  is'.  The  anodic  diaphragm  must  have  such  a  jwtential  that 
the  actual  ions  can  migrate  through  it.  while  the  tannin  cannot. 
If  pure  tannic  acid  solutio;',  which  contains  no  ions  that  e.in  hinder 
osmosis,  is  used  from  the  begiiuiiiig,  the  hide  need  n&t  be  stretched 
in  the  middle  chamber,  but  merely  suspciided  therein.  Circulation 
of  the  tanning  liquor  by  stirring  is  then  penuissible. 

If  an  impure  tajming  liquor  contains  acid  residues,  the  osmosis 
of  the  tannin  solution  Will  not  occur  imtil  the  acid  residues  have 
passed  the  hide  in  order  to  be  separated  by  the  anodic  diaphragm. 
If  now  by  stirring  the  acid  residues  are  again  brought  around  to  the 
cathode  side,  the  migration  of  the  taimin  solution  .aid  therefore  the 
tanning  will  be  more  or  less  delayecL  .So  also  basic  residues  which 
ate  brought  by  stirring  to  the  anode  side  of  the  hide,  act  to  diminish 
the  electric  charge  of  the  liide  by  the  back-migration,  and  this  is 
obviously  accompanied  by  a  delay  of  the  migration  of  the  tannin. 
In  impure  tamiin  solutions,  therefore,  the  hide  must  be  stretched. 
(l,22!1,1.50,  Jiuieo,  I'JIT.) 


ELECTRICAL  CONTRACTORS'  GUARANTEE  SCHEME. 


We  are  informed  that  tho  Ciuarantec  of  Work  ISeheme  of  the 
Electrical  Contractors'  Association,  as  set  out  in  the  Articles  of 
N.K.C.T.A.  (Ltd.),  a  company  formed  by  the  Association  for  the 
e.xpress  purpose  of  putting  tho  scheme  into  practice,  is  at  length  an 
accomplished  fact.  The  facts  are  fully  set  out  in  the  December  issue 
of  tlie  "■  Klectrical  Contractor."  Presented  to  the  Council  first  in 
1J12,  the  [)rop3sals  now  finally  adopted  have  been  subji'cted  to 
more  discussion  and  have  triumphed  over  more  widespread  opposi- 
tion than  anything  else  the  .Association  has  taken  in  hand.  I'wico 
previously  the  goal  appeared  to  have  been  reached  and  a  date  fixed 
for  putting  the  scheme  into  operation  only  for  the  whole  luatter  to 
go  into  the  melting  pot  again,  first  at  the  instance  of  the  Board  of 
Trade,  which  found  the  new  jiroposals  inconsistent  with  the  Charter 
of  Incorimration  of  the  E.C.A.,  and  so  necessitated  the  fonnatiun  of 
N.E.C.T..\.  (Ltd.).  and  later  by  tho  renewed  opi«.)silion  of  certain 
important  branches  and  sections  of  the  Association. 

It  was  at  this  juncture  that  the  Coiuuil,  confiriiiing  its  adoption  of 
the  scheiue.  made  the  ilrtfe  of  its  being  iiiveii  elT.  t  Mil.j,  .  t  !,•  the  calling 
of  spci'ial  meetings  in  sections,  and  liraiulies  •■!■  -h  members 

of  tlie  Council  wer»i  to  be  given  an  oiquirt  iinil  >  i  he  subject. 

A  .series  of  such  meetings  lius  Ikvu  licM,  ami  uiv  -  of  »i>|>n>viil 

recorded  in  every  instance,  the  unBiiinunis  aci.<.iii.iui.c  if  tlic  scheme  by 
the  Northern  Section  .Meeting  at  Lexis  on  Nov.  3,  Umg  the  liniil  act 
ri'quired  to  justify  the  Council  in  pnveeding  immediately  to  put  tho 
scheme  in  o|H'rntioii. 

No  clmilil,  the  reiison  lliat  so  much  disiiDwioii  and  delay  occurrc<l  »•»» 
that  the  ]>roposid  In-ing  so  uniqiie  in  .  Ii  ii  i'  let.  il>  a.l\.iii'  ic  -  «>re  far 
from  obvious  at  the  outset,  and  consil  iiion 

was  neiessiiry  lu'lon'  memlH-rs  genci. 
lliuirainee  of  Work  .Vheme  in  its  In 
immcMliiile  piolit  to  iinliv  i.lii.ils.  but 
sUliis  of  the  hIk.U'  e.iiili.e  liiii:  triide. 

In  sini|ile  terms  the  sihonn  .  "I"'  li 
of  N.R(  .r..\.  (Mil.),  provia. 
diM'iili'd   iliirili);   tlie   iiexl    le«    > 
giiiiranler  Ihiil  the  work  .i  .  . 
with  llie  utaniliinl  nniun 
Inntitution  of  Kleetrnn 
giiiiniiili-e  with  its  piir«. . 
ini|N<»e(l  mill  iiiiiple  p<<»< 
nnd   ik(l<>r  cniiipti-tluii   <' 
m  lnMiie  ini'tiiis  llmt   lii'ii 
I  nil    liiiil    plaie    within    ' 
stnifis  ili'tiiiilelv  nixl  li' 
III-   l.M.K-.V.^  who,  nil. 
I'll' <airiiK<<  KlipxHket  In 
IIIkI  llirlllfM'bea  U'lllg  Irl 

The  littine  l»slli'  I 'I  ill. 
n(  llh'  nie^'tilli:  ••(  I  111'    N 
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ON  THE  GIVING  OF  PROXIES. 

It  will  be  remembered  that  in  Mav  last  the  Institution 
of  Electrical  Engineers  took  the  uiiusual  step  of  adoptiiic; 
proxy  voting,  so  that  all  its  members  might  readily  take 
part  in  special  decisions  reached  at  general  meetings  of  the 
Institution.  At  the  time  this  step  was  taken  some  oppo- 
sition was  evident,  and  we  expressed  the  view  in  The 
Electrician  that  the  change  wotdd  not  necessarily  be 
beneficial.  In  the  case  of  limited  companies  this  method 
of  voting  is  obviously  desirable,  and  as  a  rule  the  point  at 
issue  is  clearly  tlefiued.  It  may  be  that  an  important 
financial  decision  is  to  be  reached,  such  as  the  sale  of  the 
business,  or  the  raising  of  further  capital  to  the  prejudice 
of  existing  .shareholdere  ;  or  it  may  be  that  the  state  of 
affairs  in  the  opinion  of  many  shareholders  is  very  un- 
satisfactory and  that  a  committee  of  inquiry  is  desired. 
In  such  cases  the  use  of  proxies  is  a  distinct  advantage, 
so  that  the  interests  of  shareholders  at  a  distance  may  be 
protected. 

In  scientific  societies  such  acute  (questions  seldom  arise. 
Matters  of  policy  must  inevitably  be  left  in  the  hands  of 
the  Council,  and.  generally  speaking,  a  proposed  change 
in  the  Articles  of  Association  is  almost  the  only  matter 
that  may  arise  on  which  the  membership  at  large  will 
desire  to  express  an  opinion.  In  the  case  of  the  Institution 
of  Electrical  Engineers  the  only  instances  of  recent  years 
in  which  the  desirability  of  proxies  was  evidently  felt  was 
when  it  wa,s  proposed  to  expel  enemy  members  and  when 
a  new  class  of  membership  was  to  be  formed. 

We  are  moved  to  make  these  remarks  on  account  of  a 
special  general  meeting  held  last  week  by  the  Institution 
of  Electrical  Engineers.  It  was  a  disciplinary  meeting, 
private  in  cliaracter,  and,  therefore,  we  are  not  free  to 
give  any  account  of  the  proceedings.  Suffice  it  to  say  that 
proxy  forin.s  were  sent  out  by  the  Council,  and  members 
were  requested  to  return  these,  jilacing  their  votes  in 
certain  hands.  No  statement  was  issued  at  that  time  by 
either  the  Council  or  by  the  member  whose  conduct  was 
in  ([uestion  as  to  the  merits  for  or  against  the  proposed 
action,  and  thus  it  happened  that  many  members  sent 
in  their  proxy  forms  without  knowing  anything  whatever 
about  the  case.  Now,  a  few  moments'  consideration  would 
have  Hhr)wn  the  members  that  in  executing  tlieir  proxies 
as  rerjiifsted  tliey  were  giving  their  votes  to  members  wlio 
had  already  judged  the  case.  Later  on  a  statement  was 
issued  by  the  member  in  (jiiestion.  and  tlien  we  do  not  doubt 
that  some  of  th<-  nienibers  wiio  had  executed  their  ])roxies 
(•ame  to  the  conclusioM  that  they  had  acted  somewhat 
hastily  and  inadviHe<l!y.  '{'lie  net  result  of  tlie  jtroxies,  if 
used,  was  such  as  tn  render  the  deliberations  of  the  meeting, 
which  we  are  glad  to  state  was  very  representative,  (piilo 
inefTeetive,  Hince  the  proxies  rendered  a  decision  in  favour 
of  the  Council's  view  inevitable.  We  are  glad  that  during 
the  course  of  the  meeting  tlie  unfairness  of  such  a  jiosition 
became  clear  on  all  sides. 

It  must  be  remembered,  howev(<r,  that  lUiv  peinon  is  free 
to  canvass  for  proxies  to  further  his  own  views,  and  it  is  thus 
clear  that  the  Council,  liaving  adoj)ted  a  particular  view 
themselves  must  inevitablv  ask  for  iiroxies  in  order  to 
(■ouiitera<'t  any  proxies  obtained  against  this  view.  Jlciu'.e 
it  appear'!  tint  the  evil,  tince started,  cannot  well  l)estoj)ped. 


The  moral  of  the  incident  is  that  members  should  nut 
rxecute  proxy  forms  without  a  due  sense  of  their  lesponsi 
bility.  To  hand  over  one's  conscience  in  judging  questions 
of  right  and  wrong  into  the  care  of  another  member  is  not 
a  procedure  to  be  adopted  in  cases  of  this  kind.  Any  such 
.shifting  of  personal  reiiponsibihty  may,  in  our  opinion, 
react  seriously  upon  the  Institution  itself,  and  we  feel  that 
where  the  conduct  of  a  member  is  in  cpiestion,  proxies 
should  be  entirely  ruled-  out..  We  fear  that  as  matters 
stand  at  present  this  is  not  legally  practicable,  and  that 
when  a  special  general  meeting  is  called  any  member  is 
free  to  obtain  proxies.  It  might,  therefore,  be  necessary 
to  alter  the  Articles  of  Association  once  more,  and  although 
this  involves  a  certain  amount  of  formality  and  trouble, 
we  certainly  feel  that  it  should  be  done  if  the  interests  of 
individual  merabeis  are  to  be  safeguarded. 


REVIEWS. 


Preliminary  Mathematics.    By  Prof.  F.   E.   Ausim,   B.S.,    E.E. 
(Loudon:   E.  &  F.  Spoil,  Ltd.)     Pp.  iv.-i-169.     5s.  __ 

This  book  has  been  written  for  the  use  of  those  pupils  whose 
mathematical  training  has  been  limited  to  the  study  of  arith- 
metic, and  it  is  of  the  nature  of  a  connecting  link  between  that 
subject  and  algebra.  The  author  has  carefully  selected  the 
subject  matter  so  that  the  work  will  be  found  particularly 
useful  to  the  pupils  of  the  eighth  grade  in  American  schools 
and  of  the  '"  Junior  High  School."' 

The  book  is  divided  into  two  Parts,  of  which  Part  I.  is  sub- 
divided into  15  lessons,  dealing  with  such  subjects  as  notation, 
^Roman  figures,  algebraic    symbols,    mathematical  processes 

(H X -;-),  decimals,  negative  quantities,   roots,  proportion 

and  logarithms. 

Part  II.  is  particularly  useful  to  the  rather  more  advanced 
student  who  wishes  to  pursue  the  study  of  algebra  somewhat 
further,  for  the  purpose,  for  example,  of  sitting  tor  the  American 
College  Entrance  Examinations.  This  Part  contains  a  further 
eight  lessons  dealing  with  sucli  subjects  as  quadratic  equations, 
progressions  and  clock  problems. 

A  feature  of  the  book  is  the  considerable  number  of  typical 
examples  fully  worked  out  for  the  guidance  of  the  student, 
many  of  which  are  prepared  to  show  the  practical  application 
of  the  tiieory  under  discussion,  and  the  -[jrobleins  which  follow, 
are  provided  in  Part  II.  with  answers  in  order  to  assist  the 
private  student.  The  book  concludes  with  a  number  of  papers 
recently  set  in  algebra  at  the  various  American  College  En- 
trance Exaniiicioions  with  complete  solutions  to  the  (piestioiis 
set. 

Useful  tables  of  interest,  and  of  weights  and  nieasiircs  and  a 
(■iiin|)rehciisivc  iiide.v  of  the  contents,  coni]>lete  a  hoiiU  wiiich 
sliould  prove  useful  to  those  .students  foj'  whom  it  has  been 
prej)ared.  15.  W.  ('. 

Actions  Physiologidues  et  Dangers  des  Courants  Elentriques 

liy  J.  BoUKT.     (Paris  :  Ganthior- VUlurs  ct  Cio.)     J'p.  88.3fr.  25o. 

Of  the  six  chapters  into  which  M.  Kodet  has  divided  his 
book,  only  one  relates  to  the  ])liysiological  actions  of  ciuients 
of  electricity,  and  in  this  is  provided  a  most  excellent  sunnnary 
of  the  chief  work  performed  by  piiysiologists  in  tliis  connection. 
The  bulk  of  the  remainder  of  tiie  volume  contains  a  descrijition 
of  the  dangers  that  may  arise  in  connection  with  tlie  use  of 
electricity  and  nt  tlie  methods  that  may  be  adopted  in 
onler  to  a\(iid  nr  jirevent  accidents.  One  cliaptcr  M.  Kodet 
reserves  for  a  <les(ription  of  a  innnber  of  accidents  re(H)rdod 
as  having  occurred  in  \ari(ius  jiarts  of  tlu'worlil.  The  statis- 
tical analysis  that  accumpanies  this  descriplion  sliould,  as  the 
aii1iior'4»elieves,  jirovc  interesting  and  useful  hutli  to  those 
who  Htijiply  and  those  who  u.se  electi'icnty.  A  miv  piaitical 
clia|)t('r  is  that  in  wiiich  the  various  methods  that  have  hccn 
siigt^e.Micd  und  used  on  behalf  of  victims  of  accidents  arc 
described. 
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SIL'UEgroWN  PRODUCTS 

Dynamos,  Motors,  Cables,  Wires,  Telegraph  and 
Testing  Instruments,  Primary  Batteries,  Carbonn"n 
almost  any  shape  and  size,  Electric  Trucks  and  De- 
livery Vans,  Insulating  Tapes  and  Jointing  Materials, 
Rubber  Gloves,  Engine  Packing,  Ebonite  Accumu- 
lator and  liattery  Boxes,  and  Apparatus  for  Wireless 
Telegraphy. 

\X  rite  for  List  No.  16,  giving  complete 
range    of     Silvertown     Manufactures. 
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TELEPHONE    RECEIVERS 

FOR  ALL  PURPOSES  WHERE 
IMPROVED  ARTICULATION  AND  SENSITIVENESS  ARE  REQUIRED. 

THOUSANDS     IN     USE. 

These  Receivers  are  designed  on  an  entirely  new  principle  and  are 
fitted  vnth  a  simple  adjustment  to  enable  the  best  results  to  be  obtained 
under  all   conditions.     Wound  to    any   resistance   up   to  b.ooo  ohms. 


SOLE  MANUFACTURERS : 


S.  G.  BROWN,  LTD., 


WiUesden  Lane, 
N.     ACTON, 
LONDON,    W. 


1 


Te'.epaphic  Address:   "Reactance,  Vic,  London.' 
Coda:  Western  Union  and  Private. 


Telephone:  Victoria  2538. 


BROWN,  BOVERI  &  CO.,  LIMITED, 

ENGINEERS. 

(Temporary)  Head  Office  for   the  United  Kingdom  and  the  Colonies: 

9.  OLD  QUEEN  STREET.  WESTMINSTER.  LONDON.  S.W.  1. 


SIMPLEX 

Wires  and  Cables 


FO!^  la.ECTKIC  DISTRIBUTION  OF  ANY  SORT 


RUBBER,  PAPER  OR  CAMBRIC  INSULATION 

Sdlisfiit  tin  y  srrvirc  itiid  ijiticl;   (Iclivcrics 

Simplex  Wire  &Cable@ 
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M.  Kodet  is  an  author  of  considerable  experience,  and  the 

writing  here  bears  witness  to  the  fact.     He  has  set  out  the 

-  results  of  his  researches,  which  must  have  been  wide,  ver>- 

clearlv  and  well,  and  has  produced  a  most  readable  book  full 

of  information  certain  to  prove  most  helpful.  C.  P. 

Elementary  Princioles  of  Wireless  Telpgraohy.  By  R.  D.B.ixgay. 

(Londou  :  Tho  Wireless  Press,  Ltd.;      I'p.  viii.-f  241.     Part  II.     2s. 

The  first  edition  of  this  book  was  reviewed  in  The  Elec- 
trician' of  July  2,  191.3,  so  that  we  need  not  say  very  much 
on  the  occasion  of  the  second  edition,  which  has  now  been 
issued.  This  edition  is  divided  into  two  parts  to  make  it  more 
convenient  for  the  .student.  Part  I.,  in  addition  to  the  matter 
published  in  the  first  edition,  contains  further  information 
regarding  receivers  and  aerials,  and  in  Part  II.  the  component 
parts  of  a  transmitter  are  explained  separately,  along  with  the 
theory  of  the  conditions  of  resonance  under  which  they  can 
nio.3t  eSectively  be  combined,  and  to  which  each  part  should 
f     be  adju.sted  to  form  an  efficient  tran.smitter. 


CORRESPONDENCE. 


]).  S.  AM)  S. 

TO   T.IE    EDITOR   Of  THE    ELKCTRICIAX. 

SiK  :  With  reference  to  the  article  in  the  current  issue  of 
The  Electrician,  entitled  "  D.  S.  ftnd  S.,"  it  will  be  generally 
agreed  thet  it  hr.s  now  become  a  matter  of  urgency  for  some- 
thing definite  f,nd  adequate  to  be  done  for  disabled  soldiers  and 
sRilors  :  and  while  the  electrical  indnsny  in  general  and  the 
electricity  Kuppl_\'  authorities  in  piMticulf.r  cannot  do  more  r.t 
the  mosi,  than  touch  the  fringe  of  tlie  problem,  thr.t  is  no 
reason  wh)'  they  should  not  set  an  c,\:jiiple  to  Oiher  industries 
and  authorities  by  doing  whet  they  ciin.  The  first  essentirl 
to  succcHH  in  any  Hcheme  for  the  einplnvnient  of  these  disftbled 
men  is  a  real  desire  to  do  soniei.hing  fur  them  as  a  slight  return 
for  what  they  ha\  e  done  for  the  coiini  i  \ .  If  one  is  unfoituni'.te 
in  the  particular  men  selected  for  exp.  riinent,  there  is  a  teii- 
dency  to  juni|>  to  a  resh  conclusion  its  to  the  general  iin.suit- 
jibility  of  ilisabled  men  for  the  partieular  class  of  work  con- 
cerned. 

In  the  electricity  depuitmeiit  of  the  (Glasgow  Corporation  we 
h»ve  e.xperimented  to  a  con.sidereble  c-xtent  with  ex-erniy  men 
whos<.'  disability  is  the  want  of  an  I'.rni  or  a  leg.  The.se  men 
have  been  put  into  the  meter  repi'.inng  workshop,  and  the 
rcMultH  hav(!  been  most  .satisfactorv  .  l*'i\  e  one-legged  men, 
after  a  short  period  of  training  undei  .'ii  experienced  trade.><ni!'.n. 
have  Mncce.s,Hfully  aeijuired  sullicietii  >kill  to  repair  and  overhaul 
several  types  of  mercury  aMi)iere  licnir  meters.  In  <i\illife, 
prior  to  entering  the  army,  the.se  men  were  engaged  in  such 
Work  as  coal  niininir,  calico  printing,  railway  shunting  and  other 
rk  of  an  unskilled  nature.  The  essential  requirement  on  the 
part  of  the  men  to  fit  them  for  work  of  a  light  semi-skilled 
nature  in  willingiu'SH  to  learn.  The  men  we  have  in  our  em- 
^j)loynient  hft\  ■•  lidfilletl  this  ri'ipiirenient  in  a  most  encouraging 
knanner.  and  the  pliv.sieal  disiilnliiv  has  been  largel\  merconn' 
\y  general  aleUneM  and  anxiet_\   on  the  part  of  the  men  to 

istify  themselves. 
f    Our  exjwrience  with  one-armed  men  has  been  no  lens  hopeful. 
>Vi'  have  engi'ged  several  of  these  men,  mainly  for  light  lubour- 
.  Work,  taking  meters  to  and  from  consument'  premise.^,  and 

' 'nd  re-enanieljiii^  meter  eusex. 

•  live  in  i-xperimentin^  '.» ith  these  men  was  to  see  .vlii't 

done  to  help  thejii  :   bin  in  tho  seqiiol  wo  have  founil 

'  'l"'y  have  renpoiideil  ho  readily  to  our  effort.^  on  their 

'*"  that  their  rontiniied  rniploymcnl  ha.i  become  (]niie  t\ 

ml  inmmrrcial  pn.po.Hiii.in. 

^Iiftll  lie  ((la,(  (,,  (urmsli  parlinilars  o'  our  niithml  of  trBinin>{ 
"IV  ..,ie  Willi  in  iiitereNted,      I  am.  fi>-  . 

'  ''tinn  Kleetriijiv  Uejii  ,  W     W     I.vkm 

'      v>y,  Nov .  2M 


I  E.E.  DISCISSION  OX  THE  MEIRIC  SYSTEM. 

TO   THE   EDITOR  OF   THE    ELECTBICIAX. 

Sir  :  In  the  note  published  in  your  issue  of  Nov.  23  under  tho 
above  heading  reference  is  made  to  the  lecture  I  had  the 
honour  of  deli^  ering  before  the  members  of  the  Institution  of 
Ci\  il  Engineers  and  kindred  institutions  in  March  last. 

My  lecture  wr.s  subsequently  reproduced  in  pamphlet  form, 
of  which  I  enclose  a  copy  and,  in  the  event  of  any  of  your 
readers  being  particularly  interested  in  the  approaching  I. E.E. 
discussion,  I  should  be  glad  to  supply  copies  as  far  as  my  stock 
permits  on  healing  from  them. 

The  inclusion  of  this  subject  in  the  I.E.E.  syllabus  for 
December  13th  is  welcome,  as  aSording  a  further  opportunity 
for  its  complete  ventilation  at  a  time  when  it  is  receiving  con- 
siderable attention.  I  venture  to  hope  those  participating 
in  the  debate  will  devote  their  attention  to  the  suggestion  ot 
ways  and  means  of  overcoming  such  difficulties  as  are  inci- 
dental to  any  change  rather  than  to  criticisms  of  the  destmctive 
order  which  would  merely  postpone — and  therefore  render  still 
more  difficult — our  ine\itable  adoption  of  this  overdue  reform. 
— I  am,  &c.. 

Hale,  Nov.  21.  H.\rrv  Allcock,  M.I. E.E. 

P.S. — In  regard  to  Mr.  Silver's  letter  in  the  same  issue  of 
your  journr.l,  I  would  like  to  say  that  the  adoption  of  the  word 
■'  mil  "  by  the  .Joint  Committee  on  decimal  coinage  to  signify 
one  thousandth  pait  of  the  £  sterling  is  due  to  the  difficidty  of 
finding  an  alternative  expression  to  convey  that  meaning.  Mr. 
Silver's  suggestion  of  the  word  "  kil  "  is  hardly  suitable,  as  iti 
implies  a  thousand  times  instead  of  a  thousandth  part. 

DECIMAL  COINAGE  AND  METRIC  SYSTEM. 

TO   THE   EDITOR   OF   THE   ELECTRICIAN'. 

Sir  :  In  reply  to  Mr.  Silver,  permit  me  to  point  out  that  the 
Greek  work  "  Xilioi  "  has  already  been  approjiriated  for  the 
expression  of  '■  thousand  fold,"'  as  in  kilogram,  kilowatt,  while 
the  Latin  word  has  been  used  for  "  thousand  part,"  as  in 
millimetre,  millivolt.  It  might  have  been  better  to  use  .some 
old  word,  such  as  ■"  stiver  "'  or  "  groat "'  for  the  new  farthing, 
but  let  us  remember  the  French  proverb  "  Le  mieux  est 
lenneini  du  bien,"'  for  the  advocacy  of  rival  det.ail  means  pro- 
crastination and  the  spectacle  of  unanimity  between  the  thn>e 
bodies  mentioned  is  too  valuable  to  disturb  when  then»  is  .% 
chance  of  our  getting  a  decimal  coinage  within  a  reasonable 
period. — 1  am,  &c., 

London.  Nov.  2<i.  Edward  C.  Barto.n. 


TO  THE  EDITOR  OF  THE  ELECTRH  lAX. 

Sir  ;  My  brother.  Second-Lieut.  E.  K.  Ea.son,of  Eiison  &  S<iiis, 
Dublin,  has  been  using  the  sugi;ested  decimalised  coinage  in 
.some  of  his  work,  and  suijcested  the  use  of  the  word  "  mw  " 
an  the  one-thousandth  i>art  of  u  £1.  This  word  seems  very 
rea.sonable  as  it  corresponds  to  no  existing  coin,  and  has  thrt 
"  mi  "  in  it.  I  should  think  all  .scientists  would  di.slike  the  use 
of  "  mil  "  as  it  is  so  univorsall}  used  for  one-thousnndth  inch. — 
I  am.  &c.. 

Dublin.  Deo.  J.  Alkc  B.  Easox. 

BKlTiSIl  METIIOD.-i  JN  FOHHIGN  TKADE. 

To   THE    EDITOR  OF   THE   KLKCTRICIAN. 

Sir  :   \  letter  from  India  recently  nppearwl  under  the  abovo 

bending  in  some  of  the  elcctric.il  papers  from  "  Trumpeter." 
and  I  cri-ve  leave  to  give  a  snu-ll  example  of  how  things  should 
not  be  done. 

Ill  .September.  lOlti.  u'             '  iM.int.  of  returiiim;  to  India. 

I  personally  ga\e  mi  o,  ■  well  known  London  linn 

for  an  rlccirie  toaster.  )  "t  there  nul  then— .»om-> 

22!«  ,  I  think.   I  was.ofc  imn-d  fcirdelr>  .a^noneof 

thew  were  in  xlock  at   ^  pe^pftirh  was  advi.vd 

a  f«  w  months  ago,  and  tie   •  1  m  S>pteml.er,  I'.UT. 

I  used  il  at  brei.kfa«t  (or  ev.,  l.efore  It  burnt  out, 

the  prriwure  being  rori<    ■  '  '"   ^  •""••I  margin. 

Rill  the  pcinl  It  ihirt  Ttii-  elemonl'* 

.lie   pi.,.,  d  «t    the   iwo     1.:  •!   strip  in  be. 
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lAveuli,  SO  that  no  ingenuity  could  pre\  ail  on  the  bread  to  toast 
do%vn  the  middle.  The  engineer  of  the  Simla  supply,  whose 
^elec-tric  fires  and  '.vater  heatejs  are  ahead  of  most  types  I  have 
met,  re- wired  the  device  for  me  in  a  sensible  manner,  and  now 
it  makes  good  toast. 

Simla,  Oct.  31.  .1.   W.  Me.ares. 


COMPARATIVE  TESTS  OF  COAL,  KEROSENE  AND 
ELECTRICITY  FOR  COOKING.* 

BV   B.    L.    STEELE. 

The  efhc-ieuey  te6t.s  of  gas,  kerosene,  gasolene,  and  alcohol  burners 
and  of  electric  heating  ajyplianees  have  been  made  each  year  by  the 
girls  in  a  course  at  the  State  College  of  Washington,  and  have  been 
checked  by  the  writer  and  his  assistants.  The  tests  on  coal  ranges 
were  made  on  the  two  Monarch  ranges  in  the  home  economics  de- 
partment and  on  the  ranges  in  the  homes  of  .students,  etc.  The 
cooking  cost  data  were  obtained  at  the  Home  Economics  Practice 
Cottage. 

Table  I.  gives  the  value  in  calories,  or  the  heat  equivalent,  of 
.")  cents"  worth  of  each  of  the  various  ■'  fuels  "  at  the  prices  prevailing 
in  Pulliuan,  Wash.,  in  December,  191(5  ; 
Table  I. 

Kuel.  Calories. 

Coal  (Rock  Springs)  at  SIO  per  ton  :{2,250,00O 

Keroee-ne  at  20  cents  per  gallon  8,550,000 

Oasolcne  at  25  cents  per  gallon   6,130,000 

.Mcoholat  75  cents  per  gallon    1,340,000 

Electricity  at  3-85  cents  per  kw.-hour 1,116,000 

Table  II.  gives  the  average  efficiencies  of  the  various  kinds  of 
cooking  equipment.  In  determining  the  maximum  efficiency  of 
the  coal  range  the  entire  top  was  covered  with  large  vessels  of  water 
— p.".,  wash  boilers  or  5  gallon  gasolene  cans,  the  over  being 
similarly  used.  The  fire  was  not  lighted  until  the  initial  water 
temperature  had  been  taken ;  and  usually  2  lb.  of  kindling 
and  li  lb.  of  coal  were  completely  burned  before  the  record 
of  -the  linal  maximum  temperature  ^as  made.  As  the  coal  range 
is  used  for  cooking  in  the  average  home,  not  more  than  one-foiuth 
of  the  available  ."ipace  is  utilised  at  any  one  time  and  coolung  opera- 
tions are  being  carried  on  less  than  one-half  of  the  time,  diu-ing 
which  the  coal  is  burning.  On  this  basis  the  average  "  cooking  "' 
efficiency  of  the  coal  range  does  not  exceed  2  per  cent.  

Table  II. 

Efficiency. 
Kind  of  cooking  equipment.  Per  cent. 

Coal  range  (entire  space  utilised)  18 

Coal  range,  estimated  home  cooking  (about)  2 

Flame  contact  burners  (kerosene,  &c.) 28 

Electric  heaters,  surface   • -15  to  65 

Electric  heaterfl,  enclosed   70 

Kleetric  healem,  immersion  90 

The  efficiencies  of  the  flame  contact  appliances,  which  included 
standard  kerosene  and  gasolene  blue  flame  burners,  alcohol  lamp 
for  ching  dishes,  and  gas  burners,  varied  from  approximately 
20  per  cent,  to  .'{")  per  cent. 

Nearly  every  kind  of  electric  heating  apjtliance  was  used  and 
undfr  widely  varying  conditions.  Hoom  temperatures,  existence 
f)f  air  current*  from  open  windows,  material  and  condition  of  surface 
of  utensil  used,  wattage  of  heater,  relative  size  of  heater  and  utensil, 
and  quantity  of  water  heated  were  all  found  to  affect  the  elliciencies 
very  considtr.ibly,  particularly  those  of  the  surface  nnd  immersion 
types.  Accidental  c;-ors  should  not  give  rise  to  a  variation  in 
efficiency  greater  than  1  per  cent. 


'°,04i  GsEEN,  H.     Electric  signalling.     (9/11,16.)     110,424. 

17,048  Rmuno,  M.  J..  Farthing,  J.  H.,  &WiNSTANLEy,  F.    Electric heatliiK  aooaratus 

(28/11/16.)     110.438  ^  ^^ 

18,054  Paganini,  E.     Railway  signalling  system.     (2G/12/1S.)     I02,'953.      ■!',  . 
1917  Specifications.  '     .,, 

872  Zeitlin,  J.     Electric  connection  devices  for  use  in  internal  combust'on  en^,( 
(17/1/17.)     110,255.  ■*" 

1.062  Howard,  W.  J..  &  Reyrolle  &  Co.  -Switching  apparatus  for  electric  trata. 

formers.     (22/1/17.)     110,259. 
1,575  ViLLiERS  EN.-.mEERiNG  CO.,  FuNcK,  G.,  &  pARRER,  F.  H.    Contact  breifci 
devics  for  the<ignition  mechanism  of  internal  combustion  engines.    (31/1/17 
110,266. 
1.764  MossAY.  P.  A.  H.     Dynamo-electric  machines.     (3/2/17.)     110,269. 
6.309  Igranic   Electric  Co.     (Cutler-Hammer   Mfg.   Co.)     Electric  motor  control 

oyst  n-.     (35  17.)     110,31!. 
9.267  Crabe,  V.     Dynamo-.l.ctric  generators.     (28/6/17.)     110,329. 
10..575  British  Westinchouse  Electric  &  M;^^.  co.     (Westinghouse  Electric  &  Mfe 
Co.)    Circuit  interrupting  devices.     (23/7/17.)     110.332. 
Comprises  a  circuit  brealcer  and  a  trip  coil  therefor  with  a  relay  operatively  con 
nected  to  the  circuit  to  be  protected  and  an  electromagnetic  switch  controlled  by 
the  relay  for  connecting  the  trip  coil  in  srries  with  the  operative  winding  of  said 
relay,  and  an  ind  jctive  resistance  connected  across  the  termin.lls  of  the  electro- 
magn  tic  switch  operating  coil  for  the  purpose  of  maintaining  the  potential  across 
said  coil  substantially  constant  after  the  relay  has  operated. 


PATENT    RECORD. 


</  m  Fatirt  OBv 

IO.S7t  BKTiir,  ■  r,, 

13080  V.' 
13.ft71  r  ■ 
14.912  T 


15,24}  S- 

1,',  742  Mi:  :,:«•'. 


SPEOIFICATIONS  PUBLISH  EH. 

mi  ol  the  •.pKificalloni  rKtnlly  puUiJieJ  lunt  bttn 
'    //pijRii.  ELLin  U  PnYon,  Chirlertd  faltiil  Agtnli. 
W  .C. 
"tii  iTom  Ihi  dali  on  ti^kh  lilt  application  wot  lodttd 
\iir  hrm'i  r.  eii'in  In  brocktli  alltrlhi  liltl. 
1916  SrHCincATiqiis 
'i  Ckapokau.  E.     Hldhtrcquihcy  eener*!""  '"'  wirclcM  ti-lo 
■       .ny.     (10  8  1.5.1     101.148.  .,„„. 

jt.K.  C)    T'IfRrlphy.      14  9  14.1     110,374 
■o,  A.  P.    Dyntmo-eltctrlc  mactiln'i. 

,LT«,  E.  H  ■ '"" 

k  HuL-.BY  Caiil«i,  Ltd.,  &  Bu^mh,  R.^W.    Elcclrlcll/ 
.  ,.)ln.:  box. .  or  .nparMu.     (19/10/16^)    UO.W 
!'.  h«ailn<«nrtmrltln(!(urn«c».    (26/lO/lb  1    110,40'J. 
H     «4  V*«ae»viM,t  fc  Co  ,  C,  A.    Dynamo-l"""  '"»'->  ""■• 
M0,471. 


,  (26/9/16.)     110,376. 

El'.clrodolor  fcondary  b«turl(«.    (16/10/16.) 


APPLICATIONS  FOR  PATENTS. 

Note. — Tfie  undermentioned  Applications  {except  those  marked  +)  are  not  open  to 
public  inspection  until  after  acceptance  ol  Complete  Specifications.  Those  marked  •  are 
open  to  inspection  12  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.    Names  within  parentheses  are  those  of  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 
Oc'ober  31.  1917. 
15.849  Fletcher.     Electric  torch  case. 
15,888  Languepen.     Electrodes  fo'-  arc  welding. 
15.883  GouLO  &  Stamp.     Gas  burners  and  electric  lights* 
15.897  Kohlmeyer.     Storage  batteries. 
15,901   Brown.     Holder  for  electric  lamp  shades  and  lamps. 

(Divided  application  on  15,357/16.)     108,477. 
10,113  Levin,  1.  H.     Eledroces  for  use  in  electrclytic  gas  gererator.     (20/1^/15.) 

November  1,  1917 
15,927  Compare  &  Pizzi.     Electric  gas  lighter. 
15,930  Bryan.     Sparking  plugs. 

November  2,  1917. 
15,970  Keeley.     Electric  plug. 
15,978  Electromotors     (Ltd.),     Greenhalgh     &     Longbottom.     Dynamo-electric 

machinery. 
15,992  Butler.     Incandesc  nt  electric  lamps. 
16,008  Tacchio.    Telephone  control  systems. 
16,017  Bellavite.     Heating  electrode. 
16,021  Western  Electric  Co.     Sound  detectors. 
16,024  Brown.    Telephone  transmitters. 

November  3,  1917.  •  , 

16  033  Lancashire  Dynamo  &  Motor  Co.  &  Whitmore.     Friction  clutches,  &c. 
16  039  Farrell  &WARD.     Means  for  completing  electric  circuit  for  alarm  clocks. 
16053  Falkirk  Iron  Co.  &  Nobbs.     Electrical  resistance  elements. 
16.054  Falkirk  Iron  Co.  &  Nobbs.     Electrical  heater.       ,.,,,.         ,      j     ■ 
16,072  Barfield  &  Wild.    Indicating  condition  of  raagnetisable  steel,  iron,  Sc,  durmg 

heat  treatment.  „      „.-, 

November  5.  1917. 
16.103  Spencer.     Insulator  and  binder  for  telegraph.  Sic,  wires. 
\b.\\b  BowRON.     Magneto-electric  machines.  .  ,!„,;„ 

16.120  Brown,  Boveri  et  Cie.      Maintaining  constant  voltage  in  ligh.ing  circuits. 

(11/11/16.  Germany.)  ,  .  ■     u  <•       r,n;ii/iAi 

16.121  Brown,  BovERiET  Cie.     Elastic  couplings  for  eccentric  shafts.     (10/11/16.) 

16.122  Brown,    Boveri    et   Cie,     Constitution   of  the   magnetic  arcuit   in  electric 

igni'ion  apparatus  for  internal  combustion  engines. 

16,136  Pritchett  &  Gold  &  E.  P.  Storage  Co.     " '- 

16,145  Prentice.     Electric  furnaces. 
16,154  Etablissekents    de    Disu-Bouton. 

France, ) 

November  6,  1917, 
16,172  Woodman.    Press  button  flash  lamps. 
16.179  Hamilton.     Incandescent  lamps.  ,  ,  , 

16,184  Phillips  (Rogers).     Elevated  railways,  tramways.  Sic.  ii:i./„;ifc 

16  198  Westinghouse  Electric  &  Mfg.  Co.    Geared  turbine  installations.  .  <11^12/16, 

U.S.)  •■■■  ■ 

16,202  Holt,     Electric  switphes.  ■         ,  .         . 


VOLUNTEER    NOTICES. 

COUNTY  OF  LONDON  VOLUNTEER  ENGINEEKS. 

Headquarters -.  Baklorton-stroot,  Oxford-street,  VV.  1. 

Orders  for  the  Week, 
Officer  Commanding,  licut.-C'uloncl  C. 
(Iffieer  for  the  Week.— Soc.-Liout.  P.  Bowden. 
Next  for  Dutv.— Sec-Lieut.  F.  Gaywoml. 

IC.'Ctraet  from  "  Londcm  CaJefto"  ;— Tenip. 
H'sluns  his  Couimission  (Aug.  i:!). 

Pr»motion.-for,)oral(i.  T.  Gillespy  to  be  Sergeant,  .Nov.  JO.  l.Hi 
Drills  :   Week  ending  Sunday,  Doc.  16,  1?1  '• 
Monday.-No.  3  (Joinpniiv.  Left  Halt,  Recruits,  Signalhng,  (-.«). 
TiKsdiiy.  — Physical  Brill  and  Hnynnct  Training,  7.,i0. 
VV.dncHday.— No.  1  Comimny.  (•>.;)().  .„„„,.  qo 

'I'hurK.lay.-No.  2  Company.  il.l>.     SiKi.allinK.  Andjulancc,  0.30. 
Friduv.— No.  3  Uompftny.  UiKld  lliiH.  He " 


(12/1/17,  Germany.) 
Accumulator  boxes. 


Vats   for    accumulators. 


(11,'1/17 


B.  Ci.vv,  V..D. 


Licui. 


mils.  IVM. 


J.  N.  Gerard, 


Sun.luv.-Comn,and«nts  I'arnd-  f<.r  Ii.stru..ti..M  in  Camp  ^"<'l^^'^;>''''  1 
mrado   Watorlno   Station,  oppositn  No.    10   plati^rni; 


Midday 


•  AVtiitWrt  ol  iin  iirtii"i»  in   '  Th»  F.WfriOftl  N' 


at  Eslier •  •    ,  , 

8.35  a.m.     I'niform.     Haversack,  watorbottlo  and  mtic.  ^ 

rntirms  to  be  carried.     Compulsory  fyr  men  in  sections  A   P  ""^  L. 
Muukotry,  -Itolvetlercroaa,  Tuc.day,  Wednesday  and  Thur.  day,  6.30  | 

Note.— Tho  Medical  ORicor  will  attend  for  oxomination  of  rooruit«j/ 

Ac  ,  on  Thursday  at  B. 30.        ■  ,         ,  ,      i       ,.■.,.  u 

I.  nll-M  nlheywL  ihdicnied,  all  drillK  will  take  pla.c  at  l.c,ul.,uurlei.j| 
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MEMBERS. 


BRITISH  THOMSON-HOUSTON 
CO..  LTD. 

GENERAL  ELECTRIC  CO..  LTD. 

SIEMENS  BROS.  DYNAMO 

WORKS  LTD. 

BRITANNIA  LAMP  & 

ACCESSORIES  CO..  LTD. 

BRITISH  WESTINGHOUSE 
ELEC.  &  MTG.  CO..  LTD. 

EDISON  SWAN  ELECTRIC  CO.. 
LTD. 

FOSTER  ENGINEERING  CO.: 
LTD. 

PHILIPS  METALLIC  GLOW 

LAMP  WORKS. 

STEARN  ELECTRIC  LAMP 

CO..  LTD. 

"Z"  ELECTRIC   LAMP 
MANUFACTURING  CO..  LTD. 


Important 
Announcement 


THE  MEMBERS  OF  THE  TUNGSTEN 
LAMP  ASSOCIATION  beg  to  give 
notice  that,  owing  to  continued  ad- 
vances in  cost  of  labour  and  raw 
materials,  the  List  Prices  of  Metal 
Lamps  to  the  Trade  and  the  Public 
are  increased  to  the  following:  — 


TUNGSTEN   LAMPS. 

100  to  130  volts  20,  30,  40  and  60  watts     - 

200  to  260     „  20  watts 

ditto  30,  40  and  60  watts     -     - 

100  to  260  volts  100  watts 


TANTALUM   LAMPS. 

100  to  130  volts     16,  25,  32and  50c.p.  -     -     - 
200  to  260     ,,        16,  25,  32  and  50  c. p.  -     -     - 


LIST  PRICES   OF  OTHER 
TYPES  ON  APPLICATION 


3- 
39 
36 
6- 


26 
3- 
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I  industrial 

\  Signals  for 

\  Air       Raid       Warnings,      Fire      Alarms, 

\  Colliery      and      Railway      Signals,      etc. 


In  Judging  Illumination 

One  man's  firaess  Is  as  good  as  another's. 

But    why    guess? 


Sim  ImJustrittl  .Si«iial»  arc  reully  uudiblt  and 
attention  compcllinK.  They  will  tie  hcord  in  the 
noiscst  worksho|),  anM  over  lonfj  flistnnccs.  Throe 
typo  lire  illustratoil  iti  List  iHj,  inst  pnblished. 
one  or  other  of  which  will  lie  lonml  to  meet 
any  requirement  All  are  operatiil  from  the 
lifhting  circuit —there  is  uo  install.ition  cxieuM. 

Write       to-day       for      (till      partitiiltirs. 


\''<^Rc'i/// 


1  18   120,   (  MAKING  CROSii  RD..  LONDON.  W.(  .  2.  \ 


uld  never  be 


•Ide 


Gue..lnE» 

of  value  for  current  or  voltage  indlca- 
liona.  No  Central  Station  could 
ever  hope  to  eell  power  satisfac- 
torily   without    electrical    measurlnt 


With    the    Macbeth    lllumlnometcr, 


.ell    or 
furnish 

ins 

Bufffcicri 

er  that  you 
t     light   (or 

puiticular 

purpose, 

determine 
the       volt- 
aae  of   the 
circuit 
or       the 

rl 

\ 

required   : 

show    that 
Intensities 
promised 
under 
changed 
In  St  a  na- 
tion condi- 

HriBi 

1 

tions  have 

^■H 

■ 

B 

not       been 
delivered. 

THE  MACBETH   ILLUMINOMETER 

I  rt  us  send   you  .  lullv   illustr.ird   de.crlpllvTcMalogue.  conlalnini 

lull   Instructions   lor  the   use  ol    the   llluminometer.      It  will   be   sent 

post  Irre  upon  request. 

The    Leeds    &    Norllirup    Co., 

Il>2.'>.  .S(<Mil<Mi    Ave.    rhiln<l<l|.liiii.   I'll.    ll.S.A. 
■     ■»      ■■  >'-  II  Ml  mW 
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(JDM>EEC1AL^INDUSTRIAL  SECTION. 


I'lifnhTil' "-^^  .    .lui    im  — ■-... 


Government  Control  of  Trade. 

At  the  meeting;  of  the  British  Engineers'  Association  last  week  a 
resolution  was  passed  objeeting  to  the  continuation  of  Government 
control  of  imports  and  exports,  as  proposed  by  the  Imports  and 
K.x ports  (Temporary  Control)  Bill. 

*  *  * 

Double  Income  Tax  Within  the  Empire. 

At  the  annual  general  meeting  of  the  .\--(i  uiUim  to  Protest 
against  the  Duplication  of  Imonie  Tax  within  the  Empire,  the 
annual  report  wa.s  adopted  and  a  resolution  of  protest  against  the 
continuance  of  the  double  tax  was  passed. 

The  ohftirman  of  the  a.'ssooiation,  Mr.  F.  Dutton.  ^aid  although  they  had 

nKi'i'-  uTcnt  progress  towards  the  ultimate  attainment  of  their  aims,  they 

Mocked  from   further  progress  b}'  the  nsoliition   jiansed  at  the 

III  Conference  to  the  elTcct  that  the  matter  must  be  taken  in  hand 

liately  after  the  war.     The  Chancellor  of  the  Exchequer  pleaded 

bility,  while  admitting  the  grievance,  to  remedy  it  by  a  further 

.  pn  during  the  war,  although  he  knew  full  well  that  it  was  the 

I 'e  and  increasing  tcndcmy  of  what  tluy  called  the  double  war 

a  caused  by  the  war  which  aggravated  tiie  injustice  to  an  almost 

■  iblc  degree — surely  a  somewhat  illogical  position. 

iiugh  New  Zealand  was  not  shy  as  to  increasing  the  rate  of  income 

taxation,  their  Parliament  had  been  the  first  of  the  Legislatures  within 

the  fjnpirc  to  embody  in  an  .Act  of  Parliament  a  section  which  provided 

that  income  not  derived  in  New  Zealand  and  taxed  elsewhere  within  the 

i  ■■•  should  not  be  taxed  there  except  to  the  extent  of  the  difference 

i  ri  rate  in  force  in  New  Zealand  and  the  rateof  tax  paid  ebewhcre. 

*  «  «  « 

Cas  Traction. 

Ihe  Local  (loveriuneiit  Hoard  have  appointed  a  Comiuittee  to 
roiisjder  and  report  upon  the  employment  of  gas  in  substitution 
for  petrol  and  petroleum  products  as  a  source  of  power,  especially  in 
motor  vehicles,  and  the  action  (if  any)  which  should  be  taken  by 
II. M.  Oovenmient  to  encourage  and  safegviard  the  iiKeof  gas  for  this 
jiurpose. 

The  Committee  M  composed  as  follows  : — 

Sir  Boverton  Hcdwood,  Bart..  Major  A.  M.  Cooper-Key.  C.B..  Sir  Evan 
Clones,  Bart..  .Mr.  H.  H.  Ijiw.C.B.,  .M.Inst.C.  IC.  .Sir  Arthur  Churchman, 
Bart..  .Mr.  W.  Doig  Cibb.  Dr.Chaji.  C.  Carpenter.  .Mr.  ICdwanl  S.  Shrapnell- 
Bmith,  Mr.  .lames  oilia,  Lieut. -Col.  R.  K.  Hagnali  Wild.  HE,  Mr.  V.  \V. 
GiMHl.iiough.  Al<l.  William  Kay,  .Mr.  <je...  W.  Watson  and  .Mr.  W.  W.irby 
Beaumont,   .M.Inst.C.E 

.Mr.  .Shrapnell-Smilli  has  consented  to  act  as  »ii  ri'tarj-,  and  commnniea- 

ti..ris  should  be  adilresHed  to  him  at  S.  XortlinrnhcrlBndiivi'nuf.  W.C.  2. 

»  »  •  < 

Japanese  Iron  Industry. 

'">|>leiueiitar\  regulalionii,  which  :ire  em  I  >oi  lied  in  Imperial  Ordi- 
(Niiy.  \'2rt  and  I •_'•;)  dated  .Aug.  J!».  ile.hin-  that  the  new  law 
_■  for  ilH  objert  the  eneouragenieiit  of  llii<  iron  iiuliistry  in 
.  wtxA  to  come  into  opTation  i\a  from  .'■cpt.  I. 
regulalions  pruviilc-  that  nn  iron  uorU  uloeh  is  entitled  to  expro. 
iir  utilise  Innil  in  aceonlamr  Willi  ili''  law  miKt  Ih'  il  business 
ihi.|i-d  with  the  prisluetion  of  pig  irim.  tirl.  nilliil  Mi-v\  materials 
'"Mviiling  rnds  and  lishplates).  ninlerinls  (..r  making  forgi-d  or  east  »t  eel 
1.  or  smh  by.prodiiils  as  af  mdi.  ateil  by  Ihe  .Minister  of 
lid  (  oinmerre. 

■  I  to  I'oni  esKJons  in  respect  of  exi'inption  from  import  duties. 
Ihe  lm|N'rl»l  ( irilinani'o  (No.  I2r>)  of  Auk.  21)  provides  timt 
itK,  mai'hiiiery  and  other  mul'Tialii  enlitl'il  tu  exemption 
duty  "hall  be  iIi-iiuiihI.mI  by  the  Minister  of  AKrieultiire 
",  and  shall  b<-  restrn'trd  to  jirtn  le«  for  thi-  uw  of  busiiii'ss 

111  till-  matiMfiii  tare  of  plginm,  stwl,  rollid  «lrel  malerml. 

■  •'  iidmiulon  of  thn  nrtielis  i  oiiri'nieil  in  favour  of  any 
ni    I.   >  uMilil  tonal   upon   n   in'ruiit    lutvnig    pn-viously   l»-eii 

MinlKler  of  .\grii  iilliin-  nml  ('•immi'rs-. 

I  inliT  of  the   llrpiirlio-nl   of  Agrienltnre  and  Com 

I  liK  II  may  be  o»iiii|ili  i|  from  lni|«irl  duty  iimlrr  \U'' 

nii'liide  :     .Miii'liiiiiTV    (i>r   holntim'   nml   iKiiM-ving 

■  iiufiirlurrd  uoimI«  ;    I  riislii'm  ;    inm  ore  i«'|inraliir»  ; 

l.ii.|ii. 'III.  ■     liia  loiii*    iind    «■ .  ■■•«i  inrt  :     ion 

I    t..r    bln.l    tiinm..s.    elnlri- 

.■  I's.    kIih-I    fiirnitiea        winding 

.-..      M.  ,     t.|..«.r.   ..f  n.t 


">»niifii. 
^Iri,  Mil 

W,ii, 


•••Iriii  l..t«  ,111, 1  _t  , 
■nd    gna    rl,  .  I,, 
•l»«l   liini«.o  ,  i,„ 
'nlltni   m,l|   .,„! 
■  nd  I'oiiir.  ll.iiK  I, 


I  hini-rv  :   b.. 


Indian  Imports^ 

Total  foreign  sea-borne  imports  (excluding  treasure)  for  the  y?ar 
ended  March,  were  valued  at  R.  1,002,357 ,000  (compared  with 
R.1,.381,693.000  in  previous  year). 

In  volume,  however,  there  was  a  decrease,  and  by  recalculating  the 
1916-17  imports  at  the  prices  prevailing  in  101.5-16,  the  decrease  was 
equal  to  R.  144.922.00tt.  Amongst  the  I91G-17  irajxirts  were  machinery 
and  belting,  R. 60.142,000  R.o2,.571.(KiO)  ;  iron  and  steel  and  manu- 
factures of  same,  R.8S.68L000  R.91,8o2,0(X1)  :  metals,  other  than  iron 
and  steel,  and  manufactures  of  same.  P.. 18.299.000  (R.19„59I,0001. 
Iron  and  steel  prior  to  the  war  came  chiefly  from  tJermany  and  Belgium, 
and  there  has  been  a  considerable  increase  of  such  imports  from  the 
United  States.  Motorcars  from  the  Unitc-d  States  increased  in  number 
from  2,136  (in  lOl.j-lO)  to  4,160.  Total  imports  from  Japan  have 
increased  by  266  per  cent,  compared  with  pre-war  figures.  Total  imports 
from  the  United  States  were  valued  at  £7. :}( 14.000  (compared  with 
£5,247,000  in  1915-16)  and  included  instruments  and  apparatus  £13."i,000 
(against  £79.000  in  191.5-16)  :  inm  and  steel.  £1.628,000  (£1.6iX).000)  : 
machinery  and  millwork,  £279.000  (£191,0(X)) :  hardware.  £392.000 
(£292,000");  motor  cars  and  cycles.  £973,000  (£391.t)0n);  and  railway 
plant  and  rolling  stock,  £66.000  (£61.000). 

*  «         *         * 
Tiale  IVarks  in  Chili. 

To  emphasise  the  importance  of  securing  registration  of  trade 
marks  in  the  countries  where  the  goods  are  sold,  the  "Board  of  Trade 
Journal"  gives  the  following  a  ditional  instances  of  the  difficulties 
which  arise  when  registration  is  not  .secured: 

A  British  firm  of  pottery-  manufacturers  .supplied  wares  to  tha 
Chilian  market  through  a  finn  in  that  country,  the  agreement  Ix'ing  that 
so  long  as  the  ChiUan  firm  continued  to  handle  the  goods,  the  United 
Kingdom  firm  would  not  sell  to  any  other  house  in  the  Republic.  The 
goods  in  question  were  marked  with  a  trade  name,  and  the  Chilian  firm 
rr-gistered  the  mark  in  their  own  name  and  as  their  own  property.  In 
the  course  of  time  the  Chilian  firm  was  put  on  the  Statutory  List,  and 
the  United  Kingdom  firm  had  to  arrange  for  other  repre.si>ntatiou. 
In  the  end,  the  United  Kingdom  firm  had  to  adopt  a  new  trade  mark. 

A  few  years  ago  another  United  Kingdom  firm  omitted  to  n-gister 
in  Chili  a  "mark  wlxich  was  well  known.  This  mark  was  registered  by  a 
ChiUan  manufacturer,  with  the  result  that  before  the  United  Kincdom 
firm  could  sell  goods  under  the  trade  mark  in  that  country,  they  wrnj 
obliged  to  wait  until  the  expiration  of  the  term  for  which  the  mark  was 
registered,  and  then  to  take  proceedings  to  pn-vent  a  renewal  of  Ihe 
registration.  No  person  should,  thenfore,  allow  his  mark  to  Iv  n-gisteretl 
by  his  agent  in  his  own  name. 

•  •         »         • 

Commercial  Relations  with  Brazil. 

At  the  suggestion  of  the  Consular  bodies  of  the  United  .><t«tes, 
I'raiii  !•  and  Kiigland.  ihambers  nf  eoinineree  and  information  oflice.* 
will  be  established  in  all  important  cities  of  Bnizil.vith  the  object  of 
ilcvcloiiing  ciininereial  relations  I  etwnn  Ihe  inten'sted  parlies  by  a 
cirief  eumparison  and  study  of  rei|iiu.oi>  "t,  oul  m.tbods  ,.(  the 
various  niarkels. 

Proffibitcd  and  Restricted  Exports. 

On  Nov  L'7  the  I'rivv  Council  turtle  various  ailditionil  and  altera- 
tions to  Ihe  list  of  prohibited    and  r- -"■   •■  ■'  -TiHirts. 

The  following  an' .leli-tcd  :    in*  A  'lum    compounds.  (<) 

osmium  eompouii.ls.  (i  )  pallndium  radium  eom|.ouml», 

(I)  rli.«lium  lompoumlN,  (.)  nithen.  '  .  (')  mdium    and  its 

alloys  and  nmiiufa.  tares  contaiuiiu  iileral  liibri.«ul«  ami 

mixlun>s  eonlaining  same,  (i)  nui  .  Uiiierv    aiitl  l>«rt».  (.\l 

mii-a  bl.sk  and  sphllings,  (ii)  mi.  .  '■  '        '  ■■•■'• 

and  materials  roiitaining  mi' a.  m  i 
liin-s  i  onlitining  osmium,  (>  I  paU.ii 

.■..utainiiig  palladium,  (i )  rhi«liuiu  aii  i>»  nn.  - • ■  •• 

taiiimg  rh.slium,  (<  )  rullienium  and  lis  «ll">-  «i><l  m»nul«.luiv.  cimi 
lamiMu  tli.slium,  (<  )  nilhenium  fiiel  ■•  •  «lbos  »i<d  nmnula.  lures  ,-o». 
laiiiiiig  rutheniiiiu. 

The  loUownig  art-  adile<l 

indium  eoinpoilleU.  Iltt  ..sill  ■ 
1 1)  radium  an.  I 
i'oiii|>oiinds,    II. 
iridium,    «\    i. 


bum,  IK)  rtilhenium  and  il«  alloyn  and  muiufteluito  roniaining 
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ELECTRlCrTY  SUPPLY. 


EXTENSIONS. 

L3i3e>ter. — The  Council  de?id?d  last  week  to  apply  fpr  a  pro- 
visional order  to  authorise  the  acquisition  of  land  for  their  proposed 
new  eleotricitv  works. 

The  Council  also  approved  of  the  estimates  of  the  proposed  expenditure 
on  the  scheme,  the  total  of  which  was  put  at  £285,000. 

Li/erpool.— The  L.  G.  Board  has  sanctioned  a  loan  of  £52,000  for 
laying  ele.nric  supply  mains  in  the  Aintree  and  Xorth-end  district. 

Sunderland. — At  a  special  meeting  last  week  the  Electricity  Com- 
mittee considered  a  request  by  the  Coimty  of  Durham  Electrical 
Power  Distribution  Co.  to  permit  the  company  to  supply  current  in 
that  part  of  the  new  premises  at  PaOion  upon  which  thiEgisShip 
yard  was  being  erect-ed,  and  which  "portion  was  withnrther  eorpora-- 
tion's  authorised  area  of  electricity  supply. 

After  giving  the  matter  careful  consideration,  the  committee  unani- 
mously decided  to  recommend  the  Council  to  withhold  their  consent. 

The  committee  also  considered  a  report  by  the  electrical  engineer  (Mr. 
Blaekman)  as  to  a  proposal  made  to  him  by  the  ]S'ewcastle-upon-Tyne 
Electric  Supply  Co.  for  the  interchange  of  electrical  energy.  The  com- 
mittee decided  that  tlicy  were  not  prepared  to  fall  in  with  the  proposal. 

It  was  also  reported  that  statements  were  being  widely  circulated  to 
the  effect  that  the  Corporation  electricity  undertaking  was  not  in  a  posi- 
tion, owing  to  shortage  of  plant,  to  meet  the  demands  for  the  supply  of 
electrical  energy  for  power.  It  was,  however,  stated  that  these  state- 
ments were  unwarranted,  as  the  undertaking  is  satisfactorily  meeting  all 
power  demands,  and  the  Corporation  are  prepared  to  negotiate  for  the 
supi)ly  of  power  to  any  addition&l  consumers  requiring  it. 

Wallasey.— The  electrical  engineer  (Mr.  .1.  A.  Crowther)  has  pre- 
pared a  report  upon  a  proposed  scheme  for  the  supply  of  electrical 
energy  in  bulk  to  Hoylake  and  West  Kirby. 

The  .sch'jrae  is  part  of  a  larger  scheme  suggested  by  the  Board  of  Trade 
for  the  purpose  of  economy  in  coal.     Mr.  Crowther's  report  has  been 
adopted  by  the«HleetricitT-Committf>c,"and  the  Inattet  will  come  before  • 
the  Council  thij  week. 

GENERAL. 

Aberdeen.— The  Electricity  Committee  has  instructed  the  Town 
Clerk  to  apply  to  the  Board  of  Trade  for  sanction  to  raise  the  price 
of  electricity  on  account  of  the  increased  price  of  coal,  &c. 

Birmingham.- The  Electric  Sui)pl\-  Committee  received  266  appli- 
cations for  the  position  of  .secretary  to  the  committee.  This  niunber 
was  reduced  to  10,  and  a  sub-comniittcc  has  Ijeen  asked  to  select  three 
from  which  the  final  choice  will  be  made. 

Board  of  Trade  Electric  Power  Committee.  The  Munici))al  Con- 
ference on  Electricity  Supply  recently  M|ipi,inird  Cuumilkjr  W .  A. 
Hill,  -Mr.  lA^slie  Cordon  (town  clerk  (jf  Hamnier.smith)  and  Mr. 
L.  L.  Robinson  (borough  electrical  engineer  of  Hackney)  to  give 
evidence  before  this  Committee,  and  that  Mr.  Robin.son  has  already 
given  hia  evidence  on  behalf  of  municipal  undertakings. 

.Bnsto  .—The  question  of  the  lighting  of  the  streets  has  again 
been  Ijoforc  the  .Sanitary  Authority  Committee  owing  to  the  com- 
mittecH  recommendation  being  referred  back.  On  Nov.  1  the 
Committee  resolved  as  follows  : — 

(1)  To  light  all  urcund  half-watt  electric  lamps  ;  (2)  to  light  all  incan- 
dewcnl  electric  lamps  ;  Ci)  to  have  the  bottom  halves  of  all  electric  lamps 
painted  with  one  coat  of  "white  jmint ;  and  (I)  (o  have  light  blue  sub- 
Hlitut'!(l  for  the  present  dark  colours  on  the  lower  part  of  nil  gas  lamps.' 

Th)'  Council,  however.  innlnietcd  the  committee  ■  not  to  alter  the 
lighting  of  the  incandcHcent  Hired  lamps  in  any  manner  that  will  necessi- 
tate the  whole  of  the  ineundesi-ciil  eluetric  lighting  of  the  city  (domestic 
and  public)  heing  cut  o/T  upon  receipt  of  iiir  raid  waniiiig,"  This  resolu- 
lion  prevented  them  carry iiig  out  their  pnipcwals.  Tlnrc  arc  tSi)8  arcs 
and  hrdf  watt  InnipH,  nil  iH'ing  in  use  except  about  104,  and  Ihesc  will  bo 
hghterl  ntxiiit  the  end  of  the  pnwnt  week.  There  are  l,."*":)  electric 
incanilcHcent  lainpH,  020  have  boon  in  use  throughout  the  war,  and  944 
were  nut  in  use.  If  brought  into  use  the  laltiT  could  not  be  extinguished 
instantiineouHly  without  nt  the  flame  time  ciitling  off  all  other  incan- 
doKcent  lighting,  and  this  alno  applied  to  tile  0211  lamps  in  use.  The  Chief 
('onstalilu  and  the  City  Enjjineer  were  ogreed  that,  in  the  event  of  a  raid 
thew  lumps  were  to  lie  oxtingiiiflhed  instantaneously,  and  that  wnulrl  in- 
volve the  extinction  at  the  sairie  lime  of  nil  incandescent  electric  lighting 
in  private  anrl  piihlie  buililingx. 

The  Chief  Constable  recommended  that  all  Ih'  ineanrlencent  electric 
Ininps  should  be  brought  into  use,  in  spite  of  t  le  fad  tint  this  will  no  OHBi- 
tnle  the  exiinclion  of  irieandesient  eli'itric  lighting  in  public  and  private 
huildiiigs.  He  stnti's  that  .\tniiiliester  and  ulln-r  lnwiis  weie  acting  on 
the  fooling  that  all  electric  supplies  would  lie  riil  ofT.  'I'lie  hospitaU  in 
Bristol  hnd  arrnngerj  for  nlternutivo  lighting,  and  the  same  provision 
should  be  mmie  in  other  public  buildings.  In  houses  eamlles  shnul.l  be 
OVnIlal.le.  It  hnd  been  arranged  that  the  power  supplies  would  lirst  be 
cut  off  and  then  the  lighting.  The  two  alternatives  before  the  Council 
wore  (I)  to  exclude  the  whole  of  the  inenndtncenl  electric  lighting  and  li> 
ve  the  electric  und  halfwnll  lomjw,  (2)  to  include  the  whole  of  the  iiicnii- 


descent  as   well  as   the    arc   and  half-watt   lamps,  and  also  accepting 
liability  for  the  extinction  of  all  incandescent  lighting  in  case  of  a  raid. 

After  discussion,  the  committee  recommended  the  adoption  of  the 
second  alternative. 

Colne  (Lanes.). — The  Electricity  Committee  has  appointed  a  sub- 
committee to  consider  and  report  upon  the  question  of  increasing 
the  prices  of  electric  current  for  power  and  light.      . 

Croydon. — Councillor  Peet  has  been  elected  chairman  and 
Councilor  Gough  vice-chairman  of  the  Lighting  and  Electricity 
Committee. 

Derby. — The  Corporation  are  in  difficulties  in  connection  with  the 
supply  of  electric  current. 

It  was  necessary  to  suspend  the  tKamcar  .service  for  ^several  hours  on 
Jlonday  of  last  week,  and  the  indoor  Ughtiug  was  reduced.  The"  Electric 
Committee  have  now  enforced  their  previous  injunction  to  consumers  to 
exercise  economy  between  3.30  and  0.30  p.m.  by  an  intimation  that  unless 
they  assist  in  this  way  it  may  become  necessary  to  restrict  not  anly  the 
tram  service,  but  all  supphes  to  shops  and  dwelhng-houses.  An  increase 
of  10  per  cent,  in  the  charges  for  electricity,  which  is  to  come  into  force 
next  month,  may  be  expected  to  have  some  sUght  effect  in  decreasing  the 
consumption. 

The  present  position  is  mainly  due  to  the  failure  of  the  Committee  to 
secure  the  delivery  of  additional  plant  which  has  been  on  order  for  several 
months,  and  another  factor  is  the  inferior  quahty  of  the  coal  available. 

Exeter. — The  Electricity  Committee,  acting  on  the  recommenda- 
tion of  the  Controller  of  Coal  Mines,  has  decided  to  apply  to  the  Board 
of  Trade  for  sanction  to  disconnect  clas.«es  of  non-essential  con- 
sumers in  cases  of  urgent  necessity,  .so  as  to  be  aWe  to  supply .esgen 
tial  users. 

The  Committee  has  asked  the  Council  for  authority  to  revise  the 
charges  for  electric  current  if  an  advance  in  the  price  of  coal  or  other 
special  circumstances  make  it  necessary. 

Increased  Charges  for  Eieclrical'Efnefgy.^TlTe  chafgEs'fSfT'Brrent 

are  heiuL;  iiicKMscd  at  the  follnwing  jdaces  : — 

Nelson  Elcrtiicity  Cciminittcc  has  decided  to  increase  the  price  of 
current  by  Jd.  per  unit  for  lighting  and  ^d.  for  power. 

Leeds  Electricity  Committee  recommend  a  further  increase  of  10  per 
cent.,  making  20  per  cent,  in  all  over  pre-war  rates. 

Barnes  Council  has  adopted  the  following  charges  for  current,  less  thf 
present  discounts: — For  lighting  4U1.  per  unit,  power  and  heating  IJd. 
The  alternative  rateable  value  tariff  is  to  be  lid.  and  Id.  instead  of  Id 
and  Jd. 

Pontypridd  Electricity  and  Tramways  Committee  has  decided  tc 
increase  the  charges  for  current  by  M)  per  cent. 

At  Stirling  the  charge  for  current  for  private  Ughtiug  has  been  in 
creased  by  id.  to  5Jd.  per  unit. 

The  City"of  I,(ind(in  Kleitric  Lit'hting  (!o.  announces  that  the  wai 
pi  T,  .nl.iL'i's  ..f  all  it^  (  h  irurs  f.n  ric.  Iririty  supplied  after  the  commence 
in. Ill  ..t  tie-  .|iiai'(cr  .  ii.liii:^  .Maivli.  I  !l  I S.' will  be  30  per  cent,  for  powei 
uiiil  20  |icr  cent.  Inr  iigUling,  heating,  &c. 

Islington  (London). — Aid.  Vorley  has  been  re-elected  Chainuan  oi 
the  Liglitiiig  Committee  and  Councillor  E.  T.  Lindow  has  beeij 
uj)|)oiiitcd  \'ice-Chairman  of  the  Committee. 

Municipal    Industrial    Council.— Marylebono    Borough    Couni 
iulo))tcd  last  evening  a  recommendation  of  the  General  Purpose 
Committee  to  agree  to  the  Metropolitan  Boroughs  Standing  .loir 
Committee  being  authorised  to  take  steps  for  the  constitution  of 
Joint  Staiuling  Industrial  Council,  representative  of  the  Mctropolit 
Councils  and  their  workmen. 

MythOlmroyd.  -The  Urban  Council  has  decided  to  take  a  supp 
of  clcrtricity  from  Halifax  Corporation,  and  constnncrs  nt  Mythohi 
royd  will  obtain  current  on  the  same  terms  as  those  in  Halifa: 
.]il"us  5  per  cent.  'I'lu>  ( 'oiincil  will  support  the  application  of  Haliff 
for  a  provisional  older. 

Nottingham.— On  Friday  last  siKer  rose  bowls  were  present! 
to  Mr.  H.  Talbot  (city  electrical  engineer)  and  Mr.  Arthur  Broy 
(city  engincei)  by  Ml-.  11.  11.  Swain,  chairman  of  the  Electrici 
Coiiimttlee;  on  behalf  of  Sir  John  Tnmey,  the  f«pm«r-<iha4rman 
the  Comuiitteo. 

Air.  Talbot  has  rendered  valuable  services  to  the  electricity  dcpa 
m(^nt  during  the  2f>  years  Sir  .lolm  Turney  has  been  connected  with 
and  Mr.  Itrnwii  has  I'liciipied  the  poHilion  of  city  engineer  for  37  y 

A  recent  award  of  the  Coiiiiuiltee  on   I'roduction  gives  an  iiKTeaso 
wages   t(i   thee  111  lo.ees  of  the  electricity  supply,  gas,   tramways 
olli  r  jiiiinicipal  departnients,  which   amount   to    about    £L0,000. 
annum.     Mali' employes  IH  years  of  age  and  Upwards  receive  such  furtl 
amount  as  shall  miiU'e  their  advance  12h.  jier  «eoU.  payable  at  the  ri 
of  2«.  per  clay  or  shift  fur  each  day  or  shift  worked.   I'emolnomplo; 
18  yonis  of  age  and  upwards  receive  an  ailvaiice  of  38.  per  week, 
employes  under  18  years  of  age  receive  Is.  lid.  per  week  on  the  war  ' 
advance. 
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Portable  Plants  lor  Military  Eressing  Stations.— It  is  stated  that 
portable  electxic  light  plants  are  to  be  j.ruvided  in  the  Canadian 
battle  areas  bj-  the  Canadian  Red  C'ro^>  fur  use  ia  advanced  dressing 
stations,  and  candles  and  oil  lamps  now  in  use  will  be  replaced  by 
electric  lamps. 

Reading. — A  request  to  the  Council  b\-  the  Reading  Electric 
Supply  Co.  for  permission  to  increase  the  ( liarge  for  electric  current 
by  Id.  per  unit  has  been  referred  to  the  LiL'hting  Committee. 

Re  .uneration  of  Station  Engineers.-  In  a  circular  issued  by  the 
Association  of  Electrical  Station  Engineers,  electric  supply  under- 
takers are  asked  to  consider  certain  resolutions  passed  at  a  recent 
conferenee  of  power  station  engineers  represented  by  the  association 
relating  to— 

(a)  The  abnormal  increase  in  the  cost  of  livinj:  ;  (6)  requesting  that  a 
bonus  or  war  wage  of  1.5s.  per  week  be  granted  to  all  engineering  assistants 
in  the  grades  enumerated  ;  (c)  the  anomaUes  in  remuneration  of  engineer- 
ing assistants  during  the  past  three  years  due  to  the  absence  of  uniformity 
of  treatment  ;  id)  that  the  remuneration  of  .such  assistants  has  at  no  time 
been  commensurate  with  the  qualifications  demanded  ;  («)  requesting 
that  a  15  per  cent,  increase  of  the  pre-war  salary  attaching  to  the  offices 
of  the  engineering  assistants  of  the  before- mentioned  grades  be  granted 
to  all  such  assistants  ;  and  (/)  that  the  normal  shift  shall  consist  of  eight 
hours,  and  that  a  normal  shift  week  shall  consist  of  six  eight-hour  shifts. 

A  circular  letter  has  also  been  sent  out  by  the  hon.  secretarj'  of  the 
Ineorporated  .Municipal  Electrical  Association,  drawing  attention  to  (I.) 
the  position  of  electrical  undertakers  as  regards  the  difficulty  of  retaining 
the  services  of  their  technical  assistants  ;  (II.)  the  tendency  in  the  past  to 
underpay  engineering  assistants  ;  and  (III.)  recommending  as  a  first  step 
that  the  bonus  awarded  by  the  Committee  on  Production  should  be  paid 
(where  this  has  not  already  been  paid)  to  all  members  of  the  staff,  and 
»ugi!esting  that  the  general  question  of  the  remuneration  of  tlje  technical 
staff  should  receive  the  earhest  possible  attention. 

Worcester. — Owing  to  the  resignation  of  Mr.  Baj-nham,  the  senior 
charge  engineer  at  the  electricity  works,  the  Electricity  Committee 
recently  ad.ertisjd  for  two  charge  engineers  at  a  commencing  salary 
of  503.  per  week,  plus  os.  war  bonus,  but  the  electrical  enjgincer  (Mr. 
Shaw)  reported  that  none  of  the  applications  received  were  satis- 
factory. -.  ■   •     •  ."     ■ 

f)n  th"  chiirman's  authority,  Mr.  Shaw  tried  to  get  appUcants  at  the 
iii'-roased  salary  of  65a;  per  week  and  10b.  war  bonus. 

The  <'ommilt«c  then  considered  the  question'  of  salaries  and  war 
bonuses,  and  decided  to  grant  increases  to  I  lie  following  memlK-rs  of  the 
staff:  .Mr.  K.  Smith,  eliief  assistant  and  mains  sui)erintemlent  ;  Mr.  H. 
.Smith,  utation  Hup<Tintendenl  ;  .Mr.  .Uldyman,  charge  engine<T  ;  .Mr. 
I'liwell,  eharge  encini'i-r.  .Mr.  Hounslow  is  lo  pet  a  war  bimus  of  l()s.  |X'r 
wi-ek  (instead  of  2s.  fkl.  as  at  present)  ;  .Mr.  Christophor  59.  per  week. 
.Mr.  Paev  ,">8.  p<-r  week  and  Mr.  jtiitby  ."is.  jkt  week. 

ELECTRIC  TRACTION. 

Board  of  Trade  Tramway  Committee.  Mi'-  Wardle,  rejilying  to  u 
(liicstion  in  the  liuuse  of  Commons  on  .Monday,  stated  that  it  was 
not  inteml  (1  to  pay  sjiliiries  to  the  members  of  the  Coniniittep 
recently  appointed  by  the  lioaid  of. Trade  to^colitrol  the  supply  of 
niatorials,  Ac,  for  trumwayw. 

Bradford. — The  War  \\  ages  Coniiuittce  recently  refused  to  concede 
the  demand  of  the  triunway  employes.  The  latter  have  now  given 
21  days'  notice  to  the  Committee  on  Pruduetion  that  n  dispute  i.s 
]N;nding. 

The  denmniln  of  the  rmployi'ii  an'  an  iidvaniT  of  £1  |ier  we<'k  on  pre- 
Iwar  rate's  (the  same  to  h<-  nierKed  into  uiitien  Inxlead  of  bonus),  double 
Mime  for  nil  time  worked  on  Siimlny»  ami  bunk  holiilnyn,  and  e<|ual  pay 
or  mail's  an. I  (.  Mial.  H  .tiv'aired  on  The  naliie  i  lass  of  woVk. 

^Cbrtstnias  Tramway  Servl  es.    Nevmn'tle  luid  OldhamTramwuys 

mittees  hii  .r  dui  nli'd  to  ai'cede  to  the  men'*  rei|Ue»t  to  suspend  I  he 
ftwny  MTvice  on  t'hri.stnias  l)ny. 

Jstonr  anil  Mull  C'oun  'il.s,  on  the  other  haiitl.  have  decidiil  to 
!•  Limited  MTviee  on  ChrintmiiN  Day. 

•ntry.     The  snlart'  of  the  tramways  cnginwr,  .Mr  T.  M.  White 
rhnn  been  increaicd  from  CtlMi  to  CTtX)  \»'t  itnninn. 
|-— wdon,-  -Couneillnr  ThoniiviiihaN  I  ivn  appoint)  d  ebninniin  and 
"'■'Men  \  lee  eluiinnnn  of  the  Tramways  t'omuutti-e. 

■ttBUrgh.  riie  Tramway  I  omiiiiltvi'  has  rtp|Hiintod  a  sub- 
eomiiiUtiv  .,(  iiiree  (MoMsrn,  ilarri-ou.  Ernser  A  Sleigh)  to  rnrry  on 
"  'ih   liieal   nuthorilu's   and   utheni  on   the   proposed 

'•'  lowu',  niuto. 

'        I I'll  "I  the  ApiHiliitiiieMl  of  •  nimugor  (or  the  (\ir|>iirn(iotra 

"*'""*>  '"Mlortokmg  will  !»■  denll  with  st  the  nr\t  mi-rimg  ol  the  loui- 
miller 

Hull.  .  jhe  Trnnitvavx  I'linmilttT  will  ijivc  a  trnniwiiv  servtie  on 
hri.lma.  Dny  betwi-.'H  Hi  a  m   and  T.  p  in. 

I  li"  ,  ity  tin«inrt<r  (llr.  Hnrkiiell)  n<portal  lo  Ihn  Tritiiiwsvs  » 'ommillw 

n  ii*"''f  "'*'  '**'  •''"'''■''"  Is'W'f  pUni  rr«niirr«l  rr|««ir»  snd  trnrwnU.    If 

•11  Ihe  pUnt  »,^  rrlinMr  il  wouki  iio|  Ijr.  nrcrawtrv  lo  oliUiii  ne«  pUiil 


during  war-time,  but  an  armature  broke  down,  and  the  staiion  was  now 
dependent  on  one  large  and  three  small  sets.  .Anv  further  failure  ■within 
the  next  few  days  would  involve  a  temporarj-  reduction  of  service.  Cnless 
the  committee  took  considerable  risk,  the  provision  of  additional  power 
should  not  be  long  delayed.  A  spare  armature  should  be  purchased 
immediately,  and  Messrs.  Siemens  Bros.  Dynamo  Works  had  offered  to 
supply  one  for  £1,310.  but  the  Controller  of  Munitions  had  refused  his 
sanction.  The  provision  of  a  third  set,  which  was  a  preferable  course, 
would  cost  between  £10,000  and  £15,000. 

Mr.  R.AiXE  (deputy  chairman)  said  the  position  was  a  very  difficult 
one.  He  sugge.sted  that  the  situation  should  beconsidcicdat  aspecial 
meeting,  ineluding  the  question  of  drawing  part  of  their  power  from  the 
Electricity  Committee.  As  a  tramway  undertaking,  they  had  no  reserve 
power,  and  they  ran  the  risk  of  a  very  serious  breakdown.    - 

This  suggestion  was  adopted. 

TENDERS  INVITED  AND  ACCEPTED. 

Cooling  Towers. 

MANn, ESTER  Electricity  (  ominittec  require  tenders  by  U>  a.m., 
Dec.  12,  for  the  supply  and  erection  of  tliree  fan-draught  cooling 
towers  at  Stuart-street  electricity  works.     Specifications,  Ac,  from 
Mr.  F.  E.  Hughes,  Town  Hall,  Manchester. 
Telephone  Service. 

Ros.\Rio  (Argentina)  Municipality  recently  invited  tenders,  uliich 
are  to  be  opened  on  Feb.  2'J,  for  the  provision  of  a  telephonic  service 
within  the  district  of  the  mtuiicipality. 


H.\.MMER.SMiTH  (LoxDOx). — The  Borough  Council  have  accejjted 
the  following  tenders  : — 

British  Electric  Transformer  Co..  supply  of  one  225-k.v.a..  s.-pha.se 
transformer  at  £168  and  a  spare  5tK)-k.v.a.  3phase  transformer  at  £368. 

M.\NCHESTER. — The  Corporation  have  placed  an  order  with 
Ferranti  Ltd.  for  the  supply  of  meters  for  12  months. 

SfNDERi-.\ND. — The  Council  have  accepted  the  tender  of  the 
British  Insulated  &  Uelsby  Cables  (Ltd  )  for  the  supply  of  e.h.t- 
box  compounds. 

Tkan-jfobsler  Coxtr.acts. — The  following- o<;'«traet«-4»«ve  le- 
eently  been  scoured  by  Messrs.  Ferranti-(Ltd;)-:-  r- .  . 

Annual  conGact  for  supjilv  of  cmrent  traiis-toiir.ei-s  and  three  TOO  kiv.a. 
three-phase  transfoimers  to  Manchester  (  orporaticn  :  one  lOtl  k.v.a— 
three-phase  tran.sformer  to  Biimiugham  torporatiin:  one  41-0  k.v.a. 
three-phase  transformer  to  Darlington  Coqioration  :  and  one  37.ik.v.«. 
three-phase  trjinsformer  lo  .Messrs.  Hal-  Williams  ,V  t  o..  for  Messrs. 
Chn-ton  &  Shuttlewortli. 

APPOINTMENTS  VACANT. 

Applications  are  invited  for  the  position  of  chief  assistant  vhvtrical 
ongineer  in  the  electric  supply  deimitment  of  r.inningham  C\>r- 
|ioration.  Salary  £7.")li  per  annum.  Eonus  of  appliiation.  Ac,  ean 
be  obtained  from  the  Secretary,  electric  Supjily  departmenl,  and 
applications  to  I  e  sent  to  the  (  hairman.  Elwtric  Supply  Ciiumittee. 
14.  Dale  Knd.  Birmingham,  by  noon  Dih;.  17.  ^ieralM      (idvrrlinxmeiil. 

The  Education  Committi-e  of  the  Bomugh  of  Swindon  invite 
applications  for  the  jK^miancnt  appointment  of  head  of  ti.e  cngin- 
w^^ing  dojiartment  of  the  Technical  Institute.  Commencing  salary 
£2^0  a  year.  Applications  to  the  1  rincipol,  Mr,  C«.  H.  Buikbardt, 
M.8c,  by  l)e<'.  8.     .'ift  an  nrfivni-sfHifH'. 

A  junior  shift  engineer,  with  ex|'crieiice  in  o.h.t  a.c.  srd  f.f.  d.c. 
three-wiiv  siijiply  is  requiicdat  .1  ainshy  eirctricity  woik.*.  Applicii- 
tions  lo  the  airing  borough  eln  liii  al  mgiiuir  (>  r.  T.  W.  HiLVril). 
Srr/$ii  aHirrlineiHttil. 

\  junior  shift  engineer  i-  requind  at  Leiicsdr.  CoiUnuilciug 
.-alary  tl.Ml.  Appliiation-  lo  the  r...oiii'l.  Eheliieal  EnL'iiucr. 
Ho.\  80,  Uicester.  by  l).v.  I  1 

BUSINESS  ITEMS. 

The  otVices  of  the  Tungsleii  Lamp  A'vm.i  iali.m  have  bcpli  tvnioved 
to  111.  l^uwn  Vietoria  striTl.  l.i.lii.  K  <  4  Teln-'^phie  rddiess 
nnd  telephone  niimlrr  remain  iinaltprrd,  '.'-.  Tfb  ■'•J': 

•   Tiingns.'' le,"  Ciuilion.  I.oiuKii  :   Telephone  ntun'  " 

IKoiil  CoUM.il  has  iMsMil  linhling  plans  lor  the - l  thr 

Works  of  the  Fuller  .\..  nnuil-.i.r  Co. 

.Mfred  Llovd  amlKi.  ha.,1  I    WdJin     tiadim:   --the   Elietri.  al 
Medical  Mfg.' Co.).  1(11.  <;..«.. 
partiieinliip.      IV-htu  by  Mr    I 

PtantWantcd.     \n  ,.1.  , ,.  .s.  1.01,,.  i,..  .  no.e  ,.n 

eoniblned   alleinalor    i.    I  .llrmntivrlv  two  <"0  .•.»«  kw 

Ihrpp  phftBO  alieiii  ''"i  •   ■ 
Moon  Chans.     ^  veil  «  <V  (Ltd  ).  nnr  >||f>iii 

iMuhigui 1  .  b  ."  '•  «nd  will  be  \w\<\>\  to  send 

imr  to  those  who  wntv  u.  lo  .\i  lou.      The  o«nI  i»  «>olU»|»iled  hj'  Mt  A. 
Midi:V\ .  the  chief  rngineer  to  the  hn« 
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FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND   REPORTS. 


AMiZON  TELEGRAPH  CO.  (Ltd.) -At  the  meeting  last  week  the 
Chairman  (Mr.  C.  W.  Parish)  said  he  thought  the  shareholders  would 
agree  with  him  that  the  improvement  as  compared  with  the  previous 
ye-ar  was  quite  satisfactory.  Business  in  the  Amazonas  district  had  been 
fairly  good.  The  rubber  crop,  which  amounted  to  37,590  tons,  was 
again  slightly  larger  than  that  of  the  previous  vear,  there  being  an  in- 
crease of  a  littte  over  900  tons,  and  the  price  of  the  commoditv  had  re- 
mained at  a  high  level,  although  it  would  probablv  have  still  further 
increased  the  company's  revenue  had  there  been  greater  fluctuations. 
During  the  year  the  highest  and  lowest  quotations  for  fine  hard  Para 
rubber  were  3s.  7d.  and  2s.  S^d.  per  pound  respectively  and  for  the 
greater  part  of  the  time  the  price  was  over  3s.,  whereas  cluring  the  pre- 
vious year  it  fluctuated  between  4s.  Id.  and  2s.  4Jd.  The  traffic  receipts 
of  the  company  amounted  to  £51,166,  against  £42,926  for  the  preceding 
year,  an  increa.se  of  £8,240.  Interest  gave  them  £3.953,  or  £2,418  more 
than  last  year,  due  to  an  increase  in  the  investments.  Altogether  the 
gross  revenue  amounted  to  £72,144,  against  £61.587  for  the  previous 
year,  an  increase  of  £10,557,  or  over  17  per  cent.  The  expenses  incurred 
in  maintaining  the  company's  cables  came  to  £14,886,  against  £14,591 
last  year,  an  increase  of  only  £295.  The  total  working  expenses  amounted 
to  £31,539,  against  £30,828  for  the  preceding  year,  an  increase  of  only 
£711,  or  less  than  2i  per  cent.,  which  was  liot  large  considering  the 
general  rise  in  prices  which  had  taken  place  all  over  the  world.  The 
result,  therefore,  was  that  the  net  revenue  amounted  to  £40,605,  com- 
pared with  £.30,759  for  the  previous  year,  an  increase  of  £9,846.  From 
the  £40.605  the  sum  of  £1,616  had- to  be  deducted  for  income-tax,  £183 
for  writing  down  the  investments  to  their  market  value  at  June  30  last 
and  £22,925  for  the  debenture  service,  which  left  them  with  £15,881, 
and,  adding  amount  brought  forward  the  available  balance  was  £22,687. 
.Vfter  placing  £8,000  to  general  reserve  account  the  directors  had  pleasure 
in  recommending  a  dividend  of  4  per  cent,  (less  tax),  leaving  £7,187  to 
be  carried  forward,  compared  with  £6,806  brought  in  from  the  previous 
year.  They  had  been  able,  therefore,  to  add  1  per  cent,  to  the  dividend 
and  to  earn,-  forward  about  £400  more.  The  investments  now  amounted 
to  £.54,313,  an  increase  since  last  year  of  £38,839.  With  regard  to  the 
current  year  the  traflic  receipts  up  to  the  present  were  nearly  £3,000 
higher  than  those  for  the  same  period  last  year.  The  prospects  for  this 
neason's  rubber  crop  were  believed  to  be  good  and  a  heavier  crop  of  nuts 
was  also  expected.  A  portion  of  the  company's  revenue  was  derived 
from  a  service  of  local  deferred  messages,  which  was  instituted  in  July, 
1914.  Tho.so  messages  were  subject  to  a  delay  of  not  less  than  10  nor 
more  than  24  hours,  and  up  to  September  last  year  were  carried  at  half 
rate.  The  directors,  however,  were  not  very  satisfied  with  the  result 
of  the  experiment,  as  although  that  class  of  traffic  at  first  showed  signs 
of  expanding,  it  ultimately  fell  away  considerably.  They  decided,  there- 
fore, to  make  a  further  reduction  in  the  rate,  which  came  into  force  in 
October  la.<t  year,  and  as  a  result  there  was  a  very  satisfactory  increase 
in  the  numlxjr  of  local  deferred  words  transmitted,  the  receipts  having 
inereav-d  by  nearly  £3.000  as  compared  with  the  previous  year.  Mr.  E.  B. 
KlliH-Clark  seconded  the  resolution,  which  was  carried  unanimously.  The 
r<tiring  direr  tor  and  auditors  were  then  reelected. 

CA8TBER  KELLNBR  ALKALI  CO.  (LTD.)— The  Higlit  Hon.  (i.  W. 
Half.Mir.  wh..  [.r<Hiil,-.l  over  the  meeting  on  Friday,  said  the  net  iinilit, 
lifter  milking  allowanci-n  for  repaint  and  maintenance,  &c.,  was  £203.321. 
It  was  proposed  to  pay  n  final  dividend  of  1 1  per  cent.,  making  20  per 
cent,  for  the  year,  and  the  balance  forward  was  £45.078.  The  drop  in 
the  dividend  from  22  to  20  per  t^ent.  was  not  due  to  any  diminution  in  the 
fompany's  earning  power,  but  was  owing  to  the  effect  of  the  excess  profits 
duly.  They  had  expended  about  £2rK),000  in  extending  their  plant 
iuNt  before  the  war  iM-gnn.  but  as  they  had  not  yet  begun  to  reap  the 
Iwnefit  of  that  expenditure  their  pre-war  standard  of  profits,  which 
formed  thr-  ba-iis  for  calculating  the  excesn  profits  duty,  was  considerably 
leioi  than  they  might  fairly  hove  expected  it  to  1m-  had  the  extensionH  of 
plant  been  in  nfM-ratioii  during  the  years  imiiiediafely  preceding  the  war. 
It  woH  true  that  certain  allowances  were  made  by  the  Treasury  to  meet 
Much  cuHiM.  but  in  the  case  of  their  <ompany  he  li'iid  little  doubt  that  the 
allowanc.-N  had  fallen  sliorl  of  what  the  additional  pliiiil  was  capable  of 
eaniing.  On  the  whole,  he  was  inclined  to  IM-Iieve  thai  llie  war  had  not 
lieen  ft  Houne  of  gain  tr,  the  company.  If,  on  llie  one  hand,  (lii-re  had 
iM-en  no  war.  no  Oovemiiient  orrlr-rs  and  no  arlifiiiai  raising  of  prices,  and, 
on  I  he  ot  her  hand,  no  excrss  profit  h  iliity,  their  iMwition  im  n-gnriled  profits 
would  have  been  certainly  no  wome,  ond  |M>rliapH  actually  better,  than 
it  wan  to  clay.  Uy  far  the  larger  portion  of  their  output  now  went 
dirct  ily  to  the  provision  of  material  re<|uir<-d  by  the coiintry'H  fories  in  the 
field.  .Mori-os'er,  they  were  now  enitnged  in  the  ererlion  of  important 
ni'w  works  lo  meet  f'lirlliir  reiiiiiremenls  of  (he  .Minislry  of  Muiiilions. 
The  alliance  lietween  .Minnri.  Kriiiiiier  Mond  >V  Co.  and  theiliwlves  was 
already  in  a  fair  way  to  nuliHr.  (he  good  resultn  anticipated  from  if. 

FRABER  <c  CHALMERS  fLTt-.^-  The  profit  for  the  ywir  ended  June  30 
wtt»  £.'<<I,I74,  compared  with  £24,<mH  for  the  previoiiN  year,  and  offer 
paying  the  prefrreii' ■'  ilividr'nd  of  7}  ]st  ccnl,.  the  .lireetors  reconiniend 
payment  of  n  dividend  of  5  (per  cent,  (lewi  tax)  on  the  ordinary  sharrs. 
A  «um  of  £20.000  has  twen  placed  to  rrHer\e  nnd  Ihe  l>alance  (l|ll,772) 
I  arried  forward. 


NEW  TRANSPORT  CO.  (LTD.)— The  directors,  in  submitting  the 
accounts  for  the  year  1916,  report  that  further  work  of  an  important 
character  has  been  done  since  the  last  meeting.  The  directors  have  in- 
dividually done  all  in  their  power  to  forward  the  propaganda  work,  and 
Mr.  Arthur  Reed  Ropes,  Jlr.  Henry  Murray,  Jlr.  Whateley  C.  Arnold 
and  Mr.  H.  M.  Hyndman  and  manj-  others  have  continued  their  valuable 
activities.  In  several  magazine  articles  Mr.  Gattie's  scheme  has  been 
approved,  and  other  propaganda  work  has  been  carried  out  during  the 
year,  including  lectures  before  the  Royal  Colonial  Institute,  the  National 
Union  of  Railwaymen  and  the  Society  of  Engineers.  From  America  there 
has  also  been  a  demand  for  information,  and  the  company  is  in  corres- 
pondence with  the  Commonwealth  of  Massachusetts.  Dr.  Hele-Shaw 
has  joined  the  company  in  the  capacity  of  mechanical  engineer.  Acting 
on  the  suggestion  of  Mr.  Walter  Roch,  M.P.,  the  London  and  District 
Goods  Clearing  House  Railway  Bill  has  been  drafted  by  the  company's 
solicitors.  On  Nov.  23,  1917,  Mr.  Walter  Roch,  M.P.,  introduced  a 
deputation  to  Sir  Albert  Stanley,  President  of  the  Board  of  Trade,  at 
which  the  proposals  of  the  company  were  discussed. 


MORTGAGES  AND  CHARGES. 


GAVAN  INRIQ  (LTD.)— Particulars  ot  £200  debentures  created  Oct.  11 
1917,  have  been  filee,  whole  amount  being  now  issued.  Property 
charged  :  Company's  undertaking  and  property,  present  and  future, 
including  uncalled  capital.     No  trustees. 

GENERAL  CABLE  MFG.  CO.  (LTD.)— Debenture  for  £1,500,  dated 
Nov.  6.  1917.  charged  on  company's  undertaking  and  property,  present 
and  future.     Holders,  T.  Cohen  &  Co.  (Ltd.) 

ISLE   OF  THANE r  ELECTRIC  TRAMWAYS  &  LIGHTING  CO.  (LTD.)— 

Agreement  dated  Oct.  25,  1917,  to  issue  £3,000  debenture  stock  for  a 

loan    of    £1,500.     Property    charged ;      Company's    vindertaking    and 

property,  present  and  future.     Holder  :  J.  B    Glenn. 

RECEIVERSHIP. 

ELECTRICAL  ACCESSORIES  MFG.  CO.  (LTD.)— E.  Fisher,  12,  Cherry- 
street,  Birmingham,  ceased  to  act  as  receiver  or  manager  on  Oct.  31, 
1917. 

SHIPSTON  [ELECTRICAL  CO.-  (LTD.)- A.  E.  Mason,  193,  Wolvcrhamp- 
ton-strcct,  Dudley,  ceased  to  act  as  receiver  or  manager  on  Oct.  22,  1917 


CITY  NOTES. 


ADELAIDE  ELECTRIC  SUPPLY  CO.  (LTD.)- Tho  directors  have  declared 
a  tinal  dividend  on  the  ordinary  ■•-shares  of  7  per  cent,  (tax  free),  making 
12  per  cent,  (tax  free)  for  tlic  year  ended  Aug.  31. 

BitAZILlAN  TRACTION,  LiGHT  &  POWER  CO.  (LTD.)— The  directors 
have  dcrlarcd  a  ciuartcrly  ilividcnd  of  U  per  cent,  on  the  cumulative 
preference-  sliavcs. 

COMPANIES  STRUCK  OFF  THE  REGISTER.— The  following  Ti-ere  struck 
off  the  Register  of  .loint  Stock  Companies  on  Nov.  30:  Advisory  Kjigi- 
neers'  Corpn..  AH  British  Electrical  Co.,  Alphons  Custodis  Chimney  (  oii- 
Htruction  Co..  Kletcher's  Electric  Fittings,  Magneta  Time  Co.,  Midlnml 
Magnet  o  Co. 

GLOBE  TELEGRAPH  AND  TRUST  CO.— A  quarterly  interim  dividend  of 
2s.  per  .--luu'e  has  been  declared  on  the  ordinary  shares,  tax  free. 

W.  T.  HENLEY  S  TELEGRAPH  WORKS  CO.  (LTD.)— We  are  informed 
that,  owing  to  advanced  age.  Mr.  Sydney  Gedge  lias  decided  to  relinquish 
his  |)ositioii  as  Chairmiiii  of  tlos  Cuiiipanyns  from  Jan.  1,  1918.  Mr. 
(ledge  has  been  a  director  of  the  company  for  37  years  and  has  been 
ihairman  for  30  years.  The  company  will  still  have  the  benefit  of  his 
long  experieneo  on  the  Board.  The  Managing  Director  of  the  company 
(Mr.  (Jcorge  Sutton),  who  has  been  in  the  service  of  the  company  for 
upwards  of  36  years,  has  been  elected  as  Chairman  from  the  time  of 
.Mr.  Gedge's  retirement.     Mr.  Sutton  will  hold  the  position  of  Cliairmaii 

and;Maiin(!iii«  J>in-cti.i-. »_  _ 

(vMaRCONI'SjWIRELESsTtELEORAPHjCO.  (LTD.)  — It'is  announced  tliat 
tc'riTis  have  liceii  .sclllcd  between  llie  I'liited  States  Government  as  to 
the  ieimineratic.il  and  ciiiii])eii,salioii  to  be  jiaid  lo  the  company  in  I-cspect 
of  all  the  .■oMi|iiiiiy's  wireless  stations. 

MELBOURNE  ELECTRIC  SUPPLY  CO.  (LTD.)  The  directors  have 
dei-larc-cl  a  filial  clivi<leiicl  on  the  consuliclatecl  ordinary  stock  of  5  percent, 
(tax  free),  iimkiug  10  pc-r  cent,  (tax  free)  for  the  year  ended  Aug.  31. 

METROPOLITAN  CAllllUOE  WAGON  &  FINANCE  CO.  (LTD.)— .\n 
interim  clivicj.-nil  ,.f  Is.  per  sli  ire  (tax  fic<')  has  lieeii  declared. 

PROVINCIAL  TRAMWAYS  CO,  A  liiial  ilividend  of  lOcl.  nnd  a  brnuB 
of  lid.  per  share  has  been' declared  on  the  ordinary  shares,  making  a 
total  dislribiitioii  of  2s.  |ier  share  i.e.,  10  per  cent,  per  annum,  for  tho 
year  ended  Sept.  .'10. 

WE8TEBN  TELEGRAPH  CO,  (LTD.)-  The  directors  have  declared  tho 
lirsf  cuiarlcily  oilerini  divicli'iid  of  Ms.  jk'T  Hhaii-  (tax  free)  for  the  yeor 
eliding  .lime  3(1.  lillM,  being  at  rule  of^O  jier  cent.  |ier  iiiiinim.  Tho 
Iransfer  books  will  lie  closed  from  Dec.  13  to  Dei .  19,  lueluMive,  nnd  tho 
diviclend  will  be  payable  on  the  201h  insf. 
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iT.IK?  SWITCHGEAR 

FOR    ALL    INDUSTRIAL    PURPOSES. 


RELIABILITY, 
SAFETY  and 
ROBUST  CON- 
STRUCTION. 

NEW  SWITCHGEAR 
CONSTRUCTION  c^j^, 

SUTTON,     SURREY, 
ENGLAND. 


CODE:     A.B.C.    5th   EDITION 


HIGH-GRADE 

Electrical  Machinery 

npHIS  illustration  is  a  typical  exam- 
ple of  the  high-^rade  Heavy 
Electrical  Machinery  built  at  our 
Preston  Works.  Very  close  attention 
to  details,  and  thorough  and  exacting 
tests  at  all  stages  of  construction,  en- 
sures Reliability,  Low  Maintenance 
Costs,      and      Satisfactory      Service. 


ONE    OF   SIX   7,775   K.V.A.   375 
Water-Driven  Alternators,  on  Test  Bed,  at 


R.P.M. 
Preston  Works. 


DICK,    KERR 

a    CO..   LIMITED. 

HEAD  OFFICE:    ABCHURCH    YARD.    CANNON  STREET.  LONDON,  E.C.  4. 

lirancli  Officcn;     IVlan<  licslcr.  Ncwriisllc.    I dkyo,  Svclney,    BueiKJs  /\ircb, 
Jolumnc'iljur);.    l<io  tic  J.inciru  iviul  Milan. 
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THE   ROUND  Table. 

By  "  KVA." 

Motto  for  the  Week. — Buy  Tank  War  Bonds  and  think 
you'-self  lucky  tiie  war  is  in  the  hands  o£  the  Engineers. 
*         *         *         * 

Among  the  rank  and  file  of  workmen,  the  Amalgamated 
Society  of  Engineers  is  o.ven  re^'erred  to  as  the  Algamated 
Society,  and  I  suppose  the  "  Daily  Telegraph  "  has  a  member 
among  its  composing  staff,  frfr  in  its  issue  of  December  4th  the 
word  is  spelt  in  chis  way.  AVhen  every  workman  has  his  own 
motor  car,  and  has  re-treaded  tyres,  the  tendering  of  the  word 
will  then  be  the  Almagam-ated  Society  ! 

^  *  Ti^  ^ 

She  had  no  use  for  slackers,  who  dared  not  to  enlist, 
She  vowed  no  stay-at-homer  would  e'en  by  her  be  kissed. 
She  doled  on  the  army,  and  loved  the  engineers, 
Btit  when  .stern  duty  called  them,  her  eyes  were  dimmed 

with  tears. 
An  ensign  came  to  woo  her,  she  found  him  strong  and  brave, 
And  for  a  time,  therca'iter,  o'er  navy  she  did  rave. 
At  last  the  smiles  came  flocking,  to  cry  she  thought  absurd. 
She  met  an  aviator  and  thought  he  was  a  bird. 

"  fiiHic  Street  "  in  "  Edison  Life." 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrici.4.v,  December  11,  18.30.] 
Mr.  Swas's  Patent. — The  mystery  of  Mr.  Swan's  carbons  is,  we 
are  told,  at  length  disclosed  They  are  midc  of  vegetable  parch- 
m:!nt — connxo.nly  called  parchment  )),ip?r — cut  into  strips  and  car- 
bonLsetl  ;  they  are  then  bent  to  tli<'  re  iiiired  shape  and  li.xed  inside 
the  exhausted  sjlobe.^  in  the  ni  iiiu'r  |i:il)U<iy  di'.scribed  by  Mr.  Swan. 
The  .so  called  vegetable  p  irchm  'iit  i^  ii  ip  'r  preparetl  witii  sulphuric 
acid,  whereby  it  bcco  nes  exfe»iiiHL,'ly  Ici  ii.'li  and  coiupaot. 


PARLIAMENTARY  INTELLIGENCE. 

SCIENTI.^IC  AID   INDUSTRIAL  RESEARCH   WORK. 

Ill  till'  lloiisi^  of  Coinmons  last  w..k.  Sir  I'liiLir  .M.voNis  n.sked  the 
SciTi'tiiv  of  Statp  (or  111"  Cnlimi'.s  w!i;liT  iiTiv  I'Hi  ifiit  syntcin  of  lo- 
or.iiniitinj!  the  reseiirch  work  now  Ikmii^j  uoiiiluctfil  in  tlio  luborHtorics 
of  our  luilvcrHities,  In  tin  Nutinnil  I'liysicul  Liboratory  anil  in  the 
Im[M'rial  Initilutc  wan  bi-iiig  or  liad  bttii  arraniird.  mon-  rs|iccially  with 
u  view  to  bringing  the  rcsult.s  of  smli  rc^iMrclii'M  into  rlow  relation  witli 
further  prolilums  ronnecleil  witb  our  {'nlonial  trnili-  anil  willi  our  pro- 
ilui'livc  indUNtrieH  in  thin  country  uml  in  our  l).>ininlon.'<  uvonu-os  ;  and 
wlii-tlior  opportiniitif.i  are  atlordcd  for  pin -inn  ol  tiic  servico  of  our  inanii- 
fucttirerH  Miii-ntilir  i'X|)crt.s  to  advise  thnii  or  to  rondiiut  in  their  factories 
Hp<-<ial  invest  i^fttion»  ;   and,  if  sn.  uiidir  what  conditionH  ? 

In  reply,  the  I'nder.Socrctary  of  Slut.-  for  the  Colonies  (Mr.  IIkwins) 
HiiM  the  Coniinittw  of  the  Privy  (  oiiin  il  for  Scientilie  and  Industrial 
KvM-ftrch  weri',  in  the  I'oume  of  their  adniiiiiMtratioii.  eolleotinn  inforina- 
tiiin  UH  to  remiurh  Iwiii^  eonduiled  m  Miricnis  phucH  and  dillercnt  tyjieii 
of  inHtitution,  whii-h  could  not  Init  t,i.  ihiiite  the  ro  <irdiiiation  of  nvsi'ai-ch 
work  which  the  hon.  nii'iiiln'r  desuvd.  .Mun-over.  similar  nrKniiisalioiiM 
had  come  or  were  eoniiiiR  into  eMslen.e  in  other  parts  <>(  tile  Knipir<> 
which  were  in  clone  relation  willi  the  ltcs<<arch  Itcpartiiu'iit  of  this 
idunlry.  .\b  an  example  of  what  was  Umiik  tlom'  in  the  overseas  \}«. 
MiinloiiH,  he  referred  to  the  report  nl  I  lie  I  omnumwcallh  .\ilvisory  Coiiniil 
of  Science  and  Induiitry  and  the  le.ciilly  piiMishcd  '  Siiitli  .\fricaii 
.liMirnnl  of  IndiistricH."  Thiit  impcmil  mitchiiic-ry  would  eiialdc  these 
who  wer<-  cnuaKcd  In  the  ('ciliuiinl  trade  and  in  our  priHliiitive  industries 
to  iMMdin-  ae)|iiuiiiled  u'iih  the  pfM  iiim  ari«iiii{  ill  dilTcicnt  parts  of  the 
Knipire,  and  with  the  icili.  .1  .^  i.-eanhcs  miw  in  pronn-sx  either 
here  or  in  the  1101111111011-  '"■  final  )mrf  cif  the  c|iieiition.  the 

mtahhshiiieiit  of  n>nc«rc  li  'Imli  is  cue  of  the  main  c.lijccis 

"I  lln-  Itcsenreh  Deparliii'  u: .-  Il  il  III  phi'c  at  the  •rrvice  of  our 

mnnufaclimini  ncientille  rxjirrta  who  might  nilviim  tUriu  or  conJuol  111 
thoir  fneiorim  ciKicial  invpntiualiont. 


London-aiasgow  Telephone  Service.— In  the  House  of  Commons 

last  week  the  Post  master- General  stated,  in  reply  to  a  question,  that 
ordinary  calls  botwicu  London  and  Gla=2ow  were"  subject  to  somewhat 
heavy  delay,  iiuinly  owing  to  urgent  Government  calls,  and,  in  some 
measure,  to  adverse  weather  conditions.  Only  urgent  Govenmient 
business  received  priority,  and  every  effort  was  made  to  reduce  the 
length  of  calls  to  a  minimum.  A  large  number  of  Govemment  messages 
were  transmitted  by  telegraph. 

NonFerrous  Metal  Industry  Bill.— In  the  House  o'f  Commons  on 
Monday  the  President  of  the  Board  of  Trade  (Sir  A.  Stanley)  moved  the 
second  reading  of  this  Bill,  and  explained  that  the  measure" was  brought 
forward  in  conformity  ivith  the  resolution  of  the  Paris  Economic  Con- 
ference, which  imposed  upon  the  Allied  Governments  the  dnty  of 
making  their  countries  independent  of  our  present  enemies  as  regards 
the  control  of  essential  commocUtics.  Of  these  none  were  more  important 
than  the  non-ferrous  metals,  especially  spelter,  lead,  copper,  altmiinium 
and  tin. 

Several  members  criticised  the  measure,  and  Mr.  J,  M.  Henderson  said 
if  all  that  the  President  of  the  Board  of  Trade  had  said  was  true,  it  was  a 
.serious  reflection  on  our  traders  ;  but  it  was  not  true.  America  and 
ilapan  had  the  control  of  copper,  France  and  Canada  had  the  supply  of 
the  whole  of  the  nickel,  and  if  thoi;e  countries  did  not  exercise  control, 
whose  was  the  fault  ?  At  present,  owing  to  war  legislation,  we  had 
control  over  every  metal,  with  the  possible  exception  of  tin,  and  the  real 
object  of  the  Bill  was  to  control  the  trade  after  the  war  . 

Sir  F.  Banbcry  moved  the  rejection  of  the  Bill,  and  after  Dr.  Annrsos 
had  spoken  in  support,  the  debate  was  adjourned. 


PARLIAMENIARY  NOTICES. 


The  following  additional  notices  of  intention  to  apply  for  powers  for 
electricity  supply,  electric  traction  undertakings,  &c.,  have  appeared  : — 

JoixT  ELECTRicrrY  SrpPLY  .\SD  Tr.vctiox  Bnx. 

In  the  Shcflicld  Corporation  Bill  power  is  sought  for  the  cunsoUdation, 
amendment  and  repeal  of  various  Acts  and  Orders,  to  give  powers  for  the 
continuance  and  maintenance  of  tramways,  trolley  vehicles  and  motor 
omnibuses,  and  to  construct  and  work  new  tramways  and  omnibus 
services  within  and  beyond  the  city.  \c.  ;  also  for  the  continuance, 
maintenance  and  improvement  of  the  electricity  undertaking:  to 
authorise  the  constructiim  or  the  completion  of  electric  lines  in  the  city 
and  the  county  borough  of  Rothcrham.  and  to  provide  sho|>s  and  other 
conveniences  in  connection  with  any  buildings  held  with  or  fonning  iwrt 
cif  their  electricity  undertaking;  to  supply  electricity  in  streets  not 
dedicated  to  public  use.  to  give  a  supply  of  energy  to  the  .Midhuid  Kail- 
way  Co..  to  su])ply  electricity  in  bulk  to  local  authorities  of  districts 
adjacent  to  or  near  the  city,  to  alTortI  supplies  beyond  the  limits  of  supply 
to  certain  premises,  and  for  working  tramways  ;  to  eiu|Kiwcr  the  Cor- 
poration to  provide,  sell,  let  for  hirv.  fix,  ri'inove  and  re|uiir  Iiim)>s. 
meters,  electric  motors  and  apparatus,  cooking,  heating,  ligUting  and 
motive  power. 

In  the  Bill  of  the  Poiitypool  Gas  and  Water  Co.  power  is  sought  to 
aeqiiin'  the  hieal  electric  supply  works,  to  make  provision  lor  c«rrying 
on  the  iiuilert  iking  and  the  supply  of  elivtrieity,  i:c. 

.V  Hill  is  being  promote»l  to  incor|>oriite  a  company  for  the  coivst ruction 
of  11  wharf,  dock,  railways  and  other  works,  including  generating  statiims. 
on  Canvey  Island,  to  confer  powers  for  the  working  of  the  niilwajii  by 
electricity  or  steam,  to  aciiiiir>>  land  for  generating  stAtions,  to  supply 
elc<'trical  energy,  &c. 

The  Shropsh'ire,  Worcestershin-  *  ,StafIonUhin>  Klectric  Power  to. 
desin'  powers  for  the  i«M|iiisition  of  I'viids,  part  p«n-has<<  of  pr\>iH'rtie». 
the  construction  and  user  of  getic  nitiiii;  stations  and  works,  the  nmiiu 
facturi'  of  gas  anil  residual  pr.Mlii.  1-  a.  1  ■  .  ni,  r  into  awnfinenls  with 
the  Gn'at  Western  Kailway  to.,  ti"  '  coiiden«ing  puri>»s<v. 
from  the-  rivers  Severn  and  St mir.  tn  »ilh  n•s|^^■l  to  supply 
of  electrical  energy,  rates.   ,v.       1.  uiriit.   «illi   >:iii,iii« 

iinilertakers  for  miilual  a--i  '  ' 

beyciiid  an-as  nt  supply  ci(  •  .  < 

unci  lend  monev  to  various  wui  . ,1     '      ..\i. 


Kl.KiTlllO   I.IOIITINU    riliiVlHtoNAI.   tlHKKHIk 


1l.nl I 


Shellield  Corporatiim  i.M"  .".1    W  ■  iI.,i,.i..m  i  .  i.-. 
Xelher  Crljan  llistti.  ' 
.lames  .Marshall  (fur  ' 

l,lc|.  (for  D.mcoster  i: . 

Luddeiidon    Foot    and    .\lytlici|inr»yd    t  rUu    l)i.liKl^    tut    IwtLvlliAUi 
Uviral  DHtrict.  for  ClavtMi  an  1  Qu.  onslvrry.  »nd  for  Thome). 


Manually-operated     Motor    titartcrs 

for     ALTeRNATiNQ     CURhENT 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For  Direct  Current.  For  Three-phase  Current. 

for 

ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITED 

11.(1.  ..jFl.t.  J'ALAi.l:  fl.AC!:  M.\N-]c.iNS.  KKNSIXci  1 1  ),V  I  T..  W>. 
r.-,.;PBou.. :  WK.TtKN  Oil'.'.     TtLiL-ramt :  ••  Sipmbbalos,  Kens.  London." 
L«mp  <iid  ScMlies  Dett. :   !8  4  19,  DPPEB  THAMES  STBEET,  EC. 
Jelephnne:  Cliv  5S50.  Telc'.-riniB :  ••Siemotoe,  Cent.,  Lo.ndun." 

HOME  BRANCH  ADDRESSES 
DiRMtsoniH— O-ntralHo..  New  St.   I  MA.vcnESTER— 196,  Deansxate. 
liRlnToi— *i  KriiK-c  street.  '  Newcastle— 64-«8,  CllinenouJ 

'  AnD.rr-".!.  M.M.iry  Sfri-et,  '  Shefkield-W.  Filev  St.  \Uld' 

•.!  .^  .    ■:   -•:■■.  \V,if-r|,j,  h-r.;   ;.  ;  >,,ui  iiAi!rT.>i -li;.  irij;,  Stiejt 

Br.-tnchcs    in    Prmcipal    Towns    Abrortd. 


LEGAL  INTELLIGENCE. 


E.    SHOWELL    &   SONS,   Ui 

STIRCHLEY.     BIRMINGHAM, 
ENGINEERS    IN    NON-FERROUS    METALS. 


COPPER  BONDS  FOR  ELECTRIC  RAILWAYS 


MADE   IN    VARIOUS    PATTERNS.         PRICES   ON    APPLICATION. 
All  Terminals  are  Solid  Forgings- 


Sclt  Aftnl  tor  Ihr  Fl'clnccil  Trade:- 

LIONEL  ROBINSON,  Lon'LX' w c 


Trlephonb:  Wo/torr?  •323. 


GLOE  FQT  HP.ATRRS 
SQLDEHING  IRON  HEATERS 
WAX  WELTERS,  MHTAL  POTS 
CORE  DRYING  OVENS 
ENAMELLING  OVENS 
IMMERSION  HEATERS 
HOT  PLATES,  AIR  WARMERS 


and  all  kinds  of 
special  Electri- 
cal Apparatus  for 
Munition  Works, 
Shell  Filling  Fac- 
toriok  and  all 
m  a  n  u  f  a  c  turing 
purposes. 

BELLING  &  CO. 

DERBY  ROAD  WORKS, 

Montague       Rood, 

EDMONTON,  N.18. 


Attorney-General  (ex  rel.  Ga-.  Light  &  Coke  Co.)  v.  Haekney 
Boroi'gh  Council. 

The  Court  of  Appeal  (Lords  Justices  .Swinfen  Eady,  Warrington  and 
Scrutton)  on  Nov.  29  commenced  the  hearing  of  the  appeal  of  the  Gas 
Light  &  Coke  Co.  from  the  judgment  of  Mr.  Justice  Astbury,  reported  in 
The  Electrician  of  Aug.  .3  last. 

Jlr.  C'OLEFAX.  K.C.,  in  support  of  the  appeal,  said  Mr.  Justice  A.stbury 
had  dismissed  the  action,  with  costs,  and,  shortly  stated,  the  point  had 
reference  to  the  charges  for  electricity  that  were  made  by  the  Metro- 
politan Borough  of  Hackney — whether  or  not  in  their  charge  for  power 
they  infringed  the  provisions  of  the  sees.  19  and  20  of  the  Electric  Lighting 
Act,  1882.  Plaintiffs'  submission  was  that  Mr.  Justice  Astbury  had  not 
given  effect  to  the  judgment  of  the  Court  of  Appeal  in  the  Long  Eaton 
case,  and,  further,  that  he  had  unduly  made  distinction  between  that  case 
and  the  present  one.  In  the  Long  Eaton  case  the  facts  were  that  per- 
sons using  power  for  running  their  lace  machines  if  they  took  all  their 
light  from  the  company  got  it  at  a  cheaper  rating,  while,  on  the  other 
hand,  if  they  only  took  it  for  one  purpose  they  did  not  get  it  on  the  cheaper 
rate.  Tlie  Borough  of  Hackney  had  given  to  the  power  user  a  charge  in 
respect  of  lighting  up  to  the  extent  of  20  per  cent,  of  the  energy  users' 
f>tlier  charge,  thereby  giving  the  user  a  benefit  over  one  who  only  took 
electrical  energy  for  light.  The  charges  were  divided  under  two  heads, 
one  for  light  and  one  for  power,  with  alternation  for  lighting,  and  the 
circular  of  which  his  clients  complained  in  the  presejit  proceedings  went 
on  to  say  that  consumers  paying  under  this  scale  (that  was  for  power) 
were  allowed  to  use  20  per  cent,  of  the  energy  consumed  for  lighting. 
Prior  to  the  action  being  brought  the  circular  had  been  amended  by 
stating  that  in  respect  of  the  power  charge  limiting  the  right  to  take  20 
per  cent,  of  the  energy  for  lighting  that  it  should  be  taken  from  the  factory 
were  the  power  was  used  and  from  the  same  meter.  TheVe  was  in  reality 
no  change,  only  an  alteration  in  the  wording  of  the  circular.  Practically 
tlie  20  per  cent,  was  a  maximum  figure  for  a  factory  for  lighting  purposes. 

Lord  Justice  W.\rrin"C.tos  :  They  get  their  lighting  for  nothing  if  they 
]iay  for  power  ? 

Mr.  CoLEFAX  :  Not  quite  so  ;  they  pay  }d.  per  unit. 

I^ord  Justice  Warrington  :  A  halfpenny  per  unit  would  cover  the  cost 
I  if  both  lighting  and  power. 

Mr.  CoLEFAX  agreed.  He  said  that  the  circular  stated  (this  was  what 
the  plaintiffs  complained  of)  that  for  power  "  a  fixed  charge  of  £1  per 
quarter  per  kilowatt  of  maximum  power  demanded  and  a  charge  for 
electrical  energy  used  of  id.  per  unit ;  consumers  paying  under  this  scale 
ar(^  allowed  to  use  20  per  cent,  of  the  energy  consumed  for  lighting.'' 
Plaintiffs  admitted  that  a  power  user  in  respect  of  electrical  energy  for 
power  had  a  better  load  factor  and  a  better  diversity  power  than  a  light 
user  under  ordinary  circumstances  ;  but  the  power  user  when  he  used 
li^ht  worsened  the  position  at  the  central  power  station,  and  in  fact  qua 
tlie  user  of  light  he  was  no  better  for  tlie  power  station — if  so  good— than 
t  he  ordinary  user  of  light  and  the  non-power  user  of  light.  His  (counsel's) 
1  road  ])oint  was  that  the  Borough  of  Hackney,  having  regard  to  the 
Long  Eaton  case,  was  not  entitled  to  give  to  a  power  user  a  preferential 
ihiirge  in  respect  of  light. 

In  reply  to  Lord  .Tustice  Swinfen  Eady  as  to  what  was  the  current 
charge  for  light,  Mr.  Colefax  reiilied  that  a  non-power  u.ser  using  light 
I)aid  twice  what  a  power  user  would  ])ay  for  light.  He  did  not  complain 
of  there  being  a  cheaper  rate  for  power  than  f(U-  lighting — that  was  a 
luoper  distinction  to  be  drawn  ,  as  the  two  were  not  similar--but  he  did 
object  to  the  20  per  cent,  privilege,  as  that  would  give  to  a  power  user  a 
|iri'ferential  charge  for  light  as  contrasted  with  a  non-power  user,  and  was 
.111  inducement  to  the  jjower  user  to  cheapen  the  co.st  of  his  power  by 
luking  light  without  any  corresponding  benefit  to  the  station.  In  the 
I'oiirt  below  evidence  was  given  to  the  effect  that  the  charges  of  the 
Hackney  Borough  Cotmcil  for  power  resulted  in  a  loss,  but  as  the  learned 
judge  was  of  opinion  that  the  evidence  was  irrelevant,  he  (counsel)  should 
not  go  into  that  part  of  the  ea.se.  He  contended  that  the  present  ease  was 
on  all  fcmrs  with  the  Long  Eaton  ease,  ('(mnsel  .said  there  was  no 
rlisputc  as  to  the  meaning  of  the  phrases  "  load  factor  "  and  "  diversity 
factor  "  and  he  thought  the  evidence  proved  that  power  users  as  a  class 
had  ft  Ixstter  diversity  factor  than  lighl  users.  He  had  ])roved  by  the 
evidence  of  Sir  John  .Snell  at  the  trial  that  the  load  factor  of  a  power 
user  was  worsened  when  he  took  light.  He  recognised  (hat  the  load 
factor  of  a  factory  taking  liglit  and  jiower  woultl  proliably  be  better 
lluui  the  load  factor  of  a  concern  taking  only  light,  luil  the  tiuestion  of 
how  far  that  was  relevant  depended  upon  tlw  Long  Eaton  judgment. 
Wlii-n  a  consumer  used  jiower  only  he  got  no  luttiT  terms  howevermuoli 
he-  used,  but  he  got  belter  terms  if  he  used  light  and  ])ower  and  that  was 
what  hi.s  clients  complained  of.  What  the  Long  Katon  circular  did  was 
to  otfer  I"  allow  the  juiwer  user  to  have  his  units  <hea|ier  if  he  said  ho 
would  take  liiu  light  as  well,  an.l  that  was  helil  to  be  wrong.  It  wa» 
uiliuined  thai   respoiiilcnln  wen'  .piilc  iiitillrd  to  have  a  larill,  vi/.,  u 


For   Effective   Impregnation 


uso"  I.AC  WATT" 

Black    or  Golden   Brown. 

]|;n.SON  &  NICHOLSON,  Lid., 
ln»uUlln>  V.rnlali  Drp.rtnK'nI. 
Cn..vrll       Work..       .Sirnllord,       E.I5 


December  7,  19171 


THE  ELECTRICIAN. 


357 


CIMPLEX  SCIENTIFIC 
FLIGHTING  REFLECTORS 


nphe  principles   of   illumination   are   well- 
established,  and  the  application  of  those 
principles  is  made  easy  and  certain  by  the  use  of 

Simplex  Steel  Reflectors 

which  are  made  in  a  number  of  patterns, 
each  designed  for  its  own  particular  purpose. 


The  Reflectors  which  Pay  for  Themselves. 


]V  >■  it  c       for       Catalogue      Xo.      <i -' n  . 

Simplex  Conduits  Limited, 

GARRISON    LANE,    BIRMINGHAM. 


|..M...-.    -  ll:i  -  u:,      ChaiiilR    Cross 

KoaJ.  W.l  . 
Manchkstkr  -us.  Corporation  Street. 
CjLjssgow — 72a,  W.iterioo  St. 
Newcastlf— «;,  High  Hrulgc. 
liKisTOL-10  S:    11,    Uenm.irk  Slrwl. 


I.LED!.      11,   Wlmc   Horse  .Nl.,  U.UI 

SsvANSK\  — U,  Hc.thticM  Stitii. 
Carixki — I,  Wc^lcAle  Street. 
Al.KROEFv-l,  Crimoii  I'Ucc. 
SH(!tnrM.-S!il-3,  .VttavhffcCo 


J.  P.  DEVINE  CO.,  Buffalo. 

MANUFACTURERS    OF 

Hacfluoi  Dn|le!i  aim  Unpreaiialliig  Plaol. 

(PASSBURG   SYSTEM.) 

Th«  D*vin*  Co.  are  w«ll  known  in   the    United    State* 

and  Canada  as  the  leading  manufacturera  and  axperta 

in  Vacuum   Drying  and   Impregnating    Plant    and    have 

over  1,500  such  plants  in  successful  operation. 


AIR  PUMPS,  COMPRESSORS. 
VULCANISERS, 
CONDENSING   PLANT. 


Solvent     Recovery     and     Derlslnating 
Plant  a  Speciality. 

Sole  R(prcirnlati\<  : 

JAMES   LIVINGSTON,    LTD., 

iMi'iiRiAi.  HOI  sr.  KI\aS\SA\.   w.c. 


"CUSSAIT,  LosDoa." 


C«i<M>r  tlM. 


Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200,000  lb*. 

Peerless    Leatheroid   Insulation. 

Dynamo  Tapei,  Hollow  Braid,  Empire  Cloth. 
Pure  A»beito»  Ribboni,  Paper,  Tubei  and  Sheet*. 
Pure  Aibeitoi  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite     Sheet,  Tube  and  Rod. 
Preupahn  and  Intulating  Paperi,  Felti.  Balic. 
Electrical  Pure  Rubber  and  Adheiive  Tape. 


\*  K  HAVE  BEEN  AW  AHUED  THK  CONTRACT  FOR 

rXE  WHOLE  Oh  1  HK  MICA  REQL'IREU  BY   BRITISH 

ADMIHAI  TV    OVER    111?   i^   Wl ' 


ATTWA  lER  &  SONS, 

Au2:::rr.:.,..   nopwood  st.  miui.  «•<•«"'■"«>'•«• 

Jofe-l".:  PRESTON. 


«!><  E^iiira  ABC 
a  «..i.<.  Vmm 
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REGULATING 
RESISTANCES 


f-^.     ISENTHAL 
r?  &  CO.,  Ltd. 

(DoDartmont  4) 

Denzil  Works, 

Willesden,  LONDON,  N.W.IO. 


Contractors  to  the  Admiralty.  War  Office. 

India  Office.  Colonial  Office.  Postmaster- 

General,  &c. 


LIST  ON 
REQUEST. 


If  you   wish   to  dupose  to   best  advantage 
of     your     ACCUMULATION     of 

OLD  and  NEW  SCRAP 
EBONITE  *  VULCANITE  .^"^IL 

Df  TDDU'D    GLOVES,   cables,    tyres, 

KUDDllilX.  VALVES.    Ac. 

GUTTA  PERCHA  b^u^cI^e^'s 

WktD  writlnr  for  Prici  Llit  return  Ihli  idTl.  for  Special  QiiotttUBi  te 

J.  SCHNURMANN^mSi'i 

(Propri«lor«  :    J.  J.  .SHERMAN  i>nd  S.  P.  CASSY) 

LONDON,  N.  17. 

Branch     Work*  :      49/51,    Brouxhton     Lane.    Manchester. 


tariff  for  light,  a  tariff  for  power,  and  a  tariff  for  both  light  and  power. 
They  did  not  do  that,  but  had  held  out  an  inducement  to  the  power 
user  to  adopt  light,  and  that  he  submitted  they  could  not  do. 

On  Friday,  Mr.  W.:U,tef,  on  behalf  of  respondents,  said  appellants' 
case  was  based  on  a  misconception  as  to  the  true  effect  of  sections  19 
and  20  of  the  1882  Act.  What  they  had  sought  to  do  was  to  read  the 
Act  as  though  the  sections  were  not  framed  to  prevent  different  charges 
to  different  consumers,  but  between  a  different  consumption.  Electric 
supply  undertakings  supphed  one  thing,  and  that  was  electricity.  The 
only  interest  it  had  was  in  the  use  of  the  energy  supply  in  so  far  as  that 
use  affected  their  cost  of  supply.  It  was  commonly  supposed  that 
because  a  light  consumer  paid  a  higher  price  he  was  a  better  customer 
than  the  power  user.  The  contrary  was  the  fact.  An  electric  light 
undertaking  had  to  be  upon  a  scale  so  as  to  meet  the  maximum  demand 
flhiih  might  at  any  time  be  imposed  on  the  station.  Usually  the 
icaxiraum  demand  occurred  about  6  p.m.,  and  in  the  case  of  Hackney 
it  was  5,245  kw.  An  electric  light  undertaking  had  a  building  in  which 
there  were  large  engines,  dynamos  and  various  other  machines  which  had 
to  be  on  a  scale  to  meet  the  maximum  demand  which  at  any  time  might 
be  imposed  on  the  plant ;  that  was  of  fundamental  importance  in  con- 
sidering the  question  of  cost.  In  the  case  of  Hackney,  on  July  24,  1914. 
the  maximum  rose  to  5,245  kw.  In  all  electrical  stations  the  expenses 
were  divided  between  capital  charges  (interest  and  sinking  fund,  deprecia- 
tion), charges  which  went  on  whether  they  generated  little  or  much  elec- 
tricity. In  the  present  case  the  cost  was  £8  per 'kilowatt  per  annum  as 
standing  charges,  no  matter  what  amount  of  current  was  supplied.  The 
ordinary  hghting  was  only  about  two  hours  a  day,  taking  the  year  right 
through.  That  meant  that  the  capital  expenditure  was  only  being 
utilised  for  two  hours  out  of  the  24,  if  you  depended  only  on  light  con- 
sumers. Therefore  all  electric  hght  undertakings  endeavoured  as  far  as 
they  could  to  extend  the  useful  work  of  their  stations.  For  that  purpose 
they  endeavoured  to  procure  loads  to  supply  energy  at  different  hours 
in  the  day  from  those  at  which  the  light  producers  came  on.  What  it 
came  to  was  this  :  The  respondents  were  sellers  of  energy  and  nothing 
else.  With  the  exception  of  defining  the  price  they  could  charge,  they 
had  no  concern  with  what  anybody  did  with  that  which  they  sold  them. 
What  the  Court  was  asked  to  say  was  that  the  customer  who  used  the 
plant  for  but  2  per  cent,  of  the  24  hours  could  not  be  charged  differently 
to  the  man  who  used  the  plant  for  11  per  cent,  of  the  24  hours.  That 
was  really  what  appellants  were  asking.  All  the  authorities  were  abso- 
lutely in  favour  of  respondents.  If  they  had  to  make  separate  charges 
to  consumers  who  used  both  power  and  light — charge  them  differently  for 
each — they  would  have  to  have  separate  meters  and  separate  wirings, 
which  would  probably  cost  thousands  of  pounds.  The  Act  of  Parliament 
had  nothing  to  do  with  power,  nothing  to  do  with  light  and  nothing  to  do 
with  charges.  Sec.  27  of  the  Hackney  Provisional  Order  enabled  the 
undertakers  to  charge  for  the  energy  su])plied  by  them.  The  only  thing 
f  hey  sold  and  agreed  to  supply  was  electrical  energy.  They  had  power 
to  distinguish  between  the  classes  of  consumption  and  the  classes  of  con- 
sumers. There  was  no  such  distinction  known  as  a  differentiation 
between  power  and  light  for  the  purposes  of  the  Act.  No  evidence  had 
been  given  at  the  trial  that  there  was  any  undue  preference.  ■ 
The  case  had  not  concluded  when  we  went  to  Press. 


An  Electricity  Meter  Dspute. 

On  Wecbiesday  a  Divisional  Court  (Justices  A.  T.  Lawrence  and 
Sliearman)  heard  the  appeal  of  the  Hendon  Eleclrie  Supply  Co.  from  a 
decision  of  the  County  Court  .Judge  at  Barnet  in  the  action  of  the  com- 
pany against  Walter  Banks,  of  the  Harapstead  Garden  Suburb. 

Sir  E.  Pollock,  K.C.,  M.P.,  and  Mr.  Ball  were  for  appellants  and  Jlr. 
Emery  for  respondent. 

SirE.  Pollock  stated  that  appellnnts  lirought  an  action  in  the  County 
Court  to  recover  £3.  fis.  .5d.  in  respect  of  clcctricily  supiilicd  to  defendant. 
The  County  Court  judge  held  tluil  )ila.intilTs  were  not  entitled  to  recover, 
holding  that  the  electric  lighting  order  applying  to  the  case  laid  down 
that  the  dispute  and  the  ascertainment  of  the  amount  was  first  to  be 
made  by  an  electrical  inspector  within  the  meaning  of  the  Act,  and  that 
ns  that  had  not  been  done  plaintiffs  were  disentitled  to  proceed  with 
their  claim,  but  the  County  Court  judge  gave  leave  to  appeal.  If  the 
decision  etood,  it  fettered  to  a  large  extent  the  powers  of  the  company  to 
recover  against  the  conevnner.'i  of  their  electricity.  The  defendant  was  a 
rcKident  within  the  area  supplied  by  the  Hendon  Electricity  Co..  and  in 
.hme  iif  lust  year  a  new  meter  was  lisod  upon  his  premises.     It  nppeareil 


MAKFRS     OF     PRtSSPAN     AND     INSULATING     MATERIAL. 

Presstsonrd   '|>rr«panl   in    .Shcctn.    Rollfi    and     Tapcn,    Oiled     I'rcmipaii, 

lllucW    I'minpan.   ProN«pan  Tubes  und  .Stamplnufn. 
Amltinlte     iVuUanl.rd      Aolicalom   Ctiil    I'nimefi,    .SponU  for    ApparatUfi.    Dynamon, 

.M..l>.ri    anri    i  raiMformrr*.      InKululInu   lllocki..  Tulics.   IMitcn.   Iloxcn.  «(c. 
Bn.lcellte  Se  Corn Ite  1 1,1^1,  trn^lon  mnirrlolillandlcficif  .SwIlchKcnrand  llcntInK 

Appuralni.  Ciiiilrnlli-r  Inaiilallon,  Miiuldrd  IMccca.  Terminal  Covcra  uf  all  kinda. 
AnbeStOS'Cemcnt  in    riaica,  Arc  .ShU-lda  (or  Conlrollora,  &c. 


Mka    and   .Suhalllutca.  Inaulallnic  Prarla.  Trinaffirmvr   Sv 
Japannr    Fell   and    Paprr   In    rolN   and   tape*. 
Oll-Varnlahcd    l.lnrn.    Ulairnnal   Tapra,  Oll-Varnlahrd   .Silk   t 
Artificial    I, rather   I)l«c«  for  Friction   Drlvp. 
Inanlafori   (or   P.lrrtrlc   FTnrnacra.  Tramway*,   ate. 


S'witzerla.ncl. 


H.  Weidtnatin,  Ltd.,  Rappersivil, 
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Our  Manufactures  include : 

Cobles  for  Lighting,  Power, 

Tell  grbphy  and  lelephony. 

H.C.  Coppt  r  ^ires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Pho  phoi  Bronzi  Wires. 

Braids  Rod. 

Bra^^  toigings. 

Endmeilea  Wires. 

Cotton  Covered  Wires, 

Atria)  Cables. 

Joini  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

W'indow  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinion>. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces, 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


SOLID   BONDS. 

There  are  two  first-class  varieties  of  these. 

1. — National  War  Bonds. 

Everyone  should  secure  some  of  these. 

2, — Prescot  Solid  Forged  Bonds. 

These  are  forged  solid  out  of  the  copper 
rod. 

We  have  in  stock  a  small  quantity  of 
4,  0  Solid  Copper  Rail  Bonds  bent  to 
32"  centres,  with  |"  diameter  pin 
terminals  and  pins. 

Tramway  Undertakings  in  the  United 
Kingdom,  able  to  supply  the  neces- 
sary certificate,  should  secure  some 
of  these. 

First  Come,  First  Served. 


BRITISH  INSULATED  I HELSBY  CABLES. 

LTD.. 

Cablemakcrs  and    Electrical    Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT     and     HELSBY. 

Branch     Offices    in:      LONDON,     MANCHESTER,    GLASGOW,     BIRMINGHAM. 
NEWCASTLE,    CARDIFF,    DUBLIN,  LEEDS  &    BELFAST. 


QUARANTCr  o 


•fcOONO    HAND 


THE    VICTORIA    fcLEC  I  RIC    PLAN  1     CO. 

•  PCNStH    STHEKT,    WkSTMINST  F  H.    5.W. 


PEEBLES *  '        '• 
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that  when  the  meter  was  fixed  they  forgot  to  take  out  the  lockiug  screw, 
the  result  of  which  was  that  the  meter  did  not  register.  At  the  end  of 
the  quarter,  in  September,  not  much  remark  was  made  at  the  fact  that 
no  electricity  was  registered  as  having  been  consumed,  but  when  the 
December  quarter  came,  and  again  no  electricity  was  registered  as  having 
been  consumed,  the  company  were  surprised,  and  on  Feb.  32  they  .sent 
an  inspector,  who  found  that  the  meter  was  not  working,  and  he  pulled 
out  the  locking  screw.  Then  the  question  arose  as  to  how  to  ascertain 
the  amount  of  the  electricity  which  had  been  consumed.  The  company 
claimed  in  accordance  with  the  Act  and  the  contract  on  the  basis  of  the 
consumption  in  the  corresponding  quarter  in  the  previous  year. 

Mr.  Emeky,  for  respondent,  said  there  were  several  meters  in  the  house, 
and  the  one  in  question  controlled  a  heating  apparatus  which  defendant 
said  were  not  used  during  the  periods  in  question. 

•Sir  E.  Pollock  said  a  letter  had  been  written  since  the  trial  at  Barnet, 
in  which  it  was  agreed  that  the  County  Court  judge  held  electricity  had 
been  used  through  tliis  meter  in  the  periods  in  question. 

Mr.  Embky,  dissenting  from  that,  said  the  County  Court  judge  made 
no  finding  of  fact  at  the  trial,  but  afterwards,  when  plaintiffs  asked  for 
leave  to  appeal,  he  made  some  remark  to  the  effect  that  if  he  had  found 
any  question  of  fact  he  should  have  been  inclined  to  find  that  some  cur- 
rent had  been  used,  but  at  the  actual  trial  he  found  no  question  of  fact  ; 
but  with  the  Ciuestion  of  law  gave  judgment  for  defendant,  without  costs. 

Sir  E.  Pollock  :  The  defendant,  by  contract  in  writing  dated  March  20, 
1915,  agreed  to  take  a  supply  of  electricity  upon  certain  conditions,  under 
which  defendant  agreed  to  the  supply  being  ascertained  by  the  meters 
jirovided  by  the  company,  and  in  the  event  of  any  difference  as  to  the 
correctness  of  the  meter  registering  accurately,  the  dispute  was  to  be 
settled  in  the  manner  provided  by  the  electric  lighting  Acts.  One  of 
the  clauses  of  those  Acts  provided  for  the  appointment  of  an  inspector 
to  ascertain  the  amount  of  electricity  which  would  have  been  consumed 
if  the  meter  had  been  working  ;   but  no  inspector  had  been  appointed. 

Justice  Shk.^bman"  :  If  an  inspector  was  appointed  you  would  have  to 
pay  his  salarj-,  and  that  would  probably  be  larger  than  the  amount  you 
would  receive  under  his  award. 

Sir  E.  Pollock  pointed  out  that  if  an  inspector  were  appointed  the 
consumers  would  have  to  pay  the  costs  if  they  had  acted  unreasonably 
in  raising  a  dispute  before  him.  And  in  the  ordinary  ease  the  inspector 
would  have  no  power  to  give  judgment.  All  he  could  say  was  whether 
the  meter  was  right,  and  then  the  company  could  .sue  the  consumer. 

Justice  Lawrence,  in  his  judgment,  .said  plaintiffs  alleged  that  the 
nietor  was  not  in  action  by  reason  of  a  screw  having  been  left  in,  and 
defendant  denied  that  he  was  using  the  meter,  and  that  its  record  was 
binding  upon  the  company.  Such  a  dispute  has  been  provided  for  by 
ilause  57  in  the  schedule  of  the  BUectrie  Lighting  Act  of  1809,  and  that 


provided  that  where  a  flifferencc  arose  between  the  consumer  and  the 
undertakers  as  to  whether  any  meter  whereby  the  value  of  the  supply 
was  ascertained  was  not  in  proper  order  for  correctly  registering  that 
value  that  difference  should  be  determined  upon  the  application  of  either 
party  by  an  electric  inspector,  or,  where  the  local  authority  are  the  con- 
sumers, by  an  electrio  inspector  to  be  appointed  by  the  Board  of  Trade, 
and  that  inspector  should  order  by  which  of  the  parties  the  costs  of  and 
incidental  to  the  proceedings  before  him  should  be  paid,  and  the  decision 
of  the  inspector  should  be  final  and  binding  on  all  the  parties,  subject  to 
which  the  register  of  the  meter  should  be  conclusive  evidence  in  the 
absence  of  fraud.  There  was  no  question  of  fraud.  Therefore  the 
register  of  the  meter  was  conclusive,  subject  to  the  decision  of  the  elec- 
trical in.spector.  A  determinationby  the  inspector  was  demanded  by  the 
consumer  in  the  present  case,  and,  unfortunately,  no  electric  inspector 
had  at  that  time  been  appointed.  He  did  not  see  that  that  entitled  the 
County  Court  judge  to  assess  the  amount  of  electricity  consumed.  He 
was  bound  to  say,  as  he  did,  that  the  Act  of  Parliament  had  itself  pro- 
vided for  the  mode  of  determining  such  a  dispute,  and  that  until  it  was 
so  determined  no  cause  of  action  arose.  He  did  not  see  why  it  could  not 
still  be  determined,  and  then  a  cause  of  action  would  arise  ;  but  that 
point  had  not  been  argued,  and  therefore  he  did  not  judicially  decide  it. 
Justice  Shearman  agreed,  and  the  appeal  was  dismissed,  with  costs. 


A  Partrership  Dispute. 

On  Friday  Mr.  Justice  Astbury  granted  an  injunction  restraining 
Taylor  &  Co.  (Hatton-garden),  Ltd.,  and  Miss  Julia  Taylor  and  Ernest 
W.  Tester,  the  signatories  and  shareholders  of  the  company,  from  using 
the  name  "  Taylor  &  Co.  (Hatton-garden),  Ltd." 

Mr.  T.  Russell,  K.C,  who  appeared  for  the  plaintiff,  Moritz  Bergl. 
said  that  in  1912  he  came  in  touch  with  Miss  Taylor,  who  was  the  sole 
owner  of  the  mica  business  of  Taylor  &  Co.  They  entered  into  a  part- 
nership, which  eventually  was  dissolved,  and  tlie  partnership  assets  were 
to  be  sold.  In  the  meantime  defendants  had  registered  the  name  of 
defendant  company,  and  he  submitted  that  no  one  knowing  that  a  com- 
pany with  tliat  name  had  been  formed  would  bid  at  the  sale  of  the  part- 
nership goodwill,  and  the  sale  would  be  prejudiced  by  the  name  being 
allowed  to  remain  on  the  register. 

Mr.  Ram,  for  defendants,  said  Miss  Taylor  had  not  intended  to  do  any- 
thing wrong,  and  she  hoped  that  no  one  from  the  outside  would  attend 
the  sale  and  that  she  would  secure  the  business.  Sho  intended  to  do 
nothing  with  the  company  until  the  sale  was  completed. 

His  LoBDSHtP  granted  an  injunction  with  costs. 

Both  parties  then  agreed  to  tlie  appointment  of  a  receiver  of  the  part- 
nership business. 


"Once  Used  Always  Used/' 


Once  your  clients  have  experi- 
enced the  pleasure  and  conve- 
nience of  a  Carron  Electric  Fire, 
they  will  have  no  other.  Carron 
Electric  Fires  are  fires  apart,  with 
just  those  little  extra  touches  and 
finishes  that  mark  the  difference 
between  the  ordinary  and  a 
Carron  Electric  Fire— Once  Used 
Always  Used. 


To  Iciini  mnic  jullii  llir  mcnla  oj  ticcli  k  firei 

write  Jor  ihc  Company' i  Illustrated  dialogue, 

which   contains  lull  particulars,  and  will  be 

iint  free  on  request. 


Cl/IRRON     r^OMP/lNX,     CARRON.  STIRUNGSHIRE.   & 
^  V_/       ;,"'.•::."„-„      phoenix  kohndrv.  shefheld. 


:Jwu'f,wm,  :  London  iCllyl-l-i.  t-'in«-r  IKnn 
iWeil  Kndl-MI.  Berntr.  Si.  O«foid  Sl,.\\^. 
.nyi).  Rcdrrn..  St.;  Gl.now  125  Uutl.«n( 
Imrih-IM.  GcottcSl.:  Url.lol-6.Vk.oiioS| 
..„.T»MC-n.    I'rudhoc    .Si,        Bl.miniil.. 
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largi'  |>ioportion  of  these  are  wiiin<5  faults.     TUi?.  it  seems  to  us. 

CONTENTS.  iiuist  be  due  to  lack  of  proper  design.     We  all  know  li„w  the 

^,^_^^^  .j,.|  old  switchboards  used  to  be  erectwl  with  a  regular  tangle  of 

■I^H^liv^GoyMA^i^'^ZZZZZZZZZZZ''.  ':m  ^''^^  ''^'•''"^  ^li*^™'  ^'t'»  *  '■'^sult  that  wiring  faults  were  not 

LeH»on>i  from  America  in  the  Handling  of  Coal  and  Iron  Ore     By  uncommon.      This  class  of  work  has  given  way  to  work  of  a 

(1.  H.  Hut<liirtson,  M.A.S.C.E.    llliistratod  SiiS  different  kinil,  in  which  such  faults  are  impossible,  and  we 

Belt  .Shipping  Plants.     By  F.  G.  Mitrhell.     lUustrated  371  .suggest  that  plant  for  electric  cooking  must  follow  ■^oni.  what 

The  piuipment  of  HailwayGao<ls  Stations  withHectricaKMacW  ^i„^u^,.  ij,,^      ^^  t,     ^  wiring  faults  are  eliminated       If  faults 

for  Uealnig  with  General  Merehandise.     By  Roger  T.  Smith.  ,.     .    ^  ^i.iuun.i^ii.      n   utujis 

B.Sc.     Illustrated. 376  w^'ur  they  should  bo  hmit^jd  to  the  failure  of  elements.      In 

The  Prcsent-Uay  Handling  of  our  Foodstuffs  by  Machinery.     Illu.s.  388  the  discussion  0H  this  Paper  the  opinion  was  e.\pres.scd  that 

E,onomic  Transport  and  its  InflueB<e  on  tho  Price  of  Everything.  the  cost  of  power  was  not  a  material  factor,  owin-  to  the 

By  Alfred  W  arwick  Gattie J9j  .,  ij.  fix-  i-  ,r 

Examples  of    Electrically-Driven   francs.     By  H.  H.   Broughton.  inherent  advantages  of  electric  cooking.     Lp  to  a  p<.int  this 

Illustrated 3(17  may  be  true,  but  the  cost  of  power  Ls,  nevertheless,  an  im- 

Notes  on  the  Electric  E(iuipment  of  Machinery  for  tho  Handling  of  portant  matter.     There  Ls  no  doubt  that  our  most  pro"iessive 

Materials.     Illustrated  .-.  —  -•• •..- ^^-.-. ■■■.  405  companies  and  municipalities  are  doing  all  they  can  !<? reduce 

I  he  I  ontrol  of  Motors  Operatmg  transportation  Maehincrv.     By  ^,  •         ^      i  -   i  ,  .-,,.,."... 

T.  (;.  Travis.     Illustrated  ..  ! " .".  4U8  *''«  P'Hf  at  which  power  can  be  sui>phed.     That  this  is  so  !s 

The  Modern  Cargo  Crane.     By  Claude  M.  Toplis.     Illustrated  410  indicated  by  many  advertisements  which  a]>iiear  in  our  i)reseiit 

Grabs.     Illustrated ,...  4l(i  issue,  all  of  which  indicate  that  the  sujiply  authority  has  this 

Electrical  Machinery  in  Cokc-Oven   \Voil<s.     By  Alwyno  .Meade,  jioint  strongly  in  mind.     The  a.lvertisements  in  question  have 

.A.M. Inst. C.E.      Illustrated 4l'.t  r  x-      i      i      i       ,  ,       -     ,  ■    . 

Pulv.:riscd  Fuelfor  Power  Plants    422  "'f'''*''"'^'  '"«>'•«  particdaiiy  to  cheap  power  for  industrial  put- 
Charging  .Machines.     By  Fred.  O.Smith.     Illustrated  423  P'^i^s.  but  there    is    no    <iuestion    that    if    power   is   supplit-.! 

Lifting  Magnets.     Illustrated  42ti  cheaply   for  factories    it  will  be    equally  beneficial   for    the 

Conveyors  and  Elevators.     By  \V.  H.  .-Xtherton,  M.Sc.,  M.I.Mecli.E.  large  electric  kit<'hens  which  so  many  factories  are  now  using. 

Illustrated    429 

Telphers    and    Transporters.       By     (ieorgo    Frederick    Ziinmer,  « 

A.M.  Inst. C.E.     Illustrated '. 431 

The  .Automatic  Disposal  of  .\slies  from  Power  Hou.scs  by  Means  of  The    NcW    Patents  and    DeSJE'DS    Bill 

Ro|)cways.      By  J.  Walwyii  White.      Illustrated    443  ,,  °  ' 

Tho  El.<trii:  Vehicle  for  Handling  (Joo.ls  in  ih-  Works  and  on  the  TllKKE  are  many  points  of  interest  and  impoitaiKe  in  the 

Moad.     By  Itaymond  .1.  .\|itcli.-ll.     Illustrated 44!t  new  Bill  which  has  been  introduced  by  the  (.tovernnieiit  to 

CoKKEseoNDKN.  B  4r.3  imieiid  the  Patents  and  Designs  .Vet,  I'.IOT.     In  our  pn-seiit 

Lt:<.,u.  INTKLUOKN.K   4.-.3  j^„„.  ^e  can  only  deid  with  one  or  two  of  these.     The  most 

hlcclricitv  Supply    4.'4  •  ».      ..  '•  ^    ■      .^i     .       i  •   i  .,  ■         • 

,.  ,  ,,  .  inii)ort«nt  amendment  is  that   whuli.  on  the  one  han<i.  en- 

i'liiani  ml  Miillcis 4.-,S  i-  ,- 

courages  the  working  of  inventions,  and,  on  the  other  hand, 

prevents  the  abuse  of  monopoly  of  right.M.     There  an*  many 

1^  g-^  rpt  -jji   ^  ditlicnivii's  involved  in  tlie  question  of  coinpulsory  wniknig 

'  of  patents.      It  may  .sometimes  be  contended  that  tlie  invi-iitor 

_,.  d<M-s  not  take  the  necessary  stops  to  hav<f  his  inventiou  taken 

tiectnc   Looking.  ,^|.   ,|,„„^,,  ^.,.  ,,^11^,.  i^^^^.;,,  j,,.  ^,.,„,ral|y  ,igreed  ;h.it  the  a.eia:  e 

^  Last  week  .Mr.  W.  \.  (iii.i.ori  read  before  the  Institution  of  inv.-ntor  is  only  too  an.xious  to  be  in  a  poMtion  to  r.>cei\  e 

EIe(  trical  Kngin.eis  m\  inteirsting  Paper  mi  electric  cooking,',  loyiUties.      In  any  case,  umler  the  new  Hill  the  inventor  will 

and  prefaced   his  Paper   by  a  shoit  account  of   tho  dovehiii-  be  in  a  position  to  remove  this  reproiieh.  be,  aiise  ho  will  have 

ments  which  are  taking  place.    He  mentionid  that  in  Newca.slle  tho  right  t.o  have  his  pat^-nt  eiidois.Ml  by  tli.-  t'ontn-IIer  with 

arrangements  ure  now  in  band  for  serving  I2.0(H>  persons  by  the  words  "  licences  of  right."     In  .sueh"e»,M-s  .inv  pernon  will 

^  ineiiiiH  of  electric  kitchi-iis,  mid  I  hat  this  will  provide  a  loarl  of  bo  entitled  to  a  licence  under  the  patent  upon  .Muh  Uinis  an 

H,(i(l(l  kw.     .Moreover,  Newcustle  in  not  the  only  cily  in  this  may  be  fixed  by  the  Comptroller.     In  tiding  Uiesc  terms  Ui« 

yniiiitiy  wh.re  pnigiess  of  this  kind  is  to  be  found.     When  t'oniptroller  must,  on  ih-  one  hnn.l.  endeavour  1«  swun«  Ut 

liM-lii-^inal  kitchens  and  inslallations  for  le.staiiiant  eipiipinent  ihe  pat.-ntee  the  m  i.vimuiii  iMlvantage  consi-Ment  with  iv»i.on. 

JviiiMii;;  li.ini    liMlkw.  I.>  '.'iMikw.  and  more  per  kitchen  ,iiv  able  piolit.  and,  on  the  other  hand,  he  must  sccun' the  widest 

beih).;  laid  down  it  does  not  taki-  long  to  obtain  a  subslantiul 

l"ad.     ThoHc   who  saw   iiolhing   in  ejedrie   cooking,   or  only 

•luHicient  to  pass  it  by  with  a  little  niibl  scorn,  will  soon  come 

'•>  the  conclusion  that  electric  cl>o|(in^  has  come  to  st*)  ,     In 

"•"    H'f|iiiiciMi-nts    for   siueessflil    seiA  ice,    Mr.    (Jll.UiTT    placeii 

'    iiiiolii,    i,,.f    n,„|  j„  ,|,,„  „,.  f|,,„|j  |„,  j^  iiniloiibtedly  right. 

''     I'"'  '      'iitiitj  thnt  (lie  phiiit  imedshnuM  nut  give  (rouble 

'•11.1,1,1  I  givi<s  nn  analynis  of  the  fault*  occurring  in  the 

•"  '  >llations  he  dewTlbed,  and   it    i.it  noticeable  that  ijiiite  a 


posiiible  user  of  the  invention  in  the  \'\   • 
ei|ualily  III  advantage  among  .several  I 

)V«  far  Its  possible,   wliii'h  •"    >   ■"  ' 

the  I'ventof  ap»tent..e  n- 

iMul  in  thi-  event  ol  no  set 

non-Working  ol  his  patent  in  t.he  I  nue»|  Kingtiotn,  the  (°<Hnp> 

Irolli-r  wijl  be  at  liberty  to  endonne  Uie  patrnt  in  the  «itnie  w«y, 

so  that  what  is  not  given  voltuitArily  i*  o|ti«inpd  by  rouipuUiun 

(or  the  goo<l  "I  the  I  (iiiiinniiil,y. 


Kiinhor, 

■  be  .MM  iintl 
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THE  HANDLING  OF  MATERIALS. 

In  the  present  issue  will  be  found  a  number  of  articles 
devoted  to  the  description  of  the  machinery  and  methods 
used  for  the  handling  of  materials.  Under  normal  con- 
ditions we  should  have  given  even  more  space  to  such 
articles,  but  under  existing  restrictions  we  have  felt  com- 
pelled to  limit  the  number  of  our  pages  severely,  even  to 
the  exclusion  of  many  of  our  usual  features,  so  that  the 
articles  on  the  handling  of  materials  might  be  as  compre- 
hensive as  possible.  Few  subjects  are  of  greater  importance. 
Practicallv  without  exception  the  machinery  described  is 
elect ricallv  driven,  and  must  be  so  driven  to  ensure  success. 

In  closing  the  discus.sion  on  a  Paper  read  before  the 
Institution  of  Civil  Engineers  in  1856 — a  discussion  in  which 
manv  celebrated  men  had  taken  part — that  eminent 
engineer,  Robert  Stephenson,  said  : — 

"Tliere  could  be  no  doubt  .  .  .  that  the  application  of  voltaic 
electricity,  in  whatever  .shape  it  might  be  developed,  was  entirely  out 
of  the  question  commercially  speaking.  Without,  however,  considering 
the  suV>ject  in  that  point  of  view,  the  mechanical  applications  seemed 
to  involve  almost  insuperable  difficulties.  The  power  exhibited  by 
electro-magnetism,  though  very  great,  extended  through  so  small  a  space 
a."?  to  be  practically  u.seless." 

Thirtv-three  years  later,  before  the  .same  Institution,  no 
less  a  distinguished  engineer  than  Lord  Armstrong  said  : — 
"  He  felt  satisfied  that  in  point  of  safety,  controllability 
and  adaptability  to  various  "purposes,  electricity  had  little 
chance  of  ever  ri.sing  to  the  level  of  hydraulic  power."' 

Even  in  I'.KXi,  Mr.  Henry  S.  C.  Ree,  chief  engineer  to  the 
Cardiff  Railway  Co.,  expressed  similar  views,  and  in  1911 
Colonel  F.  W.  Tannett-Walker  still  preferred  hydraulic 
plant  for  dock  equipment. 

Trulv  "  The  prophets  have  seen  vain  and  foolish  things 
for  thee  :   and  .  .  .  have  seen  for  thee  false  burdens." 

Notwithstanding  the  fact  tiiiit  progre.ss  at  home  has  been 
retarde<l  bv  prejudice,  the  present  position  is  that  in  everv 
ease  where  motive  power  beyond  manual  capacity  is 
required  for  driving  a  crane,  a  hoist,  a  conveyor  or  a  capstan 
electrical  energy  .should  be  used  if  a  supi)ly  is  available. 
We  would  go  further,  and  state  tliat  when  a  supply  is  not 
availaUe  it  is  often  good  engineering  to  create  a  supply  by 
installing  electric  generators.  With  the  single  exception  of 
coal  handling  plant,  electrical  energy  is  now  generally  used 
at  home  for  diiving  macliinery  intended  for  handling 
rriftt'-iialrt  in  bulk.  Even  in  coal  handling  there  are  signs 
which  indicate  that  the  more  progressive  of  our  pi>rt  and 
li;irli<iiii  iuithoritiesure  learning  a  le.sson  which  has  long  licen 
fariiili;ii  to  many  engitiecrs  on  the  other  side  of  the  Atlantic 
and  to  a  few  on  this  side  -namely,  that  electrical  energy  is 
inrlispensabie  for  the  economical  handling  of  coal. 

Mr.  <!.  n.  Hnriif.\.'<o.v,  tin-  chief  engineer  to  the  .\orth- 
Westerii  Kuel  f'o.,  St.  Paul,  U.S.A.,  is  well  qualifii'd  to  deal 
authoritatively  with  the  handling  of  eoal  and  iron  imi',  and 
in  this  i.ssiie  he  records  what  has  been  done  and  what  is  Ixing 
done  in  tin-  States.  Of  the  many  striking  inHlanees  of  rapid 
handling  th<'  following  inuy  be  cited  :  Discharging  a  cargo 
of  1 1  ,(MHi  Ions  of  iron  ore  in  li  hours  and  •'jM  minutes,  loading 
more  tliiin  1I,<MM)  Ions  of  ore  in  one  hour  and  leaving  tin- 
harbour  in  1  liour  and  \U  minutes  from  the  lime  of  arrival. 
Another  line  record  is  the  loading  of  }t,-"HMt  tons  of  ore  in 
'!•>  minutes  actual  loa'ling  time.  Depending  upon  the 
clmracter  of  the  on-  and  local  conditions,  the  n.Mual  I ime  for 


loading  a  10,000  to  12,000  ton  boat  is  said  to  be  three  to  six 
hours.  That  British  engineers  are  not  unmindful  of  this 
important  subject  is  shown  by  Mr.  F.  G.  Mitchell  in  an 
article  on  "  Belt  Shipping  Plants." 

The  results  obtained  in  the  handling  of  coal  and  ore  in 
America  are  due  ia  part  to  the  adoption  of  electricity  as  a 
motive  power.  Another  factor  which  has  contributed 
largely  to  the  success  is  the  close  co-operation  of  the  harbour 
authorities,  the  railway  companies,  the  engineers  in  all 
branches  of  engineering  and  the  naval  architect. 

In  his  article  on  the  "  Electrically-driven  Crane.  '  Mr. 
H.  H.  Beoughton  rightly  points  out  that  the  installation 
of  modern  machinery  at  a  port  does  not  ensure  the  rapid 
handling  of  cargoes  unless  the  transport  arrangements  are 
efficient  and  sufficient.  The  figures  which  he  gives  for  the 
port  of  Genoa  are  very  striking,  and  the  authorities  at  that 
important  port  are  to  be  complimented  on  their  entei-prise. 
That  the  transport  arrangements,  both  in  this  country 
and  on  the  Continent,  are  neither  efficient  nor  sufficient  is 
well  known  to  those  who  have  occasion  to  use  the  lailways 
and  waterways  in  normal  tiifles.  Under  heavy  piessure  the 
arrangements  have  been  deplorable.  Time  after  time  we 
have  heard  that  boats  have  been  held  up  at  the  ports  for  a 
whole  month  owing  tocongesstion.  To  remedj^the  evil  the 
proposal  has  been  made  to  employ  manual  labour  "  very 
freely,"  but  this  is  not  a  true  remedy. 

The  macliinery  to  use  in  the  handling  of  eargo  is  the  crane, 
the  elevator  and  the  conveyor.  Mr.  C.  M.  Toplis,  whose 
crane  is  one  of  the  most  efficient  in  existence,  shows  what 
is  being  done  by  cargo  cranes,  and  draws  a  comparison 
between  steam,  hydraulic  and  electrical  methods  of  opera- 
tion. His  remarks  on  British  and  Continental  practice  will 
be  read  with  interest. 

Individually  the  railway  companies  are  striving  un- 
ceasingly towards  more  efficient  methods.  Mr.  Roger  T. 
Smith  gives  examples  of  such  methods  as  practised  by  the 
Great  Western  Railway  Co.,  and  expresses  the  opinion  that 
electricity  is  superior  to  any  other  motive  power  for  such 
purposes.  Records  are  reproduced  which  show  the  elec- 
trical input  to  certain  of  the  machines  which  he  describes. 
What  the  railwav  companies  are  striving  to  do  indi- 
vidually Mr.  A.  W.  Gattie  would  have  them  do  collectively. 
His  article  on  the  subject  makes  interesting  reading. 

Striking  examples  of  the  conveyor  applied  to  the  handling 
of  foodstuffs  are  given,  and  Mr.  W.  H.  Atherton  traces  the 
evolution  of  the  coal  conveyor  and  elevator  as  used  in  power 
houses.  Reference  must  also  be  made  to  the  article  on 
"  Ropeways,"  by  Mr.  J,  W.  White,  and  to  that  on  "  Telphers 
aitd  Tran.sporters,"  by  Mr.  (<•  F.  Zimmer.  All  these  appli- 
ances also  are  invaluable  aids  to  the  handlingof  materials. 

When  material  has  to  be  moved  in  a  factory  from  one 
department  to  another,  not  connected  by  crane  or  con- 
vevor,  works  managers  arc  enthusiastic  in  their  praise  of 
the  electric  battery  truck.  Mr.  11.  J.  Mitchell  reviews 
the  progress  in  this  field  during  the  past  three  years,  and 
describes  tvpical  iiistallatiotis  where  the  electric  vehicle 
is  rendering  service  which  is  otherwise  unobtainable. 

In  closing  this  somewhat  huiried  survey  of  the  ground 
covered  bv  t  lie  luesi'iit  issue,  we  would  say  that  the  principle 
of  mechanical  hamlling  ajjplies  equally  to  ail  cases  where 
materials  have  to  be  moved  from  place  to  jilace.  For  the 
most  \mv\  the  examples  given  deal  witH  heavy  machinery, 
bill  the  same  elenieiitary  ])riiK'ii)le  applii-s  when  the  loads 
11  ri'  liplit,  more  ])arlicularly  where  the  operation  is  con- 
tiiiiHius.  Tile  object  in  view  throughout  should  be  the 
eliiiiinat  ion  of  the  human  element  ami  I  lie  iil  ilisal  ion  of  I  liin 
element  for  a  liiore  useful  |)urpo.se. 
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Lessons   from 


America    in    the   Handling    of  Coal 
and  Iron   Ore. 


By  G.  H.  HUTCHINSON,  M.A.S.O.E. 

iChie;  Engineer,  NDrth-We;lern  F'je;  Co.,  St.  Paul.  U.S.A.I 
Niimmar;/. — Of  the  total  iron  ore  .shipped  in  the  United  States,  which  amountetl  to  77,870,.i.5;i  gross  ton.*  in  191ti.  about  S.l  per 
cent,  came  from  the  Lake  Superior  region.  Consequently,  the  methods  of  handling  for  this  purpose  have  been  highly  developed. 
The  normal  time  for  loading  a  lO.ODO  to  12,000  ton  boat  is  only  from  3  to  6  hours.  Jlining  is  carried  out  by  open  pit,  shaft  or 
milling,  according  to  circumstances.  In  this  connection  special  mechanical  devices  arc  used.  The  docks  are  specially  constructed  for 
dealing  with  ore  and  are  equipped  with  towers,  bridges,  locomotive  cranes,  conveyors,  elevators  and  cable  car  s\-stenis.  Similar  plant 
is  used  for  handling  the  hSavy  traffic  in  coal.    Typical  illustrations  are  given  of  the  plants  in  use  for  both  ore  and  coal. 


THK  scope  and  brevity  of  this  article  necessitate  the  omission 
of  practically  all  detail,  that  would  otherwise  be  of  interest 
and  benefit,  and  permit  limited  reference  only  to  the  more 
e.ssential  features  of  the  equipment  and  methods  in  u.se  in  the 
handlinj,'  of  coal  and  iron  ore.  The  photographic  illustrations, 
with  somewhat  full  descriptive  titles,  will  supplement  the  brief 
outline  in  the  text  and  give  some  idea  of  the  various  types 
ol  equipment  and  operating  methods. 

In  view  of  the  magnitude  of  the  iron  ore  traffic  of  the  Lake 
■Sujierior  region  and  the  variety  of  operations  incident  thereto, 
it  will  simplify  the  treatment  of  the  subject,  and  better  serve 


distribution,  with  coal  tor  a  return  cargo,  supplemented  bv  ;\ 
far-reaching  river  system,  facilitating  inland  transportation  to 
an  unusual  extent.  The  entire  condition  offers  an  incentive 
to  the  development  of  equipment  for  the  rapid  and  economical 
handling  of  the  enormous  tonnage  involved. 

Achievements  ix  H.\^xdun"o  Cargoes. 

That  the  evolution  of  methods  and  development  of  facilities 
in  the  ore  industry  have  kept  pace  with  the  increase  in  the 
volume   of   ore  traffic   is  believed  from   the  followin<;  to  be 


I'lii.  I       KiiowNiiiiisr  |'\sr  r 


I..I-.    TmoMUS..      ii;,,--    I4;l:    lUoM    \|:->|;l    .V.SL.    11..V..-..  M.l.Kl.Sl.    Ua.i-i 
DisCIMUilINU  ToDixK  FOH  RkiianDUNO  ANM>  .STihKINO  BV   BrIUOES 


purpose  of  thin  article,  to  limit  our  <-onMideration    of   the 

rtttion.i  and  nll■t.||n<1^4  in  ore  handling  to  this  district  alone, 

which  wax  Hhippod  in   l'.ll('>  al*out  85  per  cent,  of  the 

I  output  of  the  mines  of  the  United  HUktOH.  a  total  of 

'),r)f).'l   gro.H.H    tollM. 

Lake  Siipi-riiir  renion  compri.ses  nix  iron  ningeH,  known 
MarqiK'tt''  iind  .Menominee  rHn){eti  in  Miciiii{iui,  the 
0  in  WiHconHin  uiui  the  Vermillion,  .Mi.H.<*al))>  und  I'liyiina 
DncHotu.  Iron  ore  wn.t  diwi'iiiiTed  hei(<  in  IHII  and  in 
ivi  lirMt  Hliipm<-nt  of  half  a  do/.en  bikrrel.s  wa.>i  i  iide  to 
dvuniit.  Of  the  .six  ranges  named,  the  MJN.Hjdii<  \h  tlie 
T)rodu<'<T.  Iiavin);  (tliipprij  m  |<.t|(i  over  l'2,"i(Hl,(H»(i  t<<n.-> 
Vliile  till'  lliill'Kii.si  iiiiiH'  alnh"'  im  l]\\»  riini;e  .HJiippol 
line  pi-rmd  T.fil  l.'jll'.l  lont,  lieinx  'I'e  world's  record 
'  tr'x  xhipment  from  ii  i«in((te  mine, 
iikile  by  u  viMiting  enKi'ieer — "  K\  en  if  we  have 
'"  "■"  '  ■  iH  111;.!.  iiH  yiMiift,  evi-n  if  We  have  ymir  niiM  liinery  ami 
J  '""■  "liill  iiMij  iiur  orgiiiiir..klion.  and  loal  u*  pli'nti.iil  a.t  yourn, 
*>•  haven't  \niir  orr  '  ••xprt-o.Ked  Iml  a  purl  oi  llie  trnlli,  an 
y*  niil  only  liavo  the  ore,  luit,  owiiiK  t"  •<"  locaiioii,  wo  have 
in  tlio  (Irnul  l,ii|(ON  an  unexrolli-d  naliira!  wi»(<'i\vay  Inr  i(«  witle 


evident:  The  tonnn^c  of  iron  ore  from  the  Ijike  Superior 
region  increased  from  .■J,lHKj  jtos-m  Urns  in  \M\  to  ulioiit 
:U>,(t(H)  tons  in  18C6  and  to  about  l,lKKt,(HH)  torn*  in  1876.  from 
which  dete  there  haalcon  rt  steady  iiicren.Me  in  tonmigo  to  »n 
outpii".  of  Gt!,().'.8, llUi  gross  tons  for  the  year  liHU.  In  the  raino 
lime  the  average  cargo  has  imie.i><e,l  (rom  ulioiii  ;UKI  tons, 
which  with  the  Nintjile  equipment  then  a\  "'  ■'■'"  ^>  '~  i!>il'>  '.jivj 
in  about  four  days,  to  alumt  l,.'*(MI  t^in.""  i  it 

S.tXHl  Ion.-*  at  the  pre.sent  time,  wjiile  a  •  >• 

rargoea  recently  carried  iy  lake  boatJ*  ha\i'  i.\i>i.ie,l  l.'i.inKi 
»liort  ton.H,  which  can  be  unloadi'd  in  abotit  Ihe  .Hciine  niinilior 


ol  hourH  an  it  formerly  reqi 
cargoe.s.  To  cite  Npecitii-  in- 
Tlin  voH-sel  "  W.  1'.  rjihiM 
C'onneaut.  Dock  I'o.'m  do.  1 
I  l.tRUt  l4)nH  of  ore  in  2  li.nii'- 

In  AugUNt  of  I  lie  prr-eiil    > 
piw-wed  the  Duliith  riili.ui. 
DUlWard   bound,   wilim.    i 
prrivnl,  having  m  ili<- 
of  coal  anil  toieui'ii  an  ■ 


unload  the  .'KKt  tun 

i  ut  tho  Pittsburx  te, 
MMiit    Harbour,   Ohio, 

i-.ile4«. 

i   •  11.  ."<.  Wilkm.^m   ' 

!i  .SiipiMior  Harbour, 

i>  minule.t  alter  her 

I  ntvtrlv  M.lKIUtont 
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In  September,  1915,  a  vessel  received  a  cargo  of  over 
11,000  tons  of  ore  in  1  hour  and  le,t  the  harbour  in  1  hour 
and  45  minutes  from  the  time  of  her  arrivrl  at  the  harbour 
entry. 

The  steamer  "  Corey,"  in  September,  1911,  was  loaded  with 
9,466  tons  of  ore  in  25  minutes,  actual  loading  time.  As  much 
«s  7,689  tons  of  ore  was  loaded  to  railroad  cars  at  the  mines 
by  a  steam-sho~el  crew  in  a  single  shLt.  In  one  day's  run  of 
10  hours  15  minutes,  theDuIuth,  Missabe  &  Northern  ore  docks 
loaded  to  boats  100,095  tons  ol  ore. 

During  July  of  the  current  year  there  was  handled  by  the 
Duluth,  ilissabe  &  Northern  Railway  and  loaded  to  vessels  at 
its  Duluth  terminal  docks*  ""  3,543,874  gross  tons  of  iron  ore, 
which  means  an  average  of  4,763  tons  per  hour  or  a  little  over 
79  tons  per  minute  for  the  month.  It  was  the  biggest  month 
for  the  D.  M.  &  N.  It  was  the  most  ore  ever  shipped  from 
any  dock  sj-stem  in  the  same  space  of  time  in  history."  During 
the  same  month  the  total  movement  from  the  Duluth-Superior 
Harbour  was  7,427,138  tons. 

^  The  above  operating  records  are  not  given  as  representative 
of  average  performance,  but  to  indicate  what  is  at  times 
actually  done  under  favourable  conditions.  The  usual  time 
for  loading  a  10,000  to  12,000-ton  boat  is  from  3  to  6  hours, 
depending  upon  the  character  of  the  ore  and  conditions  in 
general. 


The  milling  process  of  mining  is  used  where  the  ore  is  nea 
enough  to  the  surface  not  to  require  underground  mining,  bu 
whore  the  depth  ol  the  ore  or  other  conditions  make  it  difficul 
to  lay  approach  tracks  to  the  mine.  In  mining  by  this  method 
after  removal  of  the  overburden,  a  shaft  is  sunk,  preferably  ai 
one  side  of  the  ore-bed.  Drifts  are  then  run  out  from  thf 
shaft  and  below  the  ora  and  raises  put  up  to  the  suriace  o 
the  ore  through  the  ore-bed.  In  mining,  tranicars,  or  othe 
means  suited  to  the  local  conditions,  are  used  for  conveying 
the  ore  to  the  raises  into  which  it  is  dumped  to  the  driltf 
below  and  taken  to  the  shaft  and  hoisted  to  the  surface,  as  ir 
shaft  mining. 

After  stripping  or  removing  the  overburden  from  the  ore  ir 
open  pit  mines,  which  is  done  by  steam  shovels  or  in  som< 
instances  ty  the  hj-draulic  process,  the  ore  is  loaded  to  rail 
road  cars  by  steam  shovel  and  hauled  to  the  mine  yard  or 
the  surface.  There  the  cars  are  assembled  into  trains  anc 
hauled  to  loading  docks  at  the  lake  front  for  trans-shipmen1 
ly  vessel  to  lower  lake  port-s.  Heavy  charges  of  powder  art 
frequently  emplo3'ed  in  the  soft  ores  in  open  pit  and  milling 
mines  for  loosening  up  the  ore  to  facilitate  steam  shovel  work 
In  mining  rocky  ores  blasting  is,  of  course,  required  foj 
breaking  up  the  ore  to  permit  handling.  The  rocky  and  sofi 
ores,  when  sufficiently  lumpy  to  reqxure  it,  are  crushed  at  the 
mines  after  reaching  the  surface,  and  from  the  crusher  dis 


li'.;  -■ — Ol  i.iTii,  .Mi.ss.vbE  AND  NoRTHEKN  Hmi.way  Co.'s  325-ton  Mallet  Locomotivk  Hauling  Ikox  Ore  kuom  Proctok  RAn.uoAo 

Vard  to  Ore  Books  at  Dultith,  Minnesota. 


METH0D8  Used  in  Mini.vc. 

ifln'ciiariictcr,  physical  structure  und  general  appearance  the 
iron  ores  occurring  in  the  Lake  Superior  region  vary  widely 
from  very  fine  to  coanse  and  liiiiii)y  and  from  soft  to  hard  or 
rocky  ores.  Tiie  fine,  soft  ores  are  frequently  stic'ky  or  pasty. 
Till-  ease  und  manner  of  handling  naturally  varies  considerably 
with  the  different  jiliysi'^alcliaractcMistif-w.  In  colourtheseores 
range  from  bliii-  and  black  to  lirowti,  purple,  red  and  yellow. 

TlK-re  arc  three  clasMi's  of  mines,  each  with  its  distinctive' 
metlioil  of  mining,  namely,  the  optn  jiit,  shaft  or  underground, 
und  milling,  dependent  largely  ujxju  the  jiosition  of  tlie  ore 
ImmIv  in  relation  to  the  .surface. 

Th''  npr-n  pit  nietlioil  JM  preferred  wIkmc  ore  l)odi>'H  occur 
neur  enough  to  tlie  Hiirfuee  to  [)erniit  laying  of  up|>roacli 
railroad  trnckH  having  Hiiitaljle  grudiontti  for  hauling  the  ore 
from  the  inineH  to  the  Hur'uce,  and  where  the  over-l)uri|en  to 
be  removed  drir'K  not  exceed  ubout  1  c.uliic  yard  per  ton  cif 
available  on-.  On  the  .MJHHabe  Range  a  con.Miili'iiiliie  per- 
centage of  the  ore  JH  mined  liy  tlie  open  pit  iiietliod,  iiiid  to  a 
lew*  degree  thiw  inelhod  w  po.nxililt  on  «ome  ri,'  the  other  ranges. 

In  Hha.'t  or  und<Tgroiind  mining,  a  Hhu't  Ih  Hunk  from  which 
(IriftM  are  run  out  to  the  lirnit.H  of  tlii'  ore  bed.  The  ore,  after 
being  mined  and  loaded  1o  trumeurH,  in  brought  to  the  Hliaft 
in  electrically  haul'-d  tniiiis  and  lioi.sted  to  tli<'  Hiirfaco,  where 
it  iH  loaded  to  railrojul  cais,  which  aie  deli^er^•d  at  Hhuft  on 
uiikviiv  loading  track  from  t)ie  emotifm  ya-'d. 

*  "  Sklllingt  Marino  Itoviow,"  Duluth,  Aug.  t.  ItHT. 


charged  to  railroad  cais  for  liauling  to  the  docks,  as  abo\^ 
noteil . 

Ore  samples  are  taken  from  tlie  cars  at  the  mine  yard  an( 
sent  to  the  laboratory  for  chemical  analysis,  the  results  o 
which  are  telegraphed  to  the  Railroad  company's  classifying 
yard,  at  or  near  the  shipping  docks,  where  the  loads  an 
weighed  and  classified  according  to  grade  and  discharged  t( 
ore  dock  pockets,  in  such  order  as  to  insure  a  ])roper  mixtur 
of  the  several  grades.  The  weighing  is  usmilly  done  while  tin 
cars  are  in  motion,  the  weight  of  each  car  being  autoniaticallj 
recorded. 

The  ore  railroads  connecting  tlio  rniiics  with  tlu'  sliip])inf 
ilocks  arc  constructed  and  equipped  for  xcry  iieavy  traffic 
The  length  of  haul  each  way  varies  (nini  10  to  127  miles  anc 
re(|uiros  for  the  round  trip  from  two  to  three  days  for  thf 
longer  hauls.  S])ecially  designed  hopper  bottom  and  droj 
liottom  cars,  usually  of  steel  construction  and  having  actua 
•■a])acity  of  4(»  to  50  gross  tons,  dependent  u|)on  the  speciCn 
gravitv  of  the  ore,  are  u.scd  for  this  sei-vice.  The.se  cars  liavi 
a  coupled  length  of  21  ft.  to  suit  the  12  ft.  pocket  sjiacing  ii 
the  ore  docks,  thus  permitting  the  simultaneous  (iischarge  ti 
the  jioekets  of  the  ore  from  a  string  of  cars.  I'lconomy  " 
operation,  as  well  as  the  dispaldi  incident  tii  \\w  enoinicm 
tonnage,  call  for  powerful  locomotives  foi  luuding  lieav\ 
tiaioB  of  from  .';0  to  135  cars  over  the  stee])  grades  encounters 
on  these  lines.  These  engines  are  princi])ally  of  the  Mallet  n 
Mil<adr>  tyjie,  having  10  or  12  driveiN  ami  eiinipped  with  re 
heating  and  superheiiting  devices.      On  llic  Diilntli,  Missabe  i* 
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Niirthoni  Railway,  the  Sante  Fe  type  of  engines  is  used  on 
the  portion  of  the  line  having  the  easier  gradients,  while  on 
the  section  having  the  steeper  grades,  Mallet  engines,  having  a 
total  weight  of  about  324  tons,  are  in  service. 

In  freezing  weather  it  is  frequently  necessary  to  thaw  the 
ore  in  the  cars  in  the  dock  yards,  which  is  done  either  in  the 
open  bv  .steam  hose  or  in  a  thawing  house  specially  heated  by 
steam.  The  thawing  house  in  the  dock  yard  of  the  Dulutli, 
&  Iron  Kange  R.  R.  Co.  has  a  capacity  of  40  cars. 

Dock  Construction. 
The  ore  .shipping  or  loading  docks  at  the  upper  lake  ports 
.are  of  four  general  types  of  construction  : — 
For  the  earlier  docks — Timber  construction. 
Por  the  more  recent  docks  : — 

Structural  steel  and  concrete  cast  in  place  ; 
Structural  steel  with  pre-cast  slabs  ; 
Reinforced  concrete  throughout. 
^^  These  docks  have,  to  match  the  12-lt.  vessel  hatch  spacing, 
double  rows  of  pockets  on  12  ft.  centres,  with  inclined  bottoms 


I'm.  ;J.— IllON     OnK     1)0    K    WITH     Cm  TKS     |/i\VKItKI>     FOB    l^lAlllS"' 
•K  To  Vk.m,<<ki,.  Iliiirii    \M>   liios  KanuK  It. I!    <■(!..    Twii   II  (iiiiiHiis. 

■'••■-  :in  ivmkIc-  t,\  ,'ili.Mii    17°  to  50' with  ihr  liori/initaj.       Tlir 

lies   (or  (liHcliiirgiii'.'   ori'   fo    ,-c.H.Hrls   jirc   uprmti'd   bv 

liiiist.s  iinil  the'  gutcH  iiintriiljing  the  How  <>(  the  ore 

•111  I  Ik-  pocketM  to  tin'  cliilte.s  ure  no  coiiHtrurted  tliiit  they 

i\*  lie  rloHi'il  while  thf  ore  in  ruiininK,  to  jieniiit  properly 

•L'  till-  ciirgo. 

I'lcliTH  docks  niiiiibiiut  iKift.  in  width  by  f-'O  (t    in  liiM){ht 

!>•■  water,  and   from    I.DnMi.   to  2.liiilft.  in   length. 

iniikKi'  rapacity  of   iilnmt    HHI.ODU  ^roHs  tons.     The 

'  il  "ic  pockctH  have  Ik  ciipucity  ol  from  four  to  sevi-n 

I  range  in  nnnibci  (nun  about  tl(N)  tn  itboiit  'IIIO 

liiOKCst  doi-k  to  daf<>  i.s  that  of  tlic  .Minn<"apoli.'», 

•  -      >n\l  Stc.  Marie  |{.  |{.  Co.  af  Superior,  Wi.sconoin. 

"    IfhKili  of  2.11:!  (I.  anil   KI'J  pockets,   having   lai.lMMI 

'"'!•  Horiige  capacity.     The  shipping  dock   ftyittein   (or 

"'way  at.  a  single  port  comprises  (rom  one  to  (our  docks. 

'■me  capacity  of  the  syotein  o(  (our  dockf  of  the  (}r»«ut 

■  "1  Uiiilwav  III  Superior  is  .'l.'iT.rilO  gmss  tons,  while  the 

ili>.  L .    ..I     .1  .      I 'I 1-     V       .1     ti'      .  _        11    .1-        I      .. 


%ttll 


-lixks   .,(    (|„.   Cliicaui.   .V    North  Western    Kailroad    at 

'•'"'•'"«•"»•  Michigan  and  .Vslilan-I    Ui..  .....im    l,„v inl.i.M.i 

#ftniki-ii  i'  ..f  .1  i«i  ti^x   ^ 


••paciiy  „(  •IU).H«lg„,«,t„„^ 


In  general,  ore  is  transferred  from  cars  to  dock  pockets  and 
from  pockets  to  boats  by  gravity.  In  pasty  ores,  however,  it 
is  necessary  to  facilitate  the  process  by  the  use  of  bumpers  for 
freeing  the  ore  by  jarring  ;  of  steel  bars  for  loosening  up  the 
ore  and  of  long  wooden  poles  for  breaking  down  arches  forming 
at  the  pocket  gates  after  the  How  has  started. 

Shipment. 

The  ore  is  shipped  principally  by  boat  to  the  ore  receiving 
docks  at  Lake  Erie  ports,  although  a  portion  is  shipped  to 
Detroit,  Michigan  and  to  the  United  States  Steel  Corporation's 
plants  at  Gary  and  South  Chicago  on  lower  Lake  Michigan, 
while  a  small  percentage  is  shipped  by  rail  from  the  mines 
direct  to  the  furnaces,  including  those  of  the  Minnesota  Steel 
Co.  at  Duluth. 

The  shortest  water  route  is  from  Escanaba  to  Gary,  a  dis- 
tance of  286  miles,  requiring  24  hours  lor  the  trip.  The  longest 
haul  is  from  Duluth-Superior  Harbour  to  BuJialo,  a  distance  of 
M8.J  miles,  requiring  96  hours  for  the  trip.  The  average  haul 
for  lake  vessels  passing  through  the  Soo  Canals  is  about 
824  miles.  The  steamer  '"  James  M.  Schoomaker,""  with  a 
c.irgo  of  14,520  tons  of  coal,  made  the  trip  from  Aslitabula. 
Ohio,  to  Duluth-Superior  Harbour,  a  distance  of  about  886 
miles,  in  3  days,  21  hours  and  40  minutes. 

There  are  about  42.5  vessels  in  the  ore  and  coal  carrying 
trade,  having  an  aggregate  capacity  of  about  3,400 ,00(.)  tons 
per  trip.     These  boats  vary  in  capacity  from' about  3,UX>  to 


l''i«.     4.      i.iiMiiNc     Coal 

I.OATIINtl       TuVVKIt.       .SiHTIIKliS 
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the  most  effective  magetic  control  and  automatic  safety  de- 
vices, and  is  equipped  for  power  travel  along  the  dock  or  yard. 
This  equipment  is  of  several  types,  as  follows  : — Towers, 
bridges,  locomotive  cranes,  conveyors  and  elevators,  and  cable 
car  systems. 

Unloading  towers  or  hoists  are  equipped  with  man  trolleys 
carr^-ing  clamshell  grab  buckets,  which  unload  the  coal  and 
ore  and  deliver  it  to  railroad  cars,  either  direct  or  through 
temporarj-  storage  bins,  for  out-shipment ;  or  to  temporary 
stock  .piles  for  rehandling  to  storage  by  means  of  stocking 
bridges,  to  be  later  reclaimed  by  these  bridges. 

Bridges  are  similarly  equipped  with  trolleys  and  perform 
the  operations  of  unloading  and  delivering  to  railroad  cars  or 


carrying  to  storage  piles  on  the  dock.  In  the  reverse  process 
of  reclaiming  the  material  is  taken  from  storage  piles  by  the 
same  clamshell  and  conveyed  by  belt  either  to  car  loading 
hoppers  or  to  such  other  points  as  may  be  desired.  Belt 
conve}'ors  are  also  used  in  a  variety  of  other  ways  in  the 
handling  of  both  anthracite  and  bituminous  coal.     Bucket 


FlO.    :>.        >KI.K       L'M.dADINU     STEA.MEU      "    \V.  F.      VVniTE.'       KyU  IPPKl) 

WITH  Robins  Belt  and  Pan  Conveyors  under  Hoppers  in  Vessel 
Hold  and  60-in.  Belt  Conveyor  on  Pivoted  Swinging  Boom, 
having  2,000  tons  per  hour  capacity. 

transferring  to  storage  piles  and  later  reclaiming  the  coal  or 
ore  for  rail  sliipment. 

Locomotive  revolving  cranes,  travelling  on  standard 
gauge  or  broad  gauge  tracks,  in  certain  instances  meet 
local  conditions  better  than  the  types  of  hoists  and  bridges 
above  mentioned.  They  are  to  a  limited  e.xtent  used  in 
the  unloiiding  of  vessels  and  to  a  larger  extent  and  under 
certain  conditions  to  consi(leru])le  advantage  in  the  stockini; 


Fig.  7. — Heyl  &  Patters jn  S-ton  Clean  up  Clam,  Closep,  on  12-T()N 
Bridge  on  North-WeStern  Fuel  Co.'S  Dock  No.  1,  Superior,  Wls'. 

elevators  and  flight  conveyors  are  also  employed,  although 
their  use  is  restricted  ordinarily  to  the  handling  of  anthracite 
coal,  bituminous  screenings  and  the  snu'Jler  jiieparcd  com- 
mercial sizes. 

Anotlicr  system  for  stocking  coal  is  used  in  wliicli  tlie  coal, 
after  being  unloaled  by  hoisting  towers  is  transferred  to 
storaj^e   l)y   dump    cars   o})er!i:e,l   l)y    cable    luiula^i'    ."^ystcni, 


Fkj.  (1, — 15  Ton   JIulett  Ai'tdmatk^  Ohm  Unloadbii,  Pin'suuiio 

AND  CoSNEAUT  IJoUK  Co.,  CoNNKAI'T  llAItllOIHI,  Olllo. 

uiid  reclairiiin;{  proceHHus  in  liuiiilling  coiil.  AHiiiiplu  installa- 
tioM  may  be  made  by  mounting  revolving  cri-nes  on  circular 
or  ovul-HJiupud  crane  trucks,  wliich  muy  bo  urrungcd  to  aeivc 
un  cxtcuti^e  Htorage  ureu. 

(Jl.AMSIIICr.t,   I  NHTAM.ATIONH. 

In  unollicr  type  ol  inNtullulion,  a  clum.M|i(;ll  Ih  iiHcd  to  rcmovo 


I'll).  .^  IIkvi,  ,';  l'MTi.,.;.'i,iN  ,S  niN  Ii.i:.\n  i  !•  <i.\.M.  (Ii'I.n.h.s  I2-ti)N 
Buidoe  on  Noiitii-We.mtkrn  Fuel  Co.'s  Dock  No.  I,  iSupEitioR, 
Wis.  Clam  whkn  Opkn  has  a  Spukad  IjUngthwimic  of  Vbssel 
OF  over  24  ft. 


travi 


l)iid;:es  sei villi; 


either  on  stationaiy  riinway.s 
tiic  storugu  space. 

A  type  of  niuiliiiic  at  iircscnt  c.>iti'iisiv('ly  used  in  the  un- 
lo'iiiing  of  ore,  and  l-o  a  very  iiiniti'd  iwlcnf.  ol  coal,  from  vcs.sels 
on   Mil'  (ircMt   Lakes,   is  tlie   lliiiett  automatic   luiloader,  first 
inMlaili'd  in  IH'.t'.l  on  No.  1  ore  dock  of  the  Pittsburg  k.  Conneaut 
tin!  cargo  from  tlio  vessel  hold  and  truiiHfer  it  tliroiigli  Htorago      Dock  t!o.  at  donneaut  Harbour,  Ohio.     This  first  machine  was 
or  concentrating  hojipora  to  a  largo  capacity  belt,  conveyor  for      operated  l)y  steam  and  hydraulic  power,  which  was  superseded 
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in  the  later  installations  by  electric  power.  This  unloading 
device  was  a  marked  departure  from  the  rope  troUey  rigs 
carrying  dumping  tubs,  filled  by  hand  shovelling,  previously 
in  use.  A  distinctive  feature  of  this  type  of  machine  is  a 
walking  beam  mounted  on  a  trolley  travelling  on  portal  pier 
girders  to  and  from  the  ve.ssel.  At  the  outer  end  of  this 
Walking  beam  is  suspended  a  rotating  leg  fitted  at  the  foot 
with  a  .special  type  of  clamshell  bucket,  having  wide-spread 
for  reaching  a  large  percentage  of  the  cargo  and  having  capacity 
in  the  more  recent  installations  for  picking  up  17  tons  of  ore 
per  trip.  This  type  of  unloader  is  virtually  a  special  form  of 
hoisting  tower  and  can  be  used  either  for  unloading  direct  to 
cars  or  in  conjunction  with  a  stocking  and  reclaiming  bridge. 

With  the  introduction,  by  .Mason  in  1900  and,  later  by 
others  after  the  development  of  the  Hulett  unloader, 
of  the  compound  lever  system  in  the  design  of  the  clam- 
shell  bucket,  which  greatly  increased  its  digging  power 
and  consequently  its  capacity  in  the  handling  of  coal  and  made 
its  use  possible  in  the  handling  of  iron  ore,  the  use  of  the 
clamshell  bucket  became  general,  and,  together  with  the'  ad- 


of  inclined  or  vertical  inner  side  walls,  and  by  increasing  the 
number  of  \-essel  hatches  and  spacing  them  on  12  ft.  centres 
m  place  of  the  former  21  ft.  spacing,  thus  bringing  practically 
all  of  the  cargo  in  this  style  o;  boats  within  the  reach  of  the 
clams. 

Various  other  special  mechanical  trimming  and  clean  up 
devices  are  also  employed,  one  of  which  is  a  man  trollev  having 
turn-table  hoist  for  rotating  the  bucket  for  openingfoiward 
and  aft,  thereby  increasing  the  percentage  of  cargo  to  be 
reached.  Another  trimming  and  clean-up  device  is  a  power 
shovel,  which  is  lowered  into  the  vessel  hold  for  trimming  the 
ore  or  coal  to  within  reach  of  the  clamshell. 

A  comparatively  lecent  development  is  the  clean-up  bucket, 
which  is  a  special  clamshell  grab  bucket  for  use  after  the  un- 
loading of  the  bulk  of  the  cargo  by  the  regular  unloading  clam. 
This  bucket  is  specially  proportioned  to  give  a  long  spread 
when  opened  and  is  made  narrow  enough  to  lower  when  dosed 
through  the  vessel  hatch  for  opening  without  rotating  length- 
wise of  the  vessel,  thereby  reaching  all  the  cargo  in  the  other- 
wise dead  space  under  the  deck  between  the  hatches. 


I"-     ''         \'<"l:r-  ■     r,,;\l.\\\,.     Ih.l.i  Cil.'H    lU.Snl.MM;    I   o.ll.   .Sr.M  Ul\i.    AMI    KmI.UMIM.     UuU...1..       .Mh.U.s     IMl.-..         

UkI.IVKIIINU  ('(IAI,    TCI  liltllMIK,  At.tii    ( 'ONVKVdll    ON     KlIIIKlE    FllB  SlMCKINd  ( 'oAI.,  WITH    M  AN  Tlint.I.K  Y   AND   H-T1>S  I  l.AMSBIKli  BUCTIKT 
»oll    HKCLALMIMn.      StiicKIMI    (M-AflTV    KHO.M    WH)    TO    7(K»    TONS    l-KK  Ill>rit,   AND  HkcI.AI.MINi)  (  Ar.vrlTY     3.W  TO  400  Ti->N!«. 


v,iiil:ii;.-(  (.itcii'd  liy  clrctrK  |m.\v.t,  h-d  to  the  extensive  use 
"I  til"  Mian  Inillcy  i'.|iii|>|M'il  with  rlmuHhcllH  ii(  ronipariktivclv 
ImX'-  and  rapidly  incri-a.sing  ia|iikcily.  Thi.s  type  of  trolley 
ban  in  th"  pant  15  yourH  Inrnc-ly  Mupei-seded  tho  ropo  trollev  in 
Rencnil  ii.Mc  prior  to  that  lime,  and,  with  th<'  improved  ilani- 

•lu'll   biickei,   liiiM   niurked   the   .i ind   liirne   iidviUH'e   in   the 

'uetliixl  (if  liandlinK  iire,  ciml  and  ntlier  bulk  miilcriitl.M. 

Willi  the  introiliinion  i>(  the  rlaniMliell  Imikel  fur  the  im 
•inlili)^'  111  cdiil  uiid  ore.  the  pmlilem  of  eleiiiiiii^  up  the  vi'Hsel 
li'ilil  lecpiired  Htteiitinn,  in  order  to  reiluo'  liiind  Hliovelling  to 
•  iiiiiMiiium.  TIiIn  i.H  urciimpliMhed  in  vurinim  wiiyii,  In  the 
Hiilitt,  unlond«r,  the  lonj-  reach  of  the  i«pi>eially  eoriiitntetoii 
«f'»li  bucket  wiiM  liUKely.  though  Un\  fully,  elli-elive  toward 
tliiM  end.  even  in  Imat-H  with  liohN  at  then  construct ed. 
'•iirther  impnivenientn  Were  made  in  the  inlnHliiclinn  "f  VP.Mrjn 
"I  hopper  iwiil  mdo  tank  con.ttruilion.  in  which  the  sl.ifttgo 
"pnee  in  the  vemel  hold  in  narrowed  up  l.y  the  inl nxluction 


Various  forma  of  power-operatod  -scrajiers  ha\e  al.io  been 
used  to  reduce  hand  shovelling  in  cleaning  up  ore  and  coal 
cargoes  ill  vessels  and  for  trimming  coal  storage  jiiUv  in  stocking 
and  reclaiming.  Shovel  biicket-s  are  also  u-ed  to  a  limitiHl 
e.xtent  for  rerlaiming  from  storage  pile  where  there  is  sutHciont 
space  for  proper  o)ieration. 

A  method,  ciinsiderably  ii-«'d  in  the  Knst«rii  Rtatoa.  in  the 
storage  of  large  (|iiantitie>  .  '  '        '     "' 

storagi"  system,  in  wliirli  . 
inclined  llight  or  scrajier  1  ■  : 

charge  is  contmlleil  by  mean'-  <<\  a  ribbon  botfoni.  ilic  end  of 
which  is  advanced  up  the  lom.yor  run  to  suit  the  iiPight  of 
pile  and  coal  discharged  over  the  end  of  tho  ribbon  btitHim. 
The  inovenient  ol  this  riblinii  bottom  is  roiitrolletl  by  nieailH 
of  n  power-operateil  drum  located  at  the  foot  o(  tliP  conxeynr. 

In  tho  loading  of  both  bituiiiitioiis  and  anthracite  oml  to 
box  cars,  box  car  loaders  o(  various  typen  are  in  general  u.«p. 
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giving  dispatch  in  loading  and  avoiding  the  hand  trimming  of 
coal  in  the  car.  These  loaders  are  of  two  general  types,  the 
first  being  that  in  which  the  loading  and  trimming  device  is 
projected  into  the  car  where  it  receives,  trims  and  distributes 
the  coal.  This  class  comprises  loaders  having  a  cradle  within 
which  travels  a  pusher,  both  the  cradle  and  pusher  having 
reciprocating  motion  lengthwise  of  the  car  ;  loaders  having 
pan  or  belt  conveyor  for  receiving  and  distributing  coal  ; 
loaders  having  a  circular  drum  for  receiving  coal  within  which 
are  curved  rotating  blades  for  distributing  coal.  Box  car 
loaders  of  this  type  may  be  stationar}',  portable  for  travelling 
by  power,  or  mounted  on  sills  of  hoisting  towers  or  bridges, 
forming  an  essential  pai-t  of  the  unit  on  which  they  are  mounted. 
The  second  type  is  a  loader  having  a  tilting  cradle,  to  which 
the  car  to  be  loaded  is  clamped  and  tilted  endwise  sufficiently 
to  insure  the  coal  being  properly  distributed  in  the  car  by 
gravity .  This  type  of  loader  is  stationary  and  is  used  where 
it  is  desired  to  load  large  tonnage  at  a  single  point.  The  coal 
may  be  loaded  from  one  side  of  the  loader  or  from  both  sides 
simultaneoush",  if  desired.  These  loaders  have  a  capacity  of 
3,000  tons  per  10-hour  day. 

Kojie-car  haulage  systems  are  extensively  used  at  both  coal 
and  ore  docks  and  yards  for  the  movement  and  .spotting  of 
empty  and  loaded  railroad  cars  to  facilitate  loading.  Portable 
box-car  loaders  are  also  used  effectively  for  this  purpose. 
There  are  al.so  u.sed  to  a  very  limited  extent,  specially  designed 


The  production  of  bituminous  coal  for  1916  was  496,557,405 
net  tons  and  of  anthracite  87,815,163  net  tons,  making  a  total 
of  about  585,000  000  tons.  The  estimated  tonnage  o£  bitu- 
minous coal  for  1917  is  about  700,000,000  net  tons  or  20  times 
that  produced  in  1877. 

The  heavy  coal  traffic  from  the  mines  to  lake  and  ocean 
ports  requires  powerful  locomotives  and  cars  of  large  capacity. 
To  meet  this  need  the  Norfolk  &  Western  Railway  has  for 
several  years  had, in  regular  service  a  large  number  of  steel 
cars  of  90  tons  nominal  and  of  100  tons  actual  carrying  capacity. 
These  cars  have  three  axle  articulated  trucks  to  avoid  high 
wheel  loads.  The  Virginian  Railway,  during  the  present  year,, 
has  built  several  still  larger  experimental  gondola  coal  cars  of 
120  tons  actual  carrying  capacity.  These  cars  weigh  73,900  lb., 
and  have  coupled  length  of  53  ft.  7  in.  A  422-ton  Baldwin 
locomotive,  the  largest  thus  far  built,  is  also  operating  on  the 
line  last  named.  This  locomotive  is  of  triple  articulated  type, 
having  2-8-8-8-4  wheel  arrangement,  with  total  wheel  base  of 
91  ft.  3  in.,  and  has  three  sets  of  cylinders  and  driving  wheels, 
one  set  being  located  under  the  tender.  The  maximum  tractive 
efiort  of  this  engine  is  166,300  lb. 

Coal-Handling  Plant. 

The  transfer  of  coal  from  railroad  cars  to  vessels'at  ports  of 
the  lower  Great  Lakes  has,  for  a  period  of  over  2.5^years,  been 


'"      '"       \\\i-'.'.    r  \-^i     I'l.vN],  I  nMi'M>.:Ki.  .PI     J  :!  i..\     IJdim;  'I'nni.i.KV    |{nii)(iK><.  I[AVIN(1    Hki.t   ('ll^•v^:V(Ui^^  I'-oii  StchkiN(!    (in  Dock    andI'HU 
Cri.l.lM;    I»,\IiIMJ    lloM'KltS.        \'IKW  SUUW^  Hh1I)«;KM    I.\    .VlIUNMKNT  A.ND  (jONVEYORS  on  No.   1   BrIDOE     DlSiCHAHUING    INTO    t'ONVEYOR   ON    No.   2 

liiilDOK,  Cl.AiiKHoN  (.'oAi.  AND  UocK  C'o.'.s  DocK,  DuLUTH,   MiNNEsoT.\'     (The  right  liand  end  is  not  fully  .shown). 


locomotive  pusherH  or  poling  locomotives,  which  are  built 
Kufficifntiy  narrow  to  clear  and  to  operate  between  cars  on 
two  adjacent  railroad  tracks. 

r.'oAL  MiNINC. 

With  reference  to  riietl)0(lH  »f  mining  coal  in  the  United 
'^tute.M,  it  HceniH  hardly  iiece.sHary  to  nion;  than  state  that  there 
huH  becti  within  the  ])UHt  few  years  a  marked  in<  lea.sc  in  the 
IHTcenlitg''  of  coal  mined  by  macliiriery,  wliirli  up|iro.\iniatelv 
doubled  within  the  12  yearw  prior  to  1916,  and  wliicli  i.s  a  luigc 
(uctor  in  uwivaMnti  the  output  of  the  iniiicH.  Tlie  Hclf-pro- 
jielling  breast,  Hhoilwall  and  urcwall  mining  niuchiix^Hund  Helf- 
rotuting  hummer  drillM,  urlujiti'd  to  drillitig  and  (tutting  at 
vuriou.H  heightM,  are  uHcd  e.xtenKively.  A  jiower  HJiovcl  for 
loading  ol  coul  to  curs  at  the  end  of  lieudingH  in  niine.s  Iuih  hIho 
lieen  fleveloped,  iiracticully  eliiniiiating  the  need  of  Imnd 
Nliovelling  where  Ufted.  Tin-  gathering  loconiot.iveM  are  of 
Htoruge  battery  and  cable  reel  type,  while  tlie  r>|cctric.  trolley 
type  in  used  for  hauling.  The  JnereaMing  urn-  of  liori/.ontal 
.Mliaking,  Hcreeiiing  and  jiicking  tiiblcH,  niei'huniciil  loading 
liooniH,  WuHhing  jigH,  and  »pirulH  for  removin;;  ini|iiiritic'.'< 
facilitate  the  ]ireparation  of  I  lie  coal  and  reduie  bieaku).M'  and 
waMtc. 


accomplished  by  the  use  of  coal  car  ilimipers.  In  more  recent 
years,  car  dumpers  have  been  employed  on  the  Atlantic  sea- 
board, where  they  are  used  both  for  loading  coal  direct  to 
vessels,  as  on  the  Lakes,  and  at  coal  loading  ])icrs  where 
elevated  pockets  and  various  types  of  auxiliary  niec^hanical 
equipment  are  al.so  used.  Car  dumpers  are  of  several  general 
ty|)es,  but  the  os.sential  o])eration  in  each  is  the  overturning 
of  gondola  cars  for  discliarging  their  contents  to  vessels.  In 
the  modern  type  of  dumpers,  tlie  car  is  run  on  to  and  clamiied 
to  a  ciadli',  which  is  revolved  through  about  135°, and  the  coal 
is  dumpi'il  on  in  an  apron  where  it  is  concentrated  and  de- 
Iiver<'d  through  a  chute  to  the  vessel  hold.  In  some  instance.s- 
the  car  is  hoisted  bel'oi-e  being  oveitui'Mcd,  and  in  other  ca.ses' 
it  is  overtiinieil  without  being  hoisted,  the  coal  being  emptied 
into  n  bin,  which  is  then  hoisted  and  its  contents  dumpcMl  on 
to  an  apron  or  clnite  for  delivering  to  tlit^  boat,  as  above- 
described.  Cars  are  onlinaiily  <|elivered  by  a  gravity  track 
from  till'  eiM]ities  yard  to  a  kick  back  on  the  car  dumper  trai'k 
and  thi'ii  liauliMl  to  the  car  (l\ini|)er  iiadlc  by  means  of  a  barney  i 
oi-  duimny  car  operated  by  rope  haulage.  The  breakage  of  thoj 
coul  is  reduced  |,o  a  miiiiniiini  in  Ix'ing  discharged  to  the  vessel^ 
liy  the  use    of    teh^Mcopii  ■  chutes   Willi    vaK ■   gate    al   thfl 
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|f)wer  <'nd.  Car  dumpers  are  ordinarily,  in  ■ft-hole  or  in  part, 
Icotrically  operated,  steam  being  considered  advantageous  for 
■  itain  ojierations. 

With  these  car  dumpers,  seven  cars  have  been  dumped  in 
(i  minutes  and  90  cars  in  95  minutes.  In  a  recent  installation 
the  guaranteed  capa'.-ity  was  40  100  ton  cars'andoO  50 -ton  cars 
per  hour,  the  actual  working  cycle  being  49  seconds.  In  the 
unloading  of  coal  the  self-unloading  vessel  leads  with  a  capacity 
of  2,000  tons  per  hour.  In  the  unloading  of  vessels  by  man 
trolleys,  where  the  usual  number  of  hoists  or  bridges  are 
operated  on  a  single  boat,  the  cargo  is  discharged  at  times  at 
tlie  rate  of  1,000  tons  per  hour.  As  much  as  7.000  tons  of 
bituminous  coal  has  been  unloaded  in  10  hours  actual  working 
time  by  man  trolley,  equipped  with  12-ton  clamshell  grab 
bucket,  on  a  single  Heyl  &  Patterson  bridge  installed  in  191.3 
on  the  North  Western  Fuel  Co.'s  Dock  No.  1,  Superior,  Wis- 
consin. 

Seaboaro  Plants. 

The  above  description  of  ore  and  coal  handling  equipment 
applies  principally  to  that  used  on  the  Great  Lakes,  where  it 
Was  first  developed  and  where  for  many  years  advanced 
methods  of  handling  have  been  in  extensive  use.  These 
methods  weie  promptly  adopted  at  the  blast  furnace  ore  yards, 


supplying  coal  to  this  pier  has  over  50  miles  of  yard  tracks, 
sufficient  for  holding  3,300  cars. 

The  plant  of  the  Pennsylvania  Road  at  Canton,  Maryland, 
while  not  intended  especially  for  large  capacity,  possesses  the 
fle.xibilit\  required  in  serving  vessels  and  boats  of  all  kinds 
for  the  local  and  coastwise  trade.  The  distinctive  features  of 
this  plant  are  a  ear  dumper,  delivering  coal  to  4-ton  cable  cars, 
which  are  hauled  up  an  incline  to  the  trestle  where  coal  is 
delivered  to  three  loading  towers  and  to  ten  75-tQn  capacity 
storage  bunkers.  The  loading  towers  are  of  various  sizes  and 
designed  to  suit  the  sizes  of  vessels  to  be  served.  The  largest 
tower  is  equipped  with  pan  loading  eon\eyor  on  movable  arm, 
making  it  possible  to  either  elevate  or  lower  coal  under  C(mtrol 
in  delivering  it  to  vessels  of  various  heights  and  as  high  as 
56  ft.  above  water.  The  other  two  towers  deliver  coal  by 
gravity  chutes.  The  10  coal  bunkers  are  served  by  a  weighing 
loader,  which  is  provided  with  a  conveyor  for  discharging  to 
vessel.  The  plant  has  a  capacity  of  1  .."00  tons  per  hour,  which 
can  be  doubled  by  increasing  the  number  of  cable  cars. 

A  vessel-loading  coal-pier  put  into  operation  during  the 
present  year  by  tl.e  Baltimore  &  Ohio  Railroad  at  Cuitis  Bay. 
Baltimore  Harbour.  Maryland,  has  a  ratM  capacity  for  handling 
1 2.000.000  tons  of  coal  per  year,  a  larger  capacity  than  any  pier 


.'85  O"  _       _ 

S  TON  COAL  HANDLING  BRIDGE 
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PLAN  OF  noci: 
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and  in  recent  years  thi.H  type  of  cquiiiiiiint  ha.s  i-onie,  mtn 
general  u.mc  oti  tlic  .VtlHiilic  si'iibnurd  ami  wherever  throughout 
the  country'  (li.Mputrh  i.**  required  in  the  hiiudling  of  large 
tonnage  of  bulk  laitteriul. 

One  of  the  earlier  modern  type  vcMwi-OMkl-loading  piers  on 
the  Atljiiitic  Hcnboard  i^  that  eon.itnicted  in  I'.M.'l  liy  the 
Noifnik  A  Western  Kiiilway  <'"  ,  at  IjambvrtH  I'oint,  Norfolk 
H«rbour,  Virginia.  One  nf  the  etuu-ntinl  requirements  in  do- 
■igning  thiH  pier  wa.t  the  delivery,  on  «hort,  notice  uihI  with 

"  ijmtch,  III  a  large  lonnaue  of  one  or  more  of  Hinne  Id  kindt 
bIxcm  of  roal  to  a  biiitt  of  any  mI/.o  or  kind.  Thin  plant 
npriKi'M  u  iiier  '.hi  tt  high  by  1,200  ft.  long,  cuntaiiiing  <il 
•tipii  xelfrleaniii;;  vi'ttej  loading  pii-r  hopperM  and  served  liy 
♦*o  l<Nl  ton  ear  iliiiiqier.H  ilejivering  <  nal  tn  I  l.'iton  I'li-elrically 
pfOpolled  pier  rarN  and  IWo  Wl  (t.  eie<  trie  elevatoi.t  (or  hoiMing 
the  pi«r  ratH  tn  top  o(  the  pior.  Theno  can*  are  titled  With 
bottom  door*  operated  by  eoinpre,H«e(l  air.  Thiit  pier  ha.x  a 
rated  nmxiiniitii  hourly  capacity  of  fi.lilO  t<ini«,  any  part  of 
whirl)  may  he  delivered  t^i  a  ninglc  vewtel.     The  terininni  yard 


previously  constriii-ted  I  im-  pni.  in  h~  J'"'  mi  .u  kimj;.  m.  iii 
and  in  .Home  of  '\\»  individual  features,  is  a  departun-  from  the 
u.Huai  con.Htrtiction.  This  |ilaiit  i>  dciigne.!  not  only  (or  large 
cai)acity,  but  for  flexibility  re.piired  in  the  uninterruptol  lo**l- 
ing  of  the  largest  ocean-going  vevtels  simultaneously  with  the 
loading  of  all  kinds  of  smaller  watvr  craft.  The  rhHn»eteri!«tir 
features  of  this  installation  are  :-- 

A   reinforced  concrete  I.Mi<ling  pier  III  ft.  wide  by  TiM)  ft 
lung. 

Two  McMyler  car  .lumpcr!».  with  lowering  bum.  Ii»«^te<i  at 
inner  end  of  pier. 

Four    .M.M\|er   tnivellim?   loaainir   towcrn  o<|Hipp<Hl    with 

shuttle    or    ii'i  1  .  '  ■    '""'' 

ronveyors  fi>r  ■■•  iknI. 

Two  travelln.  '""■ 

vevor   r«]Mible    nl    ^v  .xigli    l-'Mt     and 

tilting  verticalKiipv..  ntal,  the  purptwc 

of  them'  cranes  being  tin  Uilnii;  •■  Hi--  l>iii.k.m  «iid  tniuming 
the  hiMit  while  the  cargo  is  being  lo«.lcd. 
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Two  Eobins  48  in.  trimmer  and  four  60-in.  maia  loading 
belt  conveyors  extending  along  the  pier,  delivering  coal  to  the 
trimmer  cranes  and  loading  towers,  respectively. 

Three  short  feeder  belt  conveyors,  two  feeding  the  60-in. 
main  loading  belts  and  the  third  delivering  coal  to  an  inclined 
conveyor,  which  is  pivotted  for  swinging  horizontally  for  dis- 
chargiug  to  the  balancing  bin. 

A  storage  bin  designated  as  a  balancing  bin,  having  eight 
trunming  and  storage  hoppers  of  5,000  tons  aggregate  capacity, 


Fig.    12. — Link-Belt   Co.'s   Detacukd     Tr.\vkr.sing     BrrujiiNous 
ScREBNiNos  Plant,  Bebwind  Fuel  Co.'s  Dock,  Duluth,  Minn. 

of  which  the  function  is  to  permit  continuous  Operation  of  the 
car  dumpers  while  the  main  loading  belts  are  idle,  incident  to 
the  moving  of  the  loading  towers,  and  also  to  iiermit  the  opera- 
tion of  the  two  main  loading  belts  while  the  car  dumpers  are 
idle.  The  48-in.  trimmer  conveyois  receive  their  coal  from  the 
balancing  bin,  as  also  do  two  of  the  CO  in.  main  loading  con- 
veyors, when  desired. 


1,'iAiiiNo    Ai'To   TiiiiiK   iiv   I'liiiiMii  i; 
I»Ai>Kii  yiiH  Kktaii,  Coal  Thau 


Tlie  tf)l«l  r;apaoity  of  the  jtier  Ih  7,000  tmiH  jier  Ikhii-  and  a 
HiM^le  unit  will  load  u  7,00()-t()n  vetwel  in  3  to  ;3j  Iiduih  with 
12  men.  TiiiH  plant  in  of  the  type  known  an  the  Htiiait  nyHtf'ni 
of  ve.KHel  loading,  mrtv  controlled  I>y  the  |  nteiriational  Conveyor 
(!or|Miraiion. 

Till!  (Jjiio  and  .MiMMisHippi  HiverH  and  their  IribiiturieH  ofTor 
clica|)  tranH|iortation  of  coal  by  tow  hargen,  eKpiTiiilly  for  whip- 
nicnt  down  Htcenni  and  where  the  railroad  linul  (rum  niine  t.n 


shipping  point  on  the  river  is  not  too  great.  Coal  is  thus 
shipped  from  Pittsburg  and  lower  points  down  the  Ohio  and 
Mississippi  Rivers. 

During  August  of  the  current  year  the  first  coal  to  be  brought 
by  tow  barges  to  St.  Paul,  Minnesota,  at  the  head  of  navigation 
on  the  Mississippi  River,  was  a  cargo  of  approximately  3,500 
tons  of  Illinois  coal,  .shipped  from  St.  Louis,  Missouri,  by  a  fleet 
of  five  barges,  which  made  the  return  trip  to  St.  Louis  loaded 
with  4,200  gross  tons  of  iron  ore  from  the  Cuyuna  Range, 
Minnesota,  thus  extending  this  method  of  exchange  of  products 
to  a  section  of  the  Mississippi  River  where  it  had  not  been 
])re\-iously  employed,  and  indicating  the  possibility  of  future 
development  on  a  commercial  scale.  For  the  purpose  of  the 
initial  trip  the  bridge  of  the  St.  Paul  Bridge  &  Terminal  Rail- 
wav  Co.  was  made  to  serve  as  an  improvised  ore  dock,  the  ore 
being  transferred  from  hopper  bottom  railroad  cars  by  gravity 
direct  to  the  barges  through  openings  in  the  bridge  floor  made 
])\  cutting  away  a  portion  of  the  railroad  ties  between  rails. 
The  operation  of  loading  ore  at  the  bridge  Was  sufficiently 
satisfactory  to   warrant    its  continuance    in    service    in  the 
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i-a|iurity    nu'iitiiini'd, 
I  'i'  minutes. 

Development  during  the  )iHst  fi^w  years,  in  ])oth  ei|ui|)ment 
and  methods,  has  been  rapid  arul  still  continues.  Radical  de- 
partures in  genei'al  design  are  not  infrecpient,  and  im|)ortant 
riiodilications  in  detail  aie  made  with  successive  installations 
to  suit  indi\iilual  recpiirements,  even  where  the  general  design 
remains  the  sam(\  Although  the  recent  i)rogress  in  the 
meliiods  of  handling  material  has  been  MKiiked,  ii  would  not 
lie  ,suij)rising  if  the  advanci^  in  the  near  future  along  this  line 
Were  even  nunc  liioriounced. 

'J'he  writer  wishes  to  exjjress  his  a|i|irr(iiit,iiiii  of  the  courtesy 
of  till!  management  of  the  various  dock,  mining  and  manu- 
facturing comiianies  in  co-operating  witii  .him  in  furnishing 
j)holograplis  and  data  for  u.se  in  the  |irepanition  of  (  his  article.* 

•  I'n'OrtiiiiaWly  w<>  nre  prcvoiit  il  liy  liK^k  "f  s|ii.i',  uinl  iti"  picwMit 
nSnoriiiiil  coiiditidiiH,  fro  M  ipprn.lu  i  ig  m  )i'e  (liai>  a  Miyf'w  of  tlic^ 
nxiroiiicly  in'rri'HiiiiK  colliv  licm  cif  plioluniMplis  si-nl  l)V  Hie  uiilliiir. — 
\'U,.  K 
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Belt   Shipping   Plants, 


By  F.  G.  MITCHKLL. 

Summary.. — Attention  is  drawn  to  the  great  advantages  of  the  belt  conveyor  for  the  shipment  of  coal  and  ore  in  bulk.    This  plant 

is  not  limited  by  mechanical'  difficulties;  and  any  disadvantages  do  not  increase,  but  rather  the  reverse,  as  the  output  is  increased. 

A  detailed  account  is  given  of  an  interesting  plant  of  this  type  at  Durban. 


Dl'KING"reccnt"years  the  belt  -conveyor  has  been  rapidly 
developed  for  the  shipment  of  coal  and  ore  in  bulk. 
The  chief  reason  this  type  of  conveyor  has  developed  in 
preference  to  the  other  methods  of  shipment  is  that  its  capacity 
is  unlimited  by  any  mechanical  difficulties,  and  it  is  always 
possible  to  produce  a  plant  which  will  ship  at  the  highest 
rate  the  boats  can  receive  the  inat.iTiarsliipped 


KlG.   1.— f'AR  DUMPEB   AND   C'oNCKSTBATWO    PaN. 

Anotlior  advantage  of  the  belt  type  of  conveyor  is  that  its 
increased  capaeitv  is  not  attended  by  any  increase  in  dis- 
advantages, but  rather  the  reverse,  as  it  is  found  in  practice 
that  it  is  certainly  easier  to  load  to  a  belt  at  1,(1(10  tnnsjper 
hour  than   at    lOH  tuns   per  liour,   and   if   the   material   to  be 


The  only  difficulty  in  connection  with  such  plants  is  gettin" 
the  coal  or  ore  on  to  the  belt  freely,  and  at  the  rate  required. 
It  will  be  readily  understood  that  for  the  larger  capacities 
openings  have  to  be  provided  in  the  feeding  hoppers  of  corre- 
spondingly increased  size,  which  in  turn  allows  a  freer  flow  of 
material  and  greatly  reduces  the  difficulties  of  handling  at  the 
higher  rates. 

The  actual  efficiency  of  the  higher  capacity  plants  is  greater 
from  the  power  point  of  view,  while  the  cost  for  labour  per  ton 
handled  is  reduced  almost  in  inverse  proportion  to  the  quantity 
sliipped.  as  the  same  number  of  attendants  are  required  for  a 
belt  carrying  100  tons  per  hour  as  are  required  for  a  belt 
carrying  1,000  tons  per  hour.  It  will  be  seen,  therefore,  that 
the  development  of  the  belt  conveyor  is  not  unnatural,  as  it  is 
certainly  the  one  device  which  improves  in  all  respects  by 
having  its  capacity  increased. 

In  these  days  when  shipping  is  of  so  very  much  increased 
value,  and  when  a  saving  ol  mauv  hours  is  obtained  by 
means  of  a  fast  plant,  it  will  be  seen  that  the  economy  does 
not  stop  with  the  machine  itself,  but  extends  to  the  actual 
shipping  cost,  and,  indeed,  under  the  present  circiwistances, 
becomes  almost  of  national  importance,  as  the  introduction 
of  one  fast  shipping  plant  wil^.  in  the  course  of  a  year,  allow 
any  one  boat  to  make  several  extra  trips,  which  when  multi- 
plied by  the  number  of  boats  actually  loaded  would  be  equal 
in  value,  as  far  as  the  countrv  is  concerned,  to  several  e.xtra 
boats. 

This  is  a  point  of  view  which  certainly  should  not  be  over- 
looked under  the  existing  conditions.  It  is  a  point  which 
siiould  receive  careful  attention,  and  where  time  is  wasted 
in  loading  or  unloading  ships  the  possibility  of  introducing  a 
machine  for  turning  the  boat  round  more  readily  should  be 
carefully  considered. 

We  illustrate  one  or  two  of  the  higher  capacity  shippini: 
])lants  which  are  in  use  in  dilTerent  parts  of  the  world,  and  we 
propose  t(i  give  a  detailed  description  of  one  of  the  more 


Km.  2      liii 


the  greater  thi<  capiitity  the  \^'!^»  dirti- 


IVKVOR     \M1    UANTIIY. 


'lldlid  is  large  i 
culticB  tli>T.'  lire. 

Onie  the  ninterinl  i.t  on  the  belt  it  lit  rarriiMl  witlmut  n>i»\'p- 
"""nl  and  discharged  thruuj{h  the  rhutr  or  h<«p|i.T  to  the  xhipn 
hold. 


n-eent  plantu  which   iia>  t.. .  n   miii>    -..inr.i   iq^  ...    1'.. 

South  .Vfnctt. 

The  plant  ut  Durban  is  for  the  nhipincnt  of  export  coal  and 
in  nliMi  nrninK<'<l  (or  Itunkoring  any  sited  vomoI  th*t  vi»it*  Spoilt h 
Africft. 
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The  coal  at  Durban  is  brought  down  from  the  mines  in 
varying  sized  trucks  up  to  a  maximum  of  70  tons  of  coal  per 
truck.  The  trucks  are  stored  in  a  series  of  sidings  representing 
the  coal  from  various  collieries. 

When  a  ship  comes  alongside  to  coal,  the  trucks  from  these 
various  sidings  have  to  be  run  down  to  the  tippler  and  there 
discharged,  and  when  empty  passed  on  to  the  empty  sidings. 
The  coal  is  fed  from  the  tippler  to  the  belts,  and  carried  by 
them  to  the  steamer. 

It  will  immediately  be  seen  that,  apart  from  the  main 
mechanical  details  of  such  a  plant  which  have  to  be  perfectly 
designed  to  enable  the  whole  to  work  successfully,  it  is  of  the 
utmost  importance  to  have  the  sidings  -and  the  dumper  so 
arranged  that  there  is  no  loss  of  time  in  bringing  the  full 


engages  with  the  truck  and  propels  it  to  the  cradle  of  the 
dumper.  Directly  the  truck  is  on  the  dumper  the  i)ig  returns 
by  gravity  to  its  pit  awaiting  the  next  track. 

The  truck  on  the  cradle  is  dumped,  and  when  empty  runs 
down  again  by  gravit)'  to  the  marshalling  sidings  for  the 
empties,  which  are  at  the  same  level  as  the  original  full  truck 
sidings. 

The  pig,  therefore,  not  only  feeds  the  dumper  with  wagons, 
but  also  elevates  them  sufficiently  to  allow  the  incline  necessary 
both  for  running  the  full  tracks  to  the  dumper  and  the  empty 
trucks  away  from  the  dumjjer. 

The  cradle  of  the  dumper  is  capable  of  taking  one  75  ton 
Wagon  or  two  smaller  wagons  side  by  side.  Directly  the 
wagon  is  deposited  on  the  cradle  the  cradle  is  elevated  to  the 


KlO.  3. — DlAUIlAMMATK'  AHRANOKMKNT  OF  TKAVKM.KNU  ToWKIt,  SIIOWINII    \AI<rATl<)NS    IN    l,l;Vi:i,  AND   l\l.'<lTI(lN   OK   UlScllAKal!. 


wugoiiM  u|)  und  taking  t-ln'  rni|ity  wukohh  away,  and  also 
iirrunged  mi  thiit  wlicrcver  tlie  bout  in  Jilu(-C(i  along  the  (|Utty 
tlic  colli  can  be  diHchur^ed  to  any  liolil  uh  and  wiieie  dcHired 
without,  any  Iohh  of  time. 

Thf  firriiii;<iMiic'nt  of  the  Hidiiif^H  Ih  »u(Oi  tliiil  llic  full  trucks 
'an  be  li'd  down  over  tlie  pointM  on  to  a  "  kick  buck  "  by 
gravity,  the  "  kick  buck  "  allowing  the  truck  to  come  to  reni. 
iiiimediutely  in  front  of  the  jiig.  The  pig  In  h  truck  arranged 
on  »  narrow  guuge  track,  wliic.li  i.M  di'iircHHcd  at  u  [loint  bi^iiimi 
where  the  truck  coniex  to  rcHt,  no  tliut  the  i)ig  can  go  down 
below  tlie  ({round  level  und  the  truck  pasH  ovi'r  it.  Directly 
thr  truck  in  in  poMition  the  pif{  in  liuuli'd  up  Ikimi  it.s  pil  am! 


desired  le\el,  and  then  icvolved  so  that  the  wiioh'  contents 
of  the  truck  is  deliveicd  into  the  large  concentrating  pan  or 
receiving  ho]))ier,  from  which  it  is  fed  to  the  iiu'lined  conveyor. 

I'"ig.  2  is  II.  goniMvil  vic.v  and  shows  the  loaded  trucks  waiting 
to  be  fed  to  the  (jiiinper.  The  "  kick  beck  "  is  in  the 
foreground  and  lends  down  to*  tlie  incline  up  which  the  tru(^ks 
ure  liauli'<l  b\  the  i)ig  to  the  duniper. 

L"'ig.  I ,  "  Cur  Dumiiei  and  C'onceiilratin;.  I'iUi."  .slioWs  a 
75  i.on  truck  on  tihe  cradle,  which  has  just  coninieni'cd  to 
rise  |irep.iralory  to  revolviiii;  and  di.s<liarging  the  (•ontcni.s  of 
the  truck  into  the  concent  rming  pan.  Tlii.-'  illus.'ration  is  a 
plioliigrajpli  liil<e|]  looking  iip.llie  inrline  and  shows  tl  cjiii;  trai  Ic. 
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The  main  hoisting  and  controlling  niachinerv  is  situated'in 
the  house  over  the  track,  while  the  vrinch  operating  the  pig 
is  in  a  house  under  the  track.  The  cradle  which  carries  the 
truck  is  so  arranged  that  directly  it  is  raised  from  the  rail 
level  the  truck  is  automatically  clamped,  so  that  it  cannot 
move  or  be  released  when  the  cradle  is  revolved.  The  clamping 
is  efiected  bv  a  series  of  counterweights,  which  move  the  track 


Kit:.  ."■.— UitK  Shiitim;   1'i.avt     iAtm  ity.iMMI  ton-'  i-kk  ii.ui;. 

jinil  tlic  irurk  l)odily  sideways  until  the  side  of  the  truck  bcai* 
again.st  a  .series  of  timber  supports,  on  which  it  rests  while 
being  revolved. 

In  ;id<liti(in  to  these  timber  supports,  the  counter- weighted 
( liim])s  arc  illmvcd  to  rest  on  toji  of  tlie  truck,  wliicli  prevent.^ 
same  l^iivinir  tlic  rails  when  in  an  iin  cilcd  juisiiion      On  thr 


Km   II.  -OiiK  SinrriMi   I'l 


i\r\iiTV  S«H»  TONS  rKH  ii>'i  i 


n'Mirii  of  tht>  mil  to  iu*  orininal   position  th'-  tnnk  is  rtu(< 

luaricrtlly  n'pliiced  in  it,H  original  position  nnd  t'l  ■  clatni-*  n 

moved.  NO  that  tiiiTi'  i.i  no  Imnd  tuiinipiilii' ' 

way  for  tln>  clAniping  of  the  trucks,  neilli 

Mci'inn  th'it  cliunping  and  unclaniping  is  nil  uim..  a.i.'.iiim  •■  •>•• 

bv  the  mtiviMiicnt*  of  tin-  crmlli'  itself 
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The  movements  of  the  cradle  are  controlled  by  three 
150  H.p.  motors,  eich  controlled  by  means  of  contactor  type 
controllers. 

After  leaving  the  concentrating  pan  the  coal  is  carried  by 
a  48  in  beli,  travelling  with  a  maximum  speed  of  430  ft.  per 
minute,  to  a  distributing  tower,  nhich  discharges  the  coal 
either  to  a  tripper  belt  or  direct  to  the  travelling  tower,  or  to 
chutes  which  are  provided  for  future  extensions  of  the  tripper 
belt,  which  will  eventually  be  erected  running  in  the  opposite 
direction  to  the  conveyor  shown  in  the  illustration. 

The  coal  is  discharged  either  direct  or  by  means  of  the 


The  capacit}'  of  the  plant  varies  from  about  lUO  to  1,000  tons 
per  hour,  at  the  will  of  the  driver,  who  is  capable  of  varying 
the  amount  discharged  according  to  the  capacity  of  the  steamer 
for  receiving  the  load  of  coal. 

The  travelling  tower  is  so  designed  that  the  whole  of  the 
conveyor  and  the  telescopic  chute  can  be  hoisted  in  clear  of 
the  quay,  and  the  telescopic  chute  can  be  used  or  not,  as 
desired,  and  also  can  be  dismantled  from  the  machine  while 
loading  is  proceeding  without  interfering  with  the  other  move- 
ments of  the  tower.  All  the  idlers  on  the  plant  are  of  the  ball 
bearing  type,  the  rollers  being  made  of  steel. 


Km.  7.-  -J)i;tail  ok  Tiuvkllino  Towiih. 

travelling  tripper  to  the  truveliing  towur,  liy  winch  it  is  de-  One  of  tiie  main  features  of  the  plant  is  tho  system  of  control. 

jiowiloil  into  the  Htearner.  The  wlioli'  of  the  jilant,  including  thi^  three   conveyors,  tele- 

The  triiVi-IJiMg  tower  Lh  provided  with  u  hinged  telescopic      "-'.>•; i    1..111....    .,,,.4:..,,^.   ..f    <!,,.   t,.l,.an,ii.ic   ..Mnvuvnr    jill 

48-in.  r:onveyor,  which  Ih  ca|)al)le  of  de|iiiHiling  the  coal  at 
liny  liei;,»lit  lip  to  a  inaxinmni  of  00  ft.  iihovc'  the  rail  level, 
and  ut  \ttrying  distance.s  from  H  ft.  to  .'JO  ft.  from  thi?  edijc^  of 
the  (|uuy. 

This  corrvoyor  can  discharge  direct  to  the  hatchways  of  the 
ve.sMel  in  any  state  of  thi'  tide,  or  can  discharge  to  the  hold  by 
ineuiiH  of  a  toieHcopie  anti-breakage  chute,  shown  on  tli(! 
<liugrani. 


sc()])ic  and   lulling    niolioiis  of    the   telescopic  conveyor,   a 
the  variniis  motions  of  tlie  telescopic  chute,  and  the  travelling 
of  till'  lower  itself,  are  under  the  control  of   one  driver,  who 
IH  placed  in  w  cabin  at  the   highest  point    of  'the  tower,  from 
which   he  ge(,s  a  cKwir  view  of  the  whole  plant. 

'i'he  variation  in  cajiacity  is  ])r<>vided  by  allowing  the  belts 
to  run  at  varying  s]>eeds,  according  to  the  ca|)acity  recpiired. 
'i'his  is  also  under  the  cont ml  uf  1  \w  orir  di  Ivei,  who  is  ])rovided 
with  a  muster  controller,  winch  c,|MT;itcs  Ihc  ((inUctor  panels 
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of  the  main  controllers  at  the  druing  end  of  the  various  con 
veyors. 

The  electrical  gear  is  also  provided  with  automatic  cut-outs, 
which  entirely  prevent  any  possibilit}'  of  mistakes  being  made, 
i.e.,  the  tripper  belt  cannot  work  unless  the  telescopic  belt  is 
already  running,  while  the  inclined  conveyor  cannot  be  started 
up  until  both  the  telescopic  and  the  tripper  belts  are  nmning. 
The  stopping  down  is  done  in  the  reverse  order,  i.e.,  it  is  im- 
possible to  stop  the  telescopic  belt  until  the  tripper  belt  is 
stopped,  and  it  is  impossible  to  stop  the  tripper  belt  until  the 
iiicliiied  bolt  is  stationary. 

This  makes  it  impossible  for  coal  to  be  piled  up  at  an,\' 
point,  and  a  jam  caused  in  any  of  the  tran.s\-erse  chutes,  which 
has,  on  some  previous  plants  installed,  been  a  considerable 
.source  of  danger. 

All  the  telescopic  and  luffing  movements  of  the  chute  art' 
provided  with  cut-out  switches,  which  immediately  .stop  their 
respective  motors  and  prevent  any  overwinding,  while  if  the 
current  fails  for  any  reason  on  any  part  of  the  machine  the 
wliolo  plant  is  arrested  by  solenoid  brakes  until  the  current  is 
again  .switched  on. 

A  push-button  control  is" also  provided  at  every  point  on 
the  plant  wliere  it  is  possible  that  a  jam  or  an  accident  could 
occur,  such  as  at  the  tripper,  all  tran.sver.se  chutes  and  all 
driving  pulleys,  and  also  at  many  intermediate  positions. 

These  push-buttons  are  provided  so  that  should  any  atten- 
dant or  engineer  observe  anything  irregular  occurring  he  can 
immediately  stop  the  whole  plant  by  simply  pressing  tin- 
button  which  is  provided. 

By  the  introduction  of  such  safety  devices  it  is  believed  that 
the  whole  plant  is  as  near  foolproof  as  po.ssible,  and  also  amply 
safeguarded  again.st  any  accident  or  mistake,  while  it  is  also 
under  the  complete  control  of  one  man,  and,  moreover,  cannot 
be  controlled  by  more  than  one  man,  so  that  the  loss  of  time 
due  to  the  nece.ssity  of  signalling  when  more  than  one  driver 
is  u.sed  i.s  entirely  obviated. 

In  addition  to  the  concentrated  control  of  the  whole  plant, 
.ill  moMons  are  provided  with  large  size  motors,  and  each  is 


the  telescopic  conveyor  is  o!  35  H.p.  and  the  motor  controlling 
the  telescopic  movement  1-3  h.p.  The  motor  traversing  the 
whole  tower  is  of  4-5  H.p.,  while  the  other  motors  in  connection 
with  luffing  and  telescoping  the  chute  are  of  15  h.p.  each, 
and  all  capable  of  giving  100  per  cenv.  overload  for  the  short 
period  that  they  are  called  upon  to  work. 

In  actual  operation  the  plant  fidfils  all  the  expectations  of 
its  design,  and  it  is  found  that  the  driver  has  very  complete 
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Fig.  8. — Oke  Suippixa  Plant — ( 


TOSd    PER    HOUR. 


control  over  all  the  parts  and  that  the  various  movemenis 
and  operations  can  be  carried  out  simultaneously  without 
difficulty. 

The  plant  and  layout  of  same  was  designed  by  Mr.  .\.1M. 
Tippctt.  chief  engineer  to  the  South  .Vfrican  Railway,  while 
Mr.  (>.  Thiimson.  a  nu'iuber  of  Mr.  Tijipett's  engineering,'  stuff. 


Kia.  0. — C'oAl.  HiiirriNii  I'i.ant    «'ArA<iTV  <loo -no 


giv.'fi  11  Hpei'd  (ontrol,  NO  thai,  when  wcrytliing  i.t  riear  the 
•nweiiieiiM  Clin  be  performed  very  rapidly  and  very  littlo 
time  limi  in  miiviMK'  from  iw  hold  o(  the  .tti'ani.T  l.i  uiiother. 

The  Jill  uiid  r.ifiveyiiiM  nin  l>e  te|e»r>ipic  unit  tli-  whi>l>' 
lower  run  along,  and  tin-  cnnveyur  again  put  in  po.miion  to  a 
U\\A\  hold.  With  a  miniiiiurii  loiw  of  tune. 

I'l\i>  nuitorN  eoMtrolliiiK  the  ineliix-d  and  the  muih  h<iri/.onUl 
l>"lt  ikr«<  ...i.  h  of  H<t  H.p.  <nntiim..UH  nuiiig.     TIk-  motor  driving 


Cttllio  to  Klii'laiid  to  NUperlnt.enit  Mn-  luanu  :ie»uiv.  1  lie  plant 
wiK  olViejally  opened  liy  Sir  Thomas  Hy.slop  and  Sir  Wni.  Hoy 
i»n  Feb.  !•,  r.t|  T,  in  the  pre.senee  of  n  larne  ooinpaiiy  of  o.ngineiTS 
ami  iiiaiiit.){erH  of  all  the  leading  iniiies  and  rnjjiiKH-rlnj;  pi<tAbliKh- 
nient!«  o(  South  .Vfriiii. 

The  plant  Was  iiianufartiinHi  iiy  Knixer  A  ChahiicrK,  Lt<i.,  of 
Krith      The  drawinici  an-  ri'i'Mxhu  ed  through  the  eo«rl<?iiy  o( 

I'^ngineenn^'." 
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The   Equipment    of    Railway    Goods    Stations    with 

Electrical    Machinery  for    Dealing    with 

General   Merchandise. 

By    HOGBR   T.  SMITH.   B.Sc. 

(Electrical  Engineer  of  the  Great  Western  Railway.) 
Summary.—The  business  of  collection,  delivery  and  handling  of  goods  by  railway  companies  has  been  l>uilt  up  in  the  last  three 
quarters  of  a  century  to  suit  the  trader.  In  goods  stations  mechanical  apparatus  lias  been  introduced  either  for  the  sake  of  economy 
in  labour  or  to  deal  with  weights  beyond  manual  capacity.  Nevertlicless,  in  a  fully-equipped  station,  the  percentage  of  merchandise 
handled  by  machinery  is  small.  Jlodern  methods  permit  the  macliinery  to  be  brought  to  the  load,  instead  of  vice  versa,  and  in  this 
development  electricity  has  proved  superior  to  other  forms  of  power.  Examples  of  goods-handling  macliinery  are  given,  being  taken 
from  four  modem  goods  stations  or  yards  on  the  Great  Western  Railway,  and  include  cranes,  capstans,  hfts,  traversers  and  conveyors. 


General  Considerations. 

THE  business  of  a  railway  is  to  sell  transport,  and  for  a 
railway  serving  important  industrial  and  agricultural 
districts  the  transport  of  goods,  as  opposed  to  the  trans- 
port of  passengers,  is  generally  the  most  valuable  commodity 
which  it  has  to  sell. 

So  far  as  goods  traffic  is  concerned,  British  railways  are 
'■  common  carriers,"  and  with  ceitain  specified  excej)tions  are 
bound  to  receive  and  carry  the  goods  o,  any  trader,  providing 
railway  wagons  and  charging  a  rate  which  may  or  may  not 
include  collection  at  the  sending  station  from  the  consignor 
and  delivery  at  the  receiving  station  to  the  consignee.  For 
certain  classes  of  goods,  such  as  coul,  co^cc,  grain,  sand,  and 


charged  from  station  to  station  only,  at  rates  which  do  not 
include  collection  and  delivery,  can  be  delivered  and  loaded 
by  the  consignor  and  unloaded  and  collected  by  the  consignee. 
A  goods  station  may  further  include,  in  addition  to  offices 


Fio.    1.— Pi.-VN  OP  ShkoS  an-d   Yard  oif 


.iliodrly  riiaiiure,  railwayn  an;  not  generally  coninion  <;arrier8, 
but  only  haul  from  point  to  point  in  wugoriH  owned  by  the 
trader,  although  Home  niilwaVR  ]irovidc  wagons  lor  coal  luul 
coke. 

A  goods  .station,  which  is  the  term  used  to  in(flu(l(^  the  station 
liiiildingH  and  the  open  goodH  yard,  conipri.ses  u  covered  shed 
111  Hhedrt  with  track.s  and  phittornis  when;  the  bulk  of  the 
MicrcliandiHe  traffic,  collecttul  and  (Iclivcrcd  by  the  railway's 
own  road  vehiciex,  by  agents  on  their  behalf,  or  by  the  traders 
tlieinHi'lves,  is  loiidvd  and  unloaded.  Often  a  goods  .station 
alHo  criMipri.se.s  a  Wiirclionsc  nr  cellarage  or  f)otli  lor  the  storage 
of  goods,  and  rarii|iH  for  dealing  with  liirniture  vans,  showmen's 
vans,  and  ftiniilar  wheeled  Iraflic. 

The  goods  yard  usually  also  (•(int.ains  sidiiit,'M  not  ucccH.sihJi' 
to  road  vehicJi'H  where  wagons  can  stand  ri'ady  tci  go  lonvard 
or  lie  marshalled  in  tliejr  corri'ct  oriler  into  trains,  either  to 
enter  the  goods  shed  for  unloading  or  to  leavi;  the  station  loaded. 
'I'lie  goods  yard  contains  sidingH  accessible  to  road  vehicles 
where  the  special  and  often  heavy  "  mileage  "  traffic,  usually 


for  its  clerical  stafi,  cattle  pens,  stables,  or  garages  for  road 
vehicles,  but  these  items  have  no  concern  for  us  here.  Figs.  1, 
2.  ^  and  1  show  ])laiis  of  three  typical  modern  goods  stations. 

.\t  small  stations  botli  passenger  and  goods  trailic  can  be 
handled  by  the  stationmaster,  the  work  being  done  under 
his  personal  supervision.  Where  the  goods  station  is  large 
enough  to  make  sucii  supervision  impossible,  an  organisation 
is  required  under  separate  control.  The  controller  lor  moderate 
sized  stations  is  called  a  goods  agent,  wliile  stations  of  the 

first  importance  are  the  lii'adipiarters  of  a  g Is  superintendent 

who,  in  addition,  not  ini  ir(piciiliy  lias  one,  two  or  inorc  dejiots 
under  liis  supervision. 

Ill  iioriiuil  limes  the  energies  of  the  chief -oHicei-  of  a  goods 
.slat ion  arc  directed  to  secure  for  the  railway  the  greatest 
liliKHiiil-  ol  trailic,  both  inwards  anil  outwards,  witli  which 
his  .stiit.ioiis  and  depots  ran  clral,  i;rii,. rally  in  conipi'Ul^ion 
with  other  railways. 

'J'he  eipiipnient  of  a  goods  station  is  determined  chiefly 
from  this  point  of  view,  trailic  having  a  habit  of  foflowing 
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faciliiii-.^.  If  a  ijoods  station,  in  competition  with  that  of 
anothiT  railway,  has  no  facilities  for  dealiEg  with  very  occa- 
>ional  heavy  loads  from  a  trader,  the  bulk  of  his  traffic  has  a 
tende-ncy  to  go  to  the  station  which  can  load  everything, 
large  and  small.  The  quantity  of  heavy  loads  in  a'  district^ — 
boilers,  girders,  or  heavy  forgings — may  not  seem  to  justify 
the  instalment  of  a  30  ton  gantry  or  goliath  crane,  but  its 
presence  may  bring  incidentally  a  large  traffic  of  merchandise 
which  would  otherwise  be  lost  to  the  railway. 

The  equipment  of  a  goods  station  with  mechanical  appliances 
for  handling  goods  is  essentially  a  commercial  problem.  No 
two  goods  stations  are  aUke,  and  each  station  should  be  con- 
sidered solely  from  the  point  of  view  of  the  traffic  it  has,  or 
may  have,  to  deal  with,  both  general  and  special.  This  Ls  a 
platitude  which  it  would  hardly  seem  necessary  to  state  were 
there  not  a  tendency  in  some  quarters  to  consider  that  it  is  the 
function  of  the  engineer  to  design  elaborate  apparatus  to 
handle  all  goods  mechanically,  and  when  such  a  system  has 


The  unloading  of  road  vehicles  and  conveyanc*  of  the 
goods  to  the  wagons  for  the  outwards  traffic  is  carried  out  bv 
gangs  01  men,  each  gang  including  first  of  all  a  checker  and  a 
caller- ofi,  the  latter  calling  the  particulars  of  the  goods  to 
the  former  as  they  are  unloaded  by  the  trucker  or  porter. 
The  checker  compares  and  corrects"  or  amplifies  the  actual 
particulars,  as  called,  with  those  in  the  consignment  note. 
Unless  a  special  unloader  is  provided,  the  trucker,  assisted  bv 
the  carman,  unloads  the  road  vehicle  on  to  the  platforni, 
passing  the  goods  over  the  weighing  machine  when  necessarv. 
packs  the  maximum  quantity  which  can  go  on  to  a  hand 
barrow  or  trolly,  and  wheels  it  to  the  wagon  into  which 
a^  stower  or  loader  packs  the  goods  brought  by  the  trucker. 
Each  gang  for  transferring  goods  from  road  to  wagon  consists 
essentially  of  a  checker,  who  is  in  charge,  a  caller-off  and  a 
loader,  all  of  them  skilled  men  and  appointed  to  the  staff. 
The  rest  of  the  gang  is  made  up  of  two,  three,  four,  or  even 
five  truckers  according  to  the  character  of  the  goods  to  be  loaded 


-  -V\ 


('Aiiiiirr,    Nkwtiiwn   (midds  Statih 


hcfii  (jivisid,  wlinh  if,  j.H  (juil.'  wilhiii  tin-  power.-*  of  a  great 
iMuny  iiijiini-crH  to  do,  to  tell  tin-  people  who  work  ^oods 
MtJitionti  that  they  must  entiri'ly  iilti-r  not  only  their  methods 

•  •f   luindliiiK  n<)od.H,  mid   the  iimnner  of  dealini^  with   rolling 
i'»k,  hut  iiImo  their  Mystein  of  rondui'ting  th(<  collei'tioii  and 

'li-liviTV  of  ;;oo(|n  for  the  trudiM):  conitniiiilty. 

I  In  London,  for  inHtoiiire,  trudi-iHluivc  built  up  their  liUNine.'VH 

•  ■ji  the  hiitiH  thftt  the  ({ihwIh  u>  he  Bctit  HWay  to  inland  towns 
liould  !).•  colliMted  hy  nmd  Mhiilex  iliilJMK  the  iilternoon 
irid  early  ivenillg,  there  Ip.iii^  a  ■  poab  "  in  the  lloW  of  vehirhw 
I"  IWerii  I  iiMil  t)  o'cliK-k  in  the  afteriiooli  (or  ^.'o.hJh  d''ll\ered 
■'v  111.'  puhlic  Th<!  <oinpuiiy'((  own  vehichv-.  .  olle,  t  from 
Uiul.TM  up  to  nhout  6  p. in.,  nnd  ueanrdinK  to  (lie  n.-otrnipliinil 

II  of  the  Rtiition  tli<Tf  in  Hiiother  iimikid  peak  in  the 
triilhr   between    7  p.m.    iihd   '.I  pill.,   wliirli    then   Blows 

I'lit  niiitiiiiK-.M  till  lUNirly  niidnixhi.  The  |<oihI«  nmy 
•ii.lii.ip  miMliinj,  (ri„„  „  huxket  of  toniufoen  to  a  ton  of  ffUiw 
*"  •  "UinnierhouKo. 


and  the  nitf  of  the  .station,  i.e.,  the  average  diittanrc  each  hand 
truck  hoa  t^i  be  trollied.  The  truckers  are  cither  oa.Mial 
luboiirer.s  taken  on  a.s  noetloil,  or  a  proportion  of  the  men 
are  a]ipointe<l  in  the  .service  and  their  effort*  an*  supplemonted 
a.s  and  when  required  by  supernunierurio.s  from  the  casual 
labour  ela.s,s. 

For  the  inwariLs  tratVie  where  the  gmxi-s  are  transferred 
from  Wagon  to  road  vehirle  the  same  skiliivi  men,  checkers 
and  eullers-olT,  are  eiiipinyi'd  lor  iinlouiling  the  \vap>n.  iissislcil 
by  the  truckers  or  port<'i.'<  Tin-  uiiloiiding  of  ]iensli.il>li's  uml 
their  ilespiktch  to  the  iii.nket.s  maystiirl.  lus  early  as  .'i  a  in.  or 
even  earlier,  and  this  activity  slows  ilowii  be  ore  Ha.ni.  The 
ilelivery  o(  goinls  gotw  on  all  the  niornm^;,  hilf  the  ralo  of 
Working  is  more  evenly  distributed  than  for  tho  outwurdH 
KihmIs.  Still  there  «re  generally  two  peaks  in  the  flow  of 
inwards  tralTie. 

For  dealing  with  iieiieral  goods  at  the  present  time,  thesA 
men.  wlntlier  ap|n.iiited  to  tin'  start  or  (wsiials.  iisiiully  work 
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on  a  bonus  system.  For  each  gang  an  average  minimum 
weight  handled  per  day  or  per  week  is  fixed,  and  upon  all 
weights  in  excess  of  the  standard  fixed  a  bonus  of  so  much 
per  ton  is  paid  for  that  excess  weight.  On  this  system  some 
part  of  the  increasLng  tonnage  in  recent  ^'ears  has  been  dealt 
with  satisfactorily  both  to  the  men  and  che  railway. 


Starting  therefore  from  the  basis  that  the  handling  of  general 
and  special  merchandise  in  a  goods  station  has  been  rightly 
built  up  to  meet  the  methods  developed  by  traders  all  over 
the  country  during  three  quarters  of  a  century,  a  goods  station 
may  be  equipped  mechanically  for  two  reasons: — 

I.  Mechanical  apparatus  may  be  provided  with  thp  idoi.  of 


^Paddin^Lon 


-Plan   of    High-level   Y'.uio  .\nd  Shed  at  Moor  Street   Goods  Station,  Birmingham. 


For  yard  traffic,  when  it  is  regular  and  continuous,  piecework 
or  toniiage  rates  can  be  fixed  and  are  quite  .satisfactory,  but 
they  are  not  satisfactory  for  the  varying  woik  of  general  goods 
handling,  although  here  again  the  practice  varies  in  tiie  different 
railways  to  meet  local  conditions. 

Jj.  On  different  railways  and  in  different  stations  of  the  same 
railway  the  above  outline  of  the  conditions  of  manual  working 


economy  in  saving  manual  labour  and  in  saving  time,  as  well  as 
for  dealing  with  weights  which  cannot  be  dealt  ^with  by  hand. 

ir.  Mechanical  apparatus  may  be  provided  solely  for 
dealing  with  weights  of  merchandise  which  cannot  be  dealt 
with  by  hand,  or  for  raising  and  lowering  goods  (whether  light 
or  heavy)  into,  or  out  of  a  warehouse. 

It  is  to  be  noted  that  the  handling  of  the  goods  themselves 


I'm.  ;i.— I'la:*  ok  Lowi.kvki.  Siikum 


It  ST.usur  Uoous  Si'ATIon,   BiaMiNnii.vM. 


may  be  varied,  and  it  i«  not  intended  or  ni!CL'8.Hury  to  dt-Minibc 
more  than  the  avorajjc  conditif)nH  oi  many  large  goods  Htatiotm, 

but  an  undfTHlanding  of  tin;  UHiial  iiu'tlicMJH  1)1  liandliiig  goodn  „nf;..,,   „.„,>:>. ov.io,   „., ...- :',  i        "    ;<i Inmlml 

IH  „ec..H,Hary  an  a  startmg  point  when  coMHidering  tl.e  mechanical  or  .lesiral.lc  for  movmg  the  wagons  t  emselve  ■>  -J°»'l''^l 

,.q,np,„,..t  ot  u  largo  good»  HUt.on.  or  empty,  as  opposed  to  the  movmg  ..f  tiic  goods  ...  them. 


is  hcic  alone  considered.  To  ei.ahle  lailway  wagons  Wbo 
loaded  or  unloaded  mechanical  api)liances  such  as  wagon  lilts, 
wairon  traversers,  t.irntablcs  and  capstans  may  bo  essential 
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The  f^iound  floor  of  the  goods  shed  consists  alternately  of 
rails  for  wagons  and  of  platforms  from  which  or  on  to  whicli 
the  I'oods  are  loaded  or  unloaded.  All  goods  that  can  be  .so 
<arried  are  wheeled  by  the  truckers  on  hand  trucks  or  lorries 
■between  the  platforms  beside  the  rails  and  the  platforms 
3gainst  which  the  road  vehicles  are  stabled. 

Any  mechanical  means  for  doing  this  work,  by  conveyor, 
by  overhead  cranes,  or  by  overhead  i-unway,  will  only  save  a 
certain  percentage  of  the  truckers.  Of  the  unit  gang  already 
described  the  checker,  the  caller-off  and  the  stower  would 
fitill  be  essential  and  in  addition  an  unloader  is  required. 
Any  mechanical  system  will  need  at  least  two  truckers,  or  their 
•equivalent,  for  feeding  the  conveyor,  or  crane,  or  runway, 
and  for  receiving  the  goods  at  the  other  end.  A  small  saving  in 
■unskilled  labuur  may  result,  but  although  in  remodelling 
e.xisting  goods  sheds  or  designing  new  ones  mechanical  trans- 
]>ort  ha.s  been  again  and  again  designed,  and  in  some  few  cases 
7)artially  applied,  so  far  as  the  author  is  aware  no  case  has 
ever  been  successfully  made  out  for  the  handling  of  general 
]i>erchandise  whollv  bv  mechanical  means. 


Motive  Power  for  Mechasical  Eqcipmest  of  Goods 

Statioxs. 

Be.'ore  railway  goods  traffic  had  been  developed  to  its  present 
vast  dimensions,  suf h  mechanical  appliances  as  were  used  for 
handling  heavy  goods  consisied  almost  entirely  of  the  slevring 
jib  crane,  fixed  on  the  goods  shed  platform,  so  as  to  commaod 
both  railway  wagon  and  cart  road.  Every  wagon  and  every  ear- 
to  be  loaded  or  unloaded  had  to  be  brought  to  the  crane  either- 
by  the  shunting  locomotive,  the  capstan,  or  the  horse.  The- 
modern  system  of  goods  working  is  to  bring  the  loading  or- 
unloading  machinery  to  the  wagon  and  to  the  road  vehicle  and! 
so  avoid  the  expense  and  waste  of  time  in  shunting  wagons. 

As  the  volume  and  weight  of  loads  increased,  hand  jib  cranes 
were  superseded  by  hydraulic  jib  cranes,  and  the  other  power 
machinery  consisted  almost  exclusively  of  hydraulic  capstans 
and  lifts,  either  for  wagons  or  goods. 

With  the  exception  of  two  or  three  towns  in  this  country 
hydraulic  power  cannot  be  bought,  and  the  cost  of  working 
a  pumpini;  iilant  for  a  small  and  intermittent  2 t-hour  load  is 


.\h  opposi-d  to  general  meri-hanili»'  liandling.  the  case  of 
deiiling  with  one  cIjish  of  good.s  oi  a  fc»v  cltts.si's  of  gocKis  of 
iipproxiiiiutejy  .siniilar  size  and  wri;;lit  is  quite  a.  iliffi-reiit. 
iiml.fiT.  itnd  in  .hucIi  instances  ine.-hunicai  handlinj;.  includiriL' 
wiigon  loiulin^,  ix  rno.st  .suece.ssful  and  eeononiical.  e.speciullv 
when  the  good.-*  do  not.  iirrivi-  in  i  iishe.n.  Am  an  inst^mce  ihi- 
I'lant  UMed  by  the  LunruMliire  and  Yorksliin-  Huiiwav  in  handling 
Cotton  in  one  ndniiriible  e\iini|>l<'. 

rohsHJiTHlion  will  thrrefon-  !»■  hurroWi-d  to  rondilion  II  , 
in  whirh  nierhiiiiiiul  liiiiidlinu  of  gcn'Tiil  ^oods  at  plat'orm 
l--\e|  JM  confined  to  such  w-eiulil-<  i!s  cannot  bf  dealt  with  bv 
hand,  and  lo  ilie  raiding  and  lowi-rinx  <>f  Koods  to  or  from  ollier 
li'\f|n  for  wareliouHJng  purpoMcs 

The  necenmiry  nieclianiral  moviiiK  of  waKons  at  oppone.l  to 
.  Kood«.  will  al.Ho  be  eon»<iderrd.  ► 

l,  -lareful  meji-.uii-nieiit.H  taken  in  a  modern  i!o(«|HM|ied  rei-en.lv 
!k)nMtrurted  for  dealing  with  Kenerul  nienhundi-e  and  equip|H>il 
%itli  I  lie  nioHt  iiiiHJem  di-Hi«hM  <if  oMTbead  traM'llinn  j-iul 
tt»veisiiii(  eraneH  eoinniunding  the  whole  mIh-H  and  the  can. 
•■'"■•I,  an. I  with  lif\H  for  tranx.'errinit  goodt.  to  and  from  the 
^»  iiphoiiseM  al>o\e  the  plalforni,.,  kIiow  llint  lit.le  more  thnn 
•  l-rrent  of  fhi'  lotjil  Kood.tdeall  wiili  an-  moved  meclmnirally 
'  '•  d->\i)ilfnl  i(  in  nnv  «he.l  dealiMK  with  neneral  niereh«mlii<e 
"f  ttinii  r>  y\  rent    Is  iiio\  ed  by  iimchinery 


con.si.lerable.  For  the  jib  crane  and  for  the  lift,  hydraidiir 
imu-hineiy  is  simplo,  inexpensive  to  install  and  cheap  t<> 
mainiain.  H  in  less  simple  and  .sa.isfact^>ry  for  the  c<i]K<>tan 
since  ihe  motion  is  roiar\ .  but  so  long  as  good.s  stjttion^  nm- 
"liinery  was  confined  to  thi'.se  three  pieces  of  apparatus  hv- 
draulie  power,  if  cosily  to  develop  on  so  small  u  s<-ale.  w»s 
einirely  .Hufisfaetory.  When.  howe\er.  moving  cranes,  poWer 
iiiiiwa\s,  tniver.ser«,  transporters  and  conveyors  biH-«uif 
nece.s,siiry,  hydraulic  po.vrr  was  ivally  out  of  the  quoMlinn  as 
eom|)ikred  wiih  electric  power  fni  the  |>ioi|uili<in  of  the  ncers- 
HJiry  rmary  motions.  WiJi  lu .  ....imh.-I  except lon.s  el«H-trir 
power  can  nlwcxs  be  bouL-hl  and  l>e  used  for  lii;lning  ii,h  well. 

Kor  modern  gomls  siaiions  it  i.s  therefore  harilly  a  nnittiT  of 
roinroverny  among  emjineiTv  thnt  elertricul  marhinery  will 
lie  iii.sialled.  even  if  a  small  nation  lni.«  to  be  built, 

both  for  IlKliiinK  and  pow.  i  .  ,i|  machinery  for  thr 

nieehaniciil  handling  of  h.m.,!-  ,■  ,  -.  ,  ,,..i  m  this  jL-jper, 

h  hr.ppen.s  that  «vithiii  the  It'si  ilo/cn  years  the  a\ithor  ha.« 
been  re.spoii.sible.  ax  electrical  enmneer  of  the  (I'leat.  Western 
Kailwav.  for  the  ehvtricj^l  eqiiipnient  of  two  hnrbourK  and  four 
largo  iiKHlern  goinls  .statioiiH,  n.i  \vi>ll  im  (or  «oiue  lum  liuien* 
in  other  small  >  II  ids  or  stations.     T'         '.  itlj. 

lient  to  Hiipplx   i-\iviii|i|i-s  of  niiwi  ,11,1 

wnumi    liaiidliiiL,'    .-K.  tiinil    iiki' Im  ,,, 
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fidered  it  pre'ertble  to  give  examples  with  which  he  is  faimhar 
rather  than  to  take  examples  from  other  railwa>s.  It  is, 
ho\ve\er  distinctlv  to  be  imderstood  that  the  machinery  here 
described  is  onh"  to  be  looked  on  as  representmg  certain  types, 
and  is  in  no  case  put  forward  as  the  best  representative.  Nor 
are  the  number  of  t\pes  considered  as  in  any  way  exhaus-ave 
for  dealing  with  general  merchanflise,  there  being  throughout 
the  countr\-  manv  examples  of  excellent  electrical  machinery 
designed  to  suit  the  special  conditions  of  each  station.  To 
describe  even  a  small  percentage  of  them  would  be  far  beyond, 
the  scope  o;  this  article. 

(A)  .Electrical  M.\chisery   for  H.^ndlix^;   Gener.vl 
Merchandise  ix  Goods  Sheds  and  Warehouses. 

The  first  principle  governing^the  design  of  all  the  machinery 
here  described  is  that  its  control  should  be  simple  enough  for 
the  "oods  staff  o'  the  traffic  department  to  be  able  to  work  it. 
The'eleeaical  depaitment  and  the  locomotive  department  often 
iointiv  maintain  the  electrical  equipment  and  the  mechamcal 
parts;  but  only  the  men  of  the  goods  department  work  the 
machini-rv. 


JK..  .'..   -BiKMiNoiiA.M  HioH  Level  Goods  Shkd-pl.vtfokm,  ('art  Ri.vd 
AND  l-Tox  Overhead  Jib  Ckane. 

Fi.'.  I  show.s  a  plan  of  the  inwards  and  outwards  goods 
hheds  and  the  vard  at' Newtown,  Cardiff.  Its  reconstruction 
on  the  present  plan  was  finished  in  1906,  and  it  was  equipped 
with  electrical  machinery,  and  electrically  lit  with  flame  arc 
and  glow  lamp.s,  the  D.C  electric  su])|)ly  being  taken  from  the 
•  Cori.oration  at  100  volts  for  power  and  200  \  olts  for  lighting. 

Fk'.s.  2  and  •'<  show  plans  of  the  high  level  goods  shed  and 
yard^and  the  low  level  goods  Hhcils  (A  and  B)  beneath,  at 
Moor  Street,  Birmingham.  The  high  levl  shed  and  yard 
'has  been  at  work  for  .'^orne  three  years,  l)Ut  the  ctiuipment 
■i.f  the  low  level  she  1,  delayed  by  the  war,  was  only  completed 
in   \'Mf).     It  is  ejuippei  with  electrical  machinery  and  elec- 


OVERHEAD    TRAVELLI.VG    (IrAXES. 

Fi".  5,  of  Birmingham  high  level  goods  shed,  illustrrates  the 
arrangement  of  platforms,  sidings  and  cart  road  for  one  ty|i(' 
of  shed  used  for  general  merchandise.  It  is  essential  tha: 
the  cart  road  be  free  from  all  obstruction,  and  (shoit  of  a 
roof  of  great  span  and  cost)  no  design  of  shed  seems  pos.sible 
without  a  row  of  stanchions  or  piers  along  one  or  more  plat- 
forms for  carrying  the  roof.  Where,  as  at  South  Lambeth,  a 
warehouse  is  erected  above  the  shed,  rows  of  piers  or 
stanchions  along  the  platforms  are  essential. 

The  usual  overhead  travelling  crane  consists  of  a  bridge 
spanning  the  building  with  a  carriage  at  each  end  running  on 
rails  fixed  to  a  gantry  carried  on  the  roof  stanchions  or  pillars, 


Steadid  Current  with  all  Motions  working- 
'     Stop  iraverse_ 


.KlO.    ().--AKT.MlIm'llI(     UlAOlUM   ..K   (TUIlKSr   iNfl-T  OK   OVlillllKU.  .iMl    CIUNK    AT    CaUDIIT 


♦,rically  lit  with  glow  laMipH,  the  three-iihuHc.  2r)-cycle  eleetii- 
rity  being  tJiken  iPoim  the  Corporation  as  K.ll.T.  mipply  and 
tranHfornied  do'WM  bv  the  railw.iy  to  110  volts  ix-.ween  plia.Mes 
for  power  and  220  volt.-*  and  1 10  volts  fr.r  lighling. 

f<'ig  \  Hhows  a  plan  of  the  good«  shed,  willi  war.'holise  almve, 
an.l  yf.rd  at.  SmiHi  I,iunb.-t,li.  The  equipment  waH  hnisi.ed 
in  101:5.  It  ii  eqiiipjied  with  electrical  ininhinery  and  elec- 
triciillv  lit  with  ll'ime  arc  and  glow  lainpH.  the  !).C.  electric 
supply  being  tjiken  from  the  HatterMea  Borough  Council  at 
.ir,i»  volts  (or  p..wer  and  2:30  volts  for  lighting. 


Y\,.     7— 30rwT.    Overhead    Travelling    Warehouse    Crane     at 
SoiTH   Lambeth. 

and  travelling  the  whole  length  ol  the  shed.  Tiie  crab  traverses 
across  the  building  on  this  bridge,  the  crab  carrying  the  hoisting 
and  traversing  motor  and  gear.  But  for  the  stanchions  on 
the  platforms  such  a  simple  overhead  craije  as  described  above 
would  be  suita.)le  for  a  goods  shed.  Since  the  goods  depan.- 
ment  will  not  permit  in  tlie  cart  road  obstructions  such  as  the 
stanchions  supporting  roo's  and  cranes,  a  type  of  overhead  crane 
has  been  developed  in  Which  a  jib  is  hung  uimI.m-  the  crab. 
The  sheave  end  of  the  jib  can  then  be  mana-uvred  under  the 
gantry  and  between  the  stanchions,  the  jib  radius  being  such 
as  to  conuup-nd  both  tiie  wagons  anil  the  road  vehicle.  Fig.  5 
sliows  the  position  of  the  driver.  The  crane  motor  controller- 
handles  are  combined  for  slewing  anil 

- hoisting  and  either  travelling  or  tra- 

'_ versing  can  be  done  at  the  .same  time. 

as  one  of  the  former  motions.   In  the 

Cardiff  outwards  shed  {see  Fig.  1)  one 

such  crane  with  a  span  of  47  ft.  (jib 

radius  18  ft.)  and  a  total  travel  of  2R> 

ft.   eiimriK'.niis  Ki  Wagons  ami  from  50 

to  GO  road  veliides  backed  against  the 

]>latforin    in    the    cart    road.      in    tin- 

Cardiil  inwards  .shed  two  surli   1  raiies 

.•(in.    (jib    radius   13ft.)    and   a   com- 

coinmand     2()    wagons    and    from 

In     Figs.     1     to    I    the.se    cranes 

ing  jii>  cranes.  The  D.C.  eurient  at 

Die   tiavejiing    bridge    from    trolley 

:ui(l   (li^iribiileil   alon;;  similar 

I1 


wit.h  a  span  of  59  ft. 
Lined  travel  of  200  ft. 
50  t'l  (iO  road  veliieles. 
are  refrrred  to  as  undcrii 
400  volts  is  colleited  on 
wires   lieaide  one  gantrv  girdc-r 

wires  attached  to  the"  bridgr  In  \»-  .nllclcd  on  the  crab. 
Collrrtor  rings  on  tin-  king  \m<.  pennii.  of  tlie  sM|i|ily  current 
passing  through  tlienr'.in  switch  and  11  liisl.rilmlioii  board  ti)  the 
/our  motor  circuits  (travelling,  traversing,  slewing  and  hoisting),] 
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'1  protected  by  an  overload  circuit  breaker  and  a  fuse  in  the 
otlier  pole.     Drum  controllers  start  the  series  motors  and  bring 
them  to  full  speed,  while  the  hoistinjj  motor  has  rheostatic 
notches  for  lowerin;;  the   load.      The   slewing  of   the   jib   is 
prererabiy  stopped  by  h  i)edal  brake.   It  is  inevitaDle  that  at 
time-  the  jib  is  slewed  into  one  or  other  of  the  stanchions, 
consequently  the  slewing  motor  sf^arini;  transmits  its  power 
to  the  jib  throiij^h  a  friction  clutch  capable  of  delicate  adjust- 
ment by  a  sini;Ie  larjie.  nut.     The  friciion  is  just  sufficient  to 
transmit  the  power  to  .slew  full  l<iad  at  full  speed.     Arran;ied 
thus,  no  inconvenience  is  caused  by  slewing  into  an  obstruction. 
Fig.  6  shows  a  composite  autogra))hic  diagram  of  the  current 
taken  by  one  of  the  Cardiff  cranes  at  400  volts  for  all  the 
fions  when  the  hook  was  loaded  with  1  ton. 
I  'ir  the  crane  at  Birmingham,  shown  ini  Fg.  5,  the  bridge 
I    a  span  of  28  ft.  4.1  in.  and  travels  at  an  average  speed  of 
-iM  ft.  per  minute  for   a    distance  of  40  •  ft.     Two  covered 
:  -nings  in  the  shed  jilatform  permit  of  goods  in  crates  being 
•d  from  the  two  low  level   sheds   to   the  high  level   plat- 
lu.     The  supply  is.  as  already  stated,  three-phase,   which 
'lives   15  collector    rings   on   the   king    post  to  permit  of 
)|ii)lying  four  electric  motors  and  controlling  them  from  the 
jil)  platform. 


into  railway  wagons  on  either  of  two  sidings  in  the  shed  itself. 
The  span  between  the  crane  gantry  rails  is  42  ft.  10  in.  The 
electric  supply,  purchased  from  the  Shropshire,  Worcestershire 


■"■ad  Staffoidshiie  Power  to.  l.->  ihive-ph.ise,  2J-eyi.lus,  22'J  \.  .iLs 
between  phases,  and  is  also  used  for  lighting  the  shed  uni 
yard  with  i^asfiUed  and  ordinary  ulow  lamps. 

.IiB  Cr.^.sks. 

I'nder  certain  circumstances,  one  of  which   must  be  that 

head   room  makes  an  overhead  travelling  crane  impossible, 

the  chief  disadvantages  of  the  (i.\ed  jib  crane  on  a  shed  ple.l- 

forni  can  be  overcome  bv  niountinir  the  er.ine  on  a  tra\e!liiS<; 


\'f..  »<. — 30 fWT.   Wm.kim;    ,Iiii    (Hwk     \t   Hii<mim)II\m    Low    I.c.^ki, 
Shkii  .\. 

Two  similar  cranes  (.«■(■  Fig.  4)  are  piiivub'(l  in  the  Snutli 
Lambeth  goods  shed  wiiich  is  a  ferru-concrcLe  siructure.  the 
bridgi'  ha.'inK  a  span  of  M  ft.  10  in.  ami  the  jib  a  radius  of 
'i.'l  ft.  t>  ill.  The  maximum  load  is  one  ton.  The  lenjjth  of 
this  slierl  is  (<>.")  ft.  mid  the  rraiies  command  some  "0  wagons 
"i"l  a  corresponding  number  of  roail  ve|iirle,s. 

I  !ie  plan,  Fi;{.  4,  inilicatei  a  wi-ll  hole  neir  t!ie  mi  Idle  of 

South  iiumbeth  shed,  which  e.xtend.t  to  th<*  top  Moor  (»f  the 

"house  above  the  shed.     An   o\erhi'ftd   travelling  crane. 

vn  in   Fig.  7,  rui  hoist    a    load  of    30  cwt.  at  20!>  it.   per 

iiiile  from  any  wu;{on  covered  by  the  .'JOfi.  traser.se  of  the 

f'      The   plan   shows  the  I'rane  spanning  two   roads  onlv. 

.Ill  elivlric  truverMerii'i  the  bottom  of  ihe  widl  allows  wagons 

111  I  lie  third  road  to  bi-  brought  under  thi-  crane  hook.     This 

<•'  ■•rliend  travelling'  crane  I'liii  delis er  to  or  from  wngonn  within 

U  of  (III-  hook  on  to  the  lirst,  .second  or  iliird  lloor  of  the 

•  house    cbove.       Slots    are    |irovided    in    the    eilge.M  of  the 

..ml  and  third  ferrocoiicrele  lloorN  ut  the  boundary  of  the 

well  wliirh  ivlliiw  the  craiie  rope  to  be  truvelleil  overall)   lloor 

•nd  to  deliver  goods  on  to  ii.     All  iiio'.ioiis  of  this  crane  are 

•l»rtririill\   worki'd. 

An   ipiier.'siirm   example    of   the  overhcid   lrii\elliiiH  erane 

"'•h  re.olsin^  Jib  is  iiiKiilled  e;   the  llnleHi.wi-n  good"  depot. 

'  crmie*.  eaeli  to  lit  two  Ions  at  a  jib  ridlilt  o.  21  it  ,  hiue 

1    ore.  ted    ill    a    shed    .IliUlt      loiiy    be.ilde    the    caiv\l    doek'. 

V    were   provided    to  deal   with    pipe*  xhipped    from    MeH^rii. 

AariJi  A   l,liiyd«  Worku,  hoiMiuK  I  hem    out    of  bargee  in 
...•    canal  dock  on  one  .miIk  of  the  shed,  ami  delivering  them 


Km     Ki      ;i.-i  T,i 


.1   <  ihm;   h  cm 
'I  111    l.tMiirTii 


cttrriage.  This  cnrrinKe  moves  on  a  monorail  thmh  with  the 
pl.'it.'onii,  the  top  of  t!ie  cr«iie  «,riirturi'  Keimj  iiupport<vl  by 
rollers  iMlher  side  of  a  rolled '.  Sucti 

a  crane  a.   ItininiiKham  i->  ■<li'  '   "f   'he 

.■(lied  A.  fig  .VsTii.w.s  themou, i ling  ihr 

cart  road,  the  neiiii  rirciilar  end  liaviii):  a  radiilK  ol  M  (t.  4  in. 
t»ii  t!ie  xirnight  the  crane  lra\rls  at  2.V>  (t.  jwr  ininiito.  and  tho 
Jib  railiiiH  ot  18  (i.  coinnianils  nearly  the  «hi>|p  iiUtform,  onn 
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siding,  the  cart  road  and  part  of  the  angled  siding.  The  head 
room  avaUable  beiween  platform  and  ferro-concrete  roof 
beams  is  only  14  ft.  6  in. 

Where  a  walking  jib  crane  is  not  suitable,  or  its  expense 
is  not  justified,  it  is  occasionally  necessary  to  install  fixed  jib 
cranes  on  a  goods  shed  platform.  Both  the  Cardiff  and  Bir- 
mingham plans  (Figs.  1  and  3)  show  such  cranes,  the  reason 
for  their  presence  being  in  each  case  want  of  head- room.  Fig.  9 
illustrates  one  of  t>vo  20  cwt.  cranes  in  shed  B  at  Birmingham, 
their  positions  being  shown  by  circles  in  Fig.  3.  A  radius  of 
1-1  ft.  9  in.  allows  each  crane  to  command  a  wagon  in  the  siding 
and  a  road  vehicle  in  the  cart  road.  The  load  can  be  lowered 
on  a  hand  brake  or  by  using  the  three-phase  hoisting  induction 
motor  as  a  brake.  It  is  preferable  to  stop  the  slewing  motion 
of  all  jib  cranes  of  moderate  capacity  by  a  foot  or  hand-worked 
brake,  which  can  be  applied  gradually,  rather  than  by  an 
automatic  electric  brake  which  stops  the  jib  suddenly  and  may 
leave  the  load  swinging  dangerously.  The  crane  in  the  illus- 
tration has  a  jJedul  lever  brake. 
Lifts. 

A  modern  goods  shed  will  have  a  warehouse  built  atjove  it 
wherever  this  is  possible,  provided  a  warehouse  is  necessary. 


diameter  of  drum  or  sheave  should  not  be  less  than  so  many 
times  the  diameter  of  the  rope,  depending  on  the  rope  speed, 
and  it  is  cheaper  to  provide  the  necessary  diameter  in  a  sheave 
than  in  a  drum  Another  essential  is  to  have  a  factor  of  rope 
safety  of  at  least  ten,  and  it  is  easier  to  provide  four  sheaves,. 
each  with  a  rope  for  the  cage,  than  to  have  the  same  number 
of  ropes  on  a  drum,  though  this  can  be  done.  It  is  general 
practice  to  counter-balance  the  weight  of  the  cage  and  half 
the  maximum  load  for  which  the  lift  is  made,  since  usually  the 
normal  load  is  about  half  the  maximum  load.  In  this  case 
the  power  supplied  has  only  to  accelerate  the  moving  parts 
and  overcome  friction.  For  direct-current  supply  the  motor 
should  be  shunt  wound  with  series  field  turns  for  accelerating, 
the  load.  For  three-phase  supply  the  induction  motor  must 
have  a  wound  rotor  with  slip  rings  for  the  acceleration  period. 
Essentially  the  switchgear  consists  of  two  direction  switches,, 
one  "  up  "  and  the  other  "  down,"  and  switches  for  cuttuig, 
out  resistance  in  the  armature  of  a  D.C.  motor,  or  the  rotor 
of  an  induction  motor,  during  acceleration.  Very  satisfactorT 
results  are  obtained  if  each  switch  is  opened  and  closed  by  an 
independent  solenoid.  •  For  goods  lifts  between  two  floors  only,, 
push  buttons  for  ""  up,""  ""  down  ""  and  ""  stop."'  both  inside- 


^■8i^^^».^ki§i$^ai:i,ii^igii^ir.«s^ii?^s«f^^^ 


!•■/(;.   II. — 12-To.N   iioUviH    Cbvnk.    wnii    WiNus   k.\ten-disu   the    Biudcik.    at   St,    Pini.i.ir  s  .\1ai;sii.  Bmsrur;. 


The  bulk  of  the  general  merchanfli.te  to  be  stored  is  taken  up 
1)V  lift  from  the  shed  ])latforni  on  to  which  it  is  delivered  from 
Wagon  or  road  vehicle.  Unfortunately  no  photogra])h  of  a 
lift  can  convey  any  idea  of  itH  construction.  A  typical  goods 
lift  niav  be  illustrated  by  one  of  the  3(1  cwt.  South  Lambeth 
warehouse  lifts,  of  which  (as  s(?en  from  Fig.  4)  there  are  four. 
TheMc  lifts  travel  u  (liHtjU)ce  of  (i9  ft.  ■!  in.  from  the  lia.seinent 
lielow  the  shed  jilatforoi  to  the  thiid  floor  i>f  the  Warehouse 
above.  Two  r'uges  are  7  ft.  5  in.  by  M  ft.  9  in.  in  ])lnii,  and 
one  other  cage  is  larger.  Tli"'  cages  have  two  o|i|M)sitc  opcMi- 
JhgM  cloHCfl  by  collii|miblr'  HuU-n,  so  jdaced  tluil  al  oiir 
i-iiirance  goods  can  )»e  received  from  road  vehicles  Imckcii 
rigl.t  lip  to  the  cage,  while  goods  can  l)e  truckc-d  ti>  the  other 
••Mtnince  from  railway  Wngons.  The  i-lectiic  luoloi-  ami 
hoihtiiig  gear  in  at  tin-  top  of  the  well  on  the  fourth  floor. 
I II  liftH  of  this  fy|)e  tin-  winding  gear  may  be  a  s|iiiiilly  grooved 
diiiiii,  on  which  the  ropes  ciirr\iiig  the  cage  are  coiled  and  to 
which  the  enil  of  I'acli  rope  is  fixed,  or  u  V-groove  sheave  or 
.nheaves  inl-o  which  the  ropes  wedge,  the  jiower  being  tnilis- 
initted  wholly  hy  friction.  Both  are  Huccessfully  used  for 
liftH  of  iiiixleriite  capacity,  but  opinioiiM,  and  even  i-.xperienre, 
diller  as  to  which  tyjie  is  preferahle.  Long  rope  life  is  im|H.r- 
t.«ri,t,  not  so  iniidi  from  llie  cost  of  replacing  worn  out  ropes, 
but  becnuHe  such  iepl«e4'tiient  inits  the  lifts  out  of  action  [or 
mime  time.     One  of  the  conditionH  to  Hecure  long  life  is  that  Dn- 


the  cage  and  outside  at  each  landing,  give  maximum  economr 
in  labour,  dispensing  with  a  lift  attendant  ami  allowing  the- 
goods  .station  staff  to  fetch  the  lift  from  either  floor  or  to  send 
ft  to  either  floor.  When  the  lift  serves  se\eral  floors  the  sanu- 
arrangement  may  be  used,  but  it  is  often  worih  while  to  j)ro- 
vide  fidl  automatic  control.  This  control  jirovides  a  button  for 
"  u|i  "  and  another  for  "  down  ""  to  move  the  direction  switches, 
and  a  l)utton  for  each  floor,  the  cage  stopping  autoniaticallr 
whether  it  is  called  to  or  desi)atched  to  that  floor.  The  conir 
])lete  set  of  push  buttons  is  dui>licate(l  inside  the  cage  and  at 
eacii  landing.  Whichever  .sy.stem  is  used,  overwinding  .switches 
at  I  lie  top  and  bottom  of  the  travel  prevent  over  travel  hy 
acting  through  the  switchgear.  while  it  is  wi.se  to  have  a  second 
•set  of  limit  switches  which  cut  off  the  supply  should  the  auto- 
matic switches  fail  to  act.  Contacl-*  on  the  collijpsible  gates 
secure  the  electric  iiilc'riocking  of  llu' control  .switchgear  so  that 
the  cage  cannot  be  moved  until  all  gales  are  chwed.  Mechanical 
interlocking  secures  that  no  gate  can  be  ojieiuMl  until  the  cage 
is  op))osite  a  landing,  and  then  only  the  gate  at  that  landing. 
The  cage  is  .stopped  by  an  automatic  electric  brake  acting  on  a 
hrake  pulley  on  Ihe  motor  spindle,  the  .supply  of  current  to 
thi'  motor  pulling  olT  the  brake  against  a  spring  or  weighli'd 
lever,  prefcM-ably  the  laMer.  which  normally  ki'cps  tbe  brakij- 
on.  The  South  I.ambc^th  lifts  have  an  average  sjieed  of  I'idft. 
per  minule,  which  is  about  IIh'  niaxinnini  spi'c<l  itiv  whii  h  full 
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autoiuatic  control  tan  ;^iv-e  leasonaUly  accurate  stopping  o' 
tlu'  c^^'o  at  any  landing,  whether  loaded  or  emptv.  For  lilts 
»ip  to  iwo  tons  capacity  the  power  to  work  the  solenoid  switch- 
gear  will  be  as  much  as  or  more  than  that  taken  by  the  motor. 
Traxsporters. 
It  may  be  neces.sary  to  store  in  the  warehouse  bars  or  rolled 
metal  sections  or  pipes,  of  a  length  which  the  lift  cage  cannot 
take.  To  provide  for  this  at  South  Lambeth  a  transporter 
has  been  provided.     A  joist  fixed  to  tlie  ferro-concrete  roof 


(B)  Electrical  Machinery  for  Dealixg  with  General 
Merchandise  i-x  Goods  Yards. 
Jib  C'raxes. 

Every  goods  yard  must  have  a  jib  crane,  either  worked  by 
hand  or  by  power,  so  placed  that  a  wagon  can  be  shunted 
within  its  radius  for  the  purpose  of  loading  or  unloading. 
It  must  be  accessible  to  road  vehicles.  Such  a  jib  crane  at 
Moor  Street,  Birmingham,  is  indicated  on  the  plan.  Fig.  2. 
outside  the  south  end  of  the  goods  shed.  The  radius  of 
tiie  jib  is  l.'j  ft.     A  load  of  six  tons  can  be  raised  and  lo.vetod 


I'll:.     12. W.VCON     H  MI.KII     HV    Cl.VIlK 

I.KVKI.     V\ 


Hii;Mls<;ii\>r   UliiH        Fic:.    H. — (LVDK   CapST.iN", 


j.rr.j.'Cfs  2()ft.l>c'yiiri(l  l\\<-  face  of  t hi- liiiildiiiL:.  \i\  electrically 
woiked  jenny  travels  on  this  joistarid  c;iii  lioist.  .■Vlcwt.  the  full 
height  >)f  ti(;  ft.  in  2(1  sees.  The  goods  :in-  larid.'d  on  hinged 
flaps  at  each  floor,  but  it  is  an  improvcni<-nt  on  this  design 
of  transporter  for  the  jenny  to  travel  into  the  building  some 
4  ft.,,  slots  to  take  the  ro|)e  being  provided  in  each  floor.  In 
■cither  case  the  tnins|Hnier  is  worked  l)y  pu.sli  buttons  from 
«very  floor  .served,  through  solenoid  contactor  switches. 

Rl'XWAVS    AND    CONVKVORS. 

The  runway,  consisting  of  a  travelling  jenny  running  on  a 
Joist,  has  not  been  .so  far  largely  use  I  in  British  goods  working, 


<i.   i:i    -(  i.viic.  I  M"<i  \' 


Ki..i>:. 


.nlv 


^MhoUgll    soiiie    eMiiiiple.H    exist.       Willie    tills    i.s    often    tin     ,„,,, 
TFnielh'Hl  tiiiit  citll  i>e  used  f">r  I'ljUlppinu  an  >'Xistllia  goods  .siied 

Vrilh  a  low  roof,  it  niiiiiul.  i miipele  in  s| 1  wilii  tl verliend 

crime  wiiii-h,  in  oi i  nviier  of  its  forms,  is  usiiully  now  in 

'  «Ulie(|   III   iiiiHlern   goiHJs  Niieiln  designed  wltli  sullirieiit  lieild- 
room  for  Kuril  a  erune 

In  IhiM  lirief  .skeicii  it  if,  not  possiltle  t iilicni  llie  iiiiiny 

loiiiiN  of   conveyor   used   for  iimilinu   and   ilistriliiilinu   goodn 

ill   warehouni-H.   but    in   deuiing   with   ueiienil  rehniidiw  the 

•ixe*  of  gucNlx^iM  K.I  viirii-d  tliiil   the  iisifiilne.H.H  of  u  eon\eviir 
•»  rare. 


LOOKiMi    AT   Bottom 
Edce. 


IF    Box    PL.VCKD    OS 


at  a  spe<'d  of  2U  ft.  jier  minute,  tlu-  lowering  as  in  the  one  ton 
jib  crane  already  des<ril>ed  being  by  njeans  of  a  .separate  hand 
levi-r  brake  or  by  using  tlu-  induction  motor  ivs  an  electrji- 
brake.  Slewing  is  checked  and  stopped  by  a  foot  pedal  iirake. 
Goliath  Cranes. 

I'rcibiiblv  the  earliest  eXRmi>Ies  in  goinls  yaril  Working  of 
liiinging  the  crani'  hook  to  the  wagon  on  a  .siding,  and  of 
iiiiiiging  the  load  to  the  road  veiiicle,  or  vicf  rcrsa,  is  to  be 
found  in  the  gantry  overhead  crane.  The  sides  of  the  .spao-. 
including  sidings  and  cart  road,  to  be  covered  liy  the  crane 
are  enclosed  by  two  structures  or  gantries,  each  carrying  a  rail 
at  till'  top.  On  the-e  par.'.IIel  r;'ils  travels  the  bri«lge  of  an 
overhead  travelling  crane  nnd  the  crab  traver.si's  tiie  span 
III)  the  bridge.     The  inconvenieiici-  of  the  gantries  is  nl>vious. 

Ill  tiie  goiiath  crane  each  gnnlry  has  lieen  sliorteiied  iiiio  a 
leg  carrying  the  crane  l)ridge.  each  leg  l>i'ing  inoiintiHl  on  a 
carriage  wiiicii  travels  on  a  line  of  rails  Hush  witii  the  yard 

paving.     Fig.  Hi  illu.str"e<  ■,  :i-.  i Ii^.tli  ,  iii.e  m  the  S,.iitl, 

40-1 


30- 


Kki.  Ii'>. — .Vrniiiiunii 


Kilowatt  l»iAiia\«i 

\T    KiKMIMIIIAM. 


«1.VI>K 


l,umli<tii  yard.  I  is  position  in  iJi  •  yani  i.-.  nhown  on  ihn  pl:Mi, 
Kig  I,  the  span  I.etwivn  the  rails  .m  which  the  ir«velling 
gantry  runs  is  ,M  (t  (i  in  ,  and  flie  length  of  travel  of  l«><»,'t. 
I  an  lie  covered  in  IJ  minutes.  Two  trams,  each  <if  24  railwuy 
wagons  of  average  sixe.  eiin  l>e  loiid<><i  or  unloadiMl  without 
any  sluinling  The  cral)  lia-n  »  erow  traverne  of  .Ml  ft.  ooven^i 
III  one  niiiiute.     Two  indepen.bnt  hoi.<ting  dru-ns.  each  wilh 

it.s  own  moliir  and  s| d  reduction  gi>4iriiig.  are  |imvidc«i  on 

thi>  crali  Ji>r  .Tit^on  and  Iti-ton  iift*.  TIte  two  lio  (k,t  are  clrnriy 
.seen  in  KiB  I.I.  the  loid  lieJUK  ••»  «be  lO  t  »\  hook.  1 1  i«  UMial 
lor  the  giintry   o(  u  g..iii»lh  ernnc  to  collect  eb'ctno.ity  tmin 
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trolley  wires  carried  from  brackets  on  poles  outside  one  leg. 
At  South  Lambeth  the  poles  would  have  so  interfered  with 
the  cart  road  that  a  length  of  London  County  Council  standard 
tiamway  conduit  was  laid  down  (seen  in  Fig.  10)  just  inside 
line  travelling  rail.  One  leg  carries  two  '"  ploughs  "'  in  parallel 
to  collect  from  the  conductor  rails  in  this  conduit.  This 
crane  is  so  busy  that  it  is  very  difficult  to  get  occupation 
lor  necessary  overhaul  and  repairs. 
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^  Second  Interi^als. 

Fig.  Hi. — AvTOGR.iPHic  (Jcrrext  Diagk.oi  of  Clyde  Capst.4X 
AT  iSoVTH  Lambeth. 


Fig.  1 1  shows  a  12-ton  goliath  crane  in  the  St.  Phillip's  Marsh 
goods  yard  af  Bristol.  The  distance  between  the  travelling 
rails  is  60  ft.,  but  owing  to  the  lay  out  of  the  sidings  and  cart 
roads  the  bridge  is  carried  out  as  two  wings  beyond  each  leg 
HO  that  the  hook  can  traverse  83ft.  and  load  or  unload  road 
vehicles  outside  each  gantrv  leg.     The  rails  on  which  the  gantry 


.  I'i.    I".        I'riKH    I'U'.T   liK   'I'WIP   ;)OroN    WaOIIX    \.\VX*   at    lilllMIS<IIIAM 
illllll     I.KVKI.. 

lr(tv<'l«f(>ri(flto««l  lengtli  o/  lOd  ft.  iiri' i.mi  grinlniitcf  I  ni  lOO. 
Klectricity  in  taken  frnin  the  Hrintol  Corjioriklion  mipply  hh 
!).<'.  current  at  .lOd  volt«.  Hlier)Mtatic  iMakiti^  is  .mployed 
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(C)   ELECTRir.\L  Machinery   for   Moving    Wagons    ix 

GooDS  Shed.s  and  Yards. 

Electric  Capstans. 

After  a  train  of  wagons  has  been  le't  in  position  for  un- 
loading in  a  yard  or  shed  any  further  movement  of  the  whole 
or  part  of  the  train,  or  of  individual  wagons,  must  be  made 
either  by  a  shunting  engine,  which,  with  its  engine  crew,  mav 
be  kept  idle  under  steam  for  many  hours,  or  by  a  power 
capstan.  The  usual  form  of  electric  capstan  includes  a 
bollard,  rotated  at  about  twice  the  speed  which  would  give 
to  a  rope  coiled  two  or  three  turns  round  it  (without  any  slip) 
the  maximum  speed  needed  for  hauling  maximum  load. 
The  bollard  is  rotated  through  worm,  or  worm  and  spur 
gearing  by  a  compound  wound  D.C.  or  induction  three-phase 
electric  motor  started  light  by  a  starting  switch  in  the  capstan 
box,  the  switch  being  closed  by  pressing  a  spiing  pedal.  The 
capstan  man  keeps  the  switch  closed  by  his  foot  and  must  use- 
both  hands  to  haul  in  the  slack  tail-end  of -the  rope,  giving 
sufficient  tension  to  secure  the  necessary  hauling  pull.  Con- 
siderable experience  and  skill  is  needed  to  manipulate  the. 
rope  properly  in  all  the  various  manffuvres  of  hauling  trains 
or  single  wagons  and  in  turn-tabling  or  shunting  single  wagons. 
Owing  to  this  handling,  hemp  ropes  must  be  used,  and  for 
the  usual  size  of  capstan  to  pull  one  ton  the  rope  is  very  heavy 
when  wet.  The  power  being  transmitted  from  bollard  to 
rope  by  friction,  about  half  the  power  is  lo.st  in  slipping  and 
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the  ropes  wear  very  rai>idly.  In  \ory  busy  yards  the  aiirnial 
pre-war  cost  of  hemp  ropes  per  capstan  was  anything  from 
j;i.5  to  i;20. 

For  the  Clyde  docks  a  capstan  has  been  developed,  ktiowii 
as  the  Clyde  Capstan,  in  which  the  rope  is  fixed  to  the  bollard 
and  has  never  to  be  handled  by  the  capstan  man.  Gonse- 
'piently  a  steel  rope  can  be  used,  with  the  result  of  an  ani)ual 
si'ving  in  roj)e  renewals  of  from  80  per  cejit.  to  90  per  cent. 
I'"ig.  12  shows  a  wagon  in  Moor  Street,  Birmingham,  at  the 
liiiisii  of  its  haul  bv  a  Clyde  ca])stan,  the  spring-catch  hand- 
livcr  i)eing  ill  the  mid  position.  This  tyjie  of  electric  capstan 
liiis  been  used  in  all  tlie  (ireat  Western  yards  erpup])ed  with 
'•li'ctrical  machinery,  .58  being  employed  in  the  three  stations 
^llown  in  Figs.  I  I  and  half  as  many  more  elsewhere.  The 
Worm  and  spur  geuing  for  reilucirig  the  speed  of  the  motor 
Id  that  of  the  liolhiid  iscdniiected  111  nr  (lisciiniiected  from  tli« 
hollard  by  a  jaw  r'ntch  wiiliiri  tlir  lHillii.nl,  put  in  or  out 
through  links  liy  ijje  linml  Irvn  slmuii  in  Kii;.  12.  in  the 
mid  position  shown  the  clutcli  is  m  itml  the  boll.ird  in  gear, 
hut  the  switih  is  out.  If  pushed  fofward  into  the  notch  the 
clutch  is  out  anil  the  bollard  free  to  revolve  for  hauling  out  the 
180  ft.  or  200  ft,  of  ^-in.  diiimeter  steel  rope  hy  means  of  tlii; 
tow  hook  attached  to  the  rope  end  thiuugh  a  short  length 
lit  low  chain.  Tiie  hook,  if  Inlil  In  ilie  rxh'  box  guard  l>y 
tin-  pull  of  the  capstatr,  will  f:ill  otV  uli.ii  iIm'  pull  stops.     If 

floni     till'    •■  clutcli    iillt   ■■    positluli     llir    r;'|is|:'ll    llllMl    pulN    tllcv 
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<;itch  lever  towards  him  till  iln'  catch  is  in  the  fii'st  notch 
(visible  in  Fig.  12)  the  jaw  clutch  in  the  mid  position  bein^ 
i'lready  in,  the  .switch  connectinji  the  motor  to  the  .supplv  is 
closed.  If  the  motor  is  a  D.C  motor  the  first  notch  po.sition 
connects  the  plain  series  motor  throii^ih  a  resistance  .vhich  will 
}/ive  half  speed.  If,  as  in  Fig.  12.  the  motor  is  three-phase, 
this  position  of  the  levjr  connects  the  motor  in  star.  In  eit.her 
case  this  pasition  is  used  for  haulin"  single  wagons,  for  turn- 
table work  and  for  winding  in  the  idle  rope  on  the  bollard, 
the  lever    spring-catch    holding   the  .switch    in   tliis    ])osiiion. 


Time  -Seconds 
I'lu.  li*.--.\i'T<iOitAi'Hic  Kilowatt  D I v<; RAM   wo  Si'EEdTimk  (.'cisve 

OP    KiKMINUllAM    30. TON     \.\*T. 

I'ullinj;  the  lever  further  over  connects  the  motor  direct  across 
the  H\ipplr  for  D.C.  Working,  or  in  delta  for  three-phase. 
Uetween  the  gearing  and  the  motor  is  a  centrifugal  clutch 
which  allours  the  motor  to  attain  sufficient  speed  to  exert  the 
ni'ce.s.suiy  torque  to  haul  the  load  before  that  load  comes  (tn. 
.sliicli,  vrheii  trains  of  2(t;)  tons  arc  hauled  may  be  m<ire  than 
l'iio  per  ceni.  of  the  rated  load  of  the  motor.  For  the  few 
iiiinuti'M  that  a  capstan  load  is  on  at  a  time  the  one-hour  rated 
iimtor.  oinher  D.C.  or  A.C.,  i.s  quiV<'  satisfactory.  Pushing  the 
leser  back  to  the  notch  beyond  mid-jtositicin  at  the  conclusion 

•  p[  a  haul  opens  theswitch  and  frees  tin-  liolhird  by  forcing  out. 
I  lie  ja>T  clutch,  while  in  tiie  latest  design  of  capstan  pushinu 
llielevMistill  further  over  applies  a  brake  to  the  bollard,  which. 
I)v  st(i|)ping  it,  jirevents  the  hook  willi  a  short  piece  of  rope 
stringing  round  the  bollard  if  still  rotating  by  its  own  monien- 

iiin.  Kij».  \'.\  shows  the  inside  of  a  east  iron  Clyde  capstan 
box  placed  on  edge,  as  .seen  from  tin-  front  with  the  to)i  covers 
oiF.  'I'll*  bollard,  motor,  lenl  rifugri  clutch  and  strinyei 
earrving  ihe  .v.vitch  and  motrir  aie  cl.-arly  \isilile.  The  Im.v 
-il.»  uu  a  brick  or  concrete  pit  ib-ep  enough  to  allow  «  man  to 
work  idKide,  The  switch  s|)iridle  carries  a  spur  .sector  jirsi 
visible  briween  theswitch  and  the  (  apstan  box  whicli  is  workeil 
In  th*  blind  lever,  through  anoilu-r  spur  sector  rif  cour.-e 
not  nb(.wn  in  the  illustration.     The  links  for  putting  the  friction 

•  liih.li  III  and  out  lia\e  been  n-iiioveil.  since  their  connection 
lo  the  band  lever  is  dependent  on  the  top  co\erof  the  capstiin 
I'ox  being  in  place.  Fig.  M  shows  ilie  box  bm  seen  from  below. 
.Mih  the  Htringer  cArr\  ing  motor  iind  switch  liox.  The  ci-niri 
liigiil  clutch  is  again  \  isible.  a-*  rl.so  the  worm  ueer  box  and 
the  Mpui  gear  lox  beneath  the  bollard.  The  wiring  junction 
box  in  shown,  as  aIho  the  spring  link  and  cinnk  le.er  which 
■works  the  jawclutch  in  the  bollard. 

In  the  three- phu.<(e  capstans  at  Hirminghnm  the  moiois 
are  s(|uiriel  cnge  indiiclioii  nioiorn,  the  centrifugal  r-liitih 
alloMring   the  motor  to  ;,e,    iii-ar  SVill'limnoUS  speed  liefore   the 

cii.st  iron  (nction  blocks  i;ii|i      Fig    15  shows  an  aiitoi-rapbic 

kilowatt   diai{raiii  ti'keii  I i   one   of   these  capstans  lui   te-i, 

not  hiiiiliiiK  a  load  but.  Ii  iiii«  a  Weight  o\  er  a  pulli'x  The 
sliirting  peak  is  due  to  the  |i<>.m  beinjj  ftiilh-d  rigiil  over  to 
the  delUi  coniieclion,  the  friction  cliitch  bio.  ks  slipping  be'nre 

iciippiiig  as  the  1 toil  pull  comes  on.  •.bus  fnrminu  a  sliinihliT 

.liter    the    peak    is   ot,l        Fig      Hi    shoWs    tl illl.'iil  dlanraiii 

ai  mo  volis  actual  (or  one  o|  the  Siiilh  Laiiibrlb  capstans 
With  II  lie  motor  oil  t<s!  iiiiijer  simibn  conditions  TIhh.- 
c«pst»n...  whether  DC  or  ihree-piiasi-.  i«ie  noimallx  ilesmM«| 
lo  exert  n  pull  of  (roin  TtKl  |u  7U  I  lbs,  Miih  the  band  le\enn  the 
lirsl  noteh    ami    I.-IIMI  lbs    at    'J* »   ft.  per  minii!<-.  oi    .1..'(I0 


lbs.  at  16.5  ft.  i)er  minute,  three-phase,  or  1-10  ft.  per  minut«i- 
D.C.  with  full  pressure  on  the  motor.  The  single  reduction 
spur  gearing  is  so  designed  that  by  alt.ering  the  ratio- 
be.ween  pinion  and  spur  wheel  the  speed  can  be  (per- 
manently) reduced  frftm  a  maximum  of  200  ft.  or  180  ft., 
per  minute  to  a  maximum  of  HO  ft.  per  minute  srith  a 
corresponding  increase  in  load.  These  capstans  can  give  a- 
pull  of  .5,000  lbs.  at  about  100  ft.  per  minute-.  Verv  littFe  skill 
is  required  to  work  them  except  for  turntable  work,  butturn 
tabling  is  very  quickly  learnt. 

\\  A(;o.\  Lifts. 

Lifts  foi  moving  goods  to  and  from  warehou.ses  have  already 
been  referred  to.  The  Birmingham  goods  station  has  Lad 
to  ada])t  its  working  to  the  circumstances  of  the  .site.  All 
trains  are  moved  on  the  high  level  and  the  large  sheds  are 
immediately  below  (.see  Figs.  2  and  3).  The  high  level  shed 
deals  tii.st  with  perishable  market  traffic p,nd  afterwards  with- 
general  merchandise.  The  .same  conditions  hold  for  low  level 
shed  B.  while  shed  A  was  primarily  intended  for  metal  traffic. 
.\  2U-ton  wagon  lift  and  a  ."iOton  wagon  lift  shown  in  plan  in- 
Figs.  2  and  3  .ser\e  shed  B,  and  another  30-ton  lift  .ser\ es 
>hed  A.  All  inwards  traffic  wagons  have  to  be  lowered  by 
lift  to  the  low  level  sheds  to  be  dealt  with,  and  all  outwards 
traffic'  coming  to  the  low  l^vel  sheds  is  there  loaded  into  wagons 
and  the  Wagons  raised  b\  lift  to  the  hiyli  level  yard  for  mar- 
shalling into  trains.  Fig.  17  shows  the  upper  structure  of  th»- 
two  30-ton  lifts  above  the  high  le\el  yard.  In  the  view  the 
cage  is  at  the  toj). 

The  following  description  refers  to  the  lift  in  the  foreground 
of  Fig.  17  serving  shed  B.  The  cage  can  take  a  Wagon  ?5  ft. 
over  buffers,  and  such  a  wagon  weighing  with  its  load  30  tons 
has  been  rai.sed  and  lowered  a  distance  of  30  ft.  4  in.  at  a 
meastired  average  s|iee<l  of  137  fi.  (ii-r  niiiiute.     So  m.u-u.inv 


llniMiMiii  \\i.  smkii    V 

high  a  speed  for  .so  large  a  ll.t  is  requiretl  (oi  the  luplii  dealing 
with  early  morning  perisjiuble  trnnic.  The  motor  hiniM*  shown 
at  the  top  of  the  structure  in  Fiy.  17  contains  thi-  hoisting 
niachiiier\  sloovn  in  I-'iy  |,S.  Four  Kroov<sl  drums  cj«rr\  steel 
ropes  attached  nt  one  end  t^i  the  drum  and  at  the  other  to  one 
corner  of  thi*  cage  platform.  .\s  in  the  wnn'hou.volift-s.  th«' 
weight  of  the  cage  ami  half  the  :l»l  Ion  load  is  rountrrbiilanrtil 
by  two  nets  of  bnlanee  wi<itihts  in  n-niovtibh'  MM-tions  sliding 
in  the  lift  siniciiiri'.  A  coiint.Tbalmice  nipp  '»  wound  on 
each  diiim  Spur  wheels  on  oppiwitc  drums  iiri>  diiven  by 
pinions  on  u  cnminon  shaft,  which  shaft  cariies  ■  wi>rm  whci'l 
driven  by  n  worm  c-oup|i<.|  ilitert  to  the  motor  nhaft.  Th«*w» 
two  driving  shaft-s  are  coiipliHJ  together  thrtuigh  bevel  g<*i«ring. 
clearlv    seen  in  Fiit    If.  to  iniiir»"  •vncjimnisni  of  the  dnini*. 
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Tlie  stators  of  the  two  120  h.p.,  three-phase  iiuluction  motois 
are  connected  in  parallel,  but  the  two  rotors  are  separate 
electricallv.  The  maximum  peak  load  at  sfcirting,  either 
raising  a  30-ton  load  or  lowering  the  empty  cage  {i.e.,  lifting 
the  counter  weights)  is  420  kw.,  as  shown  on  Fig.  19,  which  is 
an  autographic  kilowatt  diagram  taken  from  the  li^t  serving 
shed  A  with  the  cage  loaded  with  30  tons.  A  speed-time 
diagram  is  superposed-  The  controlling  switchgear  consists 
of  contactor  switches  closed  by  single-phase  alternating  current 
solenoids.  Either  side  of  the  main  switch  and  overload  circuit 
l)reaker  in  the  middle  of  the  lop  panel  are  the  two  direction 
switches  (up  or  down)  closing  the  stator  circuit  connected 
correctly  for  direction.  On  the  lower  panel  are  three  rotor 
.starting  and  short  circuiting  sw^itches  for  each  motor.     The 


Distance  -  Feel 


i'        ■     'li) 
Time  -Seconds. 

Fig.  21. — Actoobaphic  Kh.ow.mt  Ixpct  Diacra.m  and  .Spked  Tlme 

CrKVE   OP  30-Tox  Travkbser  at  Bibmixcham.   Shku  "V." 

rotor  resistances  are  ?,l)o\e  the  .•^witchljui'id.  The  .stopping 
■<jf  the  lift  is  provided  by  a  brake  embracing  a  pulley  on  each 
motor  shaft,  both  brakes  being  visible  between  the  motors  and 
the  worm  bo.x  in  Fig.  18.  Each  brake  is  put  on  by  a  weighted 
Jever  and  taken  off  by  a  three-legged  solenoid,  one  leg  in  each 
phase.  To  ensure  sytichronism  of  the  bn'.kes  and  tn  siniplifv 
adjustment,  the  two  brake  magnets  lia\c 
heen  brought  to  the  middle  of  tjie  floor,  ;>s 
-seen  in  Fig-  18,  and  the  plungeis  coujded. 
The  figure  .shows  the  links  and  rocking  shi-ft 
betwi'i-n  the  Mi.",giiet.s  and  one  of  the  I) rakes. 

Th'-  lift  is  worked  by  ii  master  controllci 
in  th<'  cage,  its  liandJe  being  interlocked 
■with  di.sa|)pcaring  chocks  on  the  cage  rails. 
«o  that  the  cage  cannot  be  moved  unless  the 
<hocks  prevent  the  wagon  from  mo\ing. 
•Since  it  is  not  po.s.silile  to  obtain  by  tlic> 
muster  controller  e.xact  alignment  of  the 
<.-»Ke  rails  with  the  siding  leading  to  tln'lifi. 
»n  ii|i  or  d(.wn  "  inching  "  push  button  closrs 
•one  or  other  of  the  direction  .switches  with 
Jill  resistance  in  the  rotor  circuit.  Two  si-ts 
of  limit  switches  at  top  and  liollom  of  tlic- 
<:axcprev.-nt  over  travel.  Thr  first  switfji 
act*  through  the  control  gear,  and  shouhl  this 
fail  to  act  h  second  switch  ruts  off  the 
«iip|ily.  The  whole  of  the  Working  of  the 
»hcds  ;\  (tnd  M  dejii-nds  on  these  lifts  itml 
they  hii\e  proved  \(.r\  sulisfartors . 

Insp.-ction  r,f  the  |i|cn  in  Kix.  :\  will  mi.k<- 
It  cleju  thill  th'"  only  rti'>  in  which  we};>in,- 
c«n  he  transVrred  between  the  lift  in  shed  .\ 
«nd  the  siilings,  fir  between  the  two  lifts  in 
«lied  H  and  the  sidings,  is  by  nieuiiH  of  u  trii-  >  '     -'- 

vi-rsi-r  in  i-jie||  shed.  These  traversers  are 
JndKHti-il  in  Ihr  plim,  together  with  the  four  lines  of  rails 
"u  wliicli  I'uch  traverser  runs.  These  rails  arebiid  in  each  case 
in  the  r'lirt  nu'd.unil,  of  course,  (lush  with  it.  since  all  roarl 
vehicles  must  pass  o\er  them.  Conserjuentl.v  verv  litth- 
«lro|>  could  be  /■lifted  between  the  rails  of  the  sidings 
>ind  till'  rails  on  which  the  traverser  runs.     In  tin'  acUnd  design 

this  distance  has  I n  reduced  to  only  I.J  in.,  and  the  way  in 

which  it  has  been  mudr  |iossibli- is  fairly  clear  from  Figs,  2(»  ami 


23.  In- shed  A  there  are  only  two  .sidings  100  ft.  apart,  and  the 
time  taken  in  alignment  of  rails  between  traverser  and  sidinu's 
was  not  of  supreme  importance.  The  motive  power  on  the 
traverser  is  pro\ided  by  a  cascade  induction  motor  rated  at 
30  H.p.  of  the  one  speed  type  (the  motor  is  hiddeti  by  the  roior 
re,sistances  in  Fig.  20)  arranged  to  creep  at  5  per  cent,  of 
jiormal  speed  when  exerting  lull  load  torque.  This  permits 
of  easy  alignment  of  traveiser  and  siding  rails.  By  using 
pitch  chain  drives  for  the  eight  driving  wheels  (four  wheels 
per  .sha't)  motor  and  gearing  is  made  accessible  above  deck. 
The  trf,\erser  can  travel  the  whole  width  of  the  shed  with  a 
30-ton  load  at  275  ft.  per  minute.'  Fig.  21  shows  an  auto- 
graphic kw.  diagram  of-such  a  journey,  but  for  a  length  of 
■70  ft.  only,  so  that  the  average  speed  was  240  ft.  per  minute. 
The  capstan  shown  on  Fig.  20  is  o?  the  slipping  rope  type  lor 
hauling  wagons  on  to  and  off  from  the  traverser.  It  is  worked 
by  a  squirrel  cage  induction  motor  with  high  resistance  rotor 
windings.     The  capstan  head  can  give  a  pull  of  7.50  lbs. 

In  shed  B  there  are  eight  parallel  lines  of  sidings,  some  of 
which  are  only  a  few  feet  apart,  beuveen  which  and  one  or 
other  of  the  uwo  lifts  it  is  neces.sary  to  transfer  wagons  at  the 
greatest  possible  speed  owing  to  the  perishable  traffic  dealt 
with  in  the  shed  in  the  earl\-  morning.  Not  only,  therefore, 
mu.st  the  traverser  have  quick  acceleration  to  secure, high 
average  speed,  but  it  must  be  able  to  stop  and  align  rapidl\- 
with  any  siding.  To  secure  all  these  features  the  traverser 
shown  in  Fig.  23  consists  of  a  locomotive  with  a  detachable 
traver.sing  carriage  at  each  end,  one  to  serve  e^'.ch  lift.  The 
figure  shows  an  induction  motor,  which  runs  at  nearlv  con- 
stant speed;  coupled  to  the  rotating  ])ump  of  a  Hele-Shaw 
vr.riable  speed  oil  transmission  gear,  the  function  of  which 
is  to  turn  the  constant  torque  and  speed  of  the  electric  motor . 
into  variable  torque  and  speed  required  by  the  traverfer 
with  an  efficiency  of  between  SO  a,nd  90  per  cent.  Each  line 
of  four  driving  wheels  on  the  loc(mioti\e  is  dri\en  by  an  oil 
motor  through  a  ])itch  chain,  so  that  the  oil  motors  are  above  ' 
and    .iccessilde.     The   torque    in    the   oil    motors   is   regulated 


liy  Ihc  liriidrti 1    .sIm.wii    in  Ki^.  -J.'t  :il  llie  lni(i<  of  IIh'  oil  |Mini| 

This  liHMdwhi'el  iillris  Ihc  stroke  of  the  |ihingeis  in  I  he  puniji 
ilieri'iisiMg  or  dei'reasing  the  oil  jiressure  to  tlie  motors.  Tiie 
rei^iijution  of  the  speed  is  so  |(erte<t  and  easy  "iliut  with  n  test. 
IoikI  of  II  20-ton  Wagon  on  one  tiavrrsi'r  un\  t  liin;;  f  mm  u  rivc[i- 

itig  S( d   of  a   few   inches  pei'  inniiilr   u|i   In  ii    niiixoniiin   of 

1)01)  ft.  |)('r  minute  wiis  obtained.  ;tnd  Im  ii  tisl  (listiuice  of 
-'2il  ft.,  an  av  eritge  speed  of  .'ISO  fl    |pii  Muniili'.      Itapid  icveisul 
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.at'Cieeping  speeds  makes  rail  alijiniuent  quick  and  easy.  Th« 
••capstan  head  shown  in  Fi.;^.  23  is  woiked  by  a  separate  oil 
motor. 

Space  does  not  j)erniit  of  any  detailed  de.scription  of  the 
•electrical  motors  and  switchgear  used  in  the  above  machinery, 
the  intention  being  U>  show  tendencies  rather  than  details. 
If  a  wider  railway  field  had  been  drawn  from,  the  same  ten- 
dencies would  have  been  illustrated  by  other  e.xaniples,  which, 
as  machinery,  might  be  cither  better  or  worse  than  the  cicamples 
selected  to  illu.strate  the  c(|uipmcnt  of  sheds  and  yards  to  deal 
Avith  jieneral  merchandise. 

When  specie!  goods  are  handled  tlie  problem  is  quite  different 
■and  the  machinery  to  dejil  with  it  is  quite  beyond  the  scope 
of  this  article.  One  e.xr.mple,  however,  of  dealing  with  one 
claas  of  goods  (mly  of  uniform  size  and  weight  maybe  referred 
to  in  the  shipment  rif  cliini',  day  at  Fowey,  Cornwall.  Fig.  22 
shows  a  shij)  being  loaded  with  china  clay  in  bulk  by  means 
of  a  3f)  in.  belt  conveyor.  The  figure  shows  a  wagon  on 
a  tipping  frame,  the  clay  being  discharged  into  the  hopper 
which  delivers  tliroujih  a  hand  reuul^.ted  %alve  on  to  the 
travelling  belt  below  the  li(p])])er  spout.  Above  the  jetty  deck 
the  .structure  carrying  the  belt  (which  is  troughed  by  means 
of  idle  pulleys  on  each  side)  is  hinged,  the  extreme  end  being 
raised  or  lowered  by  ropes  and  electrically  driven  gearing  in 
the  tower  to  suit  size  of  vessel  and  state  of  tidi-.     The  belt  at 


!-'f'i.2M      :io  TON  Wdiiiv 'riiwT.iiMK.ii.  w  mi  IIki.k-.Siivw  Tiunsmw.'Jion, 

•M    UlIl.WINdll  VM.  SlIKP   It. 

.11.  ..  |.  .|.  iiv.  1^  into  11  hinged  •.lic»it.;il  the  end  of  which  is  a 
t  rimming  mme  which  enters  tlie  li/  ti  li«  i>y  luid  ei-.n  delis  i-rlo  any 
part  of  the  hold.  The  beji,  is  dn\.ii  llimugh  spur  gearing  by  ii 
J).('.  shunt  wound  electric  tnoioi ,  leiisiun  on  the  driving  drum 
and  «dju.Hiinents  for  stn-tch  of  bell  due  to  li)ad  or  shrinkage 
due  to  humidity  bein>>  necuied  by  n  verlieal  loop  of  belt, 
passing  under  a  wi-iglited  iinil  uiiided  piille\ .  The  figure 
shows  horses  bein|{  still  used  (or  til  1 11- tabling  and  mdiiii'iivriiig 
wagonn,  but  for  iminy  years  pit»t  this  work  lii'..-«  been  done  b\ 
Clyde  elt'ctrie  capHtaiiH,  17  ol  wliieh  have  displaced  all  horses 
niid  iipimt  of  the  engine  shiMitinu  in  the  yard.  The  speed  of 
Working  the  eo||\e\or  ilepeiidM  nil  the  rate  at  wliich  wagons 
".III  be  iminieiivred  by  the  turiitubles  on  to  the  tipping  frame, 

tipped,  and   th ipt\    wauon   removed.      When   working  at 

lull  px'Mure  12)111  tons  lif  i\n\  per  hmir  have  bi-en  shipped  by  the- 
1  convenor,  which  implies  the  tippinu  of  a  \nm((i>ii  mi  the  aveni^je 
L'Vety   two  liiinilteN 

Tlll^  eiinvevor  Wiii  lliMlalleil  to  increase  the  .npeed  of  IniiillliK 

i|i'<,   I'.lid    tl lei  I  lie    rapntitlis  wi're   introduced    to   iiicre«.»e 

'  »| I  of  liamlliiiu  wanoiis.     The  result  has  Ixen  an  annual 

■ivinK  over  lior»i's.   but   at  the  name  time  \Miue».  piiiil  on  a 
i..im»l{e  basis,  have  lar«eK   increused. 

War  huA  pnvehli-d  tlie  eledrnal  ei|iiipmeiit  o(  a  new  steel 
jetty  *ith  roiiv4'\or  and  rruin's  lapnble  of  londing  either  IWo 
^'"""'  '■•   '•'   •■  "I    l»o  holds  III   the  Hilllie  \  e«.>e| 


The  single  instance  given  of  the  use  of  mechanical  appliances 
for  dealing  with  large  quantities  of  one  ma  t^^rial.  such  as  china 
clay,  will  serve  to  illustrr.te  the  difference  between  using 
mechanical  devices  to  handle  .«ii(  h  goods  and  to  handle  general 
merchandise.  I'niform  material,  or  uniform  packages  of 
material,   can   with   advantage  be   handled  mechanicallv  bv 


|.-|,;,  24  'i.TOX  .(ll!    ClUNE    VT    Hir.MINlJH AM    HiC.H    l,l:\  Kl.    \  AlU'. 

machinerv  which  greatly  increases  the  amount  handled  in  a 
-^iven  time.  General  merchandise  can  only  be  handled  by 
machinerv  to  a,  limited  extent,  the  extent  being  in  general 
governed  by  the  size  and  weight  which  can  be  hand-truckeii, 
and  not  by  the  i)o.s,sibility  <«f  ^n^tly  increasins:  the  iiveniL- 
speed  o[  working. 


Automatic  Sub-Stations  for  Railways.  In  a  ren-ni  issue 
of  thi;  ■  Klectric  HaiKvay  Journal  '  Mr.  \V.  D.  Bearce  deals 
with  the  question  of  reducing  r.tilway  operating  ciKsts  by  using 
automatic  sub-.stations.  it  ajipears  that  a  down  or  m<»r« 
automatic  eiiuipment.s  have  been  installed  on  no  h-s..*  than 
•seven  dilTerent  railway  svst^'iiis  in  .\iiierica,  and  :}(lequipmeni.s 
are  under  cons, ruction  in  the  factory  of  a  single  mjuiufaetun'r. 
Th.'  I'.iitomatic  control  ai>paratiis  is  desigmnl  to  do  the  work  of 
the  .sub-station  operator,  and,  in  addititm.  autoinatH  illy  to 
limit  the  amount  ol  current  taken  from  the  ma.hme.  The 
starting  up  and  shutliiiij  down  of  the  substation  im-chmery  is 
enlirelv  ellected  bv  ele.t  ricallv  operated  swilehe.s.  which  am 
cont roiled  bv  a  iiiow.r driven  drum  controller  thmugh  .suitable 
intwst.M  relas's,  eliminating  entirelj  the  s.-r\  ice.s  of  th.-  attendiiut 
except  as  iiipy  be  required  (or  perimiical  inspections.  Tho- 
)iorlion  of  this  e<)uipm.-ni  designed  to  seoiire  o\.i  IhihI  pro- 
t.'ct.ion  is  a  K>a.l  limiting  resistor  which  is  auiom  iii.allx  in- 
sert.-d  b.tween  th.-  .lir.-ctcurr.nt  niachin.-  and  the  staiioii 
busbar  when  .-xc.-ssiv.-  jteaks  ar.-  drawn  by  n-.t-Hin  of  hitfli 
accel.Tati.>n  ..n  cars  ..r  loc.>m..tiv.s.  ..r  due  I..  sh.»rt-i-ininf« 
occurring  on  th.-  lin.-.  Kquipmenl.s  an-  under  .onst ruction  (or 
aut^Miiatic  stations  ranginn  ">  capjuit  v,  (rom/.tH)  k»v,  to  I  ..VKi  kw. 

.\s  an  exampl.-  ..f  th-  s ili.       '  "  h  can  be  mft.b-  on  a 

tvplciW  iht.-r-iirban  road,  i  .•»  l«'''"    ""Mle  for  a 

hypotheti.al   road   haviUK   !■.  ■      '".  ''»<■'»  "''    •"»"""*«• 

capaeitv,  and  .ijierating  a  car  .-M-ivin-  on  «  2hour  hrmlway. 
Th.-  estiiimt.-  »h..ws  «  .l.-.-reiv.- ..(  wagei.  wiiouii.ing  U»  E'.m  |w<r 
annum,  a  sikxing  t>(  enerny  ani.iUMtinu  U>  iiewrly  £4tH»  |mt 
Annum  ami  a  lomi  saving  iwii.iunlinK  t.>  ovei  £I,."H>ti  jkt 
annum 
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The  Present-Day  Handling  of  our  Foodstuffs  by 

Machinery. 

Siimiiian/. — The  author  deals  with  the  liandling  of  cereals,  seeds,  nuts  and  similar  bulk  goock  by  pneumatic  means,  both  stationary 
and  floating,  as  well  as  by  bucket  elevators  mounted  on  pontoons.  The  remainder  of  our  imported  foodstuffs,  such  as  frozen 
<arca,ses  of  mutton,  quarters  of  chilled  beef  and  bunches  of  bana'na.s,  are  generally  handled  in  the  unpacked  state  and  by  con- 
tinuonslv  working  machines,  while  other  items  of  food,  such  as  tea.  cheese,  frozen  rabbits  and  poultry  and  fruit  are  handled  in  cases 
and  crates.  The  machine  described  as  best  adapted  for  this  purpose  is  one  combining  t'le  attributes  of  elevator,  conveyor  and 
lowering  device  :  the  whole  of  the  apparatus  can  be  lifted  in  its  housed  position  by  the  ship's  crane  into  a  working  po.sition. 
between  hatch  combings  and  gunwale,  the  two  ends  of  the  apparatus  plumbing  the  hold  and  the  quay  or  lisihtcr  where  tlie  goods  are- 
reoeived.     Auxiliary  handling  de\-ices  are  a!s  >  c  escribed. 


OrR  lack  of  adequate  plant  for  handling  our  foodstuffs  by 
mi'chanical  means  is  not  onl}  tosome  e.xtent  responsible 
forthe  high  prices  of  ourdailybread,but  also,  indirectly, 
for  the  loss  of  some  of  the  food  by  perishing.*  as  well  as  chrough 
lieliberate  exposure  to  the  I'-boat  menace.  It  will,  therefore, 
not  be  without  interest  to  investigate  the  different  sy.stems  at 
our  disj)osal  for  the  handling  of  our  food  mechanically  in  the 
hope  thr.t  a  wider  knowledge  of  the  subjeci  will  be  in.sau- 
niental  in  the  more  general  adoption  of  machinery  in  all  our 
docks  where  food  cargoes  are  handled.  Before  going  into 
details  it  might  ))e  mentioned  that  the  antiquated  methods  of 
handling  such  cargo  bj-  cranes  and  hand  labour  are  quite  inade- 
c|uate.  not  only  becau.se  we  cannot  spare  the^men,  but  also 
because  we  import  more  food  per  head  of  population  than  any 
other  nation,  and  as  we  do  not  produce  it  ourselves  we  must  be 
l»repared  to  handle  it  mechanically  at  the  docks.  The  inefti- 
lient  state  of  our  facilities  for  unloading  steamers  has  been  su 
fullv  realised  during  the  last  three  years  that  at  many  centres 
where  our  food  is  received  e.xtensi^  e  additions  and^altera 
tions  have  either  been  made  or  are  contemplated  in  vhe  near 
future  :  thus,  the  Port  of  J>ondon  Authority  contemplates 
the  i-xpenfliture  of  half-a-niillion  of  money  on  a  new  grain 
handling  ajxl  storage  .scheme  for  a  granary  to  accommodat<' 
4i),U00  tons.  fork,  in  Ireland,  will  instal  a  i)iieumatic  grain 
handling  |)lant  for  unh>ading  .steamers,  &c. 


2.  Frozen  meat  and  other  foodstuflts  handled  as  piece  good.s 
by  the  Donald  elevator  conveyor  and  sundry  portable  or 
stationary  conveying  devices. 

H.AX«Ll.\(i. 

We  will  first  deal  with  the  bulk  handling  ot  grain,  &c.  This 
can  be  unloaded  by  pneumatic  means,  that  is,  sucked  or 
pumped  out  of  the  ship's  hold  while  floating  in  a  stream  of  air  ^ 
the  alternative  method  is  hy  means  of  the  well-known  bucket 
elevator  mounted  in  some  way,  either  stationary  or  floating. 
All  these  mechanical  unloading  devices  are  either  part  of  a. 
warehou.se  or  granary  plant  or  tftey  are  portable  devices.  Iik 
the  first  instance  thev  are  mo.stlv  stationarv  :    in  the  latter 


In..    I.       .Moid--    OCKHANDI    ny    I'NKrMATIf    (illAIV    KI.KV.VIOU. 

We  consume  annuull\  .'12, 0(1!), 0(1! I  (jrs.  nf  grain,  of  wliirh  \\> 
liiiM-  to  irnpoit  2.').000,OitO  qrH.  Our  annual  meal  roiiMiniplinn 
ix  I  ..T')2,.'iOO  tons,  of  which  .j.'J.'J.OOO  tons  are  iniprjrlcd  annually 
in  a  froxcri  or  chilled  condition.  In  adflition  to  this  prodigious 
quantity  we  have  to  handle  at  the  docks  bacon,  cheese,  tea. 
1 1 II  It,  potutocH,  sugar,  Ac.  Let  us  now  see  how  llu'.se  materials 
.lie  handled  tiiechanicull\  li.\  those  who  are  progressive  enough 
to  ii'iiliMe  the  cdvuntiige  of  employing  the  machine  for  such 
work  from  the  Mteiidpniiit  of  nalioiiiil  economy,  and  leHcrviii;^ 
the  fttill  a\  uiluble  iiM-n  for  such  work  us  the  iiiiichiiii'  niiiiiot  do. 

The  handling  of  our  foodxtiilTs  cim  be  convenienllN  divicbil 
iimler  two  hemis  :  - 

I.  Wheat  and  other    cer<-itls,  sinall    nuts  uiirl  •< Is,  iiml,  in 

fact,  nM\  .siniiirr  siiirJI  bulk  material,  by  pn<-uiiiiitic  and  fuickei 
■  levatois, 

•  Ihr  .Medicnl  Udicer  i.l  iiinltli  (or  Htipney  hiiH  recently  eniicleniiied  im 
unfit  for  hiiiimil  I.mkI  KHI  lonn  of  M\,  HtlS  t<.n«  o(  tmeon   7tMl  l«n»  of  polu 

li*-*  mill   n  i|U»nlitv   of   iinirunrllie -,     lliew   koimN   weie    iiiipoiliil    It 

Ilollanti 


m 

"1 

W^r'^'^^m 

^.!f 

ti'M 

l''ic..  2.     .\   [''lo  vriNi;  Tm;i  M.vTii    (;i;m\  IUmu.inc  I'L.wr. 

the\    limy  be  mourned  either  on   nils  along  the  quay  or  on 
pontoons,  when  lliey  can  proceed  under  tlieiroWn  power  about 
a  port,  or  they   may    lie  lifted  bodily  on  to  the  vessel.     Such 
Moating  devices  are  generallv   used  to  urdoad  from  an  ocean- 
going vessel  to  a  coaster  or  canal  barge,  while  in  the  case  of 
.stationary   plant  the  vessel   lo  be  unloaded  must  be  moored 
alongside   ilie   <|iiay  or  a  dolpliiii.     Want  of  sjiace  does  not>| 
permit   of   our  entering   \ei\    full\    iii.o   tlie   details  of   tliesej 
maciiines,  so  that  we  iiiiiKt  coiirme  oui.seK  es  in  ilie  maiit  to  thej 
riesrriptioii  of  the  principle  upon  which  llieir  ill  tion  is  basedJ 
and   bv   the  lielp  of  the  accoiii|);inyilig  illiisi  liitioiis  We  tliinll 
llii-\     ,\lll    I.l'    siilliciently    understooil    iiml    llieir    impnrtaiica 
realised. 

Till-;  I'm  r\i  M  II    o:i  S|i  i  ii>v  Ss  si  i;\i  i>i   (iK  \i.\  II  A. \  DM  NT- 
The  fiiii.lnineiiiiil  iMiiicipJe  iipoiij-\  liiili  I  Ills  .system  is  bas(?4 
IS  the  Niiiiie  .'s  It  was  when  iiui'iiled  and  employed  liy  Mr.  V{ 
K.  Diiikham  in  ll arl\  nine, ies  of  Irs,  ceiiiur\.     The  imprnvor 
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Jiients  made  smce  then  relate  piiiKipally  to  the  aecessoiies, 
\vhich  are  now  so  constructed  as  to  reduce  the  fonnei-  great 
leakage  of  air  to  a  minimum,  with  the  consequence  that  much 
Mualler  pumps  can  be  used,  and  even  rotarv  exhausters  for 
small  plant.  The  type  of  hi^h-speed  pumps  n(/w  emploved  is 
vertical  and  a  marked  improvement  on  the  old  slow-speed 
hoiizontal  type.  The  drivinj^  jjower  required  for  such  mcKlern 
installations  is  principally  expended  in  maintainins;  a  partial 
vacuum  of  about  8  in.  of  mi-rcury.  Although  the  power 
consumed  has  thus  been  much  reduced  it  still  requires  about 
2  H.P.  hours  per  ton  of  grain  handled,  which  is  more  than  what 
would  be  necessary  for  a  bucket  elevator.  Yet  it  is  worth 
while  expending  a  little  more  j)(/,ver,  as  the  advantages  gained 
by  the  employment  of  the  pneumatic  sy.stem  are  great,  owing 
to  its  flexibility  and  great  capacity,  and  as  it  dispen.se.sentirelv 
with  the  expense  of  trimming. 

The  .system  is  l)ase(l  <,n  the  .same  principle  as  the  pum|).  and 
ha-s.  since  its  further  development,  been  largely  built  (as  alreadv 
-i-  ntioned)  both  .stationary  and  i)ortable  on  wheels  and  track. 


The  collected  dust  escapes  at  .S.  Since  the  wheat  car-o  ha=.- 
geuerally  according  to  the  custom  of  the  trade  to  be  defivered 
as  received,  this  dust  is  mixed  in  again,  so  that  at  W  the  wheat 
and  its  dust  are  delivered  together  pieciselv  as  the  cargo  was 
brought  into  the  country  in  the  .ship.  As  regards  capacitv,  it 
might  be  mentioned  that  single  plants  have  been  constructed 
and  run  successfully  to  deal  with  a  maximum  quantitv  of  25U- 
tons  per  hour  under  good  conditions,  with  a  tot^l  personnel  of 
12,  including  those  in  charge.  The  transport  line  in  a  well- 
constructed  plant  is  fitted  with  swivelling  and  ball  joints  and 
flexible  hose,  by  means  of  which  any  point  in  a  ship's  interior 
can  be  reached  without  intermption  in  the  work  of  unloading  : 
a  continuity  of  operation  is  thus  attained  which  results  in'^a. 
high  average  hourly  capacity. 

Fig.  2  gives  a  photographic  view  of  one  of  the  floating  suction 
plants  with  two  suction  nozzles,  as  built  bv  Messrs.  Henry 
Simon  (Ltd.),  of  Manchester,  who  are  the  princii)al  makers 
of  such  floating  loading  devices  especially  adapted  for  lari;e 
capacities. 

At  the  time  the  .system  was  intRxluced  it  was  only  available 
for  big  installations  owing  to  the  great  initial  cost  involve.l, 
and  the  rather  excessive  consumption  of  power,  yet  the  advan- 
tages of  the  .-system  and  the  ease  with  which  all  corners  of  a 
ship's  hold  can  be  reached  by  a  ho.se  for  removing  the  grain., 
render  such  installations  economical  none  the  less,  on  account 
of  the  .saving  of  the  very  considerable  trimming  expenses  in- 
volved by  the  employment  of  all  other  methods  of  unloiiding 


.NkWIMIll,    .\|ns  .     M     Hlull      I  IDK. 

>vel|   US    lif>iiting       li.H   inlindui  tion    miirked    en    epoch    in 

hanical  handling;    it  difTerHMiHt|\  from  :ill  earlier  niethiNJs 

lis  uppliciition,  iin  (he  grain  does  not  come  in  cnnluet  with 

"iv  iiiechuiiHiil  workinu  piiiln.  but  i"  simplv  piinipi'd  or -ucked 

''"•"'Kh  a  pipr.  and  .-ve,,  i|,,s  j,  barely  touched  bv  the  gram 

^r\i^■^,t  when  negotiating  ciiiveH.  ThenuHliiH  operandi  will  be 
best  undrrKt.HMJ  bv  the  itcionipnnyinK  dingrHin.  Fii-.  I  The 
piieiiinutic  el.vutoi  sucks  the  material  thnuigh  a  iio/.zle  Y  and  a 
Wnes  „(  ,„,„,.,  ^,,„„.  „f  ^,1,,,.,,  ,,^,.  fl„x,|,|,,  fr,„„  ,1„.  ,,,,|,.,  |,„|,, 
U>  an  .JeviiU'd  cumst.i  C  w|,jeh  it  Iriivrs  via  an  inr  trap  T  for 
It*  d.nlinnlioii  An  .•xhiiiistei  H  furnishrs  ,,  p,.iti,il  vuniiiin  of 
»•>•  fo  Hin.  of  mereiirx  b^  pip.-s  connected  with  the  s,tid 
"•"'"r  ('.      As  III).  „,r  JH  netuialh    laden  with  dii"l  which  in 

'••''up  with  the  wheat,  this  h.is  to  I !iniin:>le,|  bv  the 

"  **  'he  diisi\  ,111  mils,  not  iiitei  till'  an  pump. 


lu.rsTi(ATKn  IV   KiCs.  :i  A  * 

.M'slern  iinproveiiieiits.  purticuiarl)  in  tiie  dinn-tion  of  nioru 
suitable  exhausters,  have  coiisiil'-i-nbly  n><lur<»d  the  po\vt>r 
e.x|>enilitiire,  and  whi-reas  it  (ornierix  took  at  least  .In  »•  |x'r 
ton  of  grain  handled  pei  iiiuir.  it  can  be  done  todAT  with  oiilv 
2  HI"  or  even  leics.  The  power  consumption  ntvi>)«s»ril\  ile- 
pends  upon  the  height  of  the  lift  iiikI  tlie  distance  which  the 
grain  has  to  be  moved  horir.onlailx  .  itiid  the  above  an-  ihen'lon' 
only  av.-rage  fiKurt's.  and  we  iniixt  mention  tlial  if  li(tii«ij  oi»i  ol 
slii|M<  alone  is  r<-(|uin>d.  ami  no  rmvexinj;  horinonttilly.  the 
powiT  •xpiiiditim*  iiia\  be  ai  simill  as  (nun  I  II  ••  to  I  ."i  ii  f. 
per  toll  piT  bom.  These  iiiihIi'III  iiiiprovenieiit-s  h«\  ••  now 
brought  the  s\«tetii  Within  the  n-arli  of  any  enterpTismi:  com 
or  oil  millers,  mult^i.  i^.  oi  corn  men  hunts,  who  may  no%Hx  ml 
themselves  of  iin  i-tlii  i.  iit  piieuinr'ie  pbinl  for  IrnnnlerriiiK  (hen 
main  or  sird  fi \.     ..    •  mial  burjn'i*  tliix'cl  into  gr«n*iie- 
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with  a  minimum  of  expense.  An  advantaj^eous  feature  of  the 
pneumatic  svstem  is  that  by  its  means  the  grain,  &c.,  can  be 
delivered  right  into  the  granary  without  any  auxiliary  hand- 
ling, and  we  shall  see  that  this  does  not  apply  to  other  systems 
of  handling  our  daily  bread,  as  additional  handling  devices  are 
generally  necessary  for  moving  the  cargo  from  the  qua\-. 

A  typical  example  of  a  small  pneumatic  plant  is  illustrated 
in  Fit;.  3,  which  represents  an  insvallation  erected  lor 
Messrs.  Smith's  Star  Works,  Newport.  Mon.,  by  Messrs.  R. 
Boby  (Ltd.),  Bury  St.  .'Edmunds.  With  this  plant  two  men 
can  unload  a  barge  in  1  day  of  10  hours  (one  man  in  the  barge 
and  one  in  the  granary).  Prior  to  the  installation  of  the  pneu- 
matic plant  it  took  six  men  in  the  boat  filling  the  grain  into 
-sacks,  (me  on  the  hoist,  and  three  to  truck  the  sacks  from  the 
hoist  to  the  warehouse  floor,  making  10  men  in  all,  who  were 
occu])ied  for  three  days  of  10  hours. 

The  capacity  of  the  plant  depends  on  the  st?te  of  ihe  rule 
in  the  River  Usk  :  at  the  lowest  tide,  when  the  suction 
nozzle  is  practically  at  the  bottom  of  the  hold,  there  is  a 
vertical  lift  of  67  ft.,  with  a  capacity  of  24  tons  per  hour.  At 
high  tide  (see  Fig.  3)  the  capacity  is  28  tons  per  hour,  with  a 
power  consumption  of  28  h.p.  according  to  the  reading  of  the 
instruments  on  the  electro-motor.  Fig.  4  shows  the  method  b} 
which  the  hose  is  plied  in  the  barge.  The  vacuum  employed 
for  the  suction  is  8  in.  of  mercury,  and  the  cost  of  the  complete 
installation  erected,  but  minus  the  electric  motor.  w::s  £6(1(1  at 
pre-wpr  rates. 


The  jib  is  provided  with  a  conrsyor  band  by  which  the  grain 
is  carried  from  the  elevator  to  a  shoot  down  the  post,  which 
discharges  into  swivelling  shoots  through  the  deck  into  a  second 
(but  stationary)  elevator.  These  shoots  automatically  adjust 
themselves  for  every  movement  of  the  elevator  leg.  The 
canvas  and  rubber  band  is  provided  with  diagonal  ribs  which 
prevent  the  grain  from  slipping  back  when  the  band  is  uinning 
uphill.  The  deck  elevator  will  raise  the  grain  to  any  required 
height,  and  drop  it  into  a  hopper  from  which  it  is  weighed  and 
delivered.  The  elevator  is  able,  by  an  extensive  range  of 
motion,  to  work  from  a  point  20  ft.  3  in.  below  the  waterline, 
and  it  can  also  be  lifted  clear  over  the  side  of  a  steamer  having 
40  ft.  freeboard.  The  electric  energy  is  generated  on  board  by 
a  high-speed  engine  and  suction  gas  plant.  When  out  of  use  or 
when  required  for  towing,  the  elevator  can  be  turned  right 
round  and  stowed  over  the  top  of  the  weigh-lidusc. 

A  lORTABLE  Bucket  Elevator. 
This  is  a  modification  ^f  the  Donald  elevator  conveyor 
to  be  described  later,  which  can  also  be  used  for  unloadini: 
cargoes  of  grain  in  bulk.  It  is  an  appliance  almost 
identical  with  the  standard  machine,  but  with  this  dif- 
ference, that  instead, of  canvas  ""slings"  steel  buckets  aic 
employed  ;  ^he  chain  of  buckets  can  be  lengthened  or  shortened 
in  the  .same  way  b}'  a  bight  in  the  chain,  in  order  to  acconimu- 
date  itself  to  the  cargo  working.  On  the  upper  horizont.-d 
strand  the  steel  buckets  act  like  the  scrapers  of  a  push-plate 
conveyor,  pushing  the  grain  forward  in  a  trough,  ami  thus 
convey  it  on  to  the  quayside  into  a  hinged  telescopic  shoot 
which  discharges  into  a  hop|)er  fi;  ted  with  an  automatic 
weighing  and  bagging  ma  chine      lu  the  alternative  method. 


'I'llK   l''l.oAri.\(;    I'lrcKKT  l<',LK\\Tt)H. 

Thisisasi(fcialityrif.\!e»Hr!».  spencer  &  Co.  (Ltd.).  of  .Melksham, 
anil  the  heHt  desJHns  have  enianati-d  from  this  (irm.  Tin-  niosl 
M-ci-iil  and  iiiowl  tle.xilile  machine  i.s  ii  niodilicitioii  |m'.ente(l  l)y 
.Ml.  .\.  II.  Mitchell,  engineer  of  th.-  I'oit  of  London  .\uthority, 
wliirh  I- HJHo  liuill  l>y  Spencer.  Thene  late.-*!  niaciiines  have  a 
iriMiwkithJe  flexiliility,  and  me  ummuiilly  well  haliiMced.  The 
phologrii|iliir  view,  Fig.  5,  kIiowh  one  of  these  elevators  ready 
lobe  lowered  into  u  ^ruin  veHneJ.  The  noriiii'.l  cii|iiieil\  of  these 
ejevatorM  JM  100  tons  per  hour,  but  they  have  Iiimi(I1i<1  more. 
When  ixt'Tided  the  teleMcopic  elevator  leg  liiis  a  length  of 
II  It.,  and  it  will  rlo.xe  up  to  a  length  of  only  27  ft.  The  end- 
le.HM  chain  of  biickeix  i.s  iiioiinted  in  .such  a  way  thai  when  tiie 
li-g  ix  to  be  lowered  a  forreHpundliig  amount  of  chain  is  jiaid  out 
bv  iiieiinN  of  a  bight  in  the  chain,  mo  that  it  lemuins  it  coiiHtant 
l.-nxth  mid  at  even  lenHJoM.  .Motis  e  power  i.s  Hiipplieij  l»y  a 
dired  coupled  eleitric  motor  of   Mi  li.tl.l'.  at   the  heail  of  the 

ili-vator,  thus  dispeiiHing  with  driving  clmiiis.     Tl Ii-valoi 

i.Mi>.|..iirler|  from  theenil  of  I',  cantilever  Jill,  wliieh  is  in  turn 
.arii.'d  on  the  top  of  r.  caiitilevi-r  post:  tin-  \>i>s.  lolate.H  on 
tniniiioiiH  curried  on  a  liiriilr.M"'  I'i  fi  (iin  idiove  (he 
deck. 


a  similar  chain  of  junkets  is  led  o\  rv  a  numliei  of  yiiiijr 
pulli'vs.  ill  onlei'  (o  discharge  immediately  abo\  e  iIm'IioM 
into  a  haiiil  coiix  eyor.  One  of  llie  i;uide  imlleys  fonll^  llic 
liight  for  taking  u|i  slack,  and  paying  out  chain  correspondinv 
with  the  depth  of  cargo  in  the  ve.s.se.l.  In  this  ca.se  i\  ln-iid  con- 
veyor delivers  at  the  ipiax  side  hy  telesco|iii'  shoot  into  :■,  sii.cK- 
iiig  apparatus. 

If  we  make  a  i(iin|i;M  ison   lielwcen    [\\<-   iiiriits  of   (lie    |)neii- 
liiatic  sy.steiM  ;i.iiil  of  i  in'  Imcki'l  ele\  iilor  we  liiul  that  the  forinrr 

lakes  a  lit  til' r  |i(mmt.  Imi  is  nioic  lle.xilde,  produces  less  d  i^l 

in  the  holds,  has  no  injiinous  ■•iTects  on  (.he  health  of  I  In- 
workers,  no  waste  llii(iii);li  spilling,  and  can  lie  emplow'd  in  :ili 
Weathers.  With  the  liiicket  elevator  the  in.seitioii  into  thr 
hatches  of  such  a  rigid  structure  li'Les  more  time  than  that  of 

the  iron  or  compo-llexililesiicl  ion  pi| f  (lir  pneumatic  pIciK. 

Itiiiav  be  awkward  with  some  \  essels  ti)  g<'(  into  the  hold,  ;i> 
ties  iiiid  hiaciiigs  may  impede  (he  path  of  .the  elevator  le^;  : 
worst  of  all,  a  lurni'  ainomn  ol'  Iriminint;  is  neccssaiv  lo  gel  iIp' 
last  o[  *he  grain  lo  the  elevator,  wliilr  willi  the  pMeinn;',ir 
piiictically  no  triniinin^  is  icipiin-d.  We  i('(cMitly  s;nv  ;i  (n^i- 
very  liiilch  to  the  point  ;  OatS  wi-re  being  unloiided  from  one 
of  till'  very  largest  cargo  steuiners  afloat  in  the  docks  at  Li\  er- 
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pool,  but  with  the  const  ruction  of  thi'  holds  in  question,  and  the 
situation  of  the  hatches — right  under  the  captain's  bridge — 
the  only  economical  method  of  unloading  \vas  the  pneumatic, 
in  rough  weather  the  suction  pipe  can  be  led  intn  the  liold 
withouv  admitting  the  rain,  while  the  bucket  elevator  cannot  be 
.so  used  without  uncovering  a  larger  area. 

Thi-  pneumatic  ,sy.stem,  generally  .speaking,  is  more  suitable 
where  large  cargoes  from  ocean-going  steamers  have  to  be  dealt 
with  in  ports  which  regularly  receive  such  cargo  all  the  year 
round.  In  other  cases  the  bucket  elevator  would  be  more 
economical.  At  the  j)resent  time  when  labour  is  so  scarci-  the 
pneumatic  .system  is  more  ])articularh'  recommended  on 
account  of  the  depletion  of  the  neces.sary  labour  for  trimming. 
The  rate  of  speed  at  which  ]ineumatic  plant  works  brings  about 
a  considerable  reduction  in  the  time  taken  to  discharge  a  ship- 
load of  grain  ;  with  the  advantage,  from  the  national  point  of 
view,  that  the  ship  is  turned  round  and  sent  out  again  on  a 
fresh  voyage  much  more  quickly,  while  the  shipowner  reaps  the 
benefit  ill  the  shajje  of  decreased  charges  for  unloading  and  dock 
dues,  and  increa.sed  earning  cai)acity  of  his  .ships. 

Sfime  fine  work  relating  to  the  ra[)id  di.scharge  of  grain  c:ir- 
L'oes  was  re('ently  accom|ilislied  liy  the  Port  of  London  Autlio- 
litv,  and  rej)Oited  in  the  "  Docks'  Gazette.  "  The  s.s.  "  Wini- 
borne,'' with  fi.'.  US  tons  of  oats  in  bags  and  bulk,  was  dis- 
charged in  the  .Millwall  Dock  in  .361  working  hours  ;    wliilc  the 


a'.\vay.s  having  to  return  empty.  If  such  freight  is  handled 
continuously  it  is  alwaj-s  on  the  move  in  an  unbroken  sequence 
of  packages,  with  no  waiting  of  the  men  for  each  other.  As- 
all  the  rest  of  our  food  dealt  with  under  this  heading  is  in  indi- 
vidual loads  or  in  packages  of  some  kind  within  the  limit  of 
2  cwt.  it  can  practically  be  handled  by  the  same  mechanical 
device,  but  in  some  cases  modifications  are  neces.sary  in  order 
to  adapt  the  containers  to  the  cargo  to  be  handled. 

The  Donald  elevator-conveyor,  built  by  Messrs.  Rownson. 
Drew  &  Clydesdale  (Ltd.).  is  designed  for  the  specific  purpose 
of  loading  in  and  out  of  ships  piece-goods  cargo  of  more  or  le.ss. 
uniform  nature,  and  in  units,  the  weight  of  which  should, 
generally  speaking,  not  e.xceed  2  cwt.  This  machine  is 
most  successfully  in  use  for  handling  such  cargo  as  fro/.en 
mutton,  bananas  in  crates  and  loose,  barrels,  cases  and  bagged 
stuff,  cheeses,  &c..  within  the  limits  of  the  above  weight.  By 
changing  the  shape  of  the  carriers  the  same  machine  can,  as 
We  have  already  seen,  handle  bulk  goods,  such  as  grain,  nuis, 
&e.,  very  satisfactorily. 

The  machine  pro])er  consist*  of  a  light  stractural  steel  frame, 
arranged  to  rest  with  one  end  on  the  hatch  combing,  and  the 
other  on  the  bulwark  of  the  ship  {see  Fig. 6).  The  steel  frani- 
in;,'  carries  a  series  of  rollers  and  gearing  which  support 
and  operate  the  two  endless  chains  carrying  canvas 
'  slings  "'^between    them,    in    which     the_^cargo^is   handled. 


III.     7       l)i>\  Mil    PmiTMii  K    Smr-    I'.i.kvxtoh  roNVKVoit    |\    lloi  «ki>   I'o-iiriov. 


i 


H..H.  "  Hlo|i/,i'  Win;;--,  with  n  Miinijiir  ciityo  of  .").,S',M»  Ions,  h  is 
(liwliiii'ged  ill  t)ie  same  dock  in  21  hours.  In  the  .'>liinev  roiii- 
nieicir.l  DrK-ks.  the  •*,».  ■■  .St  l^ieniin,"  with  7.177  Ions  of  hulk 
^«'hel'.t,  WHS  disrliarged  in  .'l.'i}  lioiirx.  In  the  Koyal  Virtoiia 
Dock,  the  M.S.  "  (inniitoii,  with  S,.'')|.'i  tons  of  wheat  in  Inilk. 
.'M  diwhuiKed  ill  .'(U  hours,  an  average  of  217  tons  an  hour, 
i'  day'n  workinu'  of  II  Iioihm  ii'sitltiiiK  in  no  jess  iluin  ,'1,.T.I7 
'oiiM  being  unloaded. 

TiiK  lioNAMi  I  oi<r.\iii.K  .Sine  Ki,kv.vioh-('onvk\oii. 

lliixinK  dealt  generiilly  with  the  bulk  hiiiidling  of  our  daily 
liii'iid,  Wf  will  now  exaiiiiiie  the  iiiechniiical  ineitiis  by  wliicli 
the  nuliotiitl  biidi'i  IS  i.ocked  •villi  ilie  let!  of  our  ini'iiil. 
,\ll.iquuied  llie|lio(|-<.  llllloiluimlely  for  us.  have  not  yet  been 
•ti.iri'ly    HiipeiHcdiil       Tlni«,    four   men  iimv  hi-  oeen    at    the 

■  k.M    ill    llie   hold,  who  by   llu-ir  iinlled  elTorln  ((el   S  |o  12 

iri-rMeiH    of    iiuiitoii    into    n   .«linu    reiidy    to    be    riiiNed  by 

wliili't    winch.      Thi»    wny    of    doin^    ii    i^    lo    be   re 

■  led,  herauMe  it  it  based  on  ii  wroiiu  principle,  liein)(  inier- 
iMiiti'iit.  .\  loud  on  a  i  imie  niovi-n  iiiiiekly  wln'ii  it  i«  moved 
it  idl,  iind  i»  I  HtiHil  ihroiiuh  ihi-  iiii,  lull  thi-  tiim-  ii  wasted  by 
the    men    (illlli;;    and    ■•iiiplMiiK    tli<-    ■.liiiic    iiml    b\     the    i nine 


These  iWo  chains  are  connetied  by  cross  traven-es,  which 
serve  I'.s  distance  jiieees  to  keep  the  two  ehain.s  jicr- 
nianently  in  their  relativ.-  positions.  The  cinvas  "  slin^.s  " 
are  pro'viiled  with  a  numb.-r  of  stout  jute  loopw  at  each 
end  by  iiiecns  of  whicli  they  hit  attached  to  llie  Iravetw,*,  Thtt 
correct.  ,Mi/.e  of  the  canvas  loops  or  "  ,sliiigs,"  as  they  »r\"  n»oiv 
frequently  cilled,  is  determined  by  the  sire  of  the  ol.j««ct«  thi> 
inaehine  has  t<i  handle.  Thus,  for  cannses  of  mutton  the  "  i«|ini{s" 
woflM  be  I  (1.  wide.aihl  for  all  other  cari:">  they  w..iild  be  in  pn<- 
portloii.but  one  iniKlit  sny  that  a  I  ft  "sliiiK  "will  hnnille  inoul 
general  (oed  caigti.  The  spe.il  at  which  the  chain  of  "ulingK' 
travels  is  (i(»  ft.  |MT  minute  ;  the  piteb  of  the  ■•idind'i"  vaiicK 
from  2  ft    Ii  III.  to  ;ifi    tin  .  ami  !»  "1  be  fullv 

emp|o\ed  III  keepiuK  thi-  "onviv.M  Flu    7 

lepn'.senlK   such    a  niacliiiie   with    :  'lie   uteel 

fiaininK.  ami  both  the  feed  boot  and  the  diwIiarKo  l*bl»>  llftwl 
up  to  their  hiyhest   )...-iti.i!i      thrvf  t"    ihr  po'Hlon  m  Mhieh  th" 


iiiucliine  is  slum.' 
ill  Niich  a  wnv  tl 
the  delixeiy 
n'McliiiiK  eill 
■'iilk(i>  11  to  b 


till 


iii;<    iil.'ii;;.lde,   wliinxor  thi» 
iiv  iiii;  ti'iiiiinal  i"  now  ^lowlv 
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•Joweii-.l  into  the  hold,  and  the  balance  weight  (previously 
^owered)  attached;  the  delivery  terminal  is  next  lowered  also 
to  where  the  goods  are  to  be  received.  A  normal  machine  is  of 
such  dimensions  as  to  reach  to  the  bottom  of  the  hold  of  an 
average  vessel  and  likewise  down  to  the  barge  or  dock  level 
alongside.  To  overcoriie  any  difference  occasioned  by  the 
alteration  in  the  water  level  or  the  cargo  working  which  alters 
the  relative  position  between  ship's  deck  and  quay  level,  or 
the  depth  of  the  hold — in  other  words,  to  accommodate  any 
portion  of  the  conveyor  chain  not  in  use  at  any  one  time — a 
supplementary  loop  or  bight  is  introduced  into  the  chains. 
This  takes  the  form  of  a  pair  of  chain  wheels  //,  mounted  on  a 
carriage  and  arranged  to  slide  on  a  prescribed  path,  from  one 
end  ol  the  frame  to  the  other,  by  means  of  a  rack-and-pinion 
motion  controlled  by  a  small  hand  winch  (not  shown)  placed 
<in  one  side  of  the  .steel  framing.  On  the  opposite  side  of  the 
framing  another  hand  winch  W  is  placed,  which  adjusts  the 
height  of  the  hanging  balance-weight  X  attached  to  the  feed 
bight  or  terminal,  and  controls  the  length  of  the  same.  Such  a 
machine  can  generally  be  driven  by  a  3  h.p.  electro-motor,  and 
the  power  is  taken  by  flexible  leads,  cither  from  the  ship's 
supply,  orfrom  that  of  an  adjacent  warehouse.  Such  a  machine 
as  illustrated  has  an  overall  length  of  22  ft.,  the  "slings''  are 
4  ft.  wide,  the  pitch  of  the  "slings"  is  2  ft.  6  in.,andtheapproxi- 
juate  weight  is  2  to  2.1  tons  com])lete.  ^o  that  in  the  majority  of 
cases  it  can  be  safely  handled  by  the  ship's  derrick. 


I'm  s.   -OijSAr.D  Ki.Ev.iToii.CoNVKVDi!  I'm.iimpim.  I  <  \iiiKioi  I  iii:i:mk 

Tin-  elcf-tro-inotor  may  lie  .hoch  on  toji  of  llic  niucbiiic  ;  il  is 
K''iire<l  by  a  BJIfnt  clniiii-drivc  to  u  cminter.Hliaft,  which  in  lu'rn 
«eurR  by  two  pinionH  into  two  iimin  wheclH  (one  on  cich  xide), 
which  vive  mot  ion  to  two  .sprorket  wlieelM  ,'/.  Till-  n-UMoii  why 
iImtc  are  two  mich  chuiti  drive.n  for  the  two  Hprockci  whrcJH  /(  is 
that  no  driving  npindh'  muHt  conni-ct  thi-  upper  HjirockiM, 
wheelit,  in  order  to  leave  u  clear  pttM.M«ge  for  the  Hlirigswith  their 
loud.  The  lwc»  cliain-wlieela  A,  uiid  the  geiir-wheelH  which 
l.'ive  them  motion  are  then-fore  inoiinled  on  twr)  Hhort  lengthH 
of  »|.indli'  ili'ur  of  the  conveyor.  The  Hprorkc-l.-wheeJH  li  »t 
till'  othrr  end  are  Hiniihirly  HiipportiMJ.  The  chuifiH,  iis  they 
iisri'iid  on  the  feeding  bight  when  unloading  ii  NJiip,  puns  over 
til"'  iiidlevK  A  and  li.  down  to  the  ib-livery  terminal  I),  and 
ii^i'nd  over  the  giiidi-  rollepH  (t,  II  and  /'.  Am  already  men- 
iion>-d  //  forinH  llie  uu.xiliurv  bighl  wliidi  taken  in  tiluck  and 


pays  out  chain  ;  from  F  the  chain  returns  over  E  to  the  feeding 
bight  again.  This  terminal  with  its  balance-weight  X  is  let 
down  or  pulled  up  by  the  hand-winch  IF,  over  the  guide- 
pulley  ./  ;  the  cable  supporting  this  weight  divides  at  the  lower 
end  and  is  fastened  to  the  two  supporting  shackles,  whilst 
another  strand  of  rope  passes  down  over  small  rollers  and  up 
again  at  the  other  side.  The  slings  and  chains  which  ar.e  seen 
festooned  along  the  uj)per  surface  of  the  frame  are  only  in  that 
])osition  when  the  machine  is  housed. 

Owing  to  the  nature  of  the  machine  the  two  terminal  bights 
cannot  be  rigidly  connected  with  the  upper  portion  ;  they  are 
simply  suspended  by  the  conveyor  chains  and  the  wire  cable.  In 
the  receiving  and  discharging  positions  two  hooks  may  be  seen  ; 
these  are  provided  for  a  simple  discharging  device,  which  can 
be  hooked  on  to  either  side  of  these  hook  attachments.  The 
loading-in  requires  no  special  appliance,  as  a  man  simply  lifts 
the  load  into  a  sling  which  passes  sufficiently  slowly  to  enaiile 
him  to  do  so.     A  form  of  deliverv  device  is  shown  at  Y.   WIu-b 


I'll;,     n.         l)n\A[,ll     I'll.llVA'I'Oll.CoNN  1;MPK      Vi     nil.     t>ll   AN  NlDH. 

I'st.oAniNo  Tka. 

till'  iiiildiiiling  npcrutioM  is  completed,  the  e]u|)ty  convevor  is 
allowed  to  run  on,  the  di.scharging  bight  is  now  wound  up  by 
lengthening  tlie  uu.viliary  bight,  so  that  it  will  reach  again  tiie 
housed  poHJlion,  shown  on  tlie  dru'vving  (Kig.  7),  i>,nd  as  viie 
freiliiig  bight  is  Wound  up  by  the  winch  IT  the  chain  festoons 
itself  autiiiiiai.ically  in  the  mild  steel  frumiiig  ol  the  niachiiie, 
and  again  assumes  the  jiosilion  shown.  I'''ig.  M  shows  r,  plioto- 
grapiiic^  view  of  one  of  these  iinloailers  dischtirging  cheese. 

An  advantage  of  the  system  is  its  large  capacity  with  the 
same  ninnber  of  men,  small  w<'ar  and  tear,  very  little  nois<',  and 
ronNiijciablv  less  daiiui^;e  and  hreiikage  to  the  goods  handled 
than  with  t.ne  ordinary  iiielliiid  of  mi  loading  by  menus  of  cianes. 

In  addition  to  the  port  able  foiiii  l-liese  machines  are  also 
built  stutiotniry  or  semi-stationar}',  fixed  at  the  quayside; 
carried  from  u  gantry  with  an  extended  jib,  .so  that  an>  vcsucl 
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can  be  plumbed  Uee  Fig.  9)  or  sTt^Mhcd  to  warehouses  on 
the  ijuftv,  in  which  case  the  machin>'  is  usually  cantilevered' 
fiom  the  top  of  a  warehouse.  Another  similar  installation  is 
shown  in  Fig.  1.3.  This  form  is  more  jiarticularly  applied  to 
loadin;:;  and  unloading  lighters  and  other  small  craft.  A 
similar  machine  has  been  arranged  for  ;>  cold  store  in  London, 
luuiillirr.:  carcases  (if  mutton  {■«'''  F'h^.  10) 


S'lu.  10. — Donald  Ki.cvvtihi  Conveyim;  Fuh/.kn  (ABiioE.-f  ok  .Mim>N 
INTO  A  Coi.ii  Stduk. 


Assuming  that  the  goods  are  deposited  by  steady  mechanical 
means  in  a  continuous  flow,  they  must  be  carried  a  staue 
further  by  the  same  even  flow.  Portable  band  conveyors  oi 
roller  runways  are  used  for  this  purpose,  and  some  of  thest- 
devices  will  be  seen  in  the  accompanying  photographic  views 
(Figs.  14  and  1.5).  If  we  compare  these  automatic  methods  with 
thosiM>f  multitudes  of  casual  labourers  searchins;  for"  marks." 
and  in  tuiie  be?,ring  away  the  goods  with  :: 
truck  to  another  dump,  we  realise  at  once  tin 
superiority  of  the  machine. 

Let  us  see,  for  instance,  how  the  roller 
runway  operates.  Each  package,  as  it  i> 
received  from  the  ship,  automatically  continue- 
its  journey  on  the  runway,  v.i  requisit'- 
intervals  along"  the  side  of  ".vhich  men  an 
stationed  to  divert  the  packages  whennecessarv 
along  their  respective  courses.  These  men  ai'' 
supervisors  with  intelligence,  and  not  beasts  n' 
burden,  and  they  are  given  a  gootl  high  rate  o. 
pay,  not  staivation  wages.  Each  man  knows 
the  ■■  mark  "  he  wants,  he  sees  it  coming  aUmi: 
on  the  runway  and  knows  where  it  has  to  g". 
The  accompanying  diagram,  fig.  II,  wiil 
elucidate  the  method  employed.  The  roll, 
runway  staits  exactly  where  the  elevat.. 
conveyor  deposits  it.s  load  :  the  p,-,ckages  will 
then  proceed  by  gravity  along  a  slight  inclinf. 
It  is  necessary  to  have  a  man  to  render  a  littli- 
assistance  et  the  part  where  the  convevi 
branches  and -to  <lirect  the  packages  into  on. 
of  the  three  ways.  When  the  piickages  re«(  li 
the  proper  stage  on  the  runway  they  aie  taki'ii 
of!  by  men  detailed  at  the  various  puint.s  wli.. 
take  only  those  packages  with  specilic  ■'mark> 
and  Send  them  either  to  railway  trucks  l.i 
means  of  other  nil) ways,  or  by  portable  ele\  a 
tors  to  be  stacked.  IV.ckagi-s  marked  AB.  ('!>. 
I  .  KF,  <!H.  for  instance,  will  be  directed  to  the  left, 
I  »  while  those  marked  IJ.  KL.  MS  will  proci-ed  t^. 
''l  the  righi.  and  if  goods  of  ;•  "  mark  "  not  pro- 
-Jl  vided  for  come  along  they  are  sent  straight  on 
to  the  blank  end  shown  in  the  diagram.  The 
packages  travel  at  the  rate  of  lid  ft.  per  minuie,  so  that  the  nian 
lias  ample  time  to  recognise  his  mark  and  take  the  package  off 


.Vt'.XIM.MlV  Ha.niii.in.    M  m  mivkk 

Next  in  importance  to  the  iinl.piv.liiig  ilevices  are  the  au.xi- 

Jiary  liundlini^  machinery  or  shore  .'.{iiipments,  which  dispose 

of  the  cargo  a'ter  it  liPs  been  lami.'il  mi  the  <|Ua>  in  order  to 

<'lear  the  whurvi-<i  n\ djiv.  for  if  .li>'  nirijo  in  allowed  lo  accu- 
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IIMlliltr  .,11  the  fie.-  opine  the  unloilding 
nii«<  liliier\  will  liiive  to  nu.<petld  Work,  nild  I  lie 
»<l\  .4i,i.iy,.  ,i(  tlip  rlevntor  coiiveyiir.  which  i^ 
>rotkiiiy...iiiinuon»ly,inf  hereby  partly  iiullllie.l 
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as  it  comes  up.  li  the  packages  are  18  in.  long  and  the  con- 
veror  will  handle  at  the  above  rate  of  speed.  40  a  minute  will 
]iass.  and  40  men  could  not  cany,  much  less  maintain,  the  dis- 
posal of  packages  at  such  a  speed.  These  figures  are  sufficient 
to  show  the  importance  and  economy  of  these  handling  schemes 
})V  the  machine  as  compared  with  hand  labour. 


Vu.     l:;. —  Kl.l-V.ITOK    CoNVEVOU  MTM  Hl-n  To  A   \Vm:K1Iii 


Tin-  roller  ninways  are  also  uscliil  as  •■sorting  tables  when 
iirrangofl  on  a  level.  The  good.s  may  then  be  sorted  and  taken 
direct  into  waiting  vehicles  or  transferred  by  the  same  con- 
tinuous Nv.steni  to  railway  wagons,  and,  thirdly,  by  means  of 
]>ortable  sluikiiiv'  machines  into    stole.     Fii;.    II    sliows  the 


into  place.  Four  quarters  of  beef  are  generally  raised  in  ;t. 
sheet  of  taritaulin.  and  when  they  reach  the  deck  they  are- 
deposited  on  a  portable  band  conveyorandhandledout  of  ship. 
The  way  in  which  the.  beef  is  transferred  from  the  band  con- 
veyor to  the  overhead  runways  is  shown  in  Fig.  15.  From  one 
of  these  runways  the  beef  is  delivered  to  a  large  cold-storage^ 
warehouse.  These  runways  are  partly  power-driven  and  partly 
automatic  or  pushed  by  hand.  In  the  former  case  an  endless 
chain  engages  simultaneously  with  the  carriers  and  releases 
them 'again  when  power  is  no  longer  required.  Mutton  is 
similarly  handled  for  transporting  to  the  cold-storage,  but 
without  the  use  of  the  overhead  runway,  and  Fig.  10  shows 
how  it.  is  elevated  and  then  lowered  into  a  cold-storage  in 


Fig.  1"). — H.vXDLi.SG  Qu.^rters  of  Beef,  SHuwixr,  os~the  Rioht^the 

B.VXD    CoNVEYOn,    .4XD    ox    THE    LEFT    THE    .\rDEE  RUN\V.\Y. 

London.  All  these  machines  for  handling  beef  and  mutton 
just  described  are  manufactured  by  Rownson.  Drew  &  Clydes- 
dale. Pork  is  handled  similaily  to  beef  by  appliances  of  the 
Chain  Belt  .Engineering  Co.  The  half-carcases  are  suspended 
on  rollers  from  a  mono  juil  aiul  <lragi;ed  along  by  an  endless 
travelling  chain. 

By  handling  our  food  by  machinery  we  achieve  tW'O  impor- 
tant objects.     \Vc  not  only  replenish  our  larder  at  a  less  cost, 


Km.  I J 


Htiickiii!/  "I  sdckn  of  wlienl.  Whatever  the  pre-drtermined 
route  ilie  freighi  hai*  to  take  from  the  hold  it  '\h  contiiiuou.x. 
witliou.  loHs  of  litni'.  luboiiriind  money. 

QiliitterN   of   I f   lire   the   (iidv   iirtieleo   of   locid   whidi.   nri 

••ccount  of  their  weight,  havr'  to  he  lifleil  out  of  tin'  hold  hy  till' 
-ild-fuMhionid  crane.  The  only  reiiHon  why  th<'  Donald  (•!.•: 
vator  cannot  lie  uwd  (or  thi.n  purjione  Ih  that  such  a  machine 


lull,  We  also  liberate  a  laigc  iminlni   of  nun    foi  occupation.s 
ninii'  Worthy  of  their  intelligcnci'. 

I''urther  information  on  the  same  Milijci  1  may  be  found  in 
•'  Kngineering,"  Novi-mlier  21.  liHH  :  liic  'Docks'  (;azet,(e." 
"  Ciissier's  Kimini'cring  Monthly,"  and  tin'  "  .Merchant  Senico 
I'.cvi.'W,"  to  whom   the-  au(h<n'  is  indebted   for  some  of  tiio 


inforniution   fi^ivvu   above.     Figs. 


for  thi-  inu|)o<<c  woidd  ho  too  heavy  for  the  ithipV  tackle  to  lift      tlinmgh  the  courteHy  of  ■"  Engineering 


:d     I'l 


rcpiiiduced 
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Economic  Transport  and  its  Inflnence  on  the  Price 

of  Everything. 


By     ALFKKD     WAKWIt;K     GATTIK 

-The    author    illustrates   the   importancp    of  tho   cost    of    transport  ou   the    prii 


Sumnuiry. 

liy  analysing  the  inoreasf 


of  a  commodity  to   tho    consniupr 
tlic  prire  of  fish  as  sold  hy  tho  retailor  in  I»ndoa  compared  with  tho  priiw;  of  fish  on.  the  nuav  at  Hull. 
Tho  latter   price  is  about  j!,d.  per  lb.,  whereas  the  former  is,  say,  6d. 


ONLV  a  f'W    yLiu>   a;;..    .>ii    Jlfnry  Trueinan  Wood,  the 
SHcretary  of  the  Royal  Socii-ty  of  Aits,  wrote  to  nic  that 
the   rpform    of   goods    tiansjiort    did    not    strike  him 
a.s  an   attractive    enterprise    because     the     railways,    "  the 
only    people    interested,"    were    ai^iiinst    it.      In    expressing 
1 1      opinion    Sir     Ilenry     Trui'iiiiin     Wood    undoubtedly 
' 'd    the    general    o|)inion     then     held.        At   thirt    tinu- 
ii  ill)  the  man,  anil,   more   importunt,   the  wonjan,    in  the 

f  street  had  not  realised  that  on  un  average  about  half 
the  co.st  of  everything  is  made  up  of  tiansport  charges.  Had 
they  been  asked  wluithcr  the  various  articles  of  food  e.xliibited 
in  the  retail  tradesmen's  shops,  oiiginiited  in  thoSe  shops, 
they,  one  and  all,  would  have  replied  with  .some  asperity  that 
the  retailer  bought  them  from  tln'  wholesaler;  but  at  that 
point,  even  now,  in  the  case  of  '.M  per  cent,  of  them,  all  kno.w- 
1"  il'jje  of  a  (letinite  character  would  fade. 

They  would,  however,  hotly  dispute  that  transport  chaiges 
eoidfl  not  y)r)ssibly  be  as  much  as  h:ilf  the  |)rice  of  the  artich' 
they  had  puic.hased.     On  rcHection,  liny  would  concede  that 

the  delivery  <if  goods  at  their  d s  fmm  the  ])reinises  of  the 

retailer  must,  "cost  something,"  and  the  admis.sion  Would  be 
made  in  a  tone  which  would  show  that,  they  thought  the 
"  .something "'  was  (|uite  a  negligil'h'  factor.  They  will 
doubtless  be  astonished  to  learn  that  in  the  case  of  a  large 
retailer,  the  cost  of  sending  goods  to  his  customers  in  London 
amounts  to  upwards  of  £50,IMI()  jici  annum. 

It  is  nece.ssary  to  explain  that  that   sum  lias  to  be  added 

f  to  the  sale  price  of  the  articles  sold  liy  that  retailer  in  order 
to  recoup  him  for  this  expenditure  ;  and  it  will  thus  be  seen 
that  the  present  I'ost  of  distributin;;  L'oods  as  between  retailer 
and  consumer  must,  like  all  otlni  iharges,  ultimately  fall 
upon  the  consumi-r.  It  is  thercfoic  tin'  interrat  of  the  con- 
sumer to  consider  whether  the  pii-int  inetli(Hl  is  extravagant 
or  not. 

After  HO  simple  a  point  has  Immh  hiborioiisly  ex]ilained,  one 
is  always  met  with  the  reply  that  it.  is  obvious  that  the 
consumer  must  pay  all  charges  incidental  to  the  cost  of  the 
ftltiele  he  eonsilllies.''  "It  is  obvious,"  wheii  it  is  Jioinfed 
out,  but  it  is  not  present  to  the  mind  >>(  the  ordinary  individual. 
It  is  in  the  background  of  his  conseinusneMMaiid  it.  is  not  ^iven 
pmper  jiromiiietice  in  his  calculations.  I  think  that  is  clearly 
j)roved  by  the  letter  from  Sir  Ifenry  Tnieman  Wood,  who. 
I  may  assure  the  reader  is  by  iio  iiieunH  u  peinon  of  inferior 

intellect      indi'cd   the   revi'rse. 

Fish  a«  an  j',N,\Mri.K. 

I  am  now  going  to  give  a  lonerete  e«Ho  Nliowing  how  the 

jirice  of  u  staple  uiticbr  of  foml  is  made  up.    I  taki'  tisli  as  an 

•■^  onple,  and  the  evideix^e  cif  .Mr.  W.  H.   I'ibel,  as  xi\en  in 

Hook  (Cd.  r>,!t27,l!M  I)  as  my  guide.      Mr.  I'ibel  gave  his 

lence   as   the  cho.sen    repreHentutivo  of   fh'«   National   Sea 

•Ties  Protection  AssiH'iation,  and  it  was  given  before  » 

.irlMienlul  (!onimittee  ap| ninlini by  the  Itoaid  of  Trade. 

I   mention  in  passing  that  this  ('onimitt f  en<|iiirv  into 

I    ilway    matters,    althoiii;h    Huppimeil    to    exercise    a   judicial 

'     i'  lion,  consisted  excliiMvely  of  rnilwav  men.     The  orticiiwls 

ic"  Hoard  of  Trade  .tei>  to  it  that  railway  men  must  nlwavs 

.llowed  to  pa.ss  jiidyiniiit  on  tliemselvis  ;   and  the  inikii  anil 

* Hii    III    the   street    entirely  approve   of    (he   ariaiie'Mieiil. 

ni-cftiise  they  think  that  in  railway  maMers  railwav  mi'ii     iiiii>>i 
I>"<'VV  be.«t,"  and  that    they  are  tjie  "  oidy  people  mieieste.l. 
til  now  hIiiiw  what  a  stupid  view  tliat  is  to  tjike, 
li.   I'ibel  tells  us  that  the  price  iif  a  box  of  plain     |..et..| 
'ii  lie,  and  landrd  on  the  «|uiiy  at   Hull,  may  be  on 
A  liox  o(  liiih  meaiiit  l«,H  lbs.  ;    so  we  know  that,  ui 


of  the  proceedings,  coarse  fish  may  be  bouuni  at  ni.  per  cwt. 
We  now  have  to  ask  how  it  conies  about  that  this  same  fish 
costs  nearly  a  hundred  times  as  much  to  buv'  from  the  fish- 
mongers in  London!  The  answer  to  that  question  may  b" 
given  in  the  one  word  ''  Transport." 

It  must  not  be  understood  that  ample  profits  should  ma 
be  allowed  to  those  who  carr}'  on  the  business  of  distributing 
fish,  but  the  question  is  whether  this  cost  of  distributing 
should  amount  to  a  10,001)  per  cent,  increase  on  the  price  of 
the  fish  landed  and  jiacked  in  ice  on  the  qua}-  at  Hull. 

Mr.  I'ibel  tells  us  that  the  cost  of  carrying  his  shilling  box 
of  fLsh  from  Hull  to  Billingsgate  will  be  6s.  6d.,  and  a  further 
and  varying  charge  for  carr\-ing  the  empty  boxes  from  London. 
The  cost  of  carrying  the.se  empties  might  amount  to  3s.  a  cwt. 

Delivered  at  Billing.sL'ute  tlie  box  of  fi.sh  will  have  cost  Mr. 

I'ibel— 


I   box  of  KiSlbs.  of  li-h 
'I'ransport  to  Bil]in)jr.>*gati 
liiluni  of  empties,  say    . 


Is.  (Kl. 
6s.  M. 
Or.  fid. 


86.  (W. 
So  far  it  will  be  .seen  that  thc^cost  of  transport,  amounts  to 
seven  times  the  co.st  of  the  fish  landed  on  the  quay. 

That,  however,  is  not  the  whole  story. 

The  6s.  6d.  is  a  special  low  rate  for  coarse  fish,  and  a  higher 
sum  is  charged  for  carrying  prime  fi.sh  like  sole-s.  The  extni 
chaige  is'iuade  on  soles,  though  they  may  be  carried  in  the 
.same  truck  with  the  plaice.  It  is  further  to  be  remenibere<l 
that  these  rates  are  for  carriage  at  "  Owner's  risk."  That  is 
to  say,  if  Jlr.  I'ibel's  fish  hajipens  to  be  delayed  en  route, 
ami  arrives  too  late  for  the  market,  Mr.  Pibel  has  to  bear  the 
loss.  .\t  this  point  the  reader  will  no  doubt  say  tt>  himself 
that,  at  the  outside,  taking  risk,  and  carria'.;e,  and  market 
tolls,  and  all  the  rest  of  if.  the  cost  price  of  a  bo.x  of  plaice  at 
Billingsgate  to  Mr.  I'ibel  cannot  be  more  than  Ills,  or  about 
Jd.  ]ier  lb.  How  conies  it  that  he  finils  it  nece.ssary  locharjfe 
.•»<!.  per  lb.  to  the  retailer  ?  That  is  a  jirofit  of  .'JtKi  per  cent. 
I  am  not  for  a  moment  .saying  that  Mr.  I'ibel  makes  any  iiion- 
than  a  reasonable  jirolit,  and  that  the  apparent  3»Nt  per  cent. 
is  due  to  circumslanees  which  an-  not  fully  known  to  me.  .\|| 
that  can  bo  said  without  any  fear  of  contradiction  i^  that 
Bil!ini;.sgate  is  a  very  expensive  place.  It  is  a  close  ('«ir[Him- 
tion,  and  it  is  a  necessity  uiub>r  existing  ronditioiiH. 

It  has  now  been  shown  tliat  the  fish  piickeH  in  icr,  mi  the 
i(iiay  is  8d.  per  cwt.  or  ,',  of  one  jieniiy  per  lb. ;  that  the  ear- 
riaye  to  Billingsgate  is  ,';d.  per  lb.  :  and  the  ;;ro.HS  pntfits 
of  Hillingsgate  on  cheap  lish  amount  to  2]d.  per  lb. 

l'i»h il'L  |XT  Hi. 

Triiii»|Nirt,  iilcbHlinR  n>turii  of  I'tnptv  l<"M-s      ,^l    P^r  Ijv  pr,>lit 

RillinKHKUto   

We  now  have  to  add  the  n-t.. 

fish  from    Hillings^^ate  to  his    ,.. ...       .,    ^  ... 

|)orterage  fnmi  the  inaiKet  to  the  adjacent  street  where  his 
cart  stands.  This  is  nee.  vary,  as  the  market  pl»<P.  michiis 
it  is,  is  always  blocked  with  huiulre<ls  of  railway  vnns,  which 
do  not  allow  of  the  apjiroaeli  of  the  retailer^"  carl.     This  liwt 

charge  mav  be  put  at  about   Id.     'I'  ■     '       i  .  ..  i 

to  the  retailers'  shop  is,  thereioie. 

TiiK  Bkt.mi.kkV  1  

We  must  now  eonsidiT  the  nMailer's  profit.  U  must  be 
remembered  that   his  tiiviiovet  i-.  much  smaller  ib..,  il,>i   ,.( 

the  who|."<4der.  and  tie'  .m  :•  ' '  <«f  his  busiie  .i 

demands  on  him,  and   m  ■oj.  r  to  keep  his  bu  .i 

pnifil  of  75  per  cent  w.oij.l  noi  apliejtr  to  be  uuu  a.Muiable, 
If  »ve  aild'i\d.li>  the  .lid    >li Iv  .arrived  at.  we  ivarh  lh«>6<i. 
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per  lb.  for  plaice,  or  the  price  at  which  in  pre-war  days  we  were 
wont  to  see  it  marked  for  sale  in  London  shops. 

Turning  to  the  figures,  it  would  seem  at  first  sight  that  the 
cost  of  tran.sj)ort  (exclusive  of  delivery  from  the  retailer  to 
the  consumer)  is  only  responsible  for  i''j-d.+x^4d.=|;d.,  add 
another  |]d.  for  delivery  to  consumer,  and  we  havef5=2d., 
total  transport  charge  on  our  sixpenny  lb.  of  fish. 

So  it  would  appear,  at  first  sight,  but  we  have  not  got  any- 
thing like  the  whole  story.  Examination  of  the  figures  reveals 
that  on  the  cheapest  classes  of  fish,  Billingsgate,  with  a  daily 
turnover  of  800  tons  of  fish,  was  in  pre-war  days  making  a 
profit  y]d.  per  lb.,  and  we  may  be  reasonably  sure  a  propor- 
tional sum  is  made  on  expensive  fish.  If  we  estimate  the 
average  gross  profit  at  Billingsgate  to  be  6d.  per  lb.  on  800  tons 
of  fish  we  know  that  the  total  gross  profits  of  this  market 
amount  to  £44.800  per  day,  or  for  300  working  days  in  the 
year.  £13.440,000, 

'"  Yes,  Billing,sgate  is  evidently  a  very  expensive  place." 
the  reader  will  .say,  "  but  what  has  Billingsgate  to  do  with 
trans|)()rt  '.  "  The  answer  is  that  Billing.sgate  is  a  by-product 
of  inefficient  transport.  The  retail  fishmonger  does  not  goto 
Billingsgate  and  waste  hours  there  in  the  dark  and  twilight 
mornings  beeau.se  he  likes  it  but  because  he  must.  He  does 
not  pay  fid.  a  lb.  toll  on  the  fish  he  Iniys  f  i-om  clioice  l)Ut  from 
necessity. 

The  fii-st  necessity  Of  the  re.t.ail  fishmonger  is  that  he  must 
have  fish  to  sell.  There  must  be  no  uncertainty  about  it.  He 
cannot  alTord  to  be  without  his  .stock  of  fi.sli — and  good  fish — 
if  the  man  in  the  next  street  is  able  to  supply  it.  He  would 
not  only  lose  his  da\ '!»  business,  but  he  would  lose  liis  reputa- 
tion as  a  reliable  tradesman,  a  far  more  serious  matter.  He 
goes  to  Billing.sgate  becau.se  he  can  reh'  on  getting  what  there 
is  to  have,  if  he  is  willing  to  pay  the  price.  If  there  should 
be  a  shortage  of  fish  at  Billing.sgate,  prices  are  raised,  and  tho.se 
who  are  willing  to  pay  get  the  fish,  and  it  is  sold  at  the  en- 
lianced  ]>rice  to  tin-  |)ublic.  But  in  the  case  of  a  glut  of  fish  in 
I'.illingsgate,  though  there  will  be  a  dro])  in  ])rices.  it  will  not  . 
lie  a  <bop  in  anywa\-  corresponding  to  the  ordinary  law  of 
supply  and  demand. 

■■  T/ie  public  iiiii.ll  not  he  alhive<J  to  hart'  cliettp  Jisli,"  is  the 
watchwiml  of  Billing.sgate.  The  jirice  must  be  kejit  u])  ; 
and  if  there  is  a  surjilus  of  fish  the  ])ricc  mu.st  be  kept  up  until 
the  fish  is  coniiemned  as  unfit  for  human  food;  and  then 
trms  of  it  are  thrown  into  the  carbolic  tank  barges  which 
always  lie  alongside  the  river  front  of  the  market.  This  once 
good  food  is  then  taken  away  and  thrown  on  to  the  land  as 
manure.     This  I  know  of  my  own  knowledge  to  be  true. 

Thi'  next  <|uestion  to  aii.swer  is,  why  the  retail  fishmonger 
laiinot  be  as  sure  of  the  punctual  delivery  of  any  fish  he  might 
buy  on  the  rjuay  at  Hull,  as  Billingsgate  is  sure  of  punctual 
d''livery.  The  answer  is  luck  of  transjiort  facilities.  But 
what  is  the  reason  for  this  lack  of  transport  faiilities.  The  only 
"Ifieiul  answer  t<i  that  ipiestion  is  that  given  by  llii>  Hoard  of 
Trade,  \  i/..  :  "  Hailway  arrangements  are  excellent,  and  any 
"tiipiiry  into  the  subject  is  unneces.saiT  and  undi'sirable." 

As  that  answer  is  not  at  all  satisfactory  from  the  point  of 
\  lew  of  the  |»ublie  it  will  be  Well  to  give  details  of  what  is  apt 
to  happen  when  tish  is  despatched  direct  to  the  retail  lish- 
inonger  from  the  port,  of  shipinent. 

The  tail-liorni-  fish  sent  to  Billingsgate  travels  hy  th(! 
trainioad  of  .to  many  trucks,  and  in  consigned  to  the  .same 
place  ut  the  saiiie  time  ;  it  is  dealt,  willi  altogether.  As  a  rule 
thoMe  Iniins  will  arrive  in  the  various  (..ondon  goods  slut  ions 
III  the  HMi-dl  hours  of  the  morning,  and  the  linh  Iiom^  ■,  uie 
unloaded  mid  carried  across  l.iondon  in  about  ^01)  very  iii;il- 
odoroiis  li.Hhvans  which  the  railways  keep  for  this  parliciihir 
Work.  Kverything  about  the  lish  trad"-  as  now  carried  on 
iM  matoilriroiis  in  the  extrotne.  The  earls,  the  lailway  Wimons. 
the  Imi\i-.  the  men,  uiid  tin-  ineth<KlH,  'I'liese  carts  on  arri\al 
at  liilliii;;":,'iite,  are  unbuuled  at  about  2, 30  to  3.30  a.in.,  anil 
I  hen  remain  staniiing  empty  for  live  to  ei^lil  hours  or  more, 
(or  the  reljirn  load  of  enipty  hoxeK  to  r^irry  back  to  the 
i;oi,d  slat  ions. 

The  routine  In  wasteful  in  the  (ixlieme  miil  i  uiiilin.iis,  but 


as  the  gross  profits  on  it  are"  £13,000,000  odd  BiUing.sgate  is 
quite  content  to  remain  wasteful  and  cumbrous  and  mal- 
odorous. Billingsgate  is  aware  that  it  cannot  hope  to  survive 
in  the  j^resence  of  an  efficient  sv-stem  of  transport,  and  it  is 
therefore  satisfied  to  pay  the  railways  nearly  £5  a  ton  for 
doing  work  which  could  easily  be  done  under  proper  conditions 
for  5s. 

But  in  dealing  with  fish  consigned  to  a  variety  of  consignees 
in  small  quantities,  or  comparatively  small  quantities,  some 
organising  ability  is  requisite,  and  that  in  railway  circles  is 
conspicuous  by  its  absence.  Bitter  experience  has  taught 
the  fishmonger  that  with  fish  consigned  to  him  direct  my.ste- 
rious  delays  occur.  No  fish  is  delivered  to  him,  and  that  day 
he  can  do  no  business.  Then  he  gets  a  memorandum  from  the 
railway  company  to  say  that  his  fish  was  sent  to  the  wrong 
station,  and  as  there  vam  nobody  to  claim  it,  it  was  thought 
best  to  sell  it  by  Dutch  auction  among  the  railway  officials 
to  save  it  from  going  bad.  The  four  boxes  of  fish  had  been 
sold  for  12s.  8d.,  and  the  bill  for  carriage  amounted  to  26s., 
including  return  of  empties.  Would  he  therefore  remit  the 
balance  due  of  13s.  4d.  Mr.  Pibel  does  not  quote  actual  figures 
on  this  jjoint,  and  mj-  figures  are  only  used  to  illustrate  the 
position  with  the  necessary  sharpness.  The  fishmonger  has  to 
pay  for  the  fish  the  railway  officials  have  eaten,  and  also  a 
portion  of  the  cost  of  carriage.  After  two  or  three  such  ex- 
periences we  can  quite  understand  why  the  retail  fishmonger 
goes  io  BUlingsgate. 

Effect  of  Improved  Conditiox?. 

Billingsgate  as  it  is  now  is  one  of  the  many  expensive  by- 
products of  railway  inefficiency,  and  under  proper  conditions, 
its  follies,  its  filth,  and  its  monstrous  expense  would  disappear. 

Fish  would,  under  improved  transport  conditions,  become 
a  very  cheap  food.  The  first  results  of  this  change  would  he 
a  greatly  increased  consumption  of  fish,  aud,  necessarih',  a 
greatly  increased  catch.  By  cutting  the  waste  of  money  now 
involved  in  transport  of  fish,  more  money  would  be  available 
to  pay  .the  fisherman,  iind  the  whole  industry  involved  in 
getting  the  fish.'  This  wmild  lie  po.ssible  although  the  saU' 
price  of  the  fish'  were  (ndy  a  fraction  of  what  it  now  is.  On 
top  of  these  two  gp.ins,  the  railways  by  abandoning  their 
present  wasteful  methods  could  make  a  greater  net  profit 
on  the  work  done,  and  at  the  .same  time  pay  tlnjir  workmen 
a  better  wage.  With  regard  to  Billingsgate,  the  net  ])rofit 
on  all  u.seful  work  done  would  be  gi'eater  than  it  now  is,  Tlie 
readers  of  Tub  Ei.kctrhi.vn  will  lie  familiar  with  the  features 
of  the  projjosed  sclienu'  of  goods  clearance  with  which  my 
name  is  associated,  and  there  will  be  no  nei'd  to  go  into  that 
matter  here,  but  1  may  give  a  few  details  illnstiating  the  pro- 
|)osal  with  regard  to  fish. 

To  begin  with,  there  would  be  no  need  lor  the  whole  of  the 
augmented  sup])ly  for  London  and  district  to  pa.ss  thr<iugli 
Billingsgate.  Under  Clearing  House  coiulitions.  fish  ]iacke(l 
in  containers  and  sub-contiiineis  could  be  sent  direct  to  the 
letail  fishmonger  via  the  Clearing  House  without  any  f<'n.r 
of  niui-delivery  or  delay,  fmiii  the  port  i>f  sliipinenl. 

Eish  C(udd  al.so  be  .sent  direct  tn  I  In'  (■oiisuiner  il  1  lia.l  course 
W'ks  found  to  )>e  desirable.  Iml  iindci  the  piiipnsnl  inipiii\-ed 
conditions,  I  imagine  that.  deHJing  tlnon,i;li  the  ret:!.iler  would 
be  the  usual  coui'.si'  adopted.  With  re,^a.r(l  fo  Billingsgutr  itself, 
assuming  that  the  market  continued  to  do  the  same  a.mount 
of  busiiu'ss  ns  at  present,  the  100  tons  of  rail-borne  fish  normally 
carried  to  it  by  ISO  railway  viuis  fnuu  the  various  Lonilon 
goods  stations  would  be  abolished,  and  the  v•il.lnabll^  space  in 
the  lllaJke^  thi-y  now  occupy  for  eight  or  ten  hours  per  day 
would  be  free  for  the  use  of  the  retailer.  It  will  be  noted  that 
this  economy  not  only  involves  the  saving  of  a  double  handling 
of  the  bo.\es  when  fidJ.jind  anot  her  double  hii.ndlin;,'  of  the  boxes 
when  enipty,  but  the  idnijilion  of  these  carts  enables  tlu^ 
retailer  t.o  comc!  close  up  lo  \\\,-  niiirket  and  thus  ininimisesthe 
e.Vpeiiijjve    poiteniye    now    le(piiied. 

The  method  of  eonveyiiii;  rii.il-lioine  ll^ll  Id  liillingsyate 
undei-  CjeiililiH  House  .conditions  n.niM  Im  in  nin  all  lish, 
trains,  or  trains  eari'viiiK  fish,  stri'iLilii  into  I  he  •  hui  ing  House, 
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the  fish  l)inng  carried  in  steel  ca-^e  r.inTiUivrs.  These  cimtainers 
would  then  be  despatched  to  the  clearint;  House  wharf  at 
Blackfriars.  where  they  would  be  hoi.sted  of!  the  train  and 
into  a  special  barge.  This  barge  will  hare  brought  the  cmpt}' 
boxes  from  Billing.sgate  of  the  previous  d.ay"s  business,  packed 
in  their  steel  cage  containers,  and  empty  bo.xes  will  have  been 
hoisted  out'  of  the  barge  and  depo.sited  (in  container  loads) 
into  a  suital)le  deodorising  tank,  where  they  would  remain  until 
required  to  be  returned  to  the  port  of  shipment,  via  the 
Ch-uring  House  by  the  returning  empty  fish  trains. 


Xot  only  would  thi,s  great  economy  be  possible,  but  bv 
bringing  into  being  a  wholesome  competition  with  Billingsgate 
market,  the  shocking  manoeuvres  by  which  the  price  of  fish  is 
kept  up  and  this  good  food  finally  thrown  away  as  manure, 
would  become  a  scandal  of  the  past.  I  have  now  shown  how 
tra-.spoit  afTects  the  price  of  fish.  If  the  reader  will  realise, 
that  in  varying  degrees,  transport,  affects  even,-  trade  and 
every  occupation,  and  therefore  the  welfare  of  everv  man. 
woman,  and  child,  my  object  in  writing  this  article  will  have 
leen  achieved. 


Kxainples  of   Kleetrically-Driveii  Cranes. 

ity  II.  II.  i;i(«>i  (iirr(»N. 

.S'«m;n/m/.— 'I'lic  aiithiir  puiiils  (iiit  in  tins  iiitnlc  tii(.  (rpat  im|iiirtaiii<'  nf  iisinj;  ma<:hiiior_v  in  |)laii>  of  unskillnl  lalimir.       KNaniplpsaro 
(^ven  of  H|)c<;ial  plant  for  hanilling  materials,  siirli  plant  including  shipyard  cranes,  steel  works  cranes,  and  liridpe  (ramway  plants. 


TIIK  top.sy-turvydom  of  to-day  is  a|)]iarent  from  th<!  fact 
tluit.  whih",  skiUed  men  ought  to  b:;  urgently  required  in 
every  s|>iii're  of  human  acti\  ity,  tin-  uiiskilled  are  in- 
dispcn.Haide  and.  tlierefnre,  at  a  pniiiiuiii.  If,  in  imriual  times, 
it  be  |)rofital>le  to  use  machinery  fortln'  liamliing  of  materials 
in  (-ountries  where  unskilled  labour  at  less  than  si.xpence  per 
day  is  pientiftd.  no  argument  is  needed  to  |)rove  that  it  must  be 
even  more  profitable  to  use  machinery  in  those  countries  in 
which  unskilled  labour  is  paid  from  IK  to  2i)  times  the  sum  men- 
tioned, and  in  wiiiih  the  .said  labour  is  so  highly  org.mised  as 
to  l)e  in  a  position  to  paralyse  industry. 

At  the  Knginei'iiiig  Coiderence  in  I'.KiT  the  late  Sir  William 
White  said  it  had  been  obvious  to  him  for  many  years  that 
greater  rajiiditv  in  dealing  with  cargoi's  must  be  the  lissence 
of  siiiM;e.ss  in  commercial  operations.  This  applies  not  oidy 
to  dealing  with  cargoi's  but  also,  and  with  ei|ual  force,  to  the 
Hhip)'ard,  to  steelworks,  to  the  factory,  to  the  mine,  and  to 
ever)'  case  where  jirofit-earning  dejiends  on  the  speed  and 
ei-ononiv  with  which  heavy  material  is  handled.  The  enor- 
mous Hums  of  money  expended  in  recent  years  by  harbour 
authorities,  railway  companies,  shi|ibiiilders  and  ironmHst<>rs 
on  machinery  for  the  handling  of  materials  indicate  the  im- 
portance o[  the  subject. 

liiit   there-  are  still  those  who  propose  to  Hhorlen  the  lime 

I'ied  in  discharging  cirgoes  by  using  nuinual  labour  very 

.  and  this  at  a  time-  iirobably  thi'  first  time  in  our  his- 

when  all  the  availabh-  jnaii-poivii   is  required  for  ]iro- 

\e  Work,     jtoes   not  experiiTici'   ti'iicli    lis   that  manual 

.11-  freely  used  tends  to  retard  the  rate  at  which  cj»rgoes 

'11   Ur  discharged  '.     Are  there  not   signs  which  (if  wi-  read 

''■   "I  rightly)  indicate-  that  labour,  sooner  or  later,  will  reln-l 

i^t  being  NO  used  (     .Must  We  rest  ciuitent  witli  the  manual 

"d  when   in   normal   times   iineinployinent   is   the   daily 

or  fati-  of  10  l)(IO  men  at  oi f  our  port**  ? 

'  propi'i  met  hod  of  handlitii^  luiileriiils  is  to  use  machinery, 
'•>  use  it  laxishly.     If  electric-  iiMdorM  of,  nay.  Hl.OtKi  ii.V. 

It  can  I iiiployeil  continuously  for  the  purpose,  the  man- 

1  i^qiiivii|eiit  is  ;MM),IHIII,  and  the  energy  recpiired  is  drawn 

I »  power  station  in  which  reliiii\  ely  few  im-n  are  einployeil. 

I  I'.uirds  of  u  <|uiir|er  cif  n  iiiillicni  men  are, therefore,  available 

'■      Niiii)',  Work  ino.sl  profitable  to  theiiiNelves  and  to  the  com- 

'V.     This  is  another  reason  why  the  ineehaniral  handling; 

it4'rial»  and  iiierchaiidise  is  recei^  in^  no  niili'h  allentioii 

'■  present  lime. 

'-  lavish  use  of  cruneM  jind  iho  like,  although  etiNiiring  the 
I  Uhloadini;  of  catKoen.  \n  no  Kn'egtiaril  rcainsl  the  areii- 
'11.11  c.(  t;c.c«|«  at  the  ibH'kn.  TIiih  was  well  shuWii  by  it 
nil  publislicMl  Moiiie  yeais  ii(;o  in  a  repoii  to  the  .Ministry 
•  rknol  Italy.  The  diagram,  which  in  reprotliiccd  in  Kig  |, 
'  the  goiMis  aeciiiniihtteil  at  the  lieiioa  d>>ckf<  awaltilig  din- 
'Ic.h  by  mil.  iliil  nimpiiies  the  year  I'.li'.l  10  (the  lull  ve«r 

ini  wnico)  with  the  yi»»r  HHl-rj.  when  the  r»ilMi»y  Imrt 


been  electrified.  It  wUl  be  seen  that  the  ma.ximum  quantitv 
of  accumulated  goods  reached  .540.000  tons  in  liiOit.  and  onlv' 
300,01)0  tons  in  1'.>11.  During  the  Worst  period  of  the  vear 
with  the  .steam  railway  service  a  ma.ximum  of  80  per  cent,  and 
an  average  of  illv.'j  ])er  cent,  more  goods  were  acctimtdated  than 
with  electric  operation  during  a  correspcuiiling  pi-riod. 

Althcuigh  the  rapid  discharging  and  distribiiticui  of  cargoes 
happens  to  be  one  of  the  most  important  questions  at  the  pre- 
si-nt  time,  it  is  not  with  the  cargo-handling  crane  that  we  pro- 
pi. sc>  to  de;'.l.  It  is  thought  to  be  more  profitable  to  give  a 
number  of  examples  of  electrically-dri\ en  cranes  ajqilied  to 
important  indu.stries,  such  as  shi|.building  and  steelmaking. 
.Vit hough   the  examples  selected  are  of  a  .striking  character. 


Weeks o 

IHor.'.hfi 


Ji'lj     Aug     Stpt    Oct     Nov.       Pre      J.v^     IrU    M«r    Apr      M«c^|    Jurx: 
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it  should  be  reinemlicred  that  there  are  many  other  e.\«mple.< 
equally  noteworthy  of  crane  installntionn  in  other  iniliistne.s. 
For  tile  present,  iiowever.  the  examples  fumi.shnl  by  thixi- 
two  heavy  engineering  tnid<vi  must  suflire. 

Sim-VAitii  i'h  \M 

( tf  the  nianx'  special  shipyard  rrain's  iii;iy  |.e  iniiilioDeil  tli.«e 
used  over  the  building  slips  and  at  the  filling. nut  bitAin. 

IhnUhmf    .S/i/.    /•  V  .     ,        .         >      .  . 

idip  erane  eipiipiiv 
beit'i  ;    ('»)  many  In. 
eapneity  ,   (c)  pi<.\  I'.ion  i 
iiiiiiinnim  mierfeienre  . 

[()  Hde<|i|ale  IMC  ;|!«  (or  miio|'Ml.  'in^;  tlo-  ri\<lll!j4  .i]<ph  in.  cn  , 
and  (</)  railwrt)-  itenicH'  to  Cftcli  rrniic. 
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A  L'li^at  Ileal  of  attention  lias  been  given  to  the  ecouomr  of  an 
efficient  crane' equipment  over  the  building  slips,  and  in  this 
connection  it  may  be  noted  that  Mr.  A.  Murray  estimates 
that  there  would  always  be  economy  in  a  good  crane  ser\nce 
that  costs  less  than  £8,600  per  berth  of  a  size  suitable  for  build- 
ing vessels  of  about  ",000  tons  deadweight  and  about  400  ft.  in 
length.  In  the  case  of  larger  vessels  the  saving  in  favour  of 
cranes  is  greater  in  proportion  on  account  of  the  heavier  loads 
and  the  greater  heights  of  lift. 

(Jne  of  the  earliest  of  the  modern  .systems  is  the  cantilever 
crane  equipment,  and  there  are  several  noteworthy  installa- 
tions. One  of  these  cranes  is  said  to  have  placed  in  position  in 
about  20  minutes  a  sternpost  weighing  18  tons,  taking  it  from 
tnicks  at  the  front  end  of  the  yard  with  but  a  few  men— an 
operation  which  formerly  took  two  or  three  days  and  which 
necessitated  the  em{)loynient  of  a  large  number  of  men. 

A  typical  example  "is  depicted  in  Fig.  2.  The  balanced 
double  cantilever  crane  travels  on  an  elevated  gantry,  600  ft. 
long  and  18  ft.  wide,  placed  between  two  berths.  There  are 
also  two  side  cantilever  cranes  for  carrying  the  hydraulic 
riveting  machines.  The  speeds  of  the  main  cantilever  crane 
are  :  Travelling,  100  ft  to  600  ft.  per  minute  ;  traversing, 
Hin  ft.  to  800  ft.  per  minute  ;  lifting  (5  tons),  200  ft.  to  2.50  tt. 


turn,  carry  a  track  over  the  centre  row  of  towers,  ttn  tliis 
track  is  mounted  a  cantilever  crane  which  is  able-  to  travel 
the  whole  length  of  the  stracture. 

A  track  is  provided  on  the  top  of  the  longitudinal  girders  to 
carry  travelling  frames,  which  span  across  each  berth.  Each 
travelling  frame  contains  two  10-ton  travelling  cranes.  Another 
track  is  provided  at  the  bottom  of  the  longitudinal  girders  to 
carry  5-ton  walking  cranes.  The  rail  level  of  the  central 
track  for  the  cantilever  crane  is  176  ft.  above  the  ground  level 
at  the  after  end  of  the  berths.  The  rail  level  for  the  travelling 
frames  is  148ft.  and  for  the  walking  cranes  118  ft.  above  ground 
level. 

The  cantilever  crane  is  capable  of  lifting  3  tons  at  a  radius  of 
135  ft.,  and  5  tons  at  a  radius  of  65  ft.,  and  has  lifting,  rackins, 
slewing  and  travelling  motions.  It  commands  a  length  of  over 
1,0-50  ft.  and  a  width  of  270  ft.,  and  can  lift  or  deposit  material 
at  any  point  within  this  area. 

The  six  travelling  frames,  provided  with  10-ton  cranes 
within  them,  are  for  carrying  the  riveting  machines.  The 
internal  travelling  cranes  have  a  longitudinal  travel  of  about 
35  ft.,  without  the  necessity  of  moving  the  frames.  The 
frames  at  the  after  end  of  the  berths  have  lifting  eyes  for 
dealing  with  stern  frames,  &c.,  weighing  up  to  40  tons  each. 
The  10  walking  cranes  are  designed  to  lift  5  tons  at  a  radius 
of  53  ft.,  and  have  lifting,  slewing  and  travelling 
motions  fitted  to  them. 

The  inside  faces  of  all  towers  are  fitted  with  a  special 
arrangement  to  carry  portable  riveting  or  building 
platforms  at  any  level  and  at  any  angle  to  suit  the  line 
of  plating.  Fixed  sloping  gangways  are  provided  at 
the  forward  end  of  the  berths,  and  are  arranged  to 
pass  through  the  towers.  Easy  access  is  provided  by 
them  to  any  level  up  to  the  underside  of.  the  loiigi- 


ENO   CLCVATION   OF   TRESTLE     AT    BENT   N"?  10 


f!inM:    I'.i  ri.iiiM.  Sr  !!•   I'V^rii'MKNT. 


Fio.  :i.    Chamv  Kgrii'MKNT  von  Sun-iu  ii.DiNii  Bkhths. 


|in|    iPllPlll"-         Kill  II   i,\    I, ill'  .-idi-   livrlel    ii)ili4',>.   IS  |)ln\l(|iMl  witll 

twti  iii(le|M'n(|ent  lO-ti.n  inivliinK  cram-.s  having  lifting,  tru- 
vcrMiiig  and  truveliing  iiioliim.H. 

Of  niuro  rvM'ni.  origin  Ih  the  ••f|ui|iincnt  con.Hi.sting  of  ii  nuin- 
l»»?r  of  overhcttfl  travelling  cruncM  (with  or  without  swinging  jili 
jittjirliini'iitN)  covering  line  or  more  Hhip.n.  if  no  ile.siieil.  jili 
t  ravelling  cnme"  nwiy  be  provided  iiti-ucli  .nidi- of  tlic  heilli.  uinl 
till-  latter  limy  !"•  open  or  loofed-ili  lis  ri-cpiin-d.  The  building 
NJipH  of  iijitny  of  till-  InrgeHt  Hliipynrds  ut  lioine  and  iibroiid  have. 
Iiecii  thilH-ei|iiippcd. 

KigH.  .'liind  t  wrv-i!  til  give  an  iile.nil  the  uriiiiigiiiiienl  adopted 
bv  the  tinii  of  .McMMfK.  Huihiiid  &  WoKT  for  the  ctinHtiuction  of 
\  ■KHcIs  of  the  lingcHt  Hl/.r. 

rill  Mnicture,  which  luiMiitolal  Iciiglji  of  HJd  ft..  ( (inMi»t.M  of 
tliM-'  low,"  of  towern  plnied  wilt,  apart  longitudinally  and 
\'i\  It.  truiiMviTwIy.  These  towont  support  longitudinal 
^ii(i<T!«  tied  togi-ihcr  tmnwerwly  ut  llii-ir  tnp«,  which,  in  tlieir 


tudinal  girders.  A  coiniiletc  sy.stem  of  stairs  and  gang\vay.s  is 
provided  throughout  the  .structure,  .so  that  communicatij)n  may 
be  had  to  any  jiart  of  the  structure  or  to  the  cranes. 

The  cranes  were  .sup|)lied  by  Messrs.  Stothcrt  &  Pitt,  and 
the  whole  ("(jnipniint  was  undiM-taken  b\'  Sii'  William  Arrol  & 
Co.  (Ltd.). 

l<'illiti(/-i)iU  Haiiiii  Civiifn.  -  Fi.ved  cranes  of  the  revolving 
cantilever  tyi>e  or  lloating  crani-s  of  considerable  size  are  in  uho 
in  various  shipyards  for  the  litting-<>ut  of  \('sscls.  Lifting 
capacities  of  25(t  tons  are  not  unconiiiion.  In  iiorniul  tii 
the  co.st  of  u  li.xcd  ciiine  of  niediuiii  capacity  may  be  I.'WI.HOd. 
Koiir  or  fi'Ne  years  ago  no  less  than  i'l7(l,(l(Kt  \va><  iiaid  by  the 
I'nited  States  for  the  two  lloating  cnines  tor  the  I'aimniii; 
Canal. 

A  good  I'.xaiiiple  of  a  II.ximI  cianc  c'apalilr  of  drilling  with 
Woikiiig  load   of    J.MI   tons  at.  a  lailius  of  8.5  ft.,  is  shown  ir 
Fig.  r,. 
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The  following   arc    the    principul   particulars  of  a 
20()-ton  crane  ot  thia  type  : — 

Muximiun  loiul    200  tons. 
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•ikI  111  in.  liiiiH. 
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!$3'-0  ABOyE  DECIf(APPROX.) 


JIB  IN  HI6HE5T  POSITION 


KOUCf  BEMII 

CH0S5HEAD  AMD 
HOUtH  BEMIHe 

MX  THOLLEr  men. 

37 


SMOKt  iTACK- 
CXHAUST  -  __ 


AUX  HOIST MECM.        ;  i  irrmm-X 
—     ROLLEfl  BEAKIMC-     —  '         •^-»-'- 
SCHEW  UECrir  — ' 
MAIN  HOIST  ueCH. 
FIXED 


so'.e 

■■■SOfEDECK] 

.    60:0'    !       "OTU,^rHAN 
I       '         I      WHENLISTED. 


■130.0  AUX.  HOIST 

eo'.o'   ! 

MAIN  MOIST  I 


"  '?/?  HOTATim  MECn. 

FLATE  6IRDER 
0  OUTSIDE OIAM. 


steam  winch 

:  capstansi'electiiioeach  end 

./.NCHOR 

FORE  . 


ES?H^ 


COLuSION  COMPARTME/ITS 
ALL  AROUND  PVNTOON.Jirx 


---140.0  MOULDED  LEN6TH - 

SIDE    ELEVATION. 


Fi'.O   •■lOULOED  WIPTH- 

END  ELEVATION  iFORE). 


Kid.  0.       l.'lO-ToS       Fl.O.\TINO      CUANK. 


Tin-  floating  rtvolvin);  cruiii'  clc'|ii(t<-<l  in  V'\g.  'i  wub  l»uilt  l)y 
till-  Wfilrnati-ISfuvcr-Morfjttii  Co.  for  tliu  Norfolk  Navy  Y-ird 
(I'.S.A.).  It  i«  cl<-i:tri<iii|y  o|icru1i'(l,  ])o\vi'r  bcinx  niipiilii'il  l»_v 
ii  Nt<!iiiii-driv<'n  coiititiuouK-i'iirrt-nt.  jji'iicrator  lioiiHcd  in  (jnc  of 
the  coiiiiiiirtiiR'ntM  of  the  pontoon. 

Till-  crunf  i«  cuimMi-  of  lif  liii)^  15(1  font*  iil  ii  niiixiiiiiini  rcucli 
of  <;2  ft.  din.  over  tin-  fi'iidi-rs.  Tin-  |.")<l-tMii  lift  is  ncconi- 
|»li.M||iMi  hv  ini'im.t  of  tur)  7.')-toii  liii'kli-s,  i^urli  ni|iul>li'  of  lioist- 
inK  It  loud  vcrticiilly  froni  ii  |i(iint  2r)  ft.  Udow  flic  .iiirfiK-i'  of 
till:  wutfr  to  '.)()  ft.  ultovc  till!  wul.rr,  iiiiikiriK  ii  totjil  IwiKlit  of 
lilt  of  1 15  ft.  Inuililition  totlii- niiiin  liookH.  u25-|iiii  un.xiliuiy 
hook  i.H  .MiiHpi-riiIrd  from  u  troili-y  on  tin-  lior.m.  Tliin  Irolli'y 
travrln  on  a  runway  MiM|pi'ndi'd  from  tin'  iindi-iHidi-  of  the  jili, 
and  i»  ra|ial»l''  of  tiavrlling  tin-  i-ntiri'  Ini^tli.  Tin-  armii«i'- 
iiK-iit  of  till-  iiK'clMini.'iin  in  Hinh  that  tin-  jil>  ran  l<r  iiilTifd  undi'i 
load  Iroiii  till-  niaxiniuin  ifarji  to  tin-  hixhi'Nt  poMition,  Kiviii^  a 
niinitnum  n-arh  ol  appioxiinuti-ly  Vi  It.  Tiu'  rram-  in  uImo 
ca]iu)>li-of  rotating  iini|i-r  full  loud  ut  the  inaximiim  radiuM. 


All  of  the  motors  used  in  fonncction  wii  li  i  ho  various  inochu- 
ni.siiis  are  of  one  .size,  and  are  ])iovidi'd  with  coiituetoi-type 
control  gear,  the  nia.ster  controller.s  lieing  located  in  the  o])era- 
tor's  cabin.  Continiioius  current  at  a  ]>re.sMure  of  250  volts  i.s 
Kup|ilied  by  a  15(l-kw.  dynamo,  the  hitter  being  driven  by  a 
compound  non-coiulen.sing  engine. 

The  ])oiito(in  i.s  of  .steel,  and  has  the  folhAving  mouldeil  di- 
nien.sion.s  :  Width,  .H5  ft.  ;  lengtii.  lid  ft.  ;  depth,  15  ft. 
Water-tight  eomiiartiiieiits  extend  entiicly  iirounii  liie  outside 
of  the  pontoon,  and  in  adilil.icin  to  these  compartments  the 
|iontoori  is  also  |)iovided  with  full-depth  bulkheads  to  secure 
the  nece.s.sary  strength  and  rigidity. 

iStHEI.WOKKS    CllANK.-*. 

l-'orge  cranes,  ladle  cranes,  chargiii;; 
and  stripper  cranes  are  e.\ani|)les  of  son 

appliances  used  in  the  manufacture  of  stiH'l.     'I'hey  have  como 
to  this  country   partly   from    .\merica  and   ]iaitly  from   tho 
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>!'  the  labour-aiding 


December  14,  191 1 


THE  ELECTRICIAX. 


401 


Continent,  and  the  designs  ha\>-  [.eun  inudiKed  to  meet  the 
home  requirements.  It  is  generally  recognised  that  the  ser- 
vice is  unusually  severe,  and  that  cvi-ry  care  must  be  taken  to 
ensure  continuity  of  service.  In  thi'  beginnin;,'.  breakdowns 
were  often  traceable  to  the  use  of  unsuitable  and  improperly 
rated  electrical  machinery  and  apparatus,  ilotors  and  control 
gear  designed  specially  for  the  puii)ose  resulted  in  markedly 
improved  performance. 

Such  gear,  which  is  known  briefly  as  mill-type,  should 
always  be  u.sed.  It  implies  magnet-switch  control  for  most  of 
the  motors,  and  certainly  for  all  motors  of  large  output,  and  it 
implies  motors  of  a  more  robust  con.struction  than  those  met 
with  in  ordinary  industrial  service. 

Forgfi  Cranes. — Heavy  forgings  are  mani|mlited  under  the 
hammer  or  press  by  an  overheacl  travelling  crane  fitted  with  a 
tclesci)()ic  geaj-  for  rotating  the  ingot.  Such  a  crane,  by  the 
Ji.  &  JI.  Co.,  of  Ch.irleroi,  is  depicted  in  Fig.  7.  The  forging  is 
supported  in  an  entlless  chain  ruiiiii)iji  over  a  sprocket  wheel, 
which  is  driven  from  a  vertical  sliaft  l)y  means  of  gearing. 
The  vertical  telescopic  shaft  is  supjiorted  im  liall-bearings,  and 
is  provided  with  universal  joints. 


I''lll.    7.    -  KlIIKiK    I'li^.Sh     Mllll     ll  4.t^t  Kilt      li>ll.\ll.x.t.    lihAlt. 

Tlie  mitiii  liftin){  chain  in  fmir  fitlU  (■nKng4's  with  N[>rockt>(«, 
•  I  powerful  Npring.M  nv  \f*'->\  ti>  nhxurli  tiii-  .shocks  due  to 
'iKiiiK.     The  .HpeiMls  111 

l.ltlinu    )'•  lonniit  in  (I.  iMTminiilr, 

TrnvKniliK ...      IIMI  (I  (mt  niiiiiilr. 

TiiniliiK  Inrkli'    ..  A  n'V«.  laT  niiiiiili'. 

'/'Ill    />i/i/iii'i(/   ('ill....         li.    .     .;..     iiT.i'.|    for   the    liiinilluiK   of 

Iniuiir  iluriM)(  heia  IrentniPtit,  niid  lire  cliunict>'iiN<<d  by  \i>r\ 

li  Imverinx  HpeeiLH. 

I  ru.i'llinu  crnnet  of  Of*  miil  2t>  tim^  enpariiy.  ii(  llerlikon 

iilltmtnre,  have    been    inntlllleil    by    the    Snrnti'   di"«    llltUtN- 

uv    Kiiinlerics   el.   Acieriex  ||i<   'riTiii,    Itiiini-.    fur   thin 

The    iMpiipiiii-iit    ii(    the.^e    riinirs    (iilliiwt    the    eiM 

iilrriii'   ..(    tJKi  ().'lbl..>i   Cm UK     \Mlli    I  lie  .1  itf  .l.'ii.  .- 


that  the  lifting  motors  are  furnisheil  with  "  Jordan  "  pneu- 
matic brakes  controlled  from  the  operator's  cabin,  so  as  to 
maintain  constant  lowering  speed.  These  brakes  are  suffi- 
ciently powerful  to  stop  the  maximum  load  (moving  at  a  maxi- 
mum speed)  in  a  distance  of  about  "2(1  in. 


I'h.      s         I    l;  \Ni:   Tlilll.LKV,    PlloVlllKIi    WITH    "  .IllKli.VN     "    I'SKIMVTli 
BR.tKKS    I'liK    Tin:    l.imXG    CiKAK. 

The  ■■  .fordiin  "  brake  is  .shown  in  Fig.  .'^.  The  brake.*  them- 
selves. B.  B.  are  of  the  shoe  type,  each  being  applied  l)y  weans 
cif  a  deadweight  and  released  by  compre.s.sed  jMr.  The  latter 
acts  upon  |ii.stiins  in  the  cylinders  (".  ('.  Air  is  .supplied  t"  thcKe 
cylinders  frnm  a  reservoir  K.  which  is  filled  l>y  a  smr.ll  com- 
pressor, iir.  operated  from  llie  liftiii;;  mechanism.  When  the 
air  pre.s,sur<'  1ms  reached  a  gi>i'n  value,  a  pre.ssure-reuulator,  r. 
automatically  stops  the  ailmi.ssion  of  tlie  air  to  the  reservoir, 
and  the  com|ire.s.sor  then  runs  without  load.  A  further  n-gu- 
lator,  I,,  worked  from  the  liftiiis  mechanism,  is  arrangiM  in 
such  a  way  tin;!  the  s'\v  pres-siire  in  the  cylinders  mi  intains  the 
lowering  speed  ut  a  constant  \iilue  indi-pendent  of  the  loatl 
on  the  hook  On  account  of  the  high  lowerini;  >i>etHl.  a  com- 
pressed iiir  c\  linder.  k\  is  u.si'd  for  nie<  liiMiically  uncoupling  the 
lifting  motor  when  tin-  load  is  bein^  h>wered  ;  the  lotid  i.s  thus 
able  to  be  lowered  at  a  speed  of  from  10  to  13  times  that  of  the 
imtximum  liftiu);  speed. 

The  principal  pnrticithirs  of  the.se  craiie.oaivstet  out  below  ; 


<'«pnritv 
l.iflii. 

I.itit. 
Inn. 

•fmx.lliii^' 


ntrtieulam  of  Huh  />i)>^iH4  Cmor: 

110  I. III. 

(I  mrln'»  |<i't  mill 
HO     .. 
20     .. 


iMtilr  rriKirn.  -Overhead   t revelling  < 
two  troUeys  either  of  which  is  able  to  !• 
"pertive  of  the  |M>«iliiiii  •><  the  other,  n 
eoMvevillR  hot    III.  ■    ' 
into  the  fuiiiai . 

(„,.,„..■.  \      ,K    . 
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f  ni^P  1  r  .\  .  f  IE  t!^  '"'*"' , *'''"''•  ,™'?'  °''  ^  ^'""^  T'^°  '^'^^"•^  ^^'^P^'^**^'^ '''  ^'S-  9  ^-as  designed  and  constructed  by 
fonned  on  the  top  of  the  bridge  guders,  with  chains  or  ropes  Broadbent  &  Sons,  and  although  set  to  work  more  than  10 
hanging  over  the  sides,  and  the  auxiliary  trolley  runs  between      years  ago  it  lna^  still  be  regarded  as  a  good  example  of  a  modern 


till-  bridge  girders  on  a  track  suj.ported  l)y  the  l.)Wi'r  flanges  or 
l.y  auxiliarj-  girders.  Cranes  of  large  capaci  ty  are  usually  j)ro- 
vidcd  with  an  auxiliary  trolley  having  two  sots  of  lifting  gear, 


l'*lll,   10.-  -1 20- TON   J,AI)LK   ClIANI!. 

ilie  lurKor  of  wliich  ••an  be  used  for  tilting  u  ludl.-  li<M  bv  (!„• 
iiiiiin  liookH,  or  it  can  b<f  uwd  oh  ii  Jadle  crane  it-iclf,  tlj. 'light 
lioirt  J)«iDg  UBt'd  for  tilting  the  iudli-. 


steelworks  crain'.     It  is  of  100  tons  ca|iacity   and    l.^ft.  s|iaii. 
The  main  lilting  niecliaiiisni  is  driven  by  a  (j(t  il.r.  motor,  and  is 
geared  to  give  a  full-load  lifting  speed  of  aliout  rUft.   ]«■!■ 
miinite.     Change  s})e('d  gear  is  fitted  whiih 

.'iiablcs  a  l(,iul  of  .30  tons  to  be  lifted  at   17 

fl..  [iri-  minuti'.  Traversing  is  cft'ected  by  a 
I")  Ji.i'.  motor  at  GO  ft.  per  minute.  Tin' 
au.xiliary  trolley  is  provided  with  two  lifting 
ini'clianisms,  one  of  JO  tons  and  the  other 
of  2  tons  ;  tin;  full-load  lifting  s])eed  being 
1 1ll' same  in  each  case — namel\-,  'lO  ft.  ]ier 
minute.  Trav<'lling  of  the  entire  ciane  is 
at  tlu!  rate  of  IGO  ft.  per  nnnute,  and  the 
meelianisni  is  (iiiven  by  a  motor  ,)-a.teil 
at    10   11,1'. 

Nowadays  oneseldmn  limlseliaiiis  ii.sed  for 
lifting  ])urposea.  The  )>racti(^o  of  carrying 
the  hook  cross-head  between  two  .strong  steel 
guides  depending  from  the  trolley  has  been 
discontinued,  as  it  has  been  found  that  the 
orilinarv  doubli:  ro]>(^  arram,'emeiits  are 
de|,e,i,lal.le, 

A  fnrllicr  example  of  hea\y  ladle ciane,  of 
Oeilik.iii  manufacture,  is  shown  in  Fig.  10, 
anil  \  iews  of  the  main  and  au.xiliary  trolleys 
aic given  in  l''igs.  I  I  and  12.  Two-s])(H'd])oly- 
(ihase  induction  motors  ani  uscmI  for  lifting 
purjioses,  that,  on  the  niain  trolley  heing 
rated  at 'IG  n. I'.,  and  giving  speeds  of  1  and 
r  niinnle  for  Ioa<ls  of  120  and  (iO  tons  resjiectively. 
The  lifting  motor  <if  2(1  m  c.  on  thc'  aiixiliaiy  trolley  is  geared  to 
lift  25  tonsutS  metres  per  minute  and  I2.J  tons  at  C  metres  per  *| 


■tr< 
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minute.  Speed  changing  by  alts  lin;;  the  number  of  poles  is 
now  fairlv  well  known,  and  is  a  nn-thod  to  which  the  Oerlikon 
(."ompany  has  given  considerable  attention.  Ordinary  induc- 
tion motors  are  used  for  traversing  and  travelling. 

Strippfir  Cranes. — Many  of  the  ini|irovenient-s  that  have  been 
made  in  these  machines  are  due  to  the  firm  of  Wellman,  Scaver 
&  Head,  and  one  of  their  machines  is  depicted  in  Fig.  13. 
•  Considerable  pres.sure  may  have  to  be  e.xerted  in  order  to 
strip  the  mould  from  the  ingot.  The  stripping  gear  consists 
of  a  motor,  sevi'ial  re<liictions  of  spur  gear  and  :ih:i!re|  frnm 


Biiilge  Tnuittcay  Fhiiit<. — A  combined  fast  plant  and  bridge 
tramway  for  the  unloading  and  storing  of  iron  ore  is  depicted 
in  Fig.  14.  In  this  equipment  the  fast  plant  consists  of  four 
cranes,  each  of  which  i.**  provided  with  a  two-rope  grab-bucket 
of  -5  tons  capacity.  The  bucket  depends  from  a  movable  trolley, 
which  can  be  racked  through  a  distance  of  about  167  ft.  on  a 
track  40  ft.  above  ground  le\el.  The  maximum  outreach  of 
the  bucket  from  the  dock  wall  is  44  ft.,  and  the  clearance  line 
of  the  dumped  bucket  is  2.^  ft.  above  the  ground.      Sufficient 


I"  10.  II.— M\is  Thoi.i.ev,   120. Ton  Laiu.f.  Cr.  we. 


Fir..  12.— .VuxiLiARv  Tkoli.ev.  120- ton-  Ladle  Crane. 


which  p.,wer  is  taken  by  steel  wire  ropes,  arranged  in  12  parts  clearance  is  provided  between  the  legs  of  the  pier  to  allow  of  the 

reeved  doubles  with  two  part.,  coiling  right  an.l  left  hand  on  the  passage  of  five  trains,  and  the  rear  cantilwer  e.xtensiou  covei^  a 

barrel.     The   r..p,.s  i.nli   the  tongs  upwards  until  the  ignot  railway  track  as  well  as  a  storage  jnle  havmg  an  area  which 

comes  in  r^-ntact  with  a  stationary  ram  which  forces  it  from  the  .-orresponds  to  26  tons  of  oro.  per  linear  foot.     The  buckets 

mould.     To  prevent  undue  load  .oming  U|Mm  the  stripping  di.scharge  either  into  movable  weighing  hoppers  immediai.ly 

motor.  thet,.r.).ie  is  transmitted  through  u  slipping  clutch  on  above  the  trucks,  or  direct  ou  to  the  storage  pUe. 
th''  -icund  niiition  shaft. 


\ 


lOOKiW.  ■  rx  PMtCtHII  or  AKMM 


Kid.  I.T— CoMRIK^D  80AKim    hT  *«0    .<>nilpr««  ClUNr 


iMiisr  m/rio/Kr  /t^mn 


\ll  the  lower  pun  i.f  till-  Ki'iir  nmlaiiied  \silhiii  th>'  t;iii>l''  i- 

lUlili'.  iM>  that  th"'  lonK"  IliliV  pick  U|'  eitlni  iiinot  <>r  iiioulil 

•  \o  ii(  ihcir  p.itilinu.     TIik  cage.  Hituuted  <>ii  oiie  xitl" 

,m1i'  frame,  it  mh  placed  a.i  to  i-imble  tlie  iipei4it<ii   t<> 

.    clear   view    into   llm   H.MikiMK   pil.     .\ii    intere..tini{ 

>  lire  ui  the  machine  i.x  the  cover  lilting  iiiechmii!<m.  detuiliiol 

•  near  being  clearly  nhovrii  in  Fitf.  I.'l. 


rill-  liii.|j;e  iniii 
rri>.>w-!«eetiiin  < oi  i 

and  ill  addit' 

under  the  n 
''lieiir  and  1 1 
end  brinKit  tli>'  i<'i  >l 

ftilmit.t  of  A  trolley   ti 


w  liich 
o  ia  do* 
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signed  to  give  maxi- 
mum stieng-th  witli 
the  smallest  dead- 
weight, and  area  of 
material,  with  the 
membei's  of  such 
shapes  and  so  ar- 
ranged in  the  trusses 
■  as  to  expose  the 
least  possible  sur- 
face to  wind  pres- 
sure. Hoisting  is 
effected  by  a  T-ton 
two  -  rope  grab- 
bucket,  and  arrang- 
ements are  provided 
so  as  to  enable  the 
operator  to  turn  the 
bucket  through  an 
angle  of  90  degrees. 

Readers  of  The 
Electkiciax  will 
remember  that  seve- 
ral equipments  of 
this  kind  for  hand- 
ling coal  and  iron 
ore  were  fully  de- 
scribed some  years 
ago. 

In  the  foregoing 
we  have  described  a 
few  of  the  machines 
which  have  revolu- 
tionised manufac- 
turing methods  in 
two  important  in- 
du.stries.  It  is  evi- 
dent thac  many  of 
these  special  ma- 
chines are  costly, 
and  it  is  equally 
evident  how  greatly 
they  niust  assist 
skilled  labour. 

Transfer  Systems. 
— Where  light  loads 
liavi'  to  be  handled 
transfer  sy.stems  of 
t  ravel  1  ing  hoi.sts  may 
be  used.  On  account 
of  the  moderate  in- 
\fstnieiit  of  capital, 
the  low  cost  of 
upkeep  and  opera- 
tion, and  the  ease 
with  which  it  can  be 
a|iplied,  the  travel- 
ling hoist  is  gaining 
riipiilly  in  popu- 
liiiit\-. 

Kig.  I")  gives  it 
good  idea  of  the 
I'lasticity  of  the  hvs- 
tein.  KroMi  the  dia- 
gram il  will  lie  .teen 
tlint  the  I'l-ntrul  jtor- 
'tinn  of  the  Hhop  Ih 
|M'ovi(led  with  an 
overlieuil  truvejling 
crane,  A.  which  runs 
the  entin-  Imgih  cf 
the  builciing  and  out, 
over  a  railway  aid- 
ing. TIm'  trolley,  T, 
(III  tliu  crane  nuiv  be 


run  of?  on  to  another  crane  bridge,  B,  over  the  north  gallery, 
or  on  to  the  spur  tracks,  T^,  Ta,  &c.,  in  the  south  gallery. 
The  spur  track,  Tj,  runs  to  another  building  ;  T,  and  T3 
e.xtend  out  o\  er  a  railway  siding  ;  T4  curves  round  and  runs 
leno-thwise  of  the  south  gallery  :  T:,  and  Tg  run  across  the 
gallerv.  Hoists  C,  D,  E  and  F  are  installed  in  the  north  and 
south  bays  under  the  gallery  floors.  Of  these,  G  and  D  are 
each  mounted  on  a  travelling  bridge,  whilst  E  and  F  ran  on 
1  beams  lengthwise  of  the  building. 


!.■.      ■|'ii\ssir.ii  Svsri'MS  kv    I':i,Ki  ikh     llnisi^ 


K.\ani|.le.H  could  be  mulli|ilied  tenfold,  but  in  conclu<ling  thfl 
uiidior  Would  ob,sei-ve  that  the  .sanu'  principle  apjilies  irrespeaj 
live  of  the  industry  .Kven  to-day  tlieic  are  niunitioti  works  in* 
which  Ihi'  rneri'  handling  of  the  materi.'il  co.sts  hel.ween  .'ills, 
and  i'2  per  ton,  and  many  men  are  engaged  ail  day  and  e\ cry 
day  in  removing  uteel  jiarsfrom  wagons* and  lifting  the  .naid  l>ai'ij 
hv  mean.-*  of  »  hand  winch  on  to  racks  in  the  storage  yard. 
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Notes   on    the    Electric     Equipment    of    Machinery 
for  the  Handling  of  Materials. 

Summary. — In  this  article  a  numbtr  of  points  are  discussed  in  regard  to  what  may  be  termed  the  detaib  of  electrical  equipment. 
These  include  motors,  speed  regulation,  electric  braking,  controllers,  resistors  and  switchgear. 


THE  crauc  and  allied  trades  arc  peculiar  in  so  far  u>  a  la.r;,' 
pnipoition  of  the  work  calls  for  speciali.sed  knowledge  out- 
side the  province  of  the  crane  maker  or  desi^jner.  As  often 
as  not  the  crane  maker  provides  the  details  and  assembles  a  large 
number  of  parts  purcha.sed  from  outside  firms.  Thus,  the 
whole  of  the  structural  .steelwork  may  be  executed  by  one  firm  ; 
the  gearing  by  another ;  the  ropes  or  chains  by  a  third  ;  the 
hooks  by  a  fourth  ;  the  grabs  by  a  fifth,  and  .so  on.  it  is  not 
unusual  for  different  firms  to  supply  motors,  controllei-s, 
brake-relea.sing  electromagnets,  lifting  magnets,  switchgear, 
safety  appliances,  and  crane  wiring  material.  In  a  word, 
finished  parts  are  the  raw  materials  of  the  crane  trade,  and  this 
method  of  manufa<ture  results  in  the  user  getting  a  reliable 
article  at  a  low  co.st. 


is  apparent  from  Figs.  1  and  '2,  and  that  the  machines  ai-e 
characterised  by  their  good  design  is  evident  from  the  sec- 
tional views,  Fig.  3.  If  by  inill-ty|>e  is  meant  the  best,  we 
look  forward  to  the  time  when  all  motoi-s  w-ill,  as  a  matter  of 
course,  be  of  the  raill-type. 

I nlerchaiiijeabililij. — In  order  to  reduce  the  stock  of  sjiares  to 
a  minimum  the  user  should  insi.st  on  the  .speeds  of  the  driven 
machines  or  mechanisms  being  such  as  to  call  lor  a  small 
number  of  diffei-ent  sizes  of  motoi-s.  .-Vs  au  exam]ile  may  be 
given  a  40-ton  travelling  crane  having  a  10-ton  atuciliary  hoist. 
Travelling  at  the  rate  ol  2.jO  ft.  per  minute  reipiires  a  'ib  H.P. 
motor;  hoi.sting  a  load  of  40  tons  at  i^f.'j  ft.  per  minute  requires 
a  o')  H.P.  motor  ;  hoisting  10  tons  at  38  ft.  per  niinute'requiros 
a  ."$5  H.P.  motor;  and  for  jtraversing  ax,  7.j  ft.  per  .'minute,  a 
7  H.P.  motor  is  required.  ^ 

Interchangeability  applies  not  only  to  the  motors,  but  also 
to  the  accessories.     Altlmii^h  the  controllci-s  cannot  be  made 


Kin.  1.— .Mn.i.  Tvi-K  liii 


.r  Ml  IT.  lit. 


During  the  last  decade  a  iintalile  .nlvaiice  has  been  iiiaile  in 
I  lie  desi;;!!  and  con.sMuclion  of  the  electrical  gi'ar  used  for 
•  i|>erHl,ing  materials  liundling  inucliiiiery.  arid  the  purpo.se  of 
this  aiticle  is  to  record  the  iei|iiirements  and  to  give  ex- 
amples of  iiioderii  methods.  It  shoiilil  be  mentioned  that, 
the  article  is  intended  moie  for  the  user  than  for  the  electrical 
expert. 

.Ml. 11. It-. 

Slnirliiriil  lMniU.—  l)w  to  the  severity  "f  the  Mer\  ice,  motors 

iif  specially  robuHt  con.stnictinn  have  been  developed  for  the 

heavy    eiiKiiieeriiig    indiistiii's.    us,    for   example,    .sn'clworks. 

These  null  type  iMiitors.  n-  tliev  nil-  culled,  cost  more  and  last 

longer  than  orilinnry  motuis.     The  principal  features  that  have 

been  reroiii mended  to  be  incliKled  in  the  denign  of  a  motor  for 

heavy  servici«  were  set  mit  by  .Mr.  H.  Wiley  m  u  I'uper  read 

l<ir<'  the  American   Inttiliite  of  Klectricul  Kii);irieerH  about 

years  ago.     lliri'ct  i.nd  allenmling  current  machines  I'on. 

icted  by  till-  Wesliln^liiilise  ('oinpany  in  accmdiilice  with  the 

iicipiiMlaiii  ilnwn  by  Ml    Wiley  are  depicted  in  Kij;-.    I  In.l. 

\  prune  e.>w<entiikl  in  engineering  is  that  all  paits  ii(  a  niaehliie 

I'll'  to  wear  or  to  bn'ak  do^ii  Khali  be  readily  ins| led  and 

'Weil  ;   and  A  machine  so  roiistrucled  that  it  dues  not  admit 

iich  ready  iiispectinn  is  faulty.     The  ease  With  which  thu 

-il  parts  nf  the  tnill'tVpe  inotiir  can  be  inspected  or  rvnewwl 


Kia.  2.-^T.\ToB  OP  .Miu.  Tvnt  Isui'iTios  Moixm. 

alike  (if  full  ikdvantage  is  to  be  taken  of  the  funduniental  [iro- 
perties  ol  the  electric  niotoij,  controMers  of  tin-  same  horse- 
piiWcr  rating,  n<''vert.heless,  have  many  intenharigeable  stan- 
dard (larts,  irrespective  of  thi'  inlerniil  cunnections  or  of  the 
ilruni  arrangenii-nb) ;  grid  re.sist.iinces  for  a  given  curn>nt  alt; 
interchangeable  ;  and  motor  iiinions  and  brake-geur  for  a 
given  tor<|iie  are  interchangeable. 

It  is  thought  to  be  uniu'ccsjiary  further  »j»!«bouriioobvj«usa 
a  point,.     Left  to  himself  tin-  niakci  .       '  '  .i^ 

many  inti'rchangeable  parts  as  p.'  ill 

many  large  users  and  i  ..i.-niiMi"  .  ii"t 

know  or  who  fail  tu  n  ^.irth  while  to  make 

wicrifices  ill  order  t"  »-■  ■^rriluMl. 

/^l/lHy.     The  mistake  IS   v.  ivunung  that 

a  motor  having  a  long-hour  •  ■  '■'  tTi'tk  down 

than  a  motor  having  a  nun  li  '  '  ^' 

point  of  view  itisliettei  to  ii  n 

of  a  crane  a  slowspecd  m  ■» 

short  lime  rating  than  in  v  i 

N| d  and  a  much  longei  tu  >t 

light  liiuiis  iiave  to  be  haiidl<-«l.  (lie  .luiiaiun  i.^  lu  tiiiiuincnt 
danger  of  being  wroeked.  Hen*  ugaiii  we  would  ailviac  the 
user  to  sup)i|y  u-  deijiil.il  inforinntion  as  p<M.siltlr.  and  to  Icav. 
thi-  <|Ui's<|oii  lit  liiliM^;  Inr  the  maker  to  docidu. 
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Speech. — Apart  from  the  necessity  ul'  keeping;  within  tlie 
specified  temperature  limits,  there  are  otherpoints  to  be  con- 
sidered in  the  choice  of  motors,  .one  of  the  most  impoi-tant 
being  the  speed.  The  fact  that  direct  current  series-wound 
motors  ran  fa.ster  at  low  loads  is  very  advantageous  for  the 
driving  of  lifting  and  hoisting  mechanisms  ;  but  care  must  be 
taken  to  choose  motors  which  will  not  nin  at  exceskive  speeds 
on  .small  loads. 

Theoretically,  liigh-speed  motors  may  be  enrployed  in  cases 
where  the  no-load  oiitpat  is  not  mudi  below  that  at  full-load, 
as.  for  example,  the  travelling  and  traversing  motions  ot  a 
crane.  But  there  are  many  instances  in  which  it  is  preferable 
to  employ  low-speed  motors.     These  have  a  powerful  starting 


(//)  AIIC'mHfing-ciirreiit  liiJiit'tiuii  Motor. 
l'"i(i.  3. --.Suctions  op  Mill  Tvpk  .Motoiw." 

lonpif  ;  ihey  quickly  acquire  full  speed  ;  they  can  be  rapidly 
braked  ;  and.  in  the  cf.se  of  hoisting  mpcliaui.snis,  rojx'  drums 
of  large  diameter  can  be  used  without  an  excessive  amount  ot 
'.'c-aring.  Kurtliennore,  there  is  lii.ilr  or  no  nt,i.sc  from  tlie 
-••iiring  at  low  spred't  and  the  gearing  is  rnon-  riiiiable. 

The  inaxiiniini  permissible  re<liiction  of  load  with  a  sisries 
motor  is*  liniiterl  by  the  .strength  of  the.  armature  bandint; 
wires,  tind  for  each  size  of  motor  there  is  a  yiven  speed  which 
inuHt  not  be  exceeded.     An  exr.ni|>le  is  given  below  : — 

'il.    Mill,  iicrmis.  lorquo. 
of  fiill-lciiKl  torque. 
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ThiiK,  il  il  i-t  di'KJied  (,<>  li>'iverlo>>iltii.v  t:.  Iiikili  sjiiM-.-i  \i,  ise\  idem. 
!i'iin  the  table  that  u  low-sjicexl  motor  Hliiiuld  be  selected. 

VarioiiK  Alleriiiiliiiii-riirri-nt  Mulorn.  In  additinn  to  motors 
of  the  induction  typ<',  a  large  number  of  otlirr  tyites  are  avuil- 
n\i\f.  Kdi  induHtrial  piirpoHcs,  however,  an  alternuting-eiirrent 
ijiotor  wdl  liuvr'  to'pcmseMM  Mpecjul.  eliurinterisi.ics  to  lialunce 
ill'-  remarkable  ftjinjiljcity-'iiotli  eli-ctricul  and  ineihaiiit'al — 
of  the  indiii'tion  motor.  To  the  average  non-elcctriral  user 
such  sini|ilieity  u|ipea]H  more  strongly  than  «ioes  the  i(ii('Mtion 
'  ■'       ■  iforniunee  curves. 

•1  MJngle-|ihaHi'  sii|i|ily  of  Miiitable  freijiii-ncy,  if  clmruc- 
->imilar  to  tlioHc  of  the  direct-current  series-Wound 
motor  are  desired,  it  Would  jirobiibly  be  advisulile  to  u.hc  single- 
]>lins<3 1'f  MM  mutator  motors.  In  the  caso  of  a  jiolypha.se  supjily, 
where  charac.teriHties  rndicnily  liiffereiit  from  those  ol  the 
induction  motor  are  iiiiperative,  the  einiins  of  tlie  polyphase 


comiuutatui  iiun.iii-  Would  Lie  con.sideied.  For  the  driving  of 
cranes,  hoists,  elevators  and  the  like,  the  choice  generally  rests 
between  the  direct-current  motor  and  the  alternating-current 
induction  motor.  From  some  points  of  view  the  latter  are 
less  suitable  than  the  former  ;  but,  as  we  have  said,  simplicity 
is  a  strong  talking  point  in  favour  of  the  induction  motor. 

Theoretieally,  the  air-gap  of  an  induction  motor  .should  be 
as  small  as  possible,  and  the  sjjeed  of  the  motor  should  be  very 
high.  Praoticalh',  the  gap  has  to  be  made  large,  the  speed 
small,  and  the  ratio  of  starting  torque  to  iiormal  torque  as 
large  as  possible.  Large  gaps  and  small  speeds  mean  low- 
power  factors.  We  note  with  a  good  deal  of  satisfaction  that 
some  of  the  principal  electrical  manufacturing  firms  no  longer 
lay  undue  stress  on  the  importance  of  high  jiower  factor. 
Whilst  not  denying  that  high  power  may  be  of  the  utmost 
importance  to  the  supply  authority,  we  are,  nevertheless, 
strongly  of  the  opinion  that  it  is  no  concern  of  the  users 
whether  the  power  factor  is  large  or  small.  The  user's  point 
of  view  is  that  the  motors  do  their  work  with  reasonable 
efficiency  for  indefinite  periods  with  little  or  no  supervision. 
In  this  respect  the  low-speed  large  air-gap  induction  motor 
stands  alone,  and  it  is  for  the  supply  authority  to  improve  the 
power  factor.  There  arc  ways  of  doing  so  other  than  imposing 
irksome  restrictions  either  on  the  user  or  manufacturer. 

It  can  be  .shown  that  for  a  given  duty  induction  motors 
may  have  to  be  more  liberally  rated  tlian  direct-current 
motors.  A  useful  mle  to  remember  is  that  for  satisfactory 
■service  on  a  crane,  or  similar'  machine,  an  induction  motor 
should  be  about  20  per  cent,  larger  than  a  direct-current 
motor  for  the  same  duty.  Thus,  if  the  power  required  is 
20  H. p.,  it  is  well  to  provide  a  motor  rated  at  24  h.p.  in  the 
case  of  alternating-current  equipments. 
Speed  REGUL.vrioN. 
Direci-curreiit  Motors. — There  are  foiir  methods  of  regulating 
the  speed  of  a  direct-current  motor.  These  are  rheostatic 
control  by  varying  the  resistance  in  series  with  the  arnuiture  ; 
\  oUage  control  by  varying  the  line  or  supply  \ ultage  ;  field 
control  by  varying  strength  of  the  magnetic  field  ;  changing  the 
number  of  turns  in  series  on  armature.  The  method  last  named 
invoIv(;s  double  windings  and  two  commutators  (or  two motois), 
the  .said  windings  being  connected  either  in  series  or  j)aralK'l. 

Of  tliese,  rhe((- 
1^°  statfc  control  is 
110  usual    for    motors 

"■O"  of  small  and  ine- 

tliuni  size  ;  and 
the  running  speed 
depends  on  the 
load  as  well  as  on 
the  resistance  in 
series  with  the 
armature.  Volt- 
age control  may 
be  acconi|)lished 
in  several  ways, 
hut  for  hoists.  ti]>s 
and  such  like  nia- 
chinery  the  Ward 
lieomird  .system is 
generally  j'in|ilo\e(l.  This  .system  shows  m  the  best  advantage 
where  the  service  is  such  that  the  starting  and  st,o|)|iing  [leriods 
represent  a  large  ))ro|)ortion  of  the  running  time,  and  when  the 
niotms  (,o  be  (controlled  are  of  consideralile  sizi'.  The  Ward 
lii'onard  .system  is  unrivalled  where  delicate  control  over  a 
wide  range  of  sjieeils  is  desired.  I<'ielil  ciintrol  is  usually  eni- 
|iloyril  when  it  is  desired  to  obtain  s|iiceils  higher  IIkmi  (he 
normal,  hut  occusionally  the  Held  strength  is  increiisnl  m  onhi 
In  riMJucc  the  speed  brluw  the  iiormaf. 

Allrinaliiiii-eiiiniil   M«ii,rs.    The   fo:;r  iiicthiMls  nf  varying 
I  he  speed  of  an  induction  motor  are  :  — 
(<()  Q^  varying  the  resistance  of  the  rotor  circuits. 
(/')   Hy  changing  the  number  ot  jmles. 

((•)  ]{y  concatenation  (>r  ca.'»cade  conniMiidii  nf  two  motors. 
(«/)  Hy  altering  the  fierpieney  of  the  supply. 
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Of  tliese,  the  liist  mi'iitinii.Ml  is  the  iiK^thorl  ^i-iifially 
adopted;  the  second  and  third  im-tliuds  are  limited  to  from 
two  to  four  speeds,  and  the  fourth  mctliod  requires  a  separate 
alternator  for  each  motor,  and  for  this  reason  it  can  seldom  be 
UHed. 

To  illustrate  the  efieet  of  increasing;  the  resistance  of  the 
rotor,  the  group  of  cun-es  depicted  in  Fig.  4  has  been  prepared. 
These  curves  show  that  for  a  definite  rotor  resistance  slight 
variations  of  load  result  in  considerable  changes  of  speed.  Tin- 
said  changes  of  sjieed  are  greater  the  higher  the  resistance  of 
the  rotor ;  and,  at  no  load,  the  speed,  ir?espective  of  resistance, 
practically  coincides  with  the  tlienretieal  speed  of  the  motor. 


^istini! 


Lilitj 


I'lli.  5. — I>Ui:l<AM  111-  Ci.NNKI  THINS  111'  THBKK  I'll  \SK  I.IFTINC 
M.iTllR  C^ONTKOLLKU  .M!li\N<:KII  Folt  I  IntKCf  ITIIUBNT  UkAKINU  O.N  TIIK 
l.iWKRINd   HlllK. 

It  will  be  noted  that  the  nia.\inium  tnniue  is  independent  of 
tlie  resistance  in  the  rotor  circuit,  and  that  varying  the  resis- 
tiui<e  changes  the  slip  au  which  the  tonjue  is  a  maximum. 

ElKCTRIC    BllAKINC. 

Diivrt-vtrfi'iil  M(it<)r». — Any  machine  capalile  fif  transform- 
ing elcitrical  into  nu-chanical  energy  will  also  convert,  mechc- 
nical  into  electrical  energy.  Jf,  therefore,  by  .suitable  arrange- 
ment of  the  control  gear,  the  motor,  while  running  at  high 
speed,  is  cut  oil  from  the  power  supply  ami  separately  or  self- 
e.\cited,  the  stored  energy  will  be  transformed  into  electrieal 
energy,  which  ean  bi'  di.ssipated  in  the  form  of  heat  in  a  .suitable 
rheostat,  and  a  braking  elTect  is  exerted. 

The  value  of  tbe  braking  tor<pie  will  depend  upon  the  cur- 
rent generated.  Tins  rurrent  is  proportional  to  thi-  armature 
voltage,  and  invei-sely  pro|)orlional  to  the  r<'.sistance  of  -.he 
rheo»tft(.  The  armature  voltage,  in  turn.  (|e|>ends  iq)on  (.he 
e.xcilfttidii  an<l  speed  of  rotJition.  l''roni  tliis  it  is  evident  that 
if  botli  exritation  nnil  toripie  are  rolipram,  the  speeil  ran  I-- 
■  ■•Tit.rolled  by  varying  the  reMi^^liim  e  of  ilii'  rheostat.     .Also.  that. 

■ho  tonpie  and  I'.xternal  n-i  t.nire  are  constant,  the  speed 
111  be  controlled  by  varviri-  ili'  '  \eitati<m,  while  if  the  speed 
I  lo  be  retarded  with  e.niHi.ii.  i..i,|ii<'.  the  resistance  mu.st  be 
'  uied  in  propoition  t<i  lie-    i"  •  d 

riie  prim  ipiil  appliratnui  "I  dviniiiiK'  braking  in  nnicliinery 
ilie  bandbni;  ">1  mateiiiiU  i-  I"  leilHling  merliani-iii-.  .\s 
lually  api'lied,  lie-  mi'lliml  . mnixled  of  dis(  nnne.  ting  the 

lor  from  the  line  and  hIioiI  >iicuiting  it  through  a  variable 

I   l.iinee.      This    inelhod    liii"    iIm-    fnlloWing    di.Hadvantages  : 


l'b< 


lowering  spei'ii  \  Ik 

i'li.HHiiig  from  one  imii  I 
'm  ullieM  ariHO  beeiiii  ■  '  ' 
i\  y  and  liglit  load 

■iiiced  when  the  "  ■' 

l>r  I  i-rtnin  conililion  .  i 

l.ini!  effei'l,  fail 
III  Older  ti>  ■•liniiiiiii 
V  e   been   devised,     ind    the    pnii 

I'l'ii.  exe.iiatioh  o(  the  lii'ld  \y 
iii(  is  now  ibitie  in  till-  wii\ 
H  «l«'Mribeil  below  in  'b' 
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AUeriialin<i-c'i r icnt  Motors. — Induction  uiotK>rs  can  be  brakcl 
electrically  in  three  ways  : — 

(i.)  Above  synchronism  by  regenerative  control. 
■  (ii.)  At  any  speed  with  direct  current  primary  excitation. 

(iii.)  By  counter  current. 

Of  -these,  the  first  is  based  on  the  well-known  fact  that  an 
induction  motor,  if  driven  by  mechanical  torque  above  syn- 
chronous .speed,  will  be  converted  into  a  generator  withoiii 
change,  of  connections.  Braking  by  regenerative  control  is 
rarely  used  e.xccpt  for  traction  purposes,  and  in  this  connec- 
tion the  subject  has  been  deiilt  with  exhaustively  by  Mr.  R.  E. 
Hellmund.*  The  second  and  third  methods,  which  have  been 
fully  discussed  by  3Ir.  Hellmund.j  by  Dr.  E.  Roisenberg.J  and 
by  .Mr.  H.  ('.  >Specht.§  are  used  for  lifting  .machinery,  and  tli'- 
following  notes  may  be  of  interest. 

Bi(iki)ifi  irilh  Direct-CurrenLExcitadoit. — In  order  t«  obtain  a 
braking  effect  the  direct-current  supply  is  connected«t.o  tie' 
stator  winding,  and  the  three  slip-rings  of  the  rotor  are  con- 
nected to  a  variable  resistance.  Such  an  arrangeinent  rejne- 
sents  an  alternating-current  generator  with  .stationary  field  iind 
rntaling  polyphase  ajinature,  the  latter  being  connected  to  the 
rheostat.  The  siieed  can  be  controlled  by  varying  either  the 
resistance  or  the  excitation. 

There  are  three  important  limitations  to  the  usefulness  of  the 
method.     These  are  :— 

(«)  It  is  iini»ossible  to  obtain  as  high  torque  values,  without 
much  greatj-r  heating,  when  ojierating  as  a  generator  as  when 
running  as  a  motor. 

(/')  If  while  running  at  high  .speed  too  much  resistance  is  cut 
out.  of  the  secondary  cin-nit.  the  c.inint.er  torque  may  he  reduced 
lo  .such  an  exteni  that  the  load  will  fall  if  it  happens  to  Im-  a 
lioi.stiiig  load  subject  to  gravity. 

The  method  is  said  to  have  been  used  with  success  in  .-Vineriea 
on  coal  and  ore  handling  equipments,  and  it  hsis  also  been  u.sed 
to  some  extent  on  the  Continent.  In  Fig.  5  is  given  the  d, - 
velopmentof  a  controller  arranged  for  this  method  of  braking. 

liiakiiig  by  Conuter  dirrtiit. — The  sjieed  tonjue  curxe  of  an 
induction  motor  for  values  of  sliji  between  0  and  2  without 
ailded  resistance  to  the  rotor  windings  is  .simil.i'  ■•'  -I,',.    '■■ 


|.'li;.  ti.      Ill  Ml  MTBHI.STle   < 


thai  shown  in  Kig.  «.  For  purposes  of  refeienee.  tji«  current- 
toKpie  ciine  has  been  plotted  on  the  samediftgnini.  Toliml 
the  current  corn-sponding  to  a  given  tonpie  it  mu.Nt  be  n'meni- 
ben-d  that  the  lower  branch  ('!>  of  the  current  curve  eorn- 
sponds  to  the  upper  branch  AH  o(  the  si>eedtorque.  and  thiit 
the  up|ier  branch  DF  of  the  curn-nt  ciine  corrt'sponds  t<i  the 

branch  /</•,'  of  the  spe,  !  ' \  e. 

Kiom  Kig.  (i  i'.  will  by  n-\er)»ing  the  rotating 

lield.  a  braking  tonpie.  <  ..,11.x  .iniii.!,:  ui|,u(  'i.oii 

the  mipply  of  /'.'A'  aiiip'ie-  I  ,.i 
with  the  le4i,Ht  amo'iMi  •<?  .mv',! 
qiiited  in  the  r<ii.. 

plogt-i'H..(|\  e|\    til'' 


i'llei  U.tK   tli\>,U 
iif  ninliiill  IS  :lpp 


■Ion 


.i  It  t>  pii  •«!  iiUin^  itioioi 
I  (Oil  oil  ionir»<ller«. 
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The    Control    of   Motors    Operating    Transportation 

Machinery. 

By  T.  G.  TRAVIS. 

Summari/. — The  author  deals  in  general  terms  with  contactor  control,  more  particularly  with  switchgear  for  cranes,  transporters, 
live  roll  trains,  furnace  and  wagon  hoists  and  conveyor  systems. 


AS  a  •rtliok',  till'  contiol  of  clectiically-operated  transporta- 
tion niafhiiHMv-  requires  greater  consideration  from  the 
de.signer  than  any  other  (-lass  of  electric  motor  control 
gear.  The  main  reason  for  this  is  probably  the  fact  that,  in 
general  the  trans])ort.  of  materials  is  merely  an  ijicidental  to 
the  process  of  maniifactiue.  and  as  a  consequence  only  cheap 
labour  Gin  be  employed.  Secondly*  the  time  occupied  in 
moving  materials  must  be  reduced  to  the  minimum,  and  high 


FlO.   1. Co.NT.U  PdU    Tanlj.. 

HpeedH'are,  as  a  consequence  demanded,  wil.h  the  result  that 
iiccident.t  may  in(!an  veiy  serious  losses.  Tliirdly,  and  as  a 
result  of  the  above,  the  control  of  such  inacliini'ry  should  he 
absolutely  fool-])ro(if,  and  in  many  cases,  such  as  cinitinuoiis 
bi'lt.  ciin\  eyor  M'.stetns,  mnst  In-  entirely  automatic. 

The  ifinsi.  recent  f|e\elopmeMl   of  elfctiic.  motor  eontiiil  gear 
(contactor  control)  lends  itsi'lf  adiniraldy  to  the  above  leijuire- 


Fjo.  2. — Master  Co.vthiiu.kh. 


FJO.  3. — .MA.'TliK    t  ...\Tl.iiLl,Kli. 


mcntH,  and  hence  Iiuh  Iipcn  very  widely  udojited  for  this  jmr- 
poHT,  pfiitiruhuly  where  jiirge  powers  and  lii^^h  spee<ls  have  to 
be  dealt  with. 

Tlii.t  Mystfui  ol  r  iiiiurol  conHiHt,><  in  the  ^^loupiii^  and  inler- 
coiinectinj,'  of  II  numlier  of  mii;(netieally  oper/ited  Mwitclies  or 
contiictorM  io  provide  the  neeenHury  luntrolliiig  conneitions 
(or  the  motor.  The  contactor  ojieruting  cireiiitH  are  con- 
trolled by  tin-  operator,  l»iit  govi-rned  by  uutoniatic  devices 
nil  ..ij... lilted  in  the  contailor  gear. 


The  most  exacting  coiulitions  of  control  are  those  demanded 
of  motors  operating  steel  mill  drives,  such  as  cranes,  roll  trains 
and  furnace  chargers.  The  control  ot  furnace  and  wagon 
hoists  where  floor  level  stopping  with  varying  loads  is  required 
also  jjresent  special  probletns  to  the  designer,  and  generally 
every  system  of  belt  conveyors  presents  its  own  i)roblem  in  the 
interlocking  of  successive  conveyors  to  prevent  "  dumping  " 
of  the  material  when  starting  up  and  stopping. 

Cranes  and  Transporters  controlled  by  contactor  control  gear 
can  be  arranged  to  eliminate  all  jiossibility  of  abuse.  The  rate 
ot  acceleration,  the  api)lication  of  the  dynamic  brake  for  lower- 
ing and  reverse  torque  for  "  plugging  "  can  all  be  controlled 
;-,utomatically  and  set  to  operate  at  any  desired  point,  not  bi/ 
the  oj)erator  but  by  the  skilled  authorised  attendant  whose 
interest  is  continuity  of  operation.  In  some  cases  extra  slow 
s|)eed8  are  required.  These  may  be  obtained  by  the  use  of  a 
sliunting  resistance  connected  across  th<'  armature.  The 
minimum  speed  obtainable  on  a  series  motor  with  such  an 
arrangement  is  from  5  per  cent,  of  normal  full  load  speed  at 
full  load  torque,  and  by  shunt- 
ing the  series  field  in  a  similar 
niiinnner  sjjceds  up  to  25  ])er 
cent,  above  normal  with  full  loiMl 
torque  can  be  obtained.  The 
controllers  can  be  arranged  to 
a]>ply  a  dynamic  brake  auto- 
matically when  the  master  con- 
troller is  in  the  "  off  "  ])ositiou  or 
on  failure  of  voltage.  Figs.  I 
audi  show  a  contactor  control 
panel  aiul  master  controller 
providing  the  features  of  power 
hoisting  with  slow  speeds, 
dynamic  brake  lowering  and 
dynamic  l)raking  for  the  "  oil 
position  for  a  W  ii.p.  crane 
lioisting  motion  on  220  volts 
direct-current. 

FiiriKirr  Charijcrs. — The  man- 
ner in  which  ftirnace  chargers 
iiie  usually  handled  by  the 
o[ierators  is  (|uite  suHicient  proof 
of  the  necessity  for  some  form  of  control  gear  which  will  keep 
the  stresses  imposed  on  the  motors  within  safe  limits.  Ciiii- 
lactor  control  will  su|i])ly  all  this  iuid  at  the  same  time 
leave  the  o])erat(ir  ample  maigiii  for  (|uiek  and  exact 
handling. 

I'oWer"  foiWiUil  .iiid  reverse  is  in  general  ;dl  that  is  w- 
quiieil,  with  l>ossildy  dyiiiiiiii(^  hraking  in  (lie  ■' dlT  "  position 
Io  pro\  ide  «|ui<^k  stopping.  Tlie  mast.ei-  eontroljer  in  general 
need  only  have  twr)  points  on  either  side  d!  tin'  "  olT  '"  ))osition. 
'.'■.,  a  slow  speed  jioirit  for  adjusting,  giving  15  ])er  cent,  to 
-5  per  (  etit.  of  full  speed  and  a  full  speed  jioint.  Such  a  master 
(  out  roller  is  very  small  and  is  shown  in  Kig.  \\.  This  class  of 
master  controllei' may  also  he  used  for  the  traveivse  or  travel 
motions  of  cranes  and  transjiorters  where  two  ]ioints  of  contidl 
usually  provide  all  that  is  recjtiiri'd. 

Kig.  ■!  shows  the  class  ot  conlaeliir  p.'inel  whieli  meets  the 
reipiirements  outlined.  One  of  t.iie  dillicidties  wliich  is  fre- 
quently met  in  the  ease  of  furnace  chargeis  is  tin:  i)ro\ision  of 
silllicient  mom  for  the  eontactur  jiani-ls  oii  the  charger.  This 
can  he  gone  rally  overcome  by  li.ving  the  coiituetur  jianels  on  the 
framework  abir\  e  the  operator.  This  incidentally  places  them 
out  iif  his  reach. 


Kid.  4. — Contactor  I'.vnki,. 
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Livp  Roll  Trains. — Wheiv  tlir  n.iitiul  of  live  lull  trains  is 
effected  by  drum  controllers  it  is  no  infrequent  occurrence  for 
the  controller  fingers  and  drum  rinses  to  be  changed  twice  a 
week.  This  was  the  case  in  a  drive  on  which  a  contactor  con- 
troller was  recently  installed  of  the  type  illustrated  in  Fig.  5. 
The  contactor  controller  has  run  witlii>iit  i'.ny  attention  under 
exactly  the  same  conditions  for  the  l:isi  lij  months.  There 
have  been  no  renewals  of  contacts,  and  furthermore  no  .strijiped 
pinions  on  the  roll  train  or  burnt-out  armatures  during  this 
period.  Under  the  old  conditions  thi^se  were  foiinightl>- 
occurrences. 


Ku;. 


CuXTAIT'll!    I  MSrUi'l.l.Kll. 


Till"  control  pri>\  ided  for  tln-se  conditions  is  similar  to  tUni. 
for  furnace  chargers,  but  without  the  ilynarnic  iiraking.  and 
with  three  points  in  eai'h  direrlion  on  t.lii'  master  controller. 
These  thri'e  points  gi\  e  : 

I.  A  jilug^ing  or  re\erse  torijui'  |"i>ilion  for  rexersiug  the 
motor  to  take  m|i  tin-  back  lash  mi  iIm'  i^'^ir  triiin  only.  Tin! 
r»llK  do  not  nio\e  on  this  point.  Int  ili<'  >v!io|i'  truin  is  brought 


— DllilSfT  DrHRKXT  Ti  iiN.ki  r.  i  iuhoinu  (  u\ru<>t.Li.ii. 


^p  "  taut."  HI)  to  fipetnk,  ill  order  to  jirovide   a  Ninootli  Ntarl  oii 
U,    wlmh   ^^'l\l'lt  a  hIow   "I d   of  tibout  2fi  per  n-iit.  iif  full 


(or  msiiipiil.itiiig  the  billi't  or  bur.  Ac 


'    This  iH  ih.<  (nil  •<piid  piiiJiHiii. 

I'll"  Mi«»t«r  ciiiitroliir  is  exiictly  wiiiiilitr  to  h"\n.  'X     Pijt.  0 
'I  dimrt  niti>'iii  ii.iiluelor  roiitrnller  fni  lliit  work. 
■""•!■  run/   W'liiioii   lliiifit      Thr   pi-rfei'timi   of   roiitMctor 
I  Im*  reiidcri'd  uiiiu »jmry  the  pro%  i»iiin  "f  <'litl>iirMl«< 

ihl  l.ioiiard  coiitml  mlienie.H,  whirli  in  niaiiy  inFit«ticiHi  wm 


necessary  for  this  class  of  drive  under  the  old  conditions. 
Blast  furnace  charging  demands  continuous  operation  in  order 
to  keep  the  siock  level  constant  in  the  furnace,  and  any  serious 
interniption  in  charging  will  mean  a  reduction  of  the  umnelt'Cd 
protecting  layer  at  the  top  of  the  furnace,  resulting  in  the 
charging  bell  and  top  gear  being  burned,  even  if  thi' 
furnace  is  not  blown  out.  In  some  ca.ses,  and  particularly 
with  Wi!gon  hoists,  accurate  stopping  is  absolutely  essential, 
and  must  not  vary  more  than  an  inch  or  two  even  with  a 
varying  load  in  the  buckets  or  cage.  '  . 

Kig.  6  shows  a  direct-current  furnace  charging  controller  foi- 
a  compound-wound  motor. 

The  operating  speed  is  adjustable  and  set  by  the  liehl 
regulator  hand-wheel  shown.  Dynamic  bi-akijig  for  a  final 
dead  stop  is  provided,  and  level  stopping  is  provided  by  a 
.series  of  four  limit  switches  at  each  end  of  the  tnivel.  Th>- 
first  switch  operates  at,  say,  10  ft.  from  the  end  and  reduces 
the  speed  by  25  ])er  cent.  The  .second  switch  operates  a  few 
fei't  licyond  this  and  reduces  the  speed  to  .50  per  cent.  The 
final  switch  operates  right  at  the  end  of  the  travel  and  sto]is 
the  motor  by  dynamic  brake  from  2-5  per  cent,  of  full  speed. 
Thus  very  accurate  stopping  is  obtained  without  any  sudden 
jerks.  The  master  controller  »ised  is  again  similar  to  Fig.  .3 
with  two  points  on  each  side 
giving  a  slow  2.")  jier  cent,  speed 
:illd  full  speed. 

( '()/( iri/or  Si/xlrni". — This  class 
of  dri\e  is  generally  unlike  all 
tin'  above  in  that  it  is  contin- 
I'ous  running  at  full  speed  and 
iHin-reversing,  conse(|nently  the 
siaiting  and  stopjiing  can  be 
controlled  by  a  simide  ]iush- 
button  ."-witch  as  shown  in  Fig.  7. 
Where  the.  conveyor  .system 
consists  of  a  series  of  separate 
conveyors,  each  operated  by  a 
.separate    motor,    however,  it   is 


I'm.  7.     rrsii-Urrr.iN 
Switch  ("ontkhl. 

iM  !■■  ssaiy  to  insure  that  the  sii>  >  i^si\  i-  ■..ii\.\ 
.'iid  stopped  in  ]iioper  .sequence.      For  iti-Uim 
\  1  yor  must  be  stnrted  first   iind  the  liiM   ■  ' 
riiis  can  ejvily  be  prox  ided  by  rontartor 
.\  hole  sy.Hiein  of  any  number  of  ron\eyoi> 
■topped  by  a  single  pushbii.  (on,  Micli   as  i' 
liows   an    I'liclosrd    e<in(jMii>r   controller 

•npplii'd  for  u  lloiii  mill  wlni.'  i •■ 

■  •f   intlamniiibli-  dusts  is  es,si'ii" 
.  oiitiolliiig  a  .viuirri'l-cage  alt.i 
Mini,  pr»\  ide.s  .igainst.  op>'n  s| 
.\ny  contnetori'ontrollei  i  nn 
lection  whii  li      '        ' 
•.he  eontlollp 
po-Mble   Wli! 

mlilitioiml  :■< 
prt'tet-tiiin  'r 

,l...up..,.., 

.inn,  or  «i.  ■ 
•  II  |Mil  liii«  11 
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The   Modern    Car^o   Crane. 

By  CI.Al  DK   M.   TOPMS. 

Sinnmnrij. — The  relative  advant^es  of  the  electric,  steam  and  hydraulic  types  of  crane  are  first  outlined  and  typical  designs  are 
brieflv  given.  For  the  handling  of  cargoes,  speed  is  of  first  importance,  and  therefore  this  desideratum  is  borne  in  mind  in  the 
equipment  that  is  provided.     Details  are  described   for  giving  the  various   motions — hoisting,  slewing  and  luffing — and  reference  is 

made  to  the  wear  of  ropes. 


THE  term  "cargo  crane  "  is  generally  understood  to  refer 
to  cranes  handling  every  kind  of  seaborne  goods,  excejvt- 
ing  princi]ially  coal  and  coke,  ores  and  grain.  Practi- 
cally every  other  class  of  article  is,  to  a  greater  or  lesser  extent, 
dealt  with  hy  caigo  cranes.  The  nature  of  the  goods  includes 
an  infinite  variety  of  qualities,  from  durable  hardware,  such  as 
steel  sections  as  used  for  st.ructural  work,  to  fragile  and 
peri.shable  foodstuffs,  such  as  eggs,  &c.  .V  large  quantity  of 
these  goods  has,  therefore,  to  be  handled  very  carefully,  and 
it  is  essential  that  goods  of  all  classes  should  be  handled 
expeditiously  and  economically.  In  peace  times  it  is  of  the 
utmost  importance  that  a  cargo  should  be  discharged  or 
loaded  in  the  least  possible  time,  as  the  capital  value  of  the 
sliip  is  practically  lying  idle  during  the.se  operations  ;  but 
particularly  during  the  present  crisis,  rapidity  of  action  is  an 
unquestionable  necessity. 

The  UtUi\  annual  value  in  pounds  sterling  of  the  e.\|)()rts  plus 
imports  of  the  l-nited  Kingdom  in  1913  was  approximately 
il.lKj.OOO.nOO.  and  was  tiie  largest  total  of  all  the  great 
manufacturing  countries  of  the  world,  and  if  jxiunds  sterling 
could  lie  conveniently  conveited  into  lbs.  avoirdupois  it  can 
well  be  imagined  that  the  grand  total  Woidd  be  something 
stupendous.  Nevertheless,  the  Weight  of  goods  corresponding 
to  the  al>o\  e  value,  whatever  it  may  be,  is  anmially  handled 
at  the  ports  of  the  United  Kingdom,  and  a  very  large  ])ovtion 
of  it  is  dealt  with  by  cargo  cranes.  A  little  speculative  reason- 
ing will,  tlii-refore,  give  one  some  slight  jihysical  conception  of 
the  enormous  amount  of  work  performed  by  cargo  cranes 
throughout  the  country,  and  when  we  contemplate  that  a  large 
percentagf'  of  the  neces.sary  commodities  of  life  are  im])ora'rl 
into  thi.s  country,  their  im])ort.ance  and  influence  as  a  factor 
ifi  our  national  e.xi.stcncc  will  be  nv.lised.  Owing  to  our  ex- 
1i'nsi\e  navigable  .seaboard,  plentiful  ])orts  and  a  ])re-war 
preponderance  ol  cargo-carrying  sliijis,  it  is  probable  that  the 
number  of  cargo  cranes  in  this  country  "is  in  excess  of  that  in 
any  other  country  in  the  world,  and  as  the  ovenvhelming 
majority  of  these  cranes  have  been  designed  i',n<l  built  at  iuinie, 
wi-  have  hail  ample  o|iportunity  to  8tu<ly  the.  re(|uirements  and 
t^i  develop  the  design  to  an  extent  which  sliould  enable  us  t<> 
ilefy  foreign  competition. 

About  25  years  ago,  when  the  a[i]ilication  ol  electricity  hud 
not  yet  extended  to  anything  approaching  the  limits  it  has 
to-day,  the  whole  of  the  cargo  crarii-s  in  this  ((Uintry  were 
o[ieratei|  I'ither  l»y  steam,  hydraulic  or  hand  ]ioWer,  the  latter 
being  of  small  iinjiortjince  relative  to  .steam  and  hydraulic 
jiower.  I  helieve  it  was  in  lHii2  that  the  first  electrically- 
driven  crane  wun  made  for  Soitthampton  Karbour  lioard,  and 
jifoved  to  be  HO  Huecessful  in  practice  that  users  began  to 
serioiifijy  conHider  this  tyjie  in  competition  with  the  then 
e\i-<tiriv'  "t'-iim,  hydraulic  and  liand-operated  tyjies. 

'I'll'  ill  .idvuMtuges  of  the  hanil-type  as  conipareil  with  the 
ijii  III'  I  lane  for  cargo  handling,  where  rapidity  of  working  is 
''MMcMiial,  are  oIivIouh  anil  need  not  be  ('oniinenled  upon  :  but 
with  Hti'um  ftn<l  liydratilically  operated  craneH  the  eomjiacative 
i:i'  1  H  are  not  fMi  oliviouH,  and  perhaps  juMtify  further  analysis. 
I  I  .  -  rertain  local  conditions,  where  (or  various  reasons  the 
.;i)|iiii  .iiion  of  ejeciric  power  JiaH  not  extended  nr  is  not  con- 
venient, the  Hteain  cargo  crane  is  ittill  u  formidahle  competitor 
U>  the  electric  crane  ;  hut  in  the  majority  of  cawH,  eH|)ee.ially 
if  the  amount  of  crane  plant  it  iit  nil  ext<-nsive  and  electrii' 
power  iM  uvailuble,  the  Mteain  crane  Ik  nt  a  diwidvantage.  The 
princijml  advunfjigis  of  the  electric,  crane  over  the  steam  crane 
iir<'  as  follows  :- 

("I  Til"'  lriinsniiHF<ion  of  elpctric  power  to  the  docks  is  hinijih', 
ions  and  involves  no  mcchttDical  Jiandlinj^,  whncttH  with 


the  steam  crane,  coal  has  to  be  taken  to  the  cranes  and  hoisted 
u]i  to  the  crane  bunkers  frequentl}',  as  the  capacity  of  the 
latter  are  usually  small,  and  often  require  replenishing.  Water 
has  also  to  be  pumped  or  hauled  u]i  to  the  boiler,  and,  as  the 
latter  may  commonly  be  20  ft.  above  dock  level,  a  small  force 
pump  is  desirable  and  often  provided  for  this  jmrpose. 

(h)  The  speed  control  of  an  electri(^  motor  is  much  more 
♦sensitive  and  easy  to  govern  than  that  of  a  steam  engine,  and 
there  are  fewer  handles  to  work. 

(c)  The  machinery  cabin  in  the  case  of  the  electric  crane  can 
lie  kept  much  cleaner. 

((/)  Less  attention  required,  as  there  are  no  steam  pi])ing  and 
liackings  requiring  attention,  no  boiler  fires  to  light,  and  oiling 
is  not  so  extensive,  the  electric  motor  bearings  being  self- 
oiling. 

(c)  Much  coaler  in  hot  weather,  and  much  quieter,  thus 
enabling  the  ojJerator  to  hear  instructions  when  necessary. 

( f )  The  machinery  generally  liecomes  simplified,  the  motor 
being  a  sim])ler  mechanical  ]iiimc  mover. 


I'lO.   1. 


its  own  |i 


rticuiaily 
.supply  it 


(ij)  ( )wing  to  the  motors  giving 
an  even  torque,  tlieie  is  no 
vibration  of  the  revolving  struc- 
ture, as  is  sometimes  experi- 
enced from  the  ])ulsiitic)u  of 
steam  engines. 

(/()   Fewer  s|iaie    ])ar1s   ti 
carried'in  stock. 

(/)  Can  be  worked    at  h 
s])eeds,    owing     to    tiie    simple 
nature  of  the  control. 

On  the  other  hand,  there  uic 
cases  where  a  crane  is  re(|uii<'d 
in  an  isolated  area,  and  under 
these    circumstances   the  steam   <  i; 
.suitable,  as  by  virtue  of  generatin;j 
l)ccomes  a  self-contained  unit. 

As  far  as  I  know,  there  are  no  costs  ol  working  for  steam 
cranes  available  for  comparison  with  the  electric  crane,  so  that 
defiidte  figures  regarding  economy  cannot  be  given  ;  but  it  is 
clear  that  'wliere  ])ower  is  generated  on  a  large  scale  with 
ellieient  boilers,  machinery  and  fuel  handling  plant,  &c.,  the 
cost  of  ])ower  ])roduction  must  inevilably  be  much  less  t.lian 
wlien  it  is  generated  nndiT  the  iicicssaiily  inellieient  cnii- 
ditions  Whit^li  apply  to  a  sleuni  i  raiie  Knilri ,  e\  I'li  after  making 
due  idlowanee  for  the  conversion  hisses  Irniii  niceli.anical  t(i 
elect  rical  )iower. 

Fig.  I  showsa  tyi>ical  steam  crane  sui tali le  fni- cargo  haiulling. 
and  the  following  short  descriiition  nniy  be  of  interest:  The 
Hiiperstructure  Would  ('(insist  of  mild  steel  or  cast-iron  side 
cheekK,  having  the  nnichinery  between  them  and  exteiidiii" 
backwards  to  providi^  a  jilatform,  on  which  are  plaicil  il^ 
boiler,  coal  bunker  and  feed  water  tank.  The  iiece.s  .m  > 
l>allast*oul(l  he  fixed  below  the  boilei  platfoiiii,  as  far  bin  k  .i 
possible.      The  foot  of  the  jib  Wiiidd  lie  su])|i(irted  bet.Weeii  IIm 

cheeks  at  the  front'.     The  wiinle  of  (he  superstnictuic  \mhiM 
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revolve  around  a  mild  steel  post  securely  fixei  into  a  bed  in 
the  top  of  the  gantry,  the  weight  being  carried  by  two  front 
and  two  back  rollers,  which  run  on  a  circular  turned  path  ; 
this  is  usually  provided  with  an  internally  toothed  wheel,  in 
which  the  pinion  of  the  slewing  gear  works.  The  boiler  would 
}>f  of  the  vertical  type,  provided  with  two  or  more  cross  tubes 
and  fitted  with  the  usual  fittings  ;  in  some  cases  the  boiler  is 
lagged,  but  this  is  not  always  the  case.  The  steam  at  80  lb. 
or  1001b.  pressure  would  be  taken  from  the  top  of  the  boiler 
to  two  steam  cylinders,  one  on  either  side  of  the  side  cheeks. 
One  of  these  cylinders  is  generally  provided  with  i\  pump 
worked  from  the  cross-head,  which  p.utomatically  pumps 
water  from  the  tank  into  the  boiler  whilsi  the  engines  are 
running ;  if  not  so  provided,  a  separate  donkey  punij)  or 
injector  will  be  neccssan'.  In  many  cases  an  injector  is  placed 
on  the  boiler  as  well  as  one  or  other  ot  the  pumps.  The  engines 
drive  both  ends  of  a  cross  shaft,  which  nins  across  the  centre 
of  the  crane,  and  which  contains  tln'  pinions  and  clutches  for 
the  hoisting,  derricking,  slewing  and  travelling  gears.  The 
exact  arrangement  of  these  varies  according  to  the  maker,  but 
the  appro.ximate  positions  of  the  hoist  and  derrick  barrels  are 
shown  in  the  figure.  The  travrlljng  is  done  by  means  of  a 
shaft  passing  down  thrfmgh  thi-  post  and  then  by  means  of 
bevel  gi'aring  and  shafting  to  the  axles  under  the  gantry. 

Advaxtaces  of  the  Elf.ctrw  Crane, 

The  ))rincipai  advantages  of  thf  electric  crane  as  against 
the  hydraulic  crane-are  as  follows  : — 

{a)  Simplicity  and  relial)ili!\  of  the  transmission  of  the 
])ower  from  the  station  to  the  cnmc  site.  The  electric  mains 
an-  laid  in  most  cases  underground  and  require  little  attention, 
but  in  the  case  of  the  hydraulic  mains  there  is  always  the 
possibility  and  actual  occurrence  of  trouble  due  to  frost  or 
moving  ground, 

(h)  The  travelling  of  an  electric  cargo  crane  is -])erformed 
by  the  sim[)le  ojleration  of  working  the  travi-lling  moior 
controller,  whereas  in  the  case  of  the  hydraulic  crane,  when 
it  is  neces.sary  to  move  the  crane  from  on<-  posiiion  to  another 
to  suit  the\arious  ships"  holds,  the  operation  is  one  involving 
manual  labour,  owing  to  the  fact  that  hydraulic  cranes  are 
usually  provided  with  hand  operated  travi-lling  motion. 

(r)  The  electric  crniK'  ecn  slew  round  continuou.sly  in  any 
one  direction,  whereas  the  hvdraulic  crane  has  o(dy  a  limited 
niovemi-nt  in  one  direction  before  it  i,s  necessary  to  slew  in  the 
upjirMite  direction. 

('/)  In  the  electric  crane  a  miriiniimi  of  power  is  consuinetl 
in  lifting  the  empty  hook  or  light  loads,  whereas  in  the  hyiiruulic 
crane,  even  with  com))ound  cylinders,  it  is  clearly  not  pos,Hihle 
to  regulate  the  consumption  to  I'orre.tpond  exactlv  to  the 
loi.,.l, 

(r)  Klectric  power  is  more  ■■coriomical  in  cost  of  working. 

On  the  creilit  side  of  the  hvdruulic  cr^ne,  however,  may  be 
mentioned  the  simplieity  of  the  mechanical  gear,  the  ease  with 
wlii<'li  it  c:in  he  ciintrolled,  and  the  efTicient  !iutomii;ic  I) raking 
sv'stem  ot  (he  livdruulic  riiiiis. 

.      In  HuliMtantiution  of  (he  remark  made  in  item  (<)  may  lie 

'mentioned    the   experiments  carried   out  by   iMr.    Vincent    I.. 

Hhn  en  (now  Sir  Vincent  L.  Haven)  at  Middle<|i rough  Docks. 

Vfith  the  object  of  comparing  the  com   nf  tin-  hydraulic  imkI 

electric   syrtteins  um  iipplied   to  dockside   plant.     The   results 

of  ihese  experiments  nil-  yivi-n  in  a  Tipper  read  n'.   the  Chici'Ko 

1    iHiitinj;.   .M«.\    end   .lune.   I'Mil,  nf  the   .Americcn   S<iciety   of 

liariieal  Kngineers.     These  experimenti  were  of  iin  e.xiiru"- 

rhariicter,  and  it  Was  fuunil  lliet  ihe  cost,  of  performiUK 

"P  foul  Ions  of  Work  by  mh'i-iis  <if  the  li\  dritu lie  crime ',vai 

'hI  .the  til icciipieij  being  (ie\  en   Inturs       I'rrciselv    ihi- 

"•  wiirk  wiis  Inter  performed  by  the  electric  iTiiiie.  iiiid  the 
'    per   I. (Hill  foot  tnn.x  Wi-.s  found   to  lie    \n    2'.1<l  .   and   the 

"•  occupied  h\  hours.  It  w«m  Mtnted  in  the  idiov  e-nientione<i 
l's|s>r  that  the  total  nu\  ing  elTecte<l  h\'  the  electric  crnhi-. 
including  (rune  men  and  Isbourers,  Wiis  'iU  per  cent.,  but 
""•    lourl    fi'.(  tor    for    tl |e.  trie     cnuie   wei     omI\   ~<\  \»r 

'•<  .    as  ngeinsl     III    per    cent     lor    the   liy.lmilic    crane. 

'    ihill      if    iimre     cnuir.-)    hlid    1 n     Wiilkilli;.     better    resillls 


Would  have  been  obtained  for  the  electric  crane,  and  it 
was  estimated  that  a  total  gain  as  high  as  50  per  cent, 
would  have  been  realised.  The  author  also  stated  that 
the  hydraulic  crane  was  of  an  up-to-dat«  design  and 
provided  with  three  vertical  cylinders  for  lifting,  and  was 
overhauled  bv  the  makers  and  in  perfect  condition  before  the 
trials  were  made. 

A  typical  design  of  hydraulic  crane  is  shown  in  Fig.  2,  to 
which  the  following  description  refers :  This  figure  shows 
a  fi.xed  jib  which  is  very  common  in  this  type  of  crane,  also 
hand  travelling  gear  at  each  corner  of  the  plated-in  gantry. 
It  will  be  .seen  that  hoisting  is  effected  by  passing  a  chain  or 
rope  which  is  anchored  to  the  body  of  the  hoisting  cylinder, 
over  pulleys  at  the  head  of  the  ram,  then  around  pulleys  a^ 
the  foot  of  the  cylinder  and  thence  to  the  jib  head,  .so  that, 
when  pressure  is  applied  in  the  cylinder,  the  ram  rises,  taking 
u|i  the  chain  and  .^o  lifting  the  hook,  the  height  of  lift  being 
determined  by  the  length  of  stroke  of  the  cylinder  and  the  • 
number  of  times  the  chain  or  fope  passes  over  the  ram  head. 
Slewing  is  effected  by  two  cylinders  fixed  to  the  gantry  oui 
either  side  of  a  drum  which  is  fi.xed  to  the  bottom  of  the  mast. 
A  chain  is  anchored  to  each  cylinder,  passed' over  a  pulley  on 
the  ram  head  and  then  back  to  the  drum,  around  which  it  is 
wound  a  .sufficient  amount  to  enable  the  n»volving  part  of  the 
mr.st  to  make  one  complete  rev  olution.  It  will  be  obvious 
that  b\  admitting  water  to  one  cylinder  and  opening  the  valve. 
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to  empty  the  other,  the  one  r^ni 

will  be  ])ushed  out.  and  so  uncoil 

chain  from  the  drum  which  it  is 

pulling  aroiind,  whilst  the  other 

is  being   jiulled   in     through   its 

chain    being    coiled    on    to    the 

drum.       .'V    cast     iron    balance 

weight    is    provided    on  a  back 

arm  attacbed  to  the-jnast.  eejual 

in    moment    to   about    half   the 

moment  of  the  weight  lifted   hy 

the  crane.     The  hydraulii-  crane 

is  usually  worked  at  a   jiressure 

of  "(to  750  lb.  per  .sf|.  in. 

Having  now  briefly  enumeiat'Nl  the  relative  advantMges  of 

the  electric  cargo  crane    as  conipareil   with   hand,  steam,  or 

hvdraulic  cranes,  an  analysis  and  description  of  a  thoroughly 

modern  electric  cargo  cram'  may  lie  of  interest. 

Figs.  .1   10  shi.w  in  "inline  a  number  of  types  of  cranes  *••« 

UKe<l   for  different   local   conditions.     The  various  types  eu- 

re<piire<l   uii   wharves,   depemlinu   upon   the   space  _  available. 

(Ill   inodi-rn  wharves  whii-h   have  been  laid   luii  to  suit   the 
coiiditioiiM  pH'v  ailing  at  the  present  iIkv,  such  cranes  as  tlu»se 

in  Figs.  .H  .'i  mivhf.  bi"  used,  which  In  \  e  i<  sp.o  e  provided  under 

(he  g«ntr>    suUicient  for  a   single  or  double  line   of    railway 

trpcks. 

ReferriMi{  to  them  sepirati'ly.  Fig.  3  Bhows  «  modprn  ty|K» 
of  high  gnntrv  crane,  with  a  Imht  hrncd  unntry  made  of 
cngles  connecttll  hv  gll^scl  phliv  .unl  i.ipuble  of  trnxelliiig 
on  four  or  efjjlit  whi>els  aloiivt  the  ^sli.irl  The  gantry  is  sur 
nioiinted  by  a  supersiiucture  which  revolves  on  a  live  ring 
of  steel  roller*,  and  which  is  kept  in  position  by  a  centre  pin 
lixed  in  the  centre  of  the  gnntry.  nnd  through  which  the  vrinvi 
pnvi  to  ctinvoy  current  to  the  upper  part  of  the  crane      "" 

"Upersttllitlire    is    co\i|..i  ' 

sepiirste  Miolors  for  ilri 
.1'  rn.  Loi-       l''u'     I  s|,,  . 
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superstructure  contains  a  mast  which  is  ^Jivoted  just  above 
the  portal,  and  revolving  on  rollers  which  engage  in  a  hori- 
zontal circular  path  turned  in  the  top  of  the  gantry ;  otheiwise 
the  crane  is  similar  to  that  shown  in  Fig.  3.  Fig.  5  shows 
another  type  of  fixed  jib  wharf  crane.     In  this  case  no  great 
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■height  of  lift  is  required,  and  the  jib  is  therefore  kept  as  low 
as  possible.  The  gantr}'  for  this  crane  consists  of  main  plate 
web  j^irders  supported  on  legs  made  of  rolled  steel  joists  or 
channelc  This  crane  is  shown  mounted  on  ground  wheels 
for  travelling,  but  whether  a  crane  is  made  fi.xed  or  capable 
of  travelling  depends,  of  course,  entin^ly  upon  the  nature  of 
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the  work  wlii<li  it  Iiuh  to  do.  In 
iriany  Cttses,  wharves  have  been  built 
HO  narrow  that  there  is  little  or  no 
room  on  wliifli  to  Htand  n  crane,  and 

if  one   were  to  adopt  one  of  the  types 

alreiidy  wliown,  the  Menjci-  roiid  would 

be  obBtnict*'d,and  wife  pu.sHi-.gc-  around 

them  lit  tinie.s  made  impossible.     The 

difficulty   in    inercorne    hy   means    of 

•■ranes  as  Hhown  in  Ki){.  'i,  wlijili  leavi- 

tlie  .Hpace  entirely   fri-e,   or   by  thoKr 

^liown  in   KiK".  7  ''.  which  olTcr  little 

ohstniction.    FIk-  (i  shown  a  roof  crane 

iin  a  slojiing  roof.     This  makes  u  very 

neat  ami  nerviceable  crane  when  the 

roof    JM   of   a   Hulfiejently   hecvy  con- 

Mt.nietiofi  to  cr.rry  the  loatU  itupimed 

on    it   by  the   crane.     Fig.  7    shows   a   Hemipoital  cianc    iti 

which  the  (nint  leg  alone  Htandn  on  the  wharf,  leaviii;{  lln' 

M'Hl.  entirely  free  for  traffic.     The  HU|ierHtruetiire  is  mounted 

'in  the  front.  |>ait  of  the  (gentry  and  revolves  on  uli\c  ring  of 

'olliTM  ttimilar  to  that  in  Fig.  3.     Fig.  S  nhows  another  type  of 
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.semi-portal  gantry  on  which  a  low  truck  crane  travels.  This  ty]>e 
enables  the  hook  to  cover  a  bigger  range  with  a  crane  of  shorter 
radius,  but  is  a  rather  heavier  and  more  expensive  crane. 
Fig.  9  shows  a  wall  crane  which  is  quite  a  common  form  oE 
crane,  and  is  often  used  on  buildings  with  little  or  no  wharf 
between  tbem  and  the  water.  A  transporter  crane  is  shown  in 
Fig.  10,  which,  by  standing  well  back  from  the  water's  edge. 
leaves  the  space  available  for  a  railroad  to  run  between  it 
and  the  edge  of  the  wharf. 

Types  3  and  i  are,  perhaps,  the  most  common  forms  of  cargo 
crane  as  used  in  this  country.  The  capacity  of  cargo  cranes 
varies  from  1  ton  to  5  tons  ;  the  most  frequently  used  cranes 
have  capacities  of  either  l.V  tons,  3  tons  or  -5  tons.     The  radius 


usually  varies  from  about  3-5  ft.  to  60  ft.  As  mentioned  early 
in  this  article,  rapidity  of  action  for  a  cargo  crane  is  absolutely 
essential,  and  the  typical  speeds  of  the  various  motions  may 
be  taken  to  be  as  follows  : — 


IJ-ton  crane. 
Ft.  per  min. 


Hoisting  ... 
Slewing    . . . 

Luffing  

Travelling 


250 
GOO 
150 


3-ton  crane. 
Ft.  per  min. 


5-ton  crane. 
Ft.  per  min. 


150 

500 

120 

75 


100 

400 

10» 

75 


The  5-ton  cranes  should  be  fitted  with  a  change  gear  in 
order  to  lift  the  lighter  loads  at  a  higher  speed  ;  but  in  the  case 
of  the  IJ  ton,  and  probably  the  3-ton  crane,  it  is  problematical 
whether  there  is  any  advantage  to  be  obtained  by  introducing 
this  complication,  as  with  a  direct-current  circuit  and  8  series 


Fm.  6 


motor  the  latter  will  s\)rril  ii|i  with  lii;lit  Knids  to  .some  con- 
sidciable  extent,  depciuling  on  the  m'.tuie  of  its  charactoristic. 
curve.     Jn  the  (^ase  of  an  alternaiing-currerit  circuit  it  may 
he  advisttlile  to  (it  a  change  gear  to  a  crane  having  a  capacity 
of  ;i  tons  only,  as  clearly  no  increase  in  speed  can  he  ohtained 
with  an  induction  motor.     The  lifting  gear  of  a  modern  cargo 
crane  should  undouhtedly  lift  on  a  single  fall  of  rope,  even 'I 
when  de.iliiig  with  loads  us  high  as  5  tons,  as  the  iiandling  of  a  "I 
snati'h  hlock  in  the  hold  of  a  vessel  is  a  cluni.sy  and  nggravatini 
jiidccHS,  and  is  stioi|i;ly  objected  to  by  sicveilores  ,Liid  lai>oureis 
The  lifting  rope  should  lie  o[  steel  wire  of  e.ktra  llexiliie  (piality,! 
and  tlW'  hoisting  barrel  should  have  machiiu-d  sjiiral  groovour 
Till-  gearing  generally  jnay  he  of  cnst  iron  or  steel,  the  lormej 
iiiuiilly  being  good  enough  forthe  purpose  ;  but  it  will  generally 
be  found  advantageous  to  make  the  nioidi  iiininii  i.f  raw  hid^ 
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or  similar  mateiial,  as  if  this  is  not  done  the  noise  may  become 
olijcctionable  owing  to  the  high  peripheral  velocity  at  which 
tin-  teeth  are  moving.  There  are.  of  course,  other  methods 
which  may  be  employed  for  reducing  noise,  such  as  the  adop- 
tion of  worm  gears,  helical  gears  or  spur  gears  running  in  oil 
baths  ;  but  up  to  the  present  these  .sy .stems  have  proved  costly, 
and,  although  good  results  can  undoubtedly  be  obtained  with 
tlicni,  the  re.sults  hardly  ju.stify  the  expense. 

The  Free  B.\rrei.. 
.V  most  important  provision  on  the  hoisting  motion  is  a  free 
liiirrel,  and  the  advantages  to  be  obtained  from  this  arrange- 
ment are  so  great  for  cargo  handling  that  no  modern  crane  of 
small  capacity  should  be  without  one.  The  ideal  free  barrel 
should  hav<'  the  clutch  fitted  actually  on  the  barrel  itself,  s<i 
that  when  this  is  out  of  gear  the  barrel  is  absolutely  free  and 
under  the  control  of  a  brake  secured  to  the  barrel.  A  par- 
tially free  barrel  which  when  revolving  is  rotating  one  or  more 
|)airs  of  gears  i.s  not  satisfactory,  as,  apart  from  the  incessant 
wear  which  is  taking  place,  there  is  always  the  accompanying 
noi.se,  both  of  which  are  serious  disadvantages.  With  a  free 
barrel  of  an  ideal  type  the  loads  can  be  li.wered  out  at  any 
speed  whatever  consistent  with  .safety,  and  would,  of  course, 
vary  in  accordance  with  the  loads  that  were  being  handled,  as 
it  is  obvious  that  an  operator  would  lower  a  5-cwt.  load  at  a 
iriucli  higher  sjteed  than  if  he  were  handling"a  3-ton  load.  It 
1^  probably  inadvisable  to  lower  loads  c.xceeding  3  tons  on  a 
free-liarrel.  and,  indeed,  it  is  unnecessary,  as  loads  in  excess  of 
'■'>  tons  should  always  be  lowered  carefully,  out  of  consideration 
inr  saf<!ty  alone,  if  for  no  other  reason  ;  it  must,  however,  be 
jemcmbered  that  cargo  cranes  are  very  frequently  handling 
Iliads  much  below  their  cajiacity,  and  often  as  low  as  10  cwt.  or 
l.jcwt.,  and  the  advantages  to  be  obtained  from  the  free- 
li.irrel  as  regards  .saving  of  timi-  under  these  conditions  are 
enormous.  An  ideal  arrangement  for  a  .'j-ton  cargo  crane  is  one 
in  which  the  barrel  may  be  fi.ved  or  free  as  di-.sired.  If  a  cargo 
<  rane  is  of  the  fixed  barrel  ty|)e,  there  is  the  danger  of  lowering 
out  at  an  excessive  speed  ami  bursting  the  armature  of  the 
inotor  ;   and,  moreover,  with  this  tvpe  of  crane,  power  is  often 


con.stant  attention,  as  it  will  repay  the  driver  in  saving  of  time 
and  personal  comfort  a  hundredfold.  The  comfort  of  the 
operator  is  greatly  increased  by  having  a  smooth  acting  brake, 
as  for  long  periods  of  duty  the  strain  when  working  a  sticky 
or  jerky  brake  is  exceedingly  trying.  Brake  liniags,  whether 
of  wood  or  other  material,  should  be  frequently  lubricated 
cither  with  oil  or  dry  gra  phite,  the  latter,  in  the  writers  opinion, 
being  preferable  in  many  cases,  as  the  brake  is  not  so  sensitive 
to  the  amount  of  graphite  apj)lied  as  it  is  in  the  case  of  lubri- 


cating oil ;  that  is  to  say,  the  coefficient  of  friction  appears  to 
be  more  constant  when  varying  amounts  of  graphite  are  appliwl 
than  is  the  case  when  varying  amounts  of  lubricating  oil  are- 
applied.  Two  common  forms  of  braking  are  in  use,  one  being 
the  ■■  brake  on  "  sy.stem,  and  the  other  the  "  brake  of!  "  syst^-in. 
In  the  former  case  the  pedal  is  depressed  to  apply  the  brake, 
and  in  the  latter,  the  pedal  is  depressed  to  release  tlie  brike. 
Advantages  can  be  claimed  for  both  systems,  but  two  impor- 
tant advantages  for  the  "  braking  on  "'  system  are  as  follows  : 
By  far  the  greater  number  of  brakes  on  cranes  or  other  niachi- 


'•'i|uir<!<l  |o  lower  the  empty  hook  owiiiK  t*>  the  extra  friction 
Vrhirh  oblainH  in  thi^  urniiigemeiil.  Tlie  control  with  a  free- 
h»rri'l  in  greitly  improved,  iih  the  IoimI  i.t  very  re^ponxivp  to  liie 
i«i  tinn  of  till-  brake  owmK  '"  •'"'  ""i""  inertiu  o(  the  moving 
I'litiM  wliich  have  to  be  brought  to  re.il  It  JH,  IhiWeycr.  iiu 
etM  niiiil  I'liMilition  of  Ik  free  burri'l  iTiiiie  to  have  h  lliomuKhlv 
I'l  'I'lory  eliitrli  ;  otIieiwiHe  Ireijuent  Htoppa)(eH  nmy  <MTur 
".V  ir,  ;  III  wnnt  of  adjuKlineiii,  and  ih  llii^  connerlnui  it  in  i|Ui>^ 
ti.it, .1,1.,    wlifilirr    niniliiiit;    exrei'ilmn    tin-    reliitbility    nnd 

Inl.ii    'Mi-MH   III    the    well  kliotVM    ii>ll    rliilili    liii.'«   ever    vet.   b 

IIU.  iii.d.  'Die  bnike  on  till'  lioittiMti  barrel  ihoiilij  preferabU' 
111-  i.i..  luli'd  by  II  fiiot  pedi'l.  iiMil  III  onjer  to  obttuii  iMHi.nfnetorv 
*"tkin);  mill  ipil'  k   artion   >{eii.Tiilly     tliiK   brake   nhoiiltl   have 


iiery  are  applied  by  deprcs.-* 

the    niitiirul    iii.itinct   iimon 

Ki'iieially  topiinh  down  a  p. 

eil|erj;eliry  if   this  lUli'ill   \V'  .■     ■    . 
oil"   HVHteiii.   n   »iM|iii|H   ;..,  >ideiii 
Another  yreut  udviiiiiiii:''  "t  'li' 
ivxtru  pn-iwure  can  be  applied  ><n  i 
for  iiiKlJiiire.  us  may  bi-  iiitih.ci 
haviiiit  Worn  and  !■< . 
poranly  ii  verv  Inw    ■ 
raliii)(,  \vheii<ii<<  III  1 1. 
loud  applied  to  the  |.i 
anil  ruiinot   be  im  i< 


tlio  |>ed!(l.  and  it 
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ci'Mitly  important  in  the  writer's  opiiiinn.  to  justify  the  uni' 
versal  adoption  of  the  '"  braking  on  "  system,  but,  in  any  case, 
it  would  be  a  fatal  mistake  to  introduce  the  two  systems  on 
cranes  in  the. same  docks  or  worked  by  the  same  diivers. 

With  a  fixed  barrel  crane  such  as  may  be  used  for  a  5-ton 
load,  rheostatic  braking  is  a  very  reliable  system,  having  the 
advantage  of  being  easy  to  work,  and  being  able  to  obtain 
different  lowering  speeds  according  to  the  controlling  point  in 
use.  With  rheostatic  braking  it  is  usually  necessary  to  have 
one  or  more  points  on  the  controller  which  give  power  to  the 
motor  in  order  to  be  able  to  lower  out  the  empty  hook,  and  this 
introduces  the  possibility  of  the  operator  passing  on  to  the 
power  notch  with  a  heavy  load,  in  which  case  an  excessive 
s;3eed  may  be  reached,  and  consequently  the  motor  armature 
damaged  ;  but  this  is  a  remote  contingency,  and  could  only 
o -cur  due  to  carelessness  on  the  part  of  the  operator.  Viewed 
from  all  points,  rheostatic  braking  for  lowering  compara- 
tively heavy  loads  when  worked  in  conjunction  with  a  solenoid 
brake  on  the  motor  spindle  for  definitely  holding  the  load  has 
much  to  recommend  it,  and  is  a  system  which  is  now  exten- 
sively used  in  this  counttv.  Unfortunately  this  system  of 
1) raking  cannot  be  adopted  when  the  power  supply  is  alter- 
nating current,  as  although  an  induction  motor  will  not  greatly 
exceed  its  synchronous  speed  when  revolving  under  the  action 
of  gravity  owing  to  the  negative  slip  producing  a  braking 
action,  there  is  no  satisfactory  commercial  system  which  gives  a 
braking  effect  at  all  comparable  to  the  rheostatic  effect  as  used 
on  a  direct-current  system.  In  the  case  of  alternating-current 
systems  it  is  therefore  necessaiy  to  provide  a  mechanical 
brake  for  lowering  the  loads,  but  this  does  not  ])rohibit  the  use 
of  a  solenoid  brake  in  addition,  as  the  latter  can  be  energised 
on  the  first  notch  of  the  controller,  and  held  off  whilst  the 
mechanical  brake  is  in  operation.  It  is  usual  to  put  an  o>'er- 
winding  .safety  device  on  the  hoisting  gear. 

The  slewing  gear  of  a  modern  cargo  crane  is  generally 
o)(erated  through  worm  gear,  and  such  an  arrangement  gi\  es  a 
very  smooth  and  silent  action.  Owing  to  the  high  slewing 
speeds  at  which  cargo  cranes  usually  work,  and  the  rapidity  at 
which  it  is  nece.s.sary  to  accelerate  and  retard  the  revolving 
si  riicture,  the  inertia  effect  on  the  gears  and  shafts,  particularly 
with  long  radius  cranes,  require  carcfid  consideration  from  the 
de.-iigner's  point  of  view,  and  for  this  reason  it  is  usual  to 
provide  a  sli[)|)ing  clutch  at  some  ])oint  in  the  train  of  gear. 
These  slipjiing  clutchc^s  are  de.signed  (o  take  all  normal  drives 
a-id  to  slip  in  the  case  of  any  attempt  to  deal  with  an  abnormal 
torque,  thus  relieving  the  gear  throughout  of  shocks  due  to 
inertia,  acceli-ration,  &c. 

The  LufKiN(;  Motion". 

A  modern  cargo  crane  should  certainly  be  fitted  with  a 
luffing  or  derricking  motion,  in  order  to  vary  the  radius  of  the 
jib  when  re(|uired,  and  also  to  transport  loads  in  a,  radial 
direction  from  the  centre  of  the  crane.  Some  years  ago, 
Coiitiiiental  oiiinion  was  in  favour  of  cranes  having  a  li.\ed 
radius,  but  in  later  years  this  opinion  has  become  more  in 
favour  of  luffing  motions  on  cran<!H  until  to-day  it  is  quite  a 
usui'.i  provision.  In  thi.s  respect  it  is  satisfactory  to  note  that 
British  manufacturers  may  bn  conmdered  to  be  ahead  of  tiii'ir 
•  'ontinenta!  rivals.  The  OontinrntHJ  method  of  lulling  is 
UHin'.lly  by  means  of  scri-ws,  whereas  the  cominnn  hiitish 
Mii-tlio(l  is  by  means  of  rojx's  ;  the  former  system  wliicli  jn- 
volv4'«  the  use  of  a  slow  tiireaded  screw  is  usuiilly  a  very  .slow 
motion  and  exceedingly  inefficient,  whereas  witli  the  British 
metlKHJ  lii^ih  speeds  din  lie  obtained  with  Ihorriughly  ellicicnt 
lesiilts.  Then'  is  nothing  of  paflicular  im|ioitiinn'  aliout  the 
gearing  of  a  luni(ig  motion  I'.xcejit  that  it  may  lie  mentioned 
that  it  Whs  usual  for  s<im<>  time  to  operate  lliis  motion  through 
u  slow  angle  worm  in  order  to  [irevent  the  possibility  of  the  jib 
taking  charge  and  running  out,  but  this  method  hud  the  ilis- 
advantage  of  iiitrodiieing  a  very  inedicient  gear.  A  modern 
lulling  motion  may  In-  consiibaed  to  lie  composeil  of  a  highly 
'•(lirient  gear  coniliiiu'd  with  ii  highly  ellirient  linikirig  .system. 
Till'  old  form  of  liilfing  involving  a  slow  molioii.  and  the  lifting 
of  till-  load  and  jib  during  the  operation,  is  now  quit"'  super- 
ced'd  by  the  modem  method  of  horizontal  lulling  in  combina- 


tion with  a  balanced  jib..  Although  this  method  has  onh  been' 
in  use  for  7  or  8  yoais  it  has  met  with  surprisingly  .successrul 
results,  and  no  cargo  crane  could  be  considered  to  be  of  an 
up-to-date  design  unless  it  were  provided  with  a  horizontal 
luffing  motion  and  balanced  jib.  This  system  has  many  ad- 
vantages, two  important  ones  fjeing  the  high  efficiency  obtained 
and  the  great  rapidity  at  which  the  motion  can  be  worked. 
A  comparison  of  the  results  obtained  in  actual  practice  of  the 
modern  method  with  the  slow  and  inefficient  luffing  of  a  jib 
in  the  old  style  is  particularh"  striking.  It  is,  perhaps,  un- 
necessary to  explain  that  with  a  horizontal  luffing  motion  the- 
load  is  carried  on  a  horizontal  line  and  the  jib  is  balanced  in 
any  position,  so  that  the  power  absorbed  is,  therefore,  for  the- 
purpose  of  overcoming  frictional  resistance,  as  the  net  work 
performed  in  the  operation  is  nil.  Fig.  11  shows  comparative 
load  diagrams  of  a  luffing  motor  taken  on  a  recording  watt- 
meter for  cranes  of  similar  capacity,  one  being  fitted  with  the- 
old  type  of  luffing  gear  and  the  other  with  a  horizontal  luffing 
motion  and  balanced  jib.  The  area  of  the  large  diagram  re- 
presents the  power  consumed  with  the  old  method,  and  the 
area  of  the  inside  dark  diagram  .shows  the  power  consumed 
with  the  horizontal  luffing  system.  Although  the  power  con- 
sumed with  the  horizontal  luffing  motion  was  only  a  fraction, 
of  that  consumed  in  the  case  of  the  old  method,  it  will  be 
noticed  that  in  addition  to  this  merit  the  -work  was  performed 
on  the  modern  crane  at  about  three  times  the  speed  at  which 
it  was  performed  by  the  old  type  of  luffing  gear.  Owing  to 
the  development  and  success  of  the  horizontal  luffing  crane, 
the  motion  of  luffing  is  now  often  used  instead  of  the  more 
expensive  and  .slo-\ver  method  of  travelling.  It  is  usual  to  fit  limit 

switches  to  automati- 
■  cally  arrest  the  jib  i'.t 
each  end  of  its  stroke, 
though  withahorizonfal 
luffing  crane  there  is  n<i 
actual  moment  tending 
til  make  the  jib  run  out 
or  in,  as  the  system  is  in 
[lerfect  balance  at  everv 
F'G-  11-  point. 

Cargo  cranes  are  usually  fitted  with  a  travelling  motion  so- 
that  they  can  be  adjusted  to  suit  the  holds  of  the  ves.sels  in 
which  they  are  working.  This  motion  is  sometimes  operate<l 
by  hand  and  sometimes  by  power ;  the  latter  is,  of  course,  a 
much  more  convenient  method  and  can  be  controlled  from  the 
driver's  cabin  by  the  o)ieration  of  one  man,  whereas  with  the 
hand  travelling  gear  a  number  of  men  are  necessary  and  the 
process  is  inevitably  a  .slow  <ine. 

An  important  point  in  connection  with  cargo  crane  design  is 
to  arrange  that  the  operator  has  an  uninterrupted  view  of  his 
load  at  all  points,  and  a  designer  should  not  be  afraid  to  give 
the  cabin  plenty  of  light  area  for  this  purpose. 

A  subject  which  has  attracted  a  good  deal  of  attention, 
particularly  amongst  crane  users  and  makers  during  the  last 
few  years,  is  the  investigation  of  the  causes  of  wear  of  wire, 
ropes.  A  considerable  amount  of  tluiught  has  been  gi\  en  to 
the  matter  and  a  number  of  research  committees  ha\  e  been 
ajqiointed  with  the  object  of  investigating  the  conditions 
affecting  the  wear  of  wire  ropes.  Thi'se  committees  have.  I 
believe,  collected  !',  large  amount,  of  \aluable  data  and  designed 
apparatus  for  experimental  Jiurposes,  and  ii  is  to  be  hoped  tha.t 
their  rejiorts  will  he  )iublishe(l  loi  tin-  ( unclu.sion  ol  hostilities. 
A  great  deal  has  been  .sai<l  alnnil  I  he  injurious  effect  of 
re\ crse  bends  in  a  rope  system,  iind  iiuiny  peojile  are  of  opinion 
that  the  effect  of  a  reverse  liend  by  detlecting  the  rope  in  an 
opposite  direction  introduces  nlternivting  stresses  in  the  in 
dividual  wires  of  the  rope  and  caus<'s  llniii  to  bn-ak  jm 
maturely,  and  conse(piently  to  shorten  the  life  of  the  mpi 
This  doctrine  should,  however,  be  rtcciqiled  with  a  certain 
amount  of  reserve,  as  it  can  be  )iidved  by  ]iruetical  demonstra- 
tion thill  a  rope  in  motion  in  its  lateral  direction  is  almost 
invariubly  rotating  slowly  round  its  own  a.\is,  so  that  it  will 
be  understood  that  with  a  comparutively  short  distance  be- 
tween the  pulleys,  what  may  appear  tn  be  a  reverse  bend  on  :i 
drawing  miiy  be  in  reality  n  direct  one  in  practice. 
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All  undoubtedly  sound  idea  to  follow  with  the  object  of 
■••xtending  the  life  of  the  rope  is  to  make  the  pulleys  and  barrels 
<if  lar<»e  diameter,  and  without  layinji;  down  any  particular 
Hgures  for  guidance  in  this  matter,  although  there  are  many 
available,  the  diameter  of  pulleys  and  barrels  relative  to  the 
diameter  of  the  rope  which  they  coil,  should,  strictly  speaking, 
vary  according  to  the  speed  at  which  they  work,  and  should 
also  be  greater  in  the  case  of  pulleys  than  in  the  case  of  barrels. 

Truck  design  (jf  cargo  cranes  has  undergone  considerable 
modification  during  the  last  few  years,  and  Fig.  3  shows  a 
typical  new  design,  which  although  more  difficult  to  calculate 
^ives  better  results  in  practice,  being  considerably  less  elastic 
than  the  old-fashioned  trucks,  and  intioducing  a  great  .saving 
in  freight. 


mounted  with  the  following  gear :  A  relay-type  circuit- 
breaker  connected  in  the  mains,  operating  on  two  poles  with 
overload  and  no-voltage  release  and  loo.se  handle,  and  pro- 
vided with  overload  series  coils  in  each  of  the  separate  motor 
circuit-s,  but  operating  on  the  main  circuit  breaker.  If  desired, 
it  may  be  arranged  to  be  reset  by  a  solenoid,  so  that  it  can 
itself  be  placed  in  a  position  where  it  cannot  easily  be  tampered 
with.  An  ammeter  and  voltmeter  may  be  added  on  the 
switchboard  if  desired.  The  limit  switches  on  the  derricking 
motion  and  the  overwind  switch  on  the  hoisting  motion  should 
be  of  the  self-resetting  type,  so  that  having  operated  any  of 
these  switches  by  overninning  on  one  side  of  the  controller, 
they  can  be  reset  automatically  by  putting  the  controller 
handle  to  the  other  side. 

SLEWING. 

I'iTons  at  44  Feet  Radius. 


25  feet  in  6-1  sees. 
Speed  246  ft./min. 


20  feet  in  e-Ssecs. 
Ay.  Speed  IS5  ft/min. 


y^-Ki-B-e  sees. 
20  feet  in  6-8 sees 
Ay.  Speed  176  ft./min. 


R.  Hand  {Clockwise)  Z  Revs. 
R.P.M.-t-67 
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By  far  the  great'M  numlx'r  of  cruni-s  in  this  country  are  at 
|Mi'.si-Dt  revolved  on  li\  e  or  fi.xed  rollri.s,  and  supported  on  a 
turntable,  but  I  M-nture  to  predict  lliat  the  crane  of  the  future 
will  be  developed  along  the  lines  of  the  |(()st  tyjie.  as  shown  in 
l''iy  I.  It  Would  be  |)r)ssible  to  L;ive  many  substantial  reasons  in 
support  af  this  prediction,  but  time  and  spjicedo  not  permit  of  it. 

With  regard  to  sa'ety  devire.s  generally,  it  is  a  mistake  to 
sairitice  simplicity  by  designing  u  crane  which  is  liristling  with 

iplicated  <|i-viccs  in  an  i-ndeavour  to  make  a  gear  whi<-h  is 

'l<-ioliitelr  fool-proof  K\  en  if  such  a  condition  lan  be  ob- 
I  lined,  it  is  a  doubtful  advantage,  as  the  operator,  lielievint; 
'  iiat  lack  of  attention  on  his  pi'.rt  will  not  result  in  an  accident. 
^■W  in  the  habit  of  jillowing  his  intelligence  to  remain  dorma-ii. 
with  ili.Hastrou.s  results  if  one  of  the  .so-iralled  .sa'ety  devices 
l.iils  to  art.  (Jeni-riilly  speaking,  wiihin  certain  limits  the  fewer 
•'iifet\  devices  on  a  crane  the  gienler  the  security,  ns  it  isbett-i 
to  fmin  an  operator  to  exi-rcise  his  intelligence  than  toassnnic 
that  he  has  no  con.Hcience  and  is  incii|iiilile  of  any  mental  effort. 

Having  devoted  so  much  spiici-  to  the  diiciiHsion  of  the 
"leclijinicitl  geur  of  cargo  i-rani-s.  I  do  not  propoHe  to  give  un\  - 
ihinn  more  than  a  brief  di'sciipiion  of  the  electriral  gear  of  n 
ivpjf  j'l  crane.  The  motors  in  the  cuse  of  direct-current  supplv 
would  be  series-Wound,  anil  the  usual  nco-pted  condition  foi 
'  rani-«  is  half-hour  rating  for  an  H4>  K.  rise  of  temperature. 
The  inoMt  Hatisfactory  motor  is  the  enclosed  \entilate<l  type, 
there  are  a  few  users  who  prefer  the  rnlly-encioMiHl  type. 
'    r,  howev  er.  has  the  disjidvantuge  of  bein^  \  erv  large 

liiieiilt   to  accomniodl'te.  w*  well  as  bejnu  expen.-ijv  c,  and 

theri'  would  iippi'jii  ti«  he  no  siiiitti'iitiHl  reason  for  adopting 
•his  iy|„.  iiniji-r  ordiiiarv  conditions  >vhen  it  i-.  cniiiidi'nil  that 
■  lani'  cabins  are  usually  of  a  very  milmtnnliiil  nature'  in  these 
'l«VH  iirid  thoioiighlv  weelherproof. 

I  he  lonlrolliTs  are  almost  iiivariablv  of  the  driiiii  type,  with 
'I'  I'  iiisiilai,,,,,  „,„|  inaunctii-  blow-oiili  An  importHiit  fi-ntun' 
■'   "  'ontrolli-r  is  to  provide  a     delimle  notchim;  device,  no 

""  '' perator  may  n-iilise  when  he  i>.  mnkiiiK  proprr  con- 

'  o  f  on  a  lontnijliiii;  point  When  very  birui-  motors  h»ve  to  be 
<'>nl  Killed,  the  orilinarv  ilniiii  I vpe  becomes dilliciill  to  opemtr. 
»•"!  in  such  eiine«  ciintactom  with  nuister  iiiiilntliern  nmkr  » 
Vfty  •<at|s(iictory  system  of  coiilrol,  uiid  are  partii  iiUrly  sint- 
•bl*-  for  ho»vy  service  i  onijilionit  •.mh  lis  are  usual  in  sU-ej 
*nrk  A  vnry  suitable  forin  of  nwiti  hhourd  is  the  ironrUii 
'h    front   cnnnectioii^.     The  KWitrhbimnl    .'•hoiiici    lir 


The  collector  gear  between  the  n'volving  supers' ructu re  and 
the  fi.xed  truck  calls  for  no  speci;il  comment,  but  it  should  ben:' 
substantial  design  and  insulated  by  mica  clam|)ed  on  metil, 
and  it  is  advisable  to  mount  this  •■ear  in  an  accessible  position 
on  the  crane.  The  main  collector  gear  for  the  crane  iiiay|^lie 
either  by  live  wires  underground  or  iiverhead.  although  the 
latterlype  is  much  less  common  than  the  former,  rnd  hascertain 


di.sjidvanlMge.s.  or  it  mu,-  be  l)y  means  of  a  llexilde  ciihle  vtoiiiiil 
on  a  cable  drum  when  the  craiie  travels.  In  the  Intter  r«se. 
plug  bioses  M  1'  pnivided  on  the  crane  for  one  end  of  Uie  flexible, 
and  ground  l>oxe»  on  the  diM-k  side  lliisli  with  the  rnping  level 
fi>r  the  other  eiiil.  Kiu,  I'i  shows  a  (ypicnl  jmwer  curve  (or 
the  lioittiiiK.ilerrickinu  and  slewing  motions  o|  a  ■  laiie  i;m  t4ikoii 
on  a  reeiiniing  watlineler,  and  Fig.  l.t  a  photo  ot  .some 
mndern  ranjo  rrnnes  in  position. 
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Grabs. 

Siimnwry. — Among  the  auxiliaiy  parts  of  crane  equipment  may  be  included  the  grab.     In  the  present  article  details  are  given 
of  mechanical  construction,  followed  by  a  description  of  an  electric  gi'ab  and  system  of  control. 


FROM  the  many  illustrations  given  elsewhere  in  this  issue 
it  is  evident  that  grabs  have  played  no  mean  part  in 
the  development  of  modern  lifting  machinery.  Al- 
though it  is  not  possible  for  us  to  deal  exhaustively  with  these 
;!))pliances  it  may,  nevertheless,  be  of  interest  to  describe  a 
number  of  examples.  The  subject  covers  a  wide  field,  but  in 
the  strictly  limited  space  at  our  disposal  brevity  is  essential. 

In  addition  to  being  used  for  handling  coal,  ore  and  other 
balk  materials,  grabs  are  frequently  employed  for  excavating 
;Miil  dredging.  They  vary  in  capacity  from  a  hundred,  or  so, 
rul)ic  inches  to  several-hundred  cubic  feec  ;  or,  in  other  words, 
when  full  will  hold  from  a  few  jiounds  weight  of  materi.il  to 
as  much  as  1-5  or  20  tons. 


The  mechanism  consists  of  a  fixed  .set  of  three  sheaves  in 
the  bucket  head  and  a  set  in  the  cross-head.  The  latter  ha^:- 
steel  guide  castings  which  fit  over  guide  rails  riveted  on  the 
inside  of  the  shell.  The  spade-arms  are 
pinned  to  the  crosshead,  and  they  are 
closed  and  ojiened  as  the  crosshead  travels 
up  and  down  respectively.  There  are  two 
ropes,  namely,  the  shell  rope  and  the 
closing  rope.  The  shell  rope  passes  round 
the  middle  sheave  in  the  bucket  head  and 
is  kept  in  place  by  a  suitable  guaid  The 
closing  rope  is  reeved  through  the  cioss- 
head  and  bucket-head  blocks      To  clc 


t'lO      1.  — BROWNHonT  TWO-ltOl-K   (  ' 
(JRAB    BLI  KET. 


KiG.  2. — SpEf'iAi.  (!r.\b  Bucket. 


Familiar  examples  are  the  ciiiMi->licli  aii<l  orange-jjeel  types. 
The  first  and  nio.st  necessary  (jualificatioii  for  a  grab  is  that 
it  fills  its«i|f  in  the  material  which  it  is  handling.  Another 
important  point  requiring  attention  is  the  spread  of  the  spades 
when  open  ;  a  large  area  covered  gi\  es  to  the  grab  a  greater 
digging  power  than  that  of  a  grab  of  the  .same  capacity  but  a 
shorter  spread  of  the  spades, 

There  are  two  general  types  ol  grabs,  the  twor()p(>  and  the 
•iiiglerop*.  With  the  excejition  of  the  ()))er;i,ting  mechanism. 
•toth  types  are  identic 


Fig.  3. — H.\i.f.tine  Grab  foe  Gi.qse  Saxd 
Gravel  ok  General  ExcAVATiotf  Work. 

the  grab,  the  closing  rope  is  drawn  in  ;  this  lifts  the  crosshead  and 
closes  the  spades,  and  the  loaded  grab  is  hoisted  by  means  of  this 
rope.  When  it  is  required  to  dump  the  load,  the  shell  line  is  held 
fast  while  the  closing  line  is  paid  out,  thus  allowing  the  cross 
head  to  droj)  and  open  the  spades.  In  this  manner. the  spades 
can  be  opened  ju.st  as  far  as  desired  and  at  any  point.  The 
grab  does  not  lower  when  the  load  is  being  dumped,  unless  it  is 
desired  to  have  it  do  so,  thus  enabling  i..  to  be  used  in  limited 


'  -nowft  the  maximum  ; 
fthowi  the  average  clo: 


-\  iwo-rope  clam-fthell  coal  grub,  by  ilie  Midwh  IJoiNting  i'u  , 
I-  ib-(iic'ied  in  Kip.  J.  Tin-  sliapc  ol  the  spades  is  such  that 
alien  pliwed  on  the  material  reiiily  for  filling,  tin'  entire  wi'i;>|i( 
'■I  tll<-  bucket  re.HlH  upon  the  digging  edges  of  the  Hpudi'.s,      Till' 

linckH  of  the  H(in(leH  an-  iilwuy*  at  an  angle  when  dinging,  iliiis 
pri'venting  skidding  of«the  H]iudeH  over  any  luiiips  that  may  lie 
eiicoiinteri'd  in  the  closing  o|ii'riitioii.  When  the  ^lali  is  iqieii, 
the  liiicks  lA  the  spades  stand  vriiicul,  mid  as  soon  as  the 
M|m(|es  begin  to  close,  tin-  backs  Itecoiiie  incjiiied  ill  such  u 
iniinner  that  the  inaterini  gathered  HHMiHts,  or  cauMCH  the  grab 
to  penetrate  deeper  into  the  iimterini  f<ir  its  load. 


an.! 


..■    un,k,.,| 
ll^l'ellMli; 


Ige   tniiiiw.iyf 
.    iiian-i  M 


■vs 


ami 


motive 
ili'iiicks. 

To  guard  against,  o\  ei  loit.ling  in  die  case  of  the  oicgi-ib,  the 
backs  of  the  spades  are  Ic't  open  so  that  any  excess  niateriul 
may  spill  out  before  hoisling  begins.  On  account  "f  the  ex- 
tienieiy  hard  iisiigr  that  sik'Ii  grabs  receive  when  handling  ore, 
liiiieslone  anil  odier  like  materials,  the  spades  are  iiiiide  of 
iiiaiigaiiese  steel,  and  all  operating  paits  are  well  protecii'il. 

Kor  extra  hea\y  work,  such  as  digging  in  large  liim|)oie  ami 
liiiieslone,  the  grab  shown  in  Fig.  2  has  I n  designed  bv  ilm 
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Brown  Hoisiing  Co.  lis  operation  and  general  de.sign  are  as 
idready  described,  but  the  .spades  arc  rounded  steel  castings 
and  are  equipped  with  heavy  manganese-steel  teeth.  So  as 
to  give  greater  digging  power  the  cros.sshead  is  suspended  on  a 
](i  part  rope. 


is  avoided,  as  the  closing  force  exacvly  follows  the  Work  x^  he 
done  throughout  the  stroke,  commencing  bv  "athcrinw  the 
material,  which  gradually  increases  in  weightr  and  finally 
forcing  it  into  the  bucket  and  crushing  through  any  obstades 
between  the  jaws. 

Owing  to  the  few  moving  ])aii.s  the  spades  ojien  and  close 
sniaitly,  and  fricvion,  with  con.sequent  wear,  is  minimised. 
From  the  illustration.  Fig.  3.  it  will  be  seen, that  the  grab  has 
no  special  crosshead.  vhe  whole  of  the  mechanism  being  con- 
tained wiihia  the  connecting  or  closing  rods,  which  forai  a 
hinged  A-frame,  thus  avoiding  all  parallel  motion  and  cross- 
binding.  The  closing  barrel  docs  not  make  a  ciunplcte  re- 
volution and.  in  the  act  of  closing,  the  ban-el  revolves  quite 
clear  of  the  convents  of  the  grab.  The  eccentricity  of  the 
barrel  is  al.so  u.soful  for  overhauling  the  lifting  diiiin  of  the 
crane.  Another  important  featui-e  of  the  design  is  tliat  the 
tentre  of  gravity  is  very  low.  the  heaviest  pait  being  the 
'  1 1  envric  barrel :    it  follows,  therefore,  that  the  grab  has  little- 


i-'- 


;m!  I. 


Hurt. II    <M;i:. 


Kli:.  S.    -Havward    Klkitru    iJkvb. 


I  nr  BiHgli'-ii)|)f  whole-tin-  ■,r.ib,  iilu.Ktra..od,  in  Fig.  .'t, 
iiianilfsfiiircMl  by  .Messrs.  Stothert.  &  I'i'il.  is  of  simple  design 
,ini\  <ontBi!iH  fi'w  mechanical  piiris,  h  is  nrade  with  1  I"  I 
;iiid  <i  to  I  piirchi'se.  and  the  -(vhole-iine  construction  is  iise<l 
(or  crtinpact  uravel,  clay,  rock  and  like  maierials.  The  effi- 
(  icncy   If   hiu'h   owing  to   the  siinpliritv  of   operation   and  tlie 


l"iillii»i    I  liitiiii'hnmli     il(    ilie   riuilNliiipi-  Inn  lel  mill    iic.nllli 

littfl        KroMi  KiK     I   II    will  be   notic-d  Ibitt  the  bilirel  iliipuit.t 

'  'li''  urab  II  uri«lniill\  iiii-reuiiUK  i'Iunuik  force  n<  the  npHilet 

rhedingiiiiii  K|iii'tVHi<|iii<Mi)f  liirteiif  it  l-i4>n  «riib  iJiroiiKli- 

"troke.    the    curve    .1     reprewnliiiK     I  hi'    inn.xiniuiii 

»^  111  i'>tpcli>iiin«f|Ti>rt  i-ii|iiiii'd      l\\  iiimnx  of  lh<>  rHinKhii|>n| 

butnl  ii<eK««ii  expemiiluri-  of  eiieray  iind  Irnvel  of  elixitlK  ropp 


tendency  to  overt irrii.  even  Vlien  .vinkiiiy  on  a  sieep  incline. 
The  space  occupierl  by  the  grab  is  very  small,  and  as  no  ball  is 
neceivsary  on  the  chain,  the  grab  can  be  worked  clo*i'  up  t<v 
the  jib-head  of  the  crane. 

These  grabs,  which  are  iiianuFactuii'd  under  Peters' patent.s. 
arc  deiigned  to  -vvork  -.viih  single,  double  i>r  treble  chain,  and 
;Me  adapted  to  all  conditions  of  working  anil  every  kiml  of 
imilerial.  In  the  double-  or  tieble-rope  ^rabs  the  opening 
mpe  laii  be  con'i  rolled  eiiber  by  a  .second  barrel  in  the  liftinc 
iiiechanisiii.  <ir  by  an  auloniniic  sprini;  drum.  Simple  auto- 
niiiiic  dumping  ucar  is  fitted  to  ihe  single-chain  grab  when 
M  .|iiired.  '.vhich  enables  the  grab  to  be  worked  independently 
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the  war.  It  is  not  wichiu  the  scojie  of  this  aitide  to  set  out 
all  the  advantages  of  the  sjrab  over  other  types  of  dredging 
apparatus  ;  nevertheless  the  grab  system  enables  materials  to 
be  dealt  with  which  no  other  dredger  can  handle  satisfactorily, 
and  in  confined  and  crowded  wateiways  where  it  is  important 
to  conserve  the  water,  the  grab  is  particularl}-  advantageous. 

Fig.  7  represents  pait  of  a  large  coal-handling  installation 
recently  put  to  work  in  France,  where  grabs  are  probably  more 
extensively  em])loyed  than  in  anv  other  country,  especially 
for  di-scharging  coal.  AVe  underetand  that  no  less  than  82 
grabs  have  been  sii))plied  to  one  port  by  Messrs.  Priestman. 

The  motor-operated  single-ropo 
clam-shell  bucket  shown  in  Fig.  8 
is  made  by  the  Hay  ward  Co.,  of 
New  York,  and  has  a  wide  sphere 
of  usefulness  wherever  bulk  material 
is  to  be  handled.  An  impoitant 
advantage  is  that  it  may  be  operated 
by  any  crane  of  capacity  sufficieni 
To  lift  the  loaded  bucket. 

Tiie  two  sections  of  the  bucket 
;',n'  opened  and  closed  by  a  winding- 
rope  wound  on  a  drum  actuated 
ill  rough  a  friction-clutch  and  gear- 
ing from  an  electric  motor  carried 
ii)  bhe  grab  frame,  and  controlled 
from  a  distant,  point.  As  will  be 
•.seen  from  Fig.  8  the  bucket 
.sections  C  C  are  vivoted  to  links  B. 
and  ai-e  connected  by  aims  D.  E  to  a  weighted  member  F 
carrying  a  sheave  (1.  The  opening  and  closing  rope  T  is 
attached  to  a  fi.xed  jioint  /)  J^nd  passes  round  the  sheave  (1  lo 
a  drum  mounted  in  a  fiame  L  which  carries  the  motor  and 
gearing.  The  motor  M  actuates  a  pinion  which  transmits 
motion  to  a  pan  of  the  diuni  through  sun-and-itlanej;  gears. 
p  A  .simple  form  of  controller  is  used  for  opening  and  closing 
the  grab,  and  when  the  bucket  is  fitted  to  an  electric  crane 
the  controller  is  usually  housed  in  vlie  operator's  cage,  biu  it 
rtiav  be  located  in  any  con\  enienfc  position. 

Wlieic  the  .seivice  is  such  as  to  i<'quir<'  a  long  conductor 
<:able,  I  he  laaer  may  be  kept  of!  the  ground  I'.nd  clear  of 
ob.stnictions  by  ine&iis  ol  a  reel.  P'ig.  !•.  wliich  au;onii>,tic;illy 
payrt  out  and  coils  up  tin-  cable  as  requiretl. 

the  Ha\  ward  orange-jieel  two-rope  grab  is  made  in  a  \  ariety 
of  .tizes  and  is  adapted  to  e.xcavaiion  work  of  all  kinds,  the 
grab  illustrated  in  Fig.  10  lieing  known  as  the  ■■  extra  heavy 
Htaiidard"and  recomim-nd.Ml  for  all  classes  ofwnrk  ic(|uiring  a 


It). — H.iYW.^Rn '•  Ok.\xge  . 
Peel  "  Bicket. 


wheel.  The  upper  centre  Casting  is  ])rovided  with  an  oscil- 
lating head,  carrying  a  manganese-steel  sheave,  which  allows 
the  grab  to  hang  central  under  all  conditions.  Straight  arms 
are  riveted  to  the  blades,  which  are  corrugated  at  the  back  to 
give  additional  stiffness  and  are  fitted  at  their  points  with 
renewable  steel  shoes.  The  frame,  in  which  the  power  wheel 
runs,  is  connected  to  the  lower  centre  and  is  ])rovided  with  rope 
guards  to  prevent  the  closing  line  leaving  the  wheel.  Flat 
link  side  chains  attached  to  the  power  wheel  cams  connect  the 
upper  and  lower  centre  castings,  and  the  upper  centre  casting 
is  joined  to  the  outer  end  of  the'  blades  by  means  of  four  con- 
necting-rods, as  shown  in  the  illustration. 

In  the  multi-power  grabs  of  this  type  the  mechanism  is  so 
arranged,  by  using  a  two-part  side  chain,  that  nearly  60  per 
cent,  more  penetrating  power  is  obtained.     If  so  desired,  the 


Kic:.  \'l.  -MiN  '^'K^>l.I.^:^  Kvi  iiri:i)  wii 
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gralis  may  be  ro])e-reeved  and  arranged  to  close  by  from  o  to  7 
])arts  of  line  depending  on  the  conditions  under  which  the  grab 
is  to  be  opera led.  Dwarf  orange-peel  grabs  are  avttila})le  for 
siidving  |>ipes;',nd  wellsi'roui  12  inches  diameter,  tor  digging  test, 
holes  and  mould  pits  in  fomulrii's  and  for  other  work  where  it  is 


iipdssible  ti 
.lid  to  have 


Ck> 


L  .(■•|i).    II       IIlvlA  I'»ttkhso>  12  ton  Man  Tiiou-kv  Hriihif,   iiaviso  Tml 
.»IJ,  I,»;m.th  111--  AimiT  7IHKT.,  for  Um.<i.M>inci,Sto<  KlNci  ami  I<k<lai.mi? 

bmket,  of  heavy  cohMtiuction.  .\h  cxttiiiples  of  .hucIi  work  miiy 
be  mentioned  cunal  digxiiiK,  dixK'"*?  ""'■  cribbing,  pulling  piles 
itnil  Mtiimp.H,  (cylinder  winking,  loundalion  work  and  dn-ilging. 
Thi'  diggini^  or  cloHJng  niechi-nisin  in  theMe  buckeiM  coMMiHls 
of  H  power  wheel  and  m*\>'  cliHiti  di-v'ice  acting  us  u  lever  and 
.I'oncroll'.d  by  the  cloftiiijij  line  which  juLSHt-M  round  the  power 


a  large  grab.     One  of  these  dwarf  grabs  is 
a  14-nich  pi|)e  to  a  depth  of  80  ft. 

During  ihe  past  15  years  over  100 
patents  have  been  granted  for  improve- 
ments in  iirabs.  From  this  il  will  be  .seen 
that  the  groun<l  cannot  be  covered  in  a 
shoit  article,  iu)r  can  the  whole  of  the 
piiricipal  imi)rovements  he  noletl.  In  the 
Invegoing,  by  confining  our  attention  to 
iluveor  four  typical  examples,  we  have 
hi'en  able  to  indicate  the  peifonnance  to 
be  expecicdaiul  ti>  record  the  pre.scnt-day' 
practice  of  a  few  of  the  many  firms  who 
iiave  made  a  special  .studv  of  the  hantlliii,;: 
of  materials  b\-  means  of  grabs. 

We  ar.'  indebted  to  Mr.  (!.  II.  Ilutcliiii- 
-oh.cliief  engineer  of  llie  Noith-W'es.ern 
JMii'l  Co.  (r.S..\.),  for  the  two  interesting 
|.h.i|(i..^r:'|ilis  which  We  reprodui-e  in  Kigs. 
II  :iii(l  12.  In  anariicle  by  Mr.  Hutchin- 
son, which  appeiMs  on  another  page  of  this 
issue,  nil  aeco^inl  will  be  found  of  the 
methods  ndoii.ed  f<ir  handling  coal  and 
iiiiMHire  ill  the  I'liiied  States.  Kig  II  shows  the  larges,,  coal 
handlingliiidge  I  husfarconstriicted,  which  was  installed  in  HH.'l 
on  the'Moith-WeHterii  Fuel  Co.'.s  Railway  Dock,  Superior,  Wis- 
coiisiii.  Bvrneansof  this  bridge  coal  can  be  .stored  to  a  height  of 
.V)  fl.  The  uiiib  is  noiiceiible  :il  ihe  Icfl -hand  end.  and  issliown 
ill  detail  ill  Fig.  12.  from  wlndi  lio'  lai'v  |Ho|.oitioiiMiie  .s,-,-ii. 


FT.    Sl-AX    AM)    OVF.Il. 

.<i  HrrrMiNois  Coal. 


December  11.   I'M 7. 


THE  ELECTRICIAX. 


419 


Electrical   Machinery  in  Coke-Oven  Works. 

Hy    ALWYNK    MKADK,   A.M.INST.C.K. 

nummary. — Electrical  plant   is   now  used   extensively  in   operating  coke-oven  works  and  gas  works.     Of    this  plant    it  may  be  saiil 

that  charging  machinery  is  the  most  interesting.     In  the  case  of  coke  ovens  this  is  of  two  types,  being  used  for  (1)  overhead  charjr- 

.  ing,  in  which  case  unstamped  coal  is  used,  or  (2)  side  charging,  for  which  stamped  coal  is  necessary.      In  gasworks  the  ehar»c  per 

'Tetort  is  much  less,  and  consequently  different  methods  may  be  adopted.  '  An  interesting  example  is  the  de  Brouwer  projector. 


OUT  of  a  normal  annual  output  of  coal  in  the  United  Kingdom 
of  ap[)io.Kiniatf]y  2>-'0.000.000  ton.s  nearly  16.000,000  ions 
are  dealt  with  for  the  production  of  metallurgical  coke. 
rFor  nutiiy  years  the  co;'l  so  emiiloycd  was  treated  in  the  old- 
fashioned  beehive  ovens,  which,  while  yieldins,'  a  coke  of  excellent 
<iuality  for  many  i)urj)oses,  were  extravagant  to  the  extreme 
.in  that  the  whole  of  the  valuable  by-jjroducts  of  the  coal  were 
lost.  The  beehive  oven  is  still  to  be  found  in  this  country. 
but  its  place  is  gradually  being  taken  by  the  by-product 
system  wiiich.  though  extravagant  from  the  point  of  view  of 
-lapital  expenditure,  possesses  the  merit  of  recovering  in  .sale- 
able form  a  large  |)ropoition  of  the  volatile  constituents  of 
the  coal.  It  is  not  possible  to  give  any  exact  figures. as  to  the 
quantity  of  coal  now  treated  by  the  nitxlern  by-product  pro- 
cefjs,  but  a  close  estimate  |)laces  the  amount  at  jiresent  tlealt 
with  in  beehive  ovens  I's  rather  le.s^  than  .5,000,00(1  tons,  thus 
it  fnay  be  said  that  well  over  10,000,000  tons  per  annum  are 
now  utili.sed  in  recovery  ovens. 

Wlcctrically-opera ted  machinery  is  a  feature  of  the  up-to 
•iat-c  eoke-oven   instidlation.  foi-  there  is  no  cheaper  foim   ot 


proportion  of  volatile  matter,  require  difTerent  ireatment, 
however,  for  if  merely  charged  into  the  oven  as  in  the  mon' 
common  manner  the  resulting  coke  would  be  highlv  porous 
and  sof;,  bearing  a  close  resemblance  to  oidiitary  gis  Works" 
coke.  For  this  rea.son  it  is  essential  to  subject  the  coal  before 
use  to  the  process  known  as  "  stamping,"  wherebv  the  coal  is 
firstly  charsjed  into  a  rectangular  crouah  roughly  of  the  s«nte 
shape  as  the  ov-eris,  but  o'  rather  smaller  dimensions.  The 
"  stamping  "  machine  then  travels  backwards  and  forwards 
above  the  trough  and  compresses  the  coal  into  tme  immense 
cake  \vhich  is  ultimately  carried  bodily  into  the  oven. 

So  far  as  charging  is  concerned,  then,  the  .system  c:dls  for 
the  following  apparatus  : — - 

(n)  Overhead  C ha rqimi.  ■  (Unstamped  coal.) — A  p<iwer-dri\  <  ii 
hopi)er  machine  travelling  on  top  of  the  ovens,  fillin-;  l.v 
gras  ity.  In  conjunction  with  this  is  required  (1)  a  ram 
levelling  machine,  travelling  on  a  ])latform  in  front  of  tha 
ovens,  and  (2)  a  coke  ])usher  for  effecting  discharge.  The 
pusher  and  leveller  are  almost  invavialdy  erected  on  the  s;imi- 
(■arri;'"!'. 


■J^.,........,  I  .*^ . ■    »■  ■■■■■■  vt  ■...     -  . — — i— ' 

<*;'i>m<n«»wi<»miiwiiiiiunii«iii<i»i*'i«n>ii»i»i>iii  niimiimini' 
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jiovfer  than  gnv-gen'-iuied  elect liiity.  iind  this  is  part.icnbtrly 
the  case  when  coke-oven  gas  is  available,  owing  to  the  gas 
l)eing  a  subsidiary  product  for  which  in  many  caseH  there  is 
very  little  demand  beyond   thul   jioriion  reijuired  for  healing 

•  the  (iveiiM  themselves.      .\c  i  iirdinylv,  it  is  usual  to  Iind  on  fhe.se 

•oittabliHhments  all  niiinnir  of  elec  i  ricul  cou\  i-ying  anil  i>le\  t>ting 
iitachinerv,  electric  locomotives  and  electric  coal  cliurgih^  and 
ouki-  diHi  barging  apparatus. 

To  tho«4-  notdirecilN  conni-i  ted  with  n-eiivery  <iven  practice 
it.  in  the  lust. named  macliinery  employed  for  nilini{  the 
immense  cliand)erH  with  loul  and  Im  pushing  out  the  coki*  at 
till-  end  o,'  the  piiod  of  I  iirlioriisiilion,  wliiili  iisiuilly  aroii.ses 
the  cliii-f  inleresi.  for  I  Ins  type  of  itppiiratiis  in  to  be  found  on 
«'i)ke  WoikM  alone.  Il  should  be  explained  at  the  lUll.set  tha*. 
then-  lire  two  distinri  methods  of  dealing  with  coid  (or  the 
|>tiHlueiioii  ol  (oiitulry  coke.  With  the  a\en')(e  Diirliitm  coiil. 
•  ont.'kiniii^  2ri  per  cent,  of  vohikib'  matler,  it  ix  runlomnry  to 
airange  (or  clnMgiiig  at  tliri'e  or  I'Hii  points  ilin>ui(li  the  r<Hi( 
of  the  oven,  bill,  as  coal  so  charged  v«Miild  be  in  nn  uneven 
JayiT.  an  uuxili.irs  iiiacliine  consisting  cif  :%.  long  ram  rarryiii^  h 
rake  head  ix  employi-d  lor  levelling  tin-  charge.     Other  eonix, 

••uch  ivsei*i1iiM  ^'llrkshl|e  varii-tieo,  which  coiit4iiii  an  excesitive 


(/))  Siilr  Chiiii/iii'i.  (."s.am|ied  I'oal.)  .V  poWei-driv  en 
maeliine  travelling  alongside  the  ovens,  fitted  with  a  com 
jiri'ssion  trough  and  sUimpeis.  The  trough  is  so  arranged 
thai  the  cake  of  coke,  restim;  on  the  bottom  plate.  m;«v  1..- 
carried  into  ihe  oven.  No  bveling  machine  is  icpnntl.  Ion. 
as  before,  a  coke  pusher  for  .lisihanping  inusi  be  provided 

The  maioriiv  of  the  pn-seiuday  ovens  an-  of  such  eapaciiy 
as  to  t)sk<'  a  charge  of  coal  var\  ing  from  S  to  12  tons,  the  coke 
yield  from  each  oven  falling  be(We«>n  (i  to  '.<  mns.  As  a  poini 
id  interest  it  may  be  memioned  that  "s  n-gards  ca]  ital  outbtv 

tl xpenditure'on  a  battei\   of  coke  ovens  m  pn-.war  rii(e. 

amounted,  approximately,  to  E2<K»  j«<r  ton  of  «<«>»l  tn««it<><l  pci 

dlelll. 

MilltKKN    M.ViHINKN. 

Till-  motlern  charging  and  .lisrliargiii!;  »p|»l««Hrr«  pmplo\.«.| 
are  mo.stlv  operated  on  similar  principles,  and  diflei. 
desiyn  in  rhielly  a  mauer  of  tjeiail.     Trior  to  the  w.t 

every   iiiai  him-   to  Iw  found  in  thi«   •■-    ^<  "  of  t. 

niaiiiif.ti  tine  Iind  design,  but  it  is  '"  know  thai 

se\eral  Hrllish  linns  hnv.-  il«en  to  i  and  «r"  n«\\ 

liirning  out   miitnble  epparnlun  on   \>n    Mtiubii  lines  |<i  \U. 
Deniiau  models,  but  in  the  main  of  mlhor  lightei  conMiiirtion 
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It.  is  interesoinjj  tu  note  that  one  of  t4ie  chief  German  estab" 
lishments  where  coke  oven  machinery  (which  in  pre-war  days 
found  its  way  into  this  cotintry)  is  built  is  the  firm  of  Meguin, 
of  DUlingen  on  the  Saar,  a  town  which  has  frequently  been 
attacked  by  the  Allied  air  services.  Without  making  special 
reference,  for  the  moment,  to  the  ap_paratus  of  specific  firms. 
it  may  be  as  well  to  give  a  general  description  which  may  be 


Fi«.*2. — The  Coppke  R.imsiixg  .txD  Levelling  Machine. 

.>^aid  to  cover  most  forms  of  coke-oven  machinery  as  found  at 
f»rejient.     As    regards   the    combined    pu.shing   and    levelling 
machines  the  main  frame  is  built  up  from  steel  sections,  and 
iijion  this  frame  are  mounted  the  mechanical  poitions,  with 
the  driver's  cabin  and  motor  house.     The  machine  travels  on 
track  rails  mounted  in  front  of,  and  parallel  with,  the  bench 
wf  coke  ovens,  the  carriage  being  mounted  on  chilled  casi-steel 
wheels  keyed  to  forged-.steel  shafts.     TI.e 
coke-pushing    ram    is   con.stiucted    fiom 
l»uilt-up  steel  girders  which  are  fitted  with 
a  cast-steel  pusher  head  of  the  .same  .sec- 
tion as  the  oven,  but  of  rather  smalh-i 
diineDsion.s.  the  head  being  fitted  with  a 
g  lide  roller  on  the  bottom,  and  with  iwo 
Ml  her  I'oilei-H,  one  on   each   side.     On  the 
upper    surface    of    the    girder    is    (iinily 
liveted  a  cast-steel    rack,  in  which    tli 
innt-xife]    rlriving    pinion    gears.       Tin' 
levejlirn;  ™'*''  '"  supjiorted  alongside  the 
pirnbinj;   rum  and  is   usually    fitted    with 
aiitomatic  reversing  meclianisni.    In  man\- 
inachines  u  single  nio'ior  is  sullicicnt  In 
|<rovi<le   for  the  whole    of    the    differenl 
actionH  required,  namely,  |)usliing,  level- 
ling and  travelling,  while  the  (lri\erron- 
Irolti  each  of  the.se  movements  from  liis 
■•i^liin  l)\   means  of   a   lever  arrangemenl 
"perilling  the  varifjus  couplings.   Astroijg 
loot-brake    is    usually    provided    which 
enuMes  the  driver  to  stop  the  machine 
ilnmerjiftlejy  in  front  of  the  oven  to  lie  deal; 
with.     The  weight  of  a   machine  of  thi'* 
kind  is  in  the  neighbouihood  of  21  tons, 

while  the  pre-war  co.st  amounted  t<i  roughly  t'.KM).  In  siune 
iiist^mces  in  Hritish-maile  niaeliities  He[iarate  motors  are  pro- 
vided for  operating  the  pusher  ruck  and  for  traveising  the 
oiachine,  and  the.  ])UHher  has  a  slow  forward  and  a  fast  back- 
ward  motion.  Kolh  in  the  pushing  and  charging  machines  it 
I-  the  first  I'fTort  which  is  severe,  and  once  tin-  iiieiiia  is  over- 
'■'III.     llii-    |(OWer   requiiecl    i"   <■ |iiiliiti\  rK-    lill.li.     lonniinliti" 

I  1  II. p.  or  lesx. 


A  diagram  illustrating  a  typical  coke  discharging  and 
levelling  machine  is  shown  in  Fig.  1,  which  depicts  a  vertical 
cross  section  through  one  of  the  well-known  8emet-Solvay 
coke  ovens.  The.se  ovens  are  of  the  large  size,  being  .36  ft. 
long,  12  ft.  high  and  21  in.  wide,  with  a  2  in.  taper,  each 
holding  a  charge  of  coal  amounting  to  16  tons.  The  period 
of  which  distillation  takes  place  is  from  17  to  18  hours, 
according  to  the  coal  used  and  the  grade  of  coke  required. 
Fig.  2  .shows  a  front  view  of  the  complete  ramming  and 
levelling  machine  as  manufactured  by  Messrs.  C'oppee  of 
London.  The  levelling  beam  may  be  seen  at  the  top  of  the 
exposed  portion,  while  the  head  of  the  coke  pusher  and  a 
jiDition  of  the  pu.sher  beam  is  seen  in  the  bottom  left  hand 
iiinier.  This  machine  is  usually  fitted  with  a  single  motor  of 
■";OH.i'.,  which  performs  the  whole  of  the  operations.  The 
i<ital  weight  of  the  machine  is  roughly  .50  tons,  while  its  cost 
to-day  is  about  £3, .500  inclusive  of  all  electrical  equipment. 

t'HARGlE,S   AST)    STAMPERS. 

A  typical  charging  car  as  now  built  in  this  country  is  showu- 
in  Fio.  3.  This  car  is  designed  to  charge  ovens  having  four 
charging  doors  spaced  along  the  top  of  the  oven,  and  has. 
therefore,  four  distinct  hoppers.  To  ensure  that  the  coal  will 
lun  easily  during  charging  the  hoppers  of  the  machine  arc- 
made  with  rounded  corners,  and,  to  prevent  any  moist  coal 
(delivered  from  the  main  storage  hop])ers)  from  compressing 
into  a  more  or  less  solid  mass  in  the  car  hoppers,  -specially 
designed  plates  are  arranged  across  the  top  so  as  to  break 
the  fall  of  the  coal.  The  outlet  doors,  or  mouth  pieces,  are- 
each  fitted  with  a  duplex  type  of  damper,  and  these  are 
operated  from  the  driver's  platform  by  means  of  hand  levets. 
The  motor  is  of  the  totally  enclosed  reversible  type  of  20  h.p., 
the  drive  being  through  spur  gearing,  the  pinion  on  the  motor 
sba't  and  the  wheel  into  which  it, gears  being  of  the  machine- 
cut  Citroen  type.  The  current  is  taken  by  tramway  type 
collectois  from  overhead  wires,  while  the  controller,  starting 
gear,  and  foot  brake  are  all  arranged  in  convenient  positions 
in  the  driver's  cabin.  The  fully  loaded  ca])acity  of  the  machine 
is  12  tons  of  coal,  while  its  total  weight  wlien  loaded  is  about 
30  tons.     The  tra\  elling  speed  of  the  car  is  3  miles  per  hour. 

A  mode  n  machine  for  chaining  ovens  frnin  the  side  is  seen 


l''iG.  3. — The  t'ourjos  Cu.uiQiNa  C.wi. 

in  Kig.  •!.  In  this  instami'  wi  lr\ fllci  i^  iiciess^iry,  so  that 
I'harger  and  iiusher  are  curried  on  i  lie  ^:niii'  friiiiH'Work,  iis  may 
be  seen.  Tin-  (M)al  is  received  from  iln'  inani  smi'iige  li(ip]ier 
in  u  special  trough  (shown  in  the  li'll  IkimiI  iiuner  of  tho' 
illustra'iiou)  in  wliiili  it  is  submit  trd  in  i  lie  iikiccss  of  stamping. 

Once  ihe  roul   lias  1 M  compressed   into  I  lie  form   of  a  cuke 

the  widcH  of  the  coal  trough  are  drawn  sliglitl\  outwards  from 
ilicir  original  posiiion,  thus   freeing  ilie  cuke  nf    coal  which 
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then  rests  on  the  bottom  plate  o  the  trough  The  o^  e.  door 
is  then  opened  and  the  bottom  plate  is  propelled  forward  into 
the  oven%an7ing  the  charge  of  coal  with  it  Once  the  coal 
is  in  position  the  bottom  plate  is  withdrawn,  leaving  the  com- 


bourhood  of  £2,770.  Tbe  stamping  machine  is  not  included 
in  this  price,  and  woul  I  be  responsible  for  another  i9o0. 
The  last-named  machin''  is  separately  driven  by  a  10  h.p. 
raotor. 


THK    (    lirPI  K    (HAKU 


■s.-,.!  chaigc  behind  in  tiie  oven.  The  stamping  marhnie. 
used  f<»r  compressing  the  coal,  is  clearly  shown  in  Fig.  5. 
.-  tnatliine  during  its  operation  travels  to  and  fro  on  an 
i'llicad   runway   placi'd  directly  above  the  compression  bo.\. 


111.  renprtHiiliiiK  inolmn  "(  tiie  .  ompreHKni  fe.t  \s  >'n>'rWi\  by 
•  um-.  An  regiirdfi  tin-  riiiiiiiini«  ami  r..inpr.».MnK  iiiiuhlne.  uh 
illu.lrut.Ml  in  Ki^.  4.  tliiH  ih  titt.-.l  with  a  Hi  ii  iv   nx.t.M.  im 

tl.l.ll   weight   IM   iib.MIt   :HI    loni.  while    ll-    .••-'    '-     "■     i' ••••' 


(;.\.sWORK.-;    (H.ARI^KRS.  

The  machines  enq-loved  for  charging  and  dischar;;in^  lUir- 
poses  on  gasworks  differ  essentially  from  those  found  on 
coke-oven  works  in  that,  in  the  case  of  gasworks,  the  individual 
rhar-e  of  coal  is  verv  much  smaller  than  that  of  the  oven, 
amounting  in  general  to  only  some  llcwts.  to  13cwt^.  per 
retort  ot  20  ft.  length.  Moreover,  wliile  coke-oven  machinery 
•lepends  whollv  on  electrical  energy  many  forms  of  power  are 
to  be  found  in" use  in  gasworks,  a  number  of  existing  machines 
being  operated  by  hvdraulic  power  and  compres.sed  air.  Al- 
though a  certain  amount  of  rivalry  naturally,  and  for  the  gooi 
of  tlie  public  foitunatelv,  exists  between  purveyors  of  gas  an.l 
electri<it.v.  the  modern  "gas  engineer  is  in  no  sense  so  narrow- 
minded  as  to  exclude  electrical  plant  from  his  works  it  it  is 
found  to  be  the  most  effective  form  avuilal)  e.  1 1.e  con>e- 
luence  is  that  mo.st  of  the  later  forms  of  stoking  machme.v 

are  operated  electri- 
eally.  The  current, 
however,  is  invari- 
;il)l V  ({enerated  on  t  he 
works  by  metuis  of 
..as  engines,  and 
(ji-oves  pArtieularly 
economical  in  th»t. 
the  ga«  used  is  ob- 
tjkin.'d  At  "  cost  int» 
holder  ",  prices  wliick 
neglect  the  som.what 
heavy  cliaiges  f"i 
liistrlbulion.  divi- 
dend. &c.  For  in- 
stance, in  pn'-wai 
days  it  was  pi»,ssibl.- 
to  manufiu-ture  gas 
into  hold.r  at  .ho  1«W  a  rate  as  Cd.  pel  l.»«H)  cubic  ((  .  »i-n. 
.•xreptional  civ.se,s— even  les."  ,  . 

Of  th.-  more  comm.m  electrically-operated  eliarginR  marh. 
nerv  mention  must  be  given  to  the  pi^'j'"' ""  lyP<'  olapi"    . 
wherewith  the  coal  is  llun«  into  the  iel..it  b>    impai." 
a  high  initial  %eloclty.     The  best    kn..vx  n  machine  o,.     ^ 
„„  this  pnn.ii.le  is  the  projeetov  mv  .nte.l  by    he  1*«"  >  - '• 
Urouwer    Joinerlv  gas  en.in.er  at   Hn.>;es       1  h.n  machine    n 
Ihe  L  of  cha.«n.g  a  ivfo,  ,s  shown  in  Km-  T.     The  prim ,,,  o 
„,  ..,...,ation  will  be   ,e..|.K    understood  hv  .vfen-nc.    t.      I- 
line  luagiam.  Fig.  <•..     Three  band  pulleys  a.,  "'^""f""' •;"''; 
inMlde  ol   the  bnmd  emlless  coal  belt,  and  a,e  so  l-"'-""^' 

,|.,s  belt  .s  made  total.     ■' '''''r'""'n       ;     ^s 

grooved    pullev.      The,  ''^'^"^,.      Z 

.r  tl,..-,.'.lle,,  .n.l  .au-  .volveat  the  sam. 


ICl...  ti.       I)I\11KVM  .SlIoWINii   PllINllPLK  or 
AlTION  <>►   Or   UlUlUWKll  CVSWOBKS  (HABOKB. 
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speed  as  tlie  belt.  The  band  is  driven  by  uidinaiy  belt  drive 
on  the  front  band  pulley  from  a  shunt  wound  variable  speed 
electric  motor  of  4  b.h.p.  to  6  b.h.p.,  havin«  a  speed  variation 
of  750  revs,  per  min.  to  1,.500  revs,  per  min.  A  celescopic  coal 
shoot  leads  from  an  overhead  measuring  chamber  to  the  groove 
of  the  large  pulley.  The  operation  of  charging  is  as  follows  : — 
After  starting  up  the  motor,  the  operator  moves  the  handle 
of  his  speed  regulating  rheostat  into  the  po.sition  necessary 
for  giving  the  projector  belt  the  desired  speed.  This  speed 
varies  according  to  the  length  of  the  retort  to  be  charged,  the 
class  and  pyhsical  condition  of  the  coal  used,  and  tBe  thickness 
of  the  charge  desired,  and  must  be  found  by  trial.     With 


retort.     The  following  are  the  more  interc 
nected  with  the  de  Brouwer  machine  : — 


sting   jioints  coii- 


I^ar 


,1,'f  1 


•ulle 


Diameter.  1  ni. 

Width  on  face,  15  in. 

Width  of  groove.  Sin. 

Depth  of  groove,  3|  in. 

A\erage  speed,  220  revs,  per  min. 

Power  required,  10  to  15  amperes  at  220  volts. 

It  may  be  noted  that  the  average  life  of  a  de  Brouwer  belt 

is  from  12,000  to  20,000  tons  of  coal.     The  belt  cosis  about  £15 

to  replace,  and  represents  an  expenditure  of  about  0-225d 

per  ton   of   coal.     The   cost   of  .the  machine,  comi)lete  with 


I'.KTuKl, 


ordinary  broken  coal  and  charges  of  about  '•>  cwf.,  the  belt 
speed  .should  be  about  2,300  ft.  per  min.,  but  for  perfectly 
full  charges  a'  greater  speed  will  be  necessary.  The  centri- 
fugal force  exerted  on  the  coal  as  the  belt  j)asses  round  the 
circumference  of  the  groove<l  drum  keep.s  the  coal  in  contact 
with  the  belt,  so  that  the  velocitv  of  the  coal  becomes  the  same 
as  tin-  vi'locity  of  the  belt.  As  the  coal  rcachi's  the  front 
pulley  the  belt  is  suddenly  deflected  round  the  pulley,  and  tlic 
inonieiituni  keeps  the  coal  travelling  foiward  into  the  retort 
in  a  continuous  stream.  The  distance  through  which  the  coal 
travels  is  gradually  dccri-asi-d  as  thf  operation  of  ciiiirgiiiH 
proceeds,  this  being  effected  by  a  gradual  re<luction  in  tli''  speed 
of  the  band.  The  whole  ojjeration  of  charging  takes  from 
20  to  30  seconds,  according,'  to  the  amount  of  coal  put  into  the 


wiring,  is  about  £800  (pre-war  price),  depending  upon  I  lie 
number  of  tiers  of  retorts  and  the  method  of  p«al  feeding 
adopted.  As  regards  the  saving  of  labour  efltceted  it  may  be 
mentioned  that  with  the  old-fashioned  method  of  charging 
and  discharging  retorts  entirely  by  hand  the  cost  involved 
amounted  to  nearly  '.^s.  per  ton  of  coal  handled,  whereas  with 
electrical  projectors  and  "  pujihers  '"  the  working  cost  niay  be 
reduced  to  15(1.  ])er  ton  of  coal. 

Klectrically  operated  discharging  ])ushers  as  employed  on 
g'lsworks  need  ik)  special  attention  in  that  they  resemble  very 
closely  those  already  described  for  u.se  on  coke  oven  establish- 
ments. The  gasworks  |)ushers  arc,  of  course,  of  very  miicli 
.smaller  dimensions  than  the  coke  oven  ty[>es,  and  the  jiusliet 
ram,  instead  of  being  continuous,  is  «i  telescopic  design. 


PULVERISED  FUEL  FOR  POWER  PLANTS. 

In  the  "  fJeneral  Electric  Review  "  for  ()cii)beran  inlere.s,ing 
account  is  given  by  II.  K.  (.'ollins  an<l  .1.  Harrington  of  the  use 
«>f  iiulveriwri  coal  (or  eight  liM-ii.e.  boilers  at  i'arsons,  Kan.. 
H'hich  were  etjuipped  for  u.sing  nniural  gas  or  oil  for  fuel. 
AttcMi|»tH  were  inude  to  use  .some  of  the  fuels  in  the  district. 
but  owing  to  the  high  uxh  and  tiioisiiire  concent  (in  some 
in.Htances  aitiounling  in  as  much  as  20  per  cent,  ash  and  in 
iithcrs  to  •'/()  per  cent,  moisture)  it  was  ileterniiniMl  to  iiuesti- 
gute  rneiliodN  of  using  thes)'  fuels  in  a  pidverised  foi  in. 

The  electrically  operated  pulverisin^f  and  drying  e(|MipinenJ 
iN  located  at  r>ne  end  of  the  boiler-liouHe,  the  co>il  passing 
through  a  crusher  and  then  dropping  on  to  u  2i|.in.  inclined 
lielt  conveyor  wliich  diMchargcH  direct  into  a  sel  of  l,i>liigli 
corrugnt«'d  rolls.  A  magnetic  separator  renio\e,s  the 
und'-mruble  pieces  of  iron  or  steel  in  the  fuel.  The  dr\ers 
evaporate'  nxiiHtiire  from  coal  containing  10  per  cein,  inoiNtiire 
to  J  per  cent,  at  the  rate  of  H  turn*  per  hour.  (SncceMHi\e  tri-ut- 
inent  iit  neceKsary  in  lli<-  cum-  of  lignite  wliich  ciuitains  .10  i.o 
fM)  ]ier  c4'iit.  iiioisture.)  t'ltiniately  '.'5  per  cem.  of  the  inalerinl 
will  pass  through  two  IdU-iiieNh  HcreenH  at  (.In-  rate  of  I  ions 


per  liniLi,  The  cupacity  nl  ihe  eiiiiie  pulveiising  ))laMt  is  |S(» 
tons  ill  21  hours  .•>,M(i  the  |Mnver  Ikuisc  :i,t  present  leiniire.s  MJioiit 
'.(/)  ((Ills  in  21  hoiiis. 

Each  |)air  o(  boilers  is  pro\  ided  with  a  blower  driven  by  ;i. 
10-11. 1',  coii.stant  speed  direct-current  motor.  The  action  ol 
the  higji  velocity  je|  from  the  blast  pipe  induces  a  large  voiunie 
of  air  through  the  iiidiiriidn  lube,  iitui  iiie  fuel  is  thoroughlv 
nii.xed  with  this  air-i  iii  rent ,  liiiniing  with  a  (lame  which 
practii'ally  fills  tjie  coinlmsilon  rliiiiiilier. 

Tests  iii'ide  with  tlie  local  I'liels  liave  met  witii  entire  succi's.-,, 
giving;  an  elTeciive  dislriliinion  of  heiii.  throughout  the  heatiiiL; 
siirfii.ei'  iif  the  biiiler  with  low  stark  temperatures.  No  dejiosil 
of  ash  .set  lies  anywhere  In  .he  lioiler  that  cannot  be  ri>adily 
dislodged  with  an  ordinary  airblasl.  With  Te.xas  lignite  an 
ei|iii\aleni  e\aporation  of  7-2()  lli.  of  steam  was  oblauieil 
per  pound  of  coal  fired,  an  ecpiiN  aleiil  evaporation  of  KHI  lb. 
being  olitiiined  pi'r  lb.  of  combusi ibii'.  'J'lie  coa.l  as  fired  had  .' 
heiting  value  of  11.2.5(1  IVTIi.C.  The  eflicieiicy  of  the  boiler 
was  (iT'.'l  per  cent.  Including  the  cost  of  pulverising,  whiili 
is  ;il)oi  t  .'15  cents  |  ei  ton.  t.he  cost  of  coal  delivered  to  the  biii> 
was  Sl,7".^').  The  cost  of  evaporating  l.ddnlb.  cif  walei 
Ihis  test  Was  I  l-G  cents. 
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Charging  Machines. 


By   FKKD.    G.   SMITH. 

Sii,„i,iiini. — Re{eix>nce  is  made    particularly  to    the    use    of    charging    machines  in  steel  works.     Such  machines  lead  to  a  large - 

■saving  in  labour,  as  shown  by  typical  tiguivs'of  cost.     Owing  to  the  number  of  independent  movements  that  are  required,  the  wiring 

is  somewhat  complicated,  and  requires  careful  study  to  avoid  annoying  breakdowns.     Also,  owing  to  severe  conditions  of  service, 

the  designs  must  be  ample.     Illustrations  are  given  of  up-to-date  machines. 


IN  writiiif;  of  charging  machines  one  cannot  .»ay,  as  ot  most 
machinery,  that  electricity  has  sup-rseiled  steam,  because 
the  first  open  hearth  cliarging  machine,  invented  by 
-Mr.  S.  T.  WeUman,  was  electrically  operated,  and,  with  the 
excc|)tion  of  one  or  two  isolated  ca.ses,  all  machines  har\'e 
been  and  are  electrically  driven. 

The  title  coversavast  range  of  machines  fur  many  puipos-s. 
but  in  this  article  it  is  restricted  to  .steejworks  plant. 

There  are  two  main  conditions  which  mii.st  ht\  fulfilled  by 
charging  machines — namely,  speed  and  reliability. 

Speed  can  always  be  obtained  by  using  a  larye  enough  motor 
and  electric  brake,  the  first  to'give  high  acceleration,  and  the 
second  to  give  quick  retardation.  Given  the  above,  it  is  for 
the  iiii'(liani<al  en;;inecr  to  design  a  machine  that  will  with- 
stand the  heavy  stresses  without  using  so  much  weight  that  the 
object  of  the  large  motor  is  neutralised.  That  this  has  been 
MUcce.ssfullv  d(me  will  be  obvious  from  the  following  short 
descri])tion  of  a  few  typicjil  examjijes  of  the  manufacture  of  a 
leadini'  firm. 


iii;v  HI  \I1TII  I'IMHiiiSi;  .Mmiiim: 


Hif<pr<'  de-<cribin>!  llie  niuchine.s  in  detail  it  Would,  perhaps, 
Im  as  well  to  point  out  the  Jaliour-.uaving  value  of  the  appa- 
ratus. Kor  tiiis  purpose  oidy  oiii-  type  of  mai-hine  will  lie 
taki'M  as  an  example,  the  niiM'hine  for  chargini;  open  lieaith 
Mei'l  fuinace.H.  Smh  a  machine  costs  (pre-war)  I'i.iMMi.  plus 
'lie   niTes."iirv    lioxes   itiid    liouies,    gaiilrv,    fir.,    at    a   ro.st   of 

I.IMHI.  or  II  total  cost  of  L^.tMNl.     This  plant  Will  eharxe  four 

'i-ton  furnarcM  anil  displace  iwn  iiii-n  per  shift  per  furnace. 

I  a  total  ol   HI  men  at  an  average  wukc  of  miv,  lids,  per  week. 

'..  E!i,.'liwi  per  anniini.     The  cost  of  riinninu  will  lie  us  follows  ; 

Itepn'i  iiilioii  niid  iiilen'«t  mi  cup'    '     '   ■' ■  •  t.UNt 

WnRTsof  two  driver. :!"<• 

Oil,  w««le.  .iitrrnl.  *c   .  I'HI 

r.iHt  ..(  niiiiiinu  ilHKl 

Tliif<  KiveM  a  Mn\  iiig  of  U .  Iix)  per  Aiininn,  aiiil,  in  iiddition.  an 

lliereiis«<i|  output  of    Hfeel   is  iilituined.       Willi  the    lilt tixlilet Ion 

oC  the  ei({|,|.|„„||  shift,  this  figure  is  increased.  2t  men  luinu 
iNiphiced.  Similar  n-siills  cun  be  sIiii\mi  with  marlnni-s  hum'- 
linn  iiiKotJt,  bimiiiis,  Ac. 


Fig.  1  shows  an  overhead  revolving  open  hearth  charging, 
machine  of  the  most  improved  type,  and  the  design  most 
frequently  installed.  This  machine  runs  on  an  overhead  run- 
wav,  and  has  the  following  five  separate  motions  : — 

Longitudinal  travelling  of  the  whole  machine  along  the  shop. 
Cross-travelling  of  the  trolly  on  the  bridge. 
Sjejv  ing  of  the  central  mast  through  a  complete  circle. 
Rocking  or  angling  of  the  charging  arm. 
Rotating  of  the  arm  for  discharging  the  box  of  material  at 
the  end. 

Five  separate  motors  and  control  gear  are  provided,  tlie- 
latter  being  conveniently  arranged  in  the  driver's  cab,  and 
coupled  to  the  motors  through  flexible  cable,  sliding  collectoi-s ' 
and  rotating  contact  rings. 

Fig.  2  is  a  t\  pical  wiring  diagram,  carried  out  with  drum 
controllers.     The  arrangement  of  the  wiring  and  design  of  the- 
details  cariying  current  between  the  moving  paits  requires 
careful  study  to  I'void  annoying  breakd(.wns. 

It  mu.st  he  1)( me  in  mind  that  electrical  machinery  in  steel 
woiks  is  subject  to  very  rough  u.sage  in  a 
hatlly  lighted  .shop, full  of  chemical  fumesand 
,<teel  dust.  &c,  :  it  is  expected  to  work  day 
and  night  continuously  with  only  a  shoit 
week-end  stop  for  adjustment,  and  even  that 
is  sometimes  omitted.  \  person  with  any 
respect  for  the  domestic  mangle  would  not 
subject  it  to  such  treatment. 

Another  point  that  should  be  mentioni^i  is 
that  machines  are  seldom  worked  at  their 
designed  loads.  The  idea  in  .steel  works  .seems 
to  be  to  pile  on  the  load  until  .something 
goes,  and  if  for  any  leason  it  cannot  be  iu- 
creivsed  to  breaking  ]>oint,  and  the  machine- 
works  merrily  on,  tlien  why  worry  about  it.  It 
gets  no  attention,  and  finally  goes  down  .s«ime- 
where.  Not  all  steel  w<irks  are  as  bad  as  this,  but 
with  the  best  of  attention  the  conditions  under 
which  till-  niachineiy  works  are  very  had. 

That  Knglish  designers  have  produced  ma- 
chines to  withstand  such  treatment  is  home 
out  by  the  fact  that  a  machine  similar  to  that 
sh<Avn  in  Fig.  I  has  been  working  day  and 
night  forfivi'  \  ears,  charging  four  fiirnacfsanil 
a  mixer  pUMliicing  over  •J.iMK*  tons  of  finishe«l 
.steel  )ier  week  without  any  serious  .stop.  • 
Improvements  are  continually  being  made.  Imtb  electrical 
and  mechanical,  as  the  resilt  of  experience.  Pcrh  ips  the 
most  impoitanl  advance  n-cenfly  is  the  development  of  the 
contactor  i-ontrol  fitted  with  eiirient  limit.  Thi.s  electrical 
deviic  has  elimiiiati'd  a  lot  of  troubles,  which  were  wmngly 
placed  to  the  mechanical  engineer,  and  doubtless  other  electrical 
improvements  will  be  made  with  like  results. 

The  high  speed  at  which  charging  machines  are  driven  make^ 
it  nece.s,sHr\  for  the  operator  to  be  ver\-  smart,  often  at  the  ex- 
pense of  the  machine.  An  opi-rator  will  find  that  he  can  work 
faster  liv  running  full  spee.l  to  the  end  of  the  motion,  and 
stalling  ihe  motor  by  re\  .rsing  the  contmller.  The  s(re,H.ses  set 
up  ill  the  machine,  and  ihe  high  voltage  induee«l  in  the  elec 
trieal  parts  are  serioUM.  yet  maehinex  an-  conntAntly  tlriven  m 
this  fashion.  Hy  inslftllini:  current  limitiiifj  ront«rl«ir  gear  this 
trouble  IS  oveiToiiiB.  because,  howevei  fast  the  master  eon- 
t roller  niav  be  thrown  oxer,  the  contariois  mn  only  go  in  ami 
I  lit  out  the  resistance  Mep  b>  step  at.  a  pnHletemiined  load. 
One  imiv  aryiie  that  if  it  is  n»vcw«r>  to  drive  at  such  a  Ppocd 
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Zi'.O'RAIL  CenTRES    - 

wNc^f-  T>»^;,:[::.::y,r-—~-z'*'-3'i  OVERALL  ■-— 

,  HOISTING  CONTKOUEK 

^CROSS  TRAVEL  CONTROLLER 
'nNTR^UR_ 


\ 


'I'llAVl'.I.LINO   SpHED'I. 
Longiliulitmrrravol  300  ft.  por  iiiiii. 
'?     Sv^         ('roB^Tiiivrl        ...     100  ft. 

Hciisl    0  n>VN. 

Sli'H       U  r(iv8. 
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contactor  control  would  be  too  slow,  but  this  view  has  been 
deiiionstrated  to  be  false,  several  niiuhines  having  been  fitted 
letently  with  contactor  control  which  have  shown  quicker 
working  and  iTiore  freedom  from  breakdowns. 


K  Haxui.ini.:  L.VRCK  Pi.atk  8i  ab 


A  machine  as  shown  in  Fi;;.  1  will  cc)nsistently  charjje  a  box 
into  the  furnace  every  CM  to  Til  seconds,  taking'  the  box  from  the 
back  of  tlic  stage,  making  a  half-circle  to  charge,  and  return 
the  bo.x  to  the  back— an  operation  needing,  when  the  driver  is 
•"•Xpert  and  conditions  most  favourable,  12  distinct  movements 
in  the  control  levers  and  two  on  tlie  lucking  lever  of  the  box. 
'I'h'-  number  of  niov<'m<'nts  fre(|uciitly  runs  u\>  to  18  with 
adjustments  that  are  rer|uired.  'I'ln'  CDntrol  gear  must,  theie- 
fori',  b'  of  the  bi'st.  and  rated  much  higlier  th'in  the  standard 
•conimercial  article. 

Knougli  has,  perhaps,  been  .said  as  to  i-oiiditions  and  dith 
<  ulties  to  be  overcome  in  designing,  and  a  ([escrij)tion  of  son\e 
further  typos  may  lie  of  interest. 

Kig  .'J  shows  a  ground  tyjic  c|iarj;iiii,'  machine  desigi\ed  li> 
handle  I.")  cwt.  itigols  for  rolline  into  thin  bars.  This  type 
often  has  to  run  l>etween  iwo  rows  of  furnaces  only  2(1  ft.  apart, 
where  the  temperature  of  the  almosphere  is  considerably  over 
KMldeg.,  arul  the  parts  of  the  miicliine  nearest  to  the  furnace 
iir>"  too  hot  to  touch.  The  machine  genendly  has  four  motions. 
as  ilcscrihed  for  the  open  hee.rlh  machine,  but  has  a  fixed  peel 
loi  lifting  the  ingots. 

Kig.  4  shows  a  nnii'hine  desieneil  t,o  hatidh'  I '.rge  plate  slabs 
Up  to  12  tons  weight,  and  is  inierestinn  ciwing  to  the  method  of 
gripping  the  plate.  It  will  be  seen  that  the  ;<rip  is  provided 
with  a  l.op  and  bottom  jaw  similar  to  u  pair  of  pliers.  The 
liiiMom  jaw  is  not  fixivl,  Itiil  is  free  to  move  about  a  pin,  the 

I'M  1  pint  of  the  jiiw  lieinij  ir.upjed  to  the  upper  jaw  thldui;li 
liiil  .  and  inclined  planes.  The  jaws  are  opened  and  closed 
Willi  a  12  II. c.  motor,  which  iidjiistH  the  grip  to  the  Mlali  to  lie 
titled,  rpon  lifting  the  grips  Ihe  loud  exi-its  a  |  retwiin-  on  the 
••Ottoiii  jaw  which  is  tiaiismilled  ihroiigh  the  links  and  imliiied 
pimieti  to  the   upper  jaw.  r.iii'<mg  it  to  yrip  the  ufab  securely 

The  pressure  on  the  slab  IS,  iheii-ltro.  alwavs  propnitional  to 
til'-  loiul  Idled,  anil  doi'.i  not.  depend  on  the  hoiNepowrr  of  llii' 
motor  or  skill  of  thi-  driver,  j'or  ceituin  eiyten  it  i.s  pri'.'err.lile 
'o  Urip  on  the  Mide.s  or  ends  of  the  sialx,  and  the  .••iinie  prin- 
<  iple  in  «inp|o\ed  ill  all  cases. 

Mie  aliovj.  iioirhiiieM  handle  the  ingots  or  slabs,  kc.  In  and 
^^I'lii  hori/.ontal  r<lie„un«  (iirimeeM  .ind  the  rolling  mill. 

\iiolher  ivpe  of  iiiai'hine  is  shown  in  Fi«.  ."i  for  hutidling  from 
•iiiiiii  fiinmreM,  culled  soaking  pits,  sinri-  it  was  origiiialh 
|>lei„|e,|  that  they  <«hoiili|  be  imliri'il  pu.s  in  the  ground,  iisinn 


the  initial  heat  in  the  centre  of  the  ingot  to  soak  outwards  to  an 
equal  rolling  temperature  throughout  the  mass.  It  has  been 
found  in  practice  that  some  amount  of  firing  is  required  to 
allow  for  radiation,  and,  in  addition,  it  is  necessary  for  various 
reasons  to  charge  some  cold  ingots  to  the 
pits.  This  machine  is  very  fast  working, 
hoisting  at  60  ft.  per  minute,  and  travelling 
at  450  ft.  per  minute,  both  motors  being 
56  H.P.  and  fitted  with  contactor  control. 

Many  other  machines  might  be  described, 
such  as  telphers,  cranes  and  pushers,  which 
are  adapted  to  charging  various  materials 
in  steel  works.  The  most  interesting,  from 
an  electrical  point  of  view,  are  the  ladle 
cranes,  handling  anything  from  20  tons  to 
100  tons  of  molten  steel.  To  hold  the  load 
is  quite  a  simple  proposition,  but  to  lower 
the  load  under  proper  control  without  an\ 
jerks  is  not  so  sim])le.  Several  electrical 
methods  are  now  used  which  all  have  the 
same  1:  asic  |)rinciple  of  using  the  motor  as 
a  generatorand  only  differing  in  the  method 
of  connecting  up,  such  as  the  n'i.enerative, 
rheostatic  and  potentiometer  methinls  of 
control.  Although  when  well  designed  thes;' 
systems  appear  to  be  perfect,  the  writer 
has  known  cases  when  the  motor  field  has 
refused  to  build  up  and  the  load  has 
dropped.  Investigation  has  failed  to  locate 
the  fault,  and  the  next  lift  has  been  all  right. 
It  is,  therefore,  desirable  when  handling 
molten    metal    to    have    a   l;'.r>.'e  mecluiiiieid 


I  I. 


Ml 


iiiNr.  roll  ('ii.\K'iiMi  Vkbticai,  Kibnacip*  *m 

.S<HKIM(   l*IT<. 

nijiining    brake    capabl<>    nf     rej'dilv    iliMipn.iiift    tlir     hciit 
Ki-neruted.  and  to  u.xe    the    tie  :  '       load    down. 

hiivmg  only  an  ■•liMlrii-  bieke  i 

Kiioiigh   iuis  been   m:id   to   u;  •    tiAture  of 

I  ImiK'ng  niarhinery  nnd  the  proldenis  Mill  before  the  cicctricnl 

eiii^meer. 
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Lifting     Magnets. 


Suinrnftri/. ^The    first  part  of  the  present  art'cle   deals  with  the  operating  costs  of  lifting  magnets  worked  uiiler  wilely   varying 

ronditions.  after  which   the  important  point  of  rating  is  briefly  considered.      Descriptions  are  given  of  a  number  of  lifting  magnets, 

followed  bv  details  of  metliod  of  control. 


THE  lifcing  magnet  ranks  high  as  a  modern  Appliance  fo 
the  economical  handling  of  steel  and  iron,  and  the  more 
awkward  the  load  the  greater  is  the  economy.  Thus, 
in  a  certain  works  the  installation  of  a  scrap  handling  magnet 
crane  enabled  the  owners  to  dispense  with  the  ser\ices  of  13 
labourers.  At  25s.  per  week  per  man  this  represents  £84.5 
per  annum,  and  after  deducting  working  expenses  and  other 
charges  a  "sum  remains  which  is  sufficiently  largo  to  pay  for 
the  equipment  in  a  few  years. 


Fiu.  I. — Seition  of  Lifting  M.agnet  by  JIahkvat  ami  I'i.m  e. 

Operating  Cosh'. — The  following  data  give  the  ojierating 
costs  of  a  52  in.  magnet  worked  under  adverse  conditions. 
The  travel  of  the  crane  varied  from  nothing  to  25  ft.,  the 
traverse  was  15ft.  and  the  lift  about  15ft.  Material  was 
unloaded  from  railway  tnicks  into  charging  boxes  and  wp.s 
trimmed  by  twrt  stockers,  except  in  the  case  of  jiig  iron,  when 
only  one  .stocker  was  retjuired. 

Uandlin,/  Uijhl  A  ii-jU  «.  Bimiiih  and  Will  Srrap  nhoul  3  /^  to  .")  jt.  lung. 

Total  wcixht  liandle<l  t)«,700  lb. 

W'fidht  fH-r  lift 1.05811). 

Lifts  ixT  hour   122 

Weight  [KT  hour  .")4-8  tons 

llniidliiuj  II  in.  by  (1  i'».  hij  ."J  in.  Ulowing-niill  Crop  Ends, 
Snow-covered  and  Frozen. 

Total  wiight  handled  r.(!.(iO0  lb. 

Weight  |«rlifl    I,r>30lb. 

LiftH  fMT  hour   lOli 

Weight  (K-r  hour  , 7.'>-8  tons 

l/'uidlhui  I'iij-iron,  Snow-covered  and  Frozen. 

Totiil  weight  handled  2<i.2(HI  lb. 

Weight  |Hr  lift    l.lliM  II.. 

Lift.,  jjir  hfiur , 120 

Weight  |ier  hour  ."i(i-.")  tons 

On  the  )'.ssuiii|)tion  thet  the  crane  ran  5(1  per  cent,  of  tlii; 
time  only,  the  owners  gave  the  roHt.s  set  out  below  :-- 

.Mttgnit  int.  n-Mt  lit  .'>  IMT cent £12   10  0 

.MaiiU'-l  <l<|>r.'ialiiiii  lit  10  |)<T  eont 25     II  0 

Kle.  Irii- inirgy  for  nmgiiel  24     II  0 

I  rune  iiil4TiHt  at  II  |KT  rent ; 'M   10  0 

l!e|.ftirM ;i2ll     7  II 

Kleelrli' energy  for  enino H7    10  0 

Two  irnnemen  ''"0     0  0 

lour  iilfKker* ^^V)     O  O 

Total  £1,5711     :i     l( 

The  roKt,  per  ton,  therefore,  of  liuiidlinK  the  miiteiial  is  : 
liight  Hcrnp,  {•57(l,  ;  heavy  w- nip,  IHd.  ;  and  pig  iron,  l-5:!(l. 
Thin  iiieliidi-M  labour  for  triiiiiiiing  the  charging  bo.ves. 

Ftoiigh  ligiiresolitained  siibm-ipiently  dhoWed  tti:i(  ilie  binding 
of  )iig  iron  from  a  pib'  into  charging  hoxcM  could  be  carried  oiii, 
at  n  coHt  Honiewhat  Ichh  than  Id.  pi-r  Ion.  covering  all  the 
irregiilarilies  an<l  di.<iid\«iitngeoiiH  conilitions  thai  might  arise 
A  (inn  of  iiianitfaMiiierH  eHtiiiiuh'H  thr.t  iisitm  ..f  iheir  lifliiig 
iMJU/mis    ill.'    lu.w    MiiikiiiL'    II   direct    -saving    "f    uboill.    Iialf    ii 


million  sterling  annually  in  labour  costs  alone,  and  it  is  said  to 
be  no  uncommon  Occurrence  for  a  single  mtignet  to  effect  a 
saving  of  from  £2  to  £8  per  day.  •  • 

In  analysing  the  above  figures  it  should  lie  noted  that  the  / 
costs  refer  to  American  practice,  and  that  alniost  one  half  of 
the  total  cost  is  contained  in  the  item  covering  stockers'  wages. 
The  makers  point  out  that  the  cost  of  unloading  pig-iron,  which 
used  to  be  contract  work  at  4d.  per  ton.  "\yould  therefore  be  in 
the  neighbourhood  of  0-5d.  per  ton.  Wages  in  the  United 
States  are  higher  than  in  this  country,  and  the  amount  for 
repairs  is  greater  than  one  would  allow  for  a  small  crane 
working  under  the  conditions  ruling  at  home.  A  factor  at- 
least  as  impoitant  as  the  i-.Mlui'tidn  of  ojierating,  costs  is  tlie 
elimination  of  unskilled  labour. 

It  is  reported  that  a  cargo  of  1,'.I60  tons  of  pig  iron  was- 
unloaded  in  lOi  hours  by  means  of  two  S2  in.  magnets  and 
two  men,  the  average  lift  per  magnet  being  1-53  tons.  For- 
merly it  took  two  diivs  and  two  nights  to  clear  such  a  load, 
and  28  men  were  required  for  the  work.  The  unloading  of 
55  tons  of  pig  iron  in  half  an  hour  by  a  52  in.  magnet,  with  an 
average  load  per  lift  of  about  0-84  tons,  is  another  creditable- 
record.  Recent  improvements  in  the  design  of  these  liftings 
magnets  are  said  to  have  increased  the  lifting  capacities  from 
20  per  cent,  for  some  sizes  up  to  60  ]ier  cent,  tor  otbers,  without; 
increasing  their  weight. 

Admntage.'!. — In  addition  to  the  direct  saving  in  labour,  the 
following  indirect  economies  may  be  mentioned  : — 

(a)  Ability  to  pile  stock  to  any  height,  limited  only  by 
the  clearance  of  the  crane.  This  augments  the  capacity  and 
value  of  a  given  stockyard  over  one  served  by  hand  labour, 
when  a  stock  "jjile  of  any  considerable  height  becomes  pro- 
hibiiive  owing  to  the  cost  of  handling  material.  The  intro- 
duction of  one  or  more  lifting  magnets  frequently  makes  it; 
possibly  largely  to  increase  the  capacity  of  a  given  plant, 
without  increasing  the  size  of  the  %ard  or  the  number  of 
cianes  in  service. 

(/))  Ability  to  make  up  hca.s  prom|itly  in  an  open  heaitli 
or  foundry  stockyard,  thus  increasing  the  output  of  thi> 
furnaces,  decreasing  the  consumption  of  fuel  in  keeping  empty 
furnaces  hot,  and  decreasing  the  labour  and  fuel  cost  per  ton 
of  output. 

(c)  Saving  in  dennirriige  on  railway  wagons.  It  is  not  at. 
all  uncommon  tor  a  single  <ip.'rai(ii-  io  unload  a  .5()-ton  truck 
ijf  pig-iron  in  15  minutes. 

('/)  Delavs  in  unloading  or  iv-liandliiig  stock  under  un- 
laviiuri'lile  iveatlirr  cini'ilitioiis  ai.'  avuided. 


l''ia.  2.     Ski  riciN  of  "  Ichvnt. 


1,11  lINi:  .Maonkt. 
■I  de]>en(ls 


liuling. — Till-  lifting  capacity  of  a 
on  I  he  materials  which  it  has  In  li.imllr,  particularly,  h 
on    tire   following  :     (")    Tin'   riiagiietic   i|iiality   of    Ih 
(//)   the  lerrrperatiire  of  fire  inuterial,  wlrieli  should  not  li 

lihick  beat  ;    (c)    the  .shaj f  the  load  arrd  whether  it 

of  oir<^  Holiti  piece  or  a  niiirrber  of  snriill   jiarts  ;    anil 
riiiinner  in  which  the  materiul  to  be  liflcd  is  stacked. 


ntirely 

owever, 

IoimI  ; 

•  above 

■iiriHists 
(,/)  the 
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Although  the  lifting  capacity  cannot  be  calculated,  it  may 
be  assumed  that  a  well-designed  magnet  is  capable  of  lifting  a 
solid  piece  of  steel,  with  machined  surface,  of  not  less  diameter 
than  the  magnet  itself,  weighing  approximately  15  times  the 
weight  of  small  magnets,  8  to  12  times  the  weiglit  of  magnets 
from  2  ft.  to  3  ft.  in  diameter,  and  5  to  6  tunes  the  weight  of 
magnets  from  3  ft.  to  5  ft.  diameter. 

When  dealing  with  materials  .such  as  sand-cast  pig-iron  or 
lieavv  scrap,  the  lifting  capacity  decreases  considerably,  de- 
pending entirely  on  the  amount  of  material  covered  by  the 
contact  surface  of  the  magnet.  The  larger  the  contact  surface 
the  greater  the  loa<l  attracted.  With  magnets  of  largejdia- 
meter,  in  addition  to  the  first  layer,  further  material  i.s'in  some 
nstances  attracted  by  the  centie  pole.     When  the  load  consists 


'  Fio.'S. — .Skctiox  of  "  PiKEXix  "Lifting  ALxgnet  (Ciucn  .ir  Type)."] 

of  iron  plates  the  load  depends  on  the  size  of  the  plates,  but  up 
to  si.\  layers  can  be  lifted  according  to  the  thickness  and  weight 
(if  each  plate  and  the  type  of  magnet.  The  weight  of  loose 
materials,  such  as  stampings  and  drop  forgings.  attracted  bv 
a.  magnet  varies  greatly,  and  is  relatively  .small,  in  .some  cases 
only  amounting  to  about  one-half  the  weight  of  the  magnet. 

In  order  to  increase  the  weight  of  material  iiandied  jier  lift, 
a  i)attery  of  two  or  more  magnets  maybe  u.sed.  In  such  cases 
the  magnets  are  so  su.spended  from  a  common  bar  or  frame 
as  to  obtain  the  best  results.  This  arrangement  is  advi^table 
when  handling  long  jiieces  or  .sheets,  as  the  overhang  tends  to 
[lull  the  load  away  from  a  single  large  magnet. 


I'm.  1.   -"  I'iiir.!<ix  "  .Maonet  rou  Haicdlixo  Ixnon. 

,'i<ii^hiirlinn  —  Lifting    iiiHgni-tM    an-    only    I'onntnjcted    for 
*(i  Mirrent,  and  whi'n  the  mipply  in  u!ternatinf{-i-urrvnl  it 
4»ci  inMHry  to  hiive  tt  niotor-geiiiriitor  wt  or  other  iiourcc 
'•%»    wliirh    direct  curreht    ctui    Ite    olilained.     The    niipply 
ll'illld  not  exceed  'J'jDviiltft 

■  iiiciM  With  miiHt  (if  the  clcrtric  e(|uipiui'nt  of  eruneM, 

..  inntKin  (if  lifting  inik|{net*<  in  Work  (or  xperialint  (irni*, 

(111(1  nm.r„  ( iiiiii..t  (In  jiettei  tlinn  Kpecily  Mii»gne|«  by  Kueh  lirmit. 

"••  «hnli  hric  luiidy  dew  rilie  ii  niinilier  (il  lypKHJ  iiiBgnet*. 

I  I'l  Ute  Mr.  A.  ('.  Ki»'<iw(.(mI  wim  one  of  the  lirtt  to  dcBinn  n 

HiitiHfartory  imiunet,  and  nt  the  end  of  l!t|r>  clnM<  upon 

i\'ii"M  of   lilt  (Ic-iiun  v\iTc  III  II"-.       Ill  Kitf    I  in  illiiK- 

••  lu.eH  ly|ic,  mid  it   iiiny  lie  iiictitKiiii'ii  that  MewiK. 
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The  magnet  is  permanently  waterproof  and  fire-proof.  It  is 
provided  with  a  renewable  bottom-plate  of  manganese  steel, 
which  may  be  easily  removed  and  replaced  without  exposing 
or  disturbing  the  coil  in  any  way.  The  coil  cannot  move  in 
the  ca.se,  and  it  is  cushioned  against  the  effect  of  hammer  blows 
by  the  double  bottom-plate  construction.  Ribs  on  the  top  and 
sides  seive  to  stiffen  the  magnet  ca.se  and  to  augment  the 
cooling  surface.  The  large  cored  hole  in  the  centre  pole  acts 
as  a  very  effective  ventilating  duct.  Copper  strip,  heavilv 
insulated  with  mica  and  asbestos,  is  used  for  the  coil.  It  is 
wound  directly  upon  a  flanged  metal  spool  and  is  thoroughlv 
impregnated.  The  spool  construction  makes  the  coil  a  rigid 
unit  that  may  be  handled  without  danger  of  mechanical  injury. 
The  coil  terminals  are  .spaced  120  deg.  apart ;  they  are  moulded 
into  heavy  high-voltage  insulatoi-s  babbitted  into  the  case,  and 
the  termuial  cavities  are  large  so  as  to  allow  for  expansion  and 
contraction  of  the  compound.  This  construction  gives  4  in. 
of  insulating  compouncl  between  terminals  as  a  protection 
a^'ainst  short  circuits.  .    i 


ilh 


Via.    5.  — WiTTOS-C'BAMEK  .ScRAT  HaNOLIXQ   MaOXET  CrAKE. 

A  .scctiiiii  of  the  well-known  "'  Igranie  '"  lifting  magnet  is 
given  in  Fig.  2.  The  body  or  frame  .1.  made  of  cast-steel,  is 
jirovided  with  heavy  lugs  cast  integral  with  it  lor  the  .suspension 
chains,  and  the  terminal  box  is  likewise  part,  of  the  casting. 
Both  the  inner  and  outer  pole-shoes  /)  are  strong  steel  castings, 
and  are  secured  to  the  frame  by  tlirough-l>oIt49.  The  coil- 
shield  /v  is  a  Hanged  disc  of  manganese-steel,  ribbed  on  tho 
under  side  as  shown. 

('o])per  strip  is  used  for  the  coil  winding.  The  spool  ('  is  of 
steel  and  forms  part  of  the  inner  pole.  To  en.siin"  the  rapid 
transference  of  the  heat  to  the  outside  of  the  magnet  body, 
deud-nir  spaces  are  eliminated,  and  the  nuiiilier  of  joints  is 
reduced  to  a  miniiiiuin.  Shcet-iiiica  is  used  as  insulation 
lietween  the  varimis  layers  of  the  i~i>il  and  for  insulating  the 
upper  and  lower  faces  of  the  coil  fmiii  the  magnet  body  and 
shield.  After  aH-semblv  the  coil  and  the  whole  interior  of  the 
magnet  an-  tilled  under  vacuum  with  wuter-pr««if  insululing 
(■(iiiipiiuiid.  This  not  only  prevents  acccvs  of  moistun<  to  tlie 
coll  froni  (iiit-sidc,  but  it  «l.>.o  eliminates  int^'rnal  sweating,  to 
which  l»reakdoWns  can  often  be  traced.  .\  jirinciple  folloWiHl 
by  the  iiiakeis  is  that  every  m:ignet  must  be  capable  of  with- 
stiinding  siibiiiersion  without  Kustainiiig  daiiiage,  and,  as  an 
indication  of  the  ])crinniieiicy  of  the  inHiiUtion,  it  w  rUiiued 
that  no  magnet  !<upplied  ninpe  I'.ki'.i  has  developed  an  earth  or 
Hhort-iirciiit  in  it-s  windings, 

In  the  magnets  miiniifactiircd  by  Me.»»n«.  Wivst  k  t'o.  the 
eoiln  are  of  pancake  eonstnietioii  wound  in  four  Uyr«. 
Higidily  i.s  .wrumd  by  rolling  a  jjmovc  on  the  copper  strap  a» 
winding  proccedK,  the  gniove  on  one  turn  ri"tti!>tering  with  the 
projection  on  the  pn<vioUK  turn  with  the  (lo.xiide  insulating 
iiltlion  liciween. 

Till    '    I'lurnix  ■■  liflinj;  iimjilifl,  ^yyM  by  Mcmit".  Applebv   & 
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Co..  AVestminster,  i.s  uianufac tilled  by  Messrs.  8teel  Peech  k 
Tozer  (Ltd.)  at  Sheffield,  who  developed  the  magnet  for  use 
in  their  own  works.  The  present  designs  embody  all  the 
improvements  suggested  to  them  by  their  experience  gained 
under  actual  working  conditions.  This  magnet  is  made  in  many 
.shapes  and  sizes,  two  of  which  are  illustrated  in  Figs.  .3  and  4. 
The  casing  AC  and  poles  -V,S  (Fig.  3)  are  made  of  high  per- 
meability cast  steel.  Between  the  centre  block  or  pole  and 
the  outer  wall  an  intermediate  annular  wall.  D,  is  provided, 
which  divides  the  winding  space  into  two  compartments,  E 
and  F.  one  coil  being  wound  round  the  centre  pole  and  tlie 
other  round  the  annular  piece.  This  extends  the  area  of  the 
centre  j)ole,  and  materially  increases  the  lifting  capacity  when 
the  magnet  is  handling  plates,  strips  and  the  like.  The  coils 
are  wound  on  brass  formers  to  ensure  the  windings  being  kept 
rigid,  as  there  is  a  tendency  in  all  magnets  during  switching 
on  and  off  for  the  turns  to  move  .slightly.  Such  movements 
Would  in  time  break  down  the  insulation.  Manganese  steel 
bumping  plates,  H.  protect  the  coils  from  injuiy. 
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Kio.  fi. — Wiring  Uwgu.v.m  fob  Lifting  .M.\g.\et  Cnu  hit. 

The  special  features  of  this  magnet  are  shown  in' Fig.  1.  An 
important  advantage  is  that  the  magnet  has  provision  on  the 
centre  lifting  plate  for  the  attachment  of  dogs  or  .sling.s  for 
lifting  non-magnetic  material,  without  detaching  the  magnet 
from  the  crane  hook.  In  the  late.st  design  the  energising  coil 
is  wound  out  of  centre  with  the  pole  pieces,  and  different  work- 
ing faces  are  given  to  the  magnet.  In  practice  it  is  necessary 
in  certain  clas.se.s  of  work  to  lift — say  four — 4  in.  blooms,  and 
in  other  eases  eight  such  l)looniR.  These  conditions  are  mei; 
liy  simply  reversing  the  working  face  of  the  magnet,  which  is 
accom])lished  by  taking  one  suspension  chain  link  out  and 
transferring  it  to  the  opposite  corner,  the  magnet  having  four 
jioints  of  suspension  on  the  lifting  plate.  Thus,  with  one,  two 
or  three  of  the.se  magnets  in  use,  a  16,  .32  or  48  in.  working  face 
can  be  given  with  the  magnets  slung  one  way,  or  20,  40  or 
00  in.  face  with  the  magnets  arranged  the  other  Way.  One  of 
tliese  magnets,  Weighing  only  \\  cwt.,  is  said  to  have  lifted 
i|iiit<!  easily,  on  the  16  in.  face,  two  billets  1\  in.  by  1\  in.  by 
7  ft.  long,  and  on  the  20  in.  face  three  such  billets.  Three  of 
the  itiagnets  bolted  together  (total  weight,  say,  14  cwt.)  have 
liflvd  a  6  ton  forging  and  10  billets  5^  in.  Hr|uare  by  .">  ft.  long. 

The  insulation  of  these  magnets  is  carrif'd  out  in  a  thorough 
manner.  After  tin-  magnets  are  assi'mbii<l  they  an;  vacuum 
dried  and  the  insulation  tested.  When  ilie  coils  are  found  to 
give  an  insulation  test  of  200  megohms  at  1,000  volts  for  three 
hours  u  .sluice  is  o])ened  connecting  the  vacuum  chamber  to  a 
vi's-sel  whicli  is  filled  with  boiling  (^oinpoiind  ;  this  is  drawn  by 
the  vaciiiini  into  the  drying  chambei-.  and  e(mse(|ueMtly  into 
the  magnet  casing,  .\fter  standing  under  tlie.Hc  conditions  for 
u  jierioil  varying  uci^ording  to  the  h\y.v  of  the  magn(;t,  a  jiies- 
siire  of  jflO  II),  per  square  inch  is  applied  to  the  top  of  the  com- 
pound to  enHurc  complete  inii)re;;nHtiiin  and  tilling  of  tln' 
casing. 

The  "  I'hd-ni.x  "'  niagnel.s  can.  when  dc-sired.  be  lilted  with  a 
safety  device  which  en.Hure«  the  retention  "f  llie  ioinj  in  the 
event  of  the  main  current  supply  failing. 

Another  Weil-known  magnet  is  the  ''  VVitton-Krunier,"  made 
by  thi-  (leneral  Electric  Co.  (Lt,d.),  and  the  following  notes  will 
.Heivc  to  give  wonii-  indication  of  the  good  engineering  which 
eharai'ti'riws  the  deHigii.  The  magnet  consists  of  an  extra 
heavy   high-penneubility  «leel   case   having  <eMtre  and 'outer 


])oles  of  large  .section,  the  said  poles  being  detachable.  A  non" 
magnetic  shield  is  provided  for  protecting  the  coU.  The  coil  is 
self  contained  and  independently  fixed.  It  consists  of  former 
wound  strip  copper  discs,  specially  treated,  insulated  from  each 
other,  and  from  the  shell  by  means  of  highly  compressed  thick 
mica  plates,  mechanically  secured  by  asbestos  blocks  and  non- 
magnetic bars.  The  coil  is  surrounded  by  an  air  space,  and 
thus  effectively  prevented  from  contact  with  the  shell.  The 
inner  and  outer  ends  of  coil  are  brought  through  an  air  space 
into  a  large  terminal  box  with  steel  cover,  having  holes  for 
fixing  cable  grips.  The  magnet  is  provided  with  two  9-ui. 
watertight  steel  cable  grips  attached  to  the  terminal  box,  and 
two  lengths  of  single  pole  leading-in  cable,  each  length  of  cable 
terminating  in  a  single-i5ole  barrel  socket  connector,  ready  for 
connection  to  the  magnet  cables.  The  use  of  two  single-pole 
cables  is  much  more  satisfactory  than  one  double-pole  cable, 
as  it  eliminates  the  risk  of  the  two  copper  conductors  rubbing 
against  each  other,  and  short-circuiting,  as  is  frequently  found 
in  cases  where  double-pole  cables  are  used. 

The  nature  of  the  work  on  which  a  large  number  of  these 
magnets  are  engaged  is  evident  from  Fig.  5.  Here  is  shown  a 
specially  designed  travelling  structure,  enabling  scrap  material 
to  be  handled  on  either  side  of  a  railway  track  with  great  ease. 

Method  of  Control. — A  circuit  containing  an  electromagnet  is 
highly  inductive  and  in  order  to  prevent  the  insulation  from 
breaking-down,  provision  must  be  made  on  switching  off  for 
guarding  against  the  induced  voltage  and  for  dissipating  the 
energy  stored  in  the  magnetic  field.  The  common  method  is 
to  .shunt  a  discharge  resistance  across  the  magnet  terminals 
prior  to  the  opening  of  the  circuit  and  to  disconnect  the  resis- 
tance before  switching  on. 

The  controller  has  three  positions — on,  off  and  reverse.  In 
the  "  off  "  position  the  magnet  coils  are  disconnected  from  the 
supply  and  the  non-inductive  discharge  resistance  is  shunted 
across  its  terminals  as  described  above.  When  the  controller 
handle  is  placed  in  the  working  position  the  magnet  winding  is 
connected  direct  to  the  supply,  and  in  turning  the  handle  to 
the  "  i-everse  "  position  a  small  current  flows  through  the 
winding  in  the  reverse  direction  in  order  to  make  the  magnet 
lose  its  residual  magnetism  and  quickly  release  the  load.  The 
handle  can  only  remain  in  this  reverse  po.sition  as  long  as  the 

operator  holds  it 
To  Controller  in  Crane  Cab.  there     and    whcu 

MaybesecuredtoCral,.  ,^^      j^j^^^^g      ^.j^^ 

handle  it  au  to- 
matically  returns 
to  the  off  position. 

The  most  recent  ■ 
practice  is  to  use 
contactor  type  A 
controllers  and* 
master  switch  for  j 
magnets  of  large* 
diameter  or  size. 

Ciunicrtioii. — In 
one     method      a 
spring     drum     is 
fitted  on  tiie  crane 
J  trolley    for    aufn- 

matically    cniliiig 
ilile  lliidu.'h  which   tlie  ciirreiit  is 


Fio.  7.— iMktiiiii 


uikI  uncoiling  liie  Ijrxilil 
transmitted  to  tlie  magnet. 

Sonu;  il.siTs  prefer  to  drive  tlie  cable  diuiii  finm  !lie  mam 
drum.  Such  an  arrangement  is  depicted  in  l<"ig.  l>.  The  druiii 
I),  geared  to  one  of  the  shafts  of  the  lifting  mechanism  and 
provided  with  two  collector  lings,  c,,  c.,,  is  mounted  on  the 
trolley.  The  brushes  ^,,  }>_,  are  connected  to  two  cross  wires, 
and  it  is  desiialdi'  to  connect  these  wiit's  on  1lie  li^c  sidi"  of 
the  main  ciniiil-breaker  or  fu.ses,  *>'. 

A  further  arrangeiiieiit  is  u>  u^v  u  eoiinlcnveight.  Tho 
nieiliod  is  depicted  in  l''i;i.  7,  and  the  iwin  c<in(liic(.or  (^able  is 
pa.Hseil  over  a  sheave  attached  to  tlie  trolley  and  carried  along 
the  bridal'  over  a  set  oi  sheaves  in  tiie  opeiator's  cage,  tho 
1 1 nd  lieiti"  linidlv  taken  to  the  control  switch. 
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Conveyors  antl  Elevators. 

Ily    -W.   H.    ATHKKTON,   M.Sc,   M.I.Mech.E. 

Siiwtnarii--    Thr  ilpvel'ipiiicul   iif    ( h.-  iwiiivi-yi.r    ami    clevatdr    fur    llir    handling    of    coal  is  first   outlinc-d.  and  then  the  various 
requirements    arc   considered  in  detail.     Siiffieient   coal  storage  is  a  vital  matter  for  the  power  station,  and  introduces    problems 
which  are  conveniently  solved  by  conveyors.     The  various  types  of  conveyors  and  elevators  for  coal  handling  and  ash  handling  are 
considered  ill  some  detail,  and  reference  is  also  made  to  the  suction  method  of  removing  ashes. 


IN  till-  I'arliLC  types  of  boiler  hou.ses  it  Was  usual  to  discharge 
coal  from  carts  on  to  the  firing  floor  placed  a  few  feet  below 
the  street  level,  the  only  coal  storage  space  being  that  in 
fiont  of  the  boilers.  The  coal  was  lifti'd  up  by  shovels  and  dis- 
charged either  direct  into  the  boiler  furnaces,  or  thrown  into 
small  cast-iron  hoppers  feeding  mechanical  .stokei-s.  The 
ashes  and  clinker  were  removed  in  barrows 
and  dumped  into  the  yard,  from  which  they 
were  shovelled  by  hand  labour  into  carts.  All 
this  lianilling  of  coal  and  ashes  by  manual 
labour  was  e.\treuiclj-  wa.stcful,  and  could  only 
be.  tolerated  when  labourers  were  cheap  and 
plentiful,  and  boiler  houses  were  of  small 
capacity. 

As  ])OWer  stations  developed  in  size,  the 
need  for  reducing  the  amount  of  hand  labour 
became  of  great  finan<ial  imjiortance.  The 
■first  step  was  to  jirrange  f(U'  the  coal  to  be 
dumped  into  a  receiving  lio]>per  at  one  end  of 
the  iiniler  hou.se  ;  from  which  it  was  raised 
without  hand  labour  by  an  endless  chain  ami 
bucket  elevator,  delivering  into  a  coiitimioiis 
convevor  of  the  .scrajier  or  ]msh-plate  type, 
niiining  over  a  series  of  small  hoiijiers  fi.xed  to 
the  front  of  the  boilers,  and  sup])lying  mechani- 
cal stokers  through  openings  controlh'd  by 
sliding  doors.  This  simple  method  of  saving 
labour  i.s  shown  in  the  general  arrangement 
(Fig.  i),  it  being  a  very  convenient  and 
suitable  .scheme  for  boiler  houses  of  small  or 
moderate  size. 

The  need  for  additional  coal  storage  may  be 
met  either  by  building  a  storage  hoiU'erat  the 


ground  level,  or  by  fixing  overhead  storage  hoppers,  the 
latter  being  now  the  u.sual  method.  The  fir.st  co.st  of  overhead 
hoppers  is  high  ;  but  apart  from  this  consideration  the 
neces.sary  headroom  is  seldom  available  in  existing  boiler 
houses.  The  alternative  arrangement  of  a  storage  hopper  on 
the  ground  was  adopted  at  the  Grimbsy  Corporation  Electricity 
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Works,  and  is  shown  in  Fig.  2.  A  conveyor  of  tlx- 
scraper  type  is  fixed  in  front  of  the  coid  store 
nnti  is  fed  by  a  .seric-s  of  chutes  from  the  latter. 
This  conveyl)r  deliversthe  small  <oal  intn  the  boot  of  a  verticai 
elevatDr,  which  in  ttirn  delivers  the  coal  through  an  .Vv.'in 
automatic  Weighing  machine  into  the  scraper  conveyor  running 
over  the  stoker  hop]iei-s.  This  <onveying  plant  was  en-cted 
ill  the  year  I'.KMi.  and  although  co.sting  at  that  time  the  very 
small  .sum  of  C.'Wd  eiect<-d.  jin>ved  an  cflieient  and  econoniieul 
methiid  of  taking  the  coal  from  the  coal  ,ston"S  and  dolivpriii;' 
it  in  known  ipiantity  into  the  l>oi!er  furnaces. 

The  wear  and  tear  on  lh<>  bottom  of  pie.vicd  steel  convevor 
troughs  is  fairly  heavy,  and  it  is.  therefore,  advisjdde  to  line 
till'  trough  with  a  renewable  lining  plate,  instead  of  pre.s,-«etl 
steel  troughs  al>oiit  ^k  ''i  tliick,  one  ran  u.se  a  thicker  cast- 
iron  trough  with  Hanged  b..lted  joint-t.  With  steel  at  the 
present  famine  prices  it  is  Ix-tler  ami  mor<'  economical  to  use 
cast  iron  for  this  purpose  than  pre.<.M-d  steel.  An  example  of 
a  scrapir  conveyor  with  ca.Minin  trough  anrl  ,H4raper!«  fittitl 
with  rcillerM  lo  reduce  friction  is  given  in  Kig.  '^. 

The  vertical  coal  elevator  in  the  (irinisl>y  installation  i»  of 
•J.l  (t  centn-s.  ami  the  buckets  an-  of  malleable  cast  iron  7  in. 
Inng.  bolted  to  a  .-ingh-  straii.l  of  nudleable  iron  pin  chain  of 
2}  111.  jMtch.  The  lifting  capaeil\  i>  about  .'.tons  per  hour. 
The  p..\ver  alisoibed  by  the  whole  plant  was  nliout  2)  U.H f. 
when  Inadeii  and  1}  II  i'  when  iiinniiig  light. 

Thi-  m-xl  ilevelopment  in  the  application  »f  labour-saving 
appliances  |.i  power  hoii.-e.s  \mis  to  build  the  boiler  hou«'  lofty 
eimiiuli  to  acciuiinioilale  oveihead  ciwl  storage  hop|K>r*  or 
liiinkep*.     Tiie».c  nro  rnni«tiiiclrd  iinu«liy  of  iiI»h»|  pUtos,  but 
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alternatively  either  of  cast-iron  plates  or  of  reinforced  con- 
crete, the  latter  being  very  durable,  but  extremely  heavy. 
In  Fig.  i  an  inclined  bucket  elevator  delivers  into  a  scraper 
conveyor  running  over  the  coal  -storage  bunkers,  from  which 
long  chutes  lead  the  coal  to  the  stoker  hoppers  feeding  the 
chain-grate  furnaces.  These  chutes  are  often  fitted  with  gear 
for  measuring  the  volume  of  coal  passing  from  the  bunkers 


sei-ving  20  Lancashire  boilers.  The  coal  is  fed  from  coal- 
trucks  into  receiving  pits  provided  with  doors  for  regulating 
the  adnrission  of  coal  to  the  elevator  boots. 


BOIL  CF  HOUSE 


a  Miv  Doiutis 


y    j;I  oPPOiiTi  iut/AToR 


\       yzrKTj  R.S.J. 


__lJJRlMJJ'<fOI>  UV 


|. ZIO' 

I'Ki.  (.     O.Ai,  IUmii.imi  ri.A>r  roll  Ki.i.' tiim'  roHr.ii  Olmi-anv. 

into  tlip  fiinuKTM.  Tin;  \\\\\\\^  ciipuiily  "f  tli"  piiiliniliii 
i'|i'\-iit)>r  Hliown  ix  ''Ml  Iomm  (ut  liniir.  Tlii'  iMickvlH  iire  iiutlli'- 
iilil''  iriin,  iriiii.  loii^  with  tliicki-iii-d  li|i,  und  iin-  l)r>ll,c(l  to  ii 
»iii((li-  Hlnirid  of  miUli'iiMr  imii  |iiM  iliiiiii  of  (1  in.  |iili'li. 

V\^.  .">  in  a  di-nij-ii  \u\  »  |iiili  of  iiirlinnl  luttirc  fni d  fixil 

clcvaturM  {i-cdinj(  two  ct»nvc.\oiH  lunninjj  over  slurugc  hi')ipcis 


Fig.  G  is  a  cross- 
section  of  a  scraper 
conveyor  of  heavier 
type  for  the  distri- 
bution of  coal  into 
overhead  storage 
hoppers.  This  con- 
veyor has  a  capacity 
of  50  tons  of  coal  per 
hour.  The  trough  is 
built  up  of  steel 
]ilates  and  angles  and 
is  fitted  with  a  re- 
newal) le  lining  plate 
4  in.  thick.  Tliere  is 
a  clearance  of  about 
\  in.  between  the 
scia])i'r  ])lates  and 
the  bottom  of  the 
1  rough  :  the  scrapers 
lifing  bolted  to  mal- 
leable iron  crossl)ar8 
with  turned  ends,  on 
which  revolve  casl- 
iion  rollers  fitted 
with  special  oille.ss 
liuslies.  These  are 
intendcrl  to  (iliviiilr 
iJil  liiiirii'iuiiii 
utilising  till'  hiliri 
ruling  propel) ii's  nl 
graphite. 

est    null 

111      lulll'icatillg     rnll- 

vi'vor     lolli'iN     is     11 
moot    point,  and    it 
\_    ollhtful    wiii'lliei 
any  iih-IIkiiI  i.n  nine 
better  than  a  .sinipli 
nil  hole  and  the    in 
lelligent  use  of  an  oi 
iiiii.  Inking  eveiylhini 
eolli'el.H.    eakes    on    am 
inure  than  miliiiary  at 
iJK.'lhnilH  of  liibiieatiii;; 


into  areoiint 
renders  useless  ; 
l.cntion  is  given  l.i 
rolk'iH  arc  us  foUowt 
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>iii(lle.i,  wliicli  iiiiiV      I 


(«)  T<i  jmt  ;^ii'a.s('  liiljiicatois  (in  ivciy  n 

{b)  To  fit  lubiicators  to  the  ends  of  tin-  s 
l>e  boiftd  uji. 

('•)  To  use  liollow  rolki-s  coiitainin;,'  oil  \veli.«. 

(d)  To  use  oil  if.se  iv  oils  and  wi]jer.s  i/ivinga  constant  supply 
of  oil  on  to  the  rollers,  but  this  is  liable  tr)  be  wasteful  of  oil. 

The  upjter  part  of  the  inclined  elevator  feedin<5  the  scraper 
conveyor  is  also  shown  in  P'ig.  6.  The  buckets  are  of  malle- 
able cast  iron  18  in.  long,  bolted  at  inten'als  of  24  in.  to  a 
single  strand  of  chain  (No.  6140)   of  the   Ley  bushed  type 


KlO.  0. — C'RCSS  SBCTIOS  of  ScRArEK  C'OSVKVOB  ASD  E1.XVATOR 


fitted  with  steel  pins  and  hardened  steel  renewable  bushes. 
Til''  crossbars  uie  furnislied  with  cast-iron  liuslicd  rollers,  6  in. 
iliaineter,  running  on  angle  iron  tracks.  The  elevator  top 
shaft  is  4  in.  diameter  and  the  main  s|)rocket  wheel  28  in. 
diameter,  made  of  hard  chilled  metal.  A  peculiarity  of  this 
elevator  is  that  there  is  no  spur  wheel  and  pinion  at  the  top 
of  the  elevator,  but  it  is  driven  direct  by  a  eliain  of  the  i,ey 
grip  ty]><'.  On  one  end  of  the  to|i  shaft  is  keyed  a  toothless 
or  grooved  friction  wheel  (iO  in.  diameter,  shown  in  .section 
(Kig.  7),  which  is  geared  to  a  sprocket  wheel  12  in.  diunieter 


lly  in  gas  works,  cullieries  and  power  .stations,  the  wearing 
arts  being  readily  renewable.     The  lugs  ca.st  on  the  attach- 
iient  links  afford  a  good  seating  for  the  buckets,  bolts  being 
generally  u.sed  for  fastening  rather  than  rivets. 

Coal  elevatoi-s  are  made  either  with  an  open  lattice  steel 
framing  having  a  dust  trough  below,  as  shown  in  the  cross 
section  (Fig.  9),  or  alternatively  the  chain  and  buckets  are 
completely  enclosed  in  a  sheet  steel  casing,  which  may  be  either 
straight  or  cun'ed.  Sometimes  cast-iron  is  used,  especially  for 
vertical  elevators.  A  cross  section  of  a  cased  elevator  is  given 
in  Fig.  10.  Casings  are  used  to  keep  down  the  dust  and  to 
protect  the  running  gear  against  the  weather.  Cased  elevators 
are  more  e.vpensive  than  lattice  framed  elevators  of  the  same 
capacity,  and  at  the  present  time  there  is  much  difficulty  in 
obtaining  the  .steel  sheets  necessary  for  their  construction. 
Fig.  ]  1  illustrates  a  neat  form  of  cun-ed  elevator  of  the  open 
type,  as  designed  for  raising  and  delivering  ashes  into  railway 
trucks,  with  a  minimum  of  labour.  To  relieve  the  wear  on 
the  guide  angles  a  plain  roller  is  fitted  at  the  bend. 

The  Capacity  of  Elevators. 

The  lifting  capacity  or  tonnage  rate  of  an  elevator  is 
governed  by  at  least  six  things,  or  is  a  function  of  sis  vari- 
ables, viz.  : — 

(a)  Tilt'  size  of  the  burkets.  which  varies  in  .single  strand 
••levatoi-s  from  about  (j  in.  to  24  in.  in  length,  and  from  about 
64  to  2,200  cubic  in.  in  capacity. 

(h)  The  pilch  of  the  buckets,  which  varies  from  about  1  ft. 
to  3  ft. 

(c)  The  speed  of  the  buckets,  which  varies  from  about  60  ft. 
to  180  ft.  per  minute  or  more.  An  inclined  elevator  can»be 
run  at  a  lower  speed  than  a  veitical  elevator,  and  .still  give  a 
cleaner  delivery  ;  for  the  reason  that  in  an  inclined  elevator 
the  delivery  chute  can  be  placed  vertically  below  the  point 
of  discharge. 

(d)  The  rate  of  feeding,  which  should  be  as  regular  as  pos.sible. 
If  the  feed  is  irregulir  some  buckets  will  go  up  full,  some  half- 
full  and  others  einpt\  :  thus  the  full  capacity  of  the  elevator 
is  not  obtained.  When  clevatore  are  fed  from  coal  breakers 
and  stone  crushers  the  rate  of  feeding  is  necessarily  very 
irregular.  This  means  that  much  larger  buctets  must  be  used 
than  the  averagi"  hourly  capacity  of  the  elevator  would  other- 
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Kill.  8. — I.KV  HcHiiKii  Chain. 


Fill    0— CROM  SKCTIoS        Kio.  1iV-4'«08!«  S«CTI0!« 

or  Orsjt  Ki-KVAToii.  or  Uxwko  Ki.tvATVR. 


on  the  driving  shaft  by  u  gtip  chain  pro\  ided  with  wed^e. 
■hiiped  fririiiin  pieceN.  In  tIn.H  Way  a  largo  ratio  of  reduction 
in  <|uiti-  IcHHible  and  the  drive  iit  n  very  mnooih  one.  If  a 
UfKi'  Hprocket  wheel  Were  ii-ted  on  fhe  lop  fthaft  it  Would  have 
Iho  objection  that,  as  tlie  chain  linkn  inrreii.sed  in  pitch  by 
W^ftr  the  chain  Woiihl  gradually  rine  to  the  lopH  of  the  teeth 
Mill  eveiiliiallv  ([ive  trouble  and  ulioek  bv  ollppiliK  over  tho 

tCelh. 

Die    I.ey  bufdied    chain,   uliowii    in    Kig.   8,   i.t  a   type   of 
widaidi.ied  ch*iii  very  largely  iinwi  for  coal  cl«rv-»tura,  oupcci- 


wise  rotpiinv  During  short  ]>eriixU  of  nt.Hhoii  the  inon»PiU.kry 
fate  of  working  may  be  1(M»  ton.-*  per  hour,  while  tho  axomgi] 
ra(e  of  working  miiy  ni>t  be  mori'  than  iTi  lonit  |M.<r  hour.  Tho 
liucket~"<  tiiu.it.  tlien-foH'.  be  large,  otheiwi.w  the  olcvAt«r  will 
be  Hooded  anil  spilling  will  occur. 

(<•)  Thr  driiKilii  of  ihr  iiuilriial.  or  number  of  (kiuiuIk  per 
ciibii-  fool.  The  heavier  the  niati-rial  the  grc«ter  iho  hourly 
tonnage,  other  things  being  e-pial  ;  bill,  of  counw.  light 
iiittlerirtl.t.  mich  at  gram,  an-  i  ommoniy- lifti^l  at  a  higher 
liiieal  i«i>«ed  thftn  hOAvy  maleriaU,  i>uch  as  coal  And  orw. 
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(/)  The  sue  of  the  pieces  of  malei  ial.  The  smaller  the  jjieces 
the  better  the  material  fills  the  buckets  and  the  smaller  the 
air  spaces  or  gaps  between  the  pieces.  Large  pieces  of  coal 
or  stone  do  not  pack  well,  and  they  require  large  buckets 
simply  to  accommodate  them  without  jamming  or  danger  of 
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buckets,  the  inclination  of  the  elevator  and  the  physical 
condition  of  the  material  as  to  wetness  and  viscosity.  It  is 
well  known  that  damji  fine  coal  is  a  troublesome  material  to 
lilt,  because  it  will  not  flow  at  all  freely,  but  hangs  up  or 
bridges  over,  and  stops  feeding.  Also  damp  coal  dust  clings 
to  the  buckets  and  forms  an  internal  incrustation,  which 
greatly  reduces  the  eliective  capacity  ol  the  buckets.  In  like 
manner  sticky  materials,  such  as  moist  sugar,  wet  lime,  clay 
and  mud  require  buckets  of  special  shape  and  cause  trouble 
from  hanging  up  and  caking  on.  In  fact  the  buckets  have  to 
be  cleaned  out  from  time  to  time.  There  are  many  pitfalls 
that  beset  the  conveyor  engineer,  owing  to  the  variability  of 
the  physical  properties  of  the  various  materials  handled  and 
the  peculiarities  of  the  conditions  of  operation. 

When  material  is  fed  to  an  elevator  from  a  large  bottom 
hopper  some  means  of  regulating  the  rate  of  feeding  is  con- 
venient if  not  necessary,  such  as  a  sliding  door,  a  jigging 
feeder,  or  a  rotary  feeder.  In  cases  where  a  few  large  pieces 
of  coal  aie  mixed  with  much  small  coal,  a  grid  may  be  used 
to  intercept  the  lumps  instead  of  using  a  coal  breaker.  In 
gas-works,  however,  a  foui'-roll  coal  breaker  is  generally  used 
in  connection  with  coal  elevators  to  reduce  large  lumps  to  a 
size  of  about  2  in.  cube  before  carbonising.  Fig.  12  shows  a 
complete  arrangement  of  breaker  pit  with  feeding  hopper, 
jigger  and  by-pass  chute  for  taking  small  coal  direct  to  the 
elevator  boot  without  passing  through  the  breaker. 

It  may  be  useful  to  introduce  hero  in  tabular  form  a  rough 
suggestion  as  to  the  safe  sizes  of  buckets  and  chains  forvarious 
capacities  of  coal  elevators  inclined  at  60  deg.  to  70  deg.  and 
fitted  with  heavy  malleable  cast-iron  buckets  of  standard 
type,  as  used  in  gas  works,  collieries  and  power  houses. 
Only  th.e  24  in.  buckets  need  two  strands  of  chain. 
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fulling  out,  qiiilit  iifiurt  from  tli<-  nuinlxT  of  Iomh  pci'  hour  to 
)><•  lifted.  Tlii.'i  eleiiientuiy  fiict  iw  too  ofti;ii  ovcrlookiui  by 
iiiquin-rH. 

In   addition   to  tlieiie  nix  woli-deruxMl   fiictofH,   the  lifting 
cujiui'ity  of  uii  eliA'utor  Ih  iiImo  influenced  l>y  tlio  Hliapu  of  the 


COAI,    SlOIUCK. 

'I'ho  (piestion  ol  ]»roviding  i^xteinal  coal  storage  in  addition! 
to  the  coal  curried  insidi'  tlic  boiler  house  has  assumed  great! 
importance  Binc(^  the  coal  8trik<i  in  1!)I  I,  and  it  is  now  usuall 
to    carry   much    larger  stocks  of    coal   than   Were    formerly^ 
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considered  necessary.  This  means  locking  up  a  large  amount 
of  capital,  but  it  is  distinctly  better  than  having  to  close 
down  a  power  station  altogether  during  a  period  of  stress. 
In  power  houses  of  small  and  moderate  size  the  coal  is  often 
simply  stacked  in  the  yard,  and  when  supplies  run  short  the 
shortage  is  made  good  h\  carting  or  wh<'<>!ing  coal  in  barrows 
from  the  heap  in  the  yaid. 


distance  to  be  traversed  is  considei-able.     Otli*'r  methods  are 
to  u,se  small  trucks  or  overhead  electric  telphei-s  or  ropeways. 

Movable  bucket  elevators  with  hinged  jibs  have  also  been, 
adopted  to  a  limited  extent  for  unloading  coal  from  barges  : 
but  they  are  less  flexible  in  operation  than  grab  cranes,  and 
more  troublesome  in  dealing  with  lumpy  coal.  The  variation 
in  the  immersion  of  the  barge  between  lull  load  and  no  load 


In  laying  out  a  large  power  station  one  big  problem  is  to      is  also  a  point  of  difficulty,  as  well  as  the  variation  in  the 


design  the  most  economical  means  of  delivering  coal  into  the 
main  coal  store  and  of  takini;  coal  from  the  store  into  the 
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I'liAi,   Handling   I'i-ant. 


Iniilor  house.  It  is  not  advisisble  to  arrange  a  plant  so  that 
ail  the  coal  must  of  necessity  be  delivered  into  the  (xial  store 
before  it  can  be  taken  into  tin-  b<iili'r  house,  as  this  would 
mean  double  handling  of  every  ton  of  coal  burnt.  On  tin" 
contrary,  wlirri  the  coal  .stop-  is  fill.Ml  it  slioulil  be  |ios.sibli>  to 
j'-ave  this  coal  uiidistlirbril  and  taki'  tin-  new  supplies  of  coal 
direct  into  tln!  boiler  house  bunkers,  Sonie  iiiiportunt  designs 
ap'  faulty  in  this  ri-spi'ct. 


o, , 


\i 
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height   of   the   tide  in   the   case   of  tidal    rivers.     These   in- 
conveniences do  not  affect  grab  cranes  to  the  same  extent. 

When  coal  is  delivered  in  railway  tracks  it  is  sometimes 
possible  to  receive  these  trucks  at  a  high  level  and  discharge 
them   direct   into   the   coal  bunkei-s.     This  is   only  feasible, 
however,  when  the  coal  store  is  situated  in  a  valley.     More 
commonly  the  trucks  are  discharged  into  track  hoppers,  and 
the  coal  raised  to  the  top  of  the  storage  bunkers  by  means  of 
elevators.     Where  ample  grouiul  space   is  available  a  band 
conveyor  at  an  easy  inclination  can  be  a])plied  instead  of  a 
chain  elevator  and  the  same  conveyor. continued  horizontally 
over  the  bunkers.  A  coal  breaker  is  required. 
])laced  generally  below  the  track  hopper,  to 
duce  the  large  lumps  of  coal  to  com  enieiit 
sions.       Preferably    the    whole    plant 
should  be  in  duplicate. 

Fig.  13  shows  one  design  of  coal  handling 
])lant,  in  which  coal  is  conveyed  from  out- 
side storage  bunkers  to  the  boiler  house  by 
means  of  band  conveyors  and  bucket  eleva- 
toi-s.  The  scheme  shown  includes  duplicate 
20-in.  baud  conveyors  taking  coal  from  the 
outside  bunkers  to  the  boots  of  theeleva-- 
tors,  a  cross  -section  of  the  conveyors  being 
given  in  Fig.  14.  The  coal  is  then  liftetl  by 
a  pair  irf  elevators.  83  ft.  centres,  fitted  with 
lo  in.  buckets,  each  elevator  having  a 
capacity  of  10  tons  of  coal  i)er  hour.  The 
elevators  deliver  on  to  a  pair  of  Sll-in.  band 
conveycu-s  nuining  at  220  ft.  per  minute, 
distributing  coal  intooverheadbunkers.  The 
belt  is  of  canvas,  ii-\<\y  thick,  faced  with 
lubber. 

A  .self-propelled  travelling  throw-otT  car- 
riage or  tripper  enables  the  coal  to 
be  discliaigi'd  throughout  the  whole  length  of  the  range 
of  hi>ppers.  This  is  so  arranged  with  symmetrical  chutes 
and  hinged  doon*  that  the  coal  can  be  d<'livcreil  eipially 
on  both  sides  of  the  belt,  or  returned  to  the  beh  when 
it  is  desired  to  pa.ss  the  coal  over  the  end  of  the  belt  or  to 
another  tripj)er.  a  secon»l  trij>iier  being  desirable  on  a 
long  conveyor.  The  coal  carried  by  the  distriliutuig  band 
conveyors  can  lie  weighiil  bv  means  of  two   Hlake-Denison 
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There  In  no  general  solution  nf  the  problem  in  <|uention  ■ 
beciiuMi  the  conditioiiN  of  the  dito  vary  to  gri-ally,  and  t<>  a  le.*.t 
•  xlent  tlie  chnrai'ler  o(  liii>  supplies  availalile.      When  the  coal 

rcceiveil  in  lMlrg^•^  it  is  utiial  to  iinloud  lli<'  coal  by  giabs. 
••|ierated  eithor  l)y  ordinat)  travelling  jib  cniiicH  or  by  trans 
ptjrterx,  the  latter  l)oing  e»pccially  useful  when  the  lion/mntal 


rontinuouH  weighei^.  Tlio.io  are  eviivuiely  eotivenienl 
niaehities  for  weighing  coal  while  in  eoui>o  of  tramtit  <>ii  eon- 
vey.irs  an<l  an>  very  oeoniMiiual  of  lieadn>i>m  in  ciim|>ari!«oii 
with  the  hopper  typo  «i(  weighing  muehine. 

( To  b»  rviHtlmlnl.  ] 
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Telphers  and  Transporters; 

By   GEORGK    FUKDERICK   ZIMMIUt.   A.M.Inst.C.K. 

Sumnnry. — After   comparing   tlis    merits    oE     the    telphor    aud    the    conveyer,  a    general  descriptio.i  is  given  o£  th-  two  typ.^s 
of  telpher  at  present  in  use,  and  their  respective  merits  are  stated.     In  the    telpher   track   the  switch  is  a  most  import^knt  com- 
ponent, and  much   ingenuity    has   been   expended    in   perfecting   this    part  of   the  equipment.     Finally,  some  typical  examples  of 
telphers  are  described  in  detail,  and  some  indication  is  given  of  the  performance  that  may  be  expected. 


THE  writer  feels  gratified  at  the  pennissiou  to  contribute 
his  quota  to  this  special  publication  of  The  Electrician, 
not  only  because  it  deals  with  his  pet  subject,  but  par- 
ticularly because  he  feels  that  the  time  has  now  come  when  we 
are  beginning  to  awake  from  our  national  lethargy,  and  when 
those  who  missed  the  opportunity  of  installing  handling 
machinery  before  the  war  may  realise  their  mistakes.  It  is 
only  the  few  nowadays,  who,  fortified  with  Priority  Certificates, 
are  able  to  obtain  such  machines,  and  the  rest  will  have  to  wait 
until  this  bloody  war  is  over  and  peace  reigns  once  more. 
There  must  be  a  boom  in  handling  machinery  then,  for  not 
only  shall  we  have  to  increase  the  output  of  our  industrial 
undertakings  to  at  least  what  it  was  in  pre-war  time — -and 
that  with  considerably  fewer  men — but  we  shall  have  to  find 
employment  for  the  heroes  who  return,  jjermanently  maimed, 
to  their  homes,  and  what  better  conceivable  work  can  we  find 
for  such  men  of  the  labouring  classes  than  to  drive  a  telpher 
or  transporter,  sitting  the  whiie  in  their  comfortable  cabins. 
As  for  the  rest  of  our  workers,  they  will  in  future  no  longer  be 
beasts  of  burden  ;  we  shall  thus  be  compelled  to  employ  the 
machine  to  do  the  hard  work  of  handling  and  let  the  men  be 
the  brains  of  these  machines. 

"'  The  telpher,"  as  Mr.  Strecter  well  expresses  it,  "  does 
practically  the  same  work  for  an  entire  industrial  plant  which 
an  overhead  travelling  crane  does  for  an  individual  shop." 
But  the  writer  would  add  that  whereas  the  former  can  be 
compared  to  and  is  often  called  Goliath — .strong  but  slow — 
the  latter  might  be  likened  to  David — light,  quick  and  agile. 

The  name  telpher  signifies  the  apjilication  ot  electricity  as 
motive  power  to  vehicles  on  an  overhead  track.  The  credit 
of  the  invention  is  due  to  the  late  Prof.  Flecming  Jenkin, 
M.Inst.C.E.  The  name  was  chosen  by  him  and  is  derived  from 
the  Greek  lele — far.  and  pherein,  to  boar,  to  carry. 

Ju.STIKICATlO.N'   OF   THE   TelPHEU. 

Telphers  arc,  comparatively  speaking,  new  devices;  we  must 
therefore  first  justify  their  existence. 

When  material  haS  to  be  conveyed  mechanically,  .say  from 
a  railway  siding  or  the  quay  to  a  works  in  a  straight  line,  a 
continuous  conveyer  is,  in  the  writer's  opinion  (with  certain 
reservations),  the  most  scientific  and  most  economical  device, 
because  a  continuous  conveyer  receives  and  delivers  its  load 
in  a  uniform  and  continuous  stream,  and  though  this  stream  of 
coal,  or  whatever  the  material,  may  look  .sraull  and  insignificant, 
and  its  progress  slow,  jet  its  continucti  action  soon  accumulates 
jirodigious  quantities.  The  weight  of  sui^h  a  conveyer  per 
yard  is,  therefori!,  the  same  tor  tlie  whole  of  its  length,  and  a 
light  .ttnicture  will  easily  support  it.  A  telpher  or  transporter, 
on  the  other  hand,  can  negotiate  curves  and  is  an  intermittently 
working  machine,  that  is  to  say,  tho  net  loads — usuailv  of 
from  1  to  1  tons — are  conveyed  along  an  oveihead  track  at 
cert^ain  intervals,  which  means  concentrated  moving  loads,  and 
the  support  for  such  an  installation  must  therefore  he  a  very 
substantial  .structure,  and  con.Hcquently  more  costly  than  the 
frail  su()poi-t  lor  the  continuous  convenor.  Take,  for  instance!, 
a  continuous  ri>nve}er  of  a  given  cajiacity,  together  with  its 
foundations  and  supports  ;  it  may  cost  from  i.'J  to  i\i  piT  foot 
run,  lock,  stock  and  barrel.  A  teljiher  track  for  tin'  same 
jjcrformance,  including,  however,  the  track  imly,  will  cost  from 
£3to£'liierfoot,ati(l  Ciid]  telpher  machine  about  ILOD  In  £71)0, 
according  to  duty. 

One  of  the  greatest  drawbarks  of  an  inlcrniiltcnl,  machine  is 
tliat  it  has  always  to  return  empty  for  a  (n'sli  load,  whiMcas 
the  continuous  conveyor  is  never  idle. 


Conoinuous  conveyers  ha\e  also  their  disadvantages.  To 
begin  vvith,  they  are,  as  we  have  seen,  confined  to  work  in  a 
straight  line,  either  horizontally  or  at  a  slight  incline  up  or 
down,  while  the  telpher  track  can  be  laid  in  all  directions,  in 
and  out  between  buildings  and  up  and  down  gradients.  A 
continuous  conveyer  must  be  fed  by  some  device,,  as  it  cannot 
pick  up  its  own  load  out  of  a  railway  truck  or  a  vessel,  as  can 
be  done  by  a  telpher.  A  continuous  conveyer  can,  too,  as  a 
nde,  only  work  in  one  direction,  and  only  handle  one  kind  of 
material,  while  a  telpher  can  run  backward  and  forward,  up 
hill  and  down  dale,  pick  up  any  material  anywhere  and  drop  it 
again  wherever  wanted  along  its  track.  We  thus  see  that 
the  existence  of  a  telpher  is  fully  justified,  and  that  it 
fills,  moreover,  an  important  office  in  the  art  of  handling  by 
machinery. 

If  a  continuous  conveyer  is  cheaper  in  its  initial  cost  we  have 
to  debit  its  account  with  the  loading  device,  and  if,  as  in  gas 
works,  we  have  to  bring  coal  in  and  coke  out  of  the  yard,  we 
should  have  to  employ  the  continuous  conveyer  ,ind  the  load- 
ing device  in  duplicate,  while  the  telpher  could  perform  the 
whole  programmo  unaided  except  by  its  driver. 

General  Remarks  Concerning  the  Telpher. 

The  telpher,  transporter,  or  mono-rail  system  of  conveying 
is  by  electric  overhead  trollies,  and  is  one  of  the  most  econo- 
mical methods  of  handling,  as  the  loading,  hoisting,  conveying 
and  unloa  ling  are  all  under  the  control  of  one  man,  whether 
he  accompanies  the  telpher  in  his  cab  or  whether  he  operates 
it  from  a  stationary  cabin.  The  longer  the  haul  the  greater 
the  economy,  and  this  method  of  conveying  should,  therefore, 
recommend  itself  particularly  for  long  distances,  where  con- 
tinuous conveyers,  such  as  band,  push-plate,  gravity -bucket 
and  tipping-tray  will  no  longer  be  applicable  except  in  series 
(the  distance  being  too  great  tor  one  unit)  or  where  the  direction 
of  the  path  to  be  traversed  is  tortuous,  and  cannot,  therefore, 
be  negotiated  by  most  of  the  continuous  types  of  conveyor, 
or  finally  where  diSerent  materials  have  to  be  hatidled  by  the 
same  appliance. 

The  overhead  track  on  which  the  telpher  machine  runs,  with 
its  supporting  structure,  is  the  principal  expense  of  such  an 
installation,  and  this  part  of  the  plant  is  not  subject  to  any 
wear  and  tear,  except  the  rail  or  track  itself. 

The  tel2)her  track  may  be  laid  across  roadways,  yards,  rivers 
and  other  waterways;  in  fact  most  places  whore  it  would  be 
imj)racticabl('  or  impossible  to  lay  light  railways,  or  indeed 
any  other  kind  of  conveyers,  without  interfering  with  the 
traffic.  The  track  may  always  be  extended  without  any 
interference  with  the  existing  installation,  and  if  there  is  a 
rc'liirn  track  to  the  .starting  terminus  there  is  ])ractically  no 
limit  till  ho  capacity  of  the  plant,  as  the  number  of  telpher 
machinos  which  may  run  on  tho  samo  track  is  groat,  as  long  as 
thoy  always  run  in  the  samo  dirocticm  with  a  safe  distance 
botwoon,  and  not  backward  and  foiward  as  would  bo  the  case 
with  tho  single  track.  Extra  ilexibility  can  bo  gained  by  the 
judicious  omployment  of  switches,  si)ur-tracks,  turn-tables 
and  transfer  bridges. 

The  cssonlial  leatun's  of  a  tolphcr  shmild  bo  tho  oiiltirig 
ilown  of  uiipidduotivo  labour  o.xpi'iisos.  ((impact  design  in 
onlor  to  oil  ii|iy  littlo  s|>aoo,  high  operating  speed,  simplicity 
<pf  control  and  low  initial  and  working  cost. 

Among  the  ii,s('s  of  tho  tolphisr  are  intorcommunication 
botwoen  tlio  difT<;ront  departmonts  of  industrial  ostahlishmonts, 
handling  material  in  workshops,  munition  fa(;tories,  foundries 
aud  warehouses  ;    handling  coal,  coke  and  ashes  in  gas  aud 


December   U,  1'.U7 


THE  ELECTRICIAX. 


435 


jiowcr  undertakings  ;  loadin;;  and  unloading  vfssels,  handling 
merchandise  and  passengers"  lu^rgago  in  goods  stations  and 
docks. 

Telphers  may  be  divided  into  two  principal  types,  all  sup- 
ported on  standard  I -beams,  viz.  : — 

A.  The  Bottom-Flange  Telpher,  sometimes  called  ninway, 
and 

B.  The  Mono-Rail  Telpher. 

Great  diversity  of  opinion  exists  as  to  which  is  the  bes;. 
There  is  also  a  further  distinction  to  be  made  which  refers  to 
both  types,  and  that  is  that  they  may  either  be  man  telphers — 
being  accompanied  by  a  driver,  who  from  his  cab  controls  all 
movements — or  they  may  be  automatic  telphers,  which  are 
unaccompanied  by  a  man  and  are  controlled  from  any  fixed 
point  or  number  of  ])oints  ;  and,  lastly,  telphers  may  be  fitted 
with  a  winding  gear  to  raise  and  lower  loads. 

Perhaps  the  most  commonly  used  is  type  A,  in  which  the 
trolly  operates  on  the  lower  flange  of  a  .standard  1-beani.  In 
type  B  the  trolley  runs  on  a  standard  rail-track 
.secured  to  the  top  of  the  I-beam,  and  in  a 
modification  of  typi-  .\  two  .standard  rail-tracks 
are  sometimes  employed  secured  to  a  wide  steel 
plate  which  is  riveted  to  the  base  of  the 
1-beani,  these  two  rails  being  clear  of  the 
I-beam  proper.  In  the  writer's  opinion  only 
the  second  type  (Type  B)  can  lay  claim  to  the 
name  of  mono-rail. 

Tyi)e  A  is  the  least  expensive  to  build  and 
to  in.stall,  as  the  I -beam  may  be  riveted  or 
l>olted  direct  to  any  overhead  .support.  The 
trolley  with  its  connection  to  the  frame  of  the 
machine  is  simple,  and  the  application  of  the 
live  rail  is  likewise  more  convenient. 

Type  B  is  su|)ported  by  a  cential  rail  only, 
and  runs,  therefore,  with  greater  freedom,  and 
may  be  run  at  a  higher  si)ecd.  The  greatest 
advantage  of  this  sy.stem  is  that  in  it,  to- 
gether with  the  modification  <>f  Type  A,  no 
wear  can  take  place  on  the  bciiin  which  sup- 
j)orts  the  load,  as  th<!  standard  rails  may 
alway.s  be  renewed  with  little  tvouhlc,  and  the 
Htructure  is  not  weakened  in  any  way. 

TiiK  Temmiek  Tk.m  k. 

With  a  telpher  for  3-ton  net  loads,  running 
on  the  bf>ttom  flange,  running  strips  would  be 
an  alisolule  indis|ieiisal)ilit  v  ;  such  running 
Hi  rips  Would  have  to  be  tapiM'e.l  ho  as  to  con- 
vert the  inclimi  of  the  bottom  tlaiige  of  the 
girder  into  a  level  path;  b'lt  we  tin  I  that 
tlie.HC  running  strips,  even  if  I  in.  thick  at  the 
outnide  of  tin-  girder  HaTige,  will  streU'h  and 
jnicker  under  the  conHtant  strain  of  the  weight 
of  a  heavy  telpher,  thus  milking  the  path  un- 
oven.  Without  the  running  strips  the  liiitt^)ni 
lluiign  will  very  Hoon  show  signs  of  wear, 
and  Hinci!  tliiN  bottom  flange  \h  the  nioHt 
important  member  (the  ti-nsion  member)  it  would  be 
unsafe  to  permit  any  wear,  as  it  would  weaken  the 
girder.  Taene  n-niarkH  do  not  ri-fer  to  loads  of  |-ton  and 
undiT.  The  curved  part  of  a  mono-rail  track  will  rci|uire 
renewing  after  .'J  or  I  y<'ars  in  ordinary  gas  works  ))rarticp, 
Willie  the  Htraight  part  will  last  from  5  to  l>  yenri*.  A  bottotn- 
tlutigo  telpher  track  is  undoubtedly  an  oa.siur  oni<  to  erect,  A.s 
the  Hiipporling  girder  lan  be  niinply  bolted  to  the  upper 
Hiipports,  us  already  meiilione<l,  and  m-ed  not  be  eanlilevered 
down,  as  is  neressary  for  a  top-rail  telpher  track.  On  the 
other  hand,  the  weak  point  of  n  telpher  iiiarhine  on  the  bottom 
Hangn  in  that  the  xpindles  for  the  running  whcel.H  miint  be  mi 
"  ''ihnnging  pins  and  therefore  in  ningle  .shear. 

Tll.V<  K    Ct'HVKH. 

\  top-rail  telpher  will  negotiate  Niiinlii^r  ciirveji  moff  natin- 
I  I  I'lrily,  with  greater  freedom,  aiwl  with  les«  wheel  yriiiding 


than  a  bottom-rail  tel[>hpr,  just  a=;  a  bicycle  can" take  a  smaller 
cui've  than  a  four-wheel  vehicle. 

These  track  curves  may  be  small  (the  smallest  known  to  the 
writer  being  7  ft.),  but  radii  of  le.ss  than  10  ft.  should  be 
avoided  ;  in  fact,  the  larger  the  radius  the  better  for  the  work- 
ing of  the  machine,  for  in  order  to  negotiate  a  curve  with  a 
small  radius  the  driver  has  to  slow  down,  whereby  time  is  lost 
and  wheel  grinding  cannot  be  avoided,  which  is  not  only  a 
waste  of  energy  and  material,  but  also  produces  unpleasant 
noises.  A  radius  of  20  ft.  can  be  negotiated  without  slowing. 
down.  Another  matter  to  be  considered  when  shihU  radii  are 
concerned  is  the  centrifugal  force  which  comes  in^o  play  and 
diverges  the  whole  machine,  pendulum-like,  and  particularly 
the  receptacle  for  the  load,  out  of  its  proper  path.  This  means 
that  a  very  considerable  clearance  must  be  allowed  between 
the  track  and  the  factory  buildings  to  prevent  collisions. 
( 'entrifugal  force  is  particularly  objectionable  when  a  two-rope 
grab  is  u.sed  as  a  receptacle,  for  if  a  sharp  turn  is  traversed  the 


C-LoffusrinSHtnue'i 


■nvt  ci/T  ir  ru.: 
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1.  — riiAcK  Switch  or  Mc-^sn^,  s 


centrifugal  action  on  the  machine  has  a  tendency  to  .-noif  n 
one  r)f  the  roi>e.s  aiul  lengthen  the  other,  and  it  thus  happen.-* 
occasi.inallv  that  the  grab  begins  to  open  .slightly  and  thuo 
allow.s  !«ime  <if  it~s  load  to  dribble  out.  It  may  .sutVico  for  the 
reader  to  know  that  nmall  rudii  aro  workable,  if  neccvsary,  but 
nhoivlil  be  avoided  (us  much  as  poR.sible. 

TiiK  TKi.riiKK  Switch. 
As  the  held  of  u-sefulncM  of  the  telpher  ha»  increased,  thfl 
track  has  become  more  complex  in  onlcr  lo  »erv«>  a  groat<?r 
number  of  purposes,  and  this  h.w  n.-.  e.^it^kted  the  intro,lurtion 
of  a  switch.  .Now  a  safe  and  reJMl.le  tdphor  switch  is  not  h\ 
anv  ineAiiH  a  i«iniple  matter ;  it  must  l>o  oubM-antially  sup- 
jiorted  and  boaiilifully  fitted  so  that  it  ran  be  negotiated 
with.iut  anv  shock  to  the  ma-hme.  and  tbis  is  the  most  difli- 
rult  problem  :  it  must  be  cw^ly  an.l  .juickly  work-^l.  preferably 
hv  the  telpher  man  wk! 1.  .m..-  k,s  ,-a1.   ;ii.d  libovo  all  it 
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must  be  perfectly  safe,  so  chat  the  driver  in  his  cab,  sometimes 
40  ft.  or  even  60  ft.  abo\  e  the  ground  wiU  be  sure  that  he  does 
not  run  ofi  the  open  end  of  the  switch.  We  may,  however, 
rest  content  that  the  makers  now  provide  all  kinds  of  ingenious 
devices  tor  the  safety  of  the  driver  and  his  load,  including 
mechanical  stops,  arrangements  to  cut  out  the  current  auto- 
matically when  the  machine  approaches  an  open  switch,  as 
well  as  danger  signals.  Suitable  provision  must  be  made  in 
the^overhead  trolley  wire  equipment  which  must  operate 
.simidtaneously  with. the  switch  of  the  track  or  the  telpher 
will  come  to  a  standstill.  These  are  the  general  conditions, 
but  we  will  enter  into  details  later. 


Fig.  2. — ^Dempstek's  "  Spelng-web  "  Switch  Set  for  Neqotutinc. 
Siding. 

Track  switches  are  built  on 'two  distinct  princijiles.  Much 
ingenuit}'  has  been  lavished  on  their  design.  A  switch  of  an 
ordinary  rail-track  on  the  ground  is  *a  comparatively  .simple 
matter,  as  there-is  no  difficulty  in  supporting  iu  on  terra  jirina, 
but  the  telpher  track  is  high  uj)  in  the  air,  and  a  load  of  from 
5  to  8  ton.s  may  be  passing  over  such  a  switch  which  therefore 
requires  a  substantial  .sup|)ort  Now  it  is  obvious  that  the  ' 
main  girder  supjiort  should  be  retained  intact,  as  it  is  the 
mainstay  of  the  track,  but  this  is  impossible  in  the  case  of  a 
bottom-flange  telpher,  while  it  is  far  from  simple  with  a  to]i 
rail  system. 

'J"he  two  principles  mentioned  above  are  : — 

J.  The  attachment  of  a  switch  on  top  of  a  girder  witbout 
cutting  away  tlic  girder  itself,  and 

JI.  The  insertion  of  a  switch  into  a  space  after  the  removal 
of  the  original  girdi-r  at  the  position  of  junction. 

The  track  switch  of.Messrs.Strachan&Hcnshaw,Ltd.,  belongs 
to  tlie  first  category.  The  switch  will  best  be  understood  from 
Fig.  ],  which  represents  it  in  jilan  antl  elevation.  From  this 
drawing  it  will  be  seen  that  the  movable  ]iart  of  the  switch 
consists  of  two  jiortions  which  are  moved  whilst  resting  on 
the  main  girder.  The  ojicration  of  the  switch  is  as  follows  : — 
The  half-revolution  of  the  chain-wheel  on  its  spindle  operates 
the  fellow  wheel  which  can  be  fixed  in  anj'  convenient  spot  as 
long  as  the  chain  running  between  them  comes  within  easy 
reach  of  the  teljiher-nian.  The  switch  can  be  operated  with 
the  uppli'uitioii  of  a  force  of  about  17  lb.,  through  au  angle  of 
240",  and  the  time  required  for  this  is  only  about  2  seconds. 

The  two  main  types  of  switch  belonging  to  Class  II.  are 
what  are  known  as  the  "  Tumbler  "  rir  turn-over  switch,  and 
the  very  attractive  "  Spring-web "  switch  of  Dempster's 
(ptttenl^^l  jointly  in  the  names  of  W.  llargreavc  and  Kobert 
JJenijisUT). 

The  '■  TumbItT  "  oi  turn-over  switch  is  equally  ajfpliciibh', 
to  the  itiono-ruil  and  to  the  bottom-flangi-  tf^liiher.  The  poHJon 
which  changes  the  direction  of  the  track  coMHi.stH  of  two  sectionB, 
one  of  which  forms  the'continuation  of  the  main  track,  and  the 
other  forms  the  licnt  portion  leading  from  the  inuiii  to  the 
siding  truck.  These  two  sections  arc  mounted  rigidly  on  tn 
a  Hjiindle  in  such  a  way  that  they  form  an  angle  of  about  '.JO' 
to  each  other.   The  spindle  which  8U]>|)orts  the.se  two  combined 


track  sections  is  supported  by  two  l)e  irings  fixed  to  both  ends 
of  the  main  track  and  jjarallel  with  it ;  thus  by  turning  this 
spindle  through  an  angle  of  about  90°  either  of  the  two  tracks 
can  be  completed,  the  portion  not  in  use  being  well  out  of  the 
way. 

.  The  "  iSpring-web  "  switch  {see  Figs.  2  and  3)  consists  of  a 
laminated  element,  constructed  of  two  spring-.steel  jjlates,  |  in. 
thick,  with  a  mild  steel  packing  plate  between,  at  the  base  of 
the  web,  while  between  the  top  edges  is  bolted  a  piece  of  track 
rail,  the  bottom  flange  removed  by  planing.  The  rail-head  is 
cut  obliquely  by  a  saw  into  short  lengths,  which  gives  it  the 
necessary  flexibility  with  the  web  plates  to  be  moved  either 
into  the  straight  or  into  the  curved  position.  The  saw  cuts  do 
not  extend  beyond  the  bulb  head,  thus  leaving  the  web  intact. 
It  is  secured  and  supported  between  the  planed  edges  of  the 
two  spring-steel  plates.  The  switch  plates  are  bolted  to  the 
web  of  the  track  joist  at  one  end  and  the  rail-head  fish-plate 
to  the  adjacent  track-rail,  thus  producing  at  one  end  of  the 
switch  a  continuous  rail  joint,  whilst  the  other  end  of  the 
blade  is  free  to  be  worked  over  from  the  straight  to  the  branch 
track  as  required.  The  writer  has  seen  one  of  the  earlier  types 
of  this  switch  which  has  been  at  work  for  about  two  years 
and  which  has  given  every  satisfaction.  Owing  to  the  diffi- 
culty of  bending  this  part  of  the  track  the  switch  is  only 
suitable  for  large  radii.  The  switches  are  provided  and  fitted 
with  interlocking  gears  andcatches  and  a  very  efiective  auto- 
matic sto])  for  protecting  the  two  open  ends  of  the  track  (see 
illustrations,  Figs.  2  and  3). 

A  telpher  switch  is  described  by  i\lr.  R.  L.  Streeter*  in 
connection  with  a  mono-rail  telpher  jjlant  at  the  Detroit  works 
of  Messrs.  Dodge  Bros.,  which  also  belongs  to  the  same  cate- 
gory. This  telpher  plant  was  erected  by  the  Shaw  Electric 
(/rane  Co.  When  a  spur  is  taken  from  the  main  line  the 
1  girders  are  so  cut  that  there  are  three  ends  near  the  point 
of  tangenc}'  of  the  centre  line  of  the  beams.  A  cast-steel 
piece  is  secured  to  the  end  of  each  of  the  three  beams,  the 
projecting  portion  of  which  is  on  the  same  level  as  the^bottom 
flange  of  the  I  beam,  and  constitutes  a  continuation  of  the 
.wme.  On  approaching  a  track  switch  at  which  the  operator 
desires  to  run  from  the  main  line  to  the  spur  track,  he  pulls  a 
steering  lever  placed'on  the  trolley  near  the  controller.   This 


Fkj.  3.— Pkmi'Stku'j 


"  SlMUNdWKll  "  Swl'l'l'll  WHKS  N  KCHTl  \TIN(i  MaIN 


raises  a  iiorizontii!  lollcr  U>  a  ])ositi<iii  in  wliidi  it  eiigagi^s  »* 
curve  ril>  on  the  undcrsidi'  of  the  central  switch  tongue  and 
swivels  the  leading  bogie;,  thcichv  diverting  it  to  tiie  spuf 
track.  The  trailing  hogie  follows  the  heading  one  hy  a  positive 
means,  which  is  not  dependent  upon  tlie  o)ierator.  No  steering 
is  neccssar}'  when  returtUTig  from  tlu!  spur  to  the  main  track 
or  when  running  through  a  switch  on  tli«'.  nuiin  track  in  either 
direction.  He  says  that  the  arrangement  eliminates  all  danger 
i>f  running  out  of  an  o])en  switch,  and  that  it  iilso  saves  time, 
Mwv.v.  the  qperutor  does  not  have  to  stop  and  change  the  switch 
ahead  <if  him. 

•  Set  "Unginooring  Magozinn,"  May,  lOlii 
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The  telpher  miichine  to  be  chosen  should  have  the  smallest, 
possible  wheel  base  when  curves  have  to  be  negotiated.  The 
switches  should  preferably  be  so  arranged  that  the  man  can  oper- 
ate them  from  his  cab.  and  the  live  cables  should  be  so  placed 
that  the  current  is  automatically  cut  ofi  when  the  track  is  open 
in  order  to  bring  the  telpher  to  a  standstill  when  approaching 
such  an  open  track.  As  an  additional  safeguard  a  mechanical 
stop  should  be  provided  which  would  arrest  the  telpher  machine 
if  its  ineitia  should  carry  it  foiward  on  the  track,  even  with 
the  current  off.  The  disconnection  of  this  current  should  bring 
an  automatic  brake  into  action  which  will  stop  the  progress 
of  the  telpher  almost  instantly. 

The  writer,  in  his  capacity  as  consultant  for  handling 
schemes,  has  had  a  unique  experience  in  inspecting  all  systems 
of  telphers,  not  only  at  the  spot  where  they  are  ''  doing  their 
bit  "  in  our  industries,  but  also  {by  the  courtesy  of  the  manu- 
facturers) in  their  cradles,  so  to  speak,  and  he  can  say  without 
fear  of  contradiction  that  there  is  not  a  telpher  machine  made 
nowadays  in  this  country  which  is  unserviceable.  Most  manu- 
facturers have  a  certain  class  of  industry  for  which  they 
particularly  cat«r,  and  for  which  their  plant  may  be  more 
useful  than  that  of  any  other  firm,  but  beyond  this  reservation 
there  is  not  much  to  choose  between  them. 

Generally  S2>eaking  the  mono-rail  telpher  is,  in  the  writer's 
opinion,  more  suitable  for  net  loads  of  over  1  ton,  while  the 
bottom-flange  telpher  is  more  applicable  to  loads  not  ex- 
ceeding 1  ton. 

Some  Examples  of  Telphers. 

In  its  essentials  the  telpher  machine  consists  of  a  structural 
steel  frame  composed  of  channels  and  plates  supported 
generally  from  two  trollies  or  bogies,  one  of  which  is  geared 
to  the  travelling  motor  whilst  the  other  one  acts  as  a  trailer  ; 
for  extra  heavy  work  and  steep  gradients  both  may  be  motor 
driven.  If  the  telpher  is  fitted  with  hoi-sting  gear  a  second 
motor  with  its  hoisting  drum  is  also  within  the  frame,  together 
with  its  first  and  second  motion  gears,  dutches,  brakes  and 
controllers.  While  the  travelling  motor  is  generally  geared  by 
chain  to  the  trolley  wheels,  the  hoisting  motor  is  more  positively 
gearcrl  to  the  hoisting  drum  by  cut  gear-wheels.  No  chains 
should  be  used  for  the  hoisting  gear,  as,  in  the  event  of  such  a 
chain  breaking,  the  load  Would  be  dropped,  while  if  the  chain 
of  the  travelling  motor  were  to  break  nothing  worse  could 
happen  than  tlic  bringing  of  the  machine  to  a  standstill. 

The  travelling  wheels  are  either  of  manganese  steel,  of  high- 
carbon  cast-.steel,  or  of  car-wheel  iron,  with  chilled  tread  and 
flanges.  Hrakes  are  applied  to  some  or  all  of  the  trolley 
wheel.s,  generally  electrically  operated  and  applied  to  the 
armature  shaft  of  the  driving  motor,  and  so  arranged  as  to 
act  with  full  force  whenever  the  current  of  the  trolley  motor 
in  inte^^upt^?d.  A  foot-brake  may  also  be  useil  instead  of,  or 
in  additi(jn  to,  nudi  electrical  brakes.  Provision  should  be 
made  for  two  hrakes  for  the  hoisting  gear,  one  mechanically 
operated  and  the  other  electrically,  either  of  whi(-h  should  be 
ciijiable  rif  holding  the  load  in  su.sjiension  at  any  ])oint.  The 
electrical  brake  nhould  act  on  the  motor  spindle  and  be  arranged 
to  act  with  full  force  the  moment  the  hoisting  current  is  inter- 
rupted. It  IB  preferable  th;it  the  hoist  be  |>rovided  with  an 
automatic  limit  switch  connected  in  series  with  a  hoist-motor, 
wliich  autnmaticully  preventsover-winding  ;  this  switch  is  oper- 
ated automatically  b)'  the  ascending  load.  The  lowering  of  the 
load  may  be  elTecled  on  the  hand-brake.  There  Hhoid<l  be  a 
safety  interlocking  device  between  the  gear  release  and  the 
lirake  ftir  the  purpose  of  rendering  any  disconnection  l)etwei'n 
the  hoisting  l)arrel  and  motor  im|ioHsib|(!  until  tlie  ojierator 
luiM  taken  full  control  of  the  loail  by  the  liand-briike.  With 
Kueli  a  hand  brake  the  lowering  of  the  load  can  be  very  ipiickly 
elbic'te'l  liy  an  experienced  man,  but  there  is  the  dangi-r  of 
dropping  it  too  fast,  and  iri  order  to  make  this  part  of  the 
machine  fool-|iroof  Home  makers  fit  an  automatic  brake  on  the 
dniiri  spindle  wlii<^h  limits  tin;  «j)eed  of  the  descent. 

Whi-n  'iirvcH  liave  to  be  iiegotiat.ed  the  bogies  must  be 
swivelled  in  ordirr  to  accommodate  themselves  more  (easily  to 
bhc  truck,  and  thoao  awiveU  shuold  bo  bo  arranged  thut  the  load 


rests  on  baU-l)earing  supports,  the  swivelling  pin  not  bearing 
any  weight. 

The  most  suitable  current  for  a  telpher  installation  is  dii'fcl 
current,  as  it  simplifies  the  arrangement  of  the  live  rails  or 
conductors.  Alternating  current,  jnirticularly  if  three-phase, 
requires  a  very  complex  wiring.  Controllers  must  be  provided 
for  each  motor  of  a  type  similar  to  that  used  in  tramways  in 
order  to  allow  of  a  wide  range  of  speed.  Current  is  collected 
from  the  live  rails  by  either  a  shoe-type  collector,  or  the  more 
common  trolley  wheel  type.  In  the  latter  case  figure  8- 
section  copper  wire  is  used  for  conducting  current.  When  the 
shoe-type  collector  is  used  the  conductor  often  takes  the  more 
rigid  form  of  a  T  or  L  section. 

A  few  types  of  telpher  machines,  as  built  by  the  principal 
makers,  are  illustrated  and  briefly  described  in  the  following  :  - 

Figs.  4  &  5  represent  side  and  end  views  of  the  standard  telpher 
machine  as  built  by  Messrs.  Strachan  &  Henshaw,  of  Bristol.* 
The  two  motors  are  of  the  British  Thomson-Houston  make. 
A  is  the  hoisting  motor  of  35  h.p.,  lifting  4|  tons  at  the  rate 
of  90  ft,  per  minute ;  and  jB  the  travelling  motor  f  o£ 
8  H.P.  The  latter  is  carried  on  the  main  frame^between  the 
two  hoisting'^barrels  C,  while  the  travelling  motor  is  supported 


I'w.  5. — rHOTuoB-vruic  ViKW  OF  Telphur,  uv  .Messus.  Str.vciian  & 
1IknSu.\w  Ltd. 

on  the  adjustable  feet  in  the  driving  carriage  D.  The  lifting 
motor  is  coupled  to  the  hoisting  barrel  through  double  re- 
duction, machine-cut  spur-gears  E.  The  spur  wheels  arc  of 
cast  steel,  cut  from  solid  rims,  while  the  jiinions  are  cut  from 
mild  steel  bars  and  case-hardened.  There  are  two  hoista 
brakes,  namely  F,  the  automatic  series  solenoid  brake  which 
is  automatically  and  instantaneoiisly  applied  the  moment  the 
current  is  cut  olT  from  the  hoist  motor,  and  the  free  barrel 
brake  (/,  controlled  liy  the  hand  hner  //,  which  also  actuates  a 
safety  interlocking  device  between  the  gear  release  and  the 
brake.  The  })urj)ose  of  this  interlocking  gear  is  to  render  anv 
disconnection  between  barrels,  gear  and  motor,  impo.ssiblo 
until  the  operator  has  taken  full  cont rol  of  the  load  b)'  the 
hand  brake.  The  hoi.sting  gear  may  now  be  released  by  the 
liuiiille  A'  and  bevel  gear  L,  and  the  load  lowered  by  gravity 
under  hand  control.  MM  are  safety  hooks  to  give  an  aihli- 
tional  sup|)ort  to  the  load  when  travelling  as  they  engage 
automatically  with  bale  N.  The  travelling  wheels  0  are  driven 
by  the  gear  wheels  /',  arul  the  two  rolh'r  chains  Q.  The 
travelling  wheels  are  of  manganese  steel  and  keyed  upon 
hardened  stcH'l- axles  which  are  housed  in  roller  bearings  R  ol 

♦  From  "  Enginoorin^,"  Feb.  10,  1017. 
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ample  proportions.  The  two  bogies  are  pivoted  to  the  uiaiu 
frame  by  the  anti-friction  swivels  S  and  .S'l  and  are  coupled 
above  the  track  by  the  bar  T. 

The  illustration,  Fii;.  .5,  is  a  photographic  view  of  a  10  cwt. 
telpher  of  the  same  engineers,  quite  a  number  of  which 
are  now  at  work  in  munition  and  other  machine  shops,  where 
they  render  good  .seiTice.  The  line  drawing,  Fi^  6,  represents 
the  same  machine,  which  Ls  operated  by  two  Westinghouse 
motors  of  1|h.p.  each,  one  for  hoisting  and  the  other  for 
travelling.     These  machines  are   capable  of  travelling'  at 


The  line  drawing.  Fig.  8,  shows  one  of  the  mono-rail  telphers 
of  ilessrs.  Jenkins  &  Co.,  Ltd.,  of  Retford,  with  a  Priestman 
grab,  as  supplied  to  the  Hackney  Power-Station.  The  machine 
has  been  designed  a'ter  careful  observation  of  all  details  and 
is  most  efficient  and  durable,  being  remarkable  for  its  un- 
usually silent  running.     The  extensive  works  of  Messrs.  Jenkias 


Km.  II.— 10-fWT.  TELriiKu  .Maciiink  of  >[k<srs.  Strachw 
&  Hknshaw.  I,ti). 

K|>e(^d  of  about  400  ft.  ])cr  minute.  \i\  electrical  ovci  wiinling 
switch  autoniatirally  tlirows  the  hoisting  motor  out  at  tlietop 
of  llu"  lift,  while  ;in  iiutomutic  magiii't  brake  arre.st.s  the  load 
immediately  tin-  current  is  cut  off.  The  brake  is  of  substantial 
con.struction  and  suitable  for  lowering  the  load  by  gravity  under 
hand  control.  The  wlu'el  trucks  aic  of  a  free  swivelling  bogie 
tyjie,  as  are  nil  Stiaelian  A:  |[ensliaw"s  iiiachines,  and  are  so 
mounted  that  sharp  curves  can  be  negotiated  with  ease,  even  un- 
der the  tnuxiiiiuiii  load.  All  the  electrical  ei|uii)ment  used  in 
the.He]>artieularMuicliinesareof  the  British  Weslingliou.se  Co.'s 
tiianiifacture.     The  iihistrafion  shows  a  maehini"  with  an  i'])''ii 


8.    -.MnNoKAit.  Tkli'iikk  111-  .MksSbs.  Jkxkixs  *  (.'o,  Ltd., 

FHTEIl    WITH    PlilK.sTMAX   (iRAB. 

have  been  vi.sited  by  the  writer,  whore  he  has  seen  telpher 
installations  in  course  of  construction,  including  the  whole  of 
tli<'  steel  .structural  work,  rail-track  and  trestles,  in  addition 
to  the  telpher  machines  them.selves. 

.\n   interesting   installation   is  that  erected   by   the   same 
en^'ineers   for   the    .Vdelaide   (Jas    Works.    .Vustralia,    for   the 
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>r  THK  l><T\i.i,ATlnx  AT  Tin;  l.i>\iiir.  Whbk* 
Tiir.   KivKitmnt,  <i»i  Co. 


<  .ill  (oi  iiid'Mir  work,  wiiile  [or  oiitiiiior  it  in  tot«lly  cix  loRi'il. 
They  lire  euHJly  iiuinipiilaUvl  bv  kiiI«  The  pliotonniphic  virw. 
l*'iK.  7.  ieprewiit.fl  u  pnitmii  of  It  telpher  track  and  iiiinhini' 
It  thi-  l.iMiKre  Wcrk-  nf  the  Lixir) I  t!ii.H  Co.  by    Strii.  hnii 

Olid  lleimliHW,  Whull  I.H  ."ij  f(.  iilx.ve  the  ^Iniilid.  allll  llie.Hjiiue 
lit  III  liitve  built.  liiNlilllitliii|i'<  (or  sixed',  up  l<>  Tn'i  (t     In    .'^iiii  (i 


Km.  0.--  Tt;i,nit;R  Tuvr  with  Rmn.um  HorrKiw  a.nd  ^icKBiMim 

I'l.JNT    »T   THK    .Vl<KI.\n>K   Hxt    WoRK.».    .\l!<THVt.lA 


primary  obji'it  of  ilntliiiK  with  ih 
the  IvtortN.      The  phnli>;{rHpll|i 
a  portion  of  thiH  innlnllalioM.  iie 

With  the  uiiloiiiatj.    f N,  ,  mI.. 

telpher  iMn'k  with  a  MUX  lull 

1,.,,,.||.-.|    l.«      ll..      I.  I..!..  .      .1.-.    V. 
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Batter.mb.v,   ekeitkd   bv   MESi5H.s.  Demmter   &  S()N':<,  Ltd. 
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Flu.  13 — B«>TT()M-rLAiiuK  TRLrimn,  iiy  Mmniu*.  R.  DBMnrrait  k  Hon*,  \nn. 


into  ii.  water  tank  and  then  gently  depositeil 
l)y  the  .'^kip  into  one  of  the  four  bunkers  oi' 
(lumped  at  any  part  of  the  yard  traversed 
l>y  the  telpher  track.  The  total  length  of  the 
telpher  track  is  246  ft.  and  is  40  ft.  above 
the  ground.  Frequently  the  hot  coke  is 
partly  handled  by  the  De  Brouwer  hot  coke 
conveyer  and  partly  by  the  telpher,  which 
makes  a  good  division  of  labour ;  the  pro- 
cess is,  moreover,  more  continuous  but  also 
somewhat  more  costly,  the  advantage  being 
that  W'ith  such  a  combination  the  telpheT 
machine  need  not  be  exposed  to  the  intense 
heat  of  the  incandescent  coke,  an  exposure 
which  the  hot  coke  conveyer  can  stand 
without  a  relatively  great  depreciation,  " 
when  considering  that  hot  coke  is  one  of  the 
most  trying  and  costly  materials  to  handle. 
The  ne.xt  illustration  (namely,  line  draw- 
ing Fig.  lOJ  shows  a  two-motor  mono-rail 
machine  of  Messrs.  Dempster  &  Sons,  the 
rigid  steel  frame  and  hangers  are  of  pressed 
steel  of  2>leasing  form,  the  swivel  bogies  are 
self-aligning  and  the  whole  machine  is  of 
very  simple  design.  Line  drawing  Fig.  11 
.shows  a  similar  machine  of  the  same 
makers  fitted  with  a  triple  rope  grab.  The 
latter  illustration  i.s  a  drawing  of  the  machine 
used  in  the  inst^iUation  .shown  in  Fig.  l.">. 
The  diagram,  Fig.  1 2,  represents  a  specimen 
of  the  bottom-ftange  telpher  of  the  same  , 
manufacturer. 

An  interesting  telpher  installation  is 
shown  in  Fig.  13.  It  has  been  erected  by 
Messrs.  Demp.ster  &  Sons  for  the  Elec- 
tricity Works  at  Battersea,  and  is  designed 
for  dealing  with  coal  from  barges  at  the  rate 
of  40  tons  per  hour;  the  lifting  speed  is  85 
ft.  per  minute  and  that  of  travelling  500  ft. 
This  telpher  is  fitted  with  a  three-rope 
Priestman  grab  (also  indicated  in  Fig.  1 IJ, 
which  can  be  discharged  at  any  required 
height  by  a  i)atent  device  embodied  in  the 
hoisting  mechanism  (Hargreaves  Dempster); 
the  central  discharging  rope  is  carried  on  a 
special  barrel  of  the  same  diameter  as  the 
hoisting  barrel,  but  provided  with  a  friction 
device  and  independent  brake.  The  action 
is  as  follows  ;  immediately  the  grab  is  lifted 
to  the  predetermined  height  the  brake  is 
a|i|ilied  autonuiticiUly  and  the  discharge  of 
the  grab  can  then  be  affected  by  paying  out 
tlie  hoisting  rope.  The  tot.)il  length  of  the 
1  lack  of  this  installation  is  250  ft.  and  the 
height  of  the  mono-rail  track  above  the 
ground  is  85  ft.  A  feature  of  additional 
interest  in  connection  with  this  installation 
is  an  arrangement  by  which  tiie  passing 
loads  can  \w  Weighed  while  in  motion  by 
a  "  iiiPMstop  "  type  of  Weighing  machine 
wliirli  records  and  totali.ses  the  Weight  o[ 
I  he  loal  hanilleil  without  having  to  stop  the 
l(l|ilii'i  machine  for  the  purpose,  which  has 
liillierin  been  the  more  u."<inil  process. 

Tlie  lelphcr  installation  at  the  Nechells 
(jus  Works,  Birniinghani,  iMeeted  by  Deni])- 
stcrs,  is  shown  in  the  photographic  view, 
Kig.  II.  In  this  installation  the  c(»kn  ia 
delivered  from  the  gas  retorts  liy  hot  coke 
iii'nvevi'rs  and  discharged  into  a  ferro-con- 
cicle  bunker.  Kroni  this  bunker  it  is  ilelivered 
by  shoot  and  a  patent  filling  d(>vice  into  the 
telpher  ski|i  ;  lliis  device  is  quite  aiitomutie 
and    controlled    by   the  operator   from  the 
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tp|[)her  cabin.  Two  machines  are  running  on  this  track,  which 
is  950  ft.  long  and  about  oo  ft.  above  the  j,'round  :  these  machines 
cany  coke  from  the  bunker  to  the  scr(!(ming  plant  as  required. 
The  hoisting  s])ced  of  these  telphers  is  75  ft.  per  minute  and 
that  of  travelling  4.oO  ft.  to  -500  ft. 

A  very  compact  little  telpher  is  that  of  Dempster's,  design- 
ated by  the  makers  as  a  "'  two  motor  electric  trolley  hoist  "  ;  this 
type  of  machine  being  open  is  particularly  suitable  for  inter- 
departmental traffic  ;  the  design  is  vitv  neat,  compact  and 
easilv  accessible.     These   machines   are  built  in  three  sizes, 


Fio.  13. — Tei.piieh  [nstai.latius-  at  the  Battkicmea  Elbitrkitv 

WoKKf. 

nanic'ly,  for  I,  2  and  '.i  ton  m-t  loads  :    being  a  bottom-flange 
telpher  the  smaller  size  for  1  ton  apjieals  most  to  the  writer. 
The  hoisting  speed  is  .Tj  ft.  and  the  travelling  speed  .'laO  ft. 
to  4<X(  ft.  per  minute. 
A  transporter,  built  by  Wm.  Wad^wmlh  &  Sons,  of  Bolton. 


travel  Ls  203  ft.  per  minute,  the  motor  being  one  of  15  f. p. 
running  at  a  speed  of  1 ,  100  revs,  per  min.  These  achievements 
are  rather  above  the  average  and  hence  the  greater  hor.se-power 
required,  the  average  speed  for  this  kind  of  transporter  bein;; 
fiO  ft.  for  hoi.sting  and  SO  ft.  to  100  ft.  for  travelling  per  minuted 


l''Hi.  1-").— TltANSroltTEli,  A^<  BCILT  BY  .Me^SRS.  W.\I.  \VaU.SWOKTII  &  SoSIi 
OF   BoLTOV.  

There  is,  of  cour.se,  no  rea.son  why  these  transporters  shoidd 
not  run  faster,  but  as  a  rule  the  total  length  of  the  track  is 
not  gre^it,  which  is  not  in  favour  of  high  speeds  :  otherwise 
there  is  no  reason  why  a  travelling  spetxl  of  .")00  ft.,  like  that 
of  ordinary  telphers,  could  not  be  atbiined. 


I'lO.    ^^.       TKirllKH   l»l(TAI.I.«Tlll>    AT 

I  tliiiwii  .tt  uoik  III  Ihe  pholoHrupliir  view  KiK-  ITi.  This 
'ii»i  Itini)  i.H  ilitTereiil  (nun  tlnwe  previoii^h  di'trribed  in  mi  (iir 
'•■•  thn  tiiii|,,i  mid  \MHi  h  ure  8lnliniiiir\  while  the  liuid  i»  Irmi.-i- 
l"T»rd'ttnil  JiMi-t.,!   |,\    „  nilili.  and  fmlliv  or  running  lieml. 

" '»'hin«  ,1.,  illuMtriii,.,!   iH  ImiiIi   (or  h.a.N  o(   Ifi  rwt.  :    it. 

hoitiH  ,.i  n  »p.....|  o(   Hurt.  pt<r  niiniit^',  »n>l  Uio  horiitnnUl 


Tiir  Nki  iii:ij.-(  1;«'.'  \VmiiK!<.  Kiiimim.imm 

l''ri'<|iiriilly  the  trftikn  in  \v«r<>hoiii«eH  Me  only  itli«ut.  4<l  (t. 
long.  NO  thnt  A  Hpeiil  •>(  Sii  n  <<•  liMi  ft  m  liim  iho  mont 
(iivoiirabln.     It  willb.-  ai'i   .  I'l"'" 

in  llie.-M'  or  any  otluT  ii'lp!  l"'>d 

iiiid  .tpopd  of^liftinx  ;    f»'f  i;.^-..-     .  ("iter 

in  'pirvtiion  hninU  at  a  sjHM^i  of  fi»  It.  (xt  iiitniito  il  wiU  roqiiirt) 
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a  6  H.p.  motor,  at  90  ft.  a  9  h.p.,  and  at  120  ft.  per  minute  a 
]  2  H,p.  motor.  A  10  cwt.  machine  similarly  required  for  lifting 
s jieeds  o!  60  ft. ,  90  ft.  and  1 20  ft.  per  minute  respectively,  motors 
cf  4  H.P.,  6  H.p.  and  8  h.p.     These  transporters  are  very  econo- 


KiG.lfi. — TEr.rHER  Instali-ation  at  the  Cakdiff  GasWokk: 
bv.Messk.^.  Stba<  HAN  &  Henshaw  Ltd. 

niical  in  the  consumption  of  current,  and  are  rapidly  gaining 
favour  vitli  industrials  in  all  manner  of  trades,  particularly 
for  tlie  •warehousing  and  loading  of  goods.  Tlie  motor  takes 
]jriiitically  no  current  when  travelling  or  lowering,  or  when 


Kio.  17. — Tr.i.i'iiKii  .M\<iiiNK  wnii  .Mkciiam'AI.  HKiif,  my   .MK.tSiis.  .Stiiaciiak  &'IIknsmaw.'1;h 

running  llie  iniichine  idle,  while  putting  on,  or  taking  <>IT  the      tl 
liiiirj  ;     till.    riitiHiiin|)tioti    (if    current    heing   imly    a|i|ire(ialili'      jtr 
during  th<'  act  mil  li..L  ti>,..  ,,i„'i  ,im.m     ,i,.|  i  I  i,  ;mIiii  i  .  ii  ..'K 
thv  luudb  lifted. 


The  two  following  telpher  plants  give  a  little  insight  into 
the  saving  in  labour  which  can  be  effected.  At  the  Ford 
Plant,  at  Detroit,  10  mono-rail  telpher  machines  are  employed 
along  the  main  aisle  of  the  shop  and  through  the  yards,  the 
total  length  of  the  track  being  l\  miles. 
There  are  21  switches  which  render  the  system 
extremely  flexible  ;  most  of  these  are  operated 
by  the  driver  from  his  cab,  but  at  the 
points  of  junction,  where  the  traffic  is  extra 
heavy,  switchmen  are  stationed.  Each  tel. 
pher  machine  is  capable  of  carrying  a  net 
load  of  2  tons  at  a  speed  of  10  miles  per  hour, 
and  a  40  h.p.  generator  is  used  to  furnish  the 
current  for  the  .system.  All  the  material 
used  in  these  huge  works  is  carried  to  the 
storeroom  and  again  from  there  to  the  shops 
by  the  telphers  ;  all  the  scrap  metal,  to  the 
amount  of  70  tons  per  day,  is  likewise  dis- 
posed of  in  the  same  manner.  Mono-rail 
telphers  have  here  been  found  particularly 
useful  in  the  foundry  for  handling  pig-iron 
as  well  as  finished  castings,  and  whereas 
three  men  can  manually  handle  only  2  tons 
per  hour,  or  18  tons  per  day,  with  trucks,  a 
mono-rail  hoisting  telpher  can  handle  72  tons 
in  9  hours,  making  two  round  trips,  while 
the  men  are  making  one.  The  machine  is, 
therefore,  doing  twice  the  amount  of  work 
with  one  man  in  charge  in  half  the  time  it 
takes  three  men  to  accomplish  it. 

1  n  a  large  telpher  installation  of  the  Hood 

Kubber    Co.,     at    East    Watertown,   Mass., 

erected  by  Westinghouse,  Church,  Kerr  &  Co., 

67  per  cent,  of  the  cost  of  the  former  handling 

by  cart  and  hand  trucks  has  been  saved.  The 

installation  operates  on  the  bottom  flange  of 

a  standard    1 -girder,  and  the  machines  handle  net  loads  of 

21  tons.     The  lifting  speed  is  50  ft.  per  minute  at  full  load 

and  100  ft.  ])er  minute  with  no  load;  the  travelling  speed  with 

full  load  is  350  ft.  per  minute  and  100  ft.  per  minute  with  no 

load.  Direct-current  at 
220  volts  is  employed. 
This  equipment  paid  for 
itself  on  a  67  ])er  cent, 
basis  in  2,\  years  from 
the  dati' '  of  installa- 
tion. 

The  true  a.spect  of  the 
more  or  less  progressive 
movement  in  the  adop- 
tion   of    labour -aiding 
machinery    is  well    ex- 
pressed in  a  humourous 
M'in    in    the   following 
\\t)rds    liy  Mr.    Charles 
.M.  Horton,   in  "  Indus- 
t  riid       M  anagenu'iit,  " 
August,     1917:— "The 
fiindauiental  })lace  tliiil 
Inbiiur- saving      mach- 
inery   ociupies    in    the 
World's  scheme  of  things 
has  never  been  fully  set 
forth.    .Men  in  all  walks 
activity, 
s  t.o  capi- 
capi- 
talist.  toecoiionnst.  have 
argu(Ml  it   |iro  and  ci>n. 
and   continue  to  argui- 
it  pro  and  con  ;    and  still 
nlonijitic  machine  (Monies  skiddin;;  into  tlie  alT.iirs  of  men, 
and  still  the  mi'ti  of  labour  jirotest.  ami  still  tin'  men  of  ca])it:d 
liM\  .  and  still  the  economists  exphiin  and  gesticulate  and  froth 
Hi  the  mouth,  and  still  the  old  earth  '  Kho  moves,'  " 


r   I   ;       n  '^     of     industrial    ) 

>•  j.-ld      y  fj^    from  labourei's 

^ba  S  ■  tulists,    g  ,1   froi 
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The     Automatic     Disposal    of    Ashes    from     Power 
Houses     bv     Means     of     Ropeways. 


.1.    WALMYN-    WHITE. 


.SMmnwr7.— -Mthijugli  the  immediate   K-niual  of   ashes  from  the  power  house  can  be  secuiva   l>>    vari().i>  u.- ..i,-.    -...  i,   ..-^  .  ..uvevor^. 

telphers,'  sucUon  plant,  &c.,the  range  of  a<tion  of  such  devices  is  comparatively  limited.      If  transport  is  desired  over  some  distance, 

then  the  problem  is  most  easily  solved  l)y  ni-ans  of  the  ropeway.     Such  plant  is  efficient  and  costs  but  little  in  operation.     A  niirab.>r 

of  rojwway  installations  are  described,  specially  idapted  for  this  purpos>. 


ONK   of  the  many   problems,  and  by  no  means  the  least 
important,  that  the  electrical  power  station  engineerhasto 
solve  is  the  dispo.sal  of  the  waste  ashes  from  his  boiler  house, 
with  the  least  possible  expenditure  o'  money  and  man  power. 

The  latter  phase  of  the  question  becomes  more  and  more 
acute  as  time  i;oes  on.  The  proposition  usually  divides  itself 
into  two  ])arts.  Firstly,  the  coUeecion  of  ashes  from  the 
boilers  themselves,  and,  secondly,  the  final  disposal  of  the 
ash<-s  when  collectcil  from  the  boiler  hoiise.  <,,r  i,,  is  not  sutf\- 

630  -  O '    LONG    OV£K    TERMINALS 


i'i)  Overhead  runwavs. 
(f)  Telfer  lines. 
(0  Vacuum  ]npe  conveyors. 
((/)  Hydraulic  conveyors. 

Speakin*;  ;,'enerally.  the  range  of  action  of  any  of  these'cou- 
vcvors  i-;  limited,  and  cannot  be  .said  to  be  suitable  for  lonsj- 


■^•>       Separate  Cuy  fioaeiic   , 
'     .A  te  placBCf  out  of  tne  ilk  of 


TO  262'     260  .   asB'e  J9T     SIO'  SSI' 

Vic.    1.    -■;  vNEKAI,  E'.EVATI  )N  OF  .l\  .\ERHI.  \V|[<K  KjI'EWAV    For    .\i:TOMATIl-    .VsH    Dlil'OSAI.. 


<  I'-iit  in  tlic'te  d.iys  ol  .hij;h  w.t^e*  and  shoitsuMS  of  labjur, 
merely  to  collect  the  ashes  and  tip  them  into  the  railway  wagon 
or  road  tart  for  final  disposal,  as  it  is  very  sr-ldom  that  the 
Htation  eii;>ineer  is  fortunate  ('nouj^h  to  find  suHi-ient  tipping 
gnmnd  for  his  debris  close  to  his  p  iWitr  house. 


'■    8.    •.SiriiwiMi  DiiiviNa  Station,  wtni  riin  ItKTAiiji  or  thk  Ac 
ri>R  TiiK    M*ti,i\.i   HorK. 

'  <lon«i  piopusr  to  deal  wii.li  the  jiritl  purl,  of  (hin  ]in>blpm  or 
Jo  eiifi-t  into  III,.  Miirils  of  Ih"'  .arioliK  melhoilH  now  i'n)|>loyei| 
for  r  oIl.Tiinjj  tlic  umIiis  from  the  boilnrM.  .tiich  «■<  :    - 

(")    IrmnVmy.".  with  lippiiiK  wiinoiis, 

('')  ConvKVorx,  whether  <>(  the  mrnpei.  trav  or  •  lutm  fvpe*. 

(e)  Oravity  bucket  I  oiiveyor-.. 


distance  canveyance,  such  as  is  usually  nei'L-ssiry  for  the  final 

deposition  of  the  ashes. 

It  will  be  sutfi  'ient  to  assuiu"  that  the  ashes  have  been  col- 

le?t;>d  by  one  or  other  of  the  methods  name,l  to  one  centriL 

]),)int.  and  th'it  it  is  required  to  economically  deliver  them  to- 
their  final  destination  on  AMSte  land, 
or  disused  (|uiirrv,    .<onu>   distance- 
away.  And  here  it  is  that  the  nuKlern- 
aerial  wire  ropeway  conveyor  effici- 
ently .solves  the  second  pe.it  of  the 
problem  in  most   <'ases.      Incident  ■ 
ally,   however,     ii     may    be     men- 
tioned    that    a    tyjH'    of    portable 
ro|»ewav    comt'vor     has     n>ceiilly 
been     (i-veloped      which      pniinise.« 
sjitisfactorv     workinij      for     what 
may   be    toimi'd   the    collective    or 
shoit-di.st4»nc<'  tniiisporl    of    asiu>, 
&r..    from    various    poiiiUs    to   one 
common  eentnv 
WAiTial  wire  i, 
kinds,  known  a> 
moving  ropi'  sy>i.  i'      . 
cible.  or  sfjindiie,;  lope 
the  first  c.i--   ''■■    ' 
t!ie  load  i-  ' 
alon^  fnm; 
the    other,     Lari\  lOj^ 
i^4irriers  nloni;  with    it. 

hoxe       '  ,■/-., 

con,--!  i 

of  sail- 1. 

kiiuls  on  the  nmrket.  Hut  lhii«  type 
o!  lopewiiy,  lhoii'<h  very  siinph-  in  de.ij;n  and  working,  in  not 
>;eni'mllv  the  beit  ivpe  (or  our  piirponv 

It  is  eswntial  (or  cheap  working    that    the   load*  of  a-.hc 

•<houM  be  automatically  tippe<l  on  »'       '  "  ■  •■'■'""•'     '"•' 

the  i-mptv  earlier  '<honti|  nutomalii  .i' 
riipe.  \\ithoul  hnndliiiw'  m  .1"^   ^<  >^        ' 


I.I 
In 


i.!ie     l.ul..l 
the  ciiiie. 
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does  not  readily  respond  to  these  conditions,  and.  wliat  is 
worse,  in  the  case  of  a  breakage  of  the  rope  the  whole  thing, 
rope  and  carriers,  ■n-hether  loaded  or  empt}',  come  to  the 
ground,  involving  complete  stoppage  of  the  plant,  and  many 
<lays  of  haid  woik  to  get  them  reinstated  and  working  again. 
And  this  is  the  last  thing  the  station  ensiineer  wants. 


t'K.  :i.  -Sunwise  THE  Carrier  Bucket  in  the  Act  of  Aftomati- 
c.vj.LY  Tipping  its  Lo.\c. 

It  is,  therefore,  to  the  bi-cable,  or  double  rope  system,  thut 
we  must  look  to  fulfil  amply  our  conditions,  and  modern  instal- 
lation.s  after  manj-  years  of  continuous  working  prove  our 
confidence  in  this  type  of  conveyor  to  be  well  placed. 

In  this  system  the  loaded  carriers  travel  along  a  fi.Kcd 
rope  or  ropes,  by  means  of  travelling  supporting  sheaves,  that 
x.in  on  the  rope  itself,  a  .separate  and  lighter  ro])e  being  used 
to  haul  the  carriers  from  oin'  end  of  the  line  to  the  other, 
aroun<l  the  return  terminal,  and  hack  again  to  the  loading 
point,  the  loads  being  tipped  anywhere  along  the  route  entirely 
automatically,  .to  that,  as  a  matter  of  fact,  the  carriers  are 
never  touched  by  hand,  from  the  time  they  leave  the  loading 
bi'rth  iintjl  thi'y  arrive  back  again  eni|)ty  and  are  automatically 
d<'tachi'd  from  the  hauling  rojie  and  stand  ready  for  loading 
■again.  All  this  is  secured,  evi'ii  if  tli'-  line  be  several  miles  in 
l(;ngth,  with  various  angles  en  route,  eitlu'rveitical  or  horizontal. 
iiy  this  system,  much  heavier  ropi's  can  be  emjiloved  to 
carry  the  loads  than  is  ])racticabli'  with  the  mono-cable  already 
mentioned,  wj  that  th<'  danger  of  a  rope  breaking  is  much  less, 
and,  in  fiici,  is  ubiio.st  unknown,  wliilsti-ven  if  ihi'  luain  stcncling 
rope  did  break,  the  hauling  rope  is  usually  strong  cnougii  to 
ki'i'f)  th(!  carriers  from  falling  to  the  ground,  and  in  any  case 
only  one  side  of  the  lini-  is  alTerted,  whilst  this  again  can  be 
further  localised  by  using  the  sectional  system  in  which  a 
.•"•liirate  ci-.riying  ropi-  is  ust'd  on  evi-ry  spiin  of  lln'  line,  so 
tliiitin  caH<-  ol  breakage  only  oiif  span  is  pui.  out  of  I'oinmission, 
iiiid  it  is  only  a  matter  of  an  hour  or  so  tn  put  in  a  fn-sli 
ro]>i'  and  start  going  uK^^in. 

It  is  not  necessary  here,  n<ir  does  th<'  editor  allow  suflicii.'iit 
Hpace,  to  go  into  the  technical  details  of  this  typi'of  ropeway, 
s^ich  OH  the  tension  arrrngemerits  (or  the  standing  and  hauling 
ropes,  or  the  driving  ge.'ir  for  iIm-  latter,  or  to  enter  into  the 
meritsof  the  va.-iou«  kindsof  gii|i|iers  now  in  use,  forconnecling 
the  carriers  to  the  liauling  rope.  Jt  will  be  siiiri(Meiit  to  say 
that  there  are  severe.!  ellicient  forms  of  ijrijipers  now  available, 


connecting  and  disconnecting  automatically  with  the  carriers,    1 
and  some  of  them  capable  of  taking  tieavy  loads  up  gradieit^ 
as  steep  as  1-in  2  without  slip  and  under  all  condition.s 
weather. 

One  of  t£e  greatest  improvements  in  this  type  of  ropewav 
is  the  adoption  of  the  locked  coil  system  of  ropes  as  the  main  i 
carrying  ropes.  A  good  locked  coil  rope  has  a  hard,  smooth 
surface  with  a  coefficient  of  rolling  friction  little,  if  any,  greater, 
tlian  that  of  p,  steel  rail,  whilst  the  close  interlocking  of  its^ 
ijuter  layers  keeps  the  weather  out  and  the  internal  lubrication 
in,  effectually  preventing  corrosioii  of  the  inner  wires. 

Bi-cable  ropeways  are  divided  roughly  into  two  types.  The 
first  and  simpler  consists  of  a  single  standing  rope  along  which 
a  single  carrier  travels,  being  traversed  backwards  and  for- 
wards by  an  endless  haulage  rope,  the  travel  of  which  is  auto- 
matically reversed  as  the  carrier  reaches  one  or  other  end  of 
the  line.  The  carrying  capacity  of  this  form  of  ropeway  is 
naturally  limited,  owing  to  only  one  carrier  being  used. 

When  the  line  is  of  any  length,  the  ordinary  double  ropeway 
is  used,  having  separate  outwards  and  return  cari-ying  ropes, 
with  the  hauling  rope  constantly  running  in  one  direction,  out- 
wards and  homewards,  with  a  constant  succession  of  loaded 
carriers  on  the  outward  rope  and  enipt\'  carrieis  on  the  return 
rope,  as  already  described. 

Such  lines  have  been  constructed  with  a  length  of  20  miles 
and  more,  and  with  carrying  capacities  of  up  to  SOO  tons  per 
hour,  but  such  in.stallations  do  not  come  within  the  scope  of 
the  present  ai.ticle.  the  requirements  of  the  station  engineer 
being  usually  much  more  modest,  both  as  to  hmgth  and  carry- 
ing capacity. 

Fig.  1  shows  the  lay-out  of  a  single-track  bi-cable  ropeway 
erected  at  a  power  station  for  taking  away  ashes  from  the 
boilers  and  clinkers  from  the  destructor  furnaces  in  connection 
with  the  steam  plant.  The  driving  and  loading  terminal 
shown  in  Fig.  2  are  .situated  close  to  the  boiler  house,  and  the 
ashes  and  clinkers  are  wheeled  out  in  hand  barrows  and  tipped 
iuto  the  ropeway  carrier  bo.x,  shown  in  the  illu.stration.     In 


I'll..    \         I'lM     (IPNNKVIIU    l(Mi    .\l    I'd.M  \ril  Al.l.^    Dki'omtino  To.M. 
(i\  •llIK  Sim  KIM:  (IliiilNW. 

most  cases,  iiiiWe\(T,  tlie  lermine.i  of  tin'  ropeway  is  continucdl 
on  by  means  of  a  li,\ed  runway,  so  that  the  carriers  can  be  nml 
by  hand  directly  in  front  of  the  furn.".ce  <loors  ami  the  ashcsl 
raked  directly  into  the  carrier  bo.xes.  | 

As  soon  as  the  carrier  is  loiub'd  the  o]>eiator  mov(!S  a  .switchl 
and  the  loaded  earlier  travels  outwards,  to  the  ]ilace  where  thcl 
contents  have  to  be  tipped.  At  tiiis  point,  a  tipping  rrame.f 
which  may  be  vurieil  in  i)oMition.  is  suspended  on  tiie  niainP 
canyitig  rope,  and  when  tJie  carrier  leaclii's  tJiis  framt!  a  prol 
jecling  bar  catches  the  .safely  trigger  on  tin-  carriiM-  ho.\,  an<J 
the  loud  uutomatioally  capsizes,  as  shown  in  l''ig.  -l.  ,    .    i 

At  the  same  time  the  automatic  reversing  gear  on  the  drivinJ 
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'SvIicpI  i.s  reversed,  and  the  carrier,  afteu  tipping  its  load.  coiU:  point,  and  at  the  same  time  the  automatic  return  gear  is 

nionces  its  return  journey,  and  automatically  stops  on  arrival  altered  to  allow  for  the  extended  travel  of  the  loaded  carrier. 

ut  the  loading  point,  and  stands  ready  to»load  again.     The  In  this  jjarticular  case  the  carrying  rope  is  50  ft.  above  the 

I'.'hole  operation  is  exceedingly  simple  and  st-lf-acting,  as  the  ground  level,  providing  a  tipping  height  of  about  43  ft..  and 

,.arrier,  when  once  loadejl,  is  not  touched  by  hand  from  the  when  this  length  of  h>-;ii>  i<  i  omplHt-ed  th'-  r.rnr,,  ..ii-r  .  ,i, 


-fSl'<f^ 


—3A0.0    LENGTH  OVERALL -. . 
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1!  DEro!>iTiNG    Coal   inth   oveuhkad    Stoiuoe    Bcnker*. 


IS30  O' LENOTH  Of  SINGLE  KOPElvAr 
-tr  •    300'.o' -  ■    i^ 


tiiiii- It,  IruvoM  till' IniMJinK  hiTtii  until  it  Mfrivi'M  I'V'k  I'lnpty  HHil  rillier  In- n»i8<><l  •  furtli- r 'n  ft      i  ^  t '^ii^^^v:^^-1;  Vi'>  ft   nrjm 

'lilTi.l  1  ri'rtily  Inr  tli««  Ili'Xl  liui.l  (<■  proMdc  (ri'xil  ti|i|'<                           '  lip- 

\h  iipiHiiK   priici'wiK   till'   lippihK   (mitu'   i.t   nuivo^l  (unInT  pmn  v"'»tn(l  ik  «li"  i>  •  mto 

'' ' irrj-inKnipi',  »iiil  llu-  B-thi""  nn-  diniip<>d  at  u  fiv»li  inutunllx  ke«-pilit!  up  iiw  wniKmi;  i.ii  i"ii  <mi  tui    n.uimn;  lopi-. 
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A  modification  of  this  type  of  ropeway  has  been  erected  at 
another  power  station  for  automatically  stocking  coal  and  for 
bringing  it  back  again  to  the  boiler  bunkers  when  required. 
Fie.  4  shows  part  of  the  stocking  ground  before  tipping  com- 
menced with  a  loaded  carrier  box  on  its  outward  journey.  This 
carrier  box.  which  holds  a  load  of  1  ton  of  coal,  travels  on  the 
main  carrying  rope  as  before,  and  as  it  was  desirable  that  the 
■  •oal  should  not  be  broken  unnecessarily  in  tipping,  a  special 


FiC.    7 •JlRiri,.\R-TYl'K    ItciFKW.VV   CoXVEY  )B,  CjVKIU  M;    TIIK    WhdLK  (IK  AVAILABLE  T  I  IM'IN,".  GROUNM). 


has  been  adopted  by  a  power  station  for  conveying  coal  f  ronK 
ruilwav  wjgons,  with  automatic  discharge  into  the  overhead 
coal  hoppers,  so  as  fc  lead  the  coal  by  means  of  shoots  directly 
to  the  various  boilers. 

Fig.  5  shows  a  plan  and  profile  of  this  ropeway,  which  is 
340  ft.  long  over  all.     The  coal  in  this  case  is  discharged  into 
suitable  bunkers  placed  alongside  the    railway,  as  shown  in 
this  illustration,  and  it  is  then  loaded  by  gravity  into  the  rope- 
way   box      at    any 
point    on    the    fixed 
loading  rail  l>otween 
A  and   B.     Directly 
the    box    has    been 
loaded    the    man  in 
charge     touches      a 
switch,  and  the  load 
is    sent    off    on    its 
forward  journey. 

The  ropeway  in 
this  case  is  supported 
by  brackets  fixed  to- 
the  upright  columns- 
aloiigside  the  power 
house  building,  as  in- 
dicated on  the  draw- 
ing, and  there  is  a 
gradient  against  the 
load  of  1  in  3  from  B 
to  C.  The  coal  is 
discharged  automati- 
cally into  any  of  the- 
three  overhead  hop- 
])ers  near  points  D.  E 
and  F.  and  in  addi- 
tion arrangements- 
are  made  for  dis- 
chargina     the      coal 


l>ox  was  flesigned  witli  bottom  doois  to  1ft  the  coal  out  gradu- 
ally. In  ordi-r  that  the  coal  when  di:  charged  from  the  box 
should  liavi-  as  little  fall  as  |)ossible.  the  cross-head  and  brac- 
ket supporting  the  canying  ro])e  aie  mounted  on  the  standards. 
-<)  that  thev  can  be  raised  as  the  lii'ight  of  the  heap  of  coal 
JMcreaKes.  as  shown  in  the  photograph.  Conversely,  when  it 
is  desireil  to  take  the  coal  away  from  stock,  the  carrying  mpr 


automatically  on  the  storage  ground  between  C  and  D. 

This  jjlant  is  made  with  a  capacity  of  8  tons  per  hour  witii 
about  1.5  twt.  net  loads,  conveyed  each  time,  in  the  carrier  box. 
After  the  carrier  box  has  been  automatically  discharged  at 
any  {)re-determined  point,  as  named  abo\  e,  it  is  automr.ricalh'^ 
reversed,  and  conveyed  bftck  eni|ity  to  the  loading  point 
ilir(^ctlv  in  front  of  anv  i  f  the  thrcf  lo;ulini;  shoots  of  tlie  load- 


l-i.i 


AjiH   '  'iiNVhViilt. 


llr.Kiirr  oi    I'U'i'iMi  lh\r. 


Amh  CiiNvicvoii  \r  \  Sti:i:i.  Wohks 


i«  lowered,  nM  the  liei«lit  of  the  heap  ditiiiniHhe.s,  to  fucililati' 
ihr  loiidinu  of  the  carrier  box,  which  cjiii  lie  dom-  liiith  by  liand 
I'  iidirig  and  iiImo  liy  a  j^riib  opi-rated  by  an  electric  crane 
iiiiiriinL;  on  railH  itrevioiixly  laid  all  ovr-r  the  Htocking  grouMii 
lii'fore  tijiplMg  coinineiiced. 

\""''"  '  "■• -'o  ■•  'orfii  of  ihiii  .-(ingie  ropu  bi-cubic  8y»tcni 


ing  hnp|Hr  at  the  railway  I'nil.  rcuily  for  loading  ugain.  A  livi> 
Wc'ight  tension  arrangement  for  tin'  hauling  r<)i)e  is  provided  at 
the  return  ma.st  (J,  to  maintain  a  |(roi)er  and  even  tension. 

This  ropeway  is  rather  a  uni'pie  plant,  inasmuch  as  it  takes 
the  piiire  of  till'  customary  elevators,  or  ordinary  conveyor.-. 
ii-ii:'ll\    .•hlplov.j  111   ,Ho--)'p..\MT  -tiiUons,  lor  tiiking  the  COiiW 
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■^nto  the  overhead  hoppers,  and  it  would  seem  that  this  ropeway 
is  the  means  of  saving  a  lot  of  intermittent  work,  as  it  con- 
veys the  coal  directly  from  the  railway  ivagons  to  the  various 
-lioilers,  as  wi-ll  as  to  the  stocking  ground  when  required. 
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Fii:.  10. — Klkctric  Hoist  siiowino  thk   Hoist  Box   Ai'Tom.\ti- 

CAI.LY  TiPrlNI!  ITS  (oSTUNTS  INTO  THK  HolTEB. 

Kij;.  (i  shows  u  plan  of  m\  inton-sting  arrungenicnt  of  tipping, 
■where  the  ground  sjmci-  is  v;'liiahlc  and  whi-re  it  is  desired  to 
make  tin'  tii'.st  possihtr  iisi'  of  thr  limd.  .\s  will  he  seen  from 
this  plan,  there  is  a  kind  of  rircidiir  routr  of  the  tipping  ground. 
Fig.  7  nhoWH  a   |ihot<ignipli  of   the   standards  and  automatic 


of  each  span  of  about  105  ft.,  thus  providing  for  an  enormous 
capacity  of  tipping,  with  very  limited  ground  area. 

Fig  8  shows  an  interesting  ash  tipping  iastallation,  indi- 
cating the  original  tipping  height  available  with  the  standard 
very  nearly  buried  in  debris.  Since  this  photograph  was 
taken,  however,  a  "  dummy  "  standard  4.5  ft.  high  has  been 
placed  directly  on  the  top  of  the  debris  close  to  the  original 
standard,  so  as  to  make  a  total  height  above  the  loading  station 
of  about  120  ft.,  with  a  gradient  of  about  1-6  against  the  load 
at  the  point  where  the  loaded  carrier  approaches  the  top  of  the 
standard.  It  is  interesting  to  note  that  this  ropeway  is  working 
e.Kceedingly  well,  even  with  this  very  steep  gradient. 

I  also  wish  to  mention  an  important  ami  interesting  plant 
recently  erected  for  taking  away  ashes  from  producer  genera- 
tors at  a  .steel  works,  with  automatic  discharging  on  the  tipping 
ground.  This  ropeway  is  about  1,400  ft.  long  overall,  and 
capable  of  carrying  30  tons  per  hour  in  10  cArt.  net  loads,  but 
this  capacity  can  be  easily  increased  by  simply  adding  on  an 
■  •.vtra  number  of  carriers  and  boxes  when  required. 


■   V\fi.    II.     <:k<ikh.\i.   I.woir  or    Ihimhmi   .St\tui>   or   Koi-bwav 

'CoNVRVnll,   ■•llnWINll    Kl.KrTUIl      HolHT,   STiMiml;     llon'KIt    r<m    .\'«lllfS 

AHi)  IHiiviNii  (iiiAii  or  lt4irKW*v. 

niiMie  KlationM  providrd  on  this  lippinu  uniiiinl,  tnKothrr  witli  a 
rnpi'WKV  currier  hn.i  in  the  uit  of  niitoniittiriilly  disrhnrxiiiK  it.-« 
€iiiili'iit«  Tlie  .•<taiidiird-<  nncj  allele  Kliiliniis  in  ihi.n  ch.oo  nio 
ISTi  ft   liiKli,  xivinf(  mi  iippro\iiiiat>-  ti|>ptng  h<*i|{ht  in  the  i  <<ntie 


Kill.    \1  \-MI-    ll.'lxl.    SM.iVMVi.     V    '■''    tilN    Hol^I     H<i\    ItKTl  ItMNll 

Kmitv. 

Kiu.  U  shows  a  general  view  of  th<'  whole  line,  rixht  fi»m 
the  front  of  the  loading  .station  up  to  the  autniuatie  rx'tiirn 
tiniiiiial.  which  is  made  l.'')(ift.  hiwli.  The  int4<rin(><iiat<' 
staiidunls  gradiiatiim  from  ."iKft.  hi^h  up  to  I'J.'ift.  hiijh. 
oinrwhat  as   shown  in  the  illii.st.ratiiui. 

The  loadi-*!  carriers  and  lio.xi-s  an'  lippe«l  automalicAlly  m 
.iiy  point  ahing  the  line,  and  tlu-y  are  nl.so  oonve\e<l  muiul  tin' 
ii'tiirn  terminal  aiitoliinticell\  .  without  beinn  dotnehtil  tnnn 
the  lliiulilig  rope,  liiHched  or  haiidlitl  In  any  Way.  The  lnHduii; 
leriiiiiml  is  placed  on  a     '     '  with  a  clear  hoiRht  i.l 

about   'J'J  (t    ahov  the  so  as  to  allow  milwuy 

trallie  to  puss  underiieiktli.   1  '  I'lK    ''■ 

The  ashes  anil  clinker,  kr  .  aiv  bnuight  up  from  the  vni.n - 
producer  pli\nlJ«  anmnil  the  work-  in  iii;<m  ltn»  roilwav  \\a;:oii' 
which    mil    t>ver  the   top   of    an  1    hoppn    ol 

I. ."(•<>  ruble  (eet  caparilv.   rra.  '     beloW  tl>. 

Ktouiiil  level.      Kach  loade.1  \\rtK .ii;<'iil  into  thi- 

hoppi-r  by  means  o(  a  hydraulu'  tippler.     Kr^iiii  this  undn 
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i!iound  hopper  the  ashes  are  loaded  into  a  hoist  box  of  ahout 
o  tons  net  capacity,  and  then  raised  by  means  of  an  electric 
hoist  shtfttrn  in  Fig.  10,  right  to  the  top,  •where  the  contents  of 
the  hoist  bos  are  automatically  discharged  into  an  overhead 
hopper  of  600  cubic  ft.  capacity,  after  which  the  empty  box  is 
automatically  lowered  down  to  its  loading  position  below  the 
ground  level  for  loading  again.     The  total  lift  is  about  7.5  ft. 

This  hoist  is  electrically  driven,  and  forms  a  very  simple  and 
I'tficient  means  of  conveying  the  ashes  automatically  into  the 
overhead  hopper,  and  its  working  is  found  to  be  more  effic-  ent 
than  the  more  usual  method  of  using  ordinaiy  bucket  eleva  tors 
for  this  purpose.  From  this  hopper  the  material  is  loaded  into 
the  ropeway  carrier  boxes  by  gravity  by  means  of  an  ordinary 
loading  valve  in  the  usual  way. 

.Vfter  the  ropeway  carrier  box  has  been  loaded  the  man  in 
charge  simply  gives  it  a  slight  push  along  the  loading  rail, 


l^'Ui  l:i.  -Al.'TO.MATIC'  IlKTCIlN  'I'KRMINAL  OK  A.SII  CONVKVOR,  150  FT. 
Until,  MIloWISOf'AllKIKH  ISTHKA'Tor  llKTC'livis.1,  h,..m  ihr  OUTWARDS 
rri'™!!  ItKTl'KS  ('aRRVI.NU  RoPK.  ^^ 

di.wn  a  short  inclim-.  when  i-aili  laimi  is  :uiliimati(iilly 
affachi'd  u,  th<-  carrying  rope,  and  doc\<  not  re(|uiri'  any  furtliiT 
att<-iiiJon  what<'ver  until  it  comi'w  hack  aj^ain  and  is  aiito- 
iiiHtically  reh-aned  finni  tin-  Imiiling  ropi-  and  Htands  ready  for 
hmding  a){ain. 

Th<-  ropeway,  which  in  eli'drirully  i|rivi-n,  in  of  tin'  doiilile- 
II. (II'  HVMti'm,  ulrejidy  deHcrihi'd.  Th<'  liuuling  ni|ii'  is  driven 
liy  u  Mei-tinK  wheel,  (ift.  diameter,  uround  which  it  iMake.s  2.J 
tiirnH,  and  the  driving  K<'(»r  conHistn  of  un  nrdinary  hevel  ge-ir, 
t<i;<ether  with  a  Hpcci-d  form  of  chain  ri-diiction  Ki'ur,  fni'  reduc- 
inn  thi-  njieml  lii-twi-en  the  eji-etrie  motor  nhaft  an<l  the  hIow 
r  innin;^  horizontal  driviiiK  fthaft  of  tlu-  bevel  gear.  TIiIm  chain- 
H'diiction  H'-ar.  although  xoniewhat  e,xpen.Hive  in  fiixt  eimt, 
;^ivcH  ivxci'i-dinjtiv  .Hiiiooth  aiiil  easy  working  n'MiillH,  with  a 
niiiiiiiiiiin  (if  friction  all  round,  us  it  i»  entirely  emloHiMl  in  a 
■  II  gear  box,  which  in  aiwuyd  kept  paiiially  fill'd  with  a 


suitable  lubricant,  so  that  the  chains  and  chain  wheels  ;uc 
always  kept  lubricated,  and  absolutely  free  from  dirt  and  dust. 
This  latter  item  is  a  very  important  consideration  when  work- 
ing in  ashes,  as  any  station  engineer  will  know. 

Fig.  11  is  a  side  view  of  the  loading,  driving  and  tension 
terminal,  and  shows  a  small  sheet  iron  cover  on  the  top  of  the 
terminal  frame,  for  protectiug  the  motor  and  the  chain  reduc- 
tion gear,  &c.  This  will  give  an  idea  of  the  very  compact 
arrangement  of  the  gear,  &c.  The  tension  in  the  hauling  rope- 
is  constantly  maintained  by  a  live-tension  weight  suspended 
at  the  end  of  a  rope  at  the  front  of  the  terminal,  as  shown. 

Fig.  12  shows  a  near  view  of  the  lift  box.  as  it  is  descending 
below  the  ground  level  in  front  of  the  underground  hopper, 
whilst  Fig.  13  gives  a  general  view  of  the  150  ft.  automatic 
return  terminal,  showing  a  carrier  bo.x  in  the  act  of  rounding 
this  terminal  automatically.  This  illustration  also  shows  a 
ladder  arrangement,  provided  inside  the  steel  frame,  .so  as  to 
give  easy  access  to  the  top  of  the  terminal.  Fig.  14  gives  a 
further  view  of  the  tipping  standards,  showing  the  carrier  bo.x 
in  the  act  of  automatically  discharging  its  contents. 

The  tipping  standards  in  this  case  have  been  made  specially 
high,  .so  as  to  provide  for  plenty  of  tipping  room  right  from 
the  outset,  although  when  these  standards  have  all  been 
buried  in  debris  it  will  be  an  easy  matter  to  increase  the 
tijiping  height  still  further  by  using  the  makers  special  type  of 
"'  dummy  "  standard,  which  qan  be  x'laced  directly  on  the  top 
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I'"ki.    14. — Gknekal   Lavoct  of  Ash   Co-nvevor,   SHawiKO  OarrieBi 

ArTO.MATllAI.I,Y  TIPMXQ   ITS  LOAl)  OF  10  CWT.   OF   ASHKS. 


()'  the  tippiii;;  lii'a|i,  at  any  point  and  so  niisc  thr  tipping 
heap  to  any  height  within  piiiitiiiil  limits,  say.  up  to  .Wit)  ft.  in 
the  present  case.  1 1  may  he  noted  that  lock  coil  carrying  ropes 
have  been  provided  for  specially  smooth  and  ea.sy  working, 
and  the  portable  automatic  tipping  gear  can  ea.sily  be  moved 
from  point  to  point  as  desired  as  tipping  proceeds  in  the  manner 
already  described.  J  t  must  not  be  forgotten  that  the  working 
c'llicicncy  of  these  ropeway  conv<-yors.  such  as  I  have  attempted 
to  describe,  is  very  high,  very  little  power  is  reijuired  to  drive 
ilx-ni,  the  Working  costs  are  very  low,  as  om-  man  oril\  is  re- 
i|uired  to  look  after  them,  and  the  wear  and  tear  exceedingly 
small,  in  ]ileasant  contrast  to  .some  other  forms  of  conveyors. 

The  carrying  wheels,  hauling  rojie  rollers  and  automatic 
return  wliecl  are  all  provided  with  siitfieient  lubricant  for  one 
nionth's  continuous  run,  so  lliiil  the  cost  of  supi-rvision  is  very 
low,  and  if  u  few  siiures  are  kejit  in  .stoi'k  the  stoppage  of  the 
plant  in  case  of  accident  is  liiiiitrd  at  the  most  to  a  few 
hours'  delay. 

If  lioppers  are  provided  of  sullieinitly  large  caparity  the- 
whole  of  the  day's  nccumuliition  of  ashes  can  he  run  off  and  (lis- 
po.sfd  of  in  two  or  three  hours  working  pc!r' day,  instead  of 
iieceMsilttting  continuous  workini;,  such  as  is  ii'ipiired  with. 
Hiiiall  capaciiv  plants,  thus  leaviiii;  the  one  mall  free  for  othec 
dntirx  lii'twi'i'ii  thr  lioiMs  of  niniiinu'- 
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The    Electric    Vehicle  For  Handling  Goods   in   the 
Works  and  on  the  Road. 

IJy    HAYAMJND   J.    M1T<;HKM„ 

Suiiiiiiiinf. — Altir  (icalmf;  l)riitly  wiili  ;  li.    -.  ..jit-   i)f   the  flettrlo   vehkle  and  the  construrtion  of  the  rhassi^i.  the  iiuthor  iffi  i  -    ■■  ;.,■ 

use  of  such  vehicles  on  the  ioa<l.     This  frum  of  aerviie  is  now  becoming  well  recognised.     The  utility  of  the  electric  truck  is  not  v 

well  known.  Imt  from  the  point  of  view,  of  the  factory' it  is  no  less  import-ant. 


N)\V  that  over  a  thousand  electiic  vehicles  are  in  active 
use  in  this  country,  in  almost  every  important  trade, 
industry  and  national-enterpri.se,  it  is  finally  admitted, 
even  by  its  former  detractors,  that  the  battery  vehicle  has 
rr)nie  io  Stay.  From  an  attiiude  towards  the  industry  which 
only  a  short  while  a^o  was  one  of  unconcealed  hostility,  e\  en 
the  motor  press  now  recants.  It  is  now  realised  that  this 
phn'iii.x-like  industry  has  ])assed  throui,'li  the-  fire  of  experience 
a-id  I'tuerged  therefrom  rejuvenated,  and  stionv;  enough  already 
to  fighi.  its  hattle-s  ,sini{le-lianded  :  moreover,  that  the  test  of 
»'.-hievement  will  inevitably  give  to  the  accumulator  vehicle 
»  status  in  its  own  field,  with  which  tliere  is  little  chance  of 
compcvi'iiiun.  by  either  its  petrol  or  st"i!ii-]>io|>elled  rivals. 
N'ot  only  till'  intrinsic  merits  of  the  cleciric  vehicle  but  also 
'  thi'  increasingly  hi^h  price  of  petrol  n-nders  obvious  point 
to  ihi-  sheer  e.\|)ediency  and  urf^ency  of  discovering  an  alter- 
native to  tli(^  [)etrol  vehicle,  wherever  by  any  reasonable 
means  it  can  be  employed.  .Vs  this  article  is  intended  to 
piove,  tliere  is  no  need  wliat"v<T  t(>  use  petrol  for  town  trans- 


port. iiMi.  iu  tact,  would  its  total  su])pre.s»ion  cause  the  slij^ht-.sl 
incon\«(H<^Dc«  to  that  ser\  ice.onci-  the  existing  fuel-consuming 
\  I'hieleH  Vfeni  replaced  by  the  far  mon-  ratiomil  electricallv  - 
propelieN  ni.ii:hine.  .lust  as  rhe  electric  will  displa<'e  the 
iioi-Me  »i>d  itilernal-combuHtion  motor  for  urban  transpon. 
M.J  will  itM  use  ri-nder  far  loo  expensive  the  pn-sent -day  luxury 
of  rnuDaal  labour,  in  many  hundred  large  factories  in  this 
counlry  The  eleciric  truck  -asoit  of  miniature  road  vehicle, 
designed  (or  great  mobility  and  lo<v  speeil  \»  already  rausing 
a  levolution  in  the  handling  of  materials  in  pra>iic»lly  lAery 
siiuatiai  where  its  viitui-s  have  bi'i-n  pui  to  seven*  )>ractic8l 
Ii'mI.m  |»,  does  not  Vel  seeiii  I"  be  sullicienily  iVell  appn^ciated 
that  the  most  valuiible  part  nf  ii  \\\n\\  is  his  brinii.  and  that  to 
Use  it  Mian's  muscle  power  (or  dii.v  that  can  be  performed 
nieehuuioaliy,  in  both  degrading  to  the  man  and  i-normnusly 
i'ohiIv  per  unit  of  work  done  flenre  the  desin-.bilitv  of 
eviiiniDing  ibe  riamis  noob'  fni  the  elecric  vehicle  and,  if 
these  he  liiiind  to  bi-  upheld,  of  taking  a'lion  to  enHiirc  (ha. 
wlieievei  a  transport  problem  juiMes,  the  (ir«t  i|uery  in  the 
mind  ol  the  engineer  shall  \»-  "  can  I  do  it  eleetrieally  "  '. 
'{'lie  aiiHwei  to  this  ipiery  is  '.^eiieially  "  v  es,  belter  than  liy 
any  other  nieaiiM  "  ! 

The  \  MKt.  matn  of  riinninu  ivpi-rienre  jmw  avnilabli*,  rovcring 
lens  of  luilliiiris  of  miles  nf  nmd  neivice.  proves  thai  nil  die 
iiiiijor  elttiniH  made  for  llie  electric  \  i-hiele  III  the  early  days 

«>'   Its   revival   III  this  counlry.   have  I n  aoiply  viiidicaleU. 

In  (a<  I .  in  inoH  riiM>a,  til)'  claiiiin  pniv  e  tii  bnve   b)***!!  rather 


on  the  conservative  side.  On  the  score  of  economy,  sim- 
plicity, reliability,  mobility,  and  ^safety,  the  electric  vehicle- 
has  proved  itself  unrivalled  in  its  own  sphere,  whilst  there 
are  many  traction  jobs  which  could  not  be  performed  effi- 
ciently without  its  aid.  This  is  only  to  be  expected  of  a 
system  of  road  locomotion  which  is  based  on  such  e.xceed- 
ijigly  simple  principles  as  those  applying  to  all  electric  vehicles. 
It  is.  in  fact,  })racti^lly  impossible  for  even  the  en'.;ineer  of 
great  imagination  to  divine  any  way  by  which  a  ]>ower  vehicle, 
could  be  fuither  simplified  in  conception.  It  is  probable — 
and  certain  that  for  the  present — the  accumulator  vehici.- 
is  til''  finally  simplified  form  of  automotive  veliicle. 

ThK    Si  UI'E   OF   TilE   El.EfTRIf    VeHIiLK. 

The  ideal  conditions  for  operating  electric  vehicles  are  on 
drv,  hard,  level,  smooth  roads.  Large  sections  of  London  and 
other  cities  in  this  country  supply  tlu'-se  conditions  <'xactly. 
It  is.  however,  true  that  nearly  any  town  approaches  these 
conditions  sufficiently  closely  for  good  practical  running 
results  to  be  obtained  from  electric  vehicles.  The  chief  con- 
dition to  be  .siitisfied  is  that  the  vehicle  shall  be  given  a  fairly 
heavy  day"s  work,  entailing  at  the  same  time  a  mileage  not  in 
e.xtess  of  its  battery  capacity,  including  tin-  energy  that  can 
b<'  taken  up  by  boosting.  This  mileage  will  vary  from  a  hundred 
miles  jier  diem  for  a  pas.senger  omnibus  o])erating  It  htuirs. 
do'ivn  to  ."50  miles  for  a  six-ton  lorry,  engagi-d  on  railway  work, 
entailing  many  stops  and  start.s  and  a  low  speed  of,  perhaps, 
six  miles  |)er  hour.  An  enormous  internal  town  transpoBt 
must  be  handled  in  every  large  ti.wn  or  city,  and  for  thi.s 
service  the  electric  vehicle  can.  and  will.  disjWace  the  horse 
Completely,  whilst  in  many  in.staiices  petrol  and  «team  will 
al.so  be  supplanted  for  town  work  and  ustnl  in  their  legitimate 
sphere  of  high-speed  or  long-distance  transport.  Such  a  dis- 
tinction of  Innction  would  simplify  vastly  the  .solution  of 
many  hitherto  unsolved  trjifhc  problems,  which  become 
otheiwise  more  difficult  each  day.  Tnithe  congestion  in- 
creases because  (fdffic  spent  i-emains  fixed,  on  account  of  the 
horse  and  its  niosi  ina(lei]uate  tuo  miles  per  hour  gait,  thia 
being  coupled  with  a  penchant  for  blocking  the  way  for  other 
road  users,  by  taking  the  middle  of  the  road  ' 

The  electric  vehicle  is  to  be  re;;  inled  priiicipully  a»  a 
potential  means  of  dis])lacing  the  liorsi'.  thus  speeding  u]>  the 
tratfii'  stream  and  .ilso  reducing  very  greatly  thi-  net  cost  per 
ton  of  merchandise  transported.  In  fae,orii-s.  by  displacini{ 
that  most  cosllv  form  of  eiu'rgy — human  labour  the  electric 
tnick  has  often  n-duced  the  cost  of  handling  muterial  to  » 
temh  of  its  •  pin -electric  '  tigure.  Dm'  to  l^s  short 
wheel  base,  for  a  given  loa'ling  capacity,  tlie  elect  ri<  occupies 
about  half  the  floor  space  that  a  home  v  ehiele  (4ik>>s  up  Sinn- 
niing  up  then,  vve  nniv  as-seit  that  a  given  street  can  handle 
from  three  to  five  times  the  volume  (weight)  of  traffic,  if 
bnndbtl  by  electric  vehicles  than  can  be  deidt  vrtlh  under 
existing  conditions. 

t'onirary    to    general    ideas    piT\  i '•     ' •■  '  '     'i'-    ■i.-Mi.i 

vehicle  IS  no,  confined  stnctlv  to  \  »  li, 

in  eointiioii  with  all  other  power  ;i 
tioiis  an-  an  mlvaniage  wjn-ii  pn'sen,..      I' 
livyoiit  of  an  opera. iiig  an'a  be  undiibiH' 

coiiipeilM'ting    declines    fur    IIP' 

v\ill  be  found  cepabb-  of  uiv  in  *  . 

already  proving  this  (act.  m  •  '"* 

themiK  ri'inarkuble  for  then  ll 
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The  Simple  Electric  Chassis. 
Auillu  St  ration  (Fig.  1)  is  shown  in  plan  of  a  typical  electric 
chassis  of  two  tons  loading  capacity.  A  mere  glance  reveals 
the  extraordinary  simplification  which  can  be  gained  in  a 
power  vehicle  by  employing  accumulator  cum  electric-motor 
propuLsion.  Whilst,  of  course,  such  items  as  frame,  springs, 
wheels,  brakes,  steering  gear  and  allied  details  are  common 
to  both  petrol  and  electric  vehicles,  there  is  no  similarity  as 
regards  their  respective  pow«r  plants.  The  electric  chassis 
represents  ultimately  the  practical  application  in  machine 
design  of  the  principle  of  elimination.  No  cylinders,  car- 
buretter, valves,  tappets,  springs,  plugs,  magneto,  pumps, 
cams,  gear  wheels,  connecting  rods,  pistons,  nor  gear,  box, 
and  clutch,  with  their  complication  of  adjusuments  and 
relatively  quick  wearing  detail  work  are  needed  on  an  electric- 
chassis.  A  single  series-wound  electric  motor  suffices,  with 
its  perfectly  balanced  rotating  armature,  to  perform  all  the 
functions  of  prime  mover,  with  a  reliability  so  maivellous 
that  an  attention  of  an  hour  or  iwo  per  annum  suffices  to 
keep  it  up  to  highest  working  efficiency. 

Referring  again  to  the  illustration,  the  crate  carrying  the 
accumulator  will  be  seen  ;  also  the  controller  adjacent  to 
the  base  of  the  steering  pillar.  In  this  type  of  chassis,  trans- 
mission is  effected  in  two  stages  ;  first,  b_\-  bevel  gear  reduction 
within  the  countershaft,  which,  carrying  sprockets  at  its 
outer  ends,  enables  the  second"  and  final  drive  by  roller  chain 
to  the  rear  wheels  to  be  made.  The  accumulator  is  carried 
in  halves  on  roller-supported  trays,  which  can  be  pulled  out 
.sideways  on  rails,  the  side  doors  serving  as  supports  when 
opened  downwards.  A  safety  switch  provided 
with  a  removable  pocket-key  insures  the  vehicle 
against  unauthorLsed  operation  under  all  con- 
ditions, a  necessary  precaution.  A  .standard 
power  equipment  consists  of  GO  Edison  cells  of  the 
A-8  type,  giving  an  ampere-hour  output  of  'MO  and 
an  averagi:  voltage  of  from  60  to  70,  accoiding 
to  working. conditions.  The  energy  consumptimi 
can  be  gauged  by  reference  to  a  Hangaiiin 
amyiere-hour  ineter,  the  dial  of  which  is  in  view 
of  the  driver.  This  instrument  is  calibrated  in 
various  ways,  r)ne  of  the  most  convenient  lieing 
.io  that  it  affords  an  index  at  any  moTiieiit,  of  the 
ener;;y  ri'maining  in  the  battery  during  discharge, 
whilst  on  charge  it  registers  actual  u.sable  energy 
replaced  (in  A.H.),  thus  correcting  for  inleriiai 
lo»s<'s  during  the  process  of  charging.  As  tu 
detail  work  i»n  the  electric  chassis,  it  should  Ijc 
remarked  that  [larticuiar  attention  is  given  bv 
J  heir  makrTM  to  ensuri- continuously  good  lubricatii  in 
of  Wearing  parts  by  grease  or  oil,  accoiding  to 
requirements.  Sen  w-(lown  grea.se  cu])s  and  lub. 
rieatoi-x  are  accordingly  urningi;d  to  be  easily  accessiblr. 
whilst,  as  regard.s  wheel  and  motor  bearings,  tliese  nm  on 
hall.s  nr  foller.s  and  are.  under  a\ ciage  circumstance.^, 
elliciently  maintained  by  attention  every  six  months. 

I'rogreHM  in  the  design  and  constmction  of  road  traction 
necmnalatttrs  has  been  so  rapid  during  the  hist  few  yi'ars  that 
this  element  which  originally  gave  uidimited  trouble  and 
anxiety,  has  now  attained  a  degiee  of  meclianicil  fobu.stness 
and  electrical  reliability,  which  enaides  the  cost  ol  reniwais 
.•»nd  o|ii-nitir)n  to  be  ashcMMed  witli  |irai  tieal  ciTtiiinty  before- 
lia/id.  Contrast  tliis  definite  state  of  affairs  widi  old  lime 
.V'cumiibitor  |>riietiee,and  the  cliief  reaN<in  for  the  rejuvemition 
of  tlie  electric  veliicle  industry  becomes  ap|iiu'enl,.  Ancientlw 
»c(  uriiidutorM  were  «o  coMtly  and  variable,  also  heavy  and 
delicate,  timt  their  use  iif  commercial  sei-vice  was  out  of  tin' 
queHtion.  Nowadays  thin  i.s  all  altered,  and  both  tin'  uil- 
.Meel  JvlJMon  cell  with  it«  alkaline  electrolyte  and  the  ■•  iion- 
'•lad  ■'  Exide  eell  of  lead  and  Nul|)liiiric,  acid,  give  reli.iblr 
servicr'  over  long  extendetl  |ieriodM.  The  "  new  "  .Kdison 
accumulator  (now  approaching  its  ninth  year  of  seivice)  Ims 
/iiHtified  the  makerN'elaimH  for  its  e.xtreme  meehr.nical  nigged. 
ne.H.H,  together  with  freedom  from  rheniicitl  di-rarigi'menl  m- 
«th"M    plut-    troiild.-i     wiiiJHt     till'    •■  Kxid.-  "    l.;.Min     is    ,.|^u 


giving  excellent  results  under  many  conditions  of  operation- 
The  Edison  accumulator  is  guaranteed  for  60,000  miles  or 
eight  years'  continuous  service.  A  guarantee  is  also  gi\  en, 
but  on  a  different  basis,  for  the  "  iron-clad  "  Exidet 

Some  Electru'  Vehicle  Services. 

Electric  vehicles  may  be  conveniently  classified  under  three 
principal  headings,  depending  on  whether  they  are  intended 
to  ran  on  common  roads,  on  rails,  or  on  specially  flat  floors, 
in  which  latter  case  they  are  termed  "  platform  trucks."' 
An  approximate  sub-division  of  the  main  services  in  which 
the  electric  vehicle  is  now  being  used  is  appended  herewith: — 

1.  Commercial  vans,  lorries,  wagons. 

2.  Municipal  tipping  wagons,  water  sprayers, 
pump  wagons,  breakdown  vans,  ambulanccSj^ 
fire  engines,  tower  wagons,  &c.,  omnibuses. 

3.  Town  carriages,  runabouts,  taxis,  invalid  chairs, 
&c. 

4.  Tractors. 

1 .  Tractors  and  locos. 

2.  Platform  trucks,  &c. 

1.  Trucks. 

2.  Tractors. 
Elevating  platform  trucks. 


On  Common 
Roads. 


On  Floors  and 
Platforms. 


1^4.  Crane  trucks. 


This  list  is  sufficiently  extensive  to  indicate  how  wide  is 
the  scope  for  accumulator  traction  in  our  factories  and  work- 
shops and  as  a  means  of  performing  many  kinds  of  work 
which  could  only  be  done  sa.fely  and  conveniently  by  electrical 
aid. 


W  hen  il,  is  recalled  thai  there  are.  in  actinil  seivice.  in 
this  rountiy,  so  many  dilTerent  tyin's  of  electric,  vehicles. 
<>|ter:itiitg  in  most  ca.se.s  under  great  stress  and  often  in  the  care 
of  unskilled  {i.r.,  ])re\  iou.sly  (|uite  inexperienced)  people,  a 
\  ivid  idea  is  afforded  as  to  how  exceedingly  suni)le  this  t,y|ie 
of  machine  is  to  maintain  and  work.  At  this  [loinl  sonic; 
n    |.y|iical    eh'ctric    vehicle    uses    will    be   \-eiy 


ob.se  rvati 
j'elevunl. 


The    lii.hl   that 


'rni':   K(i.\ii   \'i':iiu'i,K 
is   now   and,   ninieoxer, 


is  lil<ely  to  remain 
the  largest  open  to  the  electric,  is  that  of  town  tran.sjiorl . 
preferably  on  hard  or  non-muddy  roads  and  where  the;  (hiily 
average  distance-  is  somewhere  between  the  limits  of  20  and 
60  miles.  Although  the  latter  ligiiie  can  easily  be  exceeded 
and  is  regularly  surpas.sed  in  ihe  rather  special  coiKlitions 
of  passenger  carryitig,  yet,  it  is  e.xtii'Miely  .seldom  that  coni- 
mi'icial  town  tratiHport  conditions  would  (miM  for  a  daily 
radius  of  action  e.vceeding  the  figure  (pioted.  Vehicles  of 
e\  ery  loading  f-ajiacit)  from  a  half  ton  to  live  tons  have  new 
been  in  constant  tijieration  lor  periods  up  to  four  years,  juid 
the  results  obtained  more  Ihan  ju.slify  the  choi(-e  of  electrio 
xeliich'N  instead  of  competing  forms  of  jiuwei'  car.  Not, 
niiK    li:ui'  "ii-jit  I-.- tHie«  in  iieiiiiil  Cost,  ol  operation  ensued 
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invariably  liv  adopting  electrics,  but,  in  addition,  women 
have  been  found  to  be  capable  of  driving  them  after  a  very 
short  training.  Moreover,  the  speed  of  the  battery  car  has 
surprised  many  user-s,  and  as  typical  of  this  statement  may 
be  quoted  a  trial  made  by  the  owner  of  a  fleet  of  cars, 
which  demonstrated  that  on  a  trip  involving  .50  stops 
and  made  three  times  daily  tlie  time  saved  totalled  DO  minutes 
in  favour  of  the  electric,  against  a  20  H.p.  petrol  car  which 
had  done  the  .same  duty.  The  energy  cost  was  50s.  per  week 
forpetroland  13s.  id. forlhe  same  aervice  ferformedhy electricity. 
An  estimated  saving  of  nearly  £2uO  per  annum  per  vehicle 
is  nftvde  iji  the  case  cited  by  using  electrics  for  bread 
■delivery. 

An  important  feature  of  the  accumulator  caristhap,  when 
used  for  carrying  foodstuffs,  there  is  no  possible  danger  of 
contamiuation  by  absorpion  of  .exhaust  fumes  or  petrol 
vapour,  a  difficulty  sometimes  experienced  with  internal 
combustion  eugined  vehicles.  The  extreme  cleanliness  of 
the  electric  lias  ])artly  contributed  to  the  decision  of  -ilessrs. 
Lyons,  l^td.,  to  employ  it  for  the  immense  distributing  service 
to  their  numerous  London  depots,  for  which  a  fleet  of  .some 
10  machines  is  already  in  being.  To  Messrs.  Harrods  belong 
the  distinction  of  operating  nearly  80  electrics — many  on  food 
■delivery  .service — the  largest  fleet  in  this  country.  Another 
e.xtending  service  is  that  of  milk  distril)ution,  for  which  the 
great  London  milk  companies  have  used  electrics  for  .several 
years  past,  this  work  often  entailing  the  vehicles  being  on 
the  road  l.">  hours  out  of  the  2f.     The  cars  leave  the  charging 


(''id.  3. — Automatic  Klbvatino  Thdok,  Loadkd. 

station  iit  MrHsrs.  Kdi.Hoii  .Vccumulatoi-s  Works  at  3  o'clock 
in  the  morning— run  their  curly  collecting  rounds  from  tli<' 
railway  termini  and  return  for  u  two  hours'  boo.st  at  about 
•11  o'clock.  Tliey  then  go  out  for  the  afternoon  collection, 
Hud^finully  n'l.urn  to  garage  iiboiit  8  o'clo<'k  in  the  evening — 
«ro  wa><lied  down,  cleaned,  and  then  given  u  full  charge  for 
their  early  morning  round.  'I'lii.-*  .twere  service  is  ]iractically 
un  over)'-day.  idl-tlie-yeai-round  one,  involving  about  Ui.OOd 
niilen  per  vehicle  per  annuni.  iind  .speaks  well  for  the  .simple 
I iiggedne.MM  o(  the  machine.-*,  wlnrli,  driven  by  utterly  unskilli-d 
<lriverH,  are  yet  extrenu-ly  neldoni  off  duty  for  any  rea-son 
jittve  uci'identM. 

The  (■|iaM.'<i,i  used  in  tlii-  milk  tran!*poi1.  .Her\'ice  are  UHiiiilly 
ol  fWo  tons  rated  load  capiu  ity.  littt'd  with  tlimt  bodie.n  and 
battericM  of  .'UlO  a.m.  cnpiM  iiy,  giving  an  average  mileago  of 
from  10  to  .M)  inlleM  per  full  chiirge.  Mont  «•%  en-  tA'erloiuling 
i.i,  iinfortuMiilely,  th>-  omI'T  o(  tli<-  dny  (and  night)  in  (In 
itervice,  but.  ii''veiilie|es>..  the  iiiai'hineH  plod  iilong  and  per 
form,  on  the  aveiuge,  iIh'  work  of  lii-iween  two  and  three 
pair-horne  van-*  eontinnoiisly.  (tther  important  ( I  distri- 
buting liriii't  who  use  I'lectrin  vehirle.s  are  .Meiwnt.  Hovis,  Ltd  , 
London,  who  o|ieru(e  vehicle!*  of  (our  t,oiiN  loatling  in  London  ; 
whilnt  in  (iluH^llW  the  Co  openttivi'  Itakiilg  Society  hn\  e  fnur 
111   Herviee.       ..\   diffeietil    •iiirt  o(   "  food  "   m  carrie<l   by   Mivisrs, 

•I'llinniii   Walker.   hIhi   do   not    believe   m    waNiin^   spirit    by 
ixirinm;   it!        All tli.'i      th-n'    .u--    utiW  uds  ii(    llHI  e|.'<  l  ti<  s 


now  helping   to   distribute  London's  food,  and  the  number  is 
increasing  steadily. 

Scores  of  other  trades  have  found  the  indispensability  of 
the  electric.  Not  only  in  London  but  in  pracJically  every  citv 
in  the  United  Kingdom  reports  indicate  a  steady  enlargemenl; 
of  the  field  wherever  electric  vehicles  have  been  put  into 
ser%ice  suited  to  their  special  capabilities.  Motor-car  makers, 
lamp  manufacturei-s,  yarn  spinners,  dyers,  foundrie-s,  breweries, 
■steel  mills,  shipbuilders,  ordnance  constructors,  explosives 
Works,  and  an  array  of  other  trades  far  too  long  to  enumerate, 
have  all  found  that  the  electric  vehicle  supplies  the  missing 
link  in  their  transport  .scheme,  and  have,  accordingly,  adoptsed 
it.  Towns  of  such  divei-sc  road  characteristics  as  Leicester. 
Dewsbury,  Dunfermline,  Sunderland,  Pudsey,  Manche.ster, 
Glasgow,  Birmingham,  Li\erpool,  Ipswich  and  Derby,  are 
all  using  electrics  on  an  increasing  scale,  and  in  fact  it  is 
now  admitted  that  wherever  there  is  a  power  station  an 
electric  \  eliicle  can  be  profitabl}'  employed,  especialh'  where 
the  station  engineer  offers  the  inducement  of  cheap  energy 
for  charging  at  one  penny  per  unit  or  less,  as  happilv  is 
generally  the  case.  A  few  exceptions  to  this  sensible  r.ttitude 
must,  howe\er,  be  recorded  where  a  supply  is  in  the  hands 
of  some  small-minded  private  company,  bereft  of  imagin-.iion 
and  hopelessly  blind  to  their  responsibilities  as  owners 
pro  tew.  of  a  vital  public  utility,  the  result  being  a  scandalous 
overcharge  for  energy  which  will  jirevent  in  such  unfoitunat-e 
districts  tlie  use  of  electric  vehicles.  Xo  doubt,  in  the  future 
the  enterprising  garage  owner  who  inst>alls  a  power  plant  of 
liis  own  will  find  that  he  can  have  a  quite  useful  chr.rging 
load  whicii  the  ignorant  business  methods  of  such  siiuJI- 
inindeil  supply  companies  will  divert  into  his  grasp. 


I'lii.  ■». — Knisox  Elwkll-Paukkr  DcMriMi  Bon\  Tin<  k 

(U)Al>    CaI'ACITV    :UIi\VT!<,). 

A  large  field  for  the  employment  of  the  electric  vohiele 
has  already  developed  in  municipal  service,  particularly  for 
lipping  wagons,  tower  wagons,  pa,s.senger  busoj*  and  .station 
breakdown  cai-s.  The  tipping  wagon  u.siil  for  colhvting 
domestic  ivfu,se  in  many  towns  has  demonstmtol  it-s  abilil.v 
to  incivnse  largely  the  amount  of  work  haiidletl  per  diem  p>r 
man,  whilst  reducing  the  co.^l,  per  ton  sonieiimes  to  le,s,s  th.'-ii 
hall  that  involved  by  horse  haulage.  .Mr.  I'riestley,  of  Sheflielil, 
in  an  impoHant  Taper  i-ead  befon'  the  I'onf.-n-nce  of  CU-Ansing 
Superiiitenileiit~s  last  May,  .showed  that  in  his  city  the  aven\ge 
cost  of  refuse  collection  had  bivii  n-dueiHl  by  as  much  a-s 
18  per  cent.,  the  totjd  -saving  (or  the  city  ill  tlii«  departm"-in. 
due  to  electric  vehicles  repn'seiiting  i:2,0»K»  per  annum. 

Thk  Ki.Ki  tru"  TKffK. 
The  v>st  iJianges  induced  by  war   ciiniiition.H  havo  demon 
Htriiled    -let    us    hope    fin>ill\  '  ^'    "(    allowiii 

work   to  be  done  by  the    liir  lint    .an  I" 

pi-rfonmsl  by  uniulelligi'iit  l.u  ,       J'ly  mon-  i  i 

miM'hanisiii.  Nothing  ci>uld  evre.sl  ih"'  nheer  wjwm 
of  emploviiig  brain-given  hitinan-^  on  tjvsks  in  whii 
mechanical  output  i»  iiivolv.sl       the  ii'^e  .<(  the  hand  ini.k 

is  ^.•l|e^ally  a  sublime  in.stjtiu I     ^u<  li   niisappliiil  onorgy. 

To  work  o(  this  kind  the  electric  tnick  can  be  applioi  wuh 
most,    surprising   n'!>ults   ill   euhanco«l   ocouomy,   ii|k>c<1   and 

eiidiuain  e. 
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Altliough  war-time  urgency  has  no  doubt  given  the  electric 
truck  its  chance,  particularly  in  some  of  the  enormous  \vorks 
\vhich  have  been  so  rapidly  called  into  being,  there  can  be 
little  doubt  that  a  comjjlete  and  permanent  revolution  is  in 
])rogress  in  our  methods  of  handling  material  and  finished 
])aits  during  manufacture.  In  future  it  will  rightly  be  regarded 
as  a  sine  qua  non  that  in  any  factory  of  considerable  area  due 
])rovision  shall  be  made  for  operating  electric  trucks  from  one 
department  to  another  and  from  the  packing  and  despatch 
section  to  the  railway  directly. 

■  In  general  mechanical  and  electrical  layouv  tlie  electric 
track  is  not  greatly  dissimilar  to  ibs  big  brother,  the  road 
vehicle  ;  that  is,  as  regards  accumulator,  transmission,  con- 
troller, motor  and  frame.  As  the  electric  truck  is  designed 
for  being  used  along  narrow  passages  and  tracks,  and  must, 
moreover,  turn  in  a  small  radius,  it  is  purposely  made  as  small 
and  compact  as  possible.  Hence,  length  and  "width  arc 
reduced  to  the  utmost,  and  platform  height  also,  so  that  ease 
of  loading  and  off-loading  may  be  a  maximum.  From  the 
illustration  (Fig.  5)  it  "A-ill  be  seen  that  the  driver  stands 
in  front  of  the  machine  facing  the  direction  of  travel,  whether 
it  be  foiwards  or  backwards.  Steering  is  almost  invariably 
by  tiller,  and  control  by  lever  operating  in  a  vertical  plane 
and  arranged  so  that,  normally,  it  spriiiffs  into  a  neutral  off- 
current  position.  The  raising  of  one  foot  operates  a  mechani- 
cally applied  brake,  enabling  the  track  to  be  pnlled  up  within 


KlM^OS     Kl.WKII.   I'AHKKll   TlU:i  K    IN    [' 

I,.  4  N.  W.  Raimvav. 


liHJf  a  length  (.say,  from  .'J  to  .")  ft.)  in  emergency.  St('p))ing 
"rt  the  operating  platform  altogether  allows  tlu'ni  both, 
brake  and  controller,  to  .swing  up,  thus  braking  tin'  trans- 
tiii.H.HJon  and  cutting  off  current  by  a  circuit  breaker,  in  addition 
to  that  function  being  j>erformed  by  the  controller  lever  as 
iiforenaid.  For  jiliin  platform  tracks  with  chain  drive,  single 
axle  steering  is  employed,  which  has  proved  for  many 
I  c)nditions  to  be  perfectly  sfrrviceable.  Totally  enclosed 
t ransmi.s.sion.s,  both  of  the  spur  and  worn)  type,  are  usually 
employed,  and,  beyond  doubt,  will  justify  in  tlie  long  run 
I  heir  higher  first  erist,  besides  |)ossc.ssi ng  the  virtues  of  silence 
and  ledueed  wear.  This  is  particularly  dosiruble  where  truckw 
lire  used  on  dirty  or  outside  jobs  carrying  bulk  luaierial. 
.Ml  the  usual  rednements  that  the  use  of  ball  ami  roller  hear- 
ings, alloy  steels  and  the  like  can  cimfer  have  made  the 
electric  track  a  first-rave  job  at  its  outsi-t  ;  henee  ulthougli 
lelativoly  costly  to  buy,  such  niaehinr-s  will  be  fimnd  in 
leality  u  valuable  inveMtnient,  which  will  return  more  than 
.1  cent,  per  cent.  |irofit  annually.  This  statement  has  already 
l»»'n  proved  by  much  e.xperience  gained  under  war-time  con- 
rliliotis  in  many  types  of  factory,  and  including  such  diverse 
jobs  as  coke  and  ash  handling,  jiareel  carrying,  the  transport 
•  if    finished    ammunitiori    and    components,    and   a    iiiiiiieroiis 


array  of  other  jobs  in  the  foundry,  forge,  dock,  factory,  and, 
every  situation  where  the  common-sense  step  of  abolishing ; 
the  hand-truck  has  been  taken.  Just  as  on  the  road  the  electric 
vehicle  is  destined  to  displace  the  horse,"  so  that  the  electric 
truck  must  supplant  human  motive  energy  in  the  factory. 
At  several  of  the  great  London  railway  termini  the  electric 
truck  may  now  be  seen,  and  notably  at  .Kuston.  Paddingtou 
and  St.  Pancras.  Women  have  been  found  excellent  as  drivers 
of  these  handy  machines,  and  at  Euston  the  entire  care  of 
.  the  electric  trucks  as  regards  driving  and  charging  is  in 
feminine  hands.  At  St.  Pancras  a  small  tractor  (a  modified 
form  of  truck)  may  often  be  seen  trailing  behind  it  a  long  train 
of  hand-barro"A's  "ivhich  under  former  conditions  "would  have 
been  separately  pushed  b}'  manual  labour,  a  typical  example 
of  the  right  and  the  wrong  way  of  doing  such  ">Fork.  The 
local  Post  Office  electric  trucks  may  be  seen  any  night  at 
Paddington,  dealing  "with  very  heavy  loads  of  mails  which  are 
transported,  in  some  cases,  nearly  a  quarter  of  a  mile.  The 
work  which  is  done  b}'  one  electric  truck  in  this  service  is- 
equal  to  that  of  fromifour  to  six  men  "irorking  hard  and  con- 
tinuously. Other  instances  tell  of  1.50  tons  of  paper  being 
moved  in  a  day  of  12  hours  by  means  of  an  electric  truck, 
which  machine  saved  the  labour  of  10  men  and  paid  for  itself 
"within  eight  months.  Also  of  loads  oi  hundreds  of  tons 
per  diem  being  transported  from  one  shoj)  to  another  in  a . 
huge  engineering  ">vorks,  and  of  other  similar  experiences, 
wherever  the.  electric  truck  has  been  apjilied  with  discrimi- 
nation. 

A  very  advanced  type  of  electric  truck  is  the  form  in  which 
the  load  is  first  stacked  by  hand  on  to  bridge-shaped  platforms, 
the  truck  being  then  backed  "with  its  platform  under  the-, 
loaded  bridge,  "ivhich  is  then  lifted  by  an  electrically  operated 
gear  so  that,  the  truck  now  supports  the  load  dear  of  the 
ground.  The  elevating  platfoi-iu  type  of  truck  ean  thus  be 
kept  busy  practically  continuously,  as  s})are  brid;;e  olatforms- 
'■an  be  loaded  ".vhiist  the  truck  runs  back"ivards  and  forwirds 
betw.vn  loading  .and  off-loading  stations,  thus  reducing 
standing  time  to  the  vanishing  point,  and  giving  the  same 
transporting  efficiency  as  would  be  gained  by  employing  a 
willing  giant  "ivorking  on  piecc-"\vork  I  Oi)erating  expenses 
for  an  average  truck  will  be  covered  by  a  sum  of  some  10s. 
per  "vveek,  and  will  not  even  in  the  most  severe  service  escoed 
double  this  sum.  The  electric  truck  is  amazingly  economical 
in  energy  consumption,  and  will,  in  fact,  run  about  20  miles 
lor  a  shilling,  more  or  less,  according  to  the  type  of  machine 
considered.  In  all  cases  labour  is  the  ])rincipal  item  of 
expense,  and  it  is  this  commodity  with  which  the  electric 
truck  dispenses  in  most  wholesale  fashion. 

Many  types  of  truck  are  now  available,  according  to  require- 
ments, both  as  to  kind  and  amount  of  load  to  be  carried, 
including  the  tiny  platform  tiuck  'rthicli  must  not  be  too  big 
to  go  into  the  lit''„.  to  bi'  lalscd  and  lowered  from  floor  to  floor, 
and  also  the  velaiively  enormous  baggage  truck  a.sed  by 
railway  cumpanies  and  others  for  loads  which  are  both  hi'avy 
and  bulky.  It  often  pays  to  put  down  special  concrete  path.*! 
where  electric  trucks  are  tobe  operated  ;  also  to  boiird  between 
the  rails  where  crossover  places  on  the  works  i-jilway  aro 
arranged.  By  such  means  the  electric  truck  can  de.-il  with 
the  heaviest  amount  of  work  for  least.  I'uergy  con.sumpiioii. 
An  average  truck  is  designed  to  be  able  to  run  up  short  inclines 
of  about  one  in  live  gradient  with  full  load. 

In  this  new  field  electricity  has  again  ])roved  itself  to  be  tlio 
oidy  convenient  moiive  energy  available.  Neither  petrol, 
steam  nor  compressed  air  could  indeed  lie  .ipplied  to  such 
work.  Wherever  the  hand-tni(l<  cjm  .40  ,lic  clecfric  truck 
•  an  follow  if, — -and  dis])lace  it. 

There  are  at  the  moment  of  writin'i  bclweeu  'lOO  and  .500  ■ 
electric  trucks  in  ser.'ic(>  in  this  ccmnlry.  Hoom  exists  for 
at  least  20  times  thac  mnnber,  entailing  a  sav  ing  in  wages  paid, 
otheiwise  non-produetively.  of  abiiut  tl(l.(M)(l,0()0  per  annum. 
Such  waste  e.'iiiiiot  lie  iitTorded  ill  ;iny  ellicieiil  miinufacturing 
countrv. 


December  14,  TUT. 


THE    ELECTRICIAN. 


45.? 


CORRESPONDENCE. 

THE    GIVING   OF   PH(jXIKS. 

TO    THE    EDITOR   OF   THE    ELECTRICIAN". 

Sir  :  Vour  leader  on  the  subject  of  "  The  (jiving  of  Proxies  "' 
prompts  me,  as  one  of  those  who  gave  their  proxies  and  does 
not  regret  the  fact,  to  place  before  you  the  reasons  why  I  am 
luiahle  to  agree  with  the  argument  you  use. 

I  believe  it  is  a  fact  that  the  action  in  question  was  not 
originated  by  the  Council  but  by  certain  members  quite 
independently,  and  it  is  evident  from  the  details  sent  by  the 
member  involved  that  the  matter  has  been  receiving  the 
itttention  of  the  Council  for  nearly  a  year. 

That  being  so,  it  must,  I  think,  be  also  evident  that  the 
Council,  having  had  opportunity  for  lengthy  and  careful 
consideration,  is  much  more  likely  to  give  a  decision  un- 
bia.ssed  by  any  special  appeals  one  way  or  the  other,  such  as 
might  sway  tho.se  ])re.scnt  at  a  meeting  many  oi  whom  would, 
ot  necessity,  give  their  personal  decision  on  the  matter  with 
only  a  mere  fraction  of  the  intimate  knowledge  possessed 
by  those  of  the  ('ouncil  who  have  had  the  matter  under  con- 
sideration, and  it  must  be  presumed  that  the  members  nomi- 
nated by  th(^  Council  on  the  proxy  papers  are  members  who 
are  fully  informed  on  the  matter. 

I  believe  I  am  correct  in  .saying  that  the  Council  of  the 
J'rit.ish  Medical  Association  and  also  the  Council  of  the  Bar, 
deal  with  such  matters  as  the  one  under  consideration  without 
reference  to  the  general  membership,  and  the  only  improve- 
ment on  the  procedure  ado])ted  in  this  case  that  I  couhl 
suggest,  would  be  for  the  members  to  give  a  postal  vote  lor 
the  election  ot  a  s|»ecial  tribunal  of,  say,  four  members,  with 
the  president  as  chairman,  with  full  powers  to  hear  both  sides 
of  the  question  and  to  give  a  formal  deci.sion. 

Such  a  decision  must  in  the  nature  of  things  be  of  a  far 
more  judicial  nature  than  can  possibly  be  arrived  at  by  any 
"illier  method,  but,  failing  the  possibility  of  its  being  adopted, 
those  of  us  who  gave  our  proxies  to  tlie  Council  did  so  in  the 
full  belief  that  the  ('ooncii  would  not  take  sueli  extreme  action 
against  any  member  witiiout  full  cau.se.  and  without  being 
■'Ure  that  it  was  in  the  best  inti-rests  of  the  Institution,  and  1. 
lor  one,  am  content  to  leav<>  llie  matter  in  their  hands.— 
I  am,  iVc  ^ 

Watford,  Dec.  «.  .M.    1.    K.   Tll..\EV. 

I  Mthough  much  may  be  said  in  favour  ol  some  of  the  views 
I  \pri-8Ncd  hy  our  correspondent,  tin'  facti  remains  that  if 
proxi«f(  nrr  w»  used  it  is  a  farce  to  call  ui)on  a  member  to  defend 
himfU'lf  at  u  nieetinir,  because  the  verdict  can  only  be  in  one 
direction,  ou  account  of  the  overwhelming  number  of  proxies  • — 

Ki).  h:\ 


•   DKFKCTIVK       MKTKH    KK.XDING. 
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Sib  :  The  case  referred  to  in  your  i.s.sue  of  Dee.  7  reminds 
Till'  of  u  more  or  le.s«  iniquitous  |)roreeding  on  the  part  of 
~oine  Rupjily  aiithorilie.M. 

.V  coMHuiiiiT  is  chargi-d  so  mucli  per  unit  with  u  minimum 
I  liarge  |(er  quarter.  Tin-  cliarK"-N  are  sent  in  ejich  quarter. 
During  one  ijuiirler  llirre  is  no  cIuiimi'  of  thi-  consumer  reiicjiing 
I  III-  minimum  cliar^;e. 

Tin-  niiler  IS  ri'iid  mimr  ilili/s  ni  riYii  i/r/-X.<  lifforr  the  end  o| 
iIm'  quurter  and  tlic  minimum  i  luirKe  miide.  The  units  con- 
■umrd  in   the  limi-  that  eiap.seH  between  llie  reading  of  th"' 

iMi'ter  and   tl lul   of   the  quarter  go  into  the  next  quarter. 

I'tit  apart  from  this,  various  iiossibie  conlingeiiciei*  iiiuy  arise. 
U'lini  a  iiiinitiium  cliarge  tn  made  .thiuild  not  tli)'  conNUnier 
I"'  crnliled  with  having  U'<"-d  an  iM|uivaleiit  number  of  units 
hIiii'Ii   will   »<>/  appear  in   liir<  ne.xt  qiiniter's  bill  nnd  no  lie 

>  liiirged  for  twi ver  but  will  eome  in  useful  Hooiier  or  later  '.    - 

I  am, &r . 

ManclieHter,  Dec    7.  N'oHMAN    .1.    llocKI.KV. 

I  \Vi'  do  not  think  tlivii'  is  mueli  to  be  hhu\  in  favour  of  our 
I  <<i  K'xpondeiit's  complaint.  The  ri-adiiigs  will  Averitge  out 
ami  till'  iiiininium  charge  isoiilv  for'JO  unit'^iit  a  eertniii  price, 
ami  uliK  l>  i~  IK. I  M..1.. ........ I.I.'    '  Ki.    /    I 


ARRANGEMENTS  FOR  THE  WEEK. 

FRIDAY,  Dee.  14th  (today). 

IXSTITITIOX    OF    MecHAMiAL    KNi;lNtEES. 

'<■  p.m.  At  the  Institution  of  Civil  Engineers.  Great  George-street, 
Westminster,  London,  .S.W.  Paper  on  'The  Uise  of  Soap 
Kilms  in  .Solving  Torsion  Problems,"  bv  JIes.srs.  .A.  .\.  Griffith 
and  (i.  I.  Taylor. 

Electro- H.vKMOsic  Society. 

S'  p.m.  At  the  Holborn  Re.staurant,  I.,ondon.  W.r '.  Smoking 
Concert.     Chairman,  Mr.  H.  .Seholey. 

.Junior  IssTrrcxiox  of  Engixeebs. 

S  p.m.  At  39,  Victoria-street,  London.  S.W.  Paper  on  ■  P.otary 
Engine  and  Rotary  Pump,"  by  Dr.  W.  E.  Lilly. 

MONDAY,  Dec.  17tb. 

Royal  Sot  iety  of  .AB'rS. 
■t.30  p.m.     .\t  John-street,  .Adelphi,  London,  W.<  .     (  ant  or  leituro 
on  "  Progress  in  the  Metallurgy  of  ("opper,"  by  Dr.  H.  i  .  H. 
Carpenter.     (Lecture  IIL) 

Society  ok  Eno inkers. 
>  p.m.     At  the  Geological  Institute,  Burlington  Hou.so.  Piccadilly, 
London.  W.     Lecture  on  "  High-speed  Railway.-;  .\ftcr  the  War," 
by  .Mr.  < '.  Kearney. 

TUESDAY,  Dec.  IStb. 

iNSTiTnioN  OF  Electbual  Engineers  (Newcastle  I>oc.\l  .Sectiox.) 

.'  II. III.      .\t     tin-     Mining     Institute.     NVwea.stle.      Addn-.-is     bv    the 

I'lT-^idonl. 

THUBSDAY,  Dec.  ZOtS. 

GKEENOI  K     i'Il.l-(,TKII    \1.    .^IUIETV. 

>..{■')  p.m.  At  Masonic  Rooms,  22,  West  .Stewart-street,  Greenock. 
Paper  on  "  Fuses  and  Circuit  Breaker-;, ""  by  Messrs.  M'nongall 
and  Toppin. 

FRIDAY,  Dec.  21st. 

ILLVJIINATINC.     ENClNKKr.lN..     ^  i 

■t.O  p.m.  At  the  Royal  Society  of  Art.s.  John  .Stri-cl.  .\dclphi.  \\'.( '. 
Presidential  .Address  by  Mr.  .A.  P.  Trotter. 


VOLUNTEER  NOTICES. 

COUNTY  OF  LONDON  VOLUNTEER  ENGINEERS. 

Hcaibiumtcrs  :     Baldcrtonsireii.  iiMord-sirt'cl.  W.I. 

(Ifticer  Commanding,  Lieut. -Colnncl  C.  B.  I'l.w.  V.D. 

Oniers   for   the   Week. 

Officer  for  the  Week.      Sec- Lieut.  K.  Gnywiuid. 

Next  for  Duly.     So  .Lieut.  K.  A.  llliuann. 

Drills!    Week  ending  Friday.  Dec.  21.  lillT. 
.Monday.      No.  tlloiupauy,  U-ft  Half.  Recruits.  Signiilliiip.  <i.:tO. 
Tuesday.  -  Physical  Drill  and  Bayonet  Training.  7..30. 
Wedncaday.—  No.  I  I 'om)>auy.  t>.:iO. 

Thursday.      N".  2  I'ompany.  (i.O.     ,'^ij;n«lliiig.  .\mhnUncc.  •i.'M). 
Friday.   -  No.  :{  Company.  Right  Half.  Recruits.  ()..10. 
Musketry,      Bclvcden-road,  Tuesday.  Wcdne.-;«lay  anil  Thursday.  ."i.:Ut. 
Note.-    Christmas    Holiday.s. — Headquarters    and    the    Range    will    Ih» 
clo-scd    (rom   the   22nd   to  the  2Sth.    both    inclusive.     The    Miilical 
( Ifficer  will  attend  fur  the  Examiniition  i.f  Rc.ruits.  *c..  <m  Thursday 
at   II..HO.      fnlevs   othdwis,-    indi.  ..led.     ill    .InlN  will  takx  pliLe  at 
Headquarters. 


LEGAL  INTELLIGENCE. 


Attorney-General  v.  Metropolitan  Borough 

1.1'gal  argunienl-  in   lliis  npix-al   were  ei<n<  bidrd  .>i 
lliiii  lordships  reserved  iiidguienl. 

.Mr.  .A.  .1.  W\LTHii.  K.C..  wlm  cunliniicd  his  addrr 
Melropoblan   Horough  i.f   Hackney,  said  that  in  the 
pqwer  user  who  ti>i.k  lii;hl  mnde  his  liu>d  (a.  tnr  worx-. 
less  jior  null,  thiiugh  the  slnti.ni  was  worse  oti  by  hi-  I 
plant   wan  used  less  hniii^  each  qiiartei.      In   lUckiK 
tor  eai'h  unit  he  iiseil  for  light  had  under  IhcMale  to  u 
ureally  iM-neliliiig  the  Hiniion  by  usiiii!  ili.n    ..Ion    t 
i|iinrl4'r,  and  was  rightly  charged  li'»«  ) 
wa.>  rharge^l  t.i  n  mere  light  ti«er.  vtilh  I. 
the  siale  of  .barges  .  ..inpluined  ..I.  ii' 
niipply.      He  must  b.r  each  iiiul  ihni  li. 
for  power,  and  In-  ■  ..iild  not  gel  aii\  iinr 
f.iur  tinu'K  «.<  iiuiiiy  unit«  (>>r  (xiwri.  It.i 
iiumI  that  h.'  wnn  allowed  to  ii>r  net  ev 
(••Unwed    al».<^bilely    nillomAli.allv    nn.i 
|ir<^\riiieiit  ..(  I  he  .  ii»l.^mer'«  loii'l  1.1 
any  (ailing  ••If  ••(  iIk'  load  la.t. 
n'a«.n  ••f  ihU  w«»  tlinl,  ••ii  the  m 
..(  il  |>.'r  iiiinrler  aC  Hn.  ki..  >   " 
■••a<l  fn.  I..r.<('i.-i|ier  ..'III 
maxiiniiiii  demand  at  1 1  ' 


Ot  Ha;kDey. 

I   KndH\    lasi. 


■■v.  .in  liehall  ol  the 
l/.nR  Katon  cKae  » 
ind  yet  wa»  charge)! 
liking  light,  n^  their 
>  A  light  ii»<'r  who 
f  t  unila  for  |i<>wer, 

t   "1 h.mi^  each 

ii|ipl\  than 
r  fiidor 
I.   I. flu  •• 

'      iiit.s 
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spread  over  548  units.  Any  customer  with  a  lower  load  factor.  9a\-  12J 
per  cent,  (such  as  a  mere  light  user)  used,  on  the  other  hand,  I2i  per  cent 
of  the  hours  in  the  quarter — viz.,  274  kw.-hours — so  that  the  240d.  he 
paid  per  kilowatt  was  only  spread  over  274  units.  In  each  case  tlie 
customer  paid  a  fixed  charge  of  id.  per  unit  in  addition,  hut  the  maximum 
demand  payment  automatically  adjusted  tlie  charge  per  unit  according 
to  the  load  factor.  No  case  had  been  suggested  of  unfair  discrimination 
between  power  users  ;  and,  in  fact,  (1)  on  the  scale  complained  of  every 
power  user  had  the  same  right  of  using  20  per  cent,  of  the  total  supply  as 
for  light  ;  (2)  the  scale  complained  of  was  only  available  for  factories  and 
workshops.  If  a  man  used  power  alone,  he  paid  less  per  unit  of  his 
maximum  demand  scale  than  the  man  who  used  power  and  light,  owing 
to  the  automatic  working  of  the  load  factor,  as  already  explained  in 
distributing  the  240d.  (viz.,  £1  per  quarter  per  kilowatt  demand)  over 
more  or  less  units. 

Jtr.  CoLEF.^x  then  replied  on  behalf  of  the  appellants. 


Holt  V.  A.E.G.  Electric  Co. 


f)n  Dec.  5  a  settlement  was  arrived  at  in  this  action,  brought  by  .Mr. 
A.  Holt,  London  commercial  manager  of  the  .\.  E.G.  Electric  Co.,  for  the 
recovery  of  his  salary  under  an  agreement,  notwitlistanding  he  had  been 
called  to  the  ^Vrmy.  The  company,  which  is  being  wound  up  under  an 
order  of  Board  of  Trade,  by  its  Controller,  admitted  that  it  was  a  case  in 
which  a  payment  might  be  made,  but  raised  the  objection  that  under 
sec.  1  (7)  of  the  Trading  with  the  Enemy  Act,  the  action  could  not  be 
brought  without  the  consent  of  the  Board  of  Trade. 

His  lordship  directed  that  the  sum  agreed  upon  in  chambers  should 
be  paid  to  plaintiti  in  full  settlement  of  his  claim,  holding  that  the  section 
relied  upon  did  not  preclude  plaintiff  from  bringing  his  action  without  the 
consent  of  thi-  Board  of  Trade.  He  also  explained  the  principles  on  which 
the  Trading  with  the  Enemy  Acts  are  administered.  He  said  that  then> 
were  two  wiiiesprcad  misconceptions.  The  first  was  that,  because  of 
undue  susceptibilities  for  enemy  interests,  there  was  "  hesitation  "  and 
"delay"  in  paying  the  debts  of  British  creditors  out  of  the  vested 
property  of  enemy  debtors.  The  second  was  that  in  the  winding  up  of 
enemy  busines«es  undue  consideration  was  shown  towards  the  enemy 
owners  of  those  businesses.  He  admitted  that  there  was  "  hesitation." 
as  a  general  rule,  in  paying  the  <lebts  of  enemies,  but  he  referred  to  the 
dlffi.'uttics  of  adjustment  and  to  the  objects  of  the  .Acts  which,  he  said, 
were  not  primarily  for  the  banefit  of  creditons  at  all.  He  added  that  it 
was  an  insult  to  the  controllers  appointed  by  the  Board  of  Trade  to  wind 
up  enemy  businesses  to  suggest  that  they  should  not  guard  against  un- 
founded and  Inflated  claims. 


ELECTRICITY    SUPPLY. 

EXTENSIONS. 

Burton-On-Trent.  -.subjc  l  l«  ihe  n^ual  coM>enl.-.  >,  ^  heiu,-  i.N  to 
lie  carried  out  for  cxt«n8ionH  rjf  the  electricitv  works  at  a  cost  of 
i42,2fM). 

The  extensions  Includea  turbo-alternator,£l!(,.5(IO  ;  foundations.  £2,000  ; 
BalMix-k  &  Wilcox  boilers,  £it,ti40  ;  settings.  £800  ;  stokers,  £2,400  : 
"team  jilpes,  4-<-..  £l.tK)0;  switchgear,  £;t.Hr)0  ;  excavation  and  laving 
main,  £l,.'".00  ;  alteration  to  roofs,  £1,000. 

Derby.  The  Couneil  ])ro|ioKc  to  cxjjend  t!»,000  on  extcii.sions 
of  the  three. jihiiM'  illstributin^  ninins,  and  £40,rOO  foi-  adilltioiial 
plant  lit  the  power  xtation,  iiicliiding  two  new  boilers,  ecoiioinisers, 
<'.xt<-nHioii  of  '-•Ipviitir,  and  new  chiMiney,  tl.j.O(K»;  „nr  4,000  kw. 
tiirbo-iilternHtor,  £24,000;  piping  and  brickwork  for  two  boili'rs. 
turbine  bi-d  aird  s^^  llcligear,  1 1, .')(«) ;    total,  t4(>..'iOO. 

At  the  recent  Mieelinx  of  the  ('oiinril  the  o(<iisional  failure  of  the 
f-lectricily  supply  wim  diceuHfed. 

.\1<I.  \V.  <;.  WiLKiN.H.  chairman  of  the  Electricity  Cuminittee,  intimated 
that  It  might  Htill  be  necensary  to  cut  off  certain  circuits,  an(l  agiiin  ap- 
(Htalwi  for  economy  in  the  use  of  electricity  br'lween  ;t  p.m.  and  .'<  p.m. 
I'he  ninin  cuuw  of  the  trouble  wiih  the  bud  ijUality  of  I  lie  ingiiu-  slack 
supplied  to  the  works.  Strong  representationM  had  been  made  lo  the 
Coal  Conlroller,  but  the  commiltou  were  only  referred  from  oni'  depart - 
nicnt  to  another  in  the  orthodox  way.  Another  cauMc  was  the  gri'Ut 
iiicreaw  in  the  deriuind  for  electricity,  which  neeesKitiitcd  tin-  boilirs 
beinu  worked  lo  the  extreme  limit  of  their  power.  Ilining  the  six 
fnonth/i  ended  Kept.  ;(1  over  seven  million  units  were  supplied,  wliiih  wa» 
exfi'tly  the  urnount  lonnunied  in  a  wholi-  year  before-  the  war.  It  whs 
lro|Md  that  by  next  month  the  new  boilern  now  in  lonrse  of  erection 
would  Im'  In  »>«■,  and  that  iM-lori-  the  end  of  the  winter  tlii'  full  I'Xteiision 
of  the  workK  Hunctioned  nix  monllin  ago  woulil  Im-  ■•(fi'ded.  The  cost  of 
the  coal  n»ed  at  the  workn  hud  inereuM-d  during  the  wur  from  £2;ill  to  £4H:| 
per  week. 

Eccles.  An  in<|nlrv  was  lirM  on  Tiienluy  to  coiiM'der  the  upplieii- 
lion  of  tlieConncil  for  Hain'tion  lo  borrow  IIK.OIT  fur  laying  iiilditioiial 
•c-l?i  trie  supply  inaiiiH,  the  supply  of  lran»fonuerH,  &r. 

Gloucester.— An  additional  feeder  cable  in  to  be  laid  in  the  I'.rlslol 
Jond  di«lriit,  at  ii  efisl  of  £«."iO. 


GENERAL. 

Birmingham. — On  behalf  of  the  youths  engaged  as  manual  workers 
by  the  CoTporation  Electrical  Supply  Department,  application  has 
been  made  for  a  25  per  cent,  advance  in  pay  for  night  shift  work 
(engineers  and  switchboard  attendants)  and  time-and-a-quarter  for 
sub-station  youths. 

Tlie  youths  are  said  to  be  members  of  the  Electrical  Trades  Union, 
whose  secretary  (Mr.  A.  Beardmore)  has  intimated  that  unless  the  ad- 
vances are  conceded  strike  methods  will  be  adopted.-^  The  qiiestion  is 
being  considered  by  a  conference  of  representatives  of  the  department 
and  the  workers. 

Mr.  P.  J.  Burgess,  secretary  of  the  Midland  Electric  Power  Supply 
Engineers'  Association,  intimates  that  all  the  shift  engineers  at  the 
( 'orporation  electrical  generating  stations  are  members  of  his  association 
and  there  is  no  authority  for  the  statement  that  they  are  coming  out  on 
strike  if  the  demands  of  the  Electrical  Trades  Union  are  not  conceded, 
as  "  these  methods  do  not  appeal  to  the  members  of  the  Power  Supply 
Engineers'  Association." 

Dublin. — Last  week  the  Council  considered  reports  of  the  city 
treasurer  (Mr.  E.  W.  Eyre)  and  the  city  accountant  (Mr.  Mangan) 
ou  the  financial  position  of  the  electricity  undertaking. 

Special  attention  is  called  to  the  bank  overdraft.  The  cash  debit  on 
March  31,  last  amounted  to  £38,788  17s.  4d.  exclusive  of  £5,455  19s.  8d., 
which  should  be  set  aside  for  renewal  accounts.  The  overdraft  has  since 
reached  nearly  £50,000  and  although  the  figure,  which  is  fluctuating, 
may  be  reduced  before  the  end  of  the  financial  year,  it  must  be  noted 
that  under  the  present  system  of  financing  the  undertaking,  the  greater 
the  development  of  the  business  tlie  greatej  does  the  overdraft  tend  to 
liecome.  Owing  to  the  fact  that  consumers'  accounts  are  furnished  only 
quarterly,  while  expenditure  in  wages  and  for  materials  goes  on  month 
by  month,  working  capital  is  necessary.  This  may  be  obtained  by  a 
loan,  a  reserve  created  out  of  the  profits,  or  a  bank  ovetdraft  involving 
payment  of  interest.  The  Coiporation  failed  to  obtain  sanction  for  a 
loan.  A  reserve,  though  desirable,  could  onh'  be  built  up  gradually 
during  years,  and  during  the  year  ending  March,  1917.  the  deficit  on 
working  was  £1,575  against  a  surplus  of  £8,840  in  the  ]ueceding  year. 
This  result  does  not  compare  unfavourably  with  results  in  other  cities, 
but  it  is  evident  that  under  present  conditions  a  reserve  cannot  be 
accumulated.  The  credit  balance  on  the  undertaking  at  March  31  was 
£9,961,  and  pending  the  increase  of  this  figure  to,  say,  £  50,000  a  cash 
overdraft  wiU  remain.  It  is  suggested  that  the  Electricity  Committee  , 
should  consider  whether  a  revision,  of  prices  is  advisable. 

Regarding  the  third  method  of  arriving  at  a  working  capital,  viz., 
obtaining  an  overdraft,  the  rcpint  s;i\  ^  that  the  question  has  now  become 
acute,  as,  while  formerly  a  nrdii  liiil:[ii.r  on  the  capital  account  fre- 
quently existed  as  a  set-off  ag;un>t  ,i  ilrliit  balance  on  revenue  account, 
no  money  is  at  present  availabl(>  ni  tlic  capital  account.  The  C'orporation 
lias  no  legal  power  to  pay  interest  iipcm  an  overdraft,  and  whatever  may 
be  said  as  to  the  w;sdom  of  this  disability  in  the  case  of  ordinaiy  civic 
<  \|iiTi(iiture,  no  one  can  question  the  absurdity  of  denying  to  a  great 
umIiii:.:  ronccin  tlie  banking  facilities  availabU'  to  ordinary  commercial 
rc.iirnis.  .Such  facilities  are  possessed  by  many  English  mvniicipal 
liadmg  enter])rises,  and  the  report  recommends  that  the  Council  take 
steps  to  obtain  permission  to  pay  interest  on  the  overdraft  for  such  a 
[lerlod  as  may  be  noeessary  It  is  said  that  a  precedent  exists  in  the 
power  lately  granted  to  the  i...(i.  Board  to  sanction  payments  of  iutcrct 
on  overdrafts  in  connection  with  food  product iim.  Tbe  present  position 
has  become  al)soliitely  untenable,  and  the  tlorporation  should  approiicli 
the  Chief  iSi'eretary  to  obtain  jiowers  by  emergency  legislation  or  other- 
wise to  iiay  interest  as  recommended. 

In  a  report  regarding  the  deficit  of  £1,575  8s,  9d.  on  the  working  for 
the  year  ending  March  31,  1917,  the  Secretary  points  out  that  the  in- 
creased  rate  of  charge  put  on  for  the  war  [leriod  brought  an  extra  income 
of  £13,298,  against  an  increased  expenditure  of  £25,570,  made  up  as 
follows  :■  Coal  cost  for  year  was  £3I).825  (as  against  ninnial  i.ost  of  same 
tonnage  at  £20,730),  h'aving  an  increase  of  £10,095  ;.  loss  of  supply  lo 
liurneil-down  houses.  £5,.'>00  ;  increase  In  cost  of  materials  for  malnten. 
auce,  £0,50  ;  Increase  in  wages  bill  £895  :  in  rates  and  income  tax  £1,018  : 
in  cost  of  collection,  £522:  army  allowances  £20li.  The  dilTcreiice 
li<-twcen  tin-  increased  expenditure  over  the  increased  receipts  is  tlnis 
£12,278.  ..\lt hough  the  units  sold  sliow  an  increase  of  2,5.59,700.  t  lie 
increase  was  almost  wholly  in  power  units.  I'or  pumping,  Mt.S.IMHI 
units  were  supplied  to  the  Main  Drainage  Department  at  cost  prices  and 
70(1,(100  units  were  .sold  to  tlie  .Munitions  Depart iiiciit  at  only  very  slightly 

over  cost  price.     The  reduction  in  livic  e\peiiditiir \  lighting  has  also 

albrted  the  electiicity  de|iaitnieiit.  The  evpeiiditurc  on  mainleimnie. 
owing  to  increased  cost,  remains  almost  unchanged  viz.,  £3.204  in  I!I17. 
against  £3.328  in  191  I.  The  amount  credited  to  the  dc'partmeut  from 
the  rates  was  reduced  by  £i,(HMI.  The  total  iniils  sold  to  private  con- 
sumers were  7,091,729  in  1914  and  9.1151,425  in  1917.  Kiirlher,  owiiu; 
lo  the  incieiiHi'  in  thi'  power  units,  while  tlii'  lighting  units  remain  almost 
unchanged,  the  avcragi'  price  obtained  for  units  is  the  same  (viz..  2(iOd.) 
for  both  ;9l'i  and  191",  whereas  the  total  cost,  imliiding  capital  .liaigcs. 
has  increased  from  201il.  in  1914  to  2-78d.  in  1917. 
The  I'ity  accountant's  recommendation  was  adopt cil 

Electric  Supply  Extensions,     In  the  House  (f  Commons  last  week.  ' 

Mr,  S\-o\m,i:n  as|>,.d  the  .Minlsln  of  .\luiiil  n.ns  who  was  the  controller 

of  Ihi'  cicclrir  power  »ii|pply  at   the  .Ministiy  of  .MiniitioUH  :    had  he  the 

power  to  refuse  priority  certilicates  to  municipalities  who  wen-  anxious  to 

exti'nil  their  plant   not'  oiilv  t>>  meet  iidclitionii  1  loads,  but  to  secure  elli- 

.....    h.     ,,c II.. I    .Mclcl    ollc    llic  .  ..nlicllcr  cf  the  cleclrio 
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supply  was  one  of  the  consulting  engineers  to  the  largest  electric  company 
in  Countj  Durham  ;  that  when  he  relinquished  the  appointment  to  go  to 
another  (Government  Department  he  was  followed  as  controller  of  the 
electric  power  supply  bj-  the  manager  of  a  company  which  was  affiliated 
with  or  was  a  part  of  the  above  company  ;  and,  in  view  of  the  past  con- 
'fiiet  between  the  municipalities  and  the  companies  for  the  monopoly  of 
the  supply  of  electric  power,  would  he  consider  thi-  desirability  of  taking 
out  of  the  hands  of  officials  interested  in  companiivs  the  power  to  restrict 
the  development  of  municipal  electricity  supplies  ? 

.Sir  r^.  .WoBTUlNGTON  Evans  said  the  present  director  of  electric  power 
supply  was  Mr.  .Vrnold  (Iridley.  Priority  certificates  were  issued  by  the 
Priority  Department  of  the  Ministry  of  .Munitions  after  consultation  with 
the  Supply  Dc])artm(nts  c.f  the  Ministry.  The  late  Controller  held  the 
appointment  mentioned  :  he  was  a|)pointed  to  the  staff  of  the  Jlinistry 
Ijocause  of  his  experience.  The  reply  to  the  fourth  question  was  in  the 
affirmative.  The  reply  to  the  fifth  question  was  that  he  was  satisfied  that 
the  late  and  present  directors  of  electric  power  supply  had  done  excellent 
work  in  connection  with  the  supply  of  electricity  throughout  the  country, 
and  he  did  not  consider  there  was  any  occasion  for,  or  that  there  would  be 
any  advantage  in.  making  a  change. 

Rotherham. — The  agreement  for  the  piircha.se  by  the  Corporation 
iif  the  -Icctricity  undertaking  of  the  Mexborough  &  Swinton  Tram- 
ways < 'ii.  Iiiis  tiiiw  l.ceii  .signed  by  luitli  parties, 

ShefJleld  -  Rotherham  Electric  Supply  Scheme.  .Mdemien  Sir 
William  Clegg.  Holjsiiii  .uid  St\rinL'  ami  < 'oiiiicillors  Bailey  antl 
Warjow  have  been  apixjinted  representatives  jf  the  Corporation  on  a 
•loint  (,'ommittee  which  is  being  fonued  to  consid-^r  the  question  of 
ehetricity  supply  in  Sheffield,  Rotherham  and  adjacent  di.striets. 

West  Hartlepool.  The  borough  electrical  engineer  (Mr.  .1.  \V. 
Spark)  has  l>ceii  authorised  to  ajiply  to  the  Hoard  of  Trade  Coal 
.Mines  Department  fui  |i.,%mt~  ti.  di>' hiiih'  I  lirics-ential  consiuners. 

ELECTRIC  TRACTION. 

Board  of  Trade  Tramway  Control  Committee.  .\  meeting  of  tram- 
way managers  (.Mr.  .las.  I)alr\(riplc  prcsidiiit;)  was  held  on  Dec.  (i  ut 
.Stirling  to  consider  the  non  reprc.-intatiiiM  o  ."Scotland  on  the  eoni- 
Miittee  appointed  by  the  Board  of  Trade  for  the  control  of  tramways. 

It  was  ilecided  to  ask  the  BoanI  of  Traile  to  appoint  zs  a  member  of 
the  committee  .some  person  who  is  rcHldciit  in  Scotland,  and  who  knows 
Ihi'  I  onditions  under  which  the  tnunways  of  the  country  are  worked. 

It  was  announced  in  the  Honsi^  of  Commons  last  week  that  it  was  not 
proposed  to  pay  salaries  to  thi-  chairman  or  memln'rs  of  the  committee. 

Darwen.  -.Mr.  !•'.  .1.  S.  Hoskens.  tramways  manager,  has  been 
authorised  to  accept  an  a)>pr)intnient  as  a-ssistaiit  dilution  officer 
under  the  Ministry  of  .Munitions  at  .Manchester.  ,Mr.  Hoskens  re- 
mains manager  of  the  tr.miways.  and  will  give  attention  in  the  even- 
ings to  the  department  without  salaiy. 

Glasgow.  .\  serious  traiUHay  aicident  occurred  on  the  evening 
of  ibc.'ith  inst.whena  tramcar  was  overturned  wliil:-  turning  a  sharp 
corner  from  yueen"s<lrlvr'  into  \'li  toriiiroad,  and  two  passengers 
were  killed  and  over  .'(I  injured. 

Leeds.  The  City  Coiuuil  has  referred  hark  a  recommendation  of 
the  Tramways  Committee  to  suspend  hnlfp<-nny  fares  during  the 
period  of  the  war.  e\<e|it  in  certain  i-.isc's. 

MISCELLANEOUS. 

Award  ol  the  Coininitttc  on  Production.  (  oiiespondem  e  has 
pasm'd  bet«is-n  Mr.  II  iMr.iday  I'roctor,  of  Bristol,  the  lion,  n.ry 
secrct«rv  of  the   I.M.  !•'... \.,  and   the  ( 'oiiiniittee  on   I'rodnction,   in 

regard  to  the  award  o(  llie  Coniniittce  on  I'rodiictioi Nov.  li,  of 

.')S.  p(<r  week  for  tie  eiigiiu'ering  and  foundry  trades.  The  Com 
niittoo  biiH  now  ilecl<lcil  that  the  iidvaiii'es  are  payable  for  the  first 
pay  week  in  Deceniber. 

Frenoh  Carbon  Export  Prohtblled.    .V  riem  h  MiniHt(^^iul  Dvree. 

ilated   Nov.    ill,  abrogates  the  provisions  of  the   Decn f   I'Vli.    IL', 

i!l|:>.  by  wbiili  lorboiiM  f,,r  elistriia!  plir|H»<es  uerr  alln»>d  to  be 
e«|Hir|ed  and  n-  e\|KWtci|  from  I'Vain  c.  without  n|H'cijd  authorisation, 
when  di'slini'd  for  the  Cnilcd  Kiiik'doin,  the  British  DoiiniuonH, 
I'oioiiiivi  and  I'roteet^irales,  Bi-igiiiiii  Miiiiivudid  terril'iryl,  ,lnpiin, 
MuMHin,  and  American  count rien. 

Marrla;e.     .Mr.  .1.  1°.  Dobson.  I. Ion  ollne  manager  for  Mewrx. 

I' I'eeblcHiVCo.  (I.ld.).ol  I'diiilairiih,  was  married  on  Cec.  II.  ,it 

Ucstbiirx  on  Trvni  rarisji  t'hiirib  to  Vera  Maud,  only  daiighter  of 
Mr  mill  .Mrs.  Willie  ,laii«>>.  ot  <i|enthorii,  Wesllmrv  imTrNU  . 
Iliistol.  A  lew  days  pn'vioU"ly  Mr,  Dolixon  wa"  |ireiM'ntrd  «ith  a 
liaiid"o?iir  ijock  as  a  souvenir  >(  the  oeensioii  (rom  liin  mniiy  (rirnih 
in  lb  '  liriii, 

Non-Fcrrous  Motal  Industry  Bill,     In  the  lloiue  of  Coniinunx  on 

TiicHiluv  the  debate  uiui  rmiiini'd  on  the  nioliiin  for  llir  Nrrnnd  rpiidihg 
of  iIoh  Bill,  and.  afli'r  diw  uwnon,  the  iMiimil  n'ndiiiK  Wiu  enrrird  by 
IH'J  >ol.s  to  7(1, 

Thp  Nrtw  Trade  Intrlllgcnro  Dppnrtinenl.  Su  \rthur  .strri  .Mait- 
land.  M  r  .  be,„|  ,,(  i|„.  ,„.„  ,l,,,„i  I  i.ide  liitelligeii.e  |)F|mrtnirnt  ol 
thr   I'orrign  <mi,e  and    Boald  of    trade,  met   irprr-HHtatlve.  ol   tlie 


daUy  and  trade  newspapers  on  Dec.  6,  and  gave  information  as  to  thr 
origin,  organisation  and  proposed  work  of  the  new  Department. 

The  formation  of  the  new  department  was  brought  about  by  the  fact 
that  there  had  been  some  difference  of  opinion  between  the  Foreign  Ofiic*- 
and  the  Board  of  Trade  as  to  which  department  should  control  the  On- 
suls  and  Commercial  Attaches.     A  committee  appointed  to  deal  with  the 
subject  came  to  no  conclusion,  and  it  was  decided  to  form  a  joint  depart- 
ment.    This  was  not  a  compromise.     Commercial  busines.ses  and  n^o- 
tiations  in  a.  foreign  country  might  at  any  moment  develop  a  pohtical 
aspect.     The  Baghdad  Railway  was  a  commercial  proposition,  but  in- 
volved   important    pohtical   considerations.     The    venture    of    a    joint 
department  was  in  its  essence  a  good  one,  provided  the  two  great  depart- 
ments concerned  worked  together  with  good  will,  as  he  l)elieved  they 
would.     The  new  department  would  absorb  the  Commercial  Intelligence 
Department  of  the  Board  of  Trade,  the  War  Trade  Intelligence  Depart- 
ment of  the  Foreign  Office,  and  the  Foreign  Trade  Department  of  the 
Foreign  Office.     The  direction  of  the  Commercial  and  Consular  Depart- 
ment of  the  Foreign  Office  would  also  be  placed  under  his  supervision,  and 
ultimately  all  the.se  would  be  combined  in  a  new   building  under  his 
direction.     The  Foreign  Trade  Department  of  the  Foreign  Office  dealt 
with  the  placing  of  enemy  traders  on  the  statutory  list,  and  with  the  sub- 
stitution  of  friendly  firms.     That  work  would  also  be  assimilated  by  the 
new  department.     The  United  Kingdom  would  be  grouped  according  to- 
trade  and  industry,  and  the  overseas  countries  in  sub-sections,  geographi- 
.ally,  so  as  to  bring  the  two  readily  and  easily  in  touch.      The  Depart- 
ment would  collect  information,  and  would  also  have  the  (xiwer  to  take 
action   in   matters  relating  to  trade.     It   was  hoped  to  prevent  over- 
lapping by  carefully  delimiting  the  sphere  of  action  of  the  Board  of  Trade 
and  the  Foreign  (Jffice.     .\s  a  general  rule,  when  a  subject  concerned  a 
whole  ilass  of  industry  in  this  country,  such  as  a  commercial  treatv.  it 
would    lie    reserved    to   the   department   which   dealt    with   commenial 
treaties  in  the  Board  of  Trade.     Business  predominantly  |>olitical  and  not 
commercial  would  be  dealt  with  by  the  Foreign  Office.       .\i>iirt  from  these 
reservations,  the  lu-w  ,Joint  Trade  IntelUgence  Deiiartmcnt   would  deal 
with  all  questions  atfecting  the  welfare  and  the  promotion  of  the  trade  of 
the  country.     An  .\dvisory  Committee  of  cx})erts  in.  trade  and  business 
matters  would   be  appointed  in  connection  with  the  new  de|)artment. 
The  scheme  could  only  be  made  a  success  with  the  co-operation  of  the 
business   world  and   the  advice  and   hel|)  of  its   n-|)re,sentativcs.     The 
BoartI  of  Trade  .lournal  "  wuuld  be  conducted  upon  a  new  and  im- 
proved .system,  details  of  which  would  be  published  later. 

The  status  of  Trade  (  ommis-sioners  of  the  Board  of  Trade  dealing  with 
the  trade  of  the  British  Kmpire,  and  of  Consuls  and  .\ttaches  of  the 
Foreign  Ollice  concerned  with  trade  in  foreign  countries  was  to  be  im- 
proved, and  their  emoluments  wen>  to  Ih>  increaseii.  The  iM-st  men  would 
be  obtained,  and  they  would  l>e  men  with  business  e.\i>erience.  B«'fore 
the  war  the  (lermans  employed  a  commercial  strategy  as  n-al  as  the  mili- 
lary  strategy  they  aiv  employing  to-day.  Then-  was  a  [H'rfiH-t  system  of 
penetration  by  (lerinan  finance  and  industry,  and  although  we  did  not 
wish  to  copy  it  they  had  to  meet  it.  tifvd  it  would  Ik-  no  good  going  along 
in  a  happy-go-lucky  wav. 

The  offic-es  of  the  new  Department  an-  at  present  at  73.  Basinghnll 
street.  F,('..  Iiut  an-  to  Iw  transferrwi  to  a  building  adjoining  the  Fon-igii 
Offiic.  Downing. si  ri-cl.  S,W, 

Trade  After  the  War,  It  is  reported  that  l.oid  Balfoura  (\.m- 
mittee  on  Trade  .\ftt-r  the  War  has  now  presented  its  report. 

There  arc-  ihn-e  clocuiiients  a  majorily  report  and  two  minority 
n-ports.  One-  of  the  minority  n-ports  (signed  In  l,<'nl  Faringdon  and 
others)  advcH'ates  the  imposition  of  an  ad  valon-m  tnriH  of  HI  (HT  i-ent. 
on  imported  inanufactun-d  and  seinimanufaclun-d  goisls.  lower  duties 
to  be  iinpcwed  by  arrangi-ment  with  fcm-ign  countries. 

The  majority  ic-])oit,  which  is  supported  l>y  scmie  of  the  Fnt-  Tradi- 
iiiemliers  of  the  Ccuniiiiltec-.  lakes  a  iimOHe  course.  It  advcvntes  a  lanIT 
on  imported  manufactured  and  semi-inanufactun-d  giHsls.  the  mn\inium 
lo  be  below  10  per  cent. 

Then-  is  a  Fn-e  Trade  minority  n'|)ort,  which  is  against  a  general  l«nlT. 

It  is  IM-Iieved  that  tin-  Ihn-e  re|Mirls  eniieur  in  iv. chhh,  n.iiiiL-  ihal 
spe<-i»l  «lc-p»  1h-  takt-ii  to  prrs«-rvi-  key  industries,  Mich  ;i  .■! 

optical  glas»i-s.     Other  iiiclU!<lric-s  impccrlanl  to  the  im'  ^. 

wliicli  have  I II  rcstiirtecl  during  the  war.  (Might  lo  bo  I"  'ic- 

etleria  of  fc.rei^-n  . ciiipei iiiou  uniil  thoroughly  estal  lishc d. 

Tungsten  and  Pig-iron  Dealings.-  An  order  by  iho  MiiiiaU^*  oi 

Mnnitions  applies  Keuiilation  'Mt.\  to  tiingHtrn  orex,  niulyldrliiti*  and 
metal,  and  prodncis  then-fniin,  and  nM|iiirrN  n<tiirni«  fnmi  tli»s<< 
using  thest-  ores  or  im-t.ils. 

Fniin  till- dull- of  llie  llnl- '     - 
of  llle  Keullll  IteglllatlcillF.  f. 
lint.   Ill  Iniv   Ol    -ell.   ccl  elltel 

iiiiv   of  lie-  Hxr  iiiateiml  lo  » lu.  It  lla    iii.: 

j>l...\e  Older  mil  \h-  l-c.llisl  on  xMlillllolls  >' 

■  lalicl  by  iIk-  Conlioilerccf  N<>n  Ferroii.  M  .  I 

be  i<iiclc>r«cd  oil  the  |>rrmil.      The  prr-i  rils  .1  1. 
obliuiii-d  on  n|iplic  ntion  to  the  Ci>nln<llei        Ml 
appliea  iin|MiTli-d  into  the  l'nile<l  Kingiloni  will  !•. 
the  Miiii<l<-r  of  .Muniliona 

With  rt-fen-ii.e  Id  the  Onler  made  by  I  In 
.Inly  7.  mill,  •pplviiiK-  I:,  fd.-'i-'o-  :lo>  ..t'lf,, 
liiiiK  I riniii  cin— ' 

and    alea-l.    And   to  III' 

(l.i.Ur.1    on    Nov.    I.    I'd 

luoalilliationa  of  Ihi-  tic m  lal  (a  null  a^  (v^aid:>  dc.ahiig9  in  pig  iicii. 


Miiu-lrr  cil  Munition*  on 

..(,„.,..  (ih.  i;.  .dn.  K.tU- 
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TENDERS  INVITED  AND  ACCEPTED. 

Turbo-Alternator  with  Condensing  Plant. 

The  Ekctiivity  Coiiimitteo  of  Bultiin  Corporation  invite  tenders 
for  tlie  supply,  delivery  and  erection  of  a  7,500  kw.  Turbo-alt,ernator, 
Nvitli  condensing  plant.  Speciiieation  and  form  of  tender  from  Mr. 
W.  .T.  H.  Wood,  borough  electrical  engineer.  Back  o'  the  Bank, 
Bolton.  Tenders  to  the  town  cle;-k,  Mr.  Samuel  Parker,  Towi  Hall, 
Bolton,  by  noon  .fan.  1.^.  See  ait  advertisement. 
Electrical  Fittings,  &c. 

Brighton   Guardians  require   tenders  by    10  a.m.    Dec.     18  for 
the  supply  of  electrical  fittings,  iromnongery.  &c.     Forms  of  tender 
from  the  C'lerk,  Princes" -street,  Brighton. 
Teleplione  Sirvice. 

Ros.^Rio  (Argentina)  Municipalitj-  recently  invited  tenders,  which 
are  to  be  opened  on  Feb.  '2'i,  for  the  provision  of  a  telephonic  service 
t\ithin  the  district  of  the  municipality. 


Derby. — The  Council  has  accepted  the  tenders  of  G.  Fletcher  & 
Co.,  for  a  coal  elevator,  at  £880,  and  E.  Morley  &  Sons,  for  an  electric 
jib-crane,  at  £3.50. 

Glasgow. — The  Corjjoration  have  accepted  the  tender  of  Bruce 
Peebles  &  Co.,  for  two  500  kw.  rotary  converters,  at  £2,200  each, 
plus  £65  for  spares  ;  British  Thomson-Houston  Co.,  three  1,000  kw. 
rotary  converters  at  £3,768  each. 

The  order  for  tramway  cable  has  been  given  to  the  Liverpool  Electric 
Cable  Co.  and  General  Electric  Cable  Co.  ;  for  trolley  cord  to  ,1.  Qookson 
(Ltd.)  :  rotary  converter  to  British  Wcstinghouse  Co.  :  and  for  gal- 
vanised steel  wire  to  Whitecross  Co. 

Salford. — The  Electricity  Committee  has  accepted  the  tender 
of  W.  T.  Glover  &  Co.,  for  supply  of  paper  insulated  lead-covered 
cable  requii'ed  in  connection  with  the  supply  of  electricity  to  P.  R. 
.lack^on  &  Co.,  £570  5s.  8d. 

Sheffield. — The  City  CouncU  has  accepted  the  following  tenders  : 

J.  W.  Harrison  (Ltd.),  c.i.  pipes  ;  A.  ReyroUe  &  Co.,  a  further  3(1 
panels  of  e.h.t.  sub-station  switchgear  ;  Foster  Bros.,  pipework  ;  Edward 
Bennis  &  Co..  suction  ash  plant ;  R.  White  &  Sons,  lifts  and  rails. 

Swansea. — The  Electricity  Committee  recommend  the  accep* 
tance  of  the  tender  of  the  British  Thomson-Houston  Co.  for  a  5,000 
kw.  turbo  generator  for  the  electricity  works,  at  £25,516.  There 
were  five  tenders. 

APPOINTMENTS  VACANT  AND  FILLED. 

One  or  more  full-time  teachers  of  technical  electricity,  electrical 
engineering  anil  wiremen's  work  are  wanted  for  the  day  classes  for 
training  disabled  soldiers  at  I.iceds  Technical  School.  <See  advertise- 
inent. 

Wolverhampton  Corporation  invite  applications  for  the  position 
of  coraniereial  secretary  in  connection  with  their  electricity  depart- 
ment. Salary  £.'!(I0  jK-r  aiuium.  Particulars  from  Mr.  S.  T.  Allen, 
borough  electrical  engineer,  Coniniercial  road,  Wolverhampton. 
Applications  to  the  ('hairman.  Electricity  Committee,  Town  Hall, 
Wolverhampton,  by  Dec.  27.  '  iSVf  ailrerli.fe>iient. 

A  meter  superintendent  is  wanted  by  the  Calcutta  Electric  Supply 
Corpn.  (Ltd.),  2,  Broad-strcet-placc,  London,  E.C,  2.  See  an  adrei- 
liaemetit. 

.^pjilications  are  invited  for  the  ])osition  of  chief  a.ssistant  electrical 
engineer  in  the  electric  supply  department  ofj  Uinningham  Cor- 
poration. Salary  £750  per  uniuim.  Forms  of  ajiplication,  &c.,  can 
bo  obtained  from  the  Socrctary,  electric  Supph'  tlcpartments  and 
applications  to  be  sent  to  the  Chainnan,  Electric  Supply  Committee, 
1  I,  Dale  End,  Hinningham,  by  noon  Dec.  17. 

.'\  junior  shift  engineer,  with  experience  in  e.h.t.  a.c.  and  I.t.  d.c 
three-wire  su])ply  is  r(!quired  at  Harnsley  electricity  works.  Ai)i)lir,-i- 
tions  to  the  acting  borough  electrical  engineer,  Mr.  T.  W.  Hibbert. 

An  advertiser  reiiuires  an  ostimatorfor  cleilrical  control  gear  in 
1  ontrolletl  ostablisluuents  on  .south  coast. 

Mr.  .1.  It.  Hudson,  deimty  electrical  engineer  at  RootJe,  ban  been 
,i|i|i(Hiilcil  liuiciugh  Kleclrical  Engineer  of  Leigh  (Lanes. ),  out  of  III 

a|,pll.„„(s. 

BUSINESS  ITEMS. 

Patent    Development.  -I'Ik'  o»iier  .>f    paieut    No.   2S.i)3(>/l<)l3. 

relating  to  "  elect rolytii'  converter  for  Ihe  liimsforination  of  alter- 
Miting  curienls  into  eontinuous  eiirrenls "  w,i«litw  to  tmter  into 
.11  raiitiements  f,)r  working  the  invention.  J'artieiiliirs  from  Messrs. 
MliMon  Bros.,  81  8ti.  Chancery. lane,  London,  W.C.  2, 

UQUIDATION. 

\  me  •lint!  o'  Ibe  i  icdiloi.M  mI   I  lie  N.iliiiii.ii   rroMiaial   Kloctrieily    -| 
'    upn.   (Lid.)  will  be  held  on  Dec.  20  at  Ibe  olliee  of  the  li(pii(litt«r 
<.Vlr.  S.  Gillull),  Uulfuur  House,  Finsbiiry pavement.  London,  E.C.  2 
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Our  Manufactures  include 


Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copptr  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Pho:phor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

■Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 
Shot  Firing  Cables. 
Window  Lead. 
Cable  Racks. 
Static  Condensers. 
Pole  Line  Steelwork. 
Paper  Pinions. 
Fuses  and  Fuse  Wire. 
Electric  Welders. 
Telephone  Cords. 
Annealing  Furnaces. 
Tramway  Insulation. 
Overhead  Equipment. 
Electricity  Meters. 
Knife  Switches. 


SOLID   BONDS. 

There  are  two  first-class  varieties  of  these. 

1.— National  War  Bonds. 

Everyone  should  secure  some  of  these. 

2.— Prescot  .Solid  Forged  Bonds. 

These  are  forged  solid  out  of  the  copper 
rod. 

We  have  in  stock  a  small  quantity  of 
4,0  Solid  Copper  Rail  Bonds  bent  to 
32"  centres,  with  I"  diameter  pin 
terminals  and  pins. 

Tramway  Undertakings  in  the  United 
Kingdom,  able  to  supply  the  neces- 
sary certificate,  should  secure  some 
of  these. 

First  Come,  First  Served. 


BRITISH  INSULATED  S  HELSBY  CABLES. 

^  LTD.. 

Cablcmakcrs  and    Electrical    Engrineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT     and     HELSBY. 

Branch     Office*    in:      LONDON.    MANCHESTER,    GLASGOVA/.     BIRMINGHAM. 
NE\A/CASTLE.    CARDIFF.    DUBLIN.  LEEDS  &   BELFAST 


QUARANTCED 


SLCONO    HAND 


THE    VICTORIA    ELECTRIC    PLANT    CO. 

»PENSER    STREET,    WESTMINST  fc  H,    S.W. 


.,.r.     P..M..     «      Co          H<1. 

PEEBLES 

n 

ELECTR 

CAL 

MACHINERY 

.   ..o   — ■•<■    -o'^ 

1 
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SILVER  SOLDER  for  BRASS, 

SpeciaUy  mitable  for  ELECTRICAL  INSTRUMENTS. 

Free    Sample   on   •pplicetion. 

J.   BLUNDELL   &   SONS, 

60UL  SILVER  I  PUTilM  RERfEPS.  ISS,  WttOOiR  STREET.  W 


'  GojilpUt.  Phcr.e,  London.' 


4746  Gerrard. 


L.P.S.  INSULATING  MATERIALS. 

Silk.  Cloth.  Linen.  Paper  and  Tapes  i  Straight  and  Bias  Cut  . 
COTTON    and    SILK    TAPES    and    RIBBONS    of    every    description 

LEATHEROID   .-WD    FRESSP.AH.N. 
THE    L.P.S.    ELECTRICAL    COMPANY, 

14.    Howick  Place.    Westminster.    London.    S.W  I. 
Telephone:    X'ictoria  73-46.       Tclcerams:     ■  Eneineyor.  So«est.  London." 


LEWIS'S   SCIENTIFIC 
CIRCULATING  LIBRARY. 

ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING 
TEXT  BOOKS  &  TECHNICAL  WORKS. 

neiD  Works  and  Reio  editions  can  be  had  from  the  Clbrarp 
immediaieip  on  publication.       Telephone:  museum  leri. 

B0B8CRIPTI0M,   Town   or  Coantry,  from    ONE   GUINEA. 
BEADIMO  ROOM   open  Dally  to  BUBBORIBERB. 

H.  K.  LEWIS  &  Co.  Ltd., 

136,  GOWER    STREET,  and  24.  GOWER  PLACE, 
LONDON,    W.C.  I. 


■  BBHBBHBBBiiiaBtf^ 

INSULATION  B  EADSS 

\ 'Ample  Sfocks  /n  a//  Syzes  i 
HOLDER-HARRIDEN  LTP.* 

Noble   House  15-37     Noble  St. London  EC 
r-cX;  c///  /-.-y<yo-A      PAonc  595S  a-nfral. 


GENUINE 

VULCANISED  FIBRE. 

MOSSES  &  MITCHELL, "'*<i^°2^Nf2.c*'*= 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUN  METAL,  MANGANESE  BRONZE 

Brass  &  Copper 

Tubes  and  Sheets. 

BRASS  CONDENSER 
TUBES  FOR  STANDARD 
SHIPS,  &c. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BIRMIINGMAMI. 


COMPANIES'  MEETINSS  AND   REPORTS. 

CAPE  ELECTRIC  TRAMWAYS  (LTD.)— Mr.  L.  Breitmeyer.  who  pre- 
.sided  over  the  meetins;  last  week,  .said  there  was  a  .serious  falling  off  in  thr 
traffic  receipts  during  the  tir.st  four  months  of  the  financial  year,  but  since 
November,  191(j.  a  marked  recovery  had  set  in.  In  faca,  the  number  of 
passengers  carried  on  the  Cape  Town  and  Port  Elizabeth  systems  was  the 
highest  on  record,  and  reached  2.'?,752,016  passengers,  with  a  gross 
revenue  of  f2:{1.10,),  or  an  increase  of  1.274.650  passengers,  and  in  traffic 
receipts  an  increase  of  £18.314.  Os.  3d.  over  previous  year.  The  working 
expenditure  of  £140,773  unfortunately  was  also  a  recoid  and  was  greatly 
in  excess  of  that  in  normal  times.  The  profits  transferred,  however,, 
show  an  improvement  of  £f),22r).  9.-;.  Id.  In  t'ape  Town,  owing  to  an 
imusually  dry  -season,  a  very  serious  water  famine  was  experienced,  which 
necessitated  the  undue  use  of  salt  water  for  road  watering,  to  the  detri- 
ment of  their  permanent  way.  Of  course,  salt  water  corroded  the  rails 
more  than  ordinary  water.  Another  difficulty  had  been  the  ever- 
recurring  changes  among  the  employes  in  these  disturbed  times.  The 
Port  Ehzabeth  system  did  not  suffer  so  much  from  those  disabilities,  and 
liad  run  quite  smoothly  throughout  the  year.  After  paying  debenture 
interest  and  amortisation  and  adding  £7,983.  7s.  fid.  broifght  forward, 
the  available  amount  was  £39,152.  5s.  9d.  Of  tliis  sum  £l2,llOO  has  been 
set  aside  to  reserve,  and  the  directors  recommended  a  dividend  at  rate  of 
.■)  per  cent,  on  tlie  lapital.  leaving  £2.591.  3s.  9d.  to  be  carried  forward. 

EDISON  SWAN  ELECTRIC  CO.  (LTD.l— For  the  year  ended  June  30, 
1917.  the  profit  is  £34,(i81  tis.  2d.,  from  which  has  to  be  deducted  interest  • 
<in  both  classes  of  debenture  stock  (£15,9S()  lis.  Ud.),  leaving  £18,694 
14s.  3d.,  which,  added  to  £4.025  8s.  4d,  brought  forward,  leaves  £22,720- 
2s.  7d.,  which  the  directors  have  dealt  with  as  follows  : — Munition  levy 
to  June  30,  1916,  £7,295  and  writing  down  expenses  of  issue  of  preference- 
shares  £2,158  9s.  6d.,  carrying  forward  to  next  year  £13.266  13s.  Id. 
The  capital  expenditure  during  the  year,  before  providing  for  deprecia- 
tion, amounted  to  £10,900.  of  which  £3,400  is  in  respect  of  additions  to- 
Iniildings  and  £7,500  to  plant  and  machinery,  the  latter  being  almost- 
wholly  for  extensions  to  the  lamp  works.  The  profits,  taking  into  con- 
sideration the  difficulties  which  the  company  had  to  contend  with,  are  a.s 
high  as  the  directors  had  antici])ated.  The  proceeds  of  the  issue  of  the. 
100.000  preference  shares  was  not  available  for  the  busine.s.s  until  within 
a  few  diays  of  the  close  of  the  financial  year.  Although  every  endeavour 
has  been  made,  in  entering  into  contracts,  to  provide  for  the  increased 
cost  of  production  arising  from  time  to  time  by  the  rise  in  wages  and 
<ost  of  raw  materials,  it  has  been  found  impossible  to  synchronise  the 
price  obtainable  for  the  com])any's  products  with  the  spasmodic  and. 
rapid  advances  in  wages,  over  which  the  directors  had  no  control,  and 
this  is  reflected  in  the  reduced  gross  profits  earned.  With  the  advent, 
however,  of  the  new  capital,  enabling  the  company  to  take  full  advantage- 
of  discounts  upon  some  of  the  raw  materials  purchased  and  generally  to 
buy  on  better  terms,  it  is  hoped  that  the  accoxmts  for  the  current  year 
will  show  more  encouraging  results.  The  cngine?ring  side  of  the  works* 
has  been,  and  still  continues  to  be,  almost  wholly  employed  on  tiovern- 
ment  orders.  The  output  of  lamps  has  suffered  in  consequence  of  large 
numbers  of  skilled  enrployees,  tiained  at  the  expense  of  the  company, 
leaving  to  take  up  munition  work  elsewhere,  necessitating  the  training 
of  fresh  workers.  This  difficulty  h-is  to  sonte  extent  h<>cn  overcome,, 
and  since  the  period  covered  by  the  accounts  the  output  of  lamps  has: 
largely  increased  anil  munufaeturiiig  costs  have  been  somewhat  reduced. 
The  company's  operations  abroad  have  been  much  hami)erc<l  by  reason 
of  the  ditliculties  in  obtaining  adciiuate  shipping  freight-s,  resulting  in 
I  he  Colonial  branches  not  shewing  that  expansion  they  would  have  done 
under  normal  conditions,  and  satisfactory  profits  cannot  lie  looked  for 
in  this  direction  during  the  continuance  of  existing  conditions.  The 
anticipated  iirolits  have  been  still  further  reduced,  to  the  ext-'nl  of 
approximately  £2,."iOO.  by  the  fact  that  the  Company's  holding  in  de- 
ferred shares  of  .\ltrincham  KU'clric  Supply  (Ltd.)  has.  during  the  past 
year,  produci'd  no  return,  that  Company's  operations  having  been 
alTccled  by  the  Daylight  Saving  Bill,  general  economies  in  the  use  of 
rurrcnl  for  domestic  lighting  and  the  high  prii'e  of  coal.  ,\dditional 
power  contracts,  however,  have  recently  been  I'litcred  into  and  it  is 
hoped  that  ii  fair  return  from  thesi'  shares  will  bi-  forliic-oming  during 
lie  current  year. 

INDIA  RUBBER,  OUTTA  PERCHA  &  TELEQRAPH  WORKS  CO.  (LTD.)— 
loi  111''  vein- ended  Sept.  311 1  he  ac(Oiinls  sli.iw.  iifli'r  makini;  provision  for  , 
.iMiiLlfu'l  debis  anil  «nr  .i.nl iiigcn.ics,  reserve.  »liicl,  mcludiw  e.vce.ss- 
|.i..lits  duly,  a  net  pnilit  of  £162.119.  9s.  9d.  .\ililing  i;i(l,216.  .'is.  4il. 
I'riMight  forward,  and  deilucting  dividend  on  the  preference  shares  paid  in 
iiinuary  und-liil"  (£I2..VI(I)  and  interim  dividend  on  ordinary  shares  paid 
Ml  .inly  (£l2..5(l(li.  and  a  sum  of  £50,(1(10  restored  to  reserve  fund,  the  (lis- 
["I'.abie  balance  is  £I27,H65>  los.  Id.  The  directors  reeomuicnil  payment 
"I  a  final  dividi'nd  of  \Tw.  per  share  (lax  free)  to  the  ordinary  share- 
holders, ninking  10  per  icnt.  for  the  year,  and  voting  £30.('00  to  I  he  olli- 
'  ith'  and  emplovcH"  slalt  fund,  U'aving  to  be  carried  forwanl 
loll.Hdo.  ir.B.  Id.    ■ 


CITY   NOTES. 


EASTERN  TELBORAPH  CO.  (LTD.)  This  ,  ompany  announces  pay- 
ment on  .Ian.  I.I  iicvl  of  iliviilenil  at  I  he  rale  of  3.5  per  cent,  per  ai^num 
ili'sK  tax)  on  llie  prefereiire  mIocU  of  Ihe  coinpaiiy  for  the  quarter  ending 
lUl  in4t.,  and  the  third  quarterly  interim  di\idiiul  of  1  .J  )XM- i-ent.  on  tho 
'•rdinarv  Mock  (lux  free)  in  respect  of  prolils  for  the  year  ending  Dec  ill. 
1917.     The  Iran  l.r  books  will  be,  loscil  fn.m  .Ian.  7  in  14  inclusive. 
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SPECIAL  NOTICE. 

"Ihe   Electrician"  next  week,  will    be  published  on 
Saturday,  instead  ol  Friday,  on  account  of  the  holidays. 


Notes. 


The  N on  Ferrous  Metal  Industry  Bill. 

TiiKitK  arc  iiiiiiiy  who  Im/k  a^k.mcc  at  any  iiii'a.suri's  taken 

in  restraint  of  the  ordinary  iiH'tlinds  adopted  in  tnuiing.     On 

thJH  a<ronnt,  no  doubt,  a  Hoiiicwhat  keen  op]i().'<ition  has  been 

noticcablr  t<i  the  Non-Fenous  .Metal  Industry   Hill  which  is 

now  before  I'ailiainent,  tiie  object  of  the   Hill  being  to  stop 

certain  (iernian  methods.     The.se  methods  at  fust  .sijjlit  seem 

harmless  enoni^li.     Wliy,  it   is  asked,  shoijd   not  a  (Jwrnaii 

syndicate  control  mines  in  our  Colonies,  jnst  as  much  as  an 

Kn>{lish  syndicate  ?     The  inhabitants  of  the  Cohmy  have  the 

JiiiiiTif  of  working  in  the  min>'s,  and  if  we  wish  to  ]>urchase  some 

■    output  wc  are  free  to  do  so.     Actually,  however,  the 

i'ln  does  not  work  out  .so  sini]>ly.     Tiie  object  of  German 

"<1k  appears  to  be  much  less  evident  than  might  be  thought 

t  sight.     The  result,  as  far  as  this  countr}'  is  concerned, 

li'    I n  that  we  luive  in  the  past  been  unable  to  obtain  all  wo 

rc'iniied  of  certain  raw  maU-rials,  and  the  ultimate  result  was 

'lerniany  could  obtain  as  mui'ii  as  she  desired,  and  was 

'  '<  make  us  ib'pcnib'iit  upon  Iht  manufacturers.     In  prarv 

'his  was  unsatisfactory  enoUKh,  but  in  time  nf  war  it 

!••   intolerable.     For  I'.xample,  th<'  su]iply  of  high-speed 

leel  \va.s  much  le.Mx  than  wi-  r<'i|nired,  and  this  was  tnie  also 

ot  Npitlter.  with  the  result  thai   our  oulfiul  of  munitions  was 

•'rinusly   hampered  on  tLe  oulbreak  of  war.     (iermun  ccni- 

mfnial  nii-lliiHls  appear  to  be  very  insidious  in  th<-ir  objects, 

and  wr  nhould  indeed  be  an  allruisli(^  nation  were  we  to  allow 

important  raw  mat<<rials  in  our  dominions  to  lie  controlled  in 

lutiire  by  (iermun  syndicates.       \Vi>  note  that  tlie  I'otincil  nf 

Wp  iiixtitulinn  of  Klectrical   Kngini»ers  has  expreiM-d  it<»  ap. 

»!  nf  the   Mill,  anil   we  tlimk   that  all   \\w»'  who  realise 

iPthinx  of  the  pimition  will  not  hesitate  to  xupport  tlie  Hill 

tlioHKh  they  verv  rightly  desire  a  nimijMum  of  Oovern 

'"'•■' ' -:"'T.lde 


Discovery  and  Invention. 

Ix  his  interesting  Trueijiiui  Wood  Lecture,  before  the  Society 
of  Arts,  Sir  Dugald  Clerk  refers  to  the  somewhat  speculative 
questioa  of  the  relative  merits  of  discoverers  and  inventors. 
He  very  tmly  remarks  that,  contrarj-  to  the  assimiption  fre- 
quently made,  discoverers  are  not  as  a  rule  inventors,  nor  are 
inventors  discoverers.  In  physics  and  chemi.stry  the  dis- 
coverer brings  to  light  new  phenomena  :  the  inventor,  on  the 
other  hand,  attempts  to  apply  known  laws  and  known  pro- 
perties to  an  industrial  or  useful  purpose.  That  the  work  of 
inventors  is  not  usually  performed  by  the  discoverer  or  inves- 
tigator is  shown  in  a  marked  way  by  the  records  of  the  Royal 
Society.  Of  the  presidents,  only  four  can  be  considered  to  be 
inventors — namely.  Sir  Humphry  Davy,  the  Earl  of  Ross, 
Lord  Kelvin-  and  Lord  Lister  ;  yet  the  remaining  presidents, 
seventeen  in  number,  were  men  of  the  highest  genius,  recog- 
nised for  their  work  of  investigation.  Terhaps  this  fact  is 
sufficient  to  account  for  the  idea,  probably  fostered  by  purely 
scientific^  people,  that  discovery  requires  a  higher  order  of 
miiul  tlian  invention.  Comparisons  of  this  kind  are  always 
diflicult,  being  somewhat  akin  to  the  photometric  compari.son 
of  red  and  blue  sources  of  light.  A  result  is  obtained,  but  its 
inteqnetation  is  doubtful.  There  is,  however,  one  outstanding 
difference,  this  being  that  discoveries  are  often  the  n-sult  of 
( liance,  whereas  this  rule  is  not  the  case  with  inventions.  We 
believe,  for  e.\jimple,  that  the  discover}'  of  Rontgeu  rays  was 
the  result  of  a  chance  obser\ation,  this  obser\-ation  being,  of 
course,  carefully  investigated.  On  the  other  hand,  we  do  not 
remember  any  invention  which  does  not  depend  largely  upon 
the  .systematic  pureuit  of  an  object. 

Alleg:ed  Preferential  Charges  at  Hackney. 

OlK  readers  will  remember  that  la.st  summer  the  (!jis  Light 
&  Coke  Co.  brought  an  action  against  th<'  Hackney  Borough 
Council,  alleging  preferential  charges  for  electricity  .suiiply. 
Mr.  .Justice  .VsTiiURY  gave  his  decision  in  favour  of  the  Hackney 
Council,  aiul  this  judgment  has  now  been  unanimou.sly  uphehl 
by  the  Court  of  .Apjieal.  We  have  no  .sympathy  for  pre- 
ferential charges,  as  we  have  ind<'ed  stated  on  i)n"viou»  tn-ca- 
sions  ;  but  this  is  no  ri'tv.soii  for  trying  to  make  out  that  every 
consumi'r  can  be  sui>j>Iied  with  electric  jiower  on  the  same 
terms.  .S>  long  a.s  consumers  re<|uire  the  .ssuue  tyjie  of  s<'r- 
vice — that  is,  .so  long  as  it  costs  the  suj'ply  authority  the  .>gune 
<o  sui'ply  the  dilTereiit  consunuTs- the  (  barges  shouhl  be  on 
the  .sjime  basis.  In  other  words,  .so  long  a.s  dilTen'iit  con- 
sumers are  sui>plied,  as  provided  by  Ihe  Klectric  Lighting  Act 
of  IS."*!!,  uiiiler  "  similar  cin  iimstances,"  the  similarity  being 
from  the  electrical  point  of  view,  they  arv  eiititle«l  to  be  sup- 
plied iMi  the  .sjuiie  terms.  This,  however,  is  not  goo«l  enough 
for  the  ga»  industry.  We  wen-  under  the  impr<vs.sion  tliAt  con- 
tentious matters  of  this  kind  between  the  eli'ctriral  and  ga-s 
industiie.s  had  been  dropped  during  th''  war.  I'nfortunafely. 
this  (bs's  not  ajipear  to  be  the  caiMv  We  hope  that  then-  will 
now  be  a  change  in  jiolicy.  Actions  of  the  pn\«ent  kind  are 
merely  an  attempt  on  th"'  )i;vrt  of  the  );ns  inilustry  to  thw«rl 
the  jinijxT  deyolopnient  o(  till"  cl(<ctririil  iiuluslry.  No  goinl 
can  Come  i.f  sudi  tactics,  and  the  soonei  they  »re  dropj)cd  the 
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better.  We  hope  that  the  unanimous  judgment  of  the  Court 
of  Appeal  will  put  an  end  to  this  waste  of  energy,  and  that  in 
future  the  gas  interests  will  devote  their  eSorts  to  a  better 
purpose. 


Tramway  Accidents. 

Yet  again  there  has  been  a  regrettable  tramway  accident  of 
a  serious  character,  this  time  at  Glasgow,  and  the  resulting 
inquiry  has  shown  that  it  was  due  to  the  extreme  lack  of 
experience  on  the  part  of  the  driver.  In  this  instance  the 
driver  was  only  a  lad  of  16,  who  had  obtained  experience  over 
quite  a  short  period-  Tramway  managers  must  surely  know  by 
now  that  the  driving  of  a  tramear  is  somewhat  arduous  work. 
and  for  this  reason  we  think  that  women  should  certainly  not 
be  employed  for  this  purpose  ;  also  considerable  experience 
is  necessar}'  before  it  can  be  said  that  a  driver  can  take  a  car 
on  any  route  with  safety.  In  our  opinion,  if  the  young  men 
must  join  the  colours,  then  the  Government  must  see  to  it  that 
there  is  a  sufficient  supply  of  older  men  to  carry  on  the  mini- 
mum tramway  service  that  is  required.  It  is  useless  to  sup- 
pose that  this  work  can  be  done  by  either  women  or  by  inex- 
perienced lads,  or,  for  that  matter,  by  inexperienced  nn'n. 


Institution  of  Electrical  Engineers. — Xon-Ferrois  Met.\l,s 
Bill. — Tlip  Cnuncil  of  the  liistituti(m  of  Electrical  Engineers 
has  pas.sed  the  f(jlli)wing  rcsdlution,  which  lias  been  trans- 
mitted to  Sir  Albert  Stanley  : — 

That  the  Council  of  the  Institution  of  Hectrical  Engineers  welcomes 
the  Xon-ferroui)  Metals  Bill,  approves  its  principles  and  congratulates 
the  President  of  the  Boord  of  Trade  on  its  introduction.  The  Council, 
representing  an  Institution  whose  members  are  interested  so  widely  in 
the  supply  of  non-ferrous  metals,  unanimously  supports  this  measure 
desigmxi  to  keep  the  control  of  the  supply  of  these  essential  metals  in 
British  hands. 

Classification  of  Electrical   Engineers    for    Government 

Service.  -  .\  fonn  is  licin.^  (Ii>riiljutr(l  :uiini]u',s[  iiiciiiln-rs  of  the 
Auicncaii  In.stiluti-  of  Elccoricu!  I'hi^^ini'cis.  siiiiiiar  to  that 
i.ssucd  to  meinhers  of  the  Ameri(!!in  Society  of  Mechanical 
PJngineers  on  .lune  l.st,  inviting  nieuibers  to  .specify  tha  nature 
of  services  which  they  are  prepared  to  render  to  the  United 
States  Government  and  the  fields  in  which  they  have  special 
knowledge.  Otln'r  societies  are  taking  similar  action,  and  it  is 
hoped  that  by  this  means  a  cotnph-ti'  record  of  the  .services 
available  will  he  c(iiii()ile(l  in  a  single  index  in  a  central  bureau. 
Motor-Cycle  Standardisation.--Tlir  .standardisation  of  parts 
for  motor  lui s  irii.toi  cyelr-s  and  aeroj)lane.s  ff>r  wai-  ])urpo.ses  is 
being  much  discu.s.sed  in  the  United  States.  A  recent  issue  of 
the  ■■  .lourtial  "  of  the  Sot'iety  of  Automobile  Engineers  pro- 
pones a  detailed  Hcliedule  for  motor  cycle  (larts.  under  cen- 
tralised control,  a.H  well  as  the  eKtablishment  of  schools  for 
training  men  and  ollicers  for  this  branch  uf  the  ser\  ice.  Among 
other  |)oinlH  the  Htandardiiiation  of  mililary  side  cars  foi' 
carrying  Lewin  niurhine  gunw,  and  head  laiii|i  mounting  lugs 
and  brackets,  the  dimenxionH  o(  magneto  bases,  and  generii,l 
diniensioiiM  for  engine  |)aitH.     .\  iTiaxinium  carrying  eapacivv  of 

500  II..  is  sll;.'gestei|. 

The  Range  of  Electric  Searchlights.     In  »m  aiticie  in  the 

"  Klei  tricill  \V..r|i|,  '  hlillV,  S.  (i.  Iliblien  gives  M.ime  |iar- 
ticularx  of  the  range  of  electric  Hearclilights.  In  general, 
owing  t«»  atnioH|iheric  uhsorjition,  it  '\h  iinpracticiilile  to  Work 
at  rung'Mt  exci:eding  (»,00<(  yds.,  ultliougli  cases  are  on  record 
in  which  xhipH  have  heen  dlHtinguiMln'd  ut  a  distance  of  !)  milcK, 
and  on  slightly  misty  nijjlits  the  uliire  of  distimt  beams  may  lie 
wren  in  the  sky  at  even  (greater  diHtances.  With  n  lio  in. 
mirror,  an  arc  openitiiig  at  20000  wattH,  the  ranges  ut  which 
tiirgetH  of  grey  and  mediuiri  light  targetM  iiiuy  he  satlMfactoiily 
illuminated  are  staled  to  lir-  as  fnlloWH  : — 

Vfrry  <  le»r  fttmo»phefi». 10,000  yilM.  (oi  more). 

.\v.rB(tr  ntinoRpheriM  0.000  yiU.  In  H.OOO  ydit. 

KliRhl  hftzi-  or  ruin 3.0<Hlyd«.  t..  1,000  yds 

Fog  iir  early  ilawn    .  I.OIKI  ydH.  to  2,000  ydn. 


Royal  Institution.— The  following  are  among  the  lecture 
arrangements  at  the  floyal  Institution  before  Easter; — ^A 
course  of  six  experimentally  illustrated  lectures  by  Professor 
J.  A.  Fleming,  F.R.S.,  adapted  to  a  juvenile  auditory,  on 
"Our  Useful  Servants:  Magnetism  and  Electricity,"  begin- 
ning on  D.ec.  27 ;  two  lectures  on  the  National  Physical 
Laboratory,  by  Sir  R.  T.  Glazebrook,  F.R.S. ;  two  lectures 
by  Sir  Napier  Shaw,  F.R.S. ,  on  illusions  of  the  atmosphere: 
(i)  "Revolving  Fluid  and  the  Weather  Map,"  (2)  "The 
Travelling  Vortex  and  the  Cyclonic  Depression '" ;  two 
lectures  by  Prof.  W.  J.  Pope,  on  "  The  Ciiemical  Action  of- 
Light";  six  lectures  by  Sir  J.  J.  Thomson,  F.R.S.,  on 
"Problems  in  Atomic  Structure."  The  Friday  meetings 
will  commence  on  January  18,  when  Professor  Sir  James 
Dewar  will  deliver  a  "  Discourse  on  Studies  on  Liquid 
FiluKS." 

An  Automatic  Controller  for  Electrical  Heating  Apparatus. 

We  notice  in  the  "  .Electrical  World  "  an  account,  oi  a  small 
and  compact  heating  controller  for  use  wich  electrical  heat- 
ing appliances,  which  has  been  brought  out  by  the  Automatic 
Electric  Controller  Co.,  of  Seaitle.  The  device  is  made  in  two 
types,  one  for  alternating  and  one  for  both  alternating  and 
direct  current.  It  consists  of  a  thermostat,  composed  of 
copper  and  iron  riveted  together  and  placed  immediately  over 
a  heating  coil  connected  in  series  with  the  load.  The  heat 
from  the  coil  causes  the  thermostat  to  bVeak  the  circuit  when- 
ever the  temperature  rises  above  a  certain  point.  It  can  be 
adjusted  to  operate  over  a  wide  range  of  temperature  between 
i)0  deg.  and  160  deg.  by  causing  the  contact  point  to  move 
downward  and  bend  the  thermostat,  thus  increasing  the  tem- 
peraiure  requisite  to  cause  the  latter  to  break  connection.  It  is 
claimed  that  the  device  will  enable  40  per  cent,  of  the  heat  now 
iised  in  excess  by  various  implements  to  be  saved,  as  the  exact 
temperature  necessary  for  any  operation  can  be  obtained. 
The  device  also  acts  as  a  safeguard  agiiinst  excessive  current. 

The  Inspection  of  Screw  Gauges  for  Munitions  of  War. — 

Under  the  above  title  a  usefid  pamphlet  has  been  written  by 
Mr.  H.  .).  Bingham  Powell,  Inspector  in  Charge  of  the  Depart- 
ment of  Gauges  and  Standards,  British  Ministry  of  Munitions 
of  War  in  the  United  States.  The  pam])hlet  is  intended  to 
assist  gauge  makers  and  manufacturers  of  munitions  of  war  in 
standardising  their  own  inspection  arrangements,  and  has 
already  been  distributed  to  150  stu-h  firms  in  the  United  St-ates, 
and  to  various  .scientific  societies  and  journals.  The  matter  is 
divi(h'(l  into  three  sections,  covering  the  following  subjects  : 
(I)  The  measurement  of  ))itch  ;  (2)  the  measurement  of  the 
full,  effective  ami  core  diameters  of  the  Whitworth  thread,  and 
of  the  full  and  ett'ective  diameters  of  the  United  States  standard 
thread,  of  ])lug  screw  gauges  and  ring  screw  gauges  ;  and  (.'5) 
ring  .screw  gauges.  The  tests  aj)i)lied  are  described  in  givat 
detail,  and  the  ex|ilanations  are  ;i.ssistcd  by  suitable  illustra- 
tions, a  ivca|iit  ulatiiiii  of  tin'  conaiilete  e(|ui|inu'Mt  neces.sarv  for 
gauge  testing  liein.'^  finally  given.  We  have  no  douht  that  the 
pamphlet  will  1)1'  very  useful  to  firms  tiikiiiu  up  work  involving 
ucetirate  measurements  of  all  kinds. 

The  Minimum  Radiation  to  Produce  VisibiUty.    Of  con- 

sideralile  int.eresi,,  in  eiuineciioii  wiili  I  he  pei'ception  of  distant 
lights  at  sea  ami  similar  prolilems,  is  i\w  minimum  energy 
which  the  eye  is  cajiabh'  of  perceiving  as  \  isilile  light.  Natur- 
ally this  amount  of  energy  will  lie  found  to  vary  according  to 
the  observer's  sensitiveness  of  vision,  hisstai.e  of  health  anil  the 
previous  history  of  th<^  eye.  Soirie  experimenis  on  this  point 
hy  P.  I{<'eves  are  summarised  in  a  recent  nundier  of  the 
■'  Astrophysiral  .lourmil,"  to  wlii<li  ihe  nuitur  is  of  interest  in 
relation  t(i  the  observutinii  of  distiuit  shirs.  The  c-xperiments 
Wi'te  cdiHlueted  \vil,h  Mil  "  artili<'ial  star."  c<insisi.iiig  of  a  pin- 
hiile  illuminati'd  iiy  light  from  an  aitilicial'source  (jvresumalily 
yielding  appro.ximately  white  light)  the  intensity  of  which 
cdiild  lie  <lmimed  to  any  desiri'd  extent  by  an  arrangement  of 
seieens,  neutral  liltei's  and  absorlient  Wedges.  Precautions 
»vere  taken  to  keiqi  the  observer  in  ciim]ilete  darkness  hiiig  | 
enough  lor  the  eye  to  liei'onie  adapted  In  faint  lights,  and  the'' 
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area  of  th<?  fmpil  was  measured  in  each  case.  According  to 
results  \vich  different  observers  minimum  energy  values,  vary- 
ing from  7-7  XlO''".-  to  .38-9  X  lO"'".'  ci<.'>  per  second  were 
recorded.  Admittedly  the  absolute  miniinuin  for  the  average 
person  can  only  be  dptermined  very  apj)roximatelv. 

Technics  During  and  After  the  War.— We  have  received 
from  Sir  KohiTt  Hadticid,  F.H.S,,  a  tiaii.slation  of  an  account 
of  a  recent  discu-ssion  on  the  above  subject,  which  appeared  in  a 
German  paper  during  November,  1917.  Tlie  discussion  took 
place  at  the  firet  general  meeting  of  thi-  "  German  Union  of 
Technical  Scientific  Societies,"  formed  by  the  combination  of 
13  associations  and  unions,  representatives  of  the  Imperial 
Government,  the  Federal  Council  and  legislative  bodies  being 
present. 

Hcrr  Buslcy  (the  rhairman)  said  that  their  olijcrf  wn,s  to  o.stabli8h  a 
balance  between  scienee  and  practice  and  promote  collaboration  between 
brancLi'S  of  science.  An  inHuenee  was  alw  to  be  exerted  on  technical 
instruction  and  education  and  towards  ensuring  that  the  trained  te<-h- 
nician  Bhould  be  admitted  to  all  administrative  ilcpartments  of  the 
Federal  States.  The  technical  world  oiijiht  to  In-  represented  more  than 
wn.s  hitherto  the  case  in  the  lejrislative  bodies,  and  to  be  consulted  in  the 
preparatory  work  o'  drafting  rcgii  tions  or  enac'mcnts. 

I'rof.  Ur.  VVicdenfeld  (Halle)  spoke  on  ""  Kconomics  and  Technics 
During  and  After  the  War,"  showing  how  in  former  days  CJermany  could 
manage  well  with  her  own  [iroduction,  but  sulisequi'ntly  became  more 
and  more  dependent  on  foreign  countries.     Technical  science  could  only 

■  t  the  present  rci|nirem<-nts  by  di-ireiiardinit  t  he  <|uestion  of  cost  price, 
l^tilutes  were  produced  by  callin;;  in  the  aid  of  new  modes  of  produc- 
II,  although  not  all  of  these  new  conditions  and  produ<ts  can  be  carried 

"viT  into  the  times  of  |K'Uce.    Techniial  science  aimed  at  :    (I)  Procuring 
the  raw  materials  formerly  obtained  from  abroad,  partly  by  the  re-estab- 
lishment of  industries  which  had  l»>come  unremOnerative  (jinxluction 
of  mangani>se,  increase  of  the  production  of  iron,  production  of  sulphur. 
intcnaiKcation  of  agriculture).       (2)    Promoting  the  temlency  towards 
increa.sed  utilisation  of  waste  pnulucts  {r.g..  (d>taining  lubricants  from 
>l   tar.  supplying  reijuiremcnts  of  clothing  by   utilisation  of  waste 
'■■rial.  *c.).     Ct)    Producing  substitutes,  such  as.  for  instance,  nitrogen 
in  the  air.  and  the  producliim  of  substances  by  synthetic  processes, 
ii'  re  the  natural  way  is  no  longer  availablo.  as.  for  instance,  \\v  cattle 
I    r.il  produced  from  straw.     The  s|H'«ki-r  recalled  a  dictum  of  his  Kxcel- 
I-  rii  y  Kiseher  ■    "  I  cannot  imagine  any  siil»itan<'e  for  which  a  snbstitnte 
could  not  sonieliow  be  founil."     .After  the  war  they  ought  to  aim  at  a 
reduced   utilisation  of  ciTtain   raw    materials.      It    would  only   be   by 
atriclly  n-gulaled  syndicates  that  steaeiincaa  in  the  movement  of  prices 
eoulil  be  established.     The  ai>i'aker  concluded    by  attempting  to   lay 
down  guiding  principles  for  the  co||nlH>ration  of   technical  science  and 
enterprise. 

Industrial   Reconstruction  Council.    Tln'  first  meeting  of 
Iridii^ln.il    liei  oust  rill  lion  (  oiincil   wiis   held  on  Tuesday 

■  iiiniin  at  the  llolliorii  Hestaiiraiit.  The  chair  \va.s(>ccu])ied 
I  he  preMident,  Sir  Wilfrid  Stoke.x,  K.B.K.,  and  the   draft 

■  oistitiition  siiliinitted  by  the  Provisional  Committee  was 
.i|'|)r«)ved  and  adopti-d,  Aniniig  tlio.se  present  were  :  Sir 
H'  li.ert   Hartlett,   iJart,,  .Mr.  Krnest  .1.  1",   Henn.  Mr.  Walter 

h   (Nutionul    Kurniture   .MaiiiifacturerH'   .Vss(,u'iutioii).   Mr. 

il    Dttviex,   |)r,    William    (Jarnett,   .Mr,  .\.  MeCnIlum   Scott. 

w  I'  .  Mr.  Men  Tillett.  M,l'..  ami  Mi.s.s  M..na  Wilson  (Mini.ntry 

■  :    lieciiMHtillctiiin  ), 

Ml,  Hkn  Tn.t.KTT,  ,M,I',,  emphunincd  iIh'  neeil  for  a  propngandist  body, 

Willi  11  would  help  to  remove  I  lie  distrust  of  lalMHir  iind  the  contempt  of 

1  cii|iitiil      The  need  of  the  future  wa-  not  only  eHirieiiev  of  UlMiiir.  but 

Lrlliciency  of  capital.      He  was  glml  lo  nsHoi  mle  himself  with  a  body 

*lii<  h  had  (or  ilaobjis'l  tliepducntion  of  all  parties  iii  the  real  |Mi«Uionof 

l^nduslrv, 

JAt    hiiiNrsT  Hksn.  in  presenting  lo  ihe  nie«-ling  the  re|sirl  of  the  Pro, 

ll  (Vinimillee.  laid  slrms  on  the  single  pur|M>i<e  <'(  the  new  council. 

In  propagiindisl  body,  and  lis  biHtle  <  ry  was  "  Silf  govprnmenl  for 

dry,"    Mr    Id'nn  gave  n  brief  ski'i 

jlniitry,      Miehof  the  trouble  Im.l 

|bul  mm  h  also  was  Ihe  result  <! 

|tl  bureniii  ralli   I  !o\  rriiin' ii<        I 

Horkoiil  heriniliisii' 

iivrning  Isidv  re|.i 

III  lie   ,luiv  1,1  .,   . 

■nlH.mbipol  II,.,  I,..l 

"f  Iheroniniuilllv 

'  ing  ft  geiiiiinr  d'  »ii 

II  The  Council  ».. 

III  the  c.unlrv  nie 


.  Il"l  Ihl  l.l.  .  Ill 

iliiiotie  condition 

1 ' 

'I  Iron,  thestnleof 

1 

III.  rferenie  by  it 

^«  lii<  b  tills  niiiion 

>  ll  Inn  each  Itade 

•  d  in  thai  trade. 

>    HI   ll"     n lal 

...iii.a  i:. 

'    U(l< 

..(  what. 

Ihe 

1.  1..  pn.i,  . 

■:      1.11 

itid  start  1 .ll 

■  ll.  1>   ll|n.|l  Mun'Al 

,  oil  iho  one  Rand 

d  in  mery  frmle 

There  was  a  great  need  for  some  body  like  the  Industrial  Reconstmction 
Council,  which  would  popularise  the  principles  embodied  in  the  report. 

51iss  Mox.i  Wii.-^ON,  as  a  member  of  the  Whitley  Committee,  strongly 
supported  the  e.5tablishment  of  the  Council  as  a  propaaandist  body,  ft 
was  extremely  important  that  capital  and  labour  should  understand  what 
a  very  wide  field  was  open  to  the  \A"hitley  Councils  if  set  up  in  all  indus- 
tries, and  how  necessary  they  were  as  representative  bodies  with  whom 
the  Oovemment  could  negotiate  in  all  matters  affecting  labour,  com- 
merce and  industry'. 


iiiien-iil  in  Ihe  viul  |)robl»nis  of  indusiry,  ami,  on  tho 
|,tM>»ti  'h"  n>pr«<iM>nl«itv<i«  ol  tho  trade*  Ihemapivn*  In  mrol 
Ukn  isinerrtrd  aolion    for  thn  full  developnii>nt   o(   \\\Ht 


Obituary. 

Ewixii  M.\THESox. — The  death  is  annouuced  of  Mr.  Ewing 
Matheson,  a  well-known  con.sultiug  engineer. 

-Mr.  JIatheson,  who  was  born  in  IS.'iO.  was  apprenticed  to  .Me-ssrs. 
Uandysidc  &  Co.,  of  Derby,  of  which  tirm  he  subsequently  became 
I.K)ndon  agent  and  later  a  director.  Later  he  formed  the  tirm  of  .Matheson 
k  (irant.  consulting  engineers.  In  1887  he  accepted  the  position  of 
managing  director  of  the  Famley  Iron  Works  Co.  Jlr.  Matheson  was 
the  author  of  several  books,  including  "  Works  in  Iron  "  (1873).  "  Aid 
Book  to  Engineering  Enterpri.se  "  and  "  The  Depreciation  of  Factories." 
For  some  years  he  was  an  Alderman  of  the  Leeds  City  Council,  and  in 
190.")  he  was  elected  chairman  of  the  Electricity  Committee,  an  office 
which  he  held  for  three  years,  until  that  committee  was  amalgamated  with 
the  Tramways  Committee,  when  he  became  vice-chairman.  Ho  retired 
from  business  in  1910. 

Death.s  OS  Active  Service. — The  following  deaths  on  active 
.service  are  reported  : — 

Sec. Lieut,  H.  C.  Xudds  (R.E.).  who  died  of  wounds  on  Nov.  30, 
aged  2.";.  had  served  an  apprenticeship  with  the  British  Westinghouse  Co. 

Pte,  .lohn  Cameron,  son  of  Mr,  .Angus  Cameron,  chief  engineer  to  the 
Blackpool  &  Fleetwood  Tramroa<l  Co,,  is  reported  to  have  died  in  action. 

Bombr,  .1,  Cronin  (R.F..\.).  formerly  a  Burnley  tramway  employe,  is 
reported  to  have  been  killed.  ^ 

Pte,  (;.  Hart  (.A.  &  S.  Highlanders),  a  former  employe  of  Dick.  Kerr  & 
Co.,  is  reported  to  have  ilietl  of  wounds. 


Per»«onal. 

Mr.  E.  J.  Jennings,  secretary  and  nccoiintant  of  the  Marylebono 
(Ixjndon)  Electric  Supply  Departnient,  ha.s  been  appointed  .secretary 
of  tlic  iiirininghani  Electric  Supply  Department,  in  succession  to 
Mr.  Howard  Fould.*. 
War  HoNorRS. — The  following  honours  have  been  conferred  : — 
.Major  A.  W.  \'igiioles,  borough  electrical  engineer  of  (Jrinisby.  who 
has  been  on  military  service  since  the  outbreak  of  the  war,  and  who  was 
recently  awanled  the  D.S.O..  has  Ix^n  pr»miot<'«l  to  lieut. -colonel. 

lie,  F,  (Jorton  ( E.  l.Ancashitv  Regiment),  formerly  employeil  in  the 
Blackburn  tramways  department,  and  who  wa.s  awnrdiMl  the  D.C.M. 
two  years  ago  for  conspicuous  galhintry.  has  bcs-n  given  a  commission 
in  Ihe  NorthunilH'rland  Fusiliers, 

Corp,  .1,  .\.  Harlow  (.M.ti.C,)  has  l)e«>n  awardi-sl  the  .Militarj-  Medal.  Ho 
was  formerly  engaged  in  the  (Stepney  public  lighting  de]>artnient. 

.Mr,  .\.  .\.  Pre.ston.  formerly  di.strici  su]vrinfendent  of  the  elis-trical 
de|)arlm'ent  of  the  Soudan  C.overnment  Railway  at  Port  .Said,  has  licen 
given  a  commission  in  the  Egyptian  l.itboiir  Corps, 

Capt,  ll,  .M,  C,  Charley  |U  F,C, ).  aged  2.1.  has  In-en  nvoramenditl  for 
Ihe  .Mihtary  Cros,s,  He  was  formerly  cmploveil  at  the  British  Westing. 
hoiis4>  Co.'s  works.  TralTortI  Park,  and  sulisequi'iitly  at  the  Westinghoiwr 
works.  Pittsburgh.  I'a, 

.Sergt.  Nuttall.  a  former  employe  of  lirimsby  elis'lricily  department, 
has  Ims'u  awanlinl  the  Military  .Medal, 

W.VB  (■asi:,»i.tiks.  The  following  cajoialtioa  are  re|)ortod  :-- 
S-e. Lieut.  C,  A,  Rolsrt»on  (Sth  Manchester  Regiment),  son  of  Mr, 
.1.  .\,  KolsTl-son,  Isiroiigh  i-leilrical  engims-r  of  .Siilfonl.  is  rr)>oile<l 
missing.  He  was  formerly  in  Ihe  service  of  Ihe  British  We«tin^iiUM-  Co. 
Cnpl,  F,  H,  F,  Hargw-aves  (Smih  l»ncaiihin-  Rrgitnrnt),  fomterly 
chief  aeciiiintant  lo  Ihe  BliM'k|MHi|  A  FleetwiMHl  TramnMid  i.\^.,  is  re- 
piirleil  iiiisHinu' 


ArniiiutMiKMilM  I'ltr  till*  \V<><>k. 

FRIDAY,  Dee, aid  (to  (Uyl, 

.ll    Moll     Is.sriTl   TIOS    ol      r,Vl.lM,kl.- 

N  />,iM,     .\t  311,  NieionaslriN-i,  Weslminstir.  I,.<mili>n.  .s  W.        .Some 
outollhe  way  Knginivriiig  .?ol>«,"  by  .Mr    It    H    Pamnns. 
THUUDAY,  D«o.  ITtb. 

RoVAI.    lN«TmTION 

;  /I  '»,     ,\i    ,\llH-m»rlr.»tn<rl.   Piroaddlv,  I,.^n.1.in,   W      Chrinlma* 
leclurr   for   juxenilm   mi       (»ur    1  i!«     Macneiism 

and    hyoclricily."     I<r.iuir    I..  i    ilw    Magnetic 

l'omp««s"'  by  ppif    .1     \    Klemin. 
■ATUKDAT.  Dm   Mtb. 

RiiY.*'    l!<«TrrtTto> 

!  r  •"        \'    Albrnmrlnsltwl,    l'i..adi!U  I.ondcn,    W      (  hnui •,,.■., 
lorliim  fnr  luvimitos  nn  4nt»      ,MaAne' 

Elcinnlv"     I.e<-iiir.   II  .ir.le.incr 


'.V     I'lof 


\   rir 
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Conveyors  and  Elevators.  ' 

By  W.   H.   ATHERTON.  M.Sc,   M.I.Mech.E. 

(Concluded  from  p.  A^3.) 

Summary. ^The  developruent  of    the  conveyor    and    elevator    for    the    handling   of   coal  is  first  outlined,  and  then  the  various 

requirements    are   considered  in  detail.     Sufficient   coal  storage  is  a  vital  matter  for  the  power  station,  and  introduces    problems 
which  are  conveniently  solved  by  conveyors.     The  various  types  of  conveyors  and  elevators  for  coal  handling  and  ash  handling  are 
considered  in  some  detail,  and  reference  is  also  made  to  the  suction  method  of  removing  ashes. 


As  there  is  no  rigid  limit  to  the  width  of  band  conveyors 
it  is  quite  feasible  to  make  them  of  very  large  capacity,  viz., 
500  tons  or  more  per  hour.  But  a  belt  36  in.  wide  running 
at  the  moderate  speed  of  2-50  ft.  per  minute  will  easily  handle 
coal  at  the  rate  of  100  tons  per  hour,  and  it  is  seldom  necessary 
to  exceed  this  capacity. 


Fig.  16  shows  a  short  inclined  band  conveyor  made  for  a 
colliery  to  handle  120  tons  of  small  coal  per  hour  at  300  ft. 
per  minute.     Fig.  17  is  a  section  of  the  supporting  rollers. 

Another  form  of  conveyor  very  suitable  tor  taking  coal  from 
coal  stores  is  the  tray  or  pan  conveyor.  This  type  of  conveyor 
consists  of  a  series  of  overlapping  pressed  steel  trays  with 
turned  up  sides,  bolted  to  an  endless  chain  usually  of  12  in. 
pitch.  Fig.  18  is  a  clear  view  of  the  central  part  of  a 
tray  convevor,  drawn  exactly  to  scale  in  isonaetric  perspective. 
In  the  design  shown,  travelling  rollers  revolve  on  axles,  but  a 
common  design  is  to  have  supporting  rollers  of  large  diameter 


FiQ.  17.— DetjUls  of  Supportino  Eolleks. 

and  shafts  revolving  in  fixed  bearings.  Sometimes 
two  strands  of  chain  are  used,  but  a  single  heavy 
chain  is  more  durable  than  two  strands  of  lighter 
chain.  There  is  seldom  any  need  to  adopt  two 
strands  of  chain,  unless  tlie  width  of  the  tray 
exceeds,  say,  24  in. 

The  tray  conve^'or  is  a  very  useful  means  of  carry- 
ing either  large  or  small  coal  and  other  minerals. 
It  has  also  been  successfully  applied  for  handling 
ashes  and    clinker.     Although   trav  conveyors   need 


^■FRICJIJN  WHEELS. 
J'JO.  l.'i.— 'rilBOW-OFF^CARBIAOE^FOK  SC-IS.    BaND   CoNVEYOR 


rw.  10.— lKOi.iT<«D  Band  Convevdii  (120  toiw  per  lioui) 
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not  be  horizontal,  the  trays  must  have  cross  pieces  or  backs 
to  prevent  the  material  sliding  down,  if  the  inclination  exceeds 
about  20  deg.  The  tray  conveyor  then  develops  naturailv 
into  the  continuous  bucket  elevator,  as  shown  in  Fig.  19,  in 
which  the  buckets  overlap  instead  of  having  an  interval 
between  them,  as  in  the  ordinary  dreduin;,'  bucket  elevator. 
A  good  inclination  for  a  continuous  bucket  elevator  is  from 
60  deg.  to  TO  deg.  to  the  horizontal.  This  type  works  well 
with  lumpy  coal  and  cutting  materials,  such  as  ashes  or 
clinker.  An  ordinary  speed  is  about  80  ft.  per  minute,  but 
the  slower  the  speed  the  greater  the  durability. 


after  which  the  buckets  swing  about  for  a  few  seconds  before 
resuming  the  horizontal  position.  The  speed  of  the  buckets 
should  not  exceed  50  ft.  per  minute,  while  a  slower  speed  is 
conducive  to  quiet  running  and  durability. 

For  filling  the  buckets  a  rotary  filler  is  placed  between  the 
feed  hopper  and  the  conveyor  at  the  end  of  the  lower  run.  This 
delivers  a  measured  quantity  of  small  into  each  bucket,  and 
prevents  sijiUing  between  the  buckets.  One  form  of  filler  is 
shown  in  Fig.  21,  this  being  driven  by  a  chain  from  one  of  the 


(iKAVlTV    BUCKKT  ('0^fVF.Y0R3. 

A  gravity  bucket  conveyor  con.sistst  <if  a  pair  of  endles.s 
chain.s  ninning  over  Muita1>|i-  driving  and  <  iirner  wheels,  and 
carrj'ing  a  continuous  .scries  of  buckets,  wliicli  ran  .swing  freely 
on  tninnion.s  instead  of  bi-ing  rigidiv  li.ved  to  the  chains. 
(.W  Fig,  2,,.) 

The  ciiaruiteri.stic  feature  of  tlij.s  type  of  cnuvoyor  is  that  the 
I  centre  of  gravity  of  the  full  ImcketM  must  always  roniaui  belnw 
^the  axi»  of  jm«|)eMsi<in,  thu.s  enabling  the  chains  to  travel  hori- 
zontally, vertically  cr  incline<l  ut  any  angle  without  the  buckets 
pilling.     ]''.ac|i  bucket  is  rejijly  a  little  tipping  truck  or  car 
Bunted  on  two  Hanged  wheels  ikboiit  T)  in.  diameter.     .Motion 
lie  buckets  in  tW(»  vertical  phin<'H  ut  right  angloN  to  one 
Iheris  not  fi-asible,  hoWeviT,  in  the  ordinary  typo  of  gravity 
let  conveyor;    though  attempts  have  We.-n  \»mlf  to  over- 

I  the  limitation  of  motion  in  i pinne  only  m  nImm-imI  types 

^•|||»l  which  have  not  vi>l  f.iiiiMl  mucli  favour. 

Tl iiimnn  arrangement    nf    -gravity  bioki't  e<mv«'yor  is 

that  iii'Im  iited  III  Fig.  21,  when'  iIk'  eniptv  Inn  kcts  run  through 
*  tuiiiirl  Ih'Iow  the  boiler  lioiivi'  tjocir,  and  can  l>e  uM'd  (or  lifting 
Mh<'«  iiitii  an  elevated  biiiiki'i  wlw-n  not  in  »-•■  for  lifting  coal. 
An  alternative  arrangeinent  ih  npn'srnted  in  Kig.  22,  the  intter 
fquirini;  lens  excavation  and  being  prefiTnlde  wherr  Bfthp*  an' 
handled  by  a  separjite  convivor. 

ForemptMiin  the  buckets  a  serir*  n(  tixed  tripper*  or  dum- 

fers  »ie  placed  under  the  reijiiirrd  pnintK  o(  discharge,  one 

\'\t>  (nrm  of  trip|irr  being  shown  in  Fig.S.'l      Thowc  trippcrn 

'  projecting  cum*  on  the  enH»  <>l  the  hmketi,  which  tip 

'  •••   •  through  fH)  deg.  m  onler  t"  dis«'h»rge  their  contents  ; 


Fw.  10.— ttojrmtrord  Brrurr  Ei.rv t-n-in. 


ronier  shaftJ*.     Another  fom 
IS  more  ellertive  for  Inr.-rr  i  . 
n  larye  spiocki-t  w 
into  the  mam  con- 
rate  chain  from  a  >  "i  h'  i     i  • 


of  filleris  shown  in  Fig.  2.').  which 

:>l.     Thi--  niav  be  driven  by  fixing 

llor  mhafl  and  goAting  the  wheel 

or  It  niav  be  dnvrn  hy  «  »«p*- 
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^lanv  buckets  are  made  of  pressed  steel  in  one  piece,  with  the 
ca"is  of  taalleable  iron  riveted  on  ;  others  are  made  in  malle- 
ab  e  iron  vrith  the  cams  cast  on.  The  particular  bucket  shown 
in  Fis-  20  is  a  composite  bucket  having  malleable  iron  ends, 
with  a  steel  plate  body  riveted  to  the  ends  ;  this  design  having 
the  practical  convenience  of  enabling  the  same  ends  to  be 
utilised  for  buckets  of  different  widths  by  simply  varying  the 
widths  of  the  plates. 

In  this  eountrv  most  gravity  bucket  conveyors  are  fitted 


much  more  troublesome  to  handle  than  coal,  because  of  their 
cutting  and  destructive  properties.  One  method  of  working 
is  to  utilise  a  gravity  bucket  conveyor,  at  those  intei-v-als  ot 
time  when  it  is  not  engaged  in  lifting  coal,  for  the  purpose  of 
raisinf;  the  ashes  from  the  ash  tunnel  into  an  overhead  bunker, 
from  which  they  can  be  discharged  into  carts,  motor  trucks  or 
railway  wagons.  The  bunker  may  be  constructed  of  steel 
plates  riveted  together,  cast-iron  plates  bolted  together,  or 
of  ferro-concrete. 


Fic.  20. — GBAvrrY  Bccket  Conveyou. 

with  fiat  link  Htee!  chains,  but  the  malleable  iron  chain  shown 
in  Fig.  2i)  is  al.sf>  successfully  employed,  every  link  being  alike 
and  'yist  in  <jii<!  piece.  The  large  bearing  area  is  conducive  to 
durabilitv.  The  two  strands  ot  chain  are  connected  by  cross 
stay.i  bi-rween  the  buckets,  which  keep  the  gauge  constant. 

In  Anierici  various  types  of  ti|)ping  bucket  conveyors  with 
ok-erlapping  l)uukets  arc  largely  used.  For  handling  huujjy 
niat*^ria!.f  these  are  better  than  the  ordinary  type  with  a  gaj) 
between  the  buckets,  because  they  can  i>c  fe  I  at  any  point  on 
the  horizontal  run  by  an  ordin.iry  chute  or  by  a  jigging  feeder. 


Fig.  23. — Details  uf  Tkippek. 

A  second  method  of  dealing  with  ashes  is  to  erect  a  separate 
conveyor  o.'  the  overlapping  tray  type  in  the  ash  tunnel,  deli- 
vering into  a  steel  plate  skip  outside  the  boiler  house,  which 
can  be  lifted  when  full  by  a  crane,  and  the  contents  dum])ed 
into  a  motor  truck. 

A  tliird  method  is  to  wheel  the  ashes  in  iron  barrows  to  a 
convenient  point,  and  tip  the  consents  into  the  boot  of  an 
inclined  elevator,  preferably  of  the  continuous  overlapping 
bucket  tyi)e,  which  lifts  the  ashes  into  an  overhead  cast-iron 
storage  hojjper,  fi.Ked  high  enough  to  allow  a  steam  lorry  with 
tipping  body  to  run  below  it.     Fig.  2(j  shows  an  actual  plant 


Km.  21. — SHiiAititr.ur.^T  or  <inAViTY  Convkvoii. 


I''l0.  22.— Al,TBnNATIVK  .\UHANOEMKNT. 


For  umiiW  roal.  Imwi'\  cr,  it  i*  a  debatubie  (mention  whether 
the  ovcrlnpiiinK  buckefH  nro  really  worth  the  e.xtra  coot  ;  the 
r«rv'olvini{  filler  being  <|Mit«  (•flecilve  for  foodin«  «rTiull  material. 
and  it  i*  powible  to  employ  travillinK  filh-rn  when  it  in  necehHury 
to  (roil  the  conveyor  at  more  than  one  point. 

Ash  Handlino  Plant 
A  biK  jirnbliTTi  in  ronnectirm  with  Iftff?''  power  »Ution«  in  the 
ronveyance   and   di«po<inl   of   ashen   nnd    clinker.     Tliene  are 


recently  erected  (o  deul  willi  the  ashes  and  refuse  from  a  largff 
fiiiindry. 

liy  cipcratiiig  u  Huitable  discharge  valve  at.the  bottom  of  the 
hi>|p|>i'r  a  o-ton  lorry  can  be  loaded  u])  from  the  storage  hopper, 
urjd  I  an  be  got  awav  in  a  few  minutes.  The  Kl,eani  lorry  will 
git.  I  id  ipl  its  load  at  the  neiirost  public  or  [private  tip,  a  disusfjd 
brnkyaid  or  day  pit  olten  being  utilised.  The  body  ot  tit* 
t.rurk  run  be  rapidly  tipped  by  power,  using  a  hydraulic  cylini- 
der  npernted  by  a  |iuiiip  instead  of  by  screw  geni' ',    the  lattev' 
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being  considerably  slower.  A  motor  Ion  v  thus  efiuipped  nith 
power-driven  tipping  gear  can  work  very  efficiently  and  make 
a  large  number  of  journeys  per  day  between  the  p<<wer  station 
and  the  tip.  It  is  equiUy  useful  in  other  works,  such  as 
foundries  and  .steelworks,  where  large  quantities  of  spent  sand, 
ashes,  furnace  clinker,  slag,  and  other  mbbish  have  to  be  dis- 
^o.sed  o,''  daily.  The  old  wa\'  of  loading  trucks  by  hand  shovels 
is  too  slow  and  costly  to  be  tolerated  nowadaj-s,  besides  being 
extremely  dusty  and  unpleasant.  In  country  districts  a  wire 
ropeway  can  .sometimes  be  adopted  for  taking  the  ashes  from 
the  boiler  hou.se  to  a  refuse  dump  or  spoil  heap  .situated  a  con- 
►iidcrablc  distance  awav,  as  an  alternative  to  a  motor  lorrv. 


ll(i.   24. —  ItOTABV   Fll.l.KK. 

The  continuous  l)u<'ket  type  of  elevator  is  more  suitable  for 
laising  large  quantities  of  ashes  than  the  ordinary  ty{>e  of 
dredging  elevator,  on  account  of  the  chain  being  better  pro 
tected  and  the  destructive  dredging  action  being  avoided. 
■  Another  tyjie  of  elevator,  known  as  the  skip  hoist  Working 
intermittently,  is  also  a  useful  machine,  wiiich  deserves  to  be 
better  known.  The  general  arningi-ment  of  a  skip  hoist  for 
handling  ashes,  clinker  and  rubbish  generally  is  shown  in 
]''ig.  27.  Instead  of  a  series  of  .small  buckets  bolted  to  a  c()n- 
tinuoiis  chain,  there  is  a  single  large  bucket  or  skip  having  a 


safety  rope,  thus  preventing  overwinding.  The  skip  is  held 
securely  in  its  top  position  by  the  large  friction  wheel  being 
dropped  into  contact  with  the  brake  block.  The  safety  rope 
connects  a  rocking  lerer  at  the  top  of  the  hoist  with  the  shorter 
arm  of  the  control  lever  on  the  crab. 

During  the  descent  of  the  skip  by  gravity  the  control  lever 
is  held  in  mid-po.sition— i.e.,  with  the  friction  wheel  runnin- 
free  of  both  pinion  and  brake  block.  The  motion  of  the  skip  i-^ 
checked  as  it  is  nearing  the  bottom  by  relea.sing  the  control 
lever,  thus  putting  the  friction  brake  in  gear.     The  crab  may  be 


,  2.i. KnT.VRV    FlI 


driven  by  an  electric  motor  or  by  a  steam  engine,  or  by  shaftin"- 
or  any  other  convenient  source  of  power. 

Either  hot  or  cold  ashes  and  lumps  of  clinker  can  be  raised 
by  a  .xkip  hoi.st,  and  a  point  in  its  favour  is  that  the  liftim;  chain 
is  not  exposed  to  the  action  of  the  ashes.  It  is  advi.^able  fo 
limit  the  .size  of  clinker  to  .something  likca  foot  cube,  otherwise 
there  would  be  difficulty  in  discharging  large  lumps  from  .i 


:^\ 

^ 
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The   xk'ip    IS    provided    With    four   .••niull    lluMged    wheel.H 

"•X  on  two  liiuk.H,  wliH'li  di\  erud  ut  the  t4>p,  ni>  that  wln-n 

'1'  '"  in  Its  lii)(lieHt  )HiMiiion  it  ix  aiit<>iuit|.irjilly  tipped. 

loweHt   )ioHirioii  ilii>  Hkip  i.4  filled  (lorn  u  mduII 

'.  Vllicli    rereis  es   tliv  uxlies   (iniii    iiiili  barroWN  or 

When  the  .<kip  ih  lull  tin"  lii«r--iiii;;  yywt  in  operutnd 

>  ennlrol   lever,  wliirli  ■^lul.s  ml ir  the  rriclioii 

'  '  '  '  'lip  then 

I'     itllto- 

.11'^  ..f  ,i 


"lortt^i-  hopper,     They  would  jcnih 
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current  through  a  flexible  cable  or  bj  a  petrol  engine. 
The  elevator  is  self-propelled  at  a  slow-speed,  or  it  can  be 
arranged  to  be  moved  about  a  yard  by  a  horse  or  a  motor 
lorry. 


stack.  In  order  to  minimise  the  excessive  wear  or  erosion  at 
the  pipe  bends  due  to  the  impact  of  the  dust,  ashes  and  clinker, 
the  bends  shoxild  be  of  large  radius  and  jn-ovided  with  renew- 
able liners. 


Fig.  28. — Akranoement  of  Portable  Elevator. 


.SucTio.v  Ash  I'o.nveying  Plant. 

About  till-  year  1897  a  very  flexible  method  of  unloading 
(,'rain  from  .ship.s  by  means  of  pneumatic  or  air-suction  plant 
was  introduced.  This  plant  consisted  of  a  rotary  exhauster, 
or  a  vacuum  jmirip,  <:onnected  by  a  .system  of  flexible  pipes  and 
HUCtion  nozzle  to  the  ship's  hold  and  to  an  elevated  receiver  or 
vacuum  tank  fitted  with  an  air  lock  for  discharging  the  grain. 
In  this  method  a  partial  vacuum  is  created  in  the  pipes  by  the 
exhauster,  and  the  superior  external  atmospheric  pressure 
then  forces  tlie  grain  through  the  suction  nozzle  and  flexible 
pipes  into  the  reciriver.  Tiierc  is  .tome  .similarity  in  ])riiiii]ilc 
and  mechanism  between  this  method  of  removing  grain  from 
sliipB  and  the  method  often  adopted  of  removing  dust  from 
caqteta  in  large  hotels.  The  vacuum  carried  in  the  receiver  is 
about  10  in.  of  mercury. 

Of  recent  years  the  air  suction  principle  has  also  been  a])- 
pijed  to  the  conveyance  of  dust,  ashes  and  small  clinker  in 
boiler  houses.  It  is  very  wasteful  f>f  jiower,  but  has  some  coni- 
jMrri.Kjtting  advantages.  The  method  is  convenient  for  collect- 
ing the  material  from  various  points  to  one  central  storage  bin 
with  a  minimum  of  labour.  O'  course,  large  lunjim  of  dinkei' 
cannot  l»e  handled  l)y  this  means,  but  jiieces  of  clinker  uj»  ti) 
.'Jin.  cube  can  be  drawn  through  th<^  suction  pii»es,  JShouhl 
the  clinker  formed  be  of  a  friable  mitiire,  a  breaker  for  reducing 
the  clinker  to  a  small  size,  though  not  eHNeniiiil,  is  convenient 
and  (lesir;ible,  Itecause  even  when  the  clinker  is  friable  u 
breaker  di-als  automatically  with  occasional  lumps,  and  it 
also  regulates  to  some  extent  the  flow  of  the  clinker  intu 
the  suction  pijie.  In  comparison  with  the  power  HMjuired  tu 
maintain  the  vacuum  in  the  system,  tin-  power  absorbed 
ItV  the  clinker  breaker  is  not  great,  but  at  h'ast  5  ii  v.  should 
be  jirmide*]  for  this  purjiose. 

In  instiillations  where  then-  is  no  underground  ash  cellur, 
and  therefore  no  convenient  uce(miniodaiir)n  .or  a  breaker,  it  is 
usual  to  fix  a  grid  near  tin-  Ixiih-rs  over  the  receiving  box  in  the 
Miction  ash  pipe,  and  on  this  grid  any  pieces  of  clinker  too  large 
to  pass  through  the  lioh^s  have  tti  be  broken  up  by  hand.  The 
j.ipe  jejKls  the  ashes  to  a  large  overlieail  bin  or  receiver  with  u 
ciinieal  J<ottom,  Irnm  which  they  are  convenic^ntly  di«chari;e(| 
into  carls,  motor  Wagons  or  railway  trucks.  A  water  spray 
may  be  (itt^-d  at  the  inbjt  of  the  pipe  into  the  rei  eiver  to  keep 
drrwn  the  duKt.  The  air  paHses  from  the  lop  of  the  receiver  to 
i      exIiuilAter,  and  thence  may  be  led  into  the  m;iin  c  himney 


An  incidental  advantage  of  the  pneumatic  system  of  con- 
veying ashes  is  its  utility  in  minimising  dust,  the  large  quan- 
.fities  of  dusty  air  drawn  into  the  suction  pipe  assisting  to  keep 


es  IS  it.s  ucuity  in  minimising  aust,  cue  large  quan- 
sty  air  drawn  into  the  suction  pipe  assisting  to  keep 
lar  clean  and  well  ventilated. 


ihe  ash  cell 


Cyclic   Candle-po^ver   Change   >vith 
AlteriiaHii^    Current.* 

Hy     1>.     1..     >IA1«KI.K. 

.At  tlie  Pennsylvania  State  ('ollet;o  a  metliod  was  recently  devised 
whereby  the  change  in  tlio  candle-power  of  the  filament  during  a 
cycle  of  alternating  E.M.F.  could  be  measured. 

This  method  is  aimdaptation  of  the  step-by-step  method  of  tracing 
alternating-ourront  wave  forms  to  photometric  mea-surements.  The 
only  .special  apparatus  u.sed  is  a  small  synchronous  motor  to  drive 
tlie  seelored  discs  f^cncrally  found  among  the  accessories  of  any 
Ktandard  pliotoinctric  ci|iiipmt'nt. 

The  sectored  discs  were  fastened  to  the  shaft  of  the  synchronous 
motor  by  means  of  a  face  plate  and  thumb  nut.  The  pointer 
attached  to  the  face  plate  is  set  opposite  a  circular  scale  concentric 
witli  the  discs.  This  scale  wiis  laid  oil  in  divisions  corrosjionding  to 
10  electrical  degrees  on  the  voltage  wav<\ 

1'ho  apparatus  was  mounted  on  the  photometer  bur  directly  in 
front  of  the  lamp  under  test,  and  the  motor  was  operated  on  the 
same  alternating-current  circuit  to  which  the  test  Ittmj)  was  con- 
nected. 'I'hen,  with  the  pointer  set  to  an  arbitrarily  chosen  zero 
or  startinj;  point  on  the  circular  scale,  the  iiKilor  was  brought  up  to 
Hl>ee(i  and  synehronised  witli  the  lamp  circuit,  and  plioloiiietric  read- 
ings were  taUon.  The  motor  was  then  sto[)pcd,  and  the  discB  wore 
lolatcd  on  the  motor  shaft  through  an  arc  e(|uivalent  to  10  elootrioal 
ilegrees  on  the  voltage,  wave,  after  which  the  motor  was  again 
HynchroniHcd  and  photometric  observations  were  made.  This  pro- 
cedure was  followed  until  the  discs  had  made  one  e.om])lctc  turn  on 
the  shaft  of  tlii^  motor. 

It  is  evident  that  thi'  lihiment  of  the  lamp  will  \h-  .■xposcd  to  the 
lilioloiiiet<'r  screen  during  successive  intervals  of  limi^  who.se  h^nglh 
di'peiids  ujioM  the  dis('  opening.  II  is  also  evich'iit  that  with  the  sami' 
nurnb(>r  of  disc  openings  as  there  are  poles  on  the  rotor  the  lilamoni 
will  be  expoH(!d  to  the  screen  during  similar  intervals  aiid  at  similar' 
jHiHitionH  on  both  positive  and  neg(itiv<"  loops  of  the  voltage  wave. 

In  IIh^  ease  ftxamined  the  cjindh'  |io«er  valu,es  were  obtainiid  with 
n  (hsc  oi>eiung  of  nppr(>.\inuilely  one  thirty  sixth  the  lotiil  disc  area. 
Mild  arp,  (hi<r<'fore,  average  viiiiics  for  portions  of  the  voltage  wave 
concMponding  to  ID  eleetriial  degrees.      \o  iitteiiipl   1ms  been  mad 
up  to  the  present  time  (o  obtain  simultaneous  values  of  voltage  and  j 
candle- [Kiwer  to  dot^-rminn  whether  the  maximum  valuiw  of  candle 
power  oeein'  HimultiineoUHly  with  the  maximinu  values  of  voltaue. 
*   Almlniot  of  an  article  in  Hie  ■'  KKrtiiiiil  Worl.l." 
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Last  week  a  discussioa  upon  the  metric  system  was  held 
at  the  Institution  of  Electrical  Engineers.  The  object  was 
to  determine  whether  the  adoption  o£  this  system  would  be 
to  the  advantage  of  the  electrical  indu.stry,  and  it  was  opened 
by  Papers,  which  we  give  below,  by  .Mr.  L.  B.  Atkinson  and 
Mr.  A.  J.  Stubbs. 

THB  "PROS  AND  CO\S"  OF  THE  METRIC  SYSTEM.* 
>      by  llewelyn  b.  atkfnson. 
Introductory. 
For  the  pa,st  30  years  there  ha,s  been  a  discussion  proceeding,  a--! 
to  whether  Great  Britain  should  adopt  the  Metric  System  of  Weights' 
and  Measures.     This  Paper  is  an  endeavour  to  define  clearly  the 
real  issues  that  are  the  subject  matter  of  such  a  discussion. 
The  Qfestions  .^t  Issue. 
The  points  at  issue  may  be  summarised  as  follows  : — 

1.  The  question  of  the  decimalisation  of  moneys,  iieiijlilt  and 
ineasurex,  that  is  :  (a)  Is  a  system  of  moneys  or  weights  or  mcasure-s. 
in  whicli  the  successive  niaj^nitudes  are  multiples  of  10,  better  than 
a  system  in  which  other  multipK'inK  factors  are  u.sed  "!  ('')  If  so,  is 
the  metric  system  of  weichts  and  inoa.sures  (which  is  a  decimal 
system)  the  best  system  to  adopt,  ami  what  monetary  .sj'stenj 
should  bo  adopted  ? 

2.  7'A«  qnestinn  of  the  actual  mafftiitiidei  involved,  that  is:  Are 
the  metre,  tlic  kilogram,  and  the  litre,  with  their  multiples  anti 
sub-multi|il»s,  better  than  the  yard,  the  pound,  and  the  gallon, 
with  their  multiples  and  subdivisions,  either  absolutely,  or  b<«ause 
of  their  arithmetical  relations  ? 

'.i.  The  iiiteilion  of  {xilicij  :  (a)  Is  it  so  desirable  to  have  a  imiversal 
world- wide  system  that  even  at  the  risk  of  not  bavins  the  best 
system,  we  should  adopt  a  .system  whii-h  would  then  become  uni- 
versal ?  {!>)  If  .so,  is  it  good  business  at  this  particular  moment  to 
adopt  a  system  with  which  our  enemies  are  more  familiar  than  wc 
are  ? 

licavinc  the  coinage  question  for  the  moment,  the  systems  of 
W€!ight«  and  measures  whiih  arc  under  discu.ssion,  are  as  follows  : 
The  British  System,  the  Metric  .Sy.stt-m,  and  the  CCS.  or  Absolute 
System. 

The  three  systems  name<l  above  licinK  delined  lus  to  their  legal 
standards,  it  becomes  necessarj'  owing  to  the  range  of  sizes  which 
have  to  be  mea.sure<l,  to  have  multiples  or  sub-multiples  of  these 
units. 

It  is  customary  in  .H<-hools  and  works  of  reference  in  setting  out 
tables  showing  the  multiples  and  sub-multiples,  to  include  a  very 
large  number  of  luc  asurcs  which  relate  only  to  spwitic  trades  or 
goods,  anri  whidi  are.  in  fact,  never  uH«-d  except  by  a  comparatively 
Hiillill  niindter  of  [X'Ople  ilealing  in  ]iarticu|ar  product.-*.  In  the  ea.se 
<)f  the  C.f  !.S.  or  .Absolute  System,  no  siieh  tables  lis  a  ruleexist.  and  it 
ronuiins  to  consult  books  of  reference  to  liiiil  out  what  are  the 
multiples  thai  an-  orrliiuirily  being  used,  wliicli  an-  thase  PX]ir<-s»-<l 
by  a  tijiure  Mudlii>lied  by  a  power  of  10.  In  the  original  I'ajK-r  the 
author  tlien'forc  sets  out  ImIiIch  of  multiples  and  sub-nudtipli's  of 
the  units  in  th  se  various  systems,  which  nally  are  the  multiples 
with  whiili  traile.  coinnw-ne.  iind  wientilii-  work  Jini  carried  on. 

\n  has  already  lii'cn  imlicali  d,  there  are  in  us<-  by  sjiecial  tradi'.x 

Mrilish  Mieasun-x  which  are  related  to  the   llrilisli  tables,  but   the\ 

not  ill  general  use  and  may  Im<  rpgnriled  as  Ntnteiiu-ilts  of  i-crtain 

Ileal    fiu-ts.      .\s    instanies    are    mentioned    (luw<r    rrbituiK    to 

i'|iing,  cerottls  and  meal. 

I 'ic  i|uestions  whii'li  «ere  -let  out  early  ni    iliw  I'aper    nniy  iw>» 
I.  alt  with. 

TiiK.  (^rusTniN  III    Dki'I.m  \i  i~  uiiiN. 
'  far  an  the  actual  learning  of  thmo  labicH  m  the  number  of  nain<"< 
I 'urr-t    to    lie    inaxlen-d.    then-    is    lillle    liilli-ri'nce    betwo-n    the 

■  I  Ills    nysfenwi.      Th"'    underlying    and    e— "iilial    dillen-nce    iM'ilij! 

>  '<  the  Mnlish  Hynlem  of  lenvMi  up  to  Ihe  yanl.  and  of  ueighlH  and 
iiii-iwuriM  pniiieil  by  niullipic"  of  2,  the  mclric  and  <'.<!. S.  wyiteMi 
by  miilli,ileM  of  III.  This  pi'inl  in  vital  nml  fundaiiM-iitiU.  The 
•rKunieiitx  pill  forward  by  '<cieiitilie  |M<oplc  und  mereliiqit«i  and 
traders,  m.  far  us  they  relat«'  In  Ihe  arilhinrlu nl  •lile  nf  the  i|Un<lion, 
pivnt  oil  Hum  dllfennner. 

llMWhy  do  lliesr  dllTen-iiciv  prr«-nl  advaiiLinc  lo  dilleri-nt  gr<iup> 
of  iiii|i\  idiialo  '  The  author  Ihinki.  Ihe  an-wn  i-  Ihi".  Wherryrr 
It  i«  ,n-<|uire<|  |o  do  a  calculalion  bv  a  enkubitno;  iiiaeluiie,  or  by  <> 
rIMk  ruin,  or  tAblr  of  lognrilhm*.  »t  nul  In  rnpid  enleiiUlion.  nr  to 
•  Abfltritrt. 


perform  additions,  there  is  no  question  but  that  measures  which 
proceed  by  multiples  of  10,  following  our  decimal  s^-stem  of  arith- 
metic, are  superior  to  any  others.  On  the  other  hand,  that  at  least 
no  per  cent,  of  the  people  of  any  country  do  not  use  any  of  these 
aids  to  calculation,  and  they  perform  their  calculations  by  mental 
arithmetic  or  by  ready  reckoners.  It  is  then  simpler  to  have  a 
variety  of  units  connected  together  by  such  short  intervals  as 
2  and  4  and  other  multiples  of  2.  enabhng  mental  arithmetic  to  be 
performed  very  easily.  We  have,  therefore,  to  decide  whether  it 
is  more  important  to  cater  for  a  large  miss  of  people  of  moderate 
ability  who  work  by  mental  arithmetic,  or  whether  it  is  better  to 
cater  for  those  of  a  liigher  .scale  of  ability  and  able  to  use  aids  to 
calculation. 

yiESTIOS    OK  THE    .AcTCAL  MAGSITtn)ES    INVOLVED. 

Some  words  may  now  be  said  on  the  actual  merits  for  general  and 
engineering  piu-poses  of  the  uiu'ts  existing  in  the  various  systems. 
So  far  as  ordinary  trading  and  .domestic  purposes  are  concerned, 
the  pound  and  the  half-kilo  weight  are  the  weights  best  suited  for 
the  mass  of  the  population,  the  kilojram  being  too  heavy  for  a 
general  standard.  For  wholesale  purposes  the  ton.  or  1,000  kilo- 
grams are  units  of  a  right  magnitude,  whilst  the  weight  of  about 
1  cwt.  or  112  1b.  (say  50  kilo?)  is  another  weight  which  Ls  more 
useful  than  100  kilos  because  it  happen  to  be  about  the  maximum 
weight  that  a  man  can  conveniently  handle. 

For  m?asures  of  length  there  is  obviojsly  nothing  to  choose 
between  a  metre  and  a  yard,  whilst  the  foot  Is  an  exceedingly  useful 
iliniension.  For  general  purposes  probably  a  centimetre  Ls  more 
useful,  needing  less  sub-dividing,  than  the. inch,  but  on  the  other 
hand  the  1  Hi  inch,  which  is  the  smallest  measure  used  in  general 
work,  is  better  than  I  millimetre,  which  is  too  small.  In  engineering 
the  1  KXt  anil  I  l.diHJ  of  an  inch  are  generiilly  concede*!  to  be  mort- 
useful  than  the  millimetre  and  the  tenth  of  a  milliiuetre.  Thus  so 
far  as  the  actual  magnitudes  are  concerned  the  balance  of  advantage 
seems  to  lie  with  the,  British  standards  of  length. 

.Vs  to  measures  of  volume,  there  is  not  a  great  deal  to  choose,  the 
.1  pint,  which  is  a  eommon  measure,  is  not  far  from  the  j  litry.-.  One 
gallon  and  live  litres  lieing  of  the  same  order  of  magnitutle  are  both 
readily  expressible.  The  metri  system  presents  the  advantage 
of  having  the  unit  of  volume  also  a  direct  multiple  of  the  unit  of 
leiiuth.  This  latter  advantjige.  ho.vever.  only  appeals  to  engineers 
and  scientilic  ]>eople.  because  ordinary-  ]H\)ple  do  not  know  how  to 
perform  calculations  ba.setl  on  spccitic  gravity. 

On  the  questions  therefore  of  absolute  magnitude  there  seems  to 
be  no  •itronir  reason  for  advo.-ating  or  for  opi>a*im;  a  chanjre  in  the 
standards. 

The  Qi'ESTios  uk  I'm  p  \ 

It  is  e(mce<led  by  all  parties  that  it  is  de.-.iralile  llmt  a  uni^enial 
system  of  weights  and  measures  should  be  adopted  by  all  nations: 
and  Ihe  only  ((ucstioii  is  whetlr-r  the  Kriti>h  .system  Ls  Ix-tter.  The 
va.st  bulk  of  Ihe  |>e<)ple  of  a  coui\try  are  never  eimscioiLsly  afTix-t<-d 
by  the  weights  and  measures  of  another  comitry- ;  it  Ls  the  iuer.-hanl.s 
and  engineers  who  are  dinstly  aibstiil.  Hence,  although  a  bad  or 
ditbcull  System  of  me:usures  may  hamper  our  fori-ign  trade,  .■w  the 
bulk  of  |>:-ople  cannot  apprt-ciate  the  dillicully  thert-  Ls  no  general 
feeliiii;  of  dcMire  for  a  change,  which  is  entirely  conlinetl  to  tho.s«- 
with  an  inU-rnational  oullook. 

Till"  follow  iiig  jioints  may  now  Ik>  summarise<l  >o  ils  to  ^rj-st«Ilisr 
the  i.sMues  : 

I.  (d)  The  qiieslioii  of  a  di-<-imn|  syxtem  as  ntfaiiint  a  i«vnU>in  on 
the  ba.s»>  of  two,  de|H-ii(Ls  at  pre.-«-nl  on  «hc(i  '  >  '  onsidor 

the  eoiivenience  of  a  largi-  ii\imlM-r  of  |«-r.ii:  •  il  arilh 

inelic,  or  a  Ninaller  number  caleulaliiu:  l'\    '< 

2  iumI   I.   ('<)   On  the  question  of  tie  ii\ol\-rd. 

I  ben-  seems  no  slroiu;  n-asiui  for  or    .  r   melne 

systi-iii.  and  if  a  dis-inial  syst»<iu  i    to  li.   s, ..  cni  iiuk>< 

reiLsonable  to  adopt  the  one  nlrendy  uiMlerMtood  by  n  Urge  numlH<r. 
inUier  Ihan  construct  a  wbollv  new  one 

:l.   (i-)   The   qiK-ation   of    i     '  "  ■     ,, 

I  iimnion  k;roiinil  broadl\ 
lag>'».  but   tho^-  hIio  l.w 

advAiilagp  of  a  imixrrsal  >\    li  iii  u    i  ■( 

iibiuidoniiig  the  Uriluli  svnleiu.      Tie  '  ■! 

Ihn  n-iwoiM  sliiteil  in  the  p.^jx-r  IHaI  IIi<    

adopt  ii\g  Ihn  metric  <\iil(>iii. 

l)KnUAI>  ('<U\Ai.»'. 

The  i|un<tinii  of  »  «|e«imr\l  cutnime  i-  '"<  "  iliiU'tvni  fthiiiiig  from 
the  i|iiei<lion  of  i»  dpcimal  iiy«lcm  of  weight*  and  mdwurrn  or  an  to 
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the  question  of  the  metric  or  other  universal  system  of  weights  and 
measures.  A  single  international  gold  money  standard  is  of  no  use. 
and  decimalising  the  currency  is  therefore  largely  one  of  the  con- 
venience of  the  particular  country  concerned.  The  principal  dis- 
cussion really  hinges  on  whether  12  as  the  base  of  the  small-  de- 
nomination has  great  advantages  over  10. 

CON'SEDERATIOSS     AFFECTING     THE     PKOCEDrRE     TO     BE     ADOPTED 
IF   IT  SHOULD   BE   DECIDED   TO   ADOPT   DECIMAL  COINAGE    AND 

Metric  ilEAsrREMESTs  in  the  United  Kingdom. 
Under  this  lieading  the  author  proceeds  to  consider  the  measures 
which  could  be  adopted  for  a  change  of  system,  and  the  following 
L's  put  forward  as  a  practicable  and  possible  programme  : — 

1.  LegaUse  and  enforce  decimalised  currency. 

2.  Obtain  an  alteration  in  the  standard  poimd  and  gallon,  making 
them  in  fact  direct  multiples  of  the  kilogram  and  litre. 

3.  Start  an  educational  campaign  based  on  improving  the  general 
standard  of  education  so  that  a  complete  decimahsed  system  could 
be  brought  into  force  and  made  compulsor\%  because  it  could  be 
used  by  the  people  who  have  to  use  it. 

4.  And  subsequently  put  in  force  compulsorily  the  metric  system 
of  weights  and  measures  of  capacity  by  merely  changing  the  names 
and  abolishing  the  multiples  based  on  the  factor  2. 

5.  Finally  put  in  force  compulsorily  the  metric  system  of  lengths, 
tthich  will  by  that  time  have  become  largely  used- 

A  Bill  for  the  acceptance  of  Parliament  would  require  detailed 
coasideration. 

There  are  hundreds  of  legal  enactments  which  fix  the  price  of 
tolls,  railway  rates,  dock  dues,  charges  for  water,  for  gas,  for  elec- 
tricity, for  cabs,  trains,  buses,  for  stami)s  and  fees,  for  sales  of  goods, 
forms.  &c.  Each  of  these  has  to  be  hunted  up  and  scheduled  :  for 
each  of  these  a  proposal  has  to  be  made,  and  if  possible  agreed  before 
the  House  of  Commons  is  reached. 

As  the  Bame  process  will  have  to  be  gone  through  again  if  tlie 
metric  mea-sures  of  weight,  volume,  and  length  come  into  force,  it 
certainly  would  be  desirable  at  least  to  make  the  change  in  the  lb. 
and  (,'allon  herein  sugL'c^ted,  at  the  same  time  as  the  coinage  is 
decimali.'w.d. 


A  CASE  FOR  THE  ADOPTION  OF  THE  METRIC  SYSTEM  (AND 
LECIMAL  COI   AGE)  BY  L  REAT  iRITAIN.* 

11 Y    A.    .1.    ^Tl  UBS. 

I.   The  Metric  f>ysTt;M. 

(a)  (hriyin  of  the  Syitem. — The  idea  of  the  metric 'system  was 
sug^'e«te<l  by  James  Watt,  in  a  letter  to  a  friend  in  1783.  Rather 
letw  than  130  years  ago  the  French  developed  this  idea  into  a  very 
ciMiiplele  .tyHtcm  at  the  time  of  the  Revolution.  The  metric  system 
(ift  it  i>^.  iM  nimpler  and  more  practical  than  the  metric  system  as 
ori(!iniilly  proposed. 

('/)  IWrix  of  lilt  Si//ileni.-  'TUo  whole  .Kystem  is  ba.sed  upon  the 
tiifire,  the  unit  of  kiiylli,  which  is  now  the  distance  between  two 
mitrkH  on  a  certain  rod  of  jtlutinum  inwrted  in  a  concrete  block  in 
PariM,  and  on  c-ertain  copies  of  thin  wjiieh  have  bein  distributed  over 
the  worhl. 

The  unit  of  weight-- the  kilogram  -  is  derived  theoretically  from 
the  m'-trc  iw  being  the  weight  of  one  cuhic  decimetre  of  pure  water 
at  it*  iiiaxiniuin  tlenxitv.  and  is  reprewnt<-rl  pliysif'ally  by  the  weiglit 
of  a  I  ertain  piece  of  platinum 

The  unit  of  capacity  in  the  lilrr,  which  is  tlie  ronlrjit  of  unc  luhic 
de<im<ilri-. 

The  primiiry  unit«  iidopted  are  IhiiN  the  metre,  the  gramme,  and 
the  litPf  Sub  and  multiple  unitx  are  ih'rived  by  ratios  of  10  the 
mibunitx  being  d(i<ignal4><l  by  uniform  Ijiliii  and  the  multiple  units 
•>y  iiriifiirm  tIrK-k  jirelijicH. 

In  retail  tranHai'tinnn  it  in  often  coiivi-nieni  to  revert  to  fnietionx, 
r.'j..  to  buy  I  A  kilo,  or  I  kilo. 

(r)  tfimiKiri'iiii  wilh  /iii;//i/i/i  WriyhlH  nii'l  ,W"Mi/rc<. -  The  author 
then  pro'-eMjn  to  «-t  out  in  tabular  form  our  principal  tablen  of 
len|{th,  weight,  enpiicity,  aiul  wpiare  mcnxiire.  It  in  hIiowii  that  for 
2«  itenu.  there  i,re  17  d'iflen-nt  ratio*.  2.  3.  4.  4J.  TiJ.  H.  »,  1(1.  I'.».  1(1. 
2<».  27  11/32.  2H.  '.Vt[,  40.  lit.  I.O'Nt.  wherefiM  under  the  metric 
MVfteni  the  only  mtio  in  Id -thiil  of  the  ordinary  notation. 

Hut  the  multiplicity  of  ratioi  in  not  theonl.V  objeeliori  to  die  clwuw 
which  we  <  ill  our  nyxleni.  A  unit  may  vary  actordiiiK  to  (he  rom- 
modify  to  «hich  it  in  applied.  TIhih  if  one  buyn  a  •  mIoih-  '  of  meat 
oui   gelK  H  lb.  ;    if  one  buyii  a  "  k\i<w  "  of  (Mitatoi-'<  one  ge(«  |  |  Mi. 

l'erhn|in  the  moit  iiNtoundini!  lonrlition  in  n  coniminiity  under 

i|,e  .oMlriil  of  Wi'ightx  and   .MeaMinn  Aefi.  in  that   wlii<'li   oblaiiiH 

■  Imrtoriiiu  in  f'rrn,  which  in  nold  b\  '  '    '    •  reekoiUHl 


..\l>«tni<a. 


The  lb.  troy  is  less  than  the  lb.  avoirdupois,  but  the  oz.  troy  is 
greater  than  the  oz.  avoirdupois.  This  anomaly,  however,  has 
recently  been  abolished  by  the  expedient  of  making  the  ounce  the 
onh-  troy  weight  unit. 

.4nother  example  of  the  sy.'stem  of  chaos  is  afforded  by  our  land 
measure.  If  one  wants  to  set  out  a  square  of  exactly  one  acre  one 
can  do  so  by  making  the  side  of  the  square  the  convenient  length 
of  rather  less  than  69-58  yards.  Of  course  in  the  metric  measures 
the  length  of  the  side  of  a  square  hectare  is  a  hectometre  and  of  a 
square  kilometre  is  a  kilometre,  just  as  with  us  the  length  of  side 
of  a  square  yard  is  a  yard. 

Those  who  object  to  the  adoption  of  the  metric  svsteni  often  refer 
to  alternatives. 

Xow,  I  submit  that  there  are  only  two  possible  courses  open  to 
the  British  people  in  this  20th  century. 

We  can  retain  the  British  tables  or  we  can  adopt  the  metric  tables. 
To  talk  about  a  duodecimal  system,  for  instance,  Ls  only  to  waste 
words.  It  has  not  the  remotest  chance  of  semiring  the  adhesion 
of  mankind.  The  only  practical  way  of  mending  our  present  system 
is  to  end  it. 

II.     AdvANTACJES    OF   THE   METRIC   SYSTEM. 

(a)  Scientific  Basis- — The  benefit  of  the  metric  system  being  on 
a  scientific  basis  appeals  to  electrical  engineers. 

By  universal  consent  all  relations  of  weight  are  based  upon  the 
weight  of  a  unit  mass  of  pure  water  at  its  maximum  density.  Thus, 
for  example,  the  specific  gravity  of  water  is  taken  as  unity  and  all 
other  materials  are  related  to  it  by  reference  to  the  weight  of  equal 
mass.  As  a  cubic  foot  of  \\ater  weighs  62-288  lb.,  the  weight  of  a 
cubic  foot  of  any  other  material  may  be  ascertained  by  multiplying 
its  kno«-n  specific  gravity  by  62-288  lb.  Under  the  metric  system 
as  I  cubic  decimetre  of  pure  water  weighs  1  kilogram,  tlie  weight  in 
kilograms  of  any  other  material  is  represented  by  its  specific  gravity 
without  calculation.     .So  with  other  ratios  of  everyday  use. 

{!))  Simplijicalion  of  Calculations. — The  scientific  basis  of  the 
metric  system  conduces  to  consiseness  of  conception,  but  the  sim- 
plification of  all  ordinary  calculations  is  almost  beyond  expression. 

I'nder  the  head  of  simplification  I  think  it  is  fair  to  put  engineering 
iliauings.  What  a  mi.xture  of  dimensions  "ne  get  now.  Even  where 
restricted  to  Englisli  measures  we  get  feet,  inches,  and  quarteis, 
eighths,  sixteenths,  thirty-seconds,  sixty-fourths,  and  mils.  Under 
the  metric  system  every  dimension,  large  or  small,  can  ee.^pressed 
in  millimetres  and  automatically  translated  when  the  higher  unit 
needs  to  be  expressed. 

(c)  Mechaniral  Calculator. — Again,  with  the  metric  system  clerks 
and  accountants  would  find  that  in  all  calculations  the  oi-dinary 
decimal  calculator,  or  even  the  slide  rule,  will,  give  all  the  results 
required. 

(d)  Education. — Of  221  head  nvasters  who  reported  upon  the 
subject  in  1903,  212  expressed  unreserved  support  of  the  metric 
system,  as  its  introduction  was  estimated  greatly  to  c<'onomise 
school  life,  Uil  masters  e.stinuited  the  time  at  I  year,  30  masters 
estimated  the  time  at  2  years,  and  6  masters  estimated  the  time  at 
3  years. 

(e)  Inlernalionalisatipn. — The  inconvenience  of  want  of  uni- 
formity of  international  measures  has  been  impressed  even  iqion  the 
"  man  in  the  street  "  during  the  war. 

This  inconvenience  is  enormous  to  engineers  and  others  who  have 
couslaiitly  to  deal  with  works  of  foreign  and  of  .\inerican  authorship. 

With  almost  every  kind  of  ironwork,  some  dintensions  are  expivssed 
in  fit-l  and  some  in  inches,  or  even  in  special  gauge  numbers. 

Scientists,  whose  work  is  inU-rnational,  are  practically  compelled 
to  expi-es-s  their  results  in  international  teriiLs,  even  if  they  also  use 
tlje  English  measures. 

III.      OlSADVANTAGKS    OF   A    CUANIIE    OF   SvsTKM. 

ill)  (Irnrral.  1.  English  Mea«iire-i  n-ell  known.-  That  there  aiw 
a]>i)reeiidile  advantages  presented  by  continuance  of  the  present 
])r(ieedure  canno(  he  (|ucstione(l.  Our  measures  have  come  to  bo 
known  by  men-hants  of  all  nations  and  in  many  cases  our  practice 
has  hr'coinc  |)ra<ti(-nlly  inleinational. 

2.  -Again,  the  unit  of  i-a))iieity  of  a  ship  is  the  (on  register,  e(|Ual 
til  llMi  l-jivlish  cub.  ft.,  although  the  ton  measurement  of  cargo  is  only 
Ml  cull.  f(.  Yet  this  typii-ally  British  nileof  thumb  unit  is  still 
of  woi'ld'Wide  iieeeptanep.  even  by  the  metric  eoinitries. 

Whatever  advimtages,  however,  may  be  ailinittfd  in  the  Uritish 
nieaMiimm,  tlwir  continued  use  shuts  us  oil  from  any  advantages 
I  lint  inky  he  presented  by  a  truly  international  system. 

(/i)  (ii.ll.  .1  (Ifnernl.  The  ohje<-tiou  to  the  change  that  has  to 
be  (aUen  most  HerioiiMly  isperhiips  the  matterof  the  cost  involved  in 
niiiUing  till'  change.  This  would,  however,  he  hoi  lie  in  relatively 
siniill  MiiiiiK  liy   liusincHHeM  iici-ording  to  thii  turnover.      I'rogressive 
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retailors  fluiing  the  last  few  years  have  >■  iiipijed  "  not  only  their 
weights  but  their  scales  in  favour  of  direct -reading  balances.  Those 
balances  could  be  corrected  to  the  new  weights  for  a  relatively  very 
small  sum. 

2.  Engineering  icorh. — Similarly  with  a  big  engineering  firm,  the 
cost  of  the  change  for  templates,  gauges,  meters,  dies,  &c.,  will  for 
the  most  i)art  only  precipitate  normal  renewal,  and  will  be  a  mere 
decimal  point  of  the  regular  expenditure  imder  many  overhead 
charges,  such  as  postage. 

3.  Kiilimale».  Taring  of  Railwaii  Trucks. — A  great  railway  en- 
itineer  recently  showed  how  the  comparatively  simple  process  of 
re-taring  all  the  railway  trucks  would  cost  about  £4fK),0(tO.  But 
railway  trucks  are  re-tared  normally  when  they  come  into  the  shops 
for  repaur.  so  that  this  would  appear  to  be  (|uite  a  minor  matter.     , 

Shiphuittlinfj.—Jn  189.5  the  president  of  the  North-East  Coast 
Institution  of  Engineers  and  Shipbuilders,  when  advising  the  then 
I'rime  ^L■nister  (Jlr.  Halfour)  that  his  membei-s  were  unanimously 
in  favour  of  the  change,  stated  that  at  his  own  works  with  a  wages 
bill  of  £2,.')(KJ  a  week  the  cost  of  the  change  «  ould  be  little  over  £UH). 

4.  Effects  on  Existing  Plant.— ^Therc  would  not  be  the  slightest 
need  to  alter  the  dimensions  of  machines— toolmakers  might  even 
continue  for  years  to  make  ."Ji-in.  latlics  if  they  wished. 

It  must  not  be  understood,  however,  that  generally  using  the 
present  measurements  and  giving  them  metric  nomenclature  is 
adoption  of  the  metric  .sy.stem.  \Vc  should  ultimately  use  round 
figures  in  the  metric  .system  as  we  do  in  the  Knglish  and  should,  for 
•■xample,  not  stock  1-in.  rod  and  call  it  '2'i')  mm.  but  should  have 
2.")  mm.  rod  as  the  sfanrlard  item.  I 

(c)  /.os.9  of  Mental  and  .Manual  FariUlii  {llaltil). — One  jvspcct  of 
the  change  that  |)erha])s  more  even  than  the  cost  will  be  felt  to  bear 
hardly  upon  the  individual  is  the  lo-ss  of  expertness  and  facility  that 
is  bound  up  with  the  existing  practice. 

Mast  people,  however,  will  readily  adapt  themselves  to  the  new- 
conditions,  and  for  those  who  cannot,  facilities  will  exist. 

((/)  hnal  Storks.  — (H  coursi-  in  commerce  during  the  transition 
■,tage  the  two  things  themselves  would  actually  exist  ;  at  first  th<' 
^tock  of  i-in.  bolts  would  predominate,  and  at  last  only  the  12'nun. 
Iioltw  would  be  obtainable  except  as  i^  special  order.  Eor  many  a 
long  rlay  we  should  continue  to  think  of  distances  in  mill's,  but  when 
«e  had  to  pay  in  kilometres  we  should  gradually  get  to  think  in 
kilometres. 

(«>)  /)ijjici,lli/  of  Wdrking  in  Ihcimali.-  It  is  a  little  perplexing  to 
know  how  Ix-sl  to  <'ount<T  this  objection,  because  so  many  opponents 
of  the  metric  system  contend  that  it  would  be  bitter  to  decinudi.se 
llie  Knglish  weights  and  measures.  Hut  ri'ally  the  ditliculty  has 
d ready  b(vn  overcome.  The  Knglish  mechanic  is  (|uite  used  to 
uorking  to  mils,  i.e..  {\{W\  in.,  and  oeeasicmally  carries  the  divi.sion 
to  the  fourth  place  as  (MHHII  in. 

(/)  Correction  of  l>ran<ings.  Kor  the  most  part  there  neeil  be  no 
corrections.  .VI  presi-nt  in  works  and  druwiiig  ofliees  where  a  few 
ilrawingH  to  nietrii'  seaira  are  handlol,  no  confusion  results.  How 
irnich  h'SM  would  drawings  to  the  familiar  siales  nc»'d  speeiul  treat- 
ment in  the  transition  stagi-.  Kut  really  the  refercnees  to  old 
drawiiiuM  .lie  not  very  considerable. 

I\'.    CiiNniTinvs  iir  Inthdhiition. 

Niiine  appns'iable  inconvi'iiience  will  have  to  bi"  faced  by  Hie 
conimunily  when  the  tiansilion  fion\  Kngbsh  to  metric  measnris 
iH-gins,  but  this  noidd  be  less  in  the  inimcdi  >lc  future  than  at  any 
Inter  time.  Our  exinting  standurdM  have  ulrcmly  U-cn  rudely 
(liNlurbi'd. 

Kurt  her,  i^ieal  mjissisi  nf  our  nu*n  who  will  lie  returning  from 
Krance  will  be  to  a  limited  extent  faiiiilinriHed  with  tbo  Fll'nch  coinH 
and  minor  nieiiMiires, 

An  reKiirds  Hie  i|iiestioii  of  cniiipiilsinn  it  i-  cleiifly  impraelieable 
iitherwiM"  III  carry  out  any  refuriii  which  nllcttH  the  pockets  ami 
iiiIcicmU  of  varimiM  •••clinrn  nf  Hic  i  omniiiliit  \ . 

W    Dki'Im.m.  CitlM.M.f;. 

(«)  Urili'li  I'aiikrrt'  Si/ilrni.  Allhnngh  the  subjrt-t  of  eoinage 
in  very  closely  iimiH'iiiled  with  thai  of  \Vfiulit-<  and  nieiuiiimi  the  Iwo 
Htf  n-ally  i|iiil<<  dislinet  and  are  ■  iipiiblr  of  «i'|nirale  In'ntment. 

The  lii«tiliile  of  Hankers  tlim  year  adoptcl  the  npoil  of  a  com 
mitti'e  iippiiiiitcil  tocoiisidei  the  w  hole  mi|,|e(  I .  \thii'li  nTomnM  ndisl 
the  iiitrodiM'liiin  of  a  diNUiial  syiteiii  IhiM'd  li|">ii  the  pn-ia-nl  gold 
nIiiiiiIiiiiI  with  one  |Miiind  iiM  the  unit.  The  pound  would  be  divided 
into  I.UMI  mil*,  convenieiil  deeimiil  vnlurM  bemit  iiiwiKnr«l  to  roiiia 
<j(  lower  vftliip.  . 

Thin  o'liemp  pii'senls  tin-  adv  niilago  of  fiivuiii  ii  clean  rul  iwrim 
<il  eoitm  Hint  enniiot    well  be  ionfus<<«l  with  niiv   other  n^iilrill.      It 


involves  no  break  with  the  f uiidim-nlii  uasis  of  British  finance, 
maintains  both  gold  and  silver  coins  at  existing  values,  and  necessi- 
tates only  a  4  per  cent,  variation  in  the  value  of  the  bronze  coins. 

Replacing  standard  weights  of  retail  traders  would  be  a  fairly 
considerable  matter.  It  might  be  better  to  let  local  authorities 
decide  within  a  time  limit  the  date  of  introduction  in  their  several 
districts — the  only  restriction  being  that  in  every  shop  during  the 
transition  period  there  should  be  only  one  system  of  measures  used, 
and  that  the  actual  system  in  use  should  be  prominently  notified. 
For  example,  if  the  Act  provided  that  on  and  after  (  •:..)  Jan.  1.  1910, 
all  transactions  should  be  carried  through  on  the  metric  system, 
on  and  after  that  date  in  every  shop  there  would  be  exhibited,  besides 
suitable  conversion  tables,  a  notice  that  '"  Scales,  Weights,  and 
Measures  used  are  Old  Style,"  or  "■  Scales,  Weights,  and  Measures 
used  are  Metric." 

Therefore  the  local  authority  would  notify  that  on  and  after  (say) 
March  ."51,  1919,  all  scales,  weights,  and  measures  used  in  dealing 
with  the  public  must  be  on  the  metric  system. 

There  can  be  no  doubt  that  every  year  that  we  delay  adopting  it 
the  difficulty  and  the  expense  of  introducing  the  system  are  inerea-sed. 
Therefore  the  logical  and  reasonable  procedure,  with  proviso  that 
due  time  be  allowed  for  the  necesAiry  preparations,  is  do  tt  >"o\v. 

An  account  of  the  discussion  will  appear  in  our  next  issue. 


Heat   Engines. 


In  the  Thomas  Hawksley  lecture  before  the  Institution  of  Mecha- 
nical Engineers  on  Xovember  ,W,  Capt.  H  Riall  Sankey,  f'.B.,  R  K., 
detailecl  the  history  of  various  forms  of  prime  movers.  The  pre- 
vailing commercial  custom  w  ith  the  steam  engine  to  state  the  numlicr 
of  pounds  of  steam  ]xt  ndicated  horse-power  or  brake  horse-jxiwer 
hour  or  kilowatt-hour  led  to  serious  error  in  the  ease  of  engines 
rumiing  with  suiK-rheated  .steam  and  was  contrary  to  the  rivom- 
mendation  of  the  Committee  on  Engine  and  Boiler  Trials  of  the 
Institution  of  Civil  Enguieers  in  1897,  which  adopted  the. theory  of 
e<iuivalcnt  feed.     This  was  expres.sod  as  follows  : — 

heat  required  per  pound  of  steam. 
K(|uivalent  feed— actual  feed  •.    -  .  .^, 

With  low  degrees  of  su|x»rlieat  the  error  was  not  very  gnpat,  but 
with  high  degrees  of  suiH^rheat  the  error  wius  considerable.  For 
instance,  in  a  test  on  a  battery  of  steam  turbines  of  2(Kt  B.H.r.  run- 
ning at  .■l,tM)0  revs,  jx-r  inin.,  steam  pressure  lit.')  lb.,  suix-rheat  2<»tt  F. 
and  vacuum  28-7  in.,  the  steam  consumption  given  in  the  ordinary 
way  was  So  lb.  per  brake-hor.se. jwwer,  but  according  to  the  e.iuiva- 
leiit  fe»-d  formula  it  was  9-B  lb.,  an  error  of  ll-."i  jx-r  wnt.  In  n 
second  ca.se  there  wiia  an  error  of  28  |x-r  cent.  Ther«>fon\  the  heal 
economy  of  steam  engines  should  Ix-  quoted  in  toriiu  of  equivalent 
fied,  or  piiferably  in  the  numlx-r  of  B.Th.l's.  itMjuiivd  to  prwliicf 
I  ii.ii.i'.-hoiir. 

Kecriprocating  engines  wen>  gradually  l>i'ing  replae»-<l  by  the  steam 
turbine  for  ele»'tric  jxiwer  station  work,  and  today  the  slow  s|xvd 
recriprocating  engine  was  practirally  defunct  for  this  purpiw. 
Small  sizes  could  still  comjx-te  with  the  steam  turbine.  iKvaiiw  the 
latter  wiiH  not  ecoiioniical  in  small  si/.t-s.  t;ear<-d  turbines,  however, 
would  do  away  even  with  this,  and  it  might  !«•  anticipaltsl  that  the 
si/.e  of  slow  siXM'il  ns-iproc!itnig  engines  for  clc-  trie  |K>wer  station 
work  would  lie  still  further  HMlueed.  As  retards  highslxvil  rc-i- 
procaliiiu  engines,  the  Willaim  emsine  held  tin-  licid  for  ii  loni:  time, 
aiul  had  a  ifood  iiniings  for  dinn-l  ilynamo  diixiiik'.  but  geiu  rilor'^ 
were  gradually  develo|ie<l  which  could  W  diiveii  dir.st  by  tiirbin.v^, 
and  thiw  now  liehl  the  field  for  Urge  si/es.  There  were  now  tiirl>0- 
generator  net*!  with  a  c«iwcily  of  -I.VlMtl)  kw.  and  iinil.s  of  7.^,^t0^l  kw. 
unit  HKl.lHKlkw.  were  U-ing  talked  "f. 

With  ii'gard  to  giis  rngineo.  it  waj«iinfortuimte  that  ihc  ^oi;Ki-stion 
by  Thwaitr.  in  \X\K>.  to  \i-c  I'l'-t  ftirni -c  •.••'-  Inl  ln•<!^^   ■■•'■•;""*;|;"  '" 
the  eonclii"ioii  that  In 
did  not  ris'o)iiii-«'  tin 
dueer  gas.      The  n'siil' 

nf  gnu  I'ligiiiw.  but  many  had  l»  diop  ot.t  ..!!.  i  l.i-.i.*  mu.  h  iii.iiic>. 
Cjw  oimiiie!'  o(  fi.tHKt  II. r.  had  bwn  built  in  Aiiicri.  a  ami  t  irimany  for 
dMiaiiio  driMiig  and  blnot  liirnaoe  blown-  '■  •'    '■■    -bd  not 

tiiiiik  a  I  irgerenuine  than  till- had  l>e<-ii  I'l  \  ■  i .  i 

..laleiiiriil  in  a  I'njxT  by  I'li'l    Iliiliert.  in  I  '     t'l- 

engine  «ii«  in  eontur  of  ■  oii.lnielion  at  H"  <  ■•■  '-"'11  ""i.f  l>efore 
the  war. 

IValliig  Milh  (uHirv  dcvrloi.moillo  it  »«••  J>oiiile<l  out  that  tlx' 
ligiircd  of  henl  ix-onomv  for  Mcnm.  gns  and  oil  enginr-i  hud  nhown 
little  impnivrmrnt  o(  lato  yoorn.     In  other  wiml*.  llw  prBetit'nl  limit 
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had  been  reached,  and  there  was  little  if  any  further  improvement  t  o 
be  looked  for.     The  best  results  now  obtainable  were  : — 
B.Th.U.  per  H.P.-hour. 

Steam  turbines 14.000 

Gas  engines    10,600 

Diesel  engines    7.700 

Both  gas  and  oil  engines  had  reached  their  hmit  as  to  size,  but  the 
steam  turbine  could  be  built  in  much  larger  units  than  had  yet  been 
attempted.  Therefore,  notwithstanding  the  considerably  higher 
heat  economy  of  gas  and  oil  engines  compared  ^ith  the  steam  tiu'bine, 
the  latter  would  hold  the  field  for  large  units  both  for  land  and  marine 
service,  the  reason  being  that  it  was  a  true  rotary  engine,  and  it  would 
occupy  this  position  until  a  satisfactory  gas  turbine  was  evolved. 
There  had  been  much  theorising  on  the  subject  of  the  gas  turbine 
during  the  last  15  years,  and  a  few  small  experimental  gas  turbines 
had  been  uilt.  So  far,  however,  there  had  been  no  real  progress, 
the  main  diflSculty  being  to  obtain  material  for  the  blading  which 
would  withstand  the  very  high  temperature  of  the  impinging  gas. 
There  was  also  to  be  considered  the  loss  due  to  comjiression  of  the 
combustible  mi.vtiu-e  of  gas  and  air,  which  loss  greatly  reduced  the 
intrinsically  higher  thcnnal  efficiency  of  the  internal  combustion 
engine,  so  that  under  the  best  conditions  it  was  not  likely  that  the 
practical  economy  of  the  gas  turbine  would  be  more  than  a  few  per 
cent,  better  than  the  present  gas  engine.  .An  experimental  gas 
turbine  must  be  of  a  very  large  size,  and  private  enterprise  \\  ould  not 
be  ju-stilied  in  incurring  the  great  capital  expenditure  which  would  be 
necessarj'.  The  real  object  was  to  utilise  the  worlds  fuel  supplies — 
coal,  oil  and  peat — to  the  best  all-round  advantage  and  to  that  end 
increasing  attention  was  being  paid  to  devise  means  whereby  fuel 
should  not  be  burned  to  obtain  heat  until  the  .so-caUed  by-products 
had  been  separated.  The  recovery  of  by-products  would  only  be 
economical  in  vcrj'  large  plants,  and  the  same  might  be  said  of  the 
generation  of  electricity  in  this  way.  Consetiuently,  it  might  be 
expected  that  in  the  future,  coal  and  peat  would  be  gasified  in  pro- 
ducers of  such  a  character  as  to  recover  the  maximum  amount  of  by- 
profluctg,  and  that  the  remaining  gas  would  be  used  for  generating 
electric  jx)wer.  Generally  the  monetary  value  of  the  by-products 
was  greater  than  that  of  the  heat  i)roducing  element  of  the  fuel  ; 
hence,  when  they  had  been  separated  it  might  be  said  that  the  cost  of 
the  fuel  would  be  negligible.  In  fact,  it  would  be  the  gas  which  was 
the  by-product.  From  this  it  followed  that  tlie  .small  ]K>r<cntage  of 
economical  gain  in  the  gas  turbine  would  be  largely  reduced  in  value. 
There  was,  therefore,  ju.stilication  for  the  conclusion  that  the  gas 
resulting  after  the  separation  of  the  by-products  would  be  used  under 
boileni  for  generating  steam  for  driving  large  turbo-generators.  In 
UH  much  (w  high  vacuum  wa.s  essential  to  economy  with  steam 
turbines,  the  principal  requirement  of  such  large  power  stations  would 
\>c  that  they  must  be  c:losc  to  un  ample  supply  of  condensing  water. 
Ah  a  secondary  consideration  they  should  be  as  near  as  may  be  to  a 
coalfield  or  a  peat  moor  and  to  the  centre  of  the  load. 


The   Audioii.* 

Hr   «;.    V.\I.I.AII{I. 

A  diagrnmni'itic  reprcHentation  of  the  audion  a«  used  in  wireless 
tclegrnjihy  a  given  in  Fig.  1.  Tho  three  electrodes  are  a,  c  ond /. 
a  id  UMunlly  in  the  form  of  a  jilane  lamina,  but  is  sometimes  cylin- 
drical ;  c  has  the  form  of  a  grid  and  is  interposed  between  a  and/; 
f  in  n  metallic  filament  maintained  in  a  Htate  of  incandescence  by 
meanx  of  a  battery  of  a  fc-W  WHOiidary  ccIIh.  (Jwing  to  the  tliermi- 
onic  <-ii\iMfUni  l^y  the  hot  tilament  /.  tljc  current  i„  (Fig.  1)  in  he 
luioili-  circuit  docH  not  <le|K'iiil  iiieri-iy  upon  the  K.M.I'".  (c„)  in  the 
iin'xie  circuit,  but  nlito  U|Xin  the  current  (  ,,)  in  the  grid  ci  in  t 
fie(|ucntly  callcfl  the  nnitriA  eurn-nt.  On  this  accomit  the  audion 
hn*  llircc  dihiinct  funetionx  :  It  can  ml  (  )  lui  )ii<nin  Ji-  <  or  amjd  Jin-  ; 
that  in,  the  current  in  the  anode  circuit  is  a  copy  on  a  large  scale 
•if  the  current  in  the  grid  circuit.  It  aluo  acfit  (  .)  nx  n  i/nirralor, 
U'lni;  cnpniile  of  producing  a  xinuwiidal  current  ill  the  anode  circuit 
(»i  1 1  It, till  <'iinditioiiH  of  iiMipliii),'  of  the  two  circiiitti,  iijid  it  can  act 
(iir.|,iKii  Tiriifirr  or  (Irlrrlnr,  being  able  to  proiliice  iinidiiectionnl 
cliaii(.'iM  III  I  lie  anode  current  when  owillatioiui  occur  in  the  eoiitro! 
eirc^iiit. 

Thew  Ihn-fl  funotionn  of  the  audion,  mid  the  necewtiiry  conditions 
for  them,  are  derived  nmdytically  from  ex|K>rinieiitnlly  deleniiined 
relntioiix  belwet-n  the  eurn-ntx  and  K.M.F.n  in  the  aiinilc  iitnl  tlie 
grid  cir'-iiitv  Them  in  no  alteiii|it  to  ilerive  infoniiiition  from  the 
acti'M  iiinide  the  MUilioii,  nn<l  the  nwuIlM  olitained  are  on 

Ihi'  M.al. 

••i'  ilie  cirriiitx  an  nhown  in  Fig.  I  the  control  r.i)._ 

*  AbMntct  rif  nn  artjolo  In  "  l/l-netlrotecnio*,"  No*.  »  and  4,  1017. 


Cf,  can  be  varied  at  will  between  certain  limits  by  means  of  the  sliding 
resistance,  and,  keeping  f'„  constant,  the  values  of  ic  and  t^  are  ob- 
served. The  value  of  Va  is  then  changed  and  fresh  observations  of 
t|.  and  j„  are  made.  Each  value  of  Va  gives  rise  to  a  curve  connecting . 
Vc  and  )„,  and  these  curv'cs  are  shown  in  Fig.  2.  They  are  called 
characteristics  for  the  audion.    - 

There  are  thus  two  equations  connecting  the  four  variables  Va,  Vc, 
>a  and  ic,  which  may  be  written 

and  ia=xi^"  "")• 

The  control  current  »,.  is  so  small  in  comparison  with  the  anode 
current  ia  that  it  is  negligible  throughout  the  region  considered,  in 


Fig.  1. 

which  Vc  is  negative.  Again,  since  Va  is  constant  for  each  charac- 
teristic, the  equation  for  it  becomes  ia=x{i^r),  and  it  will  be  seen 
from  an  inspection  of  Fig.  2  that  a  considerable  portion  of  each 
characteristic  is  straight,  and  that  the  straight  portions  of  the 
characteristic  are  approximately  parallel  to  each  other.  On  plotting 
the  family  of  characteristics  on  a  three  cUmensional  diagram  it  will 
be  seen  that  the  characteristic  surface  will  be  approximately  plane 


III  the  region  surrounding  tlu'  little  cin'lc  in  hi).'.  2.     The  c(|uation 
to  t  liin  jiart  of  the  surface  is  of  the  form 

which,  on  takijig  the  constants  from  the  diagram.  l)ccome8 
»„--28iv  (  lfl-8(»„-00r>. 
Tlic  approximate  aiiiilyti<'al  treatment  is  fcuiudcd  upon  this 
i<|imlion  lis  a  lirst- approximation  and  the  coliditions  for  acting  as 
mii|iliflcr  and  generator  arc  founded  ujMm  it.  It  should,  however, 
lie  biinie  in  mind  that  the  action  as  i-ectilier  (IcihiuIh  iqion  the 
curviidiro  of  the  eli«ra(>teriHtic  surface  Further,  the  element  of 
lime  lias  been  ignored,  since  the  measurements  from  which  the 
eliiiractcristicB  of   Fig.   2  are  derived  were   maile  slowly.     If  the 
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rbanges  have  been  effected  rapidly  it  is  ]xis.sible  that  the  effects  of 
inertia  and  hysteresis  might  have  been  ob.scn-able. 

The  andion  as  an  amplifier  depends  for  its  efficiency  upon  the 
relation  of  »a  to  the  apphed  E.M.F.  ((.•,-)  in  the  control  circuit,  which 
may  be  in  part  a  constant  E.M.F.  due  to  ;i  battery,  and  in  part  an 
oscillatory  E.M.F.  due  to  any  cause.  If  e  be  the  amplitude  of  this 
variable  E.M.F.  and  j  the 
amplitude  of  the  variable 
part  of  i„  it  is  shown, 
under  the  limitations 
above  described,  that 
t'/e  — a/(l  bR)  where  R  is 
the  ohmic  resi.  tanceof  the 
an  de  circuit,  'ibis  frac- 
tion is  taken  to  mea>ure 
the  magnifying  or  amplify- 
ing power  of  the  audion. 
If  the  anode  circuit  con- 
tains L  as  well  as  a  resis- 
tance R,  there  is  no  simple 
amp  ification,  and  e  and  i 
are  not  in  the  same  pha.'o. 
Where  capacity  is  added 
the  problem  ig  still  mere 
complex. 

To  employ  the  audion  a.«  a  generator,  the  two  circuits  (control  and 
anode)  must  be  coupled  e.\t<>nially.  Tliis  may  be  performed  mag- 
netically or  by  means  of  conden.sers.  Wlien  the  coupling  is  mag- 
netic tl  V  amplifying  power  compensates  for  the  damping  in  tlie 
oscillatory  circuit.  With  no  capacity  present  the  current  is  not 
oscillatory,  but  grows  according  to  the  equation, 


^      i^,. 


'■E„ 


are  employed,  and  the  relations  between  the  capacities  for  the  pro 
duotion  of  persistent  sinusoidal  oscillations  are  found.  Also  it  is 
found  that  the  anode  current  t„  Ls  in  phase  with  the  control  E.M.F. 
Vc,  and  in  opposite  phase  to  the  anode  E.M.F.  Va. 

When  the  audion  is  used  as  a  rectilier  or  detector  the  part  of  the 
characteristic  surface  lyiiig  beyond  the  ])lane  region  is  employed. 
In  the  equation  t„=/p+i,  /„  is  no  longer  mdependent  of  e.  The 
action  as  detector  depends  upoi  the  fact  that  a  periodic  E.M.F. 
appUed  to  the  grid  or  control  circuit  causes  a  variation  in  the  mean 
value  /p  of  the  anode  current. 

The  quantity  (Ajt„  — A^i.ij/IAt,.)-  is  taken  as  the  index  of  TKliJyiiig 
power,  where  A,!,,  and  a,!,,  are  changes  in  »„  for  the  small  change 
Ai-f  in  t'c  at  tvro  adjacent  points  on  the  characteristic.  This  is  the 
second  derivative  of  the  function  x  in 

and  shows  that  the  rectifying  power  is  greatest  for  those  parts  of  the 
characteristic   where  the  ciuxature  is  greatest. 

The  I  aper  closes  with  a  very  brief  statement  of  the  uses  of  the 
audion  and  the  placing  the  receiving  telephone  instead  of  the  re- 
sistance R^  (Fig.  3)  and  the  coupling  of  the  self-inductance  /.  with 
the  circuit  of  the  receiving  antenna. 


Fio.  3. 


-I,{\-t 


If  >/>        L,  the  current  j,  grows  a.symptotically  in  the  ortlinary 
way.     Tlie  i  aacH  for  which  M= 


h  b 

-   L  and   :!/<:-    L  are  not  realisa- 


ble in  practice.     On  the  introduction  of  a  capacity  in  parallel  with  A 
the  solution  of  the  equation  acquires  the  ordinary  oscillatory  form  if 

a 

where  H  i.t  the  resistance  of  the  coil  L  and  R'  the  resistance  of  the 
tcit  of  the  anode  circuit  (Fig.  3).     Hence  for  persistent  oscillations 


A  piirticular  viiliie  of  tho  <'0<<flirieiit  of  coupling  of  .1/  in  necivuuiry' 
AIno  M  miiHl  be  iii-gntiviv  If  M  hiw  A  iiniiilli'r  vahio  thiintheiibovo 
till'  anrilliition-<  arc  flHin|H'd,  but  if  M  IH  giralrr  the  owilliitiouH  tend 
III  uicreiiHc  liidi'liuila-ly,  but  till-  iipcriodic  i'on<litinn  iMrapiilly  ri'ncbed 
The  oi«cillationi»  are  tin-  more  ••.cily  wl  up.  tlie  greater  i«  n  and  the 
iMiiill'T  IM  h,  anil  the  inore  rapidlv  the  anodi'  l''...M.K.  viiriPH  with  ihn 
control  curn'iit,  whirli  i-oun  idix  with  the  roiHliliiins  o(  grx'nt  iiin|ill- 

fyiuk'  |Hi»rr  of  Ihr  midion.      I  uitln-r,  tin Iliiliont  are  tlu<  numi 

eiiMlly  Hi'l  up,  (111.  mnrdlcr  it  llif  ilecri'ini  nl  .\w\  llie  greater  ijie 
fri-<|iii'ni  y  ol  OKI  illiilmn  of  Ihi'  r»i  \iit.  l'"roiii  llie  ihita  given  (urther 
iHiiii  luMiiinx  i>r«<lrikwn,iijiMii-ly,tlintwlicii  I  In'  .mdionni'lHun  gc  uenilor, 
Iho  auodo  rurniit  and  control  IvM.F.  are  hi  the  wime  phaw,  while 
tlie  iinoile  l''..M.F.  ih  hi  tin-  opponito  plM'«<  to  Iheiii.  .Vnollier 
arritiigiMiK'iil  in  hIiowii.  m  wlih  li  the  ciipaiitx  in  hitn)ilii<<ofl  into 
Uio  control  rin'uit  iuNlnad  of  the  aniMin  circuit. 

In  Fig.  I  w  nIiowii  a  mhriiin  ilui'  to  de  l'"on'«l.  Ill  wliiih  there  i»  no 

miglietle   I'oiipliiig  of   the    lu inilit*.      To   iIoh   iitriitigi'tiieiil    llii- 

nnme  "  Wllraudioii  "  in  applii-d.  The  part  ii''  n  roiiiiiioii  l«i  IhiiIi 
c|reuit«,  ami  tti<.  enndeiiwr  <',  i«  rnlloil  llw  loiipling  ixindensrr. 
Kurthrr  iiioilillrntlniiN  ore  eonNiderpd,  in  win.  Ii  capanly  enuplingN 


Individual  Drive  of  Textile  Machines. 


Dr.  .T.  F.  Crowley  recently  voiced  the  opinion  that  the  best  resulta 
from  the  individual  drive  in  textile  machinery  could  onlj'  be  obtained 
by  co-operation  of  the  textile  machinist  and  the  power  engineer. 
Si)eeds  ha\e  steadily  advanced  during  recent  years,  but  are  still  far 
short  of  those  that  suit  the  neetis  of  the  electrical  engineer.  The 
problem  is  complicated,  as  will  be  seen  by  reference  to  the  accom- 
panying diagrams.     Fig.    1   shows  the  torcpie  curve  of  a   heaNy 
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Angular  Position  of  Crank 


.Tacquard  loom  for  one  revolution  of  the  crankshaft.  In  the  caw 
of  a  plain  loom  the  |iereent4ige  variations  are  often  greater.  The 
lurve  wius  obtained  by  means  of  delicate  electrical  apparatus.  In 
Fig.  2  is  given  the  torque  curve  of  a  mule.     Here  ..\gain  i*  will  •'<• 


«vn  tbrrr  are  very  larg"  Miii<«tion».  It  \*  "»  ih**  efl«ri««'-  ni«>tiiV: 
of  Midi  conditi.mN  of  driving  that  co  opcr.tioii  Wt«ccn  the  IcxtiU 
iiiacliiniNt  and  the  p.ux^r  engineer  in  ^"  il^     t  «l.li\ 
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FRIDAY,  DECEMBER   2l5t,  1917. 

Eiitorial  and  FubUiking  Oiiices:^ 

8,     BOUVERIE     STREET.     LONDON,     E.G.  4. 

Ttisphoni:  City  9853  (4  lines).  Telegrams:  "  Benbrotric  Fleet  Londo 


The   Metric   System. 

Last  week  a  discussion  was  held  at  the  Institution  of 
Electrical  Engineers  on  the  subject  of  the  Metric  .system. 
As  previously  announced,  the  object  of  the  meeting  was  to 
consider  the  effect  which  the  introduction  of  this  system 
would  have  on  British  trade,  especially  in  markets  where 
the  British  system  is  at  present  in  use,  and  it  was  hoped 
that  as  a  result  of  this  meeting  an  authoritative  statement 
might  be  made  as  to  the  feeling  of  the  electrical  industry, 
so  that  any  hesitating  policy  might  be  avoided.  Un- 
doubtedly, the  object  in  view  was  whoUv  desirable  ;  so  long 
as  there  is  a  hesitating  attitude  nothing  will  be  done,  and, 
therefore,  it  behoves  the  electrical  industry  to  make  up  its 
mind  as  to  what  it  desires.  Now,  those  who  are  mostly 
concerned  are  traders  on  the  one  haml,  and  manufactureis 
on  the  other.  We  attended  the  meeting  in  great  expecta- 
tion that  traders  and  manufacturers  would  be  forthcoming 
to  express  their  views  in  no  uncertain  way.  Actually. 
however,  scarcely  a  trader  or  manufacturer  put  in  an 
apperance,  and  the  discussion  was  largely  carried  on  by 
those  who  were  not  most  vitally  interested. 

At  the  moment  the  decimal  movement  may  be  divided 
into  two  parts,  one  being  monetary  and  the  other  being  con- 
cerned with  weights  and  measures.  The  metre,  of  course, 
does  not  enter  into  the  first,  but  from  the  point  of  view  of 
trading  it  appears  to  us  to  be  more  important  to  settle  the 
monetary  .side  than  that  dealing  with  weights  and  measures. 
V\  e  are,  therefore,  glad  to  see  that  a  distinct  move  is  being 
made  in  this  direction.  The  Institute  of  Bankei-s  decided 
«omc  little  time  ago  that  it  would  be  well  to  haver  decimal 
coinage  and  to  retain  the  £  sterling  as  our  unit  of  coinage. 
This  is  esflentially  a  matter  for  financial  people,  and  if  the 
hankers  are  in  favour  of  the  change  we  may  safely  assume 
that  it  is  the  best  course  to  follow,  and  that  the  £  is  the  best 
unit,  notwithstanding  the  arguments  jiut  forth  in  favour  of 
th<-  .shilling  aiifl  the  florin.  The  only  part  oMhe  scheme 
which  we  feel  is  unacceptable  is  the  term  "  mil,"  which  is 
aln-ady  in  use  to  derujte  the  t  housandth  part  ot  an  inch.  It 
is  difficult  to  find  an  alternative,  but  something  would  be 
gained  by  iipelling  it  "  niillc,"  ho  as  to  afford  some  distinc- 
tion. 'J'jie  A.'Hociation  of  Clmmberh  of  rommerce  of  the 
United  Kingdom  and  the  Decimal  AnsociatifMi  have  now 
agreed  to  a((i'[)t  the  de<-imal  system  liascd  on  the  £  so  a."- 
to  be  in  accord  with  the  Institute  of  Fiaiikers.  and  llms  tin' 
po.nition  is  tolerably  clear. 

When,  however,  Wf-  come  to  weights  and  measures  the 
i|Ue,Htion  is  not  ho  simplo.  It  is  f  re.|uently  jioifited  out  t  hat 
till"  adoption  of  the  metric  Hystem  would  enable  a  larger 
•  xport  trade  to  \t\-  carried  on  in  markets  which  are  nl  pre 
H'-nt  lainiliiir  with  the  metric  systi'iii.  This  argument, 
however,  cut!-  in  two  ways.  If  it  facilituteH  exports  it  ought 
also  prejtumably  to  farililute  import.s  from  those  c(MiiitiieH 
into  this  coiinliy  and  into  our  colonies,  for  it  is  probable 
that  if  the  ehaiige  to  the  metric  syetem  were  made  in  this 
country  it  would  also  he  made  in  the  cr)lonii's.  Mome  of 
which  are  alri-ady  anxious  to  make  the  change,  .ludging 
from  t  he  remarks  madi-  at  I  he  ili.scuHsion.  w<'  ma\ ,  perha))H, 
conclude  t  hat  we  .should  lose  as  much  in  one  direct  ion  a.s  we 
nhould  gain  in  another,  as  far  as  trade  is  concerned,  ami,  if 
■o,  this  factor  miiv  be  left  out  of  m-count. 


From  the  point  »u  view  of  the  engineer  who  has  to  make 
calculations  there  is  no  question  that  the  metric  system  is 
preferable.  Every  engineer  kniows,  for  example,  the  advan- 
tage of  the  kilowatt  over  the  horse-power,  and  in  drawings 
and  general  work  we  suppose  it  is  sufficiently  recognised 
that  the  working  to  .32nd,s  and  64ths  is  b}  no  means  con- 
venient. Our  present  measures  may  enable  us  to  provide 
variou.s  convenient  short  cuts  in  dealing  with  certain  quan- 
tities, but  in  all  probability  those  short  cuts  can  be  pro- 
vided equally  conveniently  in  the  metric  system.  Apart-, 
however,  from  the  needless  ^yaste  of  time  and  energy  in  the 
use  of  complicated  measures  (whicli.  by  the  way,  could  sur- 
vive here  as  in  other  countries  for  popular  use  if  desired), 
the  important  cjuestien  is  the  effect  of  the  metric  system 
upon  our  manufacturers. 

It  was  interesting  to  learn  in  the  discussion  that  magnetos 
have  been  standardised  by  the  Government  in  terms  of 
millimetres.  Also  that  the  textile  trade  was  opposed  to  the 
compulsory  adoption  of  the  metric  system  because  of  the 
difficulty  that  would  be  entailed  in  obtaining  renewals  for 
plant  that  must  remain  in  existence.  Inconveniences  of 
this  kind  must  of  jiecessity  arise,  but  they  would  pass  awav 
in  the  course  of  time.  One  of  the  few  manidacturers  who 
took  part  in  the  discusrion  was  Mr.  D.  Adamson,  who 
stated  that  owing  to  the  use  of  the  inch  and  its  sub-division 
bv  powers  of  2  he  kept  in  stock  150  different  sizes  ol  tool. 
whereas  corresponding  German  lists  only  disclosed  about 
•^)()  sizes.  He  seemed  to  think  this  was  a  virtue  in  our 
present  system,  enabling  the  user  to  have  so  many  sizes  at 
his  disposal.  We  must  confess  we  feel  that  it  is  a  defect 
rather  than  a  virtue,  for  if  the  user  can  get  on  equally  well 
with  one-third  of  the  number  the  need  for  a  smaller  stock  is 
obviously  to  the  advantage  of  the  manuiacturer,  and  ulti- 
mately to  the  user  also,  as  it  lessens  the  cost  of  production. 
Any  means  which  enable  those  in  other  countries  to  work 
in  a  simpler  way  and  to  waste  less  time  must  place  Great 
l^ritaiu  at  a  disadvantage. 

As  we  said  before,  the  discussion  was  distinctly  dis- 
appointing, and  we  fear  it  was  not  justified  unless  the  manu- 
facturers could  be  secured  beforehand  to  express  their  con- 
sidered opinions.  It  seems  to  us  that  the  net  result  cannot 
be  useful.  Whether  it  would  be  possible  to  have  an  ad- 
journed discussion  at  which  the  manufacturers  taking  part 
could  be  announced  beforehand  as  definitely  pledged  to 
ex]")ress  their  views  we  do  not  know,  but  we  suggest  that  this 
would  be  the  onlv  means  of  securinc  a  useful  result. 


Roviov. 


The  Principles  of  EI«ctric  Wave  Telegraphy  snd  Telephony. 

Uy  Dr.  .1.  .\.  Fi.KMiNc,  l''.i:.S.      (  Lniiilnii  :  l,..M,L'iiia.w.   (Irwii  &  C.i.) 
'ivi\  (■(lilinn.      i']).  xvi.  i  ill  I.      :((l.s.  lU'l. 

'  Ruling  tli(^  1 1  years  which  have  passed  since  the  first  edition 
of  this  hook  was  puhlislied  iiuiny  text  hooks  of  wireless  tele- 
gru]ili3'  have  iq)|)eured.  Nevertliclcss,  ))r(il)al)ly  any  student 
of  I  lie  sulijcct  in  tliis  country,  if  called  upon  to  write  down  a  list 
of  uutiiois  as  they  cunie  into  his  head,  would  set,  Prof.  Fleming's 
nunu'  ut  the  to|i.  Tin'  l)ook  took  its  ]ilji(i'  as  a  cJassie,  not 
only  hecnuse  of  the  autlioiity  with  which  t  he  writer  was  able  to 
speak  on  many  hranelics  of  the  subject,  but  ])aitly  by  reason  of 
its  ejirly  u|i]iearunee  in  the  development  of  the  art.  and  not  a 
little,  ii,  JH  likely,  on  account  of  its  bulky  proportions. 

The  new  edilioii  .shows  a  iioticealile  iirciease,  in  the  lasl. 
respect,  Till'  author  .states  in  his  jiieface  that  tlu^  hook  has 
lieen.  In  great  ])nrt,  rewritten  and  rearrunged.  (!ertain!y  inucii 
new  material  has  been  added  ;  and  it  is  o\>n\  to  (|ueHtion 
wliether  more  could  not  advantageously  have  lie(<n  omitted, 
inileed,  inanv  will  think  this  is  one  of  the  cases  where  a  revi-sed 
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SOME   SILyggroWN.  PRODUCTS 

Dynamos,  Motors,  Cables,  Wires,  Telegraph  and  Testing  Instruments, 
Primary  Batteries,  Carbon  in  almost  any  shape  and  size,  Electric  Trucks 
and  Delivery  Vans,  Insulating  Tapes  and  Jointing  Materials,  Rubber 
Gloves,  Engine  Packing,  Ebonite  Accumulator  and  Battery  Boxes,  and 
Apparatus  for  Wireless  Telegraphy. 

Write  for  List  No.  16,  giving  complete  range  of  Silvertown  Manufactures. 

The  India  Rubber,  Gutta   Percha  & 
Telegraph  Works  Co.,  Ltd. 


«^ssmj 


SIMPLEX 

Wires  and  Cables 


roK  i;i,i.(  line  distijiiu  th)\  oi   wv  soirr 


lUHHKW.    I'M'I.H  ()1{   (;\MHHI(     INSI  I  \I!(»N 


S(ifi\l<i<  tnr\     N<7j(Vr    mill    ijiiii  I.    ilrlii<iii--< 

Simplex  Wirf^CtoS 


loi  OEvoNaMiNr  ht.  bokton 

CHKABO  ..tk  rnAMCWtU 

u.  •.  ». 
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TELEPHONE  REUYS 

For  use  on  ordinary  telephone  lineSi 

Granular  carbon  microphone  in  sealed  capsule. 

Magnification  of  current  from  50  to  150  times  with  crisp-clear 

articulation. 
Automatic  in  its  action  and  requires  no  attention. 
Will   fnagnify  speech  as  received   over   the   telephone  so    as  to   be 

audible  throughout  a  room. 

Also  TELEPHONE  RELAYS  for  Magnifying  Wireless  Signals  or  Recording  them. 


For  Particulars  and  Ptiirs  apply  Patentees  and  Sole  Manufacturers. 

S.  G.  BROWN,  Ltd.,  Willesden  Lane,  N.  Acton,  LONDON,  W. 

Ttlcphonr:   CHISWICK  14«.  Telegrams:  "SIDBROWNIX  LONDON."  Type 


Telegraphic  Address ■•   "Reactance,  Vic,  London." 
Codes  ■■  Western  Union  and  Pijivate. 


Telephone :  Victoria  2538. 


BROWN,  BOVERI  &  CO.,  LIMITED, 

ENGINEERS. 

(Temporary)  Head  Office  for  the  United  Kingdom  and  the  Colonies: 

9.  OLD  OUEEN  STREET.  WESTMINSTER.  LONDON.  S.W.  1. 


i4 


irnndab   (Bxibz'' 


THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 


Will  sliiml  heavy  boo.stliiK  ciiarKCS.  Its  life  is  between  two  iii\d  three  linies 
tliut  of  un  ordinary  flat  plate.  The  rate  at  which  it  can  he  re-cliart»otl 
depends   only    on    what    has   been    taken   out    and    Is   irrespective   of   its  sUc. 

Circular  10   dncrlblnn  the  crll  ulll  he  sent  post  free  on  appllcallait 


#g[ftltorBi^J 


.FXTRICAL  STORAGE 
COMPANY  LIMITED. 


I']  (Iffit  I-  an<l    W<>rk<  : 

Cl.ll'TON   Jl-NCTION.   .MANCUth  IKK. 


.19,   VICTOUIA   STREET,   S.W.I. 
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edition  is  like  new  cloth  put  unto  an  old  garment.  The  Fleming 
Cjmonieter  in  the  guise  of  a  practical  laboratorr  instrament, 
for  example,  is  not  well  matched  by  the  cathode  stream  ampli- 
fier ;  and  the  book  tends  to  be  unwieldy.  Probably  its  mathe- 
matical and  hi.Suorical  features  were,  and  remain,  the  most 
valuable.  The  book  was  never  one  in  which  the  student  could 
easily  find  his  way,  and  any  patchwork  (juality  is  almost  in- 
evitably intensified  by  the  process  of  revision  in  the  way  of 
bringing  up  to  date.  In  our  opinion,  its  value  would  be  con- 
.■jiderably  enhanced  by  more  accurate  jiaragraphing  and  a  fuller 
use  of  .sub-heads. 

The  great  advance  in  one  branch  of  the  art,  long-distance 
transnii8.sion,  since  the  first  edition  of  the  book  appeared,  is 
well  exemplified  by  the  change  of  frontispiece,  intended  doubt- 
less in  each  edition  to  portray  the  cunent  high-water  mark  of 
achievement  in  this  direction.  The  photograph  of  the  old 
I'oldlm  station,  with  its  wooden  towers.  eni]ilo\ing  the  then 
enormous  power  of  20  or  30  kw.,  is  rej)laced  by  an  excellent 
ili.stant  view  of  the  new  Marconi  station  near  Carnar\-on,  with 
its  great  aerial  on  masts  400  ft.  high,  its  ten-times  augmented 
])ower,  adapted  to  set  up  electromagnetic  waves  several  miles 
long. 

The  book  remains  divided  into  the  same  three  main  sections 
Electric  Oscillations,  Electric  Waves  and  Electric  Wave  Tele- 
graphy. The  more  mathematical  portions  naturally  are  but 
little  modified.  It  is  to  be  regretted  that,  although  the. author 
finds  it  necessary  repeatedly  to  warn  the  reader  about  this 
peculiar  notation,  the  decrement  is  .still  defined  by  reference  to 
the  /('///period  ;  and  the  jumble  of  units  in  which  the  "  oscilla- 
tion constant"  is  measured,  miciofarads  of  cajiacity  and 
■  centimetres  "'  of  inductance,  remains  to  worrj-  the  many 
students  tf)  whom  the  question  of  units  is  a  real  difficulty. 
Even  apart  from  consistency,  the  microhenry  is  a  much  niore 
convenient  quantity  for  thi'  wireless  engineer  than  is  the  oiny 
•  '.(J.S.  unit  of  inductance. 

The  first  few  sections  of  Chapter  II..  on  high-frequency 
•Icctric  measurements,  contain  a  good  r-xposition  of  the  effect 
on  the  inductance  and  resistance  of  coil.s  nf  wire  of  the  uneven 
distribution  of  high-frequency  current  over  the  cro.ss-section  ; 
and  we  welcome  some  a.ssi.stancc  in  the  form  of  ni  merical 
tables  toward.s  the  calculation  of  inductance  coils  in  practical 
work. 

In  Chapter  III.,  on  Damping  and  Resonance,  a  heljjful 
mathematical  introduction  is  followed  by  a  lengthy  analysis 
of  the  behaviour  of  two  coujiled  oscillatory  circuits.  These 
pages  rec|uire  very  careful  reailing.  and  tlie  .student  who  tries 
to  master  this  difficult  jtroblrm  will  be  <>isa])pointed  to  find 
that,  after  all,  tin-  gi-neral  case  is  not  di.ilt  with,  nor  even  any 
T«ry  practical  ap|)ri>ximation  to  it.  Tins  would  not  be  just 
catiwe  for  coni|iluint,  if  it  were  not  for  tin-  difliculty  in  seeing 
|»r«ci.scly  what  are  the  limitations  of  the  treatment ;  for  these 
»Te  not  Kullicienlly  dearly  exhibited,  .\  section  entitled 
(Jeni'itj  Tlie<iry  of  Ke.sotiance  treats  actually  only  the  case  of  a 
.sleadv  uiidamprd  Iv.M.K.  ;  while  in  the  S.llowing  section  the 
rfwulttiire  iievertJiele.s,s  made  use  of  in  e.xairiining  the  oscillation 
Hflt  up  by  a  conden.si'r  di.scliargiiig  throiigli  .i  s|iark-gap.  More- 
over, the  treatment  of  the  latter  inipli>'s  an  indellnitf'lv  loosi- 
iixipiing  between  the  circuiis.  which  f<  le-t  stated.  Again. 
after  ii.innwniii  a  dumped  haiiiionic  o.snll  uioii,  it  is  as-si-ited 
tliiit  the  e,\pri'ssion  urrl»etl  .it  iinlinili^  liiat  this  is  pre,'<eiit, 
Tlii'ti'  are  some  of  the  grounds  for  unea^iM'^s  when  studying 
the  analysiN. 

DouliileM  iM^ery  denigner  aiipreeialen  vi-ry  fully  tln<  beauty 
"f  lii.H  di'.'<igns.  Thin  feature  in  the  jiris.  ni  instAnee  is  rather 
iiyini{,  \Ne  luiM-  referred  .o  llie  Kli'min  Cvmiimeter.  about 
whicli  rlic  impri-s.<<ion  in  gi\in  m  a  Initl" 
an  inihMpenH4ib|c  insliumcnt.  ^'^•t  i' 
the  thi'ori'ticjil  conHJdi-rulion.M  i:overiH' 
nlne.si  iin|ouche<l.  ( If  the  huiulml  and 
crysi.il  (leii'ctor  mounting  wlien<  in  fhi 
hiM  own  di-ign  '  none  but.  uii  uniiil'i. 
"    b)   the  author  "  i,<*  slmwo,      1 1    i-  llir 

Itttom       A   rather  enidi'  t ruiisiiiitlilin   !.■  i    ,..       ; 

Unnt^iti'il)  by  puiiclii'd  tape  in  de.srribi'ii  at  lrMi;ili  ,  while  nppii. 
raluH  of  much  nion'  liinhly  developed  naliitr.  tuch  u.»  that  uwd 


•■'  ■  •■    ''lat  it  is 
-.  and 

:;ll,  ail' 

iigi'hiiiU''  lorniM  of 
iii'iir  u-lio  liim  not 


by  the  ilarconi  Company  or  the  Poulsen-Pedersen  apparatus, 
is  not  re.erred  to  ;  nor  is  even  the  Marconi  high-tension  key 
described. 

Some  of  the  practical  counsel  is  not  verv  reliable.  It  is 
arbitrarily  st^ated  that  an  anteima  loaded  with  inductance  mav 
show  a  ratio  ?.lih  as  high  as  1-7  or  even  2  ;  whereas  much 
higher  values  are  every-day  practice.  Transmitting  jiggers, 
we  are  told,  should  be  wound  of  stranded  wire  of  S.W.G.  40  ; 
and  it  is  necessary,  without  reference  to  power,  to  immerse  the 
whole  coil  in  oil.  Without  naming  the  form  of  receiver,  it  is 
said  that  the  antenna  current  must  be  40  to  100  microamperes 
for  good  reception.  "  A  suitable  call  has  been  devised  as  fol- 
lows "  :  A  high  resistance  moving-coil  galvanometer  is  fitted 
with  relay  tongue  and  local  contacts  and  substituted  for  the 
phones.  No  such  galvanometer  de\nce,  we  are  sure,  has  ever 
been  made  to  give  practical  service  ;  and  in  claiming  selec- 
tivity l)\  the  heavy  coil  responding  to  long  dashes  and  not  to 
ordinary  Morse  signals,  the  author  is.  of  course,  mistaken.  A 
series  of  Morse  dots  and  spaces  would  have  the  same  eflect  as  a 
continuous  dash  of  half  the  strength :  ajid  Morse  letters 
would  be  more  effective. 

Amongst  the  subjects  which  one  might  expect  would  receive 
some  or  ^uller  mention  are  the  theory  of  quenched  spark  work- 
ing, and  low  frequency  resonance  in  spark  transmitters,  and  the 
production  of  precisely  one  or  a  .sub-multiple  of  one  spark  per 
hali  cycle.  In  a  descriptuon  of  a  Telefunken  set,  an  alt<!r- 
nator  having  a  frequency  of  "  .3tKI  to  .500  or  more  "  fs  said  to 
produce  .jO'i  or  more  spark  discharges,  which  are  quenched 
"■  instantly."  Nothing  of  the  theory  governing  tele]>hones  and 
telephone  trans  ormers  is  given,  although  the  Campbell  mutual 
inductance  bridge  for  acou.stic  frequencies,  here  rather  mis- 
leadingly  referred  to  as  high  frequencies,  is  described  at  con- 
siderable length.  The  point  form,  but  not  the  granules  form, 
of  the  Brown  telephone  relay  is  described.  In  the  section  on 
the  Efficiency  of  Radiotelegraphic  Stations  the  interesting 
calculations  of  Dr.  Eccles  oi  the  transmission  efficiencies  of 
ditTerent  systems  would  be  in  ]>lace.  Remarkably  little 
information  is  given  of  the  laboratory  methods  of  measure- 
ment oi  wireless  apparatus — measurements,  that  is,  at  wireless 
frequencies  as  opposed  to  acou.stic  frequencies,  about  which  a 
good  deal  is  said — and  the  conce])tion  of  a  simple  concen- 
trated circuit  ei|uivalent  to  a  circuit  containing  distributed 
capacity,  inductance  and  resistance  (such  as  antenna-earth)  is 
most  inade(|uately,  even  erroneously,  .set  forth  :  and  the 
exi)erimental  determination  of  the  values  is  nowhere 
described. 

The  chapter  on  Radiot<^legraphic  Transmission  hiis  been  very 
much  expanded  from  the  corresponding  matter  in  the  first 
edition,  and  now  occupies  7l>  jtages.  The  part  played  by  the 
earth  in  a.ssisting,  and  opposing,  propagation  over  its  surface 
is  discu.s-scd,  and  a  full  abstract  of  Z«'nneck"s  tlieon'tiral  in- 
vestigation is  given.  The  emi>iriral  formula"  of  .\ustin  and 
others  are  dealt  with,  and  the  theory  and  phenomena  of  tem- 
poral \aiiations  are  di.scii.s,sed.  An  interesting  method,  due 
to  the  author,  of  measuring  weak  n-ceiveil  signals  is  de,scrib«Hl. 
This  is  a  very  valuable  c|ia]>ter.  dealing  ably  with  abstruw 
and  ivs  yet  largely  un.solved  pn)bleiiis.  whose  consideration 
di-mand.'s  an  extensivi-  knowledge  of  physics  and  mathematics. 
We  may  antici|iiite  that  the  author  will  curry  on  tJie  work  he 
has  iilieadv  dune  in   tlii.s  field       The  data  to  be  colle.tetl  bv 


the  Itritish  .V.ssociation  Committee,  fornird 
I'rof,  Kleming's  in  1'.M2.  will  doubt].—.  ]<<„ 
nialt'rial  for  ti'^fini;  tlieories  pro)>niiii.|'il  'I 
an  inleii  .  luipter  on  i; 

s\tlije4-t  \>  11  long  ill  an 

but  whit  li  i~  .i.-i.ii.  .1  to  in.i' 

So  laigi-  a  book  is  boillnl 
even  I'irois.  and  these  lite  U.. 
a  r<>\-iew.     Hut  there  is  room  jieie  ioi  itiio  li 
live  mailer.     The  book  is  not,  a.t  it  sei'in-  t, 
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Discoverv    and    Invention/ 


M>-iSir,  MUGAI.D    CI. Ell 

The  Council  of  the  Royal  Society  of  Arts,  on  the  retirement  of  Sir 
Henry  Trueman  Wood  from  the  important  office  of  secretary  after 
45  years'  connection  with  the  Society,  desired  to  mark  their  sense 
I  f  the  great  senices  rendered  by  Sir  Henry  by  instituting  an  amiual 
lecture  to  be  deUvered  at  the  Society.  This  lecture  is  tc  be  called 
■"  The  Trueman  Wood  Lecture,""  and.  in  accordance  with  Sir  Henn,"s 
Avishes,  it  is  intended  to  discuss  some  interesting  point  or  problem  in 
connection  %wth  the  application  of  science  to  the  needs  of  civilisation. 
In  the  present  time  it  is  important  to  form  clear  and  accurate  ideas 
as  to  the  differing  nature  c  f  discovery  and  inveriticn.  Even  scientific 
men  often  confuse  the  functions  of  discoverers  and  inventors.  It  is 
too  often  assumed  that  discoverers  are  also — or,  if  they  desire,  can 
be — inventors.  This  is  hardly  ever  the  case.  The  type  of  brain 
power  which  is  found  in  great  discoverere  is  quite  different  from  that 
of  the  great  inventor. 

Scientific  research  in  physics  and  chemistni'  is  of  two  kinds  :  one 
deals  with  the  nature  of  the  phenomena  ob.served,  and  endeavours  to 
arrive  at  some  explanation  of  the  why  and  wherefore  of  the  par- 
ticular occurrence  ;  the  other  endeavours  to  discover  hitherto  un- 
known phenomena.  Naturally  the  earlier  investigations  dealt  with 
known  phenomena.  The  discoveri-  of  a  numerical  law  does  not 
con.stitute  an  explanation  of  a  phenomenon.  Gravitation  is  as  great 
a  mystery  now  as  in  Newton's  day.  Cohesion,  light,  electricity, 
chemical  action  and  life — all  appear  eijually  inexpUcable. 

Yet  although  we  have  failed  ta  \indei-stand  gravitation,  we  can 
rejy  on  the  great  law  that  attraction  between  bodies  varies  directly 
as  the  mas.s  and  inversely  as  the  square  of  the  distance.  We  can 
trust  the  generalisation  that  within  our  experience  matter  is  neither 
destroyed  nor  created.  The  great  laws  of  thermodynamics,  the 
mechanical  e<|uivalent  of  heat  and  the  law  cf  heat  convereion  may 
also  be  used  for  jjrediction. 

The  object  of  ab.stract  investigation  is  to  endeavour,  by  ques- 
tioning Nature,  to  arrive  at  some  cimprehension  of  the  nature  of 
matter  and  energy  in  its  different  manifcstation.s — physical,  chemical 
and  of  life.  This  is  the  fascinating  work  of  the  abstract  investigator. 
anrl  should  be  conducted  without  any  aim  other  than  true  under- 
standing. . 

Such  work  is  not  usually  comi)atible  with  the  power  of  invention. 
Accjnlingly  the  inventor  and  designer  is  a  man  of  different  type 
from  the  abstract  investigator.  The  abstract  man  must  be  inten.scly 
specialise*!  ;  the  inventor  must  have  a  wide  acquaintance  with  the 
pro|)ertieK  of  all  the  materials  w  ith  which  he  works,  and  must  also 
have  knowledge  of  the  particular  needs  of  the  industrj-  which  lie 
intends  to  improve. 

That  the  work  of  Invention  is  not  usually  performed  by  the  dis- 
coverer anrl  investigator  of  new  sequences  and  laws  is  evident  from 
an  examination  of  the  records  of  the  Koyul  Society.  From  1820  to 
{{ll.'t,  of  21  Presidents  only  four  could  beccuisidcrcd  to  he  inventors- 
Sir  Humphry  l)avy.  miners'  safety  lamp  and  clcctrolyti<'  deconi- 
imHition  of  the  alkali  metals  ;  the  Karl  of  Hoss,  designer  and  inventor 
of  the  great  rr'llccting  telcHCope  ;  Lord  Kelvin,  invcntorof  the  mirror 
gulvatiometer,  the  syphon  re<'or(|er,  and  many  other  electrical 
meaHuriiig  InMtnnuentH  ;  and  Lord  Lister,  the  great  medical  inves- 
tigator, who  apfilied  the  discoveries  of  Pasteur  and  Mctchnikoff  to 
the  pur|HjH<-H  of  Hurgery.  For  siune  reason  the  list  i>!  lioyiil  Sixiety 
Prcnidents  in  the  Htth  century  omits  two  of  the  most  (listiMgiiislied 
men  of  science  -  Michael  Faraday  and  Charles  Darwin.  Thi-irnamcs 
how<-ver.  are  to  be  found  anuing  the  recipients  of  (he  highest  dis 
tinction  of  the  Society  the  Copley  .Medal.  This  lirilliaiit  list  begins 
with  Htephi-n  (iray  in  I'Ml.  and  ends  with  the  name  of  Sir  James 
Dewar  in  If'Ml  174  nmniw  in  all.  Of  these  most  diHtinguished  men 
of  wientilie  diseovery  only  12  can  be  ifmsidered  to  be  invenliM's. 

II  IM  also  an  i-rror  to  asMume  that  the  eviilut ion  of  a  great  inveiitii)ii 
folldWs  the  cdiirxe  uHiiallv  considered  trin'  and  li.gie/d  ;  that  jipplica- 
(ion  ii  eany  ami  rapid,  while  disioverv  ixnlow  and  diilieult.  .A  short 
i-xaniMiatiori  i>f  tlic  course  o(  development  of  neveral  leading  iuvi-n- 
(ionn  will  show  (he  (rue  fae(x. 

Faraday  mu<le  his  great  discovery  <>(  the  iriduc(ion  of  i-lectric  cur- 
mnt«  by  in"gnet«  in  the  year  18:il.  and  he  endeavmired  (o  produce 
n  niagrie(<)  elec(ric  miK'hiiie.  Kleitric  eurrenlH  wi-re  nbtalneil  from 
(his  HppiiratuH,  but  (lie  linit  ni»(!iie(oe|pc(rie  itidnctinii  machine 
which  reached  the  nuirkel  wax  (In-  mventioM  of  an  Idilian  (Pixii)  in 
IH;t:i.  The  lirsl  niaeliuie  ((I  produi'e  the  eliM-tric  hglit  by  niagnedi, 
(he  Alliance  Conipniiy'n  niiiehine,  wan  devised  Mi  IKlll.  In  IKiVi 
Werner  SiemeiiK  denigiKvl  a  nuiehine  of  much  greater  power  for 
weight  and  bidk.  Later.  Wi|de.  of  Manchexter,  HubMlituted  mo(I  iron 
elee(ro  inagnetA  (o  priNluce  the  lielil,  exi'King  (h<' elect  n>mrignel«  by 
II  -iiMller  separately  driven  magnet*,  inaehiiie.  In  IK7(I  (irammo,  a 
Fr. ,,.  I,  I  iii/uieer,  produced  the  well  known  " 'Ininiine  "  ring  arnin- 
•  \t..tr,..  I  C.I  Traeirmri  WofHJ  {/•dure,  rlrllvefed  1.e(..rr  the  Itoyiil 
"  ly  «.(  Arl«  on  |ii.,..ml»r  .■..  I'.tlT. 
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ture.  About  1866-67  Varley,  Wheatstone,  and  Werner  Siemens 
separately,  but  almost  simultaneously,  proposed  to  use  the  current 
generated  by  the  machine  tc  magnetise  its  own  field  magnets,  and 
this  proved  to  be  a  principle  of  first-class  importance.  The  first 
application  of  the  self-exciting  principle  \\as  made  about  1870  by  the 
English  instrument  maker,  Ladd.  The  Gramme  dynamo,  intro- 
duced in  1870,  became  very  successful ;  it  has  been  extensively  used. 
Yet  much  remained  to  be  done  ;  the  dynam..  was  not  yet  self- 
regulating.  It  is  an  interesting  fact  that  in  1883  Lcrd  Kelvin  (then 
Sir  William  Thomson)  had  a  gas  engine  of  my  invention  and  design 
titted  up  in  the  university  laboratory  to  drive  a  Siemens  shunt- 
wound  dynamo  for  the  supply  of  electricity  for  lighting  his  house  in 
the  university  grounds.  To  alter  the  output  of  the  dynamo,  he 
arranged  a  variable  resistance  for  the  control  of  the  shunt  current 
passing  to  the  exciting  field.  This  resistance  consisted  of  a  small 
wheeled  conductor  arranged  to  travel  up  and  down  an  inclined  rail  ; 
at  each  position  the  appropriate  resistance  was  inserted  in  the  field 
circuit.  The  operation  was  mechanical  and  very  ingenious,  and  it 
worked  (juite  well.  Very  soon,  however,  the  compound-wound 
dynamo  was  introduced,  the  invention  again  of  Varley  and  others. 
In  the  year  1884,  which  saw  the  introduction  of  the  self-regulating 
compound  dynamo,  53  years  had  passed  since  Faraday's  discovery 
of  tlie  finidamental  action  on  which  the  great  modern  industry  of 
electric  light  and  power  is  now  firmly  based.  Faraday  died  in  1867, 
1 7  years  before  the  more  advanced  application  of  his  work. 

In  other  great  inventions  the  same  slow  process  cf  development 
is  always  found  ;  the  steam  engine  from  Newcomen  to  James  Watt 
and  on  to  Parsons,  followed  the  same  course  of  step  by  step  improve- 
ment; but  in  this  case  the  enguie  came  into  existence  liefore  any  true 
theory  of  the  nature  of  heat  was  arrived  at.  What  would  logically 
be  considered  the  fundamental  science  did  not  exist  in  either  New- 
comen's  or  James  Watt's  time,  and  Watt  died  before  the  beginning 
cf  thermodynamics  as  a  science. 

The  study  of  steam  and  other  heat  engines  apparently  gave  rise 
to  the  science  of  thermodjaiamics,  which  has  given  us,  perhaps,  the 
greatest  generalisations  known  to  science,  applicable  equally  to  motive 
power,  physics,  and  chemical  action. 

Parsons  was  fortunate  in  finding  thermodynamics  fully  understood 
when  he  began  in  1884  hi-'^  great  work  on  the  steam  turbine  ;  but, 
with  all  the  help  of  abstract  la\\s,  he  found  much  to  investigate  in 
the  flow  of  steam  jets,  &c.  Here  the  investigation  had  to  be  made 
on  %\hat  he  as  an  engineer  had  successfully  produced. 

The  long-continued  action  of  many  minds  is  also  characteristic  of 
the  brilliant  progress  of  the  internal-combustion  engine.  So  far 
back  as  jtlSO  Huyghens  jnoposed  to  use  the  explosion  of  small 
charges  of  gunpowder  in  order  to  obtain  motive  power,  and  Papin 
in  16'.l(t  continued  his  experiments  without  success.  An  explosion 
engine  using  inflammable  vapours  was  described  in  an  F'nglish  patent 
by  P.obert  Street  in  1774.  As  early  as  1817  Prof.  Farish,  in  Cam- 
bridge, showed  an  explosion  engine  in  operation  on  his  lecture  table. 
In  1820,  also,  the  Rev.  W.  Cecil,  in  a  Pa])er  before  the  Cambridge 
Philosophical  Society,  described  a  hydrogen  engine.  Even  the 
first  definite  and  accurate  proposal  to  compress  the  charge  before 
explosion  was  made  by  William  Barnett  in  1838,  some  years  before 
.Ionic's  fii-st  Paper  was  read  to  the  British  Association  on  the  Me^ 
ihanical  Equivalent  of  Heat. 

Internal-combustion  engines  were  thus  jiroposcd  long  before  (he 
inventors  eo»dd  have  availed  themselves  of  thermodynamici.  1'^ven 
now,  in  li)17,  some  7!)  years  after  the  proposal  of  compression,  we 
are  still  inventing  and  designing  new  and  better  internal-combustion 
engines,  and  shall  certainly  take  many  years  longer  without  approach - 
ir>g  finality.  In  187(1,  when  1  began  work  ui>i>n  the  subject  a.s  an 
inventor  and  designer.  I  coidd  find  no  record  of  expcriment.s  made 
upon  (he  maximum  ])ressurcs  attained  by  varying  mixtures  of  coal 
gas  and  air  mixed  at  atmos])herie  pressure  and  ignited  by  electric 
spark  or  (lame.  The  oidy  experinu^nts  in  existence  were  thosc^  of 
Uuiisen,  conducted  in  Hnuill  glass  (ubes.  I  was  able  to  investigate 
the  tinu's  and  |nessurcs  of  gaseous  cx|)l(.sions  \indcr  various  con- 
dilioiiH  of  mixtures,  initial  tem])eralute  and  pressuiv.  These  experi- 
uii'nls  were  published  in  I  SStl,  and  proved  most  useful  to  engine 
invi'nlors  and  ilesigners.  .Vt  (he  sjime  time  tliey  brouglil  lo  light 
uianv  important  facts  int<-r<sling  from  the  purely  siicnlilic  uland- 
pc.in't 

The  alt<Tnate  netion  ot  im\  iiil  ion.  ilcsign  and  scientlfitr  discovery 
is  evidOnt  in  all  eonslde^dlll^  invcnlicms.  This  is  also  true  of  the 
development  of  flighl.  Ideas  wen-  plentiful  hundreds  of  years  past. 
l>-(Muirdi  da  Viuei  made  many  experimeidal  wing  nuxlels,  and 
Ml  leiMpted  what  we  shoulil  now  call  gliding  experinu'uts.  but  nothing 
prarlical  cjinw  of  it  till  the  time  of  Langley,  in  AiucTicii.  Detinito 
progresM  was  made  by  (lie  gliding  eN)>erimenlH  of  l.illienlhal  and 
I'llcher.  and  Maxim  carried  t|,e  ijiiiioiistralitMi  a  stage  fiirllier  :    but 
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real  flight  of  hea\-ier-than-air  machines  was  not  attained  till  the 
petrol  engine  was  developed  to  a  sufficient  extent  to  enable  a  light 
i-ngine  to  be  mounted  on  a  glider.  This  was  accomplished  by  the 
lirothers  Wright  in  America  about  1906. 

A  some-what  surprising  lack  of  appreciation  is  sho\vn  by  .some  very 
(listingui.shed  matliematicians  of  the  conditions  of  practice  and  the 
limitations  of  mathematical  pre\'ision.  It  is  illustrated  in  their 
well-known  contempt  for  experimental  physics  as  compared  to 
mathematical  physics.  The  particular  science  is  stigmatised  as 
■"  empirical."  Mathematical  science  is  not  empirical  ;  but  mathe- 
matical truth  is  accurate  because  it  is  defined  so.  The  thinking  of 
,the  mathematician  would  be  quite  sterile  if  he  confined  himself  to 
his  desk  and  chair,  and  endeavoured  to  evolve  the  complicated  facts 
of  Nature  out  of  his  own  consciousness.  The  work  of  the  mathema- 
tician is  most  useful,  and  it  is  neces.sarj-  tc  success  equally  in  dis- 
covery, invention  and  design  ;  but  it  is  useless  alone — it  has  never 
performed,  and  cannot  perform,  the  mar\els  of  prevision  claimed  for 
it  by  some  of  its  followers. 

With  regard  to  chemical  discovery  and  invention,  the  .science  has 
followed  the  same  course.  Before  the  existence  of  any  chemical 
M'ience  in  the  modem  sense,  mankind  for  ages  conducted  many 
manufacturing  processes,  such  as  soap-making,  glass-making,  iron 
and  copper  smelting,  sulphuric  acid  manufacture  from  green  vitriol — 
hence  the  old  name  "  oil  of  vitriol  " — brewing  ami  distilling  alchcol 
from  many  .sources,  and  winegrowing  and  making,  dyeing,  and  .soon, 
all  of  which  involved  chemical  operations.  .Alchemy,  too,  led  to 
many  experiments  which  produced  a  knowledge  of  chemical  .sequences. 

The  discovery  of  radioactivity  by  Keci|uerel,  and  the  .separation 
of  radium  salts  by  Madame  and  Prof.  Curie,  supplied  Rutherford, 
Soddy  and  Ram.say  the  basis  for  investigation  which  proved  the 
existence  of  so-called  atoms,  which  disintegrate  spontaneously  and 
form  other  bodies.  This,  with  the  brill  ant  work  of  Sir  J.  J.  Thom- 
son, proved  the  existence  and  properties  of  the  electron,  which  may 
yet  throw  startling  light  upon  the  ultimate  constitution  of  matter, 
the  nature  of  electricity  and  the  nature  of  mass,  and  even  give  a  key 
t<>  the  nature  of  gravitation,  at  present  so  entirely  inexplicable. 
C'heniistry  is  thus  rapidly  evolving  laws  of  a  most  general  character. 
Mid  linding  unit  in  the  hithi'rto  bewildering  complexity  nf  its  se- 
|i]encc8. 

The  marvellous  |)rogreHS  in  the  study  of  biological  problems  has 
been  pro<lu<ed  bj-  similar  action  arul  reaction  of  abstract  investiga- 
tion suggested  generally  by  praitical  expcrii-nee  and  the  testing  of 
hypotheses  Mowing  from  tlie  investigation.  Sir  Herkcly  Moynihan 
has  recently  traced  the  histor>'  of  many  important  operations,  and 
clearly  shosvs  the  iiiterdepenilence  of  abstract  investigation  and 
Hurgi<al  prnclice.  He  sums  uj>  this  (|uestion  very  clearly  as  follows  : 
"  A  discovery  is  rarely  the  work  of  one  mind.  It  is  one  observation 
added  to  another  that  makes  the  supersaturated  .solution  from  which 
the  crystal  of  truth  at  last  precipitates.  Lister  iievi-r  ceased  to  give 
credit  to  I'asteur  for  his  share  in  the  work  that  led  tinallv  to  the  ile 
velopmenl  <  f  the  antiBcptie  method.  The  exploratory  work,  the 
pioneer  work  all  that  was  <iriginal.  was  ili.ne.  therefore,  by  a 
Kn'iich  <.bs<Tver  ami  an  Knglish  surgeon." 

Both  <liKeoverers  and  inventors  are  impelliil  by  the  intense  desire 
lo  produce  new  things  ami  understand  new  fa.  Is  iind  laws.  Neither 
isnctuiited  by  pure  eomnienial  instinct  ;  iiiiiib'nlally  both,  as  good 
citizens  of  the  woriil,  naturally  desire  Ji  reasonably  securi'  linaneial 
ptisition  ;  but  the  love  of  money  could  not  fuini'^h  im|)etuH  suflicient 
to  mninluin  eilhiT  llirougli  the  viiinsituiie.'-  of  the  laborious  life 
ni-f'esiuiry  to  attain  the  eml.  To  succeed  hen-  Ijien-  must  be  enlir<- 
and  louK  eonlimied  devotum  lo  study  and  e\|Briment  inNpin-d  by  an 
enthusiastii'  iippn'cialioii  of  the  iii-u   |iossibililir'<. 
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below  the  estimate.  The  great  recommendation  of  electric  cooking  was 
Its  cleaiilmcss,  and  fat  was  saved  which  would  be  lost  in  other  svstems. 

Jlr.  H.  J.  t1..\KKE,  who  had  the  oversight  of  plant  for  5.000 "meals  a 
day,  said  he  did  not  regret  the  adoption  of  electric  cooking,  and  the 
current  per  meal  was  below  the  figure  given  by  the  author.  Last  month 
It  was  015  unit.  A  second  plant  had  been  put  in,  which  now  supplied 
an  average  of  2,500  meals  per  day. 

.Mr.  C.  G.  XoBBS  said  the  first  consideration  should  be  running  and 
maintenance  costs.  The  comparison  of  mstallations  A  and  B  would  l)e 
easier  if  the  water  heating  were  eliminated  and  the  weight  of  food  taken 
as  a  unit  basis.  For  the  1,5001b.  of  food  for  A  compared  with  the 
1)80  lb.  for  B,  exclusive  of  water  boiling,  the  consumption  would  be  380 
units  per  day  for  A  and  220  for  B,  and  the  weight  of  foot!  jier  meal  was 
0-94  lb.  for  A  and  1-38  lb.  for  B.  The  consumption  of  electricitv  repre- 
.sented  0-246  unit  i>er  meal  for  A  and  0-45  for  B.  the  difference  probably 
being  partly  due  to  the  other  duties  performed  by  B.  Domestic  installa- 
tion work  had  been  set  back  during  the  last  two  or  three  years,  but  the 
heavy  side  had  had  an  im]>etus.  The  author's  figures  for  maintenance 
were  rather  small.  The  percentage  of  the  installation  i  ost  would  be  tJio 
simplest  way  of  explaining  it  to  a  prospective  customer.  A  would  be 
about  5  per  cent,  and  B  about  2A  per  cent.,  including  wiring.  &c.  The 
initial  cast  of  installation  A  might  have  been  stated  minus  nickel  plating 
and  other  embellishments,  »-hich  were  not  in  the  canteen  equipment, 
and  the  maintenance  based  on  tho.se  net  figures.  Also  in  B  the  wiring 
must  be  less  than  in  .\.  He  (Mr.  Nobbs)  calculated  that  the  mainten- 
ance cost  was  IJ  per  cent,  per  annum  for  A  and  2}  jht  cent,  for  B. 

.Mr.  H.  Br.vzel  said  he  was  rather  di.sappointed  to  find  that  no  details 
of  the  construction  were  given.  Rehabihty  of  the  heating  elements  was 
vital.  He  thought  hot  plates  were  of  little  use.  because  they  had  to 
transmit  the  heat  from  the  elements  to  the  vessel,  and  if  the  vessel 
bulged  at  the  bottom  an  enormous  increase  of  jwwer  wa-s  ne<H'.s.sary. 
Tie  life  of  the  elements  in  grills  was  short.  .Mica  strip  elements  had  a 
tendency  to  buckle  if  only  atta<'hed  at  the  ends,  and  he  would  b<  glad 
to  have  any  information  from  the  author  as  to  the  liest  way  of  con- 
structing them.  He  (.Mr.  Brazil)  had  come  to  the  conclusion  that  mica 
was  not  the  best  material  to  use.  He  had  triinl  fireclay,  upon  which  he 
put  114  watts  per  inch  of  length,  compared  with  lU  watt«  used  with  the 
mica,  and  after  2(1(1  hours  u.ie  it  showed  no  signs  of  deterioration.  .Manu- 
facturers shoukl  consider  the  question  of  making  apparatus  for  400  volts, 
so  as  to  do  away  with  the  trouble  of  balancing. 

.Mr.  GkeSlev  said  the  Boanl  of  Trade  de-ire<i  to  abolish  gas  on  trains. 
Klectricity  could  easily  l>e  substituted  for  lighting,  but  the  difficulty 
was  with  regard  to  cooking.  Could  electric  cooking  Im>  apphed  com- 
mercially to  dining  cars  ? 

.Mr.  F.  H.  Wn.i.i.\Ms  (.Jackson  Stove  Co.)  saiil  the  future  of  the  busi- 
ness dei)endcd  on  the  co-ojx'nition  of  manuf.Hclurers  and  central  station 
men.  Running  costs  wen-  more  important  tluin  initial  eo.sts.  The 
specially  constructed  ovens  supplied  by  his  enm|vany  att.iine«l  a  tem- 
|)eratun^  of  (500  deg.  in  45  minutes,  and  uii  hour  after  the  curivnt  was 
•iwitehed  off  this  fell  to  3liO  deg.  which  could  U-  maintainisl  on  a  quarter 
of  the  heat,  equal  to  T.")!!  watts,  which  was  snfti.  icnt  for  cotiking. 
One  in.stallntion  i<<|uip))<'d  by  his  (inn  providisl  (or  raisins  *' 
gallons  of  water  from  HKI  deg.  or  1 10  deg.  to  iK.ilin^  |K.int  |H'r  day, 
and  for  eookini;  .SO  bn^akfasls,  4S0  dinners,  4S0  teas  and  alioul  12  >up|iers 
per  day.  and  the  units  eonsumi-d  aveniged  !t.">.">  ]kt  vrtvk.  This  had  l>r<'n 
workiim  two  years,  and  the  ii.sor  was  well  >atisli(sl. 

.Mr.  I*.  l.'i.KTiMKH  .said  all  elenuMils  shoulil  In-  of  the  same  dimensions, 
so  that  Ihey  could  lie  obtained  from  any  ronlniclor  or  maker.  The 
distribution  of  current  lo  elwlrie  kitchens  al  low-  pres.«urr  should  !«• 
disionlinued,  and  high  pn'ssun-  with  Iransforiuers  adopter).  .\  demand 
of  llKl  kw.  lo  2IMI  kw.  by  a  few  holcN  al  I  he  lieiiviesi  c.Kiking  time  would 
mean  a  lii'nvy  cost  of  cable,  whi.h  WMiild  alliil  the  c<»l  of  cum-nl  In 
I'onsuiuers.  Had  the  author  decidiHl  iil  wliiit  (Hiint  one  shoulil  lUa- 
.onliniie  uwiiig  electric  Ileal ing  for  vraler  boiling  ?  It  app<-«nsl  lo  lie 
iiUMiiilalile  for  very  hirgn  qunnlities.  lie  IhIjcvisI  that  loutrollilig  gr«r 
ii.Hcd  for  eookiiik;  inslallnlions  had  not  hillierlo  Us-n  mii-vsarily  of  British 
iiiamifai'tun',  and  HritiNh  manufacturers  should  *ho»-  (hat  they  couM 
produce  sati.sfai'lory  and  »iiilable  switiligiiir. 

•Mr.  W.  U.  CiiorKii  ^aid  the  diversity  fii.lor  »hown  by  iUv  »ulhiir°n 
diagraiii.<  did  not  npiM'ur  to  In-  very  goisl.  not  m>  i;.>.«l  nx  private  h'Miw 


plniila.  Wen.  the  iiialnllnlions  all  giving  thi 
wliicli  would  priHiiiie  linn  effwt  r  \  l«r«e  niiiiilHi 
\  and  It  inslnllalioiK  ~e<-misl  to  b<<  oven  and  cxH  < 
aiillior'..  pri'vioiiH  |'ii|ht  n  liirtfer  pni|iortion  ..(  llie  t 
III  the  llol  pliile.i  WirillK  flllllto  ought  now  lo  Ih'  kep 
lion  Ihnn  wn^  «li.iwii  in  the  table.  \Vnslhi'|>l:ti<l  mil 
'•mile  mnniiln.'liiri'rs  T  It  would  l><>  UM<fiil  il  iIk-  I 
III  (anil-  |N.r  kilon.ill  |ier  niihiiiu.  i"  ii  u.  uM  I  .  liii  . 
Ihe  aiillior  rtiiv  <'\|H.rieiii  e  «ill. 
.onlrol.  uhi.li  ».t.  Uini:  u.e.l 
n|(rr.<Ml  llinl  Ihe  .11  o|ii.rnlioii  ..|  ■ 
iiii'cwury.  and  he  ho|><<<l  litalion  eiiiiim- 
lii  .o.oi«.rale. 

Ml        U    II    ....S      -O.l     11,.      .    I,  ,11    .     .IV.'ll     1 


Ml 
lo  km. 


Inrarler  of  i 

..(  II,.    (.„li>  in  Ihe 

'U   the 

,..u. 

|H.r 
,    (he 

lUd 

'■•lie 
'|>erl 


I.I  hliow    ^l,Al<  I    H  lUlll|tnr<MI 


478 


THE  ELECTRICIAN. 


Decembeb  21,  1917. 


the  danger  of  fire.  He  thought  solid  top  boiling  tables  were  preferable 
to  hot  plates. 

Jlr.  HouiES  (a  restaurant  manager)  said  he  used  electric  cooking,  and 
it  was  all  that  could  be  desired. 

Mr.  C.  W.  C'KOSBIE  said  in  installation  A  the  maximum  demand  to 
kilowatts  installed  was  35  per  cent.,  which  was  lower  than  in  the  other 
cases,  and  this  showed  that  the  maximum  demand  had  been  kept  down 
by  the  preheating  of  water.  By  such  means,  and  by  spreading  the 
demand  as  much  as  possible  over  the  non-peak  hours,  which  could  be 
partly  effected  by  using  elements  at  a  lower  temperature  during  the  peak 
hours,  the  load  factor  would  be  improved  and  the  maintenance  charges 
would  be  reduced.  To  assist  in  tliis  improvement  of  the  load  factor  a 
longer  time  would  have  to  be  allowed  for  water  boiling.  The  author 
mentioned  a  3.50  kw.  installation  in  which  the  boilers  amounted  to  a 
loading  of  55  kw.  to  60  kw.,  which  was  a  large  proportion  of  a  peak 
demand  that  might  reasonably  be  estimated  at  190  kw.  Tliermal 
storage  would  also  greatly  improve  the  load  factor,  and  for  every  1  per 
cent,  increase  in  the  load  factor  2  per  cent,  reduction  could  be  made  in  the 
price  of  current. 

*  Mr.  E.  T.  Wn-LUM.s  said  if  steam  were  used  for  heating  water  up  to  a 
certain  point,  why  not  do  the  whole  of  it  by  steam  ?  It  would  be  useful 
to  know  the  cost  of  maintenance  per  meal,  and  also  whether  all  the  meals 
were  taken  at  once  or  at  varying  times.  One  would  like  to  get  to  the 
Ijottom  of  the  faults  question,  if  the  author  would  state  what  they  were. 
In  the  case  of  high  candle-power  gas-tilled  lamps,  the  liigh  temperature 
difficulty  was  got  over  by  taking  the  leads  from  the  lamp-holder  frame 
to  a  box  where  there  was  an  insulated  connector,  and  contintiing  from 
that  with  the  ordinary  wiring.  The  capital  cost  as  given  by  the  author 
tended  to  be  misleading.  This  was  a  factor  which  would  have  con- 
siderable influence  on  prospective  users  of  electric  cooking  plants. 

The  AiTHOB,  in  replying  to  the  di.scussion.  said  no  sales  manager  would 
let  a  consumer  t«'licve  that  the  cost  of  power  was  the  primary  factor 
in  a  cooking  plant,  and  there  were  many  other  advantages  which  were  well 
worth  the  money  spent.  With  current  at  Jd.  one  could  safely  compete 
with  gas  at  2s.  a"  thousand.  He  had  been  successful  in  reducing  the  size 
of  joints  cooked  to  about  15  lb.  In  reference  to  the  comparison  of 
installations  A  and  B,  one  was  at  munition  works,  and  munition  workers 
could  not  be  induced  to  economise  in  food,  t'ooking  on  trains  could  be 
done  by  a  petrol  set,  or  by  batteries  boosted  at  certain  sto])ping  places, 
and  the  battery  discharge,  if  not  too  heavy,  could  be  kept  up  by  a  dynamo 
driven  from  the  train  axle.  There  was  no  difbculty  in  securing  the 
cooking  of  inucli  of  the  food  off  the  peak.  The  best  scheme  for  distribu- 
tion was  alternating  current  single  phase  200  volts,  which  would  dispense 
with  the  out-of-balance  currents.  >le  would  reply  more  fully  in  the 
.loumal."- 
A  vote  of  thanks  to  the  author  concluded  the  meeting. 


qiiently  every  proxy  given  to  the  Council  was  given  against  the 
member  in  question,  and  given  by  members  who  at  the  time 
knew  nothing  about  the  case.  Supposing  a  majority  at  the 
meeting  decided  in  favour  of  the  member,  it  was  only  necessary 
for  the  minority  to  demand  a  poll  to  have  the  decision  reversed 
— i.e.,  to  obtain  expulsion.  This  is  not  what  we  generally 
understand  by  Briti-sh  justice. — Ed.  E.] 


i  '.oiTcspoudoiice. 

TilK  (;i\l.\(i  OK  I'Ho.XIJv-^ 

TO   THK    KIJITOK   OF   THE    KLEfTltlC  I  A.N. 

.SiK  :  I  am  very  unwilling  to  enter  into  a  discussion  on  the 
iiitttti-r,  but  your  note  on  iriy  letter  in  this  week  .s  issue  appears 
to  nie  to  do  le.H.s  tliuti  juHtii  c  to  the  Council. 

I  do  not  know  the  nieiid)i'r  in  (juestion  even  by  sight,  and  1 
doubt  if  there  is  a  Member  of  th(!  ( -ouncil  who  would  so  inuen  as 
nod  to  me  if  we.  met  in  the  Htreut,  so  that  1  may  fairly  claim  to 
be  uiibiahm-d  peiHonally. 

If  you  will  refer  to  liie  form  r>f  proxy  .f(uit  out  you  will  notice 
that  there  i.-*  nothing  whaUiver  on  tliis  binding  the  nominees 
to  vot<;  one  way  or  the  other,  ho  that  the  Htateiiient  tnat  it  is  a. 
farce  to  call  on  the  nu-mbef  to  defend  him.seif  witii  tue  volume 
•  ■f  |iroxii'i«  ugainitt  him  in  not  a  correct  Htalemi-nt  of  facts. 

Accoiding  to  niy  undciHtanding  of  Iim-  matter  the  |)(isition 
wa«  lliiH,  that  till!  ncceitMury  lU  membeiH  niaib'  a  ic(|ui.->i- 
tion  for  u<'tiiin  under  the  terniH  of  our  ruleH,  the  t'ouiicil  made 
an  examitiatiiiii  of  llu'  poHillon,  and  d<'cidcd  that  it  wa.s  a  ca.se 
for  tbe  o|iiiiion  of  the  iiienibi-rHlii|i  gi-iierally  tn  In- taken,  as  tue 
Council  liud  no  power  under  our  riilen  l.o  deal  witii  it  tiieiii- 
iM-lve«.  'I'liey  Iheri'fon-  al»o  anki  d  fur  pnixien  fidin  tliofie 
mi-mlierH  who  weie  not  able  III  atleiid. 

If  the  < 'ouncil  are  to  In-  utiacked  for  taking  tlii.s  action  the 

liiiHT  we  do   without  one  at  all   the  bettei,  and   ie\eit  to 

liolH<'lie\  ik  "  conditiono,  for  if  we  have  no  eoniKlcticc*  in  the 
<  ouiicil  to  decide  wilut  ix  or  in  not  in  tlie  IichI  inteicstH  ol  the 
■  n.-ititutioii  there  ih  no  iiHe  in  a  Council,  and  hiicIi  aitackn  wnen 
they  eiiiaiiale  from  the  inoHt  iiillilential  eliuliical  pi'iiii<lical  in 
tlie  coiintiv  are  \ery  greatly  to  be  deplored.  -  I  am,  ac, 

Watfold'.  Dec.   17.  M.  ■).  K.  TiLNKY. 
I'l'he  thiid  paragraph  of  the  ul)o\e  letter  goeM  ralnei  to  the 
><>t  of  the  iiMktter.     The  Council  wotild  lint  have  cullod  the 
cting  if  they  had  not  ln-en  in  (av  mir  >>i  the  ex|iiilHion.   (  'ouhc- 


"  THE  DESIRABILITY  OF  PROFIT." 

TO  THE  EDITOR  OF  THE  ELECTKK'IAN. 

Sir:  It  is  with  great  reluctance  that  I  write  again,  but  I  am 
impelled  to  do  so  by  another  statement  jou  make  in  com- 
menting on  my  letter  in  your  issue  of  November  30th.  You 
state  that  "  although  the  true  Socialist  would  not  talk  so  glibly, 
the  mass  of  so-called  Socialists  do  so,  apparently  knowing 
iiothing  of  economics." 

1  formerly  field  some  such  erroneous  (?)  opinions  about  the 
mass  of  so-called  Socialists  and  their  knowledge  of  economics. 
It  is  in  the  holding  of  such  erroneous  opinions  by  those  who, 
like  myself,  are  quite  safely  outside  the  mass  that  danger  lies. 
I'eople  outside  this  mass  do  not  attempt  to  ascertain  the  extent 
of  the  knowledge  of  economics,  or  of  any  other  subject,  pos- 
sessed by  tue  individuals  of  whom  the  mass  is  compo.sed. 

I  think  it  is  time  for  us  to  look  facts  in  the  face,  and  to  admit 
the  possibility  of  the  mass  having  learned  a  great  deal  during 
the  last  few  years.  I  am  convinced,  as  a  result  of  inquiries 
made  of  members  of  the  mass  and  from  general  observation, 
that  they  do  know  a  great  deal  that  is  important  about  eco- 
nomics. I  know,  for  instance,  that  they  have  the  audacity  to 
differentiate  between  capital  and  the  capitalist.  The)  know 
that  the  former  is  their  friend,  while  the  latter  is  their  enemy. 
The  capitalist,  on  his  side,  knows  that  Labour  is  his  enemy. 
Why  should  we  not  face  the  truth  in  this  matter  as  we  do  in 
engineering  matters.  The  capitalist  and  the  worker  are 
enemies.  The  object  of  the  capitalist  is  to  get  as  much  as  he 
expediently  can  out  of  the  worker.  The  worker's  object  is  to 
get  as  much  as  he  can  out  of  the  capitalist.  Each  side  knows 
jt  so  whj  not  admit  the  fact  openl}'  \  It  is  the  plain  truth,  so 
why  boggle  ? 

Ttie  mass  of  the  workers  is  Socialist,  and  is  thinking  socially 
and  economically.  The  workers  have  learned  tlieir  simple, 
yet  •lit-A  economics  thoroughlv,  from  their  own  well-informed 
speakers  and  from  recognised  writers.  It  is  useless  to  burke 
this  fact.  It  simply  is  so,  and  the  statement  may  be  tested 
anywhere. 

l*'or  many  years  the  process  of  Socialist  education  has  been 
going  on,  aa  everybody  knows.  We  don't  like  to  admit  it, 
linough  we  are  confionted  with  its  residts  every  day  of  our 
lives.  We  can't  open  a  newspa])er  without  seeing  that  the 
workers  are  alert  to  facts. 

The  average  Socialist  knows  quite  well  that  he  cannot  do 
without  cai>ital  ;  he  knows,  just  as  well,  thal^  he  can  do  without 
tlie  ca])itaiist.  The  capitalist  knows  that  he  cannot  do  without 
Jjabour,  and  that,  therefore,  he  cannot  do  without  the  labourer. 
Capital  and  the  capitalist  can  be  separated.  Labour  and  the 
labourer  cannot  be  .sejiarated,  and  therein  lies  the  cai)iliili8fs 
.trouole.  J[e  knows  he  cannot  have  labotir  without  the 
labourer, under  anv  conditions  whatever, and  that  it  is  useless 
to  attempt  to  separate  the  inseparalile. 

Liiboiir  is  conscioiis  of  the  fact  tliat  it  has  now  to  take  capital 
and  the  (uiiiitalist  together;  yet  is  (H)nscious  of  the  fact  that  it 
liaH  MO  use  whatever  for  the  eapitali.st,  and  thnt  as  iwiiiital  is  the 
friend  of  labour,  and  the  cai)italist  the  enemy  of  labour,  the 
<>i»ject  to  aim  at,  and  to  work  for  is  the  separation  of  cai)itftl 
fi'om  the  cnpitaliMt. 

I    Niibiiiit   thU   this   separation    is   aclu:i.lly    the    coii.seiouf, 
delilienile  aim  of  Labour.     It  is  obvioiislv.so,  from  .signs  appa- 
leiit  to  anybody,     it  is  sheer  folly  to  pretend  that  liabour  is  i 
not  ftWake'and  alert,  and  tliirt  it  knows  nothing  of  economica." 
Tlie  writing  on  the  wall   is  plain,      liabour  aii<l  the  (vupilalist  I 
arc  enemirs.      Let  us  admit  tlie  truth.     Then  we  can  tackle 
pii(|)erly  the  jirobleniH  arising  out  of  the  situation.     'J'.-at  the  I 
truth  is  unpalatiible  is  no  excuse  h)i(len\ing  ii,  or  for  pK!-| 
tendiim  that  the  situation  is  otherwi.ne  than  we  know  it  to  he. 
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Labour  is  awake.  Labour  is  con-scious,  and  Labour  in  tl,e 
mass  is  Socialist,  and  does  know  something  of  fundamental 
economics  It  ma\  be  little,  yet  it  is  vital  and  fundamental. 
A  little  fundamentjl  knowledge  is  a  dangerous  factor,  if 
ignored.  Then  why  ignore  it  ?  The  war  is  keeping  Labour 
quiet.     What  is  to  follow  ? — I  am,  &c., 

London,  Dec.  11.  F.  W.  Shorrocks,  A.M.I.E.E. 

(Our  correspondi  nt  identifies  Labour  with  the  "  mass  of  so- 
railed  Socialists."  which  is  unjustifiable  It  is  largely  a 
matter  of  definition,  and  the  fact  remains  that  there  is  much 
loose  talk  on  the  subject,  which  tends  to  do  infinite  harm 
among  those  who  know  nothing  of  economics.  As  to  the 
■  Capitalist,"  this  is  more  often  than  not  another  name  for 
capital,  so  that  separation  is  not  an  easy  matter.  Every 
■ihareholder  is  a  ca|  italist.  There  are  also  other  points  with 
which  we  <lisagree,  such  as  to  the  inherent  antasonism  between 
Capital  and  Labour,  but  we  regret  that  we  cannot  devote  more 
-pace  to  this  subject  or  continue  the  correspondence. — Ed.  E.] 


Glasjjow  Tram>vay  Accident. 

f'oL  Pringle  held  uti  inquiry  at  (ilasguw  on  the  i;Uh  inst  into  the 

'ident  to  a  tranuar  which  occurred  on  F)ee.  5,  resulting  in  three 
|iirsonH  bciun  kilteil  and  159  injured. 

The  permanent  way  euKincer  of  t\\v  traniway.s  dopartmcnt  (Mr.  .1. 
<!bibk.son)  Haiil  the  traik  from  the  junction  at  (irango-road  to  X'ictoria- 
i'OimI  was  relaid  in  .\ugu.st,  1907.  and  tht'  cur\-e  was  rcjaid  in  .\pril, 
1912,  where  tlir  accidi^lit  oecurn-d.  If  the  sipced  of  the  car  on  the 
curve  waH  nioro  than  live  or  .si.x  miles  an  hour,  there  would  bo  a 
tondency  for  the  whteU  to  leave  thi-  raits,  and  the  over-turning  of  the 
car  waa  probably  dur  to  too  high  a  speed. 

Evidenin  was  given  to  show  that  the  car  whirh  had  overturned  was 
Unit  put  into  scrvirc  in  .Sf-ptmibcr.  1913.  It  was  fitted  with  a  Newall 
magnetic  braUr  (or  power  an<l  a  mochaniral  hand  brake.  The  brakes 
were  found  to  be  in  goinl  onler  after  the  aicidint.  The  s|xH'd  limit  on 
the  I  iirvi!  wan  four  miles  an  hour.  There  was  no  Koanl  of  Trade  stop 
before  the  curve,  but  there  was  a  Corporation  .slop  on  en'cring  Victoria- 
road. 

The  driver  of  the  ear  (.1  vMKS  Cakxkoik)  said  hi'  was  Ifi  years  and  five 
months  old.  He  enteri'd  the  service  of  the  i  orporation  in  .September 
hist  a.s  Ik  ecmduetor.  and  a  month  and  a-half  afterwards  he  went  to  tho 
motor  Hehool.  He  reeeiveil  about  a  week's  instruition  and  sulwecjuently 
he  wo-i  about  !••  days  along  with  a  driver  i>n  tlii'  road.  Thereafter  he 
wax  for  :|()  days  driving  on  probation,  and  was  passed  <m  the  .Saturday 
previous  to  the  aeeidi-nl.  On  tbi-  day  of  the  aiiiijenl  he  eame  on  duty  at 
ll..'>.j  a.m.,  and  weni  off  about  |0.:|II  a.m..  resuming  about  I  p.m.  until 
7  p.m.  He  would  have  gime  oil  duly  for  the  day  on  renehing  Kirklee. 
Ho  took  Ihn  parlieular  <ar  over  for  the  first  time  at  Kirklee  about  I  p.m., 
and  made  three  trips  between  there  and  Xetlnili  e  Whm  tho  aeeident 
liappeneil  (about  f)  p.m.)  it  was  ilark.  and  he  clul  imt  observe  the  light 
round  tlie  rurnir  in  Vietoria  road  until  he-  w.i^  near  the  eurve  lli' 
appliiMl  ihe  hand  brake  when  about  "JO yards  oil  llii,  eurve,  ami  when  10 
yards  away  he  notiied  thi'  light  in  Viitoriaroad  '<huiing  on  the  ear  rails. 
He  then  npplii-d  the  lianil  brake  harder,  but,  si,  ing  that  had  not  appa. 
n-ntly  any  elleet.  In-  applied  the  inagnetie  braki'  lli>  gave  the  brake 
thnti  not4'hes.  and  when  just  on  tlu'  eurve  hi'  put  i.n  the  full  nol^h.  He 
wan  going  at  about  eight  miles  an  hour  when  I"  \ards  off  the  eurve.  and 
was  just  thinkini;  of  applying  thi'  reverse  brak,^  when  the  ear  gave  a 
vioh'iit  jerk  and  he  was  thrown  from  Ihi'  liaielles.  On  regaining  his 
bnlanee  he  again  got  holrl  of  the  handles.  .Iii-i  as  tlm  ear  wiu  about 
half  way  round  the  eiirvo  the  two  inner  wheel,  lifte<l,  and  the  outer 
wheels  left  llie  rails.      The  i  ar  then  timii'il  ov.l 

III  answer  |i>  Col  I'riiigle,  witni'<s  stated  thai  oi  the  sehmil  of  instriir. 
lion  he  wiv"  tolil  that  the  s|n-i,iI  for  iiirves  wa.  -  'iin'tliiiig  like  four  mdes 
an  hour.  He  tliiniglil  the  aei'ident  was  eniised  l'\  loo  high  siN-od  at  the 
I  ur%'e.  He  was  not  nware  that  he  was  so  niai  ili>'  riirve  until  he  was 
lU'tually  at  it  He  might  have  appliinl  the  br.il.,  t'lo  hani  at  Ihe  eom 
meneemi'nl  of  the  iiir\e,  and  owing  to  the  giea-v  '  oiiililion  of  the  rails 
the  wliei'ls  iiiiulit  not  havi-  grip|><-d.  He  did  ii  a  o-ie  sand  for  Iherols 
when  lieajiplieil  the  hand  brake       .Siiiid  woaniiK  ii'<,<l  when  the  matinelK- 

brnko  wa<  put  mi       'i'liere  were  al t  half  a  .1./.  n  |KT«on»  st4inding  on 

If  bolloiii  ilii  k.  but  noni'  was  •taiiding  on  the  i.'p  iletk. 

Mr   .ItMKs  IIaimiinkii,  ehiel  iiistrii,  tor  in  I'hii: (  the   motoriM'h-'ol. 

»ve  rvidrni  e  a«  to  the  i  oiirse  III  inatriietliin  ba  .bner«.  and  «nid  that  the 
liipils  were  I,, hi  that  iinih'r  the  Itonnl  of  Traib-  nil'  s  the  mnxiiiiiim  sjmhsI 

ang  r'liinil  eiirM",  was  (mir  inili-s  an  hour  Th"  ,  \|M<rimnnl  of  empl,i\ 
fng  thiys  of  in  Mar.,  and  iipwanis  wn*  utarte.l  ilniiil  su  months  ui(ii. 
Tl,.  r<-   w/u  mmLIiiiiv  {•.  show   that    lliiwe  Inds  w.  i<    iinablr  l.i  aland  Ihe 

rain  of  driviiiu  fur  iight  or  iiiik'  hiuim  a  <Uv 

Mr    M'Kl^«Ol^.  Iraflie  aii|H'riiit<'iident.  sael  thai  Carneuie  wax  a  soliil. 

"      ltd    anlikely    t..    be    re.  khs.       hi    ..tdioirx     llm^.    they    never 

I  a  iii..l,.rm«ii  under  tin-  agi'  <.f  Jl.      .S.  v  .ii  Inindnsl  nf  their  men 

•■  f  111  whom  weri'  ohl  ,.il,|ier»)  enlisted   \>l..ii  war  w*»  dn'Unsl. 

I    >iii,^,lher    they    h'\d   relett«e.l   from   their   Iralb.     staff  alone  alhail 

s"!  in.'ii.  iiiiiat  „|  whom  were  <|iinlitiisl  drivers        They  r«|iiirTs|  |.7t>l» 

iv,r«   and  they    had   only    I..MHI  at    present    (Ml.  hiding   2.VH   wiunen) 
•'    '    ttilv,   but    Ihrri-   wen-   IKI    w.unen   in    IraniiiiK       .\l    (iti-sent    no 


unmarried  men  were  exemjjted  and  only  married  men  over  35  years  o 
age  were  exempted.  It  took  very  exceptional  women  to  drive  a  car. 
They  had  trained  800  women  and  had  only  2.58  driving.  Many  women 
had  left  because  they  could  not  stand  the  strain.  The  women  "were  not 
inclined  to  offer  their  services  in  winter,  principally  owing  to  the  dark 
roads.  There  were  146  boys  under  18  years  of  age  in  the  service,  of 
whom  39  were  qualified.  51  training,  and  5ti  conducting.  He  considered 
the  three  e.ssentials  for  qualified  motormen  were  phvsique,  intelligence 
and  temperament.  The  first  of  these  they  did  not  get  in  a  lad  in  every 
case,  but  so  far  as  intelligence  went  a  lad  was  often  better  than  a  man 
of  21.  As  a  rule  one  had  to  make  a  selection  in  the  matter  of  tempera- 
ment. It  was  obvious  they  could  not  obtain  such  good  conditions  of 
pubhc  safety  with  a  large  body  of  short-service  men  as  they  could  with 
men  of  greater  experience.  The  Corporation  had  had  corresjiondence 
on  the  subject  with  the  Director  of  Recruiting.  They  also  had  several 
letters  from  the  substitution  ofiBce.  who  intimated  they  were  sending 
on  men,  but  it  ended  there.  Now  men.  women,  and  lads  employed 
as  motormen  worked  .Vt  hours  a  week  and  their  wages  varied.  Boys 
received  33s.  9d.  or  35s.  1  Id.  per  week,  married  men  40s.  3d.,  single  men 
38s.  Id.,  and  the  maximum  for  old.  exiierienced  men  was  .54s.  .id.  Since 
the  abohtion  of  the  clearance  certificate  the  tramway  department  had" 
lost  111  skilled  drivers — 1>4  men  and  47  women.  They  had  lost  also 
rather  less  than  half  the  number  of  inspectors  and  timekeepers  employed 
in  pre-war  days.  Consequently  the  discipline  was  not  so  good  as  before 
the  war.  He  could  find  places  for  200  motormen  at  once.  They  wanted 
closer  service.  Figures  showed  in  factories,  ic.  that  about  150,000 
workers  were  employed  in  (.JIasgow  and  neighbourhood.  If  the  depart- 
ment had  more  cars  they  could  use  them. 

.\fter  the  evidence    of  twiS  tramwav  inspectors  had  been  heard  the 
.n.i.iirv  was  ,.|o.e,|. 


Le^al    Intel list'iice. 

T.ie  Attorrey-General  (a' the  Relation  of  the  Gas  L'ght  an!  Coke 
C  .)  V.  The  Ma  ropolitai  Borough  of  Ha:kney. 

The  Court  of  .Appeal  on  Tuesday  delivird  ju. lament  in  this  ca.se. 

Ixird  .Justice  .Swixfkx  K\nv  said  :  The  relat.irs  complain  that  the 
defendants,  who  are  empowered  to  supply  electrical  energy  within  their 
district,  are  committing  breaches  of  .S<'ctions  19  and  20  of  the  Electric 
Lighting  .\et,  1882.  They  complain  that  the  defendant's  are  supplying 
electrical  energy  for  lighting  on  different  terms  instead  of  the  same  ts>rmii 
to  persons  taking  under  similar  eircumstames  a  eorn-siKinding  supply 
contrary  to  .Sectiim  19.  They  also  com|>lain  that  the  defendants  are 
showing  undue  prcfen'nce  to  persons  taking  current  for  lighting  who 
also  take  it  for  power,  contrary  to  .Section  20.  Mr.  .lustice  .Vstbury 
decided  that  Ihi-  relators  had  failed  to  pnive  any  brvacli  by  defendanUs 
of  the  st;itutory  provisions,  and  dismis.sed  the  action  ami  the  ri-lators' 
ajipeal.  The  scale  of  charges  of  which  they  complained  wa-s  eontaini'd 
in  a  circular  issued  by  defendant's  in  .Inly.  1914.  .\ft<'r  quotiiii!  the 
scales  for  lighting,  he  said  :  "  .Scale  B  was  for  powrT.  .Mtenialivo 
No.  I  laid  down  a  fixed  charge  of  £1  |X-r  quartsT  i>er  kilowatt  of  maximum 
power  demanded,  and  a  charge  for  elwtrical  energy  used  of  a  Id.  jxt 
unit,  but  consumers  |mying  under  the  scale  yivn-  ollowi-d  to  usi-  20  |»'r 
cent,  of  tho  energy  consumed  for  lighting.  Ther«'  was  an  alternative 
No,  2  for  power,  about  which  no  ipiestion  aro.s««  :  '  For  any  quantity 
of  electrical  energy  used  each  quarter,  I  Jd.  jx-r  unit."  In  (Kts>lM.r,  l9Hi, 
and  Ix-fon"  the  issue  of  the  writ,  the  defenilant,s  issiiisl  a  further  cirvuUr 
in  which  they  explained  that  customers  paying  under  the  Bl  scale  for 
power  were  ajhiwisl  to  use  not  exceiiling  20  (x-r  rent,  of  the  total  quantity 
of  energy  consumisl  for  lighting  the  fiul.iriesaiul  work»ho|w  pn-misc»  in 
which  the  motors  wen-  installed,  provided  that  the  whole  supply  waa 
taken  from  the  same  service  meter.  The  oetion  pnxt-etbsl  IxOow  u|xin 
the  f.Miting  that  the  ts-rms  offenMl  by  the  defendants  wvp.  the  tonus 
in  Ihe  lint  cin-ular  as  explained  by  the  sisond,  and  that  the  pur|MiM< 
fur  which  light  could  Ix.  iis,-.l  niiiler  the  HI  scale  was  liniil<sl  to  lighting 
the  place  for  which  eneriry  for  powTr  was  also  Isaiig  Uken  and  that  tho 
siip|)ly  for  both  pur|H>scs' should  Ix.  taken  through  one  and  the  same 
mi-ter  without  a  separate  circuit  for  the  siipjiy  id  liKht.  The  plaintiffs 
do  not  make  any  complaint  as  to  defendants  ili.irgea  for  energy  for 
liuhting  or  for  |H>»Tr  ahuie  under  jmr  H2  Ihiit  .  ••mplaint  i«  hmitcti 
to  the  provisions  eiiitblini:  poweriisers  lakmu  .  urnMit  under  Bl.  Isi 
consume  up  to  20  jx-r  cent,  of  llie  en.'r-.!\  -.■  i  ik.ii  in  bebiuiu  their 
fail-ones.      The  siiImIjiiii-<>  of  plaintiffs'  ' 

fow  wonln.     They  say  that  if  tw..  i  usi 
energy  for  liuhting  under  what  llu'y  .. 
as,  for  inst:»n,-e.  il  two  cusl.iiiiers  take  . m  i.  n 
and  one  lc»«  steam  or  uns  engine  motive  ix.>. 

the  defeml-.n>s-  ehs-iri.    .  .irre„l  f..r  I 

obtiin  III-   '     ■ 
contend  C 
■luular  III 
enerKV         I  11'      'I    ' 
iiniler  siniilar  iii' 
one  i-oml'ilied  siifp 
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In  approaching  the  consideration  of  the  matter  in  tli>pute  it  must  be  borne 
in  mind  that  customers  affect  the   central  supply  station  differently 
according  to  the  different  circumstances  under  which  they  take  current. 
The  purpose  for  which  current  is  taken  is  immaterial  except  so  far  as  the 
station  is  affected  by  the  amount  taken 'and  the  circumstances  under 
which  it  is  taken.     An  ideally  perfect  customer  would  be  one  whose 
maximum  demand  on  the  station  was  also  his  minimum  ;    and  whose 
load  remained  constant,  and  endured  for  each  hour  of  the  24,  and  through- 
out the  whole  year  of  8,760  hours.    It  is  to  the  advantage  of  the  electric 
light  undertaking  to  have  customers  for  energy  during  the  da}%  so  that 
when  its  plant  is  not   being  used  to  supply  energy  for  light  it  may  still 
be  employed  in  an  earning  capacity  by  supplying  energy  for  power. 
The  plant  must  be  capable  of  meeting  the  ma.ximura  demand  upon  it 
at  any  moment  of  the  24  hours,  and  the  less  the  demands  made  by 
different  customers  synchronise,   and  the   more  evenly   the  aggregate 
demand  of  customers  is  spread  over  the  24  hours,  the  smaller  will  be  the 
size  of  the  plant  required  to  meet  the  maximum  demand.     What  is 
termed  the  "diversity  factor  "  is  the  proportion  which  the  sum  of  the 
customers'  maximum  loads  bear  to  the  load  actually  observed  at  the 
station,  and  this  depends  upon  bow  far  the  demands  of  customers  are 
coincident  ;    the  less  customers'  demands  coincide  the  better  for  the 
station.     Speaking  generally,  it  is  agreed  that  customers  for  power  have 
a   better   "load  factor,"   and   more    favourably    affect    the    diversity 
factor   of    the    station    than    customers    for  light.        Indeed,   a   figure 
of  2.5,   or   23   p^r   cent,   was   accepted  as   a  general   figure  of    "load 
factor  "    for    pow3r    u^ers,     and    the     general    figure     given     as     the 
"load    factor"    of    light    users    was     12-.5.      Again,    the    "diversity 
factor  "  of  the  station  is,  speaking  generally,  more  favourably  affected 
by   power  users  than   by   light   users.     There   is  great   coincidence   of 
demand  among  light  users,  who,  speaking  very  generally,  require  light 
when  darkne-ss  comcj  on  and  not  before,  and  us  3  it  for  about  the  same 
number  of  hours.     With  power  users,  on  the  contrary,  there  is  much 
difference  inier  ne  a^  to  their  hours  of  work  and  the  times  when  their 
maximum  demand  for  power  arises,  and  this  smaller  coincidence  assists 
the  power  station.     It  is  essential  to  bear  in  mind  the  effe:t  of    '  load 
factor  "  and  ' '  diversity  factor  "  on  the  working  of  an  electric  undertaking 
when  considering  the  scale  of  charges.      It  appeirs  that  defendants' 
charge  under  scale  .\I  for  lighting  is  nearly  double  the  charge  under  Bl 
for  power.      Under  Al,   if  the  unit  be  taken  at  .id.  for  the  purpose  of 
calculating  the  costs  at  one  hour  supply  at  maximum  demand,  and  then 
all  further  current  consumed    be   charged   at    Id.  per  unit,  the  annual 
charge  per  kilowatt  of  maximum  demand  will  bo  £7.  lis.  8d.,  that  is  to 
Kay,  four  quarters  multiplied  by  91  dayhours  at  5d.  per  unit,  as  against 
the  fixed  chifi-  of  £t  per  year  per  kilow.vtt  for  power,  and  the  charge 
for  current  will  be  Id.  per  unit  for  lighting  and  id.  per  unit  for  power. 
No  compUint  is  made  of  these  charges  if  enforced  for  I'ght  only  or  power 
only,  as  th?  ca'»e  miy  be.     It  is  now  necCHary  to  consider  the  position 
of  a  power  conm-nor  who  is  allowed  to  use  for  light'ng  20  per  cent,  of 
the  energy  he  t  jkes.    .Sir  .John  Snell  agree  1  that  in  so  far  as  a  power-user 
conMumed  for  lighting  20  per  cent,  of  current  taken,  his  load  is  rendered 
wori«!  than  if  h'l  used  all  current  taken  for  power  alone  ;   and  that  as  a 
i-laKs  a  power-user,  although  conHuming  20  per  cent,  of  current  for  light, 
had  a  Initt  rr  lo  id  factor,  a  better  <li  versity  fac^tor,  and  is  a  better  customer 
than  one  taking  only  current  for  light,  and  he  concurred  in  the  view  that 
thif  average  price  which  should  be  pai<l  by  a  consumer  taking  current 
for  (K)wer  and  using  part  of  it  for  light  nhould  bi'  higher  than  is  paid  by  a, 
cunt'imer  taking  current  for  power  only,  and   lower  than  is  pai<l  by  a. 
•  iiKtimer  liking  current  for  light  only.     The  dc^fcndants  point  out  that 
tUi^  \n  the  elTect  of  their  automatic  Ncale,  and  that  in  proportirm  as  the 
loa<l  factor  of  a  powcr-uwr  is  n-ndered  worse  by  his  taking  current  for 
light,  to  that  extent  will  he  pay  at  a  higher  rate  for  all  energy  consumed, 
OH  the  wopM'  hiH  load  factor  the  higher  the  rate  at  which  he  pays  for 
lurrent  tikcn.     The  t ible  put  in  by  Mr.  .Merz  hIiowh  how  this  works  out 
in  the  hvpotheticiil  inntance  taken  ;    exactly  in  the  proportion  in  which 
the  load  f.K-tor  IjccomcK  worse  the  Hmaller  is  the  relative  <|inintity  of 
current  over  which  the  fixed  charge  has  to  be  spread,  and  accordingly 
till'  <  ont  |Hir  unit  of  current  cimHumed  riscH  in  proportion.     Down  to  this 
|H>inl  I  do  not  underntand  that  the  plaintiffs  dispute  the  position.      But 
they  contend  that  Ih  k  renull  is  arrivetl  nt  without  conHidering  another 
element,  namely,  the  diverMity  factor  ;   and  they  urge  that  if  a  euHtomcr 
taking   power  only  a^  a  Kiinibir  load  factor  who  uhi-n  current  for  both 
piirpow'H,  they  will  both  be  iharged  at  the-  Hunii'  rale  fur  all  current  taken. 
although  by  rr-aiiin  of  the  lalt"r  euntomer  adversely  affecting  the  diver- 
iiity  factor  of  the  Ktilion,  hi-  will  be  a  wornc  ciiKtonier  than  the  one  with 
the  name  load  factor  taking  lor  power  only.     At  mosl  it  comes  lo  this, 
that  given  lo  power-UHerB  with  the  Maine  load   fail.or.  one  only  using 
I  iirnnt  for  lighting,  they  pay  at  the  »ftnie  rate,  and  tliiis  il  Im  said  lighting 
in  given  al  a  chea|KT  rate  than  im  xiipplied  to  a  ciiNloiiier  taking  ciirrenl 
for  lighting  only.      No  doubt  il  Ih.      In  my  opinion,  however,  a  ciiMtomer 
who  tikcM  current  for  power  ax  well  an  lighting  iH'Ing  a  more  bi'iiellcial 
lUMtoiner  to  th"  iindi'rt.aking  and  taking  al  leant  four  iinitM  for  power 
f   r  •■■.■•■ry  unit  lor  lighting,  cannot  be  »aid  to  be  taking  a  MUpply  iindiT 
!.r  i  ircu'n«linceN  who  laUeM  for  lighting  only.      Indicil.  Mie  iippel- 
.  oncedeil  in  argument  that  »ii' ti  two  cH«loiner«  iiiiglil  be  charged 
!   rent  rati-.       What  Beiwiieil   to  Im  the  plaintillM'   leiil  grievanee   in 
.  .1  two  light  iiMcrn  ar«  charged  a  ililTi<reiil  rate,  but  tlial^  two  power 
ire  cliirued  al  III"'  name  rat"  tliroiigli  eaih  having  the  »iinie  load 
,0',  ..,..1,   ...1.'   iiUo   iiMCM   part  of   hix  eiirri'til   for   ligliliiig.      Mr. 
<    I  •',  it  Table  (H.  Ml,  take*  no  account  oM  he  divemity 
Il  iw<  I'l  it  every   power- iiMcr  liaVM  ui  i  ordiiig  to  his 

.1  i.  ...    iM.r  liiMM.  bccaime  the  ilifferi of  load  factor 

,1,1  .L.thod  of  ilinrglnit.      It  miiimI  be  renieiiibered, 

i,wi  '  t'l  in.  that  iiMing  current  for  light  an  well  aM 

.,».  ■     .  1.1.1     f,i.  Ii.r         11.    Ilicrelole.    two    power    UMcrH 


have  the  same  load  factor,  although  one  uses  current  for  light,  it  follows- 
tliat  without  using  current  for  light  they  would  have  had  different  load 
factors,  and  as  such  would  have  been  charged  at  different  rates  if  worked 
out  per  unit  per  consumer  ;  it  is  only  by  reason  of  one  of  these  customers 
also  taking  current  for  light  and  so  adversely  affecting  the  load  factor^ 
that  he  is  reduced  to  the  same  level  or  charge  as  the  other  customer  who 
has  a  worse  load  factor  than  his  own  for  power  only.  The  effect  of  the 
sliding  scale  is  that  it  does  in  fact  introduce  and  adjust  a  third  scale  for 
power  and  light  combined,  the  charge  being  higher  than  would  have  been 
the  charge  for  power  only,  and  lower  than  would  have  been  the  charge 
for  light  only.  The  appellants  have,  in  my  opinion,  failed  to  show  any 
breach  by  the  defendants  of  either  Section  19  or  20  of  the  Act  of  1882. 
The  case  of  the  Attorney- General  v.  The  Long  Eaton  Urban  District 
Council  is  clearly  distinguishable  from  the  present.  In  that  case,  where 
power  and  light  were  both  taken,  the  charge  was  at  a  lower  rate  than 
when  power  only  was  taken,  although  the  customer  was  not  so  good  a 
customer  to  the  station.  Again,  a  difference  was  made  when  partial 
lighting  only  was  taken,  so  that  if  any  lighting  was  obtained  from  any 
other  source  the  higher  rate  was  charged.  The  Long  Eaton  case  cannot 
govern  the  present.  In  my  opinion  the  appeal  fails,  and  should  be 
dismissed. 

Lords  Justices  Warrington  and  Scrutton  also  delivered  judgments. 
dismissing  the  appeal,  which  was  accordingly  dismissed  with  coiks. 
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SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  ot  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  tor  di tiers  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  giuen  in  brackets  alter  the  title. 

1916  Specifications. 
7,062  Robinson,  H.     Magneto-electric  machines.     (16/11/16.)     110,760. 
8  584  Mason.  C,  T.     Method  of  and  apparatus  for  electrical  distribution  for  use  with 

ignition  systems,     (19;6'15.)     100,742. 
10,938  Fritsch,  G.  A.     Electric  s -itch  controls.    (2/8/16,)     110.768.   ' 
13  486  WooDHOusE.  A,  E.,  &  Husband,  F.     Electrically-heated  soldering  bolt  or  bit 

(22/9/16.)     110,564. 
14.957  OuLiANiNE,  S.     Electric  relays,     (20/10/16,)     110,569. 
15.027  Broucher,  D.    Mechanical  appliance  for  automatically  shutting  off  the  supply 

of  gas.  and 'or  switching  off  current  of  electricity  at  any  desired  time.  (23/9/16.) 

110.572. 
15  036  Longford,  H.  C  Loncord.  W.  W.,  Clark,  W.  A.,  &  Morris,  T.     Electrical 

intensifying  system.     (23/i0/16.)     110,574. 
15,076  Wij'<,  P.  G.  Van.    Overload  electric  switches  or  cutouts.     (15/6/16.)     107,365. 
15  077  Hay.C.  E..&  Sullivan,  H.  W.     Loadingcoilsforsuperimoossd  telephone  work- 
ing and  other  purposes,     (23/10/16.)    110,578. 
IS  177  CouLSON.  W.T.     Portable  electric  signalling  lamps.  (25/10/16.  Cognate  applies - 

tion,  5,394/17.)     110,592. 

15  187  British  Electric  Transformer  Co.  &  Renfree,  T.  R.     Electric  transformers 

(25/i0/16.)     110,594. 
15.310  NuTTALL,  E.     Electric  flash  lamps.    (27/10/16.)     110,611 
15,365  SvoMECC.    Trolley  heads  for  electric  tramcars.     (27/i0/16.)     110,61Z 
16090  PuoH.M.E.     Electrically  operated  stril^ing  device  for  cloclis.     (9/1 1/16.)  110,629. 
16155  BcuLTON,  A.  H.,  &  Boulton.  J.  H.      Ignition  magnetos  for  internal  combustion 

encines.     (10/11/16.)     110,630. 

16  452  Butt  &  Co.,  F,  R,,  Bioge.  H.  F.,  &Butt.  F.  R.     Mercury  breaks  or  electric  inter- 

rupters.   (16/11/16,)     110,635. 

16  892  International  Electric  Co.  &  Rocse,  H.   E.  R.    Telephone  mslruments 

(24/11/16.)     110.640.  ,.,.,,  ,.    Ki    , 

17  003  Western  Electric  Co.     High-frequency  signalling,  particularly  applicable  to 

wireless  telephony.    (29/11/15.)     102.500  .,,,., 

A  method  of  electrical  signalling  wherein  signals  are  transmitted  in  the  form  ot  a 
modulated  high  frequency  carrier  wave,  and  comb  ininR  with  the  received  oscillation 
locally  generated  oscillations  of  the  same  frequency  as  the  carrierwave,  and  impressing 
said  combined  oscillations  upon  a  detector,  ,,„.„ 

17.998  Flannerv,  J.  M.     Electric  batteries.    (14/12/16.)     110,652. 

17.999  Flannery,  J.  M.     Electric  batteries.     (14/12/16.)     110,653. 

1917  Specifications. 
220  Murray,  T.E.     Apparatus  for  electric  welding.     (12/1/16.)     103,293. 
2,093  Thompson,  R.  J.,  &  Thompson,  J.    Wireless  telegraph  appar.-itus.     (12/2/1/.  i 

A  wireless  telegraph  receiver  apparatus,  comprising  an  aerial,  a  plurality  of  tuned 

transformers,  and  coherer  circuits  connected  to  the  secondary  of  said  translormers 

and  characterised  by  relay  circuits  controjled  by  the  coherers  lor  operating  circuit 

comprising  sounder  Instruments.  ,     .  ,     ,,  ,  .■_  .  .,w4«t«..i 

2.701  Garin,  M.  V.     Electro-deposition  of  copper  and  nicke  Hrom  solutions  obtained 

-1.142  Ammbntorp,  C,  Electric  imitation  candles.    (20/5/16.)     106,609. 
6,081   Fallows.  R,     Electric  torch- s.    OO'-l/.'^-)     lO-'OO-    ,.„,,,  ,     , ,.  ,03 
6.281  SPIELMAN,  M.  H..  &C0RC03.  J.     Electric  flash  lighls^   '?.'5/'Jl„Jl?J°?J. 
11,065  Automatic  Tulrphonb   Mfo.  Co.  &  Harri: 

11,236  Mason.  C.T,     iRnltlon  dynamos.     (15/9/16.  109.794. 
11.878  Automatic  TmsrHONs   M-o.  Co.  &   Ha 

(18/8/17.)     110,733.                     „.     ^    ,  o      L    1     .    i-,i;a;i71    111073 

12,278  Marks.     (U  French  Power  Spark  Plug  Co.)  Sp.irk  pIuKS.    (27/8/17.)    111,072. 
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Save  Time  and   Money  with 

5UN      PORTABLE 

ELECTRIC  DRILLS 

fJIu-ratiiig  from  any  electric  lamp  socket,  these 
ltx)ls  are  instantly  available  for  use  in  any 
part  of  the  works.  They  arc  robust,  yet  light, 
and  stand  well  up  to  their  work. 

PORTABLE   DRILL. 


,\  sturdy  little  tool,  light  in  weight, 
lonvfuienl  to  handle  and  use.  The 
spindle  is  off -set  and  runs  iu  a  thrust 
bearing.  I^-ngtta  overall.  13  in. 
U'eight  complete,  0  lb».  Capacity 
in  -.trcl,   ^,  in. 

Ref.    No.  M  2860.       .Sllpplirrl    rolil 

|.|.  ii  Willi  siciinur,  swilili,  dimk, 
.,.L.|.l'.r.    uiiil     I"  (I.    (l.'xilile   rord 

Introduce  these  drills  Into  your 
works  now.  \\  c  can  deliver 
from  slock. 


^"'    01    IK.I     CLECTRICAL 
OUI>l    CO  Ltd 

118-120.  Charing    Croac   Rood. 
London,  W,C   2. 
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ComERCIAL*?lNDUSTRIAL  SECTION. 


Control  of  Steel. 

An  Order  has  been  made  by  the  Ministry  of  ^^lunitions  amending 
the  Oder  of  the  Minister  of  Munitions  of  Xov.  20,  1916,  as  to  Control 
of  Steel  Supplies.  Bj'  the  new  Order  the  provisions  as  to  the 
control  of  certain  classes  of  steel  have  been  extended  to  steel  in 
shell  discard  quality  and  steel  made  by  electrical  process.  The 
Order,  which  is  dated  T)ec.  14,  may  be  cited  as  the  Control  of  Steel 
.'-Supplies  (.\mendnicnt)  Order.  1917. 

*         *         *         * 

Commercial  Intelligence  Organisation. 

It  is  officially  announced  that  the  new  .ioiiil  Department  of  the 
Board  of  Trade  and  the  Foreign  Office,  which  is  to  undertake  the 
future  organisation  of  Commercial  Intelligence,  has  now  been  con- 
stituted. 

The  new  department  will  ho  known  as  the    Department  of  Overseas 

Trade  (Development  ami  Intelligence).     It  will  be  rc|)rcsented  in  Parlia- 

mcn    by  Sir  Arthur  8teel-.Maitland.  M.P.,  who  will  nccupy  the  position 

lM)tli  of  Additiunal    I'nder-Secretary  fur   Foreign  Affairs  and  also   of 

.\iMHional   I'arliamontarySecrelarv'  at  the  Hoard  of  Trade.     The  De- 

Mcnt  will  eoaiprirte  the  existing  Department  of  Commercial  Intelli- 

•   '<(  the  Board  of  Trade,  incliid  ng  the  management  of  the  British 

-tries  Fairs:  the  War  Intelligence  Trade  Department  :    the  section 

••  Foreign  Trade  Department  of  the  i'oreign    DIhce  dealing    with 

1  K  and  with  other  matters  relating  to  the  promotion   of  trade 

id  (the  whole  of  the  rest  of  the  Foreign  Trade  Department    will 

iiiiiain,  as  heretofore,  under  the  controllership  of  .Sir  Ernest  Pollock, 

K.C,  M.P.,  at  Lancaster  House)  ;    and  certain  functions  now  performed 

ill  I  lie  Foreign  ORieo  in  connection  with  commercial  intelligence  and  with 

'  ommercial   Attaelir?  and  Consular  St>rvice8.     Sir  William  Clark, 

"'.I.,  CM. 0.,  has  been  appointed  Comptroller  (jencral  of  tho  new 

iiment,  and  Mr.  F.  (J.  A.    Hutler,  C.B.,  CM.f;..  formerly  of  the 

I     !    iiial  Odice,  has  been  appointed  director  of  the  Overscaa  Division. 

Ml  Advisory  Committer  of  BiisincMM  Men  to  the  new  department  is 

i.i'K-ess  of  formation,  and  will  be  annoumed  shortly. 

'I'- tem(>orary  head'|Uarters  of  till-  Department  will  beat  73,  Hasing- 

irecl,  F,.(:.2,  to  which  personal  lelteri  for  Sir  Arthur  Sleel-Maitland 

I'.'i  ill-  iiddre^Hed.     The  (' immiTi  ial   In'elligenrf  Sliilt   will   for  the 

lit  continue  to  be  boused  at  the  same  address,     Tb'''  •tVucot  liaaing- 

'reel  lontuins  an  in<|niry  burean.  where  infornuition  on  nil  matterH 

Miig  tradi'  run  be  obtained  on  pirsonal  appbnitiiui  :    or  imiuiries 

■  '    nildrcHsed  there  either  by  post  i>r  telephone.     (Telephone  No«,. 

■  It  Wall  4713  and  4771).     The  War  Trade  IntelliKenec  .Staff  will 

II  III  their  existing  oflires  in  I. ike  HiiildingM,  S  W  1. 

C  nroilod  Firms  anl  Alvertlsin;. 

■1  our  issue  of  Xovcniber  30th  wo  commented  uiKin  n  suggestion 
:  ■  by  the  Ministry  of  .Mimitions  ns  to  limiting  expenditure  on 
.1  rtising.     The  Loiulon  correspondent  ol  the      (dasgow  Herald  " 
ni  A  states  that  he  is  in  a  position  to  give  nn  authoritative  denial  to 
t!  •    illcgati'in  that  the  Contracts  Finance  I)opiirt:pent  wcic*  tr  limit 
illdwancc  fur  advertising  to  one  lifth  of  the  prewar  standard, 
'  i.e  ground  that  advertising  ex]ieiiililure  fir  .iflertb 'war  pur- 
is  a  cliarge  to  be  met  nut  <if  priilit-',  and  is  ni't  part  of  the  nianil- 
Ming  cost.      We  are  xlad  to  learn  from  mir  mntemporary  that 
'ileli  principle  hiis  been  laid  down,  and  (hat  m  dealing  with  the 
iinis  111  controlleil  linns  for  the  pur|Miso  of  the  munitions  levy 
Ministry  of  Munitions  has  always  been  rp»d\  to  allow  roaroinible 
ilising  i'Xp<'nditure  a/i  u  noceiwary  condlnry  to  (he  carrying  nil 
;ie  biiMuioss."     1(  seems  to  be  im  more  than  elemrnlnryjuiitico 
•    'niitrollcd  (inns  who  are  absorbed  in  Coveriuiieiit  work  shouM 
'  niibled  to  rek'iild  iiii(la,\   <  II  piiblii  ilN   fur  lifter  tb"  war  piirposi's 
.uuoiig  tlieir  old  eiistomurs  as  an  item  to  bo  alhiW.<d      Anxiety  for  the 
pri>-s'rvaliiin  nf  their  goodwill  hna  coniiu'llpd  many  lirind  to  remirt 
to  pnbli,  il-    (,,r  Ibe  (lrs(  linip." 


Tbur 

rr.,,l, 


Co-«perallon  In  Trados. 

Al  iIm    liiiirlietin  of  tlio  Itrilisb  l'°.ni|iire  I'rudiiceii.' Orgniiiiwtdon  on 

l.isl.  Sir  A.   St»i>l  Malt  land.    Director  ol    the  New  Joint 

■  lligcnee   Departiiieiii,  refern-il   t4i  the  nttoinptii  iiinile  in 

'••  eoniiM-l  inaniifai  luerern   ill  variuU*  uidudric*  tu  form 

for  KXiMirt  triKie  after  the  war. 

no  I  nit  II  III  the  ni.iteineiil  ill  it  oiir  (iirvrrn'Ki'iil  wns  inibnix) 

lllnnilll'  t'irel    ..^    illl    I    Ih"    n.il.llilll  II,       led    fnlllt    Willi 

il   two    llrill'Ol    linn,    wele   etKMie.l    Ml    1  !„■       .     ,,■    buMlieu   llll.V 

*'"'   I  ■!<  to  (l((lil  eii,  Il  1.1  ler.  but  Iw.i  i.ermnn  litm.  in  like  manner 

■Oiild  '.  K  lo  m«ki<  an  nuniMnenl,  ,\ii  rxaminatinn  o(  ilie  oinirtn  of 
'•d,'  \„  ;  .rr  ilm  war  forced  tho  roncbininn  lh«t  (<rnn«n  nttmiirrcisl 
<W*t«f)   «,.  ^,  d*ng«iuii'.  ,1.  h>i  niilil»(\   «liiil»g<  ,  (lid  ii.  I  »ln«\-   ■,(■ 


inteUigible.  One  essential  feature  was  close  cooperation  between 
industry  and  finance.  On  the  proposal  put  forward  for  the  estabhsh- 
ment  of  an  Imperial  Bank  of  Industry  he  would  not  venture  to  pronounce 
a  judgment,  for  he  had  not  been  through  it  in  detail.  What  was  really 
important  was  that  somehow  there  ought  to  be.  from  the  point  of  view 
of  export  trade,  closer  association  between  industry  and  finance.  He 
proposed  to  obtain  the  advice  and  co-operation  of  those  whose  business 
was  with  banking  and  finance  ;  it  would  be  for  them  to  indicate  the 
functions  and  Umitations  of  a  Government  Department. 

It  was  for  the  Department  to  sec  that  the  commercial  attache  sorviee 
was  constituted  to  effect  its  primary  purpose,  but  in  the  nCw  development 
it  was  for  liusincss  men  to  co-operate.  The  Trade  (.'ommisisions  Service 
had  started  from  a  comparatively  small  beginning  :  there  were  now  I'i 
Commissions  throughout  the  Empire  and  the  selections  would,  he 
trusted,  produce  closer  commercial  relations  between  the  Dominions 
and  this  country.  We  had  potentialities  of  growth  in  the  Dominions 
and  the  gn'at  Crown  Colonics  which  it  was  the  aim  of  the  organisation 
to  promote,  and  the  possibilities  were  immense.  .-Vs  to  commercial 
attaches,  il  was  right  that  their  first  endeavour  should  be  to  the  promo- 
tion  of  British  trade. 

*         *         •         * 

Import  Trade  of  Australia. 

In  a  vciiiirt  on  the  position  of  the  import  trade  of  Australia  in 
July  last,  .Mr.  (;.  T.  Milne,  H.M.  Trade  Commi.ssioner  in  Australia, 
states  that  if  the  position  of  the  United  Kingdom  in  the  export  trade 
of  tlu(  world  during  recent  years  has  not  advanced  so  rapidly  as  that 
of,  say,  Gerniany,  the  explanation  must  be  sought  not  alone  in  the 
methods  of  production  of  goods,  but  also  in  the  method  of  their 
distribution. 

-Many  .VustraUan  firms  have  their  own  houses  in  London,  and  a  still 
larger  number  have  their  buying  agents  in  London  and  the  provinces,  and 
it  i.s  through  these  that  the  British  and  a  large  proportion  of  the  Con- 
tinental goods  reach  the  .\ustrahan  market.  The  foreign  manufacturer 
takes  care  to  be  represented  on  the  .spot,  and  seeks  orders  direct  from  the 
.Australian  buyer.  More  than  half  the  imports  of  Herman  goods  prior 
to  the  war,  and  almost  the  whole  of  the  imports  of  Swiss,  Italian  and 
Belgian  goixis.  passed  through  Londoiv  and  provincial  (aiying  housl*. 
The  buying  agent  in  the  Cnitcd  Kingdom  of  the  .-Vustmban  house  docs 
not  make  active  pro|>aganda  in  favour  of  the  manufactun-r.  and  it  is  only 
Ihroiigh  a  close  study  of  market  conditions  by  someone  actively  rvpn-- 
senting  the  manufacturer  in  .Australia  that  the  manufacturer  will  Ix' 
placed  in  possession  of  information  to  enable  him  to  modify  his  [Hiliry 

The  manufacturer  depending  exclusively  on  the  buying  agent  in  tho 
Ciiited  Kingdom  runs  the  risk  that  his  connection  may  In-  tap)>«d  at  its 
source,  and  even  cut  without  his  being  aware  of  il.  The  tirin  with  n 
branch  house,  a  sole  representative,  or  a  maniifacturerV  agent  who  carries 
stock,  is  in  a  bettor  position  th.in  its  competitor  which  is  either  not 
represented  at  all,  or,  if  so,  in  such  n  way  that  the  business  is  of  an 
indent  kind  only.  In  regard  to  probable  developments  in  which  en- 
gineering supplies  will  be  in  demand,  and  to  the  n-pre.<entation  of  en- 
gineering firms,  then-  has  l>een,  and  is  likely  to  be.  in  .Auslraha  \"erj"  large 
ex|K-nditure  on  publii  and  private  works,  demanding  engineering  plan' 
and  supphes. 

Sihenies  for  the  pxt4<nsii<n  of  milwaj"»,  electric  power  supply,  Ac  , 
which  have  liecn  held  up  owing  to  tho  war,  will  l<r  «nd<»rlJ»k«n.  »nd  the 
soiiree  wlienee  these  will  1m-  linancinl  will  deterr  *  '   ■         ■■tit 

wheri-  the  onb-rs  for  plant  will  lie  plaeiHl.     The  \  o 

.\ilHtralia  to  eontrol  ai  livilies  wbieli  in  some  eouir  ■'- 

private  lapitalisi  i«  «,  II  kno»ii.  and  then-  is  evei  \  ■'"■•  i  he- 

poliey    will    Is-  eoiiliniied   niid   evleml.-d.      Hriti-'  iirix..    •( 

I'ley  w'lsli  to  supply  plniit  mid  nmehinerv   lo  <;■  niiimi - 

ami  piiblie  bislies  in  .\iisi riilin.  should  Ix-  1       "  '•    '' 

iiieiil  man,  or  by  oiin  of  ih'-  miinemus  mpu'  > 

nn- fiiniilim  wilTi  iiigiiii-eriiig  »i>rk.  Bid  1'-  "t   ' 

llipailiiieiil-.       In  till-  liilln  .iiM-  ,'  lo.u  I 

llAve  one  of  it«  le.'liiiii-nl  ineii  mi  t! 

A  criticism  ilireeied  ogainst  Urn  iv  <«v»>r%' 

br.nii'h  of  trnde  IN  ihst  Ih.y  fnil  to  :.i  ii.  ■-   'i" 

ninrki-t,  and  (hnt  they  an-  eons4S|ueiiily  iii  < 

money  ne<-e«snrv   !•»  vistf    Ih"  inirket        '■ 
lutrrs  nn-  t.>  ' 

of  I  he  world  V. 
drgier  nf  r.. 
thin  Ihi-M-  bus   Ih      11      iM-l   -I  .  1 

rri-enl  (oriimtinn  by  irrt.iiii  lirrn-  ,  t 

Kiuadoiil  nf  n  trade  A^••s-inllon  wir  ' 

l>IM'iiig  in  iinslm  tion  mid  eo  oi«-i  ■  <- 

m  .rkitv  will.  It  1.  ho|».,l.  W  b.llo<.  H 

PHI  11   of  (he  more  lmr>nr(.in(    md  .  :,• 

orgiMi"*^!  Ill  "Ueli  a  way  ihil  (b<-  ■  •'   m- 

du>trv     would,    IhnMigli    its    r\\vr  -.dv    Ihr 

•murkots  of  the  wnrJd-foTibeir  tvni-  ►     ,-Tf»»»>»' 

adi  .»ii's^.  |.i  Biiti-h  irsd». 
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Thp 


EXTENSIONS. 

Batter.ea  ,London).-At  bst  week's  -^^^"^J:^ ^, 
nsed  the  Borough  CouncU  to  borrow  a  sum  "«    -  '^f^  '^^       ;„,. 
for  a  turbo-alternator,  converter,  &c..  for  the  electncu.       i 
the  amount  to  be  repaid  within  lo  yean*  ,n„;„»er   (Mr. 

nf  the  Electricity  Committee  for  consideration. 

estimated  cost  of  £80,000. 

Braintree.-The   Urban  Council  have  passed  plan,  of   the 
power  station  of  the  Crittall  Mf?.  Co. 

Hackney  .London).-The  Electricity  Committee  repoit       at      o 
eleSy' upphundertaking  U  developing  much  more  rapKllv  than 

was    anticipated^  _       experienced  reaching  between 

Daily  raaxmium  loads  are  no«    wms,       ^    .  „  j  j^       ^  capacity  of 
7.000  kw.   and  8.000  kw.     Th<.  l-'tj     P^-t  -^'aUed  h^^^^^^  ^^1^^^^  ^^^^^ 
12,200  kw    but  >^e   arges^  .  t  ,s  .  W  k-.  a  .^^^  _^^__^  ^^  _^,^^ 

V!^^^^"^  ^:.'iSl.4,200  .U    plan.     ^^J^^-;^^'^ 

exceed  3,00,.  ^^.r^VoO  k^d  ^0'  g    he'^td    ™e  feeder  mains, 
transmission  of  the  4,20U  kw.  u.'-  a    ^  .  ^^^  ^j  ^1^^^,, 

r>n  Nov.  ir,  there  was  a  fa-l^^^'    ^^  '^  the  Ilpplv  to  large  consumers 

were  reflected  in  a  venous  curtailmgo    the  supply  i         b 

within  the  borough  extending    -'"  ^„";  ^,l/t^°,J*4w^^  the  Te.^.- 

nections  and  foundalionB^        ,k„,:,„,i  ,„  ..i.oe  the  ncccssarv  orders  with 

.i[i.n.m..r    1  \viW<v  hoiltr«.  water-sofU-nm);  l>Unt.  4o. 

"Turn -ThrCoundl  .,c  t.  «n.He,  .  rc,„,t  from  ll,e  C.lnn.l 

H.  uTd^sanct'ion  V.  borrow  1:42.000  lor  extenBionsof  the  electr.c,t> 

""stre«0rt!'-The  Council  hu»  Heeurcd  the  option  on  a  site  at  the 
junctton  of  ChcBter  and  TrafTord-roadn  for  a  Hub-stafon. 

GENERAL. 

Batley  -The  Council  re  .mHv  ,...,-,..1  to  increase  the  salary  of  the 
?;,  f  Ih.'  elccrictv  «..rUs.  Mr.  S.  Der^ven  Jones. 

X  ^V^yrr  k;;r:;;^w  l-t-^:  f  -lutlon  on  the  sub. 
,;ctoiele<tncitypaHH..dbyth|-CMtyCo^^^^^^^^^^  ^,,  ^,^^. 

The  matter  he  .»•■'■  ;.»7-  '"^^^  ..!',,;„  .Xtricily  and  gas  hiul 
fhamlHT  at  the  U.«l  '"7''"^,-  ,,7"'',  ',""', ,,i,,^i,,^  ,.f  new  industries  to 
U-,-n  one  of  the  .f'":"' "' J'' ",, "'^;;; '  .V  ,  ^  -Lifgc  in  these  direction. 
f'';"'"'l'r:"; ,:,:;:  ;:;::  let''  ;*  trade,  here.'*  l.e  moved  a  resolu. 
iK-foro  Ih.y  "'"';!  "'.r  „,":.„  ,„nvirtion  of  the  supreme  importance  of  a 
tion  oxpr««ini<  the  (,baml>er  Y''^]'"''"  ,  t),^  ^oal  of  (he  country, 

nal.onni  sy«le'n  tor  tho  "•'«"'''^=,;  ^and  dUlr, luUon  r,l  cheap  elect ri.' 
and  of  th;-  ^J--;^' ''''/^V,};:;:  'r^.TAem"  ntamed  and  d-'v-lop-d, 
rurr.ml  .f  the  mduslnes  ''  ' '  ;'7  *",;,  ,„  ,ih  -nori.  to  «-cure  the  udop. 
and  ^«vm  to  support  iho        >  <  _'        .     n  „,,„tio„  and  d.s 

t.on  of  Nottingham  a.  <me_oth.'''tre^__^____^^^^^^    ^j^j,^,,^ 
tribut.on  of  eloctncly.     Th  '  r  -  "t .  n. 


shipping,  hence  nitra.c  manures  must  ^e  '-de  at  home  m  lutu,.^ 

fi'Xn'ofatmospheric.iitxo^e,i-^ 

showing  the  growth  of  the   ndustry      1  1^  ^^^^  ^^  ^,^^  necessary 

was  emphasised,  and  it  was  raaot.  cieai  ^^^^_,  ^^^^^^^^^ 

kind  wai  admirable  to  level  up  '^^^^''^theme  of  high'prlssure  electric 

near  coal  and  water.     I-^^^^t^J  •.^'"f "  ;•  "'etg  of  the  country,  it  was  clear 

and  the  Hygiene  of  the  Body  ^,  f^^g^'f  "f  {.equencv  of  alternation. 
dangerous  voltages  and  showed  t'^<^^^°;'l°A_"  /requencv  high  voltage 
M.  Explanation  of  the  harmlessness  of  ^ cry  h.gh^  eque  y  ^y^  ^^^^^.^,^ 
current  then  followed.  The  use  of  X-ra)  s  for  -«>  ^j  ^^^  generation 
treatment  was  then  discussed  and  a  '^""P'!^  ,P  .,.„,d  in  a  simple  way 
and  action  of  these  rays  was  g'\<^":  , "^"^'.^P medical  specialists,  the 
the  various  electrical  terms  ^-^P  °>  f^„^^^,^  ^'^e^h  with  in  detail ;  next 
principles  and  uses  of  ionic  ";^'*'^*;'°°;:;'^d;{  electric  baths.  Apph- 
foUowed  the  uses  of  tbe  brush  dscharge  and  ole  ^  ^^^j.^_^ 

cations  of  electricity  and  '"f ?°.f '^^^  .'°J''u JJ^  elementary  treatment 
from  wounds  were  then  'l^-' Vadium  f^nied^af  purposes' was  given 
of  the  properties  and  uses  of  if,f"^^";4°',t^^,,  ,„  Je  latelv  in  electrical 
The  lecturer  called  attention  o  \^^;^P>'l^;;^;f^ '  t,„,p,tal  and  indicated 
treatment,  described  the  u''"*  °"*fit  "J/  ^'xhe  lecturer  concluded  by  ex- 
what  might  be  looked  for  in  thejutUK  JfJ^lZsiic^lh'  followed  the 
pressing  the  hope  that  aUthose_  who  had  so  em  ^    ^^.^^^^^  ^j,,  ^pp  ,. 

[hree  lectures  would  do  ^''f  '^^^'=f  ■"^*  ,0,"  of.slides  left  over  from  tho 
cation  of  the  principles  '"^"''■•^*''[  ;  .  ^f  J^iectricity  to  farm  purposes 
second  lecture  sho>vmg  t^^,«PP '^**'X°i  w.s  hen  shown,  and  other 
:uL^^i':'d!  S;tS'tH:^  fenet^-  and  use  of  X-rays,   lome 

-^^::;;^j!s:!ra7'rriouie.ctu^an^ 

Trustees  was  carried  and  the  hope  was  ^fP^^? V\„,^,.,rd  to  another 
in  the  future  the  People  of  I^.cestei-^n^^^^^^^^ 

course.     Inquiries  respecting  f"tX7Xces  of    he  Trust .  40  (d).  Qnecn 
be  referred  to  the  Secretary  at  the  Othces  01 
\nne-s.chambers,  Westminster. 

FeUxst0.e.-The  Council  is  considering  tho  Huestiou  of   taku. 
over  the  local  electricity  works.  vears,  fron    , 

°\"he  agreement  with   ^be  ^xisting    c^nipa^^^^^^^  ,< 

Nov.  11,  1904,  at  the  end  of  *'"^'  *'^,<^,  ' °3' ^^  „{  the  Local  Govern 
undertaking.     In  the  meantime   w  Hi    he  ^«><^t'  ^^  ^^^  ^^^^^^ 

ment  Board,  the  Council  had  t"  P^^^'I'^iyni^at  the  end  of  15  yeari 
sions.     If  tho  Council  take  over  ^^e  ""^;'^';^"^  ,  „„„um  in  respect  c 
it  will  have  to  pay  the  t"mP''"yff,,.^;',,',dbv  the  Council  to  I.rvembc 
t  he  unexpired  10  vears  on  the  capital  pi>»     ' ;'  »y  ;" 
\W     l^p  to  date  the  Councd  has  prov  dcd  £30,00t^.^^^  ^^^^^^_. 

The  Couucil-s  consulting  engmeu  IS  t     re,  .j    ^j 

Clo  cestershire    Electric    P°««\^^  \,j^,^:";;M.cester  Electri 
M.pport   the   Bill  to  revive  the  V""^  .      '      j,,,,.,      u  is,  howeve    «, 
PoVcr  Co..  vvb.ch  «crc  or.g-uil  X  .gt.  u  ted  1     M.^^  ^^^^^^  ._^^^^^^^    ^ 

proposed  to  oppose  ^''^  «;!^'""V"'    ''".'    lu.H,,  I'iU,  an  unpona.   v 
Tlie  company's  power  station  viU  be  at   lUiu, 

railway  junction.  .  f  tbc  minutes  of  the  Electi 

Shemeld.-Tn  moving  the  adop  ic.i  J  the  nin  o^^^  ^^^^  ^^^ 

Lighting  Committee  at  the  meeting    'J ^Je  U  .^^ions  regarding  t     ; 
Councillor  F.  A.  ^^  "''"^^ ,,f  f " "^   Rothe  b<Sn  and  adjacent  are.     ; 
supply  of  electricity  *"  ^^^^'^f*^'  ^    ,  ,,^"nio^^  that  not  only  « 
'h'c  said  the  Ministry  of  Mumtowr    of  o^^^^^  ^^  ^^^_^,^^.^ 

need  for  a  considerable  f'^f;"'^'"",  ,„,;,"„,..  ,„.eds  of  the  coun' 


crable  extension  o';'"-°"'''' ••,;•{  ,he  coum 
;„•  the  district  for  war  P-PO--^"',;'^:,  ^  r  J  e  "niedl  he   Ministl 
after  the  war.     Sir  Arthur  Uuckham.   who  rivi  _^ ^^^^^^ ,  ^^^^^  ^g 


Primarily,  the  proposal  was  t 


l!::i;:,^r  ,0  the  Kioctnc  supply  a..vmutt..    -,.;;--ao.  bu 

:r  :^  :i;;  ^^:^  ;:;;:^^ '"  ">^-^  -  -''  "^^  "'^"^'""' 

the  Council  for  approval 


the  Council  for  appro^al.  ,„,,,,.  havo  been   nppro\td   b> 

Tho  following  mcreasoB  of  «'''':>  ''^J';„,ii  m"  connection 
,bu..on  of  eloctric.iy.     ^-' -"';•••-"  V:  ";-,:e;.nd  of  tho  Chndwick      EstabliBhniout  Committee  ol  the  City  Lounc 
Etecirlcliy  and  National  Welan..-  bo  "--"  ^^  ^^   '       „,^,  „„,     „^„  ,,„^,       .,,  h,u,o.  ,„norintendcnt.  KcUiam  I»  h 

aurc.  at  UM.e^ter  wa-  K.ve,.  b>  ^ '■'•'•  _';,.,  'Ij  ,.r„duction    ■  Mr.  ,1.   It.  Williams,  assistant  statio'.upm^^^^^^        -^  ^ 


lecture,  at  U-i.e.ter  "'';"«';'""  "^     ,;,;..„^.d  i.„.„l  Production 

U..t.  the  title  being      hloctr.c.ty  '''''^.}''\'\'''^'^^X^'   p,„„t  rtowII. 

The  lecturer   polntcjl  out  '^c  "^^^ '   Elc^^c"^.ur^•   wc^e  c. 

by  eleclnn   action.     ^ »^"'""   ""^'"V"^;,  °'    ,hM  gr-sl   iiwroasrs  may  Iv 


pcrintendonl  at  a  salary  of  £22..  (inc  "i.uun  i    ^_,_,„^„„rt.  ■ 


Mr.  J.  Nowlo 


increase) 

htiitinn  siiiiiMtiiw.... -  "-  t,      .,,■. 

i„  i:2r.(.  in   12  months;    Iv   .UUmson 
..►sistant    -tation   ^.porintcndcnt   si 


shift 
saliir' 


'or.  Neepsend.  1    ji 
,(    (.■.>.•,()   (includinp    "(I 
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stepney  (London).— The  report  of  the  Electric  .Supply  Committee 
Bubmitted  to  the  Council  ast  eek  g  vc  the  following  detaUs 
of  the  dc  .-elopment  of  the  electricity  undertaking  : ' 

The  maxi  uum  load  during  the  vear" ended  Xov.  17,  1917,  was  equal  to 
r;4  I. •OS  30  watt  lamps,  corapired  with  329,133  in  the  previous  year. 
I;.-  capacity  of  the  plant  is  590,667.  Units  sold  were  18,265  369 
la^-amst  19,635,660),  including  2,796,790  (4,228,922)  in  bulk  supplies 
to  Poplar,  Shorcditch  and  Bothnal  Green. 

The  Committee  also  submitted  an  abstract  of  the  accounts  for  the  year 
l^^fj}^''"}'  '{y  i'"'*'  '"''''■''  '•'""■''^  tliat  the  capital  expenditure  "was 
£674,281,  of  which  £493,606  was  outstanding.  Hcvenuc  was  £139,081 
and  expenditure,  including  interest  and  repayment  of  loans  (£46,518), 
was  £142,6h.,,  the  net  result  being  a  deficiency  of  £3,584.  If  is  beheved 
that  the  income  of  the  current  year  will  approximately  meet  aU  expense^-. 

WalthamstOW.— The  Urban  Council  has  grantetl  fhe  following 
increases  of  salaries  to  officials  in  the  electricitv  department  :  - 

Mr.  G.  J.  Hollyer  £.35  per  annum  and  .Mr.  T.  K."  Lvmn  £25  per  annum 
without  bonuses  :  .Mr.  (;.  W.  Stubbings  £10  per  annum  with  bonuses  ; 
Jlr.  «.  H.  .\rn..ld  £1(1  per  annum. 

Workhouse  Lighting.-Mallow  Rural  Council  have  instructed  their 
engineer  to  report  on  a  ].roposal  to  adopt  electric  lighting  at  thi- 
workhouse. 


LIGHTING  AND  INDUSTRIAL  POWER. 

A  Urge  Electric  Furnace.-  Jlic  Iron  .\ge.  oi  .New  Vork.states 
that  the  largest  electric  steel  furnace  operating  in  the  world  is  a 
.JO-ton  Heroult  furnace  from  which  a.s  much  as  27  to  .30  tons  has  been 
tapped. 

The  furnace,  which  is  at  the  Duqucsne  plant  of  the  Carnegie  Steel  Co  . 
began  working  in  November,  1910.  It  requires  175  kw  -hours  per  ton  of 
steel,  and  operates  basic  or  hot  metal.  There  are  three  electrodes  of 
12  in  graphite  and  the  electrode  .onsumption  is  nlw  from  3  lb.  to  4  lb. 
per  ton  of  steel.  Th.-  current  is  three-phase,  received  at  6,(i0()  volts, 
and  IS  transferred  to  100  volts  at  the  furnace.  Six  heats  are  made  per 
flay  ot  /4  hours,  and  i-ach  heat  averages  about  2}  hours. 

Electric  F   maces  in  Canada.  -.At  the  recent  annual  meetingof  the 

Commission    of    (  oiiservatio.,,    th.^    chairman    (.Sir    Clifford    Sifton) 

"tnted  that  there  were  now  in  Cana.la  32  Heroult  furnaces  for  electric 

iiig.   in  atldition  to  22  electric  furnaces  of  other  types.     Tlii' 

imual  smelting  capacity  of  tiie  .-|4  furnaces  was  173,0<M)  tons 

M  and  steel,  5<..0(U)  tons  of  ferro-silicon,  an.l  H.OdO  tons  of  other 


illov 


uE 


F:    c  ric  Pumpinj   Plant. -Worcester  Corporation  have  aptlied 

l.ocal  Oovernment  BoartI  for  sanction  to  a  loin  of  £4,4(K»  for 

emcnts  at  the  water^corks,  inclu.ling  the  purchase  of  a  set  of 

illy-dnven  pumj)s  with  accessories,  at  an  estimated  cost  of 

'.  and  the  laying  of  an  electric  supply  main  from  Hylton-road 

'o  f  he  waterworks,  at  an  estimated  cost  of  CA.IHH).  ' 

I      r  Law  Insdtullon  Lighting.  -  Cavan  Guardians  are  to  eon.sider 

rt   l,y  Iheir  .lertiKaJ  engineer  (.Mr.   P.  .1.  Tiernev)  regarding 

■Icelnr  l,i,hting  plant  eondilioiially  piii.l,  ...d  for  the  Hoard 


ELECTRIC  TRACTION. 


LclMst.      iMim.MM.  Il,e,„„ni!..„l  1 1,.-  T,.„„  «  ,,  v  ,  and  Kleetric.lv 
*on„Miltee  at  the  last  meeting  of  the  ( 'urpoiation.   .\ld.  Tvrroll  re- 
I   to  the  two  arbitration  awards  made  bv   the  ( •>.miiiitlre  on 
idiietjon 

•he  lir»t  award  was  ,„  respett  to  the  difference  bel  wren  the  Conimillee 
Ihr  hieelri.al  I  rnd.-»  Ciiion  ik«  to  the  status  of  Ih.   men  employiHl  in 

e.t.o„  w.,|,  overhead  eleetrieal  eq n.ent.  and  .he  ,eeond  in  /esiH-ct 

le  eUim  of  the  trumway  men  belonging  to  the  .\„,,.,„„|  .Vmnlgomnled 

.wnr r  .'".'i ; ";•  """■"'*"•  :■' •'" " "'•■'' "•  «"•  '"■""-  "■•  "■"•' "••• 

[ovr,      "l  "»       ;■     "  ''"""'"■  ""•  ""I"T««n (  w h  eould  har,lly 

Tr..7       "'•  '"'  '     «"^v'rt.n,lly  whether  the  .  orp.. ration  had  a  right 

Zl,       "*"   '". "■•  "'".""  "*"  »"^''-  "'"'  i>'">"l.e  where  It  thought 

•«»  n-for.u,  and  r.rten,  h.iienl,  in  the  ,„ter...i,  ol  the  r«lep,ven..  or 

'■'.,;''.'■   ;;"'■'"    ,"'  "">    ""l"".«i.ble  .o  H,..  mtepaver,.  and 
inlereM  HI  the  .  ily,  had  a  right  I,,  veto  the  .  o,p„ra|!o,i',  ,„.|i,.v 

II  WHM  give,,  ,„  favonr  of  the  ,  orporalio, I  .he  rr.nlt  »o„|d 

thoy  were  al.l,.  „.  ,,r.,v.,,„  , ,.  „v.,r|„,.o„„       ||„herto  ,hev 

n  an  me,,  engaged  in  m«,ntn,i,ing  the  overlie,,,!  ,.,,iilp,i„.„t       i,, 


cy  »,.„|,|  re,,,„r.,  ,,„|y  „| ,    |;,  ,„^„_  ^,„| 

I  CtO    ft    W,',   k    1,,    Un..,.^ 


llhl 


Iwtween 


(     a     ballol.     thn 
■nor     Work 


nu  Tramoar  Trafnc.    .\-    the   rmult 

trwi.wny     rmploy/«     |u,ve     .|et-„|p,|     , „^.     ^,„^     „„ 

ilMy.     A    •.miliar   dnowion    lini.   biy-n    iirrivcl    nt    by   fhn 
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Dublin.— Last  week  the  Electric  .supply  Committee  unanimoiJily 
recommended  the  Council  to  grant  the  members  of  the  technical  staff 
of  the  electricity  supply  department  the  award  of  the  Committee  on 
Production,  which  has  been  already  granted  to  the  skilled  mechanics. 
\  notice  of  motion  in  favour  of  the  recommendation  was  rejected  Tho 
technical  staff  have  sent  a  letter  to  the  Lord  ilavor  applvin-  for  arbitra- 
tion  withm  14  days  from  the  lOth  inst.  "  ^  .     = 

Halifax.— Last  week  the  Corporation  decided  to  purchase  two 
railless  cars  from  Dundee  Corporation  at  £1,250. 

Aid.  Brooksbaxk,  chairman  of  the  Highways  Committee,  moved  to 
refer  back  the  proposal,  and  .said  that  whereas  the  cost  of  roads  at  HaUfax 
was  £140  per  mile  per  year,  the  cost  of  roads  on  which  trackless  cars  were 
run  was  £6(10  per  mile.  He  understood  that  these  cars  had  lx>en  with- 
drawn from  running  at  Dundee  because  of  the  damage  to  the  roads. 

Aid.  Spencer,  chairman  of  the  Tramways  Comnuttec.  said  the  pro- 
posal would  save  wear  and  tear  of  the  roads  rather  than  otherwise  if  tho 
cars  were  run  only  on  roads  paved  with  setts.  The  Corporation  might 
have  to  go  in  for  goods  carrying,  and  as  each  of  the  ears  would  carr^-  .". 
tons  of  material  at  a  time  their  u.se  for  that  purpo.se  would  relieve  the 
roads  of  a  number  of  heavy  carts.  Overhead  copper  wires  would  not  bo 
reauired.  The  cars  would  be  fitt«d  with  accumulators,  which  would 
enable  a  ear  to  run  from  5  to  10  miles  from  the  existing  tramway  wire,s. 
The  total  cost  of  the  cars  and  equipment  would  be  £1.9(KI.  Railless  cars 
had  a  great  advantage  over  petrol-driven  vehicles.  With  petrol  at 
43.  6d.  ]H'r  gallon,  petrol  vehicles  would  cost  nearly  twice  as  much  to  run. 
Besides,  very  few  motor  vehicles  could  mount  the  hills  of  Halifax  with 
a  5-ton  load.  He  believed  that  railless  cars  would  become  one  of  the 
most  satisfactorj-  and  economical  means  of  goods  carrying  in  the  future. 
It  was  quite  possible  that  after  the  war.  in  the  interests  of  national 
economy,  there  would  have  to  be  general  legislation  empowering  munici- 
palities and  other  tramway  owners  to  carry  goods.  During  tlic  war  it 
had  been  shown  that  local  authorities  could  do  some  things  as  well,  if 
not  better,  than  the  railway  companies,  and  the  day  was  past  when 
railway  companies  were  able  to  secure  protecting  clauses  in  muni,ipal 
or  private  Bills.  Neither  should  horse  owners  l«?  specially  considered 
as  a  .section  of  the  community,  but  what  was  the  best  for  thetown  should 
be  done.  U>eds  and  Bradford  Corporations  were  carrying  goods  that 
way,  and  if  Halifax  did  not  want  those  cars  a  neighbouring  Corporation 
was  willing  to  take  them.  He  agreed  that  railless  cars  and  motor 
omnibuses  considerably  increased  the  cost  of  road  maintenance,  but  their 
effect  on  granite  or  stone  setts  was  not  appreciably  different  from  that 
of  other  vehicles. 

Kirkcaldy.  -The  Electric  Lighting  &  Tiamway  Committee  hait 
rofused  an  ajiplication  of  the  employees  through  their  Union  for  a 
reduction  in  the  working  week  from  CO  to  .W  hours  per  week,  and 
that  they  be  paid  time  and  half  for  overtime. 

L.C.C.  Tramways.  At  the  meeting  of  the  Ixndon  County  Council 
on  Tuesday  tlie  HiLdiways  Committee  subniitte<l  a  lengthy  report 
ilealing  with  the  reorganisation  of  the  tramways  de]>artmenf,  so 
far  as  it  affects  the  electrical  bninch  of  the  uiulertaking. 

In  May  last  Mr.  1,.  I'.  Hivien-  was  apixiinted  eleotii-al  engineer,  and 
subsequently  promotions  wen-  ,na(le  to' the  new  positions  of  head*  of 
sections,  viz.,  power  station  engineer  anil  distribution  engineers  for  th<> 
Nout  hern  and  n(,rt  hern  sections  respect  iviOy.  After  careful  eonsiderat  ion 
of  u  i-eporf  of  the  electriial  branch  l-v  I  hi-  S[>eii«l  suh-eoniniitteo  on 
tramways  organisation,  of  which  .Mr.  l-\  C,  Harrison  is  .-hairman,  the 
Ciunmittii-  now  submitted  pro|M>sals  for  the  ap|K>intnient  of  an  aiuistant 
•■1,-etrical  engineer  and  for  the  .sett  lenn-nt  of  I'ert  nil,  details  of  n-organisa- 
lioii  not  ,|oven-dbyllien<ainHcheme.  Dealing  first  witbtheorcaniration 
at  the  oftiie,  IheCoinmitltv  slat  e<l  that  they  ,i>i,si,l,nsl  llinl  an  .issi.stant 
elivlriial  engineer  nI,ouM  be  ap|H<iiiled  as  s<.)oi,  ii>  iHis^ible.  as  at  pn-wnt 
the  work  of  the  branch  was  seriouslv  handicnpiH-d  l,v  shortage  of  staff. 
This  oftiier  should  be  able  as  far  as  "iM,ssilih>  to  tive  bis  whole  allenlioii 
to  important  engineerim;  questions.Withoiil  l«-ii,i!  loo  much  burdened 
will,  ofliie  routine  work  ;    and  he  shoiilil  Im-  .omi-'lenl  to  lake  charge 

of  the  lirniich  in  the  absen, (  the  elertricnl  engii„'<-r.     Tliev  thought 

that  the  salary  of  the  jioKJii,,,,  .should  lie  fiMU,  £6iNi  bv  four  annual  in- 
•  reinents  of  t'i.'t  and  I  w»  of  Co  to  £8IMI  n  year.  They  further  eon 
sidered  that  a  senior  technical  nssislani  sh,,uld"  be  np|>oi„t'eil  to  deal  with 
theeng,neeringoflt,'e  work,  whi,h  was  very  heavy,  ■rli.-olije.l  ,ti  making 
this  np|M>inln,e„l  was  to  leave  the  elis'lriial  engineer  nil, I  the  assinlant 
electr:,al  e„g,„is'r  as  <ttv  a<  po«.«,ble  to  ileal  w,t  h  t  h,-  urgent  matters. 
and  to  exeri'lse  a  wider  »ii|i<-rvisioi,  in  older  ,«,  id't:i,ii  luore  <.t-ononuoal 
and  sniisfaclory  running.  'I'hey  wen-  mlviioHi  IhnI  the  wh>de  of  thin 
ofllie  w,>lk  !»•  iinilerlaken  by  a  capable  a-winlsnl.  and  they  ..,icge«|e<l 
that  the  salary  of  the  aenior  trchnual  a«i<i«l»nl  >.l>oul,l  Iw  (n'oi  t.tod  by 
nnnuni  ,t,crpnienl«  of  fj't  \»  lVi<»t  a  year.  Kor  ihe  |i<,aii„.n  of  wnin'r 
l<s'l,„i,nl  Humlanl  they  adviaiNl  III,'  pmn,ol,un  o|  .Mr.  K.  H.  Wignor. 
A.M.I.K.K.  (amistaiit.  s'lssind  ,'la«.  t:V>ll«  year),  who  -o..  •  ' 
of  ejislriiaj  nMialant  (INIHl  a  vear).  Ins  a,,,,'.  \ ...  lo' 
had  had  ,  hrtr«e,.|  iheoffi.  e  w,.'rk  i„  Ih-  luam  h.  Im.l 
Knd  li,i|i,atn,Mi>.  and  was  Ihoroiiithlv  ,-<>nver>iiiil  w>' 

electrical  svulem  an,l  staff       The  pno„,.tioii  •<!  Mr    \'.  'Tal.-- 

•  vacan,  y  {or  an  awiKlanl  in  il„' .c  ..,,,1 ,  Um       1m  r.  .lion 

«l  the  |H.»er  »tali,,„,thel',>inii,illcc<latp<l  lh«i  'I  ihal 

in  <sini|iariM>ii  wilh  Ihe  large  |><>w<-r  nlfltion  ai  ^'  xich 

Iiower  •tall,, I,  wa>  luxleralall,-,!.  and  they  wei  uhl 

lie  A  rr  arrangrinrni  ,,lduli'si  au'llhal  ,"rrlaf  uM 

)>r,  made  At  thenlalh.n.     The  gen,'r:>l  uiana^.  i,»t  whiUt 

Ihe  (irec<nwi,'h  |»>»rr  •lalion  ,on,pnr,il  not  ,•  regardoH 

effleirn.v   anil   e,-on,,n,\    ..I   n,.TL,t,,     will,   .  ■  '11.   i„   Ihe 
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ccimtry,  savings  in  the  running  of  the  plant  and  in  consumjjtion  vi  fiul 
could  be  effected.  In  particular  the  electrical  engineer  informed  them 
that  the  efficiency  figure  for  coal  could  be  raised  considerably,  and, 
bearing  in  mind  that  every  1  per  cent,  increase  in  efficiency  represents  a 
saving  of  £2,000  a  year,  he  had  no  hesitation  in  assuring  them  that 
financial  results  would  be  achieved  outweighing  by  far  the  cost  of  the 
proposed  additions  to  the  establishment.  They  proposed  that  the  second 
position  at  the  station  should  be  that  of  assistant  power  station  engineer 
(salary  from  £400  by  annual  increments  of  £20  to  £.500  a  year),  whose 
lime  should  be  devoted  to  as  far  as  possible  the  economical  running  of 
the  static  n.  T  hey  proposed  that  Mr.  J.  R.  ^^■alker,  senior  charge  engineer, 
be  proinoted  to  the  position  cf  assistant  power  station  engineer.  The 
superintendence  and  maintenance  of  repairs  to  turbines,  generators, 
switchgear.  &c.,  had  occupied  almost  the  entire  time  of  the  senior  charge 
engineer.  This  work  was  most  important  and  had  been  satisfactorily 
carried  out  at  Greenwich,  but  upon  the  position  of  senior  charge  engineer 
becoming  vacant,  on  .Mr.  Walker's  promotion,  they  thought  that  the 
position  should  be  abohshed  nd  that  an  engineer,  with  the  designation 
of  repairs  superintendent,  should  be  appointed  to  take  charge  of  the 
-whole  of  the  repair  work  elsewhere  than  in  the  boiler  house.  They  were 
advised  that  it  would  be  preferable  for  one  engineer  to  have  charge  of 
the  repairs  work.  It  would  be  difficult  to  find  a  suitable  repairs  super- 
intendent until  after  the  war,  so  that  no  immediate  steps  should  be  taken 
to  fill  the  position.  The  salary  to  be  assigned  to  the  position  shotild  be 
from  CJiXi  by  annual  increments  of  £2o"  to  £400  a  year.  As  about 
80  per  cent,  of  the  generating  cost  was  represented  by  the  cost  of  coal 
the  staffing  and  organisation  of  the  work  at  the  boiler  house  called  for 
and  was  receiving  the  most  careful  consideration.  They  were  advised 
that  the  supervisi'  n  of  the  boiler  house  should  be  rearranged  and  in- 
vestigations carried  out,  this  cour.'.c  involving  the  appointment  of  an 
additional  charge  shift  engineer  CS250,  by  annual  increments  of  £10  to 
t'300  a  year).  To  fill  the  additicnal  pisition  cf  charge  shift  engineer 
they  recommended  the  appointment  cf  Mr.  E.  Thumpsen,  one  of  the 
candidates  recently  seen  by  them  when  making  a  selection  for  a  vacant 
position  of  charge  shift  engineer.  There  was  at  present  a  lack  of  proper 
supervision  in  the  sub. stations  owing  to  shortage  cf  staff,  and,  as  in  the 
case  of  the  po«er  station,  the  engineers  had  been  compelled  owing  to 
the  prc-SBure  of  urgent  and  routine  woik  to  neglect  seriously  the  very 
imp<  I  taut  question  of  effi"cient  tunning.  The  difficulties  of  the  heads  of 
the  north  and  south  sections  (the  distiibution  engineers)  had  been  much 
increased  by  the  numerous  breakdow  ns  of  cables  and  the  want  o  f  motor 
vehicles  neccssarj-  to  enable  them  ti  keep  in  touch  with  their  sub-stations 
and  other  wi  rk  over  the  large  areas  covcied.  They  tlicrcfore  proposed 
additions  to  the  establishment  by  the  appointment  in  each  of  the  two 
sections  of  a  sub-staticjn  superintendent  at  a  salary  from  1250,  W  annual 
increments  of  £12.  10s.  tc;^  i3JJ0  a  year.  They  also  proposed  that  two 
IK'sition.H  cf  Mib.station  repairs in^pi  etc  r(  from  £21)0.  by  annual  increments 
cf  £J2.  ICs.  to  i2M  a  year)  she  uld  be  substituted" in  the  distribution 
Mcticn'for  rne  positir  n  in  the  second  class  and  one  position  in  the  third 
clasR.  Thofc  insjertcrs  would  lelieve  the  sub-statitn  superintendents 
cf  the  jrpairB  nr.d  maintenance  wcik.  They  weie  advised  that  the 
prcf.cied  inncate  and  variaticn  of  stuff  in  the  distributitn  sections 
would  Iced  to  impic-vcments in  tunning  which  should  tllcct  a  considerable 
mvirK  in  the  wc  rkirg  costs  of  the  undertaking  under  ncin'.al  conditions  ; 
saving  in  the  wciking  cf  sts  at  the  j  lescnt  price  of  coal  being  necessarily 
of  great  importance.  For  the  pts.ticns  of  sub-station  superintendents 
they  ipccmmendcd  the  pre  mctitncf  Mr.  R..S.  (iced,  second-class  assistant 
l£2iJ0  a  year),  acting  as  sub-stati'  n  inspeclcr,  northern  section,  and 
.Mr.  X.  It.  Thomim,  thirdcloss  nssi'-tant  (1200  u  year),  acting  as  mains 
in.Hpoetor,  o.ulhern  section.  8uilalile  men  could  probably  be  selected 
(rem  the  nub ntuticn  charge  engineers  to  (ill  the  positions  of  sub. station 
repnim  iiu<pect<  m,  and  the  position  o(  mains  inspector,  southern  section, 
which  woulil  be  vacant  en  the  prc;m'  tion  <  f  Mr.  Thomas  as  sub. station 
Kupcrinlen'lent.  Dealing  with  the  (inanciul  aspects  of  the  proposals 
the  report  |K  inled  lut  that  im  liidinu  the  nppc  intmcnt  of  assistant 
eleetn<:al  engineer,  t)ie  ciitimnl<  d  adilitii  nal  expenditure  was  £l,<i.'i.5, 
nfid  ultimately  £2,II<l')  ayenr.  The  iidditic  nal  expenditure  in  the  current 
linnn'ial  yinr  would  be,  njiprcxlinately,  i2(.U.  Ilaving  legaid  to  Ihe 
large  I'xiiendituie  involved  in  the  wcik  cf  the  electrical  biancli  and  to 
Ihe  need  (or  the  m<  nl  i-nieient  direeiic  n  and  loiiliol  of  tlint  h<  ik,  and 
briag  •ntlnllid  IhnI  eeoncnilen  in  woiking  >'('HtH  would  outweigh  Ihe 
additional  expendiluie  i  n  sinfl  now  nrcjpcsMl,  they  thought  that  llien? 
iih'>uld  l.u  ni>  delay  in  I  ringing  into  cllcel  the  jiitjiofid  stiilf  ihiiii(.eK. 
Keccuimendaticni  '  urryiiiK  cut  the  above  pioposnls  weie  ugried  to 

Post  once  (London)  Rallway.--Thu  Romd  of  Trude  has  cxtcndtd 
by  one  year  from  Aujf.  15,  1U1»,  the  time  limited  by  the  Poat  Ollicn 
(Londuli)  Railway  Ara,  1013,  {or  tb>-  completion  of  tlm  ruilwiiys  aiul 
Works  uutborisud  by  tbo  Act. 

WIgan.-  An  aceitlciil  occurred  on  the  I'l-rnbertoD  Irumway  roiitti 
on  .Saturday  night,  resulting  in  one  |ia»«i'ii((vr  being  killed  and  (luce 
others  injurod. 

A  ear  wan  at  the  Pemlwrton  lerniinun,  and  the  trolley  nnn  wun  being 
changed  over  for  (he  rrtiini  joiifney.  The  ear  •tartecl  down  a  uteeii 
incline  lcwnril«  Wignn  a(  a  high  rate  of  «|ieed,  and  after  travelling  a  mile 
it  j<ini|i>'>l  (he  lini-H  and  rrniilii'd  through  ■  ganlen  wall  into  Ihe  (finl  of  a 
lioiix'  on  tie-  Oriii..biik  r.M.d 

TELEGRAPHY  AND  TELEPHONY. 

All'ola.  II.!  I'oitu^iii  (  (.>..iii,iil<  III  iOMiillv  .nithoiiHnl  a  loan 
ol  tl.CKj^i.lHio  (or  various  fiiirposvt  in  thi'  I'ortiigiiuw  colony  of 
Aiig<il».     fj(  ihU  Hiini  i.lt,,*mit  !<•  lor  uitelcss  lelegmph  slntion-. 


Automatic  Telephony  in  Australia. — The  automatic  telephone  ex- 
change, which  i,s  to  be  erected  in  Sydney,  X.S.W.,  will  cost  between 
£80,000  and  £90,000.  There  will  be  two  exchanges,  one  in  Sydney 
Xorth  and  Sydney  South.  The  first  will  carry  20,000  lines,  and 
when  full  the  second  will  be  estal.'lished. 

Japanese  Wireless  Station. — It  is  stated  that  a  wireless  station 
as  large  and  as  w  ell  ecjuipped  as  the  Naval  Station  at  Funabasi,  is  to 
be  erected  at  Sushu,  in  Fonnosa.  It  is  intended  to  be  one  of  the 
largest  stations  in  the  world. 

Radiotelegraphy  on  Spanish  Ships.— A  Royal  Order  issued  by  the 
Spanish  Ministry  of  Marine  on  Oct.  19  is  to  the  effect  that  eight 
months  from  the  publication  of  the  Order  every  merchant  vessel  of 
500  tons, or  upwards  engaged  in  the  coasting  trade  of  Spain  must 
carry  a  complete  wireless  telegraph  installation  on  board. 

South  American  Wireless  Stations.— The  ■  Review  of  the  River 
Plate  "  recently  announced  that  a  new  radiographic  station,  erected 
by  the  Ministry  of  Marine  at  San  Julian  (Territory  of  Santa  Cruz), 
was  opened  on  Nov.  20. 

This  station  has  a  range  of  about  310  miles.  Another  wireless  station 
is  to  be  erected  at  Punta  Delgada  and  will  complete  the  chain  of  stations 
on  the  Patagonian  coast.  The  aerial  of  this  station  will  be  supported 
upon  the  lighthouse,  and  its  range  will  also  be  310  miles.  It  is  expected 
to  be  ready  for  service  by  the  end  of  February. 

U.S.A.  War  Cablegrams. — It  is  announced  that  until  the  end  of 
the  war  the  Eastern  Telegraph  Co.  will  charge  half  the  ordinary 
cable  rates  for  all  United  States  Government  telegrams  passing 
o'l'er  an}-  part  of  its  system. 

Wireless  Telegraphy  between  Holland  and  Dutch  Indies. — The 

Dutch  Government  have  asked  for  a  credit  of  5,000,000  florins  for 
establishing  radia-telegrapliic  communication  between  Holland  and 
the  Dutch  Indies.  The  contract  has  been  secured  by  the  Gesell- 
schaft  fiir  Drahtlose  Telegrapliic,  of  Berlin.  The  receiving  station 
will  be  ready  in  3  months  and  the  sending  in  18  months. 

MISCELLANEOUS. 

Electric  Light  Switching.— From  Jlcssrs.  A.  P.  Lundberg  &  Sous 
477-489,  Livarpool-road,  London,  N.7,  we  have  received  a  copy  of  a 
new  preliminarv  grade  examination  Paper  in  this  subject,  and  we. 
may  mention  that  anyone  can  obtain  a  copy  on  application,  together 
with  citlier  jmrticulars  regarding  these  free  lioiiic  i-xamination-s. 

The  ^'iipcr  itself  includes  a  set  of  rules  for  the  guidance  of  examinees, 
and  the  new  set  of  11  ciuestion's  shows  no  falling  off  in  practical  and 
interesting  points.  Up  to  June  last  037  examinee.^  hail  gained  the  pre- 
liminary grade  certificate,  not  to  mention  those  holding  intermediate  and 
advanced  awards. 

Electrical  Trades  Eerevolent  Institution.— The  CVmrnittce  have 
received  an  appeal  for  donations  to  the  amount  of  £300,  which  they 
are  anxious  to  secure  by  the  end  of  the  year  to  enable  the  Institutions 
invested  funds  to  be  increased  to  £10,000.  Mr.  A.  Campbell ^Swinton 
gave  £100  for  this  object  at  the  last  annual  meeting,  and  Sir  David 
Salomons  has,  in  addition  to  his  liberal  annual  contribution,  con- 
tributed £20. 

Royal  Naval  Air  Ser  ice.— We  havo  receivetl  a  copy  of  an  article 
and  iiisliiidive  brochiue  (published  at  the  "Illustrated  London 
News  "  Olhi  c  at  2s  (id  net)  on  "  The  Work  and  Training  of  the  Royal- 
Naval  .Air  Service."  It  consists  mamly  of  pictures,  which  give  an 
idea  of  the  methods  of  instruction  in  aeroplane  construction,  the  use 
of  firearms,  wireless  telegraphy,  bomb  dropping,  I'tc.  lu  addition 
to  seaplanes,  views  are  included  of  kite  balloons,  balloon  and 
seaiilane  carrying  shi]is,  Ac.  The  book  will  doubtless  stimulate 
reeniiliiig  foi'  the  Naval  .\ir  Serviii'. 

Trading  with  the  Enemy.  -The   "London  (Jajctte   '   of    Dec.   7: 

.  loiituincd  further  additions  to  the  Statutory  List  of  linns  and  persons 

with  whom  trading  by  lirms  and  persons  in  the  United  Kingdom  is  | 

prohibited. 

These  include  the  following  :—.lri/en(i«(i,  Compania  Alcmana  Traus- 
iitlanlictt  do  Klcciricidiul  (Huenos  Ayros),  Deutsche  Ueberseoischo  Elco- 
tricitals  (josellschufl  (Buenos  .Vyres). 

Exports Tiie  exports  of  oleetricul  luiicliinery,  material,  &c.,  (a)j 

during  Uclubor,  lOUl,  and  (  )  from  Jan.  1  to  Oct.  31,  with  incrcaso  ofj 
docrcivsc  coinpurcd  with  corresponding  poriods  of  I'JIO,  were  as  fol- 
lows : —  1 

Kh'ctrieal  maehinery,  (a)  £128,(178  (deereaHC  £0.413),  (6)  £1,237,230 
(d''. 'reuse  £12.177)  :  inVludiiig  railway  and  tramway  motors,  (o)  £0,880 
(iiuTeiise  £1,(1111),  (6)  £30.S2(l  (decrease  £2,3K3)  ;  other  generators  and 
niolopi  except  for  aeroplanes,  motor  cars  and  ivcles,  (n)  £  li).i),')4  (dcereaM 
£  I  2.871.  (i)  £7 II, 5111  (ineriMiHe£:i3,(lO,S)  ;  anile'jeilrienl  machineiy  uiiimul 
iii.niled,  (")  £72.M44  (ineiiase  £r.,Hl2),  ('<)  £41I4,S1:1  (diereuso  £43,402)  j 
l.li'traph  and  telephone  cttbleH,Hubiniuiui-,(.i)  £43,437  (increase  £20,i)4M 
('.)  £171,.^25  (decreuHC  £232,021)  ;  other  than  submarine,  (»)  £22,480  (del 
■  rea-ie  £33,477),  (fc)£rir,2.r,24(inrieaNe  £122.088)  ;  telegraph  and  tolophool 
iippntnl  u«.(.i)l'2«.47ll(in.ieaNe  £11. 3mi).(/i)  £228,81 3  (in.  lease  £18,624)1 
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other  electrical  wirc-s  and  cables,  rubber  insuIatoU,  (a)  £o,06b  (decrease 
£50,355).  (i)  £173,244  (decrease  £308,0^8);  with  other  insulation,  (a) 
£6,328  decrease  £43,363),  (6)  £252,822  decrease  £429,547)  carbons,  (a) 
£565  (decrease  £855),  (6)  £21,438  (increase  £12.030);  glow  lamps,  (a) 
£10,278  (decrease  £6,857),  (6)  £11 2,914  (decrease  £24,658)  :  arc  lamps  and 
searchlights,  (a)  £.57  (decrease  £1,350),  (6)  £22,598  (increase  £14,620)  ; 
parts  of  arc  lamps  and  searchlights  (other  tlian  carbons),  (a)  £4,512  (in- 
crease £2,234),  (fc)  £71,743  (increase  £56,641)  ;  primary  and  secondary 
batteries.  {«)  £10.481  (decrease  £9.679),  lb)  £130.569  (decrease  £100,570)  ; 
meters,  and  measurinjj  implements,  in)  £11,853  (decrease  £7,120),  (6) 
£114,514  (decrease  £63,889)  ;  transformers.  In)  £6,291  (decrease  £2,806) 
(i)  £61,869  (decrease  £25,796):  switchboards,  (o)  £2,643  (decrease 
£3,097),  (6)  £32,589  (dwrease  £18,769)  ;  electrical  goods  and  apparatus 
nnenumerated,  (a)  £65,214  (decrease  £23,724),  (6)  £598,523  (decrease 
£4,048).  Total  of  electrical  goods  and  apparatus  other  than  machinery 
and  uninsulated  wire,  ('/)  £216,687  (decrease  £148,101).  (6)  £2,.555,68o  (de- 
crease, £12,177). 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  ini  ported  into  this  country  (  j  )  during  October, 
1917,  and  ('/)  the  aggreL'ate  figures  from  Jan.  1  to  Oct.  31,  with  in- 
crease or  decrca.se  compared  with  corrcsjionding  periods  of   1916  : — 

Electrical  machinery,  hi)  £1 13,203  (increase  £61 ,624),  (6)  £1,160,503  (in- 
crease £195,419) ;  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles,  («)  £15,218  (decrease  £1,095),  (6) 
£204,621  (increase  £22,550)  ;  and  electrical  machinery  unenumerat«d, 
la)  £97,985  (increase  £62,719),  lb)  £955,882  (increase  £172,869) ;  tele- 
graph and  telephone  cables  other  than  submarine,  (a)  £65  (decrease 
£10,640),  (b)  £50,587  (decrease  £20,362)  :  telegraph  and  telephone  appa- 
ratus, (a)  £1.125  (decrease  £4,212),  (b)  £25,986  (decrease  £186,049); 
other  electrical  wires  and  cables,  rubber  insulated,  (")  £1.538  (decrease 
£13.636),  ib)  £33.301  (decrease  £73,680)  ;  with  other  insulations,  (a)  £21 1 
(decreaso  £1,453),  (i)  £8,861  (decrease  £5,327);  carbons,  (o)  £3,098 
(decrease  £3.21 1),  (6)  £65,844  (deerea«e  £7,901)  :  glow  lamps,  (a)  £6,083 
(decrease £16.379), ((<) £71,890 (decrease £171, 219)  :  arc lampsand electric 
searchlightH,  (a)  nil,  (/<)  £97  (increase  £97)  ;  parts  of  ar;  lamps  and 
«earchlig1it»  (other  than  carbons),  (o)  £10,680  (deerea-w  £1,211).  (6) 
£102,459  (increase  £10,0f»9)  ;  primary  and  .secondary  bntterios,  (<i)  £30.107 
(inereane  £11,845),  lb)  £62,80N  (ini  rea.se  £95,974)  :  iiielers  and  measuring 
instruments,  (<i)  £4,58H  (increase  £53),  (4)  £.30,198  (decreaso  £13,841); 
switchboards.  («)  £H0  (increa.sc  £80),  (6)  £561  (increase  £304);  elec. 
triealgood.s  and  apparatus  unenumerated,  (a)  £53.697  (inc'rcaso  £14,470), 
(6)  £4.59,.>48  (increase  £157,7.56).  Total  of  electrical  goods  and  apparatus 
other  than  machinery  and  uninsulated  wire,  {a)  £111,272  (decrease 
£24,204),  (6)  £1,112,110  (decrease  £214,249). 

TENDERS  INVITED  AND  ACCEPTED. 

Turbo-Alternator  with  Condensing  Plant. 

The  Klcctricity  (.'oniniittee  of  Holtos  Corporation  invito  tenders 
for  the  supply,  <lelivery  and  erection  of  a  7,5(XJ  kw.  Turbo-alternator, 
with  conclcn.siiig  plant.  Spccilieation  and  fonu  of  tender  from  Mr. 
W.  J.  II.  Wood,  borough  electrical  engineer.  Back  o'  the  Bank. 
Bolton.  Tenders  to  the  town  clerk,  .Mr.  .Samuel  Parker.  Town  Hnll, 
Bolton,  by  noon  ,|hii.  15.      .SVf  (i;i  ndverliatnifnl. 

Battery,  &c. 

TiiTERAKV  (luardiiuiH  riM|uire  teiiders  by  2  p.m.  ./an.  II  for  the 
supply  of  a  new  Battery  in  roMiu'ctiim  with  their  electric  lighting  plant 
and  for  overhauling  a  gns  engine.  .'^|iecilii  .iIkius  from  .Mr.  .1.  I'. 
Tiiriiey.  II.  Kildarestreet.  Dublin. 

Telephone  Sifvice. 

K'lSAKlo  (.\rgentiiiM)  Miniiri|>ality  nrenlly  invited  lendrni,  which 
ir.  I')  be  opened  on  l-'eb.  2'{.  for  the  pruvixion  of  a  telepluinic  Hcrx'iio 
\Mtliin  Iho  district  of  the  innniiipidity. 


One  or  more  full-time  teachers  of  technical  electricity,  eiectrical 
engineering  and  wiremen's  work  are  wanted  for  the  day  classes  for 
training  disabled  soldiers  at  Leeds  Technical  School.  See  advertise- 
ment. 


(iHIMsnV.  The  ('or|Mirntiiiii  hnn  arei>ptcd  the  lemler  of  Croniptc.n 
ft  I'll.  Ht  ilTil  fur  a  motor  generator  and  xuitibgciir  for  the  pur 
|H)H<>  of  ehnrging  liatterim  of  eleelrie  vehicles. 

.■"iALroim.  The  Counril  haH  aii-eptid  the  lender  of  \V.  T  Cijover 
*  Ci).  for  pnper-inNUlated  trail  covered  eablu  nt  £.'i70. 

Wot.VKKiiAMITus.     TIh<    rouiieil    hiM    accepted    tlui    following 
ndcni : '  - 

n.  T.  II.  r'o..spnrr  i>nrt<rort<-lphi<r<<>Al  hnndhntt  plnnt.  £1.18  UU.M   ; 
liMK  lloili't   (  ii..   dupllcittr   stoker,  ilrtvhig  s|i,i|t  nnd  rcilurtjon  geiir, 

•    IK".   ;    <i     .V  T    Wcir,  bnlliT   p |>lll)(  plant  ■>•  (■■How.  ;       (|)    ^  (urbiuK 

•  II  IxmIit  feed  |iMiii|».  lIHd  cmli.  incliiding  dilivery  and  erprlUin  on 
"'e  ;  (2)  apitre  purls  for  pn<«eMl  pUMipiMK  art,  I'M  ,  Cl)  2  ct|irclft|  hydn>. 
klneter  no/j|r  hnitrrs.  £11  ;    (4)    i  lion  return  miIu's  dpsiuned  for'Welr 

puni|w.  nil  ;     Iteyrolle  ,V  lo  .  Hpnl I  swileli,  (s  I    IT-    ,    Windsor  *  I 'o  . 

nriekwork  nw   \f\\it  Iloii«.    nm^'    Ii.ihi. 

APPOINTMENTS   VACANT  AND   FILLED. 

L      ^nllldon    IMin  iitum   I'liiiiiiiillcf    mvitr   npplii  ilioiia  for    the   iwr 

KlUaiirnt  apiHoiilliienI  of  hrnd  ot  I  he  enginreniii;  de|wir(nion»  o(  Ihr 

ytcihiiicnl  iii*titiitu>n.     .'siilnry  l:r70,  incro«ii|ng  i>\  £10  n  ymr  lo  nt 

IwiKt   £;|iKi  prr  annum.     A)ipllriitiiina  to  tho  frmeipitl. 'Tn<hiii<'nl 

llUlitUlloli.  Swi|„|„|,,  1,^    1)..,.    :U,      Srt  „H  nJ,ttU„mrnl.^  .     f| 


Mr.  G.  Wren  and  Mr.  .'^.  H.  Holding  have  been  appointed  assistant 
superintendents  of  telegraph  engineering  in  the  Indian  Public  Works 
Department. 

BUSINESS  ITEMS. 

Owing  to  their  offices  having  been  requisitioned  by  the  Govern- 
ment, Messr.?.  Robert  W.  Blackwell  &  Co.,  Ltd.,  have  removed  to 
36,  Eniperor"s-gate,  South  Kensington,  London,  .^.W.  7.  Tele- 
grams:  Kurkee  Southkens  London  ;  Telephones  :  Western  4362-3- J| 

Advance  of  Prices.— The  Benjamin  Electric  (Ltd.),  U,  Roeeberj- 
avenue,  London.  E.C.I,  announce  that,  owing  to  increasing  cost  of 
labour  and  materials,  a  further  advance  of  10  per  cent,  has  been  made 
on  all  their  lines  as  from  IStb  inst.,  making  a  total  increase  of  20  per 
cent. 

Plant  for  Sale. — The  City  of  Leeds  electricity  department  advertise 
for  sale  some  engines,  alternators  and  condensing  plant.  The  plant 
is  in  good  working  order,  and  is  being  removed  to  make  room  for 
larger  sets.  Ofters  to  the  manager  (ilr.  C.  Xelson  Hefford),  Elec- 
tricity' Department,  1,  Whitehall-road,  Leeds. 

Patent  Development.— The  owner  of  patent  No.  28,030  1913, 
relating  to  "electrolytic  converter  for  the  transfonnation  of  alter- 
nating currents  into  continuous  currents "'  wishes  to  enter  into 
arrangements  for  working  the  invention.  Particulars  from  Messrs. 
Allison  Bros.,  84-80,  Chancery-lane,  London,  W.C.  2. 

Application  for  Extension  ot  Patent.— Xotice  is  given  that 
Sir  James  Dewar.  F.R.S.,  LL.1)..  intends  to  present  a  petition  to 
the  High  Court  on  .Jan.  15  for  an  extension  of  the  tenn  of  the 
Letters  Patent  Xo.  13,038.  HH14  granted  to  him  for  ""  \n  improved 
method  of  absorbing  gases  and  the  aj>plieation  thereof  in  the  pro- 
duction of  hii»h  vacua  and  the  separation  of  gases."  Messrs.  ,J.  H. 
&  J.  V.  Johnson.  47,  Lincoln's  Iiui  Fields,  London,  W.C.  2,  are 
solicitors  for  the  petitioner. 

LIQUIDATIONS. 

The  High  Power  Gas  Engine  ('.■.  (Ltd.)  is  I  eing  wound  up  voluU' 
taril\',  and  Mr.  V.  G.  Palin  has  been  appoinlal  lii|uidator.  \  meet- 
ing of  creditors  will  take  place  at  the  company's  registered  office, 
.Moorgate  Hall,  London,  E.C.,  on  Dec.  21. 

The  Edison  .Mfg.  Co.  fLtd.)  is  being  wound  up  voluntarily,  and 
Mr.  A.  V.  Wagner,  164,  Wardour-strcot,  London.  W.  1.  has  been 
appointed  li4Uidutor.  A  meeting  of  creditors  will  Ih'  held  at  ItM, 
Wardourstreet.  on  Dec.  28. 

CATALOGUES. 

La.'MP  a.n'd  WiKlNii  Svri'LiEN. — We  lia\e  nteivcd  a  copy  of  uiw 
of  the  excellently  prepared  lists  of  the  lani]>  ai<d  wiring  supplies 
lU'partnient  of  the  Britisli  TlH.nisonlloUhti;n  1  u.  (Ltd.).  .MazdA 
lloiisi'.  London.  K.C.  4.  Thi.s  list,  which  extends  to  over  70  pagf*. 
relates  entirely  to  wiring  in.stnllntii  n  accessories,  covering  the 
standard  types  of  such  matorini  in  general  uso— i.r.,  wirmg  ap- 
pliances, such  as  lamp-holders,  switches,  wall  plugs,  cviling  rjsoK, 
cutouts,  distribution  boards,  fuse  boxes,  wood  blocks,  insulatont.  Ac. 

This  II.Hi.  which  is  well  arninged  for  the  convenience  o(  the  buyer,  i* 
divideil  into  livi-  si^tioiis.  t>a<h  section  deahnu  Willi  n  |>iirticuliir  ty|»'  of 
nicessory.  l-iull  page  of  the  list  is  divided  into  two  halvtvi,  the  outrr 
liiilf  Ih-iiiu  given  to  the  illustration  and  the  inner  hall  containing  tho 
lisliiiK  niiil  divtcriplion  of  the  ilevices.  In  this  wiiv  each  \Vige  is  K  eum- 
pleie  story  in  itself.  It  has  not  lii>en  jMissible  to  in.  Iiide  prices,  owine  to 
the  priie  ritii'liiatioiis  in  this  class  of  nmlirial  umler  war  conditions  ;  but 
the  H.T.'il.  lo.  issiu'  regular  i|uotntioiis  (or  this  material  each  ikouIIl 
There  an'  s«'vernl  lini>s  ol  oci-eiuioriea  ol  jwrtieular  inten-sl  m  tlus  new  list 
which  we  lirielly  n-ler  to  us  follows  :    - 

.\   new    line  tif   )M>r<'eliiiii   ty|ie   (oiliath    K.li 
designed  after  can-fiil  study  of  the  resi"  i 

oilier  liuverniiient  ili<pnrtnirnl«.      ,\lso  n<  's* 

casi-d   lloliath   holders       The  .(uallly   ot    •  nd 

them   lo  all  pim'hnsers  who  desin<  a   »  ■'f 

li..|der       Then-  art-  also  hst.-.!  excelleul  "d 

I'jiison  screw  holders,  in  l>oth  ixin  eUin  m  n 

IS  pnrti.  uUrly  callisl  |.>  the  well  known  II  1     II  mn 


Inn-p  hnldrro. 
■  nd 


This  rose  ha.  I 
and  lias  many  |miiiiI>. 
chief  of  uliich  IS  th^t 
oil  the  colllllii  by  a    , 
inlerhsku...    ...  i'm. 

'.M-'"     • 
fuse  I 

l-ol'.. 

..I  Iho  lUc  II k  

Ktlr»  .  i.pi.-s  ,  All  b. 

II. .II.-.   TT,    fpprl    11,. 


■•"  "PI" 


.1  anil  St.. 


,   \\    >   . I. -p. III.  . 
ppliralinn  l.<  the 


■  t  II..    11   1      II    I  o. 
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FINANCIAL     MATTERS. 


COMPANIES'  MEETINGS  AND    REPORTS 


Edison  Swan  Electric  Co.  (Ltd.) 

The  thirtj'-fourth  ord  nary  general  meeting  was  heM  on  Wednesday, 
Mr.  Chakles  Jeemyn  Ford  (chairman)  presiding. 

Mr.  K.  H.  PARKER  (the  secretary)  having  read  the  notice  convening 
the  meeting  and  the  report  of  the  auditors. 

The  CHAIRMAN'  said:  Gentlemen,  the  new  capital,  consisting  of 
l(Xi,000  preference  shares  of  £1  each. was, as  you  are  aware,  duly  issued  in 
June  last,  shortly  before  the  date  of -the  balance-sheet,  and  at  that  date 
we  had  received  in  respect  of  this  issue  the  sum  of  approximately  t25,000, 
being  the  amount  due  on  application  and  allotment  and  £3.5.000  payments 
made  by  shareholders  in  advance  of  calls,  giving  ns  a  total  sum  of  about 
£60,000".  Loans,  you  will  notice,  stand  at  £44,000,  against  £27,000  at  the 
date  of  the  previous  balance-sheet.  The  reserve  account  now  stands  at 
£40,000  against  £15,000,  bringing  it  almost  up  to  the  same  figure  at  which 
it  stocd  four  years  ago.  Freehold  and  leasehold  property  stands  at 
£74,900,  against  £73,500  previously.  We  have,  in  the  pericd  under 
review  expended  £3,402  on  new  buildings,  and  written  off  from  this  item 
as  depreciati  n  £2,000.  This  further  expenditure  has  been  mainly  in 
respect  of  additions  to  the  lamp  works,  and  has  mad?  them  more  efficient 
.ind  capable  of  a  considerably  increased  output,  and  we  .shall  possibly 
have  to  make  a  further  considerable  outlay  on  this  part  of  the  works. 

The  item  of  '"  Plant  and  Machinery  "  has  also  increased  by  £7,500  for 
the  same  reason.  "  Stocks  "  have  risen  to  the  extent  of  £315,000  which 
is  mairdy  due  to  the  enhanced  cost  of  raw  materials,  coupled  with  the 
increased  price  of  labour.  "Sundry  debtors"  stand  at  £123,000,  an 
increa.se  of  nearly  £20.000,  a  large  percentage  of  t  he  total  sum  owing  to  us 
being  in  respect  of  Government  contracts.  .\t  the  first  glance  the  results 
of  the  trading  for  tlie  year  may  seem  to  you  unsatisfactory,  but  I  must 
remind  you  that  during  the  past  year  the  company  has  carried  on  its 
opcrat ions  under  probablj-t he  most  disadvantage  ms  circumstances  which 
it  could  possibly  have  to  face.  It  has  been  p'  inted  out  to  you,  ai  every 
annual  meeting  at  which  I  have  pres  dd.  that  the  need  of  additional 
working  capital  was  very  seriously  prejudicing  the  company's  position, 
rendering  it  unable  to  take  full  ad  .antage  of  any  increased  trad  ng  which 
it  mghtobtain.  and  for  the  last  few  years  the  position  had  become  steadily 
worse  in  this  respect,  and  during  the  year  it  arrived  at  its  climax.  I, 
therefore,  think  that  the  earnings  disclosed  cannot  be  a  surprise  to  you. 
That  portion  of  the  new  money  brought  in  by  the  preference  share  issue, 
of  which  up  to  the  date  of  the  balance-sheet  we  had  received  about 
£«i0.000,  was  not  at  our  disposal  until  practically  a  few  days  before  the 
close  of  the  financial  year.  Under  these  circumstances,  of  course,  we 
received  no  practical  benefit  from  the  money  in  the  period.  This  short- 
ness of  working  capital  has  also  affected  us  in  two  other  way  .,  firstly,  we 
have  been  unable  to  take  full  advantage  of  discounts  on  goods  purchased, 
iind  I  etitimate  that  the  losses  under  this  head  amount  to  somewhere 
liltout  £8,000  ;  and,  secondly,  we  have  not  been  able  to  purchase  these 
got  di  aH  advantage  lusly  as  we  might  have  done  Then  the  profits  which 
would,  under  normal  conditions,  have  been  earned  at  our  branches 
abroad,  have  been  seriiMisly  affected  by  the  fact  that  it  has  been  impos- 
Bible  to  obtain  shipping  freights  in  order  to  keep  these  brandies  fully 
Hupplicd  with  stock.  1  told  vou  last  year  that  we  had  increased  our 
opcrationit  in  our  Colonies  and  that  we  were  build  ng  up  a  good  business 
there  but  since  then  the  ouestion  of  shipping  freights  has  become  far 
more  difficult  than  one  could  have  foreseen.  The  profit  from  the  manu- 
facture of  electric  lamps  ha»  also  suffered,  partly  from  the  rise  in  the  cost 
of  labour  and  niateriuis  and  partly  from  the  fact  that  a  very  large  number 
of  our  old  and  Hkilled  hands  have  left  our  works  to  take  up  the  manufac- 
ture of  munitions  and  wc  hove  been  forced  to  hll  their  positions  with 
unskilled  hands.  I  am  glad  to  say  that  t  his  dilTiculty  has,  for  the  moment 
been  praitiially  overcome,  and  the  sale  of  lamps  for  the  past  six  months 
liBS  largely  increased.  The  price  of  the  lamp  was  only  raised  in  May  last , 
wheread  during  the  whole  period  the  rosts  of  manufacture  hadincreased 
by  about  33  per  cent.  Generally  speaking,  we  have  been  manufacturing 
all  ela»HeH  of  our  products  under  very  difficult  conditions.  Wc  quoted 
prices  based  upon  current  rates  of  labour  and  raw  materials,  adding  such 
(1  fwreonlttge  nt  wc  were  able  to  against  the  contingency  of  higher  prjccs 
for  labi.ur  ond  raw  niuterials  which  might  come  into"  force  before  the 
•  ontrael  was  conipleled. 

In  spite  of  the  ailditional  capital  brought  into  the  business  by  the  pre- 
ference iKHue,  the  cash  poditinn  is  far  from  being  ctimfortablc.  Owing  to 
wnr  conditions  and  the  heavy  rise  in  all  raw  materials,  a  large  amount  of 
'  iipiiiil  is  reipiired  to  run  a  buHiness  of  t  his  eharaeter,  and,  as  our  turn- 
over has  mnlerially  increnaed  in  recent  months,  w<-  have  to  conserve  our 
ciisli  resources  in  every  dire<-tion.  The  ((ueiition  of  n  small  diviilend  pay- 
ment t,n  I  he  ordinary  shares  was  I  he  subji'ct  of  a  greal  ileul  of  discussion, 
and  the  board  nulurally  are  anxious  to  recoinmend  .ned  recfly  they  can 
Hee  their  way  to  do  ho.  Home  of  you  may  <■  insider  I  hal ,  insf  ea'd  of  c"nrrv- 
ing  forward  the  sum  of  t\:i.2IM\,  we  should  apply  a  portion  of  (his  in  pay- 
ment of  a  small  dividend  upon  the  "  A  '  sliares,"  but  we  si  ill  owe  t  he  ban- 
kets alKiut  iS'i.OdO.  and  it  is  ineiimbcnl  upon  us  to  reduce  this  as  far  as 
\x  as  file.  We  have  ov„r  £7.(HK»  to  pay  away  shortly  for  munitions  levy. 
On  .fan.  1  there  is  (he  inleriiit  upon  oiir  first  debenture  stock  (o  l)e  met, 
whiihamounlstoaliout  £7,7(K),  nndon  l"eb.  I  there  is  the  dividend  upon 
I  lie  new  preference  shares,  afisorbing  lietween  £2,IMM)  and  £3.000.  A 
ilividend  of  only  2  [kt  cent,  upon  the  "A"  shares  wou'd  absorb  £7,noo, 
tin.l  then-lore  under  ihe.e  cirrHmslrinee«,|we  have  to  t-o  very  closely  into 


the  cash  position.  We  have  suffered  heavily  during  the  last  few  years 
from  the  sh  tage  of  cash  working  capital,  and  now  that  we  are  getting 
into  a  better  position  it  behoves  us  to  be  very  careful  that  wo  do  not  run 
short  again.  For  all  these  reasons,  we  feel  that,  as  regards  an  immediate 
dividend,  we  must  go  a  little  slow,  and  we  do  not  therefore  .see  our  way 
to  recommend  it  at  the  present  juncture.  The  new  money  has  un- 
doubtedly improved  our  position  and  earning  capacity,  and,  with  the  very 
considerable  increase  in  the  output  of  lamps  which  we  have  now  achieved, 
should  make  it  possible  for  us,  in  the  absence  of  unforeseen  circum- 
stances, to  make  a  better  showing  for  the  current  year.  Practically  the 
whole  of  the  engineering  side  of  the  works  has  been,  and  is  still,  occupied 
with  Government  work.  We  have  experienced  a  loss  of  profit  of  approxi- 
mately £2,500  in  consequence  of  our  having  received  no  dividend  in  the 
past  year  on  our  holding  of  deterred  shares  in  Altrincham  Electric  supply. 
Some  important  contracts  have  Ijeen  entered  into  for  the  supply  of  cur- 
rent for  power  purposes,  and  I  am  looking  forward  to  far  more  satisfactory 
results  for  the  current  year.  He  concluded  by  moving  the  adoption  of  the 
report  and  accounts. 

Mr.  E.  B.  ELLR'E-CLARK,  in  seconding  the  motion,  said,  in  regard  to 
the  munitions  levy,  for  which  £7,295  had  to  be  paid,  the  Board  considered 
that  it  would  not  be  too  strong  a  term  to  say  this  was  an  unjustifiable 
levy  on  the  Company.  It  was  based  upon  pre-war  profits.  The  com- 
pany was  for  a  few  years  before  the  war  in  very  low  water  ;  in  fact,  in  one 
year  a  loss  was  made,  and  in  others  the  profit  was  negligible,  but  it  was 
mulcted  in  a  very  heavy  tax,  which  it  could  ill  afford  to  meet. 

The  resolution  was  then  put  and  carried  unanimously. 

Mr.  C.  Jermyn  Ford  (chairman)  was  re-elected  a  director,  and  the 
appointment  of  Mr.  John  Cross  as  a  director  was  also  confirmed.  The 
auditors  (Messrs.  Broads,  Paterson  &  Co.)  were  also  re-appointed,  and  the 
meeting  terminated. 

An  extraordinary  general  meeting  was  then  held,  and  the  following 
resolution,  moved  by  the  CHAIRM.\N  and  .seconded  by  Mr.  ELLICE- 
CLARK,  was  carried  unanimously  ;  "With  a  view  to  carr_ying  into  effect 
tlie  scjieme  of  arrangement  between  the  company  and  its  debenture  stock 
holders  and  members,  the  capital  of  the  Company  be  reduced  from 
£888,071  to  £698,307  by  extinguishing  the  lial)ihtyo"f  £2  on  each  of  the 
P-irtly  paid  "A  "  shares,  the  numbers  whereoff  are  set  out  below,  and  the 
holders  of  which  have  applied  for  and  had  allotted  to  them  first  preference 
shares  in  term.s  of  the  said  scheme  of  arrangement." 

A  vote  of  thanks  to  the  directors  and  staff  terminated  the  proceedings. 


FERRANTI    (LTD.)— The  annual  general  meeting  will  be  held  on  the 
2Stli   inst.     The   directors   regret   that   they  are   unable   to   submit  the 
accounts  for  the  year  to  June  ,30.  1917,  as  several  important  matters 
connection  with  the  Company's  contracts  with  the  Ministry  of  Munitions 
have  not  vet  been  settled. 


CITY  NOTES. 

.  BRITISH  WESTINOHOUSE  ELECTRIC  ftlMFO.  OC.  (LTD,)— Mr  F.  Dudley 
Docker.  C. B..  has  j.iincd  the  Ixnird  of  this  company. 

CANADIAN  GENERAL  ELECTRIC  CO.  (  .TD.)— .V  quarterly  dividend  of 
£2  pi'r  cent,  on  ordinary  stot'k,  ]iayable  Jan.  1  next,  has  been  declared. 

EAST  LONDON  HAILWAVS— A  dividend  of  8s.  9d.  per  cent  (loss  tax) 
has  Ijccu  dcjan-d  on  tlic  B  delicnturc  stock  for  tlie  past  year. 

EAiTiiRN  &  ASiOClATEJ  TELEORAPH  COJiPANIiiS.— Sir  John  Wolfo- 
Barry,  owing  to  advanced  age,  has  decided  to  relinquish  his  position  as 
chairman  of  the  Associated  C^ompanies,  over  which  for  many  years  he  has 
presided  ;  but  the  companies  will  continue  to  have  the  benefit  of  his 
services  on  their  respective  boards.  Sir  John  Denison- Pender, 
K.C.M.G.,  has  been  elected  chairman  in  succession  to  Sir  John  Wolfo 
Barry. 

EASTERN  EXTENSION  ADSTRALA8IA  &  CHINA  TELEQRAPH  CO.  (LTD.) 
The  <lirectors  have  d(^clan'd  a  tliini  quarterly  interim  dividend  of  3s. 
per  share  (tax  free)  in  respect  of  [irolits  for  the  yiar  ending  Dec.  31  next, 
pavalilc  on  .Ian.  15,  1'.>I8.  Tlie  share  register  will  be  closed  from  Jan.  7 
to'l  1  inclusive. 

RICHaR  SONS.  WE3T0ARTH  tE  00.  (LTD.)— Meetings  of  (I)  the  pre- 
fereyce  Hhareholdcrs  and  (2)  the  ordinary  shareholders  to  cimsidor  a 
Mcheme  of  arrangement  between  the  company  and  such  shareholders  are 
to  be  held  at   Hartlepool. 

SPANISH  &  GENERAL  WIRELESS  TRUST.  The  accounts  for  the' year 
ended  .lime  ;tO  last  show  a  I.ms  of  tllK!,  redueiiig  the  balance  to  1903. 

UNlTiiD  ELECTRIC  TRAMWAYS  CO.  OF  MONTEVIDEO  (LTD.)— The 
directors  announce  that,  having  regard  to  abnormal  freights  and  cost 
of  coal  anil  the  uncertainly  of  the  outlook  in  view  of  the  conditions 
now  existing,  they  have  thought  it  desirable  to  postpone  the  declaration 
of  an  intiuim  dividend  on  the  preference  share  capital  until  the  accounts 
for  the  year  are  available. 

VICTORIA  FALLS  &  TRANSVAAL  POWER  CO.  (LTD.)— The  net  earnings 
(including  I  liose  of  i  h.-  I!aricl  .Mini's  I'ower  Sii]qily  l.'o.)  for  the  quarter 
ended  .Sept.  3(».  aiiioiiiileil  lo  t:220,723  before  providing  for  taxation  in 
South  .\fiiea  mill  Creal    Urilairi. 

WESTERN  UNION  TELEGRAPH  00.  (LTD.)— The  diroctors  have 
deihiieil  a,  (|imrlerly  dividciul  of  I'  percent.,  with '(In  extra  dividend 
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In  the  Dye  Works. 

THIi  Iiyc  Industry  has  Ijeen,  and  still  is. 
one  o£  Britain's  great  opportunities  of 
the  war.  The  monopoly  which  Germanv 
enjoyed  in  this  branch  of  Industrial 
Science  is,  we  believe,  a  thing  of  the  past,  and 
we  hope  an  unknown  quantity  in  the  future.  As 
in  most  other  captured  industries  of  any  import- 
ance, that  of  dye  making  calls  for  an  unrestricted 
application  of  energy  and  science  on  the  part 
of  its  chief  promoters  and  exponents  in  this 
■xjuntry  to  counterbalance  the  natural  facilities 
ti  manufacture  enjoyed  by  our  rivals  in  the  prc- 
•var  era,  and  it  -s  a  matter  for  congratulation 
hat  this  concentration  of  brains  and  activities 
:ias  already  been  the  means  of  notable  achieve- 
ments in  the  right  direction. 

Xaturally,     the    utmost    efficiency    in    all     con- 
itions    pertaining    to    the   successful    production   of 
he   dyes   is   absolutely   necessary,    and    one    of    the 
most  important  of  these  conditions  is  LIGHT. 

Realising  this,  we  evolved  a  special  range  of 
A'ell-GIass  Fittings,  which,  in  addition  to  bein; 
apour  and  fume-proof,  were  of  high  illuminating 
llicicncy,  and  the  large  numbers  which  ar- 
nstalled  throughout  the  country  prove  in  a 
..tfinite  manner  their  superiority. 

Other  Specialities  include  Shock-proof  Hand- 
Lamp  Reflector  Fittings,  Semi-Indirect  Fitting,';, 
industrial  Signals,  etc.,  etc. 

Ticrc    IS    a    Benjamin    Speciality 
for    citr.v     c/a5>    uf    Insinuation. 


THE 

BENJAMIN  ELECTRICLtd 
ROSF.BEKY   AVENUE, 
LONDON,  E.C.  1. 
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BENJAMIN  WELL  CLASS 
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GLOVERS 
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Three  Core 


Patent  N9  3996/191 1. 


Twinned 


Four  Core 


Concentric 


n,  W.  T.  GLOVER  &  C?  U?    - 

^^^k  Trafford  Park.  Manchester.        ^^^ 


Turbo-Alternators 

Complete  Electric  Power  and 
Sub-Station  Plants,  Steam 
Turbine8,Mining  Installations, 
Large  Pumping  Plants,  Rail- 
way &  Tramway  Equipments, 
Manufact  red  &  Supplied  by 


f^ 


DICK,    KERR 

ec   CO..   LIMITED. 

HEAD  OFFICE:    ABCHURCH    YARD.    CANNON  STREET.   LONDON,  E.C.  4. 

Branch  Olfitcs:    Manchester.  Newcastle.  Tokyo,  Sydney.   Buenos  Aires. 
Johonne«burK,  Rio  de  Janeiro  and  Milan. 
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THE    ROUND    TABLE. 

By  "  kVA." 

For  the  first  time  since  its  inception  the  Round  Table  was 
crowded  out  last  week.  The  Editor  weift  into  such  transport 
of  deligtit  over  his  Materials  Handlini^  Number  that  even  the 
Unofficial  Harmonic  Programme  did  not  find  a  place.  How- 
ever, I  am  including  it  this  week  for  the  benefit  of  those  who 
were  not  at  the  concert. 

I  have  had  numerous  appreciations  of  our  Big  Issue  last 
week,  the  shortest  and  quite  the  best  is  "'  Tres  Benn  !  "  From 
anothef  source  is  a  claim  for  com|)ensation  by  a  readerwhose 
taxi  broke  dowi)  owing  to  the  floor  giving  way  with  tlie  weight 
of  the  issue  !     (Next,  please  !) 

«         *         *         * 

Mr.  Flrnest  R.  Baerlocker,  of  Biown,  Boveri  &  Co.'s  standard 
department,  writes  me  as  foUoW.s  trom  Baden,  Switzerland  . — 
Dear  Mr.  kV.A, 

Could  you,  please,  make  up  your  mind  and  standardise  your 
initials  ?     Listen  : 

Capital  is  sorcl\  needed  in  war,  theiefore  }  ou  cannot  spare 
any  for  your  "  k."  « 

There  was  once  a  "  C'oniiie  " 
Which  said  :   ""  You  onl\  wiiii-  k." 
Did  ever  you  hear 
Of  its  symbols  so  clear  ' 
Then  go.  and  abolish  your  "  Iv  "  ! 

A  Happy  Re.^dkk. 

I  am  ()uite  in  agreement,  and  for  tlie  [leriod  of  the  war  will 
economi.se  capii-al  in  accordance  wirh  this  "  happy  reader's  " 
8U;jge4i,iun.     it's  riiiiv  iiji  lo  him  to  buy  War  Bonds  I 

ELECTRO-HARMONIC  SOCIETY. 


Sk.vsox   r.UT   1> 


TiiiiU)  I'd-nikkt. 


Un:fnc:a!  Piogramme. 

Bv  ••  kV,\. 


I„  III,-  Clmir,  '■  KnhiiK,  ■■  Scliolri/. 
()Pi.;.viN';  Skktcii   "  Another  Little  I'r<'x\  wouldn't 

do  us  any  Harm    '      ...  Hnwsnu. 

'         Council,  l.NST.E.E. 
Dai.k  H.mi  (iijiT-i;TTK    "At  the  Call  ot  tin'  Drum''  CaUrndereil 

.Mil.  HowAiu)  FofLus. 
liiA-i'uici-;  (Ji.KK       "  We  di  In  t  Wiint  to  do  it  " 

TlNUSTh.N    l^AMl'   A.Sf>OLIATIOX. 

TAitiKK  I5ai.i.ai>     ■'  I'd  like  to  gi\e  yuu  preierence, 

but  I  luiy  be ".-.. 

Hackney  "  Koimnsos. 
I'liM  W.Mt  .'^(ii.c)  "  Never  AKlJain  "    ... 

■  Si;i'KK-STArio.\  "  Mer/. 
I'.Ai.i.nuNKl  ri:  I'm  gdiiig  OH  the  bust  " 

.Vny  (Jan  (All  Dkivkr. 
Si.vTKiiKrrK        ■   We've  hud  ft  good  run  for  our 
Miuiey  ■■ 
Poi'c'.s  Hi-Eiruic  Lamp  (.'o. 
|{osAriv  ..."  They  didn't  Believe  Me   '         C'lllnl  limk 

.Mil.  V.  L.  Kawsox 
TiiAfTuiui  I'aiik  Mi:di-ky  '  •  lil  It'su  Great  Gume  " 

.Mil.  DUDLKV  DuiKEK  A.NK  CltoRUH. 

God  Savk  tiik  Ki\<'. 


OInw  ! 
diisnril. 

I'hrw  ! 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician,  December  18,  1880.] 
Electric  Lights  ox  the  Thaties  Embax-rmext. — We  recommend 
little  boys  not  to  congregate  underneath  the  Jablochkoff  lights  as 
evening  approaches.  A  sliower  of  sparks  descended  from  one  of 
these  lamps  the  other  evening  on  being  first  lit  up  and  scattered  the 
unsuspecting  juveniles  most  incontinently. 

The  Photophoxe.— As  might  be  expected,  the  photophone  is 
giving  rise  to  many  novel  experiments  and  suggestions.  A  corre- 
spondent asks  whether  intermittent  magnetic  rays  would  not  in  all 
likelihood  produce  scund  in  a  body  upon  which  they  are  directed. 
He  should  try  for  himself.  Some  ingenuity  will  be  needed  to  shut 
cfT  the  local  noise  occasioned  by  the  act  of  interrupting. 

British  .MrsEVJi.— La.st  .Sa'turday  afternoon  one  of  the  four 
Siemens  lamps,-  which  illuminate  the  reacUng  room,  after  pla>-ing 
some  vagaries,  went  cut  and  was  not  induced  to  burn  for  some  little 
time,  the  readers  in  that  part  of  the  room  being  left  in  comparative 
obscurity.  Such  accidents  are  explainable  and  excusable  :  but  to 
admit  that  they  are  unavoidable  would  be  fatal  to  electric  lightine. 
Every  effort  should  tlierefore  be  dirctcd  to  render  them  impossibl. 


Tian>port  Faililies.— in  the  House  of  Commons  on  Monday 
Hen.  Croft  a^skoil  the  President  of  the  Board  of  Trade  whether,  in  view 
of  the  desirability  to  improve  the  transport  facilities  in  the  United 
Kingdom,  his  attention  had  been  called  to  the  proposals  of  the  New 
Transport  Co.,  and  whether  he  proposed  to  take  any  action. 

In  reply  .Mr.  Wardle  said  certain  projio.sals  on  behalf  of  the  Company 
were  put  before  the  President  by  a  di-putation  which  he  received  on 
Nov.  23,  and  my  right  lion,  friend  pointed  out  that  any  inquiry  with 
reference  to  the  adoption  of  the  Company's  main  scheme  was,  in  his 
opinion,  impracticable  during  the  war.  He  oflered,  ho«-ever.  to  consider 
a  proposal  which  the  Company  had  in  mind  to  enable  shipping  at  ports 
to  hv  tumed  round  more  rapidly.  The  question  of  appointing  a  small 
(1 1111  ru  it  tec  to  go  into  t!ic  question  was  under  consideration. 

Co-operation  in  the  irass  Trade.— .\t  the  last  meeting  of  the 
Binuinghani  section  of  the  IiLstitute  of  Jletals  Mr.  >;tanley  Eyered 
gave  an  address  on  the.  subject  of  ""  Co-aperation,"  with  eijecial 
reference  to  the  scientific  s  do  of  the  brns,s  trade. 

By  co-operation,  .Mr.  Evered  said  he  meant  n  combination  of  tinus 
primarily  for  reducing  manufacturing  cxiienses  by  specialised  manu- 
facturing, which,  while  ensuring  good  wages  to  the  work|K-ople,  would 
enable  the  manufacturer  to  produce  goods  at  the  lowest  possible  prices 
lo  meet  foreign  competition.  Ho  referred  to  the  advantages  of  labora- 
tories in  tho  metal  trades  on  the  co-operative  principle,  and  pointed  to 
the  success  of  tin'  scheme  which  was  carried  out  at  the  Technical  School 
by  the  Xon-lVrroiis  Holled  Metal  Section  of  the  Jlinistrj-  of  Munitions 
and  si.x  local  lirms  who  previously  had  no  laboratory  of  thoir  own.  Ho 
jiroposed  that  a  central  body  should  be  formed  called  '  The  Bra.ss  Trades 
Sticntilic  Information  Bureau,"  governed  by  a  board  elected  by  tho 
cooperating  interests.  The  results  of  invcsiigntion  carrii-d  out  by  all 
till'  CO  operators  would  bo  tabuliitcd  iiml  any  now  or  startling  results 
would  be  circulated.  When  existing  Unowledue  had  t)eon  dealt  with  tho 
bureau  could  advise  the  members  bcfori'  any  new  investigation  was 
instituted.  If  such  a  scheme  could  be  carried  out  he  was  convinced  it 
would  be  successful. 

Southern  Pacific  Railway  Eleclrifcation.    The  lirst  fcctii.n  of  tho 

bvdio-elertiic  plant  of  li.e  California  t'lceon  I'owcr  Co..  at  CojKO, 

on  the  Klamath  Kiver,  in  the  e\'' •'  cm  pftrt  of  Cnlifornia. 

.  oinnienccd  to  supply  eleetiicttl  .  L 

Tlu'  plain,  which  i^  .'if  2,-..(100  kw  n  de.«igned  to  .supply 

pownr  for  operatiiiu  tlic  Soullicin  I'p  '  '  ■  -trams  over  tho  mountAin 
divisiou  of  NnrtlnTii  Cidiforiiia  and  S  uMli.  ni  drvgo".  ineliiiling  the  cir- 
ciittouH  mute  ainiss  the  Siskiyou  Moimtiim?. 

Large  Generating  Units  In  Chicago.     The  ('ommonwealtli  I  dis<>n 

Co.  lias  reieiill\  pis-id  plans  (,,r  plaiil  cxIensionK  of  IT,">.»KKI  k». 
williin  the  next  two  \o.irv.  'I'bc  conip.iiiy  has  three  generating 
stations,  and  it  is  projioted  to  e<|uip  ii  fourth  at  Calumet. 

The  now  "tntioii  is  to  Im-  riMnpli-lcl   l>v    I'M'',   and  will  mntain   two 

■-•:•. -.oiiKu         M.-nilMiE  -elH.  In,.  ,;,.      Xhc 

111".      "■  I    .tii.U      IlIh     U'-.r  until       ,.( 

:i...'"i'i  l,u  .   lu.i  :i(l,iHtokw.  u  i.on  will 

iiliii    lie    lllilcoml    by    Iwo    11-  n'K|>C<'' 

lively.     Thencw  e\ten.,ioii~  "  -   .iiid  will 

bo  liorifoiii  il  ^t<.;iin  tiirl'iiic   i  'yi>o. 


No.  110 


s*ir 

Motor 


SlacI 
Ty|i«. 


■'"'femt* 


AUTOIV1ATIC 

•  avn       I  mm      onci     Monoy 

by    Ihp    o 

UiKViirn  1  (  i kicci 


STARTERS  I 

ikI     cannot      bo      nirs-uscil       i 


No.  115 

Srlf   .1.  (ing 
Mntot      Starlor 
■  nd       Magnetic 
Ciioiil  Uicakar 


492 


THE  ELECTRICIAN. 


PFrHMBBR  21,  1917. 


SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For  Direct  Cu 


For  Three-phase  Current. 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS    BROTHERS    DYNAMO    WOF5KS   LIMITED] 
III  '.y  irrii'E.   I'AI.Ai  !;   I'l.AOK  MAN  ~l(  iNS.  KI;N>1Xi  .  1  ( IN  ll.,  \V. 


Wi 


tV.'. 


s,  Kk 


L«m«  4>d   Smd.M  Uept.:    :SSS3,  UPPER   THAMES  STREET,   E  C.  4. 
Telepluinc:  CiTt  -i.-H}.  '1  ■jle-.-;..rnk  :  ■•Mri:nioB,  Cent.,  London." 

HOME  3RANCH  ADDRESSES 
BiBinjoium— f.Vntral  llo..  Sew  St.   i  MjixciiisTKK— 196.  Deans'.'atc. 
Bri«t.ii-,-)u  I!ri).-..  street.  '  Newcastle— 64-C'i.  C.lliiiifwooJ 

i^'ARD.iT— VJ.  .St.  M.ir>-  Street.  ,'  SllBrHELi)— -'.f.  Filev  St.     ,  BItl  -s. 

I, L>-. ..«—".  W.i'    r|,,,  .Mr...-;.  N.ciriAiiPTOs— Hi.  lli.:,  .^tle.'t. 

Ernnchps    in    Pr:nr.i->-|    Tr)i'>rs    AbvO".d. 


LARGE  PUMPING  SETS. 


GUF  [QTHFATRHS 
SQLDFRING  IRON  H' ATFRS 
_^AX^FI,T^RS,  MFT^^LFOT.S 
CORE  DRYING  OVINS 
ENAMELLING  OVENS 
IMMERSION  HEATERS 
HOT  PLATES,  AIR  WARMERS 


.ind  oil  kinds  of 
spf'Ciol  Elccln- 
cci  I  Apparatus  for 
Munition  Works. 
ShollFilling  Fac- 
tories and  oil 
ma  nu  f  ac  luring 
purpotot. 

BELLING  &  CO. 

DERBY  ROAD  WORKS. 

Montague       Road, 

EDMONTON,  N.18. 


Some  large  pimip  sets  have  rec?ntl\-  been  supplied  by  the  Cieneral 
Electric  Co.  to  an  allied  Government,  .consisting  of  228H.p.and 
354  H.p.  •"  Witton  "  niotcfrs  coupled  to  Rees  Roturbo  pumps.  The 
motors  were  constructed  to  operate  on  a  fiOO-volt  50-cycle  circuit, 
and  to  run  at  1,470  revs,  per  min..  being  direct  coupled  to  the  pumps. 
They  are  of  the  induction  t\-pe  with  forced  ventilation,  and  have 
Jieir    ,<<Ii]i-rines    enclosed    in    totally    enclosed    co\ers.     The    Reps 


Roturbo  jiumps  have  a  capacity  of  l.T  cubic  metres  of  water  per 
minute  when  operating  respsctively  against  total  heads  of  4,5  and 
70  metres.  The  units  are  mounted  on  combination  bedplates,  and 
are  shown  in  the  accompanying  illustration  For  starting  purposes 
liquid  starters  were  supplied.  The  equipment  was  provided  by  the 
General  Electric  Co.,  of  Witton,  Birmingham,  and  67,  Queen  Vic- 
toria-street. E.C.  4.     - 


ViJRTICAL  SPINDLE  INDUCTION  MOTORS. 


The  British  Thomson-Houston  Co.  (Ltd.),  of  Rugliy.  have  recently 
issued  list  No-  2,180,  dealing  with  vertical  spindle  induction 
motors.  The  motors  described  in  the  list  have  been  specially  de- 
signed for  vertical  direct-connected  driving  where  two  or  three-phase 
alternating  current  is  available ;  they  are  known  as  type  IV. 
machines,  and  can  be  supplied  in  all  sizes  from  2 J  H.r.  to  4.'>0  H.r. 
They  are  composed  essentially  of  two  parts. 

(1)  The  stator  or  stationary  part  forniing  the  frame  of  the  motor  and 
provided  with  a  winding  to  suit  the  speed,  and  the  number  of  phases, 
frequency  and  voltage  of  the  supply  circuit.     (2)  The  rotor  or  revolving 


|inrl.  wliiili  ix  Hciiin.il  to  the  vortiial  s|iiTiillc  ami  tlins  idtiilcs  with  it. 
'I'hr  rotiir  is  provided  with  a  winding  whiih  is  not  ili'itrically  I'liunccti-d 
lilhcr  til  till'  ulnliir  wiiidiiiu  rir  In  tin'  supijly  circiiil.  niiii  the  itirrrnl  in 
I'll'  rntcir  in  thic  mdy  tn  the  iinlnrlivi'  circct  of  the  »talor.  Tlio  rotor 
H.nihnu  in  I'itlii'i  pi'riimiirntly  Khnrl  cinniti'ti  nr  else  riiiiiic'clcd  tn  HJip 
nw/H  ni»iiMii.||  nil,  liiil  inHuhitetl  from,  the  Hhaft.  H.T.ll.  iiiin  liiiics  with 
•qiiirri-bcavi'  rotorx  are  known  ait  "  Knriu  K  "  niotmn,  while  tlidsc  with 
•lip  riiiKM  nil'  "  Form  .\l."  iStaiidard  inailiincs  arc  ili'HijjiuMl  for  •1(1.  fitt 
or  (I(t  cycle  ciiriiili.  nt  10(1,  200.  .|(»(l  nr  TiOO  volts,  and  tables  of  liinitinK 
vMJtiiHi'K,  overload  rapacity,  raliiiuH,  ap])roxiiniilc^  dinienKions  and 
"liippinn  Hiieciliciilion  are  ((ivin.  Our  illiiHlratioii  nhows  a  drip-proof 
virliinl  indiietinn  motor  of  30  up.,  with  a  ipeed  of  l..")00  rev«.  per  min., 
lor  a  'J'jn.voll  fiO-eyele  circuit. 
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CanadiaD  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK    200.000  lb*. 

Peerless    Leatheroid   Insulation. 

Dynamo  Tapei,  Hollow  Braid,  Empire  Cloth. 
Pure  Aibeitoi  Ribbont,  Paprr,  Tubei  and  Sheeti. 
Pure  Atbeitoi  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite     Sheet,  Tube  and  Rod. 
Preiipahn  and  Iniulating  Paprri,  Felti,  Baiic. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WR  HAVE  BEEN  AWAKUEU   1MK   CO^THACT   KOH 

IHK  WHOLE  OK  1HK  MICA  HK(Jl  IRKD  BY  HKITISH 

ADMIRALTY    OVFH    Vt\l    i.   I9I7 


ATTWATER  &  SONS, 


TtUrK.ot  N« 
I04<  (2  lin..i 


Hopwood  St.  Milii,    ""•''"••'««'««« 
PRESTON. 


THE 


I^KOR^ 


Hat  tivon 

Universal 

Mtitt  action. 

LOW  PRICE, 
ROBUST, 
CHEERY, 

ECONOMICAL 


ELECTRIC 

FIRE 


WHY? 


\Witc   (or  LLST  G  (Fires  and  CooLaia). 

»e    .!<•(»    Monafarlarfit  — 

THE  ARORA  CO.,  LOUGHBOROUGH. 
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An  unique  oj)portunitif  to 

secure  apparatus  of  iteJI- 

knoivn  mah-e  at  less  than 

lyre-irar  pi'ices. 


In  consequence  of  our  main  attention  being 
devoted  to  war  requirements,  we  have  for  disposal, 
at  greatly  reduced  prices,  several  pieces  of 

ELECTRIC  HEATING 

AND 

COOKINQ  APPARATUS 

incliuling 

HOT  PLATES  FOR  LABORATORY  USE 

I-iiil  pariiciiiars  on  application. 


ISENTHAL  &  CO.,  Ltd. 


iDepartment    4  , 


Denzil  Works,  Willesden,  London,  N.W.I  0. 

Contractors  to  the  Adtnirally.  War  Office,  India 
Office,  Colonial  Office,  Posiiinis/cr-Geiicral,  &c. 


^^*r^     -^^»^p   Sheetb  of  all  thick- 
^S^F  ^*^^    ne^bes  from '/lomrru 

upwards  Endless  rolls 
onds/ripes  from  Vm^o  imm  Oiled  varnished 
and  miconiied  Presspar.Vanourj  irr^ulafing  and 
stamped  pieces  PREbSPAN  ^INSUiATlNG  MATf 
RIALWORKS  FOR  THE  [IfCTPlCAl  BRANCH  PORMEPlt 

H-WEip^ANN  LTD 


ECONOMY  OF  ELECTRIC  TRUCK   IN  COAL  HAULAGE. 

Since  the  beginning  of  the  year  the  Canton  (111.)  Gas  &  Electric 
Co.  has  employed  an  electric  truck  for  hauling  coal  with  very  bene- 
ficial results. 

The  distance  from  the  railway  station  to  the  company's  electricity 
works  is  about  three  bloclcs,  to  the  gas  works  about  1-5  miles.  Over 
this  distance  the  truck  makes  a  round  trip  to  the  electric  plant  in  about 
7  minutes  and  can  convey  the  contents  of  a  50-ton  car  of  screenings  to 
the  station  in  about  three  hours.  The  round-trip  haul  to  the  gas  plant 
requires  about  30  minutes.  The  speed  of  the  truck  loaded  is  about 
7  miles  an  hour,  and  in  ordinary  operation  it  will  cover  iiom  16  to 
25  miles  a  day,  depending  on  how  many  trips  are  made.  Tlic  truck  is  a 
Walker  \'ehicle  C'o.'s  design  with  44  cells  of  31-plate  Phihidelpliia  storage 
batteries.  It  is  equipped  with  a  I.,ce  Loader  dump  body,  which  enables 
the  driver  alone  through  the  use  of  it  to  unload  10,000  lb.  of  coal  into 
the  hopper  in  two  minutes.  The  driver,  who  operates  the  truck  ex- 
clusively, is  responsible  for  its  entire  care,  both  as  to  cliarging  and 
maintenance. 

Dala  for  Tiro  H'cfyl-.v. 

Date  ""'f      Stops.      Miles.  ^"^'^        Amp.-hrs. 

J  out.  '  conditions.  used. 

Jan.  22 9  ...  3(i  ...  15  ...  Good  ...  180 

,2:! !l  ...  38  ...  22  ...  Good  ...  228 

-       24 !)  ...  38  ...  21  ...  Good  ...  222 

,  25 it  ...  31)  ...  28  ...  Good  ...  276 

f     2(i 10  ...  42  ...  30  ...  Good  ...  300 

27 0  ...  20  ...  m  ...  Good  ...  168 

Total  135 

-Average  amp. -hours  per  mile 10-3 

.Ian.  29 9     ...     12     ...  13  ...       JIud  ...  180 

30 10     ...     18     ...  26  ...        Mud  ...  444 

31 9     ...     22     ...  16  ...       Mud  ...  340 

Feb.    1 9     ...     19     ...  23  ...  Rough  ...  220 

2 10     ...     18     ...  22  ...  Rough  ...  312 

3 9     ...     22     ...  16  ...  Rough  ...  204 

t .1     ...      10     ;..  d  ...  Snow  ...  96 

Total  122 

Average  amp.-hours  per  mile 14 


FREIGHT  PROBLEM  IN  THE  MEAT  PACKING  TRADE. 


The  transport  que.stion  is  a  very  important  problem  in  the  meat 
•jjacking  industry,  and  a  recent  issue  of  the  "  Electrical  World  "  gives 
particulars  of  the  successful  attempts  made  by  Messrs.  Annour  &  Co. 
to  solve  it. 

It  is  stated  that  the  Armour  Company  handles  within  its  39  acres  of 
plant  in  round  numbers  about  5,000,000  11).  of  frciglit  a  day.  Of  this 
amount  2,000,000  1b.  is  attributable  to  inter-departracntal  handling  and 
3,000,000  lb.  is  handled  from  different  departments,  coolers  or  store  rooms 
to  loading  platforms  and  railroad  cars.  The  cost  of  labour  for  performing 
this  huge  task  is  about  8500,000  annually.  In  1S03  the  company  erected 
an  elevated  electric  railroad  at  a  cost  of  875,000.  This  railroad,  connect- 
ing all  manufacturing  departments  with  each  other  and  with  the  main 
shi])pin2  points,  lomprised  7-5  miles  of  track.  It  was  equipped  with 
2  miles  of  overhead  trolley,  seven  motor  cars  with  15  n.r.  motors,  and  950 
llircc-wheeled  trailers,  weighing  from  600  lb.  to  700  lb.  empty. 

Formerly  the  freiglit,  which  consists  of  finislied  products,  such  as 
canned  goods,  soaps,  fresh  meats,  lard,  eggs,  butter,  &c.,  was  hauled  on 
the  elevated  road  from  tlie  departments  to  a  central  point  known  as  tlio 
packing  and  shipping  department.  This  freiglit,  which  amounted  to 
2lM).(lilli  tons  a  year,  comes  into  the  central  depiirtuicnt  at  the  tliiril-floor 
level.  There  it  was  unloaded  from  the  trailers,  was  hauled  on  two- 
Hhcifi'd  trucks  to  the  lirsl  floor,  regrouped  in  carload  lots,  and  then  again 
liandled  on  two-wheelrd  Iniiks  into  outgoing  lailioad  cars.  Tliis  was 
I'onsidered  an  inelheiont  piuceclure.  ami  tests  were  made  to  determine  a 
better  method  than  that  of  the  two-wheeled  truck,  since  it  was  estiililished 
that  300  lb.  was  a  good  average  load  for  one  man  to  handle  in  this  iniinner. 
Four  wheeled  ball-bearing  push  trucks  measuring  5ft.  by  25  f(,,  and 
weighing  2,50  11).,  were  trieil,  as  wore  also  storage  halleiy  driven  itiiluslVial 
Iruik.i.  I(  was  found  that  one  inn n  could  handle  1,000  lb.  on  a  push  truck 
anfl  about  twice  that  on  the  storage-battery  truck.  But  in  the  packing 
and  shipping  department  it  was  decided  that  it  was  necessary  to  have  as 
iiiaiiv  S(|iiaie  feel  of  truck  surface  as  was  required  for  storing  freiu'lit  on 
the  l|iif)r  if  a  saving  was  to  he  made  between  the  operation  of  gel  ling  the 
freight  oil  the  elevated  road  and  into  the  outgoing  cars.  It  was  eslimated 
lint  this  required  about  1,000  liucks,  tlicreby  eliminating  the  sloiagc 
lialtery  truck  on  account  of  the  large  inveslmeiil.  So  the  four-wlceled 
push  trucks  were  clio.sen,  and  the  change  from  the  two-wheeled  Iruck,'^ 
reduced  the  trucking  coat  Iflo  per  cent,  per  ton. 

The  next  logical  ntcp  was  to  try  handling  these  four-wheeled  trucks 
as  trailers  Ix^hind  Htoragelialtery  driven  tractors.  This  permitted 
placing  loads  greater  than  1,000  II).  on  Ihc  trailers,  which  was  not  feasible 
with  man  power.  Hefore  the  motor  traclom  weii'  tried  the  work  in  the 
packing  and  shipping  department  was  carried  out  by  from  eight  to  ten 
loading  gangs,  each  of  which  conMisled  of  two  checkers,  four  carmen,  four 
tmckcni  und  one  loador.  Tho  tractors  mado  it  possible  to  displace  in 
1  ii'h  '/iM^ijt  (he  feiir  mi>n  lined  n«  tniekers  by  renrrnnging  tho  jrniipin  -  of 
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Our  Manufactures  include: 

Cables  for  Lighting,  Power, 

Teh  graphy  and  lelephony. 

H.C.  Coppt  r  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joini  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Sbqt  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


HOW  ARE  YOUR  ARTERIES? 

Does  your  Mains'  Engineer  suffer  from 
sleepless  nights  spent  in  fault-finding, 
irritation,    perspiration   and   execration.' 

IF  SO,  TRY  B.I.  CABLES. 

The  knowledge  that  they  are  used  on 
the  system  has  a  soothing  effect  on  the 
nerves,  and  a  natural  sleep  is  induced  at 
the  right  time  without  any  of  the  adverse 
after  effects  which  follow  the  adminis- 
tration of  Chloral  Hydrate,  Furnace 
Bars,  or  T.N.T. 

BUY  FROM  THE  B.I. 


BRITISH  INSULATED  I HELSBY  CABLES. 

LTD.. 

Cablcmakcrs  and    Electrical    Eng;inecrs, 

PRESCOT,  LANCASHIRE. 

Works:     PRESCOT     and     HELSBY. 

Branch     Offices    in:      LONDON,     MANCHESTER.    GLASGOW,     BIRMINGHAM, 
NE\A/CAS7LE,    CARDIFF,    DUBLIN,  LfcFDS   &    BELFAST. 


OUARANTKEO 


StOONO    HAND 


THE    VICTORIA    ELECTRIC    PLAN  I     CO 
SPENSER   STRbET,    WESTMINSTER.    S.W. 

■Wat  I  VW.I4I40M,  Onmi,  ViMtailM.  In 


For    Effective    Impregnation 

Usr"I..V(   >\  All* 

Black  or  Coidvn  Brown. 
JENSON  fc  MCMOlbON.  Lid. 
latuUtknc        X'ftfnUh         D*B«rtm">*. 
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Co-efficients  of  Friction. 


Hard  Oak  on  Oak  .19  to  .48.  Metal  to  Metal  .14  to  .30 

Leather  on  Metal  .15  to  .46.  Hemp  on  Oak  .35  to  .53 

FERODO  FIBRE  .4  to  8. 

FERODO  BONDED  ASBESTOS    .3 


FeroJo  Fabric  and  Ferodo 
Bonded  Asbestos  no^  only  pos- 
sess a  hirher  co-efRcient  of 
friction  than  hard  oak,  leather, 
cast  irot,  hemp,  or  any  other 
practical  friction  surface,  but 
they  are  infinitely  more  dur^ 
able.  They  save  power  by 
givins  maximum  acceleration 
and  deceleration,  and  absorbing 
more  pounds  of  energy  per 
square  ir.ch  than  any  other 
friction  surface. 

Wnic  tor  Lists  h— 

The   Herbert  Frood  Co.  Ltd. 

Works :  Chapel-en-le-Frith. 

Contractcrs  to  the  War  OfSce  and  Admiral'y,  London 

Geicral  OimiDusCompany,  and  Underg-ouna  Electric 

Railways  of  Londcn  ana  Paris. 

D9Fo;s  :>'.    Lcndon,    Birmingham.   Belfast,   Bristol,  Cardiff, 

Edinburgh.  Glaseow,  Liverpcol,  Manchester,  and  Newcastle. 


FERODO  FRICTION  SUR- 
FACES—  give  equally  gocd 
results  when  brand  new  and 
when  worn  to  the  thickne.s  of 
a  sheet  of  paper. 
— cannot  spark — cannot  char — 
cannot  throw  off  metal  d  ust— 
cannot  seize. 

— are  always  reliable.  Each 
weaving  is  thoroughly  tested 
by  experts  before  leaving  our 
works. 


RODO 


IriGl^iohSar  feces 


E.    SHOWELL    &   SONS,   Ltd. 

STIRCHLEY.     BIRMINGHAM, 
ENGINEERS   IN    NON-FERROUS    METALS 

COPPER  BONDS  FOR  ELECTRIC  RAILWAYS 

^p^  Type  No.  ei9R.  Mg    7 

MADE    IN    VARIOUS   PATTERNS.         PRICES   ON   APPLICATION. 

All  Terminals  are  Solid  Forgings. 

Sou  Aftnl  toF  ihi  Bltcl/ical  Trade 

LIONEL  ROBINSON,  Lon'o^o^  w c 

Tni-UPMONR;  Holbornmi. 


LI'I   JMOLIXE,     L  1  r>., 

»»-»;,  HACKNEY  GKOVb,  LONDON,  K.  fl. 

'P)ion««nd  T«'«i;ran.i;  Daltton  'J»2Lrjr»'.on. 

AA O U L D E D    IN S U L ATO RS. 

i  .r'-nvJ  -nJ  ot   ct  Ot.-.'i. 
I  <lal>ll«hrd   nairlv   10  Ynar'. 


EVERY    twiSTALLATlOW     ENQIWEER 

Should    join    his   Trade   Protection  Organisation, 
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the  men.     It   was  then  possible  to  haul  as  many  as  10  or   12  trailei'' 
behind  each  tractor,  taking  as  much  as  5  or  0  tons  per  tractor  load.     Thi** 
change  reduced  trucking  costs  25  per  cent,  per  ton.     Finally,  storage- 
hatterv  tractors  were  tried  out  in  competition  with  the  elevated  railroad. 
A  section  of  the  road  was  shut  down,  and  freight  on  that  section  was 
handled   by  two   tractors  and  a  group  of  four-wheeled  trailers.     Two 
railway  motor  cars  were  displaced.     This  change  was  easily  effected,  as 
the  tractor  could  operate  on  the  board  walks  alongside  the  elevated  tracks. 
Records  showed  that  during  the  two  weeks'  test  period  the  tractors 
hnudled  27  per  cent,  of  the  freight  transferred  over  the  elevated  railroad 
at   li3  per  cent,  less  cost  than  it  could  have  been  handled  by  the  hand 
I  ruck  and  elevated  motor  method  ;  but  it  is  believed  that  a  better  showing 
could  be  made  if  the  rails  were  covered  to  give  a  broader  and  unbroken 
ilock  surface.     That  it  was  possible  to  make  such  a  saving  is  attributed 
to  the  fact  that  the  tractors  can  go  from  the  elevated  structure  into  the 
(K;partments,  haul  out  the  trailers  from  trains  and  move  these  trains 
directly   to   their  destination,   eliminating  both   hand  pushing  and  re- 
liandling  of  goods.     This  greater  flexibility  of  the  tractor  system  is  one 
of   its   main   features   in    competition    with   the   elevated   railroad.     In 
addition  to  effecting  the  direct  saving  on  these  tests,  the  tractors  gave 
better  and  quicker  service,  and  reduced  the  amount  of  overtime  labour. 
TIic  Armour  Company  has  now  25  tractors  and  1,500  trailers  in  service. 
These  machines  handle  an  average  of  50  tons  of  freight  each  per  10-hour 
day.     The  hauls  vary  in  length  from  90  ft.  to  1,100  ft.,  the  average  haul 
being   about   400  ft.     In  practically  all  instances     the  hauling  is  over 
.-smooth  surfaces  of  wood  or  concrete.     What  few  grades  arc  encountered 
arc  from  10  ft.  to  25  ft.  long  and  of  from  2  per  cent,  to  10  per  cent,  slope. 
Tlic  25  tractors  have  been  placed  in  service  a  few  at  a  time,  care  being 
exercised  to  place  each  unit  where  the  volume  of  traffic,  the  condition  of 
the  doL'ks  and  thclcngth  of  the  haul  justified  its  adoption.     In  some  cases 
the  labour  of  three  men  was  eliminated  by  one  unit :   in  other  cases  one 
tractor  displaced  as  many  as  seven  men.     The  company  figures  that  imdor 
tliese  conditions  the  tractors  will  effect  sufficient  savings  to  pay  for  them- 
selves in  one  year      Perhaps  the  strongest  poyit  in  favour  of  the  storage- 
battery  units  is  the  fact  that  departmental  foremen  are  in  hearty  sjTn- 
])athy  with  the  change,  largely  because  it  brings  them  relict  from  labour 
shortages  and  from  freight  congestion. 


ELECTRIC  VEHICLES  FOR  POSTAL  SERVICE. 

Electric  trucks  are  being  used  very  successfully  by  the  Postal 
Departments  in  a  large  number  of  American  cities.  St.  Louis  has 
had  a  fleet  of  electric  trucks  in  its  postal  service  for  more  than  six 
years  which  have  given  splendid  service  even  under  the  most  severe 
■weather  conditions.  These  trucks  are  in  service  from  5.45  a.m. 
.to  11.30  p.m.,  and  average  30  miles  each  day.  The  postal  service  in 
Boston  uses  15  electric  trucks,  which  are  operated  on  the  ''  batterj'- 
servico  "  plan,  and  make  runs  of  25  miles  each  day,  resulting  ill 
substantial  savings  and  greater  efficiency  in  haiidling  the  mail. 

The  largest  electric  postal  fleet  is  probably  that  i.f  the  New  York 
Tostal  Transfer  Service,  which  operates  47  "electrics."  These 
trucks  liavc  been  in  service  for  three  years,  and  arc  (Ui  duty  for  two 
ten -hour  periods  each  day. 

Tlic  ilc|iiudalili'.  iiiipiN  ..pi  rated  electric  truck  has  been  found  almost 
iuiiiK|Musalilc  ill  I  In    |i  i  III     rrvice,  which  ro<iuires  the  speedy  and  safe 

negotiation  of  l.lllL-r.lr.l    Ir.illlc. 

II  is  int(  ii'stiug  to  uolc  that  several  foreign  countries  have  long  appre- 
ciated t  lie  clccl  ric  vehicle  for  postal  service.  A  fleet  of  30  electric  trucks 
was  iuHtallcil  in  \'ienna  in  1913,  and  after  a  year's  experimentation  were 
^ironounced  to  be  particularly  satisfactory  for  the  transportation  of  tho 
mails.  This  fleet  has  since  been  increased  to  45  "  olectrios,"  and  ono 
truck  has  a  record  of  15  months'  postal  service  in  Austria,  covering 
."100,000  kilometres  with  no  interruptions  for  either  battery  troubles  or 
repairs. 

Itccent  reports  from  the  Transvaal  indicate  that  electric  vehicles  are 
used  by  the  postal  dci)arlmcnt  of  .Johannesburg,  and  thoir  economics  in 
fuel  and  tyre  costs  have  done  much  to  populari.se  the  "  clout  ric  ■  in  this 
African  city.  Electric  vehicles,  which  ore  being  used  in  cousKU'iablo 
numbers  for  jjostol  service  in  this  country,  have  been  auccossfully  used  in 
Hcrlin,  .Munich  ami  Leipzig. 


DOMESTIC  ELECTRIC  APPLIANCES  IN  TEXAS. 

At  Amarillo  (Tti.xafc.)  Ilic  business  mumiger  tf  the  City  Light  & 
Water  Co.  (Mr.  W.  B.  McSpaddon)  leports  tlmt  "  (here  are  no  old- 
fashioned  irons  for  sale  in  tliis  city." 

The  inci,  bocamo  known  recently  when,  in  conversation  with  one  of 
the  ladioa  in  charge  of  tho  local  Rod  Crow  work.  .Mr.  Guy  W.  Faller 
(gencnil  mnnagcr  of  tho  company)  was  inlormod  that  tho  R<d  CroM 
IndioHlnd  Imen  to  every  hnrdwarn  store.  f«l!(lltur«  stqro,  anc*  ovoryothor 
jilnc  o(  buaiiics  whioli  BhouM  handle  flab'lpons,  and  none  of  them  hnd 
im  old  (rKhloiicd  iron  in  stock.  In  no vof al' io»tanoos  tho  Inclies  wore  told 
thiib  th"  ilcmojid  for  elci  trio  ironn  had  grown  ho  griuvt  that  tUoro  wa» 
very  little  »olo  for  tho  ordinary  flat  iron,  iio  thoy  ilid  not  ouiry  a  stock 
<.f  thrm.  Sir.  I''nller  oflonil  tlio  Udies  tho  «Be  of  as  many  olcotrio  irons 
114  Ihcv  noedcd,  which  they  iu(i(<pted  witii  )ilc»(iuie,  and  now  W  li'-'d 
i.'i'j':"  workdid  II ff  h1.vi  Ktiiicil  to  bo  "  boo^itcrn  foi  llio  cluctni;  iron. 
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Notes. 


The  Efficiency  of  the  Air  Pump. 

Some  little  time  uwi,  the  North  Kiist  Ciui.Ht  In.stitiitioii  nf 
KngineeiN  ami  Shi|)l>iiil(li'rs  took  the  iin|iortiint  stop  of  em- 
harking  Oh  te.Ht.s  of  i-ertain  eM;;ineerin)i  |)l«lit.  A  foniniittee 
of  expert  eii}.'ineer.H  wa.s  iippiiinteil,  the  appunitiiH  to  be  te.nted 
heJDj;  offered  hy  manufuetiirerN.      The  first  report  of  tests  lui.s 

"<»w  \ II  is.<4iie<l.  jind  is  eoiu'eriieil  with  iiiethixlK  of  produciiit; 

vaeiiiim  for  stejim  plant.  It  is  iiiteiideil  that  the  mvi'sti;!a- 
tioii-  undertaken  hy  the  In.stitiitioii  shall  inilude  air  |>uiiips 
of  the  re(i|(ro(atiii;{  type  and  of  the  rotuiy  anil  jet  ty|ies. 
The  pres4-Mt  report  deals  with  tests  made  on  pumps  of  the 
reeipiiHutinv  type  only,  the  maiinfai  Hirers  in  this  ease  liein;; 
Me.ssr-.  Hiehnrdsons.  \Ve.st;iaith  k  Co.,  at  whose  works  the 
le.st*  Wire  carried  out.  The  report  is  hy  .Mr  Kuwix  I..  (liiiiK 
(f'lv^ident  of  the  North  Kust  Coast  Institution  of  Kn«ineeis 
ttiid  Shipliuilders),  Ml.  ('.  W  C.viuxs  and  Dr.  .Ions  Mi>RH(>w. 
It  need  scarcely  he  reninrked  that  the  [irodilction  of  u  lii-^li 
VMiMuni  is  of  the  (jieuti-Ht  iiiiportaiiie  in  niiinertion  with  steam 
turhines  The  point  of  chief  tei  hnicttl  intercut  in  the  report 
is  the  fact  that  11  r<-iiiHrkalile  iiiHiieiice  on  the  withdrawal  of 
«ir  from  a  coMileimer  is  po.H.Hi'H.sed  hy  a  nteain  jet,  or  u  series 
of  jet",  when  used  ill  comliimitioii  with  air  pumps.  We 
Itelteve  that  the  original  nha  "f  romliinin^  such  a,  jet  with  an 
air  (lump  was  due  to  Mr  .Iamks  Atkinso.v,  of  London,  who 
in  |K«<#;  propimeij  jt.s  iisi'  in  ronnection  with  tlii>  rooliiin  of 
liipiid-  under  hi^h  vacuum  In  1!M»'J  it  was  developed  l>v  Sir 
CiiANi.KH  I'AHsfisx  in  Ills  Miruuni  aiiKinentor.  and  itt  later 
date  It  was  connideraliK  improved  hy  Mi  I)  II  Mdki.son. 
of  ll.irtlepi.ol.  in  the    ■  km.  ti,   svstein 


The  Importance  of  the  Jet. 

Thi;    pivsent    tent.,   diinonstrute    lluii    no   mechanical    con 
tnviMtee  IN  Ml  Miniple  and  so  efljcieiit  as  a  sleiMH  jet   for  coni- 

'         '"■  "  '•'«'•  voluii f  hmhly  aftiniiated  nir  under  h  Minall 

'     '   •   '•'  t'lmpreMion.  and.  ns  m  iilrc«d\   well  known  to  en^i- 
I'-    'he  recipriirutinK  air  pump  is  »  very  enicient  means  for 


discharging  moderate  volumes  under  a  hi>;h  dojaroe  of  coni- 
pies.sion.  It  therefore  follows  that  the  correct  solution  of  the 
problem  of  air  discharge  fi'oin  a  condenser  is  to  w^ithdraw  li 
laijie  volume  of  aerated  vapour  by  means  of  one  or  more  sti'aiu 
jft.s.  compressinj;  it  throuf;h  a  ian<;e  of  com])res.sion  at  which 
till'  steam  jet  works  with  a  very  hi«;h  economy,  and  then  pa.ss 
it  im  at  such  an  absolute  pressure  tbat  an  air  puni]>  or  other 
device  can  disch:iif!e  it  to  the  atmosphere,  also  with  very  high 
economy.  Tbis  combination  also  permits  the  reeiprocatini; 
air  jiump  to  be  run  at  a  mucb  lower  speed  than  would  other- 
wise lie  possible  for  a  jriven  output.  It  appears  to  us  that  the 
policy  adopted  by  the  North  East  Coivst  Institution  of  Enui- 
iieers  and  Shipbuilders  in  initiatini;  such  tests  is  most  excellent, 
and  that  this  example  mij;bt  well  be  followed  by  other  enjji- 
neeriii};  institutions.  It  is  a  policy  which  has  been  adopt<'d 
by  the  Royal  .-Vutomobile  Club  for  many  years,  and  which 
undoubtedly  result^-d  in  marked  improvement  in  the  products 
made  by  automobile  manufacturers.  There  is  no  reason  why 
the  older  institutions  should  not  have  an  equally  beneficent 
effect  upon  en;.'iiieerin^  manufacturers  by  j;ivinj;  certificates 
of  |ierfoniiance.  without  in  any  way  lendinj;  themselves  to 
iMidf<iv:ilile  :iil\  ern-.i'nieiit , 


The  Varied  Applications  of  Light- 

.Mk.  a.  I'.  Trottkks  I'residentijkl  Address  befon-  the 
Illiiminatini;  Eniiiiieerinj;  Society  on  December  IStli  wa-s 
specially  interesting  as  shivwiu;;  the  variety  of  applications  of 
lijibt  with  which  the  chemist,  the  physicist,  the  physiobijjist 
and  the  expert  on  illumination  have  to  deal  to-day.  Mr. 
Tkoitkr's  own  interest  in  tin-  subject  dates  back  to  many 
years  a-^o.  His  Paper  before  the  Institution  of  Civil  Enj>ineep« 
in  IS<.t2  is  ri'nardeci  as  a  cla.s,si<-.  and  as  one  of  the  first  dear 
expositions  of  the  di.stinction  between  the  candle-power 
of  a  source  and  the  ix'sultaiit  us<'ful  effect  in  the  form  of 
illumination.  Since  that  date  the  development*  of  the  study 
of  illumination  liavi"  spread  out  in  directions  which  wen-  hardly 
contempliited  20  years  a^-o.  or  even  when  the  Illuminating 
Ivi^Iineerin;-  Society  wius  fouiidid.  within  the  last  ib'cade.  .\s 
iiistaiices  of  special  problems,  Mr.  Tkottkr  mentions  the  work 
beiii;;  done  by  two  Committees  of  the  Society  on  the  illu- 
minating power  of  star  shells,  tlanvs  and  )iariicliute  li>;bt-s.  and 
on  the  bri}{htne.vs  of  luminous  paint  usi-d  for  j^uii  sij-ht.s.  for 
which  special  photometric  appliances  an-  iieede«l.  Of  eijual 
interest  weri-  Mr  TkoTTKH's  experiences  of  the  pniblein  of 
street  darkening  He  states,  what  miiny  of  us  have  lonj; 
suspected,  that  it  Is  impnictic«ble  to  obliterate  a  UrRc  city  hy 
any  special  liMlitiii«  restrictions,  but  that  such  niea.Hunvs  can 
be  pnMtis<>d  with  succes.s  in  the  c^se  of  small  towns  and 
villa^ies,  Krom  this  point  of  view,  independent  control  of 
stieet  liKhlinn  IS  hi);bly  de.sir.vble.  for  this  wouUI  not  only 
p.  unit  of  eiusy  warninjjs.  bill  would  also  avoid  the  extronie 
daik.iiiliK  of  streets  tbat  is  often  lulopted  With  iitn«el 
illuminations  ramjiiiK  down  below  one  tenthouiMindth  of  a 
foot  randle  It  is  hanllv  surpiisin^  thai  Mnvt  traflic  ha*  been 
attended  by  diflii  ultiis  and  that  accidents  appearvd  to  be  on 
thi-  iiirr»-»#«e  «>n  the  other  band,  the  translucent  Rhadinx 
ili-Mies  adopted  niorx-  M-cently  are  at  least  «ell  oonreiviMf  from 
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the  standpoint  of  avoiding  glare.  It  may  be,  as  Mr.  Trotter 
suggests,  that  we  shall  benefit  by  our  present  experience,  and 
that  after  the  war  we  shall  not  return  to  the  excessive  bril- 
liancy which  was  somestinies  a  disagreeable  feature  of  street 
lightini!  in  normal  times. 


Military  Authorities  and  Engineers. 

\  CORRESPOXDEXT  in  '"  Engineerins;  "'  remarks  on  the  dis- 
advantages under  which  members  of  the  engineering  profession 
.-suffer  in  entering  the  Army.  Officers  of  the  Royal  Medical 
Services  and  of  the  Army  Veterinary  Services  are  djawn  from 
these  respective  professions,  and  receive  a  regular  commis- 
.sion.  On  the  other  hand,  although  the  ""  Staff  for  Royal 
Engineer  Services  "  consists  of  specialist  officers  drawn  from 
the  engineering,  architectural  and  sun-eying  professions,  the 
S.R.E.S.  officer  is  only  granted  '"  honorary  '"  rank,  and  as 
legards  ])roinotion  his  ])osition  is  prejudiced  thereby.  He  is 
the  only  officei'  from  the  professions  so  treated,  and  the  subtle 
distinction  between  ""  honorary  "  and  "'  substantive  "  rank 
will  be  appreciated  by  anyone  conversant  with  Army  senti- 
ment. Certainly,  if  the  facts  are  as  .stated,  this  is  an  unjus- 
tifiable anomaly,  which  the  engineering  profession  should  take 
ii]!  witli  th<'  authorities. 


Electrolytic  Production  of  Solid  Iodine.— L.  Pi.saislievski 
iiiid  S.  Tjeliii.  in  a  n-ci-nt  P;:)"t  Ijcfnii'  the  Russian  Physical 
'"heniistry  Society,  describe  sonie  preliminary  attempts  to 
sepai-ate  iodine  electrically  from  solutions  containini;  iodides 
and  other  halogen  com)iounds.  A  lead  anode  and  a  carl)oii 
cathode  Were  eiii]iloyed.  fhe  former  Ix-coming  coa'-ed  with  lewl 
iiwlide  rle|>osite(l  as  a  cry.stalline  ciust. 

The    Use    of    "Artificial    Tides."— A    recent    is.sue  of 

'■  Eiigini'i-ring  n-'crs  ,i>  .s.iinc  interesting  experiments  in 
Water-transpoit  that  hayr  Ipci-n  made  on  the  Ohio  Hivi'r. 
.Artificial  tidi-s  are  pi-oducecl  l)y  releasing  water  cont.iiiied  liy 
■  lams  constructed  on  the  river  beiween  Pittsburg  <m)iI  Ciii- 
'innati.  It  is  stated  ,hit  on  a  recent  trial  triji  20.110(1  tons  of 
loal  w<re  thus  floa'.ed  from  Huntington.  West  Vir:;iniii.  to 
<'inciiiiiati  by  using  such  a  "' tid< .'  and  it  is  calculated  thai 
'J.")0  trucks  Aould  have  been  ri-(|uired  to  iians|)i>rt  this  i|uaiitit' 
(•f  coal  by  r'iil.  Artificial  lides  could  be  produced  everv  1(1 
diiy.H  or  two  weeks,  and  it  is  hoped  thi't  iln-  device  iviil  be 
nseful  in  relieving  ihi-  pressure  on  the  railways  in  the  pies.MK 

1  IlllTgcTJCV 

Screw  Gauges.  .\  nsiful  pam/.hl.-t  of  roM^id.Talih'  [.■ngih 
has  b.-.-n  issued  by  the  .\ational  I'hysical  Laboratorv  on  tlic 
■  Production  and  Ti'sting  of  Screw  (iauges.*  The  notes  are 
the  rr'Hults  of  i-xperience  in  testing  gaugi-s  at  tin-  laboratory, 
an<l  liiivi-  purticuli'.i  ii'feience  to  Home  of  (he  dilliiultii's 
u'lnch  occur  in  tin- nianufueturi'  and  testing  of  gauges.     Simple 

methods  of aHuting  ci-rtain  of  the  principal  elements  of  the 

gauge  lire  described.  The  piiniphlet  deals  partii  niarly  with 
errors  of  M-rews,  pitch,  the  mecliariieal  ineiisiirenieiii  of  plug 
.Hcrews,  di-tuiJHnnd  iiiethodH  of  generating  thread  form,  optical 
iiH-aNureiiientM  of  screw  guugcK  and  the  measurenient  of  ring 
screw  ttuuge.H.  MainifactiireiM  who  have  ■■.xperienicd  difli- 
'■"•'""•  'II  iiHuiemeiit  are  invited  to  visit  the  l,alpoialoiv  by 

»(>pollilli]eiil  to  rflseim-  tlo'lr  pdlllcoliir  proldeoi-  -.Mtll  (lie 
irieilil,.    !■      I.f     (l|,-     ,|;ti 

Keeping  Records  of  Underground  Distribution  Systems. 
\    ncent  artiile  in   the       Eleclricul    World  "   by   .\l.    Labov 
dlwHiMM-N  u  iiiiittiT  of  Noiiie  liiipoitHnre  to  the  leritrr.l  station 

■•ngineer,  nu ly,  the  ke.'pmg  of  convenient  records  of  nnder- 

Ktonnd  mains  laid  down.  The  ■.larling  point  in  the  system  in 
the  jirepiirHtion  of  II  Ktandaid  dint  ribuiion  map  showing  the 
position  of  iininholeH,  length  and  nniuber  of  ducts,  Ac.  These 
iMiifis  nil'  kipt  on  file  in  a  loose. leaf  binder,  so  tliut  when  a 
oew  Her  vice  ih  inxtiilled  the  ieipii».i|e  puiliculant  can  be  con- 
veniently inxerted  niid  related  to  previous  data.     There  is  also 


a  neatly  tabulateil  fonn  smnmarising  the  house  services,  curb 
senicers  and  risers,  whether  used  or  unused.  The  rapid 
changes  in  a  distribution  sy.stem  in  a  busy  centre  render  it 
difficult  to  keep  track  of  all  developments,  but  this  is  attended 
to  by  a  monthly  review  of  the  s\-stem.  so  that  there  should 
be  available  at  any  time  an  up-to-dati'  ensemble  of  all  the 
detr.ils. 

Metallic  Coatings  on  Glass. — In  '  Glashiitte  ""  a  new  ajipli- 
cation  i.s  (lescnl  ed  ol  the  so-called  Schoop  process  for  applying 
metallic  coatings  to  glass.  According  to  this  process  the 
surface  of  the  glass  is  heated  until  it  just  begins  to  soften 
and  the  surface  is  then  s])rr.yed  with  finely  divided  metallic 
powders.  The  metallic  particles  are  thus  driven  into  the 
.surface  of  the  glass  and  a  very  durable  metallic  coating  ensues. 
It  is  stated  that  when  the  under  surface  of  a  glass  Mask  is 
j.reated  with  copper  or  aluminium  in  this  way  the  water  can 
be  raised  to  boiling  point  in  three-quarters  of  the  time  that 
Would  otherwise  be  neceji.sary.  and.  in  addition,  the  vessel  is  • 
much  less  liable  to  clack.  One  would  imagine  that  thi.s 
piocess would  have  useful  applications  for  the  treatment  of 
glass  reflectors  for  lighting  purposes. 

Journal  cf   the  British  Science   Guild.— The   ■  .lournal  ' 

(■1  the  Biitish  Science  (iuild  for  December  contains  .some 
interesting  notes  on  current  events.  Reference  is  made  to  the 
formation  of  the  Society  of  Glass  Technology,  the  scheme  for 
the  ])romotion  of  National  Instruction  in  Technical  Optics, 
and  the  manufacture  of  microscopes.  A  Report  of  the  Com- 
mittee on  the  Carnegie  Trust  and  Scientific  Research  is  given,  _ 
in  which  Prof.  Sadler  is  quotedinsupport  of  the  contention  that 
only  a  small  jjortion  of  this  fund  is  devoted  to  its  primary  object 
of  stimulating  scientific  investigation.  Other  matters  dealt  with 
are  the  Problem  of  Child  Mortality,  the  Registration  of  Schools 
and  various  educational  Jiiatters.  It  is  of  interest  to  mention 
that  Tasmania  has  now  a  State  Committee  on  Science  and 
liulustry.  and  that  a  standing  committee  on  Industrial  Elec- 
tricity has  he(>n  ;ip|)(iintc(l. 

Tramway    and    Motor    Omnibus    Control.— I'mbr     the 

Defence  of  the  Realm  .Act  an  Order  has  been  made  authorising 
the  Board  of  Trade  to  make  an  ordei  reipiiring  the  whole  or 
any  part  of  the  lolling-stock.  materials,  and  plant,  including 
permanent  way.  of  any  such  iindertal<ing  to  be  placed  at  their 
dispo.sal  or  at  the  disposal  of  ;iny  pi'ison  or  body  of  pei'Sons 
named  by  them. 

VVIuTc  any  sucli  (inlci-  llil,^  Ih<ii  imuU'  Ihv  Hoiird  (ir  imy  sinh  person 
or  Iiiidy  nf  persons  miiv  tuUe  possissioii  cif  sucli  portions  of  the  rolling- 
stoik.  mat(Minls,  or  plant  of  siul>  mulcitakin);  us  they  may  requii-e, 
ami  may  remove  them  and  make  use  of  tliem  for  the  puipost;*  of  any 
other  tramway  or  lij;l>t   railway. 

In  view  i>f  the  ajipointnn  iit  of  a  Hoard  of  Trade  I'onimittee  to  control 
tramways,  some  of  (h<'  mimic  ipalities  ownin;,'  tramways  arc  not  only 
seeking'  direct  icpreMiilalion  on  (lie  Committee,  lint  aNo  urcinc  that 
motor  oniniliiisrs  siionhl  1„-  sinnlarlv  ronti-olieil. 

The  Commercial  Use  of  Aircraft.  In  a  reieni  Paper  before 
(III'  Koyal  Society  of  .Arts.  Col.  ()'(!orman  drew  attention  to 
(lie  serious  position  in  which  the  aircraft  industry  may  find 
Itself  after  the  war,  unless  commercic.l  applications  for  aero- 
planes are  studied  beforehand,  lie  pointed  out  that  the  wast- 
age in  war  is  far  greater  than  it  is  likely  to  bi'  in  peace,  and 
that  (here  is  a  danger  of  a  period  after  the  conclusion  of  peace, 
during  which  there  will  be  a  sudden  cessation  of  demand,  and 
null  li  of  the  present  muniifacturing  facilides  iiii'\  be  irremedi- 
.ibl\  l(is(.  The  most  liopeful  immediate  iiu(le(  fur  aircraft,  he 
lonsiilereil,  is  for  post-transport.  .Already  aeroplanes  art!  being 
used  for  this  piiipose  in  France  and  Italy,  anil  the  matter 
should  hi-  consideri'd  nmr.  There  is  no  reason  why  rotttes 
should  not  be  stiidiejl  at  present  and  future  landing  places 
provisionally  .selected  iindei  international  agreement  .A  speed 
of  1211  miles  an  lioiic  is  quite  ordinarv  for  aeroplanes  and,  in 
bivoinnlile  cili'unistalices  ii  speed  twice  as  great  might  be 
possible.  Bt  suceessive  flights  ]iost«l  eiiininiliiicalions  with 
the  Colonies  and  Dominions  iniglit  be  greatl\  accelerated.  It 
is  intiMesting  to  note  that  in  the  opinion  of  the  lectuier  air- 
ships are  not  neceM.Harily  mori'  ecoi leal  Im  (he  tianspod  <d 

li'tters  or  goods  I  hail  aeroplanes. 
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The  Use  of  Soap  Films  in  Solving  Toision  Problems.— 

A  paper  by  A.  A.  Griffiths  and  G.  L.  Taylor  before  the 
Institution  of  Mechanical  Engineers  on  Dec.  1-t  describes  a 
vt;ry  ingenious  method  of  apj)lying  soa])-films  to  torsion- 
problems.  The  eijuations  representing  the  torsion  of  an 
elastic  bar  of  any  uniform  cross-section  are  of  exactly  the  same 
form  as  tho.se  which  represent  the  displacement  of  a  soap-film, 
due  to  a  slight  pressure  over  its  surface,  the  film  being  stretched 
over  a  hole  in  a  flat  plate,  and  the  hole  being  of  the  same  .shape 
;is  the  cro.ss-.section  of  the  bar.  Tliis  analogy  can  be  applied  to 
find  the  stresses  and  torsional  stitlne.ss  of  a  twisted  bar,  and 
has  the  distinct  advantage  that  there  is  no  restriction  on  the 
shape  of  the  .section  :  whereas,  except  in  certain  cases,  as  for 
example,  a  circular  section,  the  equations  ap[)licable  to  toi-sion 
stresses  present  great  difficulties.  The  apparatus  is  designed 
fo  supply  the  following  information  : — ('/)  measurement  of  the 
inclination  of  the  tiliii  to  the  ])lane  of  tlie  plate  at  any  ])oint, 
for  the  determination  of  stresses  :  (h)  determination  of  the 
ccintour  lines  of  the  film  :  (c)  com]iarison  of  the  displaced 
\  olumes  of  the  test  film  and  circular  standaid  for  finding  the 
corresponding  toique  ratio.  The  factor  {u)  is  determined  by  an 
ingenious  ofitical  method,  thi'  image  of  a  lamp  filament  being 
viewed  in  the  film  in  such  a  wa\'  that  the  reflected  ray  is 
'•oincident  with  the  incident  one,  the  normal  to  the  fiim- 
■>urface  being  thus  determined.  In  magnifying  contour  lines 
•I.  needle  point,  moistened  with  soap  solution  and  mounted  in  a 
4lass  plate,  is  movcfl  about  until  contact  with  the  film  occurs, 
this  being  indicated  by  distortion  of  the  image  of  the  reflected 
point.  The  box  containing  the  ap|iHii;tus  is  .so  arranged  that 
l)y  shutting  down  the  lid  an  imi>ression  of  the  top  of  the 
needle-holder  is  made  on  a  white  screen.  Thus  the  contour 
lines  can  be  traced  out.  The  authors  a[iply  this  method  to 
the  testing  of  a  number  of  specimens  of  special  section  (tri- 
angular, elliptical,  &c.)  angle-irons.  &c.,  which  present  con- 
siderable difficulties  whi'n  treated  by  ordinary  methods  ;  in 
■ach  case  the  section  can  converiientiy  be  referred  to  a  circular 
Mill',  thf  behaviour  of  wiiicli  is  well  establisln'd. 

The   Modulus   of    Elasticity    of    Electrolytic   Copper. 

In  :i  l'u|pir  |publi.>,licd  l)y  tiii'  Institution  uf  Kle<tri(al  Kngineers, 
\lr.  |{.  Welbourn  di.scusses  the  modulus  of  elasticity  of  solid 
'lard-drawn  copper  condnclors.  it  has  hei'n  suggested  that 
m  all-roniiil  value  of  lM,()l)(l,(K)l»  might  he  adopted  in  futuri'. 
Some  published  values  are  as  follows  :  — 

I  Soliil  wires.    I  Stranded  wires. 


VnrbandDoulncher  raolttrotorhniker...!     I H..'>OO.OnO     ]  — 

Kiipp<T((iiTniiin) I     llMKK».nOO    I       ll.40().0n(» 

<  <M.ml>H(Anieriiiiii |     lO.lHHt.OOO     |       I2,(KK».000 

In  oreler  to  gi-l  actual  values  iiinli-r  imrkimf  romliliutix.  tests 
were  made  by  the  author  on  an  evperimental  span  of  about 
I'ld  ft.,  and  s(>eciHl  preiuntions  were  taken  to  prevent  move- 
iii'nt  or  bending  of  tin-  terminal  post.-*.  The  niodidus  was 
iilculuted  by  tin-  formula  due  to  I'rof.  Alfred  Still,  namely. 
II,      »■     (i-K./j     ,P)MA 

./,      ,/  :i" 

■•■\<'  r>-       W  I      weight  per  foot  of  unloailed  strimil  (lb.) 
I<      wi-ight  )ier  foot  of  loiiilf'd  sti.tiid  (II.  I 
>/,     di|i  in  feet  f(M   M  , 
!>/     dip  in  fe.-t  foi   II 
M     iiioduhiN  ill  III.  piT  Mij.  III. 
.(     croH.H-.Hectioii  of  strnn<l  in  .-"i.  in. 
/     length  of  Mpan  in  feet. 
Krorii  the  above  tent.n  the  following   may  lie  taken  as  rtiiilnbl.' 
working  ligiireii  : 

7  Hi  rand  nibli-  20()00(I(NI  lb.  p4>rii(|.  in 

It)  .ttriilid  ralde    .  I  T.rOO  (KM)  lh.  ]lor  l«i|.  in. 

.17-Htrand  cable    ...  ir).mNI,(MN)  |b.  |nt  m^.  in 

An  n  renult  of  tliifi  cxpenmenlnl  work  with  liitif(  Mpaiis,  tin- 
•  iirlirr  recomnieniliition  ol  l.s.lKtO.IKKl  for  mtliil  win-,  which 
wiiM  biised  (III  Work  on  i|iiiti'  uliort  liiiglli*  of  win'.  rpi|niti>s 
iModilicufion  to  2t».(M)(l.(KKi/,ir  innkiufi  c.iii./»/iimj», which  is  tli" 
V  alue  tliatHhiMiid  be  adopteil  wlieiidrMgiiiiigtruiiiniii.Hioiiliii<-x. 


Obituary. 

H.  A.  C.  S.\UN-DERS.— We  regret  to  record  the  death  of  Mi-.  Henrv 
Alfred  Charles  Saunders,  which  took  pl.ice  in  London  on  Dec.  8  last. 

Mr.  Saunders  was  bom  at  Brighton  in  .Januarv.  1833.  and  educated 
at  a  proprietary  school  there.  In  Jlarrh.  1S54,  he  joined  the  late  E.  O. 
W.  \Vhitehou.«p.  and  assisted  in  carrvinj;  out  tlieji>reliminary  experiments 
to  determine  the  apparatus  necessari-  to  work  an  Atlantic  cable.  In 
December,  18.56,  he  entered  the  serviie  of  tlie  Atlantic  Telegraph  Co.. 
and  wa.s  employed  in  designing  apparatus  on  the  subterranean  lines 
and  cable  between  London  and  Dublin.  During  this  time  he  was  also 
associated  with  the  late  Jolin  Brett  in  carrying  out  the  details  of  a. 
Konian-type  telegraph  printing  instrument  ;"  in  18.57  he  established 
the  cable  station  at  Valentia.  and  took  part  in  the  unsuccessful  Atlantic 
expedition  of  tliat  year,  after  which  he  was  engaged  in  experiments 
on  the  cable  coiled  in  tanks,  to  improve  the  working  ajiparatus.  In 
May,  1858,  he  was  appointed  mechanician  and  electrician  at  Newfound- 
land, when  he  established  the  station,  and  from  Det-emlx-r  of  that  year 
to  August,  18.59,  was  in  charg<'  of  the  station.  Mr.  .Saunders  took  "part 
in  18.59  and  18(iO  In  the  attempt  to  reston'  the  broken  cable,  and  in 
selecting  a  new  landing  plai-e  for  a  future  cable — Heart "s  Content,  the 
present  landing  place  of  the  .\nglo. American  cables,  being  selected. 
He  joined  the  electrical  staff  of  Cla.ss.  Elliott  &  (.'o.  in  IStil,  and  assisted 
in  laying  various  cables  until  January,  1804.  when  he  went  to  Malta 
to  take  charge  of  the  old  Malta-Tripoli-Benghazi-Alexandria  cable. 
In  18(i5  he  was  in  joint  charge  of  the  electrical  department  on  boartl 
the  "  Great  Kasteni  "  with  the  late  .Mr.  De  Sauty  and  the  late  .Mr. 
Willoughby  Smith,  of  the  Atlantic  cable  ex|K-dition.  "  In  18fi8  he  accepted 
a^  joint  apiKiintment  with  the  Anglo-Mediterranean  Telegraph  and 
Telegraph  Construction  and  Maintenance  Companies.  He  remained 
at  Malta  until  1870.  He  then  entered  the  service  of  the  Marseilles. 
Algiers  &  Malta  and  the  British  Indian  Te'egraph  Companies, 
which,  with  the  Anglo-Mediterranean  and  Falmouth,  Gibraltar  and 
Malta  Companies,  were  amalgamated  into  the  Eastern  Telegrapli 
Co.  in  1872.  He  served  in  Egypt.  Aden  and  India  until  187,5,  when  he 
was  ajipointed  electrician-in-chief  in  London,  from  which  positi.m  hi- 
retired  on  Dee.  31.  1904.  He  was  also  electrician-in-chief  of  the  Easl.rii 
Extension,  Eastern  and  .South, .-African.  Western,  West  .\frican,  Afri»un 
Direct  and  West  Coast  of  America  Telegraph  Companies.  (In  his  retirement 
from  the  position  of  electrician- in-chief.  Mr.  Stiunders  was  app«inted 
consulting  electrician  to  the  livstem  and  Associated  Telegraph  Companies. 

.Mr.  Saunders  assisted  ImtA  Kelvin  in  bringing  his  cable  instruments 
to  (Mirfcction.  and  made  various  im|irovements  in  telegraph  and  testing 
apparatus,  the  best  kiuiwx  of  which  is  his  line  wire  and  tube  lightning 
guard,  designed  in  18()9.  He  was  also  one  of  the  earliest  investigators 
of  earth  currents  in  cables,  and  was  the  lirst  to  discover  the  pcriinlic 
variation  in  direction  every  six  hours.  This  was  ob8erve<l  in  18.57  ou 
the  300  mile  length  of  .Atlantic  cable  lost  in  that  year. 

The  pivs.Ming  of  .Mr.  Saunders  severs  probably  the  last  link  with  the 
earliest  days  of  submarine  telegraphy,  and  the  news  of  his  death  will 
bo  received  with  regret  in  all  parts  of  the  cable  worhl,  esivcially  in  thi- 
Eastern  hemisphere.  (If  quiet  habits,  simple  and  unostcntAtious.  he 
will  1m-  greatly  mis.MMl  by  a  wide  circle  of  friends. 

Internient  ttMik  place  at  Kroinpton  Ceinelervon  Saturday,  the  1.5th 
inst.  and  was  attended  by  .Mes.srs.  A.  U.  Hardie.  W.  Hibberdine.  K.  E. 
He.wc'  and  W.  .ludd.  as  repn-.sentiiig  the  luistem  and  I-jidU-rn  Extensiiui 
Telegraph  Coin|ianies.  and  Mr.  E.  Steer  Hoilson.  on  behalf  of  the  Western 
Telegrapli  Co.  There  were  pnsent  also  .Mr.  T.  .\.  Hnllock.  Mr.  S.  Collett. 
.Mr.   U.  Davis,  .Mr.  G.  H.  Neilson  and  Capt.  raltison. 


Persoiitil. 

Mr.  C.  .1.  Hunt,  chief  engineer  to  .Messrs.  Hnicc  I'eebli-s  *  Co..  Ltd.. 
was  iiiarrie<l  on  the  L>2iul  inst.  to  .Miss  Marion  V.  l.andH-rt.  of  Kdin- 
biirgli.  .As  a  souvt  nir  of  I  lie  occasion  and  also  as  a  mark  of  apprecia- 
tion, .Mr.  Hunt  wn.-.  iiresenled  with  ii  handsome  ciuse  of  cutlerv  by 
the  ollieials  and  stalT. 


.Vrrnnuciiu-iiis  for  the  Week. 

TUESDAY,  Jul.  UU 

Kovvi.  Institction 
J  !■•"       Al     AltKiimrlentnTl.    lVe«<lilly.    l/mdon.    W        <  hriMm.* 
l,<-cliin-  (or  .liivenilen  on   "(tur  l'«rtul  .Srrvanln  :     Mngnrtikni 
and    Elc.  triiity."      |..i-e|iirr    III.   'The    Ele-'tne  Currrnt    •«  » 
llealiT  and  Cheinlnt."  by  I'rof.  J.  A.  KleniMi-    I  •  --        i   1'  •- 
WSDNE8DAT,  Jan.  tad. 

Uov  M.  SoriKTV  or  .\«T!«. 
i  l-.m      At  .lohn  ulrrel.  Adrlidii,  l/milon.  W(       .hn.Tni.-  i..  no- 
on •'  Animal  ('Amoiillagr.  '  by  tir    l*.  ChnlmerN  .Milchrll.  K. K-.V 
AmioXAi'Tii  \i.  .SoriKTv  or  (Jhkat  IIiutain. 
I  ;.  IN       .Vl     the     Grafton     (i*lleriei>.    (;nirion  alrrol,    l.ondon.    W. 
.Iii>eiidr  I..-,  iiiro  im  ■■  The  Aen<pUnr,"  by  Dr.  .\    V  Thur«ton. 
TBUMDAT,  Jan.  Srd. 

lloV  W     InITITI   11. .n 

J  p "<  At  AllN-m«rli- .In-.-!.  I'l. .  n.|ill>.  I^.ndon.  W.  (1iri(«Hn»« 
linrlnrr  for  .luvrnile-.  <iii  '  (iiir  I  •eful  .Srrvanu  ;  Mannettnii 
anil  Kln-lrieitv  ";  Ixs-lurn  IV.  ■  F3o<trteitv  a*  an  llluminitlor 
onil  !>.•.  lor,"  1-y  I'rof  .1    A    Klrmin|i.  D.Se."  K.U.S. 
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Notes    on    the    Electric     Equipment    of    Machinery 
for  the  Handling  of  Materials. 

Siimmuri/.- — In  tliis  article  a  number  of  points  are  discussed  in  regard  to  what  may  be  termed  the  details  of  electrical  equipment. 
These  include  motors,  speed  regulation,  electric  braking,  controllers,  resistors  and  switcligcar. 

{ContiiKied  from  p.  407.) 


f'OXTKOLI.ER-;. 

Drum  Tijpe  Controllers. — For  normal  servict'  and  for  motors 
of  .small  and  medium  output,  the  drum  type  controller,  as 
manufactured  by  specialist  firms  of  repute,  leaves  little  to  be 
desired  either  from  a  mechanical  or  an  electrical  ])oint  of  view. 
The  connections  are  easily  understood  :  the  parts  likely  to 
require  adjustment  are  few  in  number  :  relatively  few  spare 
part*  are  needed,  and  the  first  cost  is  low. 

it  is  well  to  re?nember  that  many  controllers  can,  witliout 
alteration,  be  used  for  any  and  every  type  of  continuous- 
current  niofor.  Thus,  in  Fig.  7  is  given  the  development  of  a 
symmetiic-il  controller  hav  ing  five  notches  on  each  .side,  and 
in  the  same  diagram  it  is  .shown  how  this  controller  may  he 
used  for  operating  a  .sorites,  sliimf.  cciiiipnund  or  commutating- 
])ole  motor. 


Fic.  ".— Developmest  of  Slmple  Rkversiso  Controller  .showinc. 
CoNXEtTioss  for  Different  Types  of  Motor. 


The  development  of  a  modern  lifting  motor  controller 
arranged  for  dynamic  braking  on  the  lowering  side  is  given  in 
Fig.  8  (a),  and  the  circuits  corresponding  to  the  several  notches' 
on  each  side  are  de])icted  in  Fig.  8  (//). 

A  note  on  the  grading  of  lesi.stors  is  given  below,  but  it  may 
li<-  of  inter<'st  Immc  to  menti(jn  that  the  resistor  for  this  con- 
troller is  proportioned  as  follow*  :- — 

(lr<idhi<i  of  Ri'xiyior  for  the  CmdroUer  sliowit  in  Fit/.  8. 
Hesistanee  step    l{^  to  /it     2(»  jier  cent.* 
.,     H.^  to  ft.,     -l') 

..    /^to//,,    \r, 

/(•.to//.      IT. 
/'.-.to/^g      IS 

..    Ji.u.Ii,    i:i 

..     ,;    to  li      2.")  to  10  per  cent. 

il  till  iMoinr  |H  foiuxl  to  lower  ut  too  gri'at  a  rate  the  spciil 
I  an  be  reduced  by  deeii-asinsi  the  resistance  steps  R^l{,^  and 
K.Ji^.  Should  the  brake  fail  to  release  in  the.  lowering  j)o.si- 
tionM  this  can  be  corroded  by  increasirtg  the  resistance  step 
.ili.  Jt  may  be  nientionc'd  that  the  bruke  should  release  wilii 
a  I  urn-nt  not  greater  than  10  per  cent,  of  the  ruti-il  current  of 
tin-  motor.  When  a  shunt-Wound  braki'-releasing  electro- 
magmt  is  used  it  iiiii.st  be  coniiecteil  be,wei-n  //,  anrl  finger  0 
iti  the  controller. 

Li/fiii'l  ('onlriMem. — Thi'Mo  perform  id!  the  funcfionH  nece.s- 
sary  (or  stinting,  stopl>ing,  reversing  and  speed  reguliition  of 
iiidurtion  motors.  They  are  largely  used  for  mine  hoists  and 
liauliiges;  but  nowadays  there  seems  to  be  a  tendi'iii-y  to  use 
metal  reHi.Htances  and  conlactor-fypc  coiitmllfsrs.  Licpiid  cnn- 
-ti.illi-i.^  A.I-  III, IV  Mil.ldiii  ij.^.-d  for  nioloiM  of  small  outpul. 
.   '•  1  line  vol(«-:-(uU-luwl  CurruDl. 


Controllers  of  this  tjpe  are  characuerised  by  simplicicv  of 
construction  r  large  thermal  capacity  and,  under  certain  condi- 
tions, smooth  variation  ot  resistance.  The  gear  con.sists  essen- 
tially of  three  parts  : — 

(n)  Two  .switches  for  making  the  necessary  connections  for 
either  direction  of  rotation  between  the  three-phase  staior 
winding  and  the  supph  . 

(h)  A  liquid  resistance  for  th''  three  phases  ol  the  rotor. 

(r)  Operating  gear. 

The  movement  of  the  operating  gear  from  the  ""  off "'  posi- 
tion in  either  direction  first  closes  one  cr  ooher  ot  the  switches 
connecting  the  sector  to  ihe  supply,  and  farther  moi-ement 
reduces  the  liquid  resistances  in  the  rotor  circuit  un.il  the 
"  full-on  ''  position  is  reached,  when  the  motor  runs  at  maximum 
speed.  Mechanical  interlocks  inake  if;  impossible  for  an\  of 
the  ])nrts  to  operate  in  any  but  the  correct  sequence. 

Mr.  E.  F.  Baerlocher  has  devised  the  ingenious  arrangement 
shown  in  Fig.  9  for  securing  automatic  acceleration  with  a 
liquid  controller  having  moving  electrodes.  Along  with  a  well- 
thought-out  .system  of  securing  circulation  of  the  electrolyte 
it  is  incorporated  in  the  liquid  controllers  manufactured  by 
Messrs.  AVest  &  Co. 

Circulation  is  induced  by  the  heated  electrolyte  rising  from 
the  space  between  the  electrodes  through  and  around  the 
moving  electrodes.  This  heated  column  of  electrolyte  rises 
till  it  reaches  the  top  of  the  baffle  plates,  when  it  is  drawn 
downwards,  as  shown  by  the  arrows  in  Fig.  9,  by  the  down- 
ward flowing  cooled  electrolyte.  The  only  path  for  the  cooled 
electrolyte  is  down  the  channels  communicating  with  the 
passages  in  the  stationary  electrodes  and  up  again  through 
the  space  between  the  electrodes.  This  circulation,  being 
maintained  even  in  the  lowest  position  of  the  electrodes, 
prevents  the  accumulation  of  hot  electrolyte,  steam  or  gas, 
and  ensures  a  smooth  control  over  the  speed. 


.^       ^  Hoisting 


Lowering 


Brake        -■  5'-C3  h  »in  »  u-^m-im 


III 

t<     (n)  Development  of  Controller 


'-KiDi*  »«»<>*  it-m 


(?»)  Circuit  Keji; 


l''io.  H.  —  IJiivKK  Lowi-;kin(1  ('o.n-i-hoi.m-;!!. 

.V,  schematic   diagiiun   of  a   Westinghousc   liijuid  controllei- 
for  wound-rotor  indiution  motors  of  Ijirge  output  is  given  in 
Fig.  1(1.      When  tin- operating  lever  is  moved  fi'om   the  "  o(T  "' 
position,  the  magnet-switches  in  tiie  stator  circuit  are  operated 
by  the  ma.ster-switcli  and  the  weir  is  raised  ;    tiie  electroKte 
(which   is  circidated   i-i.iitinilously   by   the   pump)    rises,   thusj 
dcr  ii-asing  the  resistance  in  the  lolnr  circuit  and  speeding-iip 
till'  \\\fii,i\i\     .V  i-e;i;Mlatiiig  valve  in   llie  jiuinp  discharge  pipeJ 
pri'veiits  the   li(|uid   from   rising   in    I  lie   electrodi-   lank  at.   if 
gii-Hti-r  rate  than  that  for  which  I  \if  val\  c  is  adjusted.     Jn  thi^ 
piiaiincr.  although  llie  control  lever  be  mi.vi'd  directly  to  thj 
•'  lidl-oii  "  jiositioii.  till'  iiipiid  will  rise  at  the  i-i:,te  determinei 
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by  the  valve  settin;^.  The  weii-.  however,  is  of  such  a  size 
that  the  electiol}-te  will  flow  freely  to  the  lower  compait- 
ment. 

As  a  rule,  liquid  controllei-s  are  pnnidedwith  cooling  arrange- 
ments which  limit  the  temperature  rise  of  the  electrolyte  to 
about  30°0  or  .50°C.  In  the  coiitrollei-s  manufactured  by 
Messrs.  Brown  Boveri  &  Co.,  energy  is  rlissipated  by  boilini; 
the  electrolyte  under  atmo.spheiic  pre.ssure.  The  steam 
•/enerated  is  either  discharged  inti>  the  open  air  and  the  level 
maintained  by  a  continuous  .supply  i>f  fresh  eleetrolyte,  or  it  is 
condensed  and  retained  in  the  contrnller.  In  the  latter  case. 
cf)oling  water  for  a  conden.ser  is  re<|uired,  and  the  losses  are 
made  aood  bv  the  addition  of  a  small  anidunt  of  electrolyte. 


Vu:.  '.). — We.'jt  Liquid  Contr(ii.i.er. 

This  method  results  in  a  reduction  in  the  size  of  the  cooling 
apparatus,  even  in  the  cuse.  of  continuous  rf;.'ulation,  becau.se 
the  transmission  of  heat  from  steam  to  tin'  cooling  water  is 
more  efficient  than  tliat   from  hot  electrolyte  to  water. 

('niilnrjor-tiijie  ('niiliullcis.—  When  the  motors  are  of  large 
size,  and  practi(^ally  in  all  cases  where  the  sei-vice  is  veiy  severe, 
eoMtrollei-s  of  the  contaefoi-ty|)e  are  more  dependable,  are 
"■asjer  to  operate,  and  lend  thfiiLselves  iiioie  readily  to  auto- 
triittie  or  senii-aiitoiiuitir  o|iiiatioii  than  controllers  of  the 
dnim  type.  In  the  early  d:i\  s  of  contaclorl\pe  control  there 
Was  a  tendency  to  overload  tin-  gear  with  {iiiiomatir  devices, 
iind  neither  the  connections  nor  the  adjust  iMiiit>  weiv  properly 

Counter»ei/(ht 

To  Motor  Secondary 


Electrodes 
I  lee  trade  Tank 
Ccohn^  Colls 


Re^uhtirig  Vtlv« 

hunpMotor 


Km.  10. — WRKTiMiiioitliB  Ligi  III  i  oNTiiou.r.n. 

undi'i'<loo(l  liy  till'  Works  elertrieiaii.  The  progress  (hat  has 
lieen  iiiiide  in  recent  yearn  in  the  i|c\  <'|iipiiient  o(  industrial 
control  ){i-ar  is  dun  in  liirge  nieaHure  to  tlii<  eliininiilion  of 
iippliiinceH  of  a  more  or  jess  di'licafc  clmraeter,  and  to  tin' 
iinipliliciilion  of  the  connections. 

In  Its  simpleHt  form  a  contuetor  controller  piinsJNl.H  of  ii 
MUniber  of  eleeirically-openiteil  ntvileheH,  called  conturtors. 
iind  a  sniiill  iniisti'r  conirollcr  for  ndtnitting  ciini'iit  to  the 
■•perHtiiitf  coiN  of  thi'^e  swiiches.  Af  We  shall  pnsently  show, 
■•iidi  control  synteiiiM  it'lniit  of  Wide  \  arintion.  They  an- 
-suitable  for  diri'rt  or  uiteriialinn-i'iirreiit  nintom  ami  can 
niidily  be  arrant(e<l  for  n-verning.  aiitoiiutio  nccejenition, 
and  "•li'ctric  brakinK. 


Confining  our  attention  to  direct  -  current  equipments, 
current-limit  acceleration  may  be  obtained  in  two  ways,  one- 
by  using  current-limit  relays  which  control  the  closing  of  the 
.shunt-wound  accelerating  contactors :  and  in  the  other^ 
.series-Wound  contactors  are  used. 

An  interesting  ai)plication  of  shunt-wound  current-limit 
contactor  control  is  depicted  in  Fig.  11  (a).  This  contactor 
is  arranged  for  regulating  the  speed  and  levei'siugaserie.s- 
wound  motor.  The  connections  of  many  controllers  are 
difficult  to  trace,  and  tho.se  not  fully  conversant  with  the 
subject  will  find  it  advantageous  to  prepare  from  the  wiring 
diagram  of  the  complete  controller,  a  further  diagram.  Fig.  II 
(l>),  of  the  main  connections  as  well  as  a  table.  Fit;.  11  (r). 
shotting  the  contactors  in  action  for  each  position  of  the  master- 
contniller.  From  these  can  be  laid  down  a  main  circuit 
key.  Fig.  II  (d).  for  each  of  the  sexeral  notches.  These 
diagrams  serve  to  make  the  action  self  e.xplanatorv. 


In.)  Dia^Tam  of  Con>-ections  of  Reversing  C<in.troller.        /       / 


<•  •  •  •'•  • 


1 -M>^--VWV\rVV-^VWW-^50CB^ 
Arm.      StartinJRe&istfiS-   Field 

0 

gg'-^iO^f-A/WVHVHAr-MyOgg^ 
$  .V-^^_pVHMV-^— MnjM^ 
< '■'-jfO' f-^\Ar^  ^    ^    ^   "gPgP^ 

id.) Circiiit  key  of  Controller. 

Km.  II. — CoxTACToii  T\  IT   Hkm.icsinci  ixisnioLi.rii. 

Hiiect current  contactor-eontrollers  for  crane  and  similar 
service  niay  be  liroiully  classitieil  as  follows  : 

(</)   Hi'versing,    pliiugiiig,    automatic     1...1. 'ohoul 

speed  control  (Fig.  I2).« 

(/i)   .\s  above,  but  with  speed  contri'l 

(r)  Iteversiiig.  automatic  accelerai ion,  w  iiiioui  t.|H'od  contml. 
clc(  trie  brakiiiK  in  "  off  "  posjijon  (Kig.  I.'l). 

('/)   .\s  (e),  but   with  speed  control. 

{<•)  HcveiKinit.  aillomiitie  arcelenition  with  («pe«l  rontrol. 
electric  lirukiiig  on  oni-  or  on  both  sidei«  (Kiy.  I-I). 

Hcferring  to  Fig.  I'J,  when  the  niii.«tei^Mvileh  is  in  the  "  of!  " 
poBJiion  all  the  mitum-t  switcbci  aiv  open.  Throwiiijf  the 
-Witch  to  the  "  fiirnanl    '  po!«ition  I'liergiw's  the  coils  of  ^witcliiM 


502 


THE  ELECTRICIAN. 


December  28,  191^ 


1,  3  and  7,  and  the  switches  close,  thus  staiting  the  motor. 
The  main  current  now  energises  the  operating  coil  O.Cg  of 
switch  6.  After  the  starting  current  has  fallen  to  a  pre- 
detennincd  value  the  series  lock-out  switch  closes,  short- 
circuiting  a  portion  of  the  starting  resistance,  and  at  the  same 
time  cutting  into  the  circuit  the  operating  coil  of  switch  5. 
When  the  current  has  again  fallen  to  the  proper  value,  switch  .5 
closes,  short  circuiting  all  of  the  starting  resistance  as  well  as 
the  operating  coil  OC^.     The  motor  is  now  direct  on  the  line. 

In  order  to  stop  the  motor,  the  master-switch  is  simply 
thrown  to  the  reverse  position.  This  operation  de-energiscs 
the  coils  of  all  the  switches  which  were  '"  in,"  thus  causing 
these  .'iwitches  tn  droj)  out.     At  the  .same  time  the  coils  ot 


Scheme  of  Main  Connections. 


addition  of  electric  braking  obtained  by  means  of  back- 
contact  magnet-switches.  A  typical  diagram  of  connections 
of  a  controller  for  a  compound-wound  motor  is  given  in  Fi".  13. 

When  the  controller  is  moved  to  the  forward  running 
position,  switches  1,  3  and  5  close  and  switch  1a  opens.  The 
circuit  of  the  motor  is  now  established  through  all  the  starting 
resistance  and  0.  Cg,  and,  as  the  motor  accelerates,  the  current 
drops  to  a  pre-determined  value  at  which  switch  6  closes,  cutting 
out  resistance  step  R^R^  and  energising  O.C\.  When  the  cur^ 
i-ent  again  drops  to  a  pre-determined  value,  switch  7  closes, 
cutting  out  the  last  step  of  resistance  R.jRs  as  well  as  O.C\.  This 
opens  switch  6  and  connects  the  motor  directly  across  the  line. 

If  the  master-switch  be  moved  to  tlie  "■  off  ""  position  these 
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Sequence  of  Switches 

Forward  0  '  Reverse 
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e„„-  .       Starting 

4a  =Ls     ,0.L. 


Shi,nt    ^-^ 
Field         O.Cc 
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.  .■<,:■:■■,  .^  Dotted  for  Compound-wound 
LTl'inrLr;;  Motors. 

FielcTDischar^je  Res. 

'Fig.  12. — C'ontboi.lkk  kok  Qiick  Rkvkksixg  without  Speed  Coxtkol. 

Switches  2.  -1  and  7  are  energised  and  the  switches  close, 
stopjiing  the  niofor  by  "  plugging."  Leaving  the  master- 
switch  in  the  reverse  po.sition  will  cause  tiic  motor  to  start 
in  the  reverse  direction,  the  switches  operating  automatically 
jis  described  above  for  tiie  forwaid  j«)sition. 

Controllei-s  under  group  (c)  are  used  where  accurate  control 
of  the  motion  is  desired  and  where  .speed  control  is  not  neces- 
sary.    They   are   .similar  to   those  just   described,   with  the 
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Scheme  of  Main  Connections. 
-     .  Starting 

F7pI?     n'^S^ri^rl^T?^  OT 


Field  Discharge  Res. 


Fig.  13. — Controller  .inRANOED  fob  Electric  Bb.iking 
IN  "  Off  "  Position. 

.switches  open,  and  switch  1a  closes.  This  establishes  an  electric 
braking  circuit  and  brings  the  armature  quickly  to  rest.  When 
the  master-switch  is  moved  from  the  "  forward  "'  position  to 
the  '■  reverse  "  position  the  motor  will  not  reverse  until  the 
braking  period  is  over,  as  coUs  O.C-^  and  O.Cj  seal  the  back- 
contacts  and  prevent  the  directional  switches  from  clo.sipg. 
Thus  the  motor  cannot  be  plugged  in  any  case. 
(To  be  conlinued.) 


Mr.    A.    P.    Trotter's    Presidential    Address    to 
Illuminating    Enji^ineering    Society. 


tlie 


At  the  iiifctiin;  of  the  llliiiiiiii:i.tiiiv  Kn!;ii)ccriiig  .Society  on  J)i( .  IS 
an  acioiiiit  of  i-vciits  Uurin);  the  Vacation  was  pre.sented  by  tin; 
Hon.  Si-cri-tary  (.Mr.  L.  f;a.st<?r).  who  referred  briefly  to  the  Joint 
<'oinniitt<.|.  oil  llliiminatinK  Kn(,'inoerinn  now  acting  under  tlic 
Department  of  Scientific  and  IndiiKtrial  Hcnearch  and  to  the  work 
of  other  coiniuittecN  I'arryinj.'  ont  HjK-cial  invcstiL'utions  for  the 
.MlniKlry  of  .Munltionx. 

Thi-  Illiiiniiiating  Knifineeriii« Society  was  aluo  represented  on  the 
l.onilon  Safi-ty  KirHt  (.'onncil,  and  had  been  invited  to  co-operate 
with  the  CiMcniii  CommiMHion  of  Knqniry  in  regard  to  the  liphtinii 
of  I'ini'Mia  Ihi-alris.  A  rc|Hirt,  in  which  reference  was  made  to  the 
neei-HKity  for  adeijuate  illumination,  wan  recently  puhli.shed  by  this 
<'oinniilt<'c. 

IJefiTcnce  w«H  nJHo  niaili-  to  the  afiHiHtancp  rendered  to  the  United 
StatcM  Covernment  throu^di  H|N-eial  eonimitleeH  by  the  American 
lllurninalinv  Kni(ineerinK  Soi-iety  and  to  the  lontem plated  formution 
of  an  llluniiiiatinu  Kn^inetTing  Soc'iety  in  .Jajian. 

.Mr.  A.  I*.  Trolter  then  fjnve  bin  addrcHH,  of  which  the  fojlowini.' 
In  an  jilmtract  ; 

The  numi-  of  the  Society  which  hiw  honoured  me  by  elcctin),'  mc 
an  itn  I'rfxident  wiut  wiwiy  ehonen  wven  yejim  uxo.  It  iH  not  the 
S<K-iety  <.f  llluminatinK  KnKineerH.  At  that  time  it  in  douMful 
whether  itnylxxly  wa»i  entitled  to  lie  called  an  illuminatini;  ciii;iuec|-. 
To  (liiy,  an  aHlonichini;  numlx-r  of  conNideialioiiM  nMiKl  !>.  Hludieii 
l>y  one  who  undertakcH  to  jiive  eomju'tcjit  and  iinpiulial  advjci'  on 
illnmin/ition. 

Till-  output  of  .<cientilic  work  IIowm  throu);li  four  main  channelN, 
namely,  the  journaJH  of  fuientilie  MXtieticN,  the  publication  of  liooltH, 
the  t4'chnical  I'rexH,  and  the  work  done  in  the  jirivate  labiiratoricH 
of  manufiU'ttirerH,  which,  if  di\  iilued  at  all,  im  piiblifthed  only  through 
the  I'aUnI"  Oflice. 

The  ohjeel  of  moot  Hcientilic  Mocirlieii  iti  the  piililication  of  the 
original  work  of  itM  meiiilH-n<  and  proviHion  for  diHciiHHifui.  In  our 
.Society  we  have  oft4-ii  arrnni;ed  for  difieilNHioiiH  without  exaelinx 
heavy  work  from  the  authors  of  l'a|N'rN.  A  very  few  terae  Mtate- 
iiU'Ml-i  lire  .iillh  ,.  Ml    l„   |,i,,...l...    I  ,l,.l,,)..  ,f  li I.,,.  I    I II 


The  multiplication  of  scicntitic  societies  is  sonictimes  regretted, 
especially  by  older  men.  iJiit  excellent  scientific  work  has  been 
done,  work  that  could  not  in  any  other  way  have  been  performed, 
liy  swell  comparatively  small  bodies  as  the  Faraday,  the  Rontgen 
and  the  Wireless  Societies. 

The  ])eciiliar  value  of  a  Society  such  as  ours  is  that  the  inember- 
shi]),  and  therefore  the  audiences,  ami  hence  the  discussions,  are 
representative  of  interests  which  dilfcr  widely.  Yet  the  Society 
has  been  held  together  by  tlic  bond  of  science,  and  the  fact  that  it 
has  been  so  held,  proves,  if  proof  were  needed,  that  it  is  essentially 
a  scientific  society. 

In  illumination  it  is  always  necessary  to  take  into  account  the 
iiM|)ic'ssi<uis  of  the  eye.  A  |ih<)touietcr  may  make  a  detinite  .state- 
iiicnt.  but  we  must  consider  the  ((Uitext.  For  this  lea.son  our 
Society  sc<'ks  the  assistaiu^e  of  that  branch  of  the  medicaid  profession 
which  cairs  for  our  eyes.  We  idso  look  to  physical  science  in 
connection  with  new  sources  of  liKbt,  anil  to  ajiplied  mathematics 
for  lucthtwls  of  exact  or  of  ready  measurement.  We  are  dopondent 
on  that  <lillicult  branch  of  chemistry,  the  art  of  Rlass-makinfi,  and 
«c  must  be  able  clearly  to  explain  to  manufacturers  what  we  want, 
and  to  see  "that  we  get  it.  Fiw,  if  any.  sijcntilic  swiclies  spread 
I  heir  activities  over  so  wide  a  range  and  are  in  touch  with  .so  many 
dilVi'icnt  arts  and  industries. 

As  knowledge  advances  new  terms  become  necessary  to  express 
niw  concepts.  In  our  branch  of  science  new  Umius  do  not  grow  by 
accretion  as  in  chemiHtry  or  zoology  where  each  lunvly  dis<-overed 
HubHtance  or  animal  miiHt  receive  a  name.  They  multiply  by  tission, 
hy  the  diHcovery  that  an  idea,  hitherto  considered  simple,  is  <omplex. 
IvMi^pl  in  that  liranch  of  our  work  which  deals  with  illuminant*i, 
our  pi.rcepts  remain  iniich  the  same  as  those  of  IJouguer  and  I-amhert 
ill  tlie  middli'  of  the  INth  century. 

The  iioirieiicliil  lire  of  our  siiliject  has  three  !m]K'ct.s.  One  takes 
ill  till'  terms  in  ordinary  use  and  includes  .some  recognised  but  more 
rarely  used  ex|)ressionM  of  a  iiiiilhenialical  iharacler.  Another 
presents  new  terms  or  new  relative  orders  or  arrangenienlH  of  terms. 
The.  third  is  the  international  outlook.  It  is  fortunate  that  the 
vocMliiijaiy   lit    illuiiiinating    engineering    is    not    a    laigi^   one.     We 
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sometimes  lind  it  necessary  to  coin  new  terms,  Iwrrowing  if  possible 
.  a  Latin  word,  suc-h  as  Lumen,  Albedo,  or  Lux.  Lastly  there  is  the 
correct  translation  of  terms  used  in  other  c'ountries.  and  the  difficult 
question  of  logical  sequence.  There  i^  a  proi^sal  to  use  the  lumen 
as  the  fundamental  unit  and  to  mal;c  the  candle  and  candle-power 
s<-coiidary  or  derived  quantities.  Our  Society  has  ^'iven  some  atten- 
tion to  the  controversy  which  has  arisen,  and  while  we  aU  admit 
that  thP  lumen  offers  certain  advantages  in  simplifying  calculations, 
the  matter  requires  further  study. 

We  liavehad  a  iireat  controversy  also  about  street  lighting,  and  in 
t  heir  efforts  to  carry  their  views,  members  have  done  much  usefulwork. 
Controversies,  however,  have  a  habit  of  settling  themselves. 
.Minorities  who  Mde  their  time  instead  of  beatini;  their  heads  against 
a  wall,  find  that  the  views  w  hich  were  at  one  time  so  strongly  opposed 
Ix-eome  adopted  and  blended  with  those  of  their  former  antagonists. 
By  reason  of  the  wide  range  of  our  interests,  we  are  in  touch 
with  several  different  scientific  bodies  from  which  we  should  derive 
help  bv  olTering  them  as  much  assi.stance  as  we  can.  Their  function 
JH  to  turn  the  mills  of  organisation,  ours  to  supply  a  share  of  grist. 

This  is  a  body  afiiliatcd  to  the  International  Commi.ssion  on  Illu- 
mination. It  w;is  iiinstituted  in  lilU  l>y  the  co-oiieration  of  om- 
Society  with  the  Institution  of  Klectrical  Knuineers.  the  Institution 
of  Cias  P^ngiiieers,  and  of  the  National  Phy.<ical  Laboratory,  to  carry 
on  and  to  develop  the  work  which  had  been  begun  by  the  original 
International  I'hotometrii-  Comnii.-^sion. 

The  t'ommittcv  have  gixen  i)rehminary  coasideration  to  a  uniform 
international  method  of  rating  and  marking  all  .sources  of  light,  and 
lo  the  nomenclature  of  pli<;tometrie  terms.  When  their  work  is 
resumed  the  Committee  will  doubtless  ec-operate  with  any  other 
bodies,  sucli  as  the  Kngineering  .Standards  Committee,  who  are 
dealing  with  these  subjeet.s. 

The  unit  of  luminous  intensity  has  Ijoen  agreed  u|X)n  by  Krnitee, 
(ircat  Britain  and  by  the  rnitetl  States,  and  will  probably  be  adopted 
by  all  eivilisj-d  nations,  ^lud  we  call  it  the  International  Standard 
<'aDdIe.  This  is  a  ratlu'r  unfortunate  expression,  for  it  makes  a 
confusion  b;'tween  a  unit  aii<l  a  standard.  We  are  all  Bgree<l  upon 
the  unit,  which  is  derived  fnon  the  old  I'arlianwntary  candle,  and 
still  l)ear»  the  name,  but  thi'  desideratum  now  is  some  actual  ap])aratiLs 
which  can  be  construet«'<l  to  a  delinite  spe<itication,  and,  subject  to 
working  corrections,  can  be  relied  uihhi  to  emit  unit  luminous  intensity. 
It  was  briefly  -tateil  in  our  l.i.^t  annual  rejKjrt  that  a  deputation 
of  our  niemlH-rs  approaehcd  tlii^  llepartment  in  March,  aiul  siib- 
niilte<l  deM-riptious  of  the  «ork  of  our  S(Kiety  «nil  the  directions 
in  which  it  ap|N'ared  that  the  o|>iTations  of  the  Department  might 
!»•  extended  to  illinuinating  i'ngine<'ring.  The  n-sult  wiis  that  a 
liiint  Committee  of  the  Standing  Committee  on  Kngineering  and 
"o  ^'•\lui.1  and  ()ptical  Instruments,  cm  Illuminating  Kngineering  was 
'  oiiMtituteil. 

The  Committee  have  ini)uired  about  goods  which  were  im|)orted 
fioMi  tiermany  or  .\ustrin  l)efore  the  wjir,  anil  whii'h  were  not  made 
at  nil  in  this  eountrv.  The  valuable  work  of  Sir  Herbert  .Jackson 
on  the  manufacture  of  kinds  of  glass  which  hjive  not  hithertr)  been 
made  in  this  country  is  plaee<l  at  the  ilis|)<Mal  nf  the  Committee, 
and  when  their  roommendntions  are  made  as  to  the  direetions  in 
which  new  branches  of  manufaetiire  should  be  startwl.  the  Con\- 
mittee  wdl  l)e  in  a  |Hisition  lo  provide  maker-  with  samples,  formiiln-, 
and  direetions  for  making  the  goods. 

.Another  branch  of  »ork  in  whiih  thi'  Cuninultei-  may  Ix'  able  to 
reniirr  service  is  the  s|Hvilieatiiin  iif  quahtiei  and  iMTformances. 
Twenty  or  thirty  years  ago  it  was  su|p|Kised  that  a  nheet  of  grovind 
kdawt  or  ordinary  opid  glass  cut  otT  friuii  Kl  to  III)  |mt  cent,  of  light 
bctaiise  this  Ap|M'are<l  to  be  the  result  when  siieh  a  shn't  was  inter 
|iAte<l  Iwtween  a  lamp  aiul  a  pholiuiieter.  The  public  i»  entirely 
In  the  hands  of  thedeaJerH  jn  ihese  iiialttTN.  At  pnstent  it  is  nnbody's 
biisiiicHS  to  look  iiilii  tlicM' (|UenliiinH.  and  it  ap|H'ars  to  be  one  in 
^tliieh  the  Committei-  iiii^ht  act  with  advantage  to  the  general 
|iiililie  an  iM-ll  ax  to  the  lighting  iiidiintrv. 

It  Is  not  {lonsilile  at  the  pnwiil  lime  lo  di-ousn  frvcly  Ihc  drsira 
bility  III  darkening  the  streets  of  towns  during  war  lime  m  •  prnliv 
tioii  agaiiml  air  raids,  or  Ihp  degree  nr  mo*\e  of  darkening  if  this  is 
considered  advisable. 

Thai  I'onsiderable  ms'tion  nf  •mr  .'<iMlely  wliirli  is  intrrested  in 
^IriM't  ligliliiig  \ie»ed  with  diHiii  i\  in  Iheiarlier  |mrt  of  last  winter, 
not  oiilv  the  ><ii|ipre«>ion  i.f  all  1 1,  it  wiirk  « llii  h  had  bivn  mi  earrfiillv 
-Imbed  in  c  niinis  lion  with  I  lie  Slaiidiird  C|nii«es  (or  Strrot  lighting 
S|i<<cilli  iliiiii,  but  also  the  alaiiniiiif  increase  nf  aieidenls,  r«|»vi«lly 
HI  the  Htrerts  of  l,oniliill. 
The  original  anti  air  defi  H' 
imii  the  Admirnlly.  nnd  ll»- 
lli<  lilt  i|iie«liiins,  and,  of  . ..' 
ling  '•(  llienecjdriits  win.  I. 
defeliie  was  afteru arils  li 
i^e  Home  iKorcc*  at  the  Ilipr«e  (iunrda,  siid  the  mvd  for  »omc 
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modiiication  soon  became  apparent.  In  Xovember,  1916,  1  was  sent 
for,  and  was  asked  to  consider  certain  points  which  were  put  before 
me,  and,  with  an  officer  of  the  London  District,  I  inspected  various 
parts  of  London  in  which  the  lamps  had  been  obsem^  in  various 
ways.  In  one  street  I  mea.sured  an  illumination  considerably  less 
than  one-ten  thousandth  of  a  foot-candle.  I  was  a.sked  to  consider 
how  much  light  could  be  allowed  w-ithout  revealing  the  topography 
of  the  district.  In  order  to  study  this  question  more  carefully. 
I  was  invitetl  to  make  an  aerial  reconnaissance  from  a  balloon  at 
night.  At  that  date,  the  streets  were  easUy  traceable  by  the  patches 
of  light  below  the  screened  lamps.  It  is  sufficient  to  .say  that  the 
authorities  are  of  opinion  that  it  is  impossible  to  hide  such  a  city  as 
Ix)ndon  by  reducing  the  street  lighting.  On  the  other  hand,  this 
does  not  apply  to  small  towns,  which  can  be  obliterated  by  extin- 
guishing all  street  lamps  and  by  careful  shuttering  and  screening 
of  the  windows. 

In  the  warfare  of  the  future  we  must  expect  surprise  attacks  by 
large  air  squadrons.  It  will  be  necessary  for  engineers  to  consider 
the  best  means  for  control  of  street  lighting,  and.  indeed,  of  all 
outdoor  lighting,  from  the  source,  and  provision  for  immediate 
extinction,  when  cftUed  upon  by  the  m  litary  authorities  to  take  this 
step.  An  independent  street  lighting  system  affords  an  excellent 
method  of  giving  warning  of  an  air-raid  at  night. 

It  is  doubtful  whether  we  shall  ever  return  to  the  blatant  glaring 
over-lighting  of  the  years  preceding  the  war  ;  and  when  the  lights 
are  "  turned  up  '  again,  the  p\iblic  will  demand  quality  when  they 
arc  otTered  quantity. 

Silvanus  Thompson,  in  his  Inaugural  Presidential  Address  on  the 
fouiuling  of  our  Society,  referred  to  the  fact  that  the  secret  of  the 
fireHy  is  still  hidden  from  us.  The  quantity  of  energy  which  appears 
as  useful  hght  is  about  2  p«^r  cent,  of  the  energy  radiated  from  an 
electric  glowlainp  ;  in  the  firefly  it  is  about  96  or  97  jier  cent.  In 
other  words,  if  we  could  produce  a  nighly  efficient  lamp,  the  light- 
generating  output  of  a  dynamo  would  be  ijtl  times  greater  than  now, 
and  4.5  lb.  of  coal  would  do  what  a  ton  does  to-day.  The  cost  of 
lighting  will  not  be  reduced  in  anything  like  the  same  proiwrtion. 
The  cost  of  fuel  is  about  one-tenth  of  the  .selling  pibe  of  the  light. 
The  ordinary  London  househoUler  pays  3d.  to  6d.  for  liis  domestic 
lighting,  which  entailed  a  consumption  of  about  O-Md.  of  coal  at 
pre-war  prices. 

While  so  nuiny  engineers  and  scientific  men  have  been  cagerto  do 
aometliiiig  for  the  war.  and  so  few  have  succeeded  in  finding  any 
appreciation  of  their  .services,  our  Soiicty  mu.st  Ih>  content  to  have 
Ix^n  allowed  to  carry  out  mon-  than  one  investigation  fi  r  which  it 
was  well  fitted.  Silvanus  Thomixson  said  that  fireworks,  as  well  as 
fireflies,  were  of  some  interest  to  the  illuminating  engineer.  The 
starshell.  flares  and  parachute  lights  which  play  so  im()ortant  a  part 
in  flic  war  arc  but  fireworks. 

It  was  roognised  that  iihotonu-tric  tests  wtuld  W  useful.  Our 
Society  olTered  to  lind  men  who  would  suggest  methods,  and  give 
their  lime  if  necessary  to  cany  out  the  work.  .V  committet-  was 
accordingly  fornu-d  :  "it  conferred  with  the  exjierts.  who  cordially 
placed  their  data  and  re<|uirements  before  the  memWrs  ;  a  sinvial 
Iiholometer  was  at  once  diseusswl.  designeil.  ami  made.  The 
observations  on  a  large  numU-r  of  .sample-s.  both  of  i»er\  ice  (wtleras 
and  of  e.\|>erimental  kinds,  wen-  made  by  the  committ«v  during  night 
meetings,  nnd  were  reduced  lo  candle  ]iowcrse.onds  (vr  gram  of 
eom|HJsitioli,  and  it  is  hoiwsl  that  the  nsoilts  have  be«n  useful. 

Night  o|«-rations  of  war  hit\e  dir<vl.-«l  attention  lo  this  .subjeet, 
and  the  old  method  of  exciting  nine  sulphide  or  other  matennis  by 
light  has  given  place  lo  continuous  .stimulation  by  alpha  raj-s  nf 
radium  com|siun<ls.  Dials  of  » alehes  and  compass*'"  nix-  well  known, 
and  bimiiioiiK  gun  sights  «ie  no  swrel,  but  there  ar\>  other  appliea- 
tioiin  which  cannot  be  di-s.  riUd  at  pn-wnt.  On  these,  «  commilleo 
of  our  memln-rs  has  Is-cn  working.  Tiny  lulies  sre  iwil  which 
are  smaller  nnd  give  Ics  linht  than  a  glow  worm.  b\il  iii  their  pre- 
|wiralion  careful  photomelrie  measuix-ments  of  .tuisidcrnblc  iliHIciilty 
have  Immmi  innde,  and  valuable  inforuialion  has  n-sulted  from  tho 
research. 

Mon>  work  is  waiil«l,  or  at  all  events  mon-  acecwiblc  liternlu  o 
\h  neiihsl  on  Ihe  phvsiologv  of  vi-.on  The  range  of  Ibelununous 
stimulus  lo  which  the  eve  can  .  ...rmous,     Wheu«egi«|io 
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Interim    Report   of    the    Coal    Conservation    Snb- 
Committee  of  the    Reconstrnction    Committee. 


Tills  irt*iun  report,  which  was  drawn  up  on  A]>ril  16.  UU". 
has  now  been  published.  It  is  presented  to  Lord  Haldaiie 
(ehairman).  and  is  .signed  by  Messrs.  ('.  H.  ^lerz  (vice  chair- 
man). W.  A.  Bone,  Guy  Calthrop.  J.  Kemp.  Sir  R.  A.  S.  Red 
niayne.  and  Mr.  C.  P.  Sparks.  The  matter  is  under  further 
consideration  by  the  Board  of  Trade  Power  (ommittrc. 

ELEfTRIC    Pt)WER   SUPPLY  IN"    GREAT    BRITAIN. 

It  Ls  pointed  out  that  the  economical  use  of  coal  for  industria' 
purpo.ses  in  the  I'nited  Kingdom  is  of  siiecial  importance  in  view  of 
the  influence  of  coal  on  the  cost  of  pnKhiction.  The  average  coal 
consumption  per  horse- power  hour  throughout  tlie  country  has  been 
halved  during  the  last  25  years.  In  .spite  of  this  the  total  amount 
used  has  increased.  A  consideration  of  the  jiiobalje  future  devcloj)- 
ment  of  British  industries  .shows  that  it  is  not  so  much  by  reducing 
our  total  coal  consumption  as  by  increasing  our  individual  output  for 
»  given  coal  consumption  that  jjrogress  will  be  made.  Unless  this 
result  LS  attained  we  shall  be  faced  with  the  necessity  of  doublingour 
coal  output  or  reducing  our  coal  exports  to  nothing.  But  the  present 
coal  consumption  would,  if  used  economically,  produce  at  lea.st  thue 
times  the  present  amount  of  jiowcr. 

In  I  onsidering  the  future  it  may.  wc  thinU.  I>c  assvmed  not  only 
that  the  output  of  industry  will  continue  to  increase,  but  also,  that 
the  use  of  mechanical  power  will,  even  more  rapidly,  continue  to 
replace,  or  at  least  to  supplement,  human  labour.  The  only  way 
to  increase  jirosperity  is  to  increase  the  net  out))ut  per  head 
of  the  workers  employed.  It  is  possible  to  increase  the  output 
|>er  head  by  harder  work  on  the  part  of  each  individual,  but  there  is 
far  greater  jiromise  in  increa.sing  his  outp\it  by  giving  him  more 
machiner\-  to  multiply  the  elfectivene.ss  of  his  etTort.-.  In  tlic 
I'nitod  States  the  amount  of  ]K>\ver  used  |kt  worker  is  .^G  per  cent. 
more  than  in  the  L'nited  Kingdom.  On  the  other  hand,  not  only  are 
the  standard  rates  of  wages  higher  in  the  r.S..^..  but  living  conditions 
are  Ix'tter.     The. best  cure  for  low  wages  is  more  motive  jxiwcr. 

One  qucxlion  which  has  been  .settled  conclusively  during  the  past 
l.">  years  in  that  the  most  economical  means  of  applying  power  to  Iti 
ilastry  is  the  electric  motor.  Thus,  the  problem  is  not  so  nmcli  linu 
to  apply  the  |)o« er  to  the  tool  or  process,  as  theca.se  may  be.  but  luiw 
Uwt  to  generate  the  electric  [jowcr. 

Now.  it  is  certain  that  arrangements  ouiiht  to  be  made  in  the  near 
future  for  the  n)unufactur<- In  the  I'nited  Kingdom  of  many  products 
necewtary  for  the  ileveloi'merit  of  the  imlustrial  cotnniunity,  which 
are  fMit  now  rna<le  hen-  ami  which  rei|uire  large  amounts  of  electric 
power  at  very  low  cost.  If  an  attempt  is  made  to  erect  elcetiic 
generatinK  stations  for  the  sole  purpose  of  supplying  eleetrocheiiileal 
plants  for  new  piovenscs  and  also  for  the  manufacture  of  proilucts  at 
pres<'iit  imported,  not  ririly  shull  we  not  get  the  cheapest  ]iower,  but 
ue  hIiuII  have  to  line  a  great  deul  mure  coal.  If  the  reorganisation  of 
the  |M)wer  Nupply  of  the  country  is  dealt  with  simultaneously  we 
nhall  free  more  tliari  NUllieient  coal  for  any  inmu'diate  rci|uireuu>Ml.'; 
in  the  way  of  new  proccsHCH.  There  shoidd  bi'  no  delay  in  the  eree 
lion  of  siiih  plants,  bill  the  sill's  should  be  chosen  so  as  to  admit  of 
the  ■'  siijMT  power  Mlalions  "  which  will  be  rieiessiiry  to  erect,  being 
also  siiiliible  for  the  whole  loiiiitry. 

While  III  one  or  I  wo  iiidiistnid  districts  the  gcm-ialion  and  distil- 
biition  of  eleetijeal  power  are  being  devel(>|M-d  on  correct  lines,  it  is 
still  broadly  true  lo  nay  that,  as  ivgardH  the  country  as  a  whole,  the 
re(|iiiremerits  of  each  miliiiejpnl  area,  each  railway,  anil  each  factory 
are  dealt  with  jwpurately,  with  the  reniill  that  the  average  size  of 
generating  iiiiu'liiiie  iinployed  is  certainly  not  more  than  a  tenth 
and  probably  not  more  than  a  tweiilielh  of  what  il  ought  lo  be. 
I'nder  Hiieh  eonditiniis  ii'onoiiiy  in  coal  eonKiimption  t-  impossible. 
The  slliialloli  prodiieed  has  reciprocal  and  ellliiulatix  e  iiiiiNei|Uciiees. 

Ill  {..ondon  many  NtatioiiM  have  Hpriing  up  Ihioiigti  the  lack  of  a 
large  eeiilral  supply.  With  Hie  exeeptjoii  of  {.ills  road,  all  these 
additional  stations  are  badly  sitiiiiled  as  regards  wali-r  faeililies.  and 
they  might  all  have  bii-n  aih  aiilageoiislv  eiiiiibincd  on  one  site  with 
ureal  isoiiomy  of  capital,  labour  and  coal. 

The  posllioii  of  large  local  aiilhorily  undertakings  in  the  Miillands 
Is  most  iiiisaliiitHitory.  'I'hejr  pnwci  station  siU  s  have  been  pii 
manly  selrclcd  from  the  [Miiiit  of  view  of  rptdiniiig  the  works  within 
the  city  areas,  so  that  the  "  ralii-  "  on  sneli  works  may  lie  retained 
by  the  o|M'inling  loeol  niithorilv.  None  of  the  undertakings  of  llir 
ininghnni.  biver|Hiol.  MiinelieNter  or  MliefHelil  have  sites  with  pio|M'r 
watKr  and  eondeiiHiiig  facilities.  The  whole  of  th>«e  undertakings 
pw  I 'tithvj^  loMCM.     Tlie,e  mideitaking"  geneniled  ijiiriiig  the  last 


12  months  between  600  and  700  million  units.  While  the  pres  nt 
])ositioii  is  most  unsatisfactory,  the  future  expansion  of  these  under- 
takings gives  rise  to  still  greater  apprehension.  Important  exten- 
sions on  new  .sites  are  already  piojccted.  the  additional  plant  ])ro- 
posed  aggregating  some  .•JOO.OOO  k« .  to  400.0fK1  kw .  In  the  case  of 
Birmingham,  the  new  site  chosen  is  within  the  City  boundary,  and 
the  eonden.sing  facilities  are  limited  to  cooling  towers,  and  owing  to 
shortage  of  water  supply  raw  sewage  effluent  Mill  have  to  be  used  for 
■'  make  up  '"  ])urposes.  In  the  case  of  Sheffield,  the  new  site,  which  is 
the  subject  of  a  Parliamentary  inquiry,  adjoins  the  city  boundarv. 
and  cooling  towers  for  deahng  with  a  .'lO.OOO  k«.  dcniaiul  will  liave 
to  be  used  during  long  periods  of  the  year. 

The  u.se  6f  electric  power,  generated  in  central  stations,  for  all 
classes  of  work  w  ould  show  a  considerable  increase  with  t  be  decreasing 
cost  of  electricity  so  generated.  If  power  is  to  be  sujjplicd  through- 
out the  country  at  the  lowest  po>sib!c  price,  the  following  conditions 
must  be  secured  :- 

1.  The  power  u.sers  in  each  industrial  district  must  be  snjiplied 
from  one  common  inter-connected  electrical  jjower  system. 

2.  Large  generating  machines,  not  less  than  20,000  H. p..  mu.st  be 
used,  and  they  mu.st  be  erected  in  the  best  possible  ])ositions  for 
eionomical  production.  In  the  more  imiiortant  industrial  districts 
generating  machines  of  ,)0.01KI  H.P.  might  be  advantageously  used. 

:f.  Power  available  from  surplus  gas  or  waste  heat  should  be 
turned  into  electrical  energy  on  the  spot  in  local  plants  which  would 
feed  into  the  main  distribution  system.  N'.B. — As  regards  waste 
coal,  this  could,  w  beie  transjiort  was  the  luhng  consideration,  also 
be  u.sed  on  the  spot. 

On  account  of  the  compact  nature  of  the  country  such  a  .system  is 
commercially  practicable  and  advantageous  here  to  a  greater  extent 
t  ban  it  would  be  in  other  cinnitries,  but  just  as  trade  between  different 
parts  of  the  country  would  be  impo.ssible,  or  practically  impossible, 
without  railways,  .so  trade  in  jjowcr — tliat  is  the  supjily  of  power 
where  most  required  from  the  source  where  it  can  lie  most  econo- 
mically generated-  -is  impo.ssible  without  tiunk  mains.  Such  trunk 
mains  or  electrical  "  roads  "  must  be  standardised 

There  are  important  additional  advantages  to  be  secured  fiom  the 
I'icction  of  jilants  on  looniy  and  cHicient  sites  rather  than  on  crowded 
and  incllii'ient  sites,  apart  altogether  fi'om  tho.se  resulting  from  the 
inciease  jii  the  size  of  the  |ilant  : 

1.  Centralisation  of  pidduction  niatciially  facilitates  supervision 
and  ensures  the  better  operation  of  any  i;i\en  plant  as  regards  im- 
pio\einent  in  general  coal  economy. 

2.  The  health  of  the  great  industrial  rentns  and  the  congcslion  of 
the  railwa.v  lines  in  their  neighbourhood  would  be  radically  im 
ptoxed  by  arranging  for  the  conversion  of  coal  into  motive  jiowerto 
be  carried  out  away  from  the  densely  loimlated  centres. 

:i.  15y  locating  either  the  main  or  supplimentary  plants  .it  or  near 
the  collieries  much  coal  that  is  now  wasted  or  left  ill  the  pits  KUild  be 
prolitably  utilised,  and  the  coal  which  would  otherwise  be  buiiied  to 
liansport  the  coal  used  would  also  be  sa\ed. 

I.  My. products  obtainable  from  the  coal  bebirc  it  is  ronsiiiued  in 
the  boiler  furnace,  or  producer,  could  be  extracted  in  any  case  where 
it  was  piovcd  to  be  ceonomii-al  lo  do  .so.  These  bypi'oiluets  may  lie 
of  as  great  value  lo  the  country  as  the  fuel  residuum,  for  nitio- 
;.'eiious  fertilisers,  crude  oils,  oils  for  marine  pio|mlsion.  and  motor 
spirit  for  toad  traction,  can  all  be  largely  extracted  from  coal. 

.\t  the  present  time  the  supply  of  electricity  in  (Jreat  Hritain  is 
di\idcd  between  some  lit  10  company  and  .municipal  undertakings. 
The  average  generating  plant  capacity  of  those  uiidi'itakings  w  hich 
have  power  stations  is  ."i,000  ii.r..  or  about  one  fouitliof  tliecapacit\ 
of  one  single  jicnerating  machine  of  cconiuuieal  size,  and  about  one 
thirtieth  of  the  size  of  what  may  be  ccuisidercd  as  an  leonomlcal 
■  power  station  unit." 

It  is  nol  suggested  that  a  selieme  of  power  disi  i  ibut  ion  for  I  be  w  bo!.- 
eoiintiy  can  be  treated  as  an  ordinary  emiincciing  piojeit  anil  com 
meiiceil  ■  ,\r  novo."  bill  it  is  «irgi  (I  that  the  time  has  now  arrived 
for  the  matter  to  be  considered  comprehensively  and  hir  the  reorgan 
isation  of  the  existing  indiscriniinate  power  supply  systems  to  le 
iindeiiaken  on  c'oiri'ct  lines.  'I'o  utilise  plant  existing  at  the  prcsi'iil 
day  lo  the  best  advantage  is  b.\  no  means  an  easy  |)iob|cm.  The- 
iiiaili  tnuismlsslon  system  must  be  alternating  current  three  plia.si>  at 
high  voltage  no  engineer  would  dispute  it  -but  a  morc>  ditlicult 
r|uesllon  is  that  of  frix|UeMcy  ;  in  (ileal  Miilaiii  no  less  than  10  fre- 
i|Ueiicie«  are  eiiiployed  to  day.  The  chief  diHii'ulties  are.  however, 
not  tec  hilical  ones,  but  what  may  be  called  Jiolitical. 
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III  oifler  III  iUustrati-  I  lie  iiieliicieinv  of  tin-  present  svstciii  "if 
ilividiiig  up  the  supply  of  electricity  into  a  number  of  small  under- 
takings, in  most  oases  tlie  property  of  a  municipal  authority  and  con- 
fined to  a  municipal  area,  a  list  of  the  average  prices  received  for 
current  by  a  number  of  repre-sentativi-  municipal  undertakings  in 
the  Laiu-a.shire  industrial  district  l<  iriven  and  compared  with  the 
average  price  i)aid  by  coiwumers  on  the  North-Kast  C'oa.st.  The 
latter  is  less  than  Id.,  whereas  the  former  is  much  higher. 

While  it  might  be  feasible  for  local  concerns.  «  hether  municipal  or 
company,  to  retain,  as  separate  bodies,  t lie  owncrshipofmaias  and  the 
business  of  supplying  lighting  and  small  power  consumers,  the  genera- 
tion and  main  transmission  and  distribution  of  electrical  energy  and 
the  buKines,s  of  siijiplying  power  to  manufacturers,  railways  and  other 
large  users,  must,  in  each  district,  be  in  tlie  hands  of  one  organisation. 

The  proposal  tn  link  up  adjacent  power  stations  is  a  step  in  the 
direction  of  greater  economj-  and  should  be  encouraged,  provided  it  is 
appreciated  that  it  is  only  a  .step.  .\s  a  iKTinanent  .solution  it  is  not 
effective,  for.  first,  it  is  impossible  to  run  a  large  number  of  linked 
up  stations  at  the  highest  economy  unless  they  are  under  the  same 
ownership  and  control,  and,  .secondly— and  more  important — where 
such  stations  are  under  separate  control  a  linking-up  .scheme,  pure 
and  simple,  tends  rather  to  perpetuate  the  uneconomical  station  than 
the  reverse.  To  regard  a  scheme  of  liiikiuL'  up  between  existing 
concerns  its  a  |)ermancnt  .solution  is  hopeless. 

It  has  lieen  frequently  proposed  as  an  alternative  to  mere  linking  »]> 
that  bodies  should  be  created  which  would  deal  solely  with  bulk 
supply,  existini;  authorities  beint;  com|K>llcd  to  take  all  further 
electrical  energ.v  beyond  what  they  can  generate  in  their  presi'iit 
statioiLs  from  the  new  bulk  sup|)ly  system,  and  being  allowed  to  run 
iheir  exi.sting  stations  as  far  a.s  they  desire  to  do  so  for  a  |M'riod  of 
years.     The  disadvantages  are  :  — 

1.  That  it  would  take  much  longer  to  make  a  chaiiL'c  over  to 
c<'Oiiomical  generation  on  account  of  the  tendency  of  the  existing 
bodies  to  wish  to  ke<>p  tlicir  own  plants. 

2.  That  the  delay  in  I  lie  transfer  of  the  load  would  prevent  the 
greatest  economies  being  cITecled  on  account  of  the  less  load  the  new 
stations  would  have  to  deal  with. 

:{.  That  «  hen  the  transfer  was  complete,  as  in  time  it  would  be, 
because  of  the  lower  cost  of  the  ne«  system  of  generation,  the  existing 
bodies  woulil  be  left  with  inditfereiit  obsolete  plants. 

4.  If  the  existing  stations  were  owned  or  operate<l  by  different 
bmlies  they  woulil  not  be  of  much  useforHland-by  and  jicak  load  piir- 
IKises,  as  they  might  otherwise  !«■. 

On  the  other  hand,  wherever  there  is  unity  of  ownership  and  con- 
trol not  only  are  all  the  advaiilagi's  of  linking  up  secuml  but  the 
ereotion  on  (orn-ct  lines  of  all  further  generating  plant  retiyired  is 
assured.  If  single  ownership  and  control  are  once  s4>cure(l  for  a 
district  there  is  no  jiolitical  or  other  reasini  why  all  plant  should  not 
be  of  the  most  economical  t.v|X'  and  si/e,  and  installed  on  the  Ix-sl 
possible  sites;  the  inrliviilualistic  .syteiii  of  a  separate  station  for 
each  niunicipal  an-a  will  be  abandoned,  niid  cent rali.sal ion  of  produc- 
tion by  means  of  the  largest  possible  prime  movers  will    be  secured. 

It  such  a  system  were  inaugurated  it  may  Is-  conlidently  stated 
that  on  the  basis  of  thu  e.vtent  In  which  |M>\\er  is  u.se<l  at  present  a 
savinK  of  .Vi  million  tons  of  coal  |sm  annum  ran  Ik-  expivted.  Taking 
the  value  of  this  coal  for  e\|Nirl  pur|si.Hes  as  Ids.  jnt  Ion.  the  iialinnal 
annual  advanljige  of  the  cbanue,  a\ailabh>  fur  iiiter<-st  on  capital,  is. 
say,  i2"..'i<Ht,(Hiri  ill  coal  alone.  This  lakes  no  .u nnint  of  incidental 
advantages,  which  would  he  not  less  than  IHNI.INKI.INNI  |i<-r  annum. 

(n  order  to  sisiire,  i-veii  on  exisliny  lines  ol  ilcvelopiiieiit,  the  mon- 
eorn-et  extension  of  eli-ctricity  iinilerlakiiiKs  an  the  ilcmaiid  gniws. 
it  hoN  been  pni|N)si><l  to  ap|>oilit  elntririly  commissiniiers.  While 
this  stej)  is  certainly  desirable,  and  nothing  should  Iw  done  in  any 
way  to  delay  it«  Is-ing  taken,  it  is  ciiiisidenil  that  this  pniiMisnl does 
not  go  far  enough  and  would  not  icsull  siiffii  leiillx  rii|ti<lly  in  the 
■■st«blisliiiieiil  nf  a  comprehensive  electricity  '.iipply  system  throuuh 
out  the  country.  What  is  ris|uireil  c  not  only  the  ap|Muiilnieiil  of 
■'ommissiiuiers,  Iml  the  iiislruclioii  In  iIh'IU  to  urrHiiue  in  eiicli  ths- 
Iriet  for  the  esialili.thiiienl  of  mic  eli-clricily  body  owning  nnil 
o|i<'nitiiig  the  I'lis  Iriiify  supply  •.\'.tem,  this  liody.  rxe«'pl  |Hi)>sibly 
for  dealing  with  light  iiig  and  sin  nil  |Hiwrr  roiiKUiiiers,  to  liike  over  all 
e«isliiiK  stalloiii  ami  main*,  riiiiiuiiK  tlir  «  hole  cli-etne  |Mi«prsuppl\ 
line  making  "i  raiinrmpnls  for  the 
lie  prpfmiblv  fiiiiii  siiivr  sImIIiiiis, 
iiw  proc»«si»  aln-mly  refprn<il  l<>. 
vvIii'Mmt  in  iiiniiiKing  for  mN'h  new 
ipply  husini-«s  in  any  givrn  ami 
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rrgnrds   muim  ip  d   ownemhip.       It    would,   thcrrfnii', 
III'  miliilinii  IS  not  tmesajiHK   appli.  jble  In  e\ci\   iir»'i> 


What  is  essential  is-^  that  the  national  policy  should  Ls;  changed. 
The  aim  in  future  must  be  to  concentrate  under  one  authoritj"  for 
each  indu.strial  district,  firstly,  the  main  distribution  system — that  is 
tfi  .say,  what  may  be  called  the  main  trunk  electric  roads — andi 
secondly,  the  responsibility  for  the  location  of  the  generating  machi- 
nery- in  the  most  economical  jxjsitions. 

Vour  sub-committee  have  carefully  reviewed  the  above  con- 
sitleration.s,  and  in  framing  their  reconimendation.s  they  have  had 
before  them  that  : — 

(a)  This  question  has  lieen  prominently  before  Parliament  for 
dilTerent  districts  on  numerous  occasions  and  no  solution  has  been 
arrived  at. 

(/>)  Con.setiuently,  with  one  or  two  exceptions,  there  are  practi- 
cally no  modern  electric  ixiwer  generating  plants  in  the  countrv'. 

K.xi.stiiig  generating  plant.s  are  uneconomical  and  ought  to  be 
scrapjied.  but  this  cannot  be  done  until  more  modern  plants  are  made 
available.  If,  however,  such  plant.s  were  established  and  ruuniiig. 
and  it  were,  therefore,  po-ssible  to  recommend  existing  authorities  to 
connect  up  to  these  big  plants,  and  they  were  sure  of  being  able  to 
get  jiower  at  short  notice  if  they  did  so  connect  up,  the  position  would 
.solve  itself  on  puit-ly  economic  lines. 

rjK((l.M.MEND.»TIOX.S. 

I.  It  is  cs.sential  that  the  present  inefficient  system  of  over  IMMI  districts 
should  be  superseded  by  a  I'omprehensive  system  in  which  Great  Britain 
Is  divided  into  some  It!  districts,  in  each  of  which  there  should  be  one 
aiitliority  dealing  with  all  the  generation  and  main  distribution. 

i.  Centres,  or  sites,  .suitable  for  electric  generating  purpo.ses  should  at 
once  be  ihoseu  on  important  waterways  as  the  future  main  centres  of 
supply  for  each  of  the  districts  into  which  the  country  is  tn  lx>  divided. 

:{.  The  sites  so  chosen  should  be  as  large  as  possible,  having  in  view  the 
land  available  in  suitable  localities,  and  .should  have  ample  water  and 
ti-aiisi)ort  facilities,  i^nd  is  required  not  only  for  the  jiower  stations 
themselves— which  for  the  sake  of  .security  and  safety. would  have  to  be 
suitably  sub-divided.  that  is.  they  would  not  Ik-  contained  all  in  one 
building  but  for  the  pi-(Kes.ses  involved  in  the  extraction  of  by-products 
from  the  coal  l«-fore  it  is  uscii  fur  the  produclinn  of  power,  where  such 
extractiiin  is  found  to  be  juslificd.  It  is  also  required  for  the  develo|>- 
inent  of  elcctro-chemii-al  pris-cssos.  which  may  bo  nuwt  conveniently 
carried  on  in  close  proximity  to  the  power  plant.  This  condition  entail" 
the  sites  being  chosen  outside,  not  inside,  towns. 

4.  Plans  should  be  prepared  for  the  construct  ion  iiumediately  after  the 
war  on  these  .sites  of  the  first  instalment  of  larpe  super- power  plants 
capable,  lirst,  of  supplyinn.  through  a  comprehensive  ehs-tric  powvr  dis- 
tribution system  which  must  be  also  arrangefl  for.  the  exi'sting  demands 
of  the  community  :  and,  .secondly,  of  supplying  electrical  energy  at  the 
lowest  possible  price  fur  new  pr<xes,ses  and  manufactures. 

.">.   Such  plants  winild  be  dcsinncfl  so  that,  as  methods  ar>>  perfected  for 
extractina  by-prisbicts  from  the  fuel,  licfore  using  it  for  the  purpose  of 
the  production  of  electric  power,  the  by-pnsbict  plant  can  tH>  combined  ' 
with  the  power  plant.      Kach  site  should  Is-  laid  out  with  this  view,  and 
»-ith  a  view  to  the  uim'stricted  extensions  of  the  plant  as  n'quired. 

li.  Power  availalilc  from  surplus  gas  or  waste  heat  shouhl  Ik-  tunieil 
into  electrical  energy  on  the  •.pot  m  hnal  plants  which  would  feed  into 
the  main  distributioii  system.  .\s  i-eg«nls  waste  coid  i.r..  coal  which  it 
does  not  at  present  pay  to  bring  to  the  surface  this  could,  when-  lr«n» 
port  was  the  ruling  consideratiiiu.  also  be  used  on  the  s|sit. 

7.  Oiicc  these  plants  are  in  .xistence  it  would  Ik-  pivssible  for  existing 
aiithorilic-.  without  any  risk  of  liciiin  left  iii the  lurch, to  »t.ipc.\tension»o( 
Iheir  own  iipeconomic'a  1  stalimis.  luoslly  on  .  ram|M-d  «nd  unsuitable 
sites,  and  In  arrange  to  lake  Ihcir  |i.iwcr  (mm  the  main  »y-lcui. 

8.  With  a  view  to  carryini:  mil  the  poln  y  ndv<H-al<sl  «  Hoanl  o(  KIpc- 
tricitv  ( 'ommis-sioners  -hinild  be  iippointed,  with  full  powrs  to  deal  with 
the  eleclriiily  supply  ■.lliiali.ui  ihroiiithiuit  the  country.  They  should 
have  power-  in*« 'i/iii    - 

(ii)  To  «lop  the  extension  nr  mulliplii  atmn  o(  iinitonouiical  stations  (or 
public  supply. 

((•)  To  arriuige  (or  the  hnndinit  over,  on  ispiiUble  term-,  <•(  the  genera- 
tion, transmission  and  mam  dislriliiiliuii  system  in  each  of  the  at^-««  into 
which  the  counlrv  is  !••  be  dividisl.  to  «  new  oUi  trii  <i\   Ixsly. 

(i)  To  standardise  (or  each  aivn  the  (r<M|ueni  y  ami  voltngi-  ii(  the  main 
tmn-mission  and  disliilMilii.n  system. 

(rf(  Til  settle  (or  each  «p-»  whether  such  ImmIv  •hould  consist  o(  •  l*«rli«- 
mcniarv  .ounianv  wnrkini!  under  adisjimle  ..ailrol  a*  nganl»  limit«lion 
o(  iliviiii'iids.  *■■  .'nr  line  of  the  other  alleinalives. 

II       MliTlinllve   l>ll....   .i(   the   new   rlisllii     (Miw.- 
•crilssi  III  an  »p|S'iiilix        In  tvd'ti'iue  to  Ihex    .1 
I'oniiiiillcc  niv  impri'sJM'd  with  the  «|>e>ial  mssl  i 
in  the  iiiiiiniiicMient  "(  I  hi-  Imsiiio'  "(  puw.r  <<-. 
opiniMii  llint  Ihe  (nssloiu  i>(  raiii.. 
priwilc  ciilcrpri"-  will  Is-  (mind  n 
l„e«„n..  ..(.iii.s-..       Til.     III.     ■■ 
V  t  inii'i.'.l.,.ii  l\  sc 
l..„i,...,«M    lull   ... 
SIsli    .««.i-.iii...e  ..1 
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FRIDAY,  DECEMBER  28th,  1917. 
Eiitorial  and  FuNisJung  O/fkes:— 

8,     BOUVERIE    STREET,     LONDON,     E.C.  4. 

Tttephone;  City  9853  (4  lines).  Telegrams.-  " Berbrotric  Fleet  London." 


Coal      Conservation     and 
Electric  Pom  er  Supply. 

On  another  page  we  publish  iu  abstract  the  report  on 
electric  power  supply  in  Great  Britain  by  the  Coal  Con- 
servation Sub-committee  of  the  Reconstruction  Committee. 
It  may  be  .said  that  the  waste  of  coal  is  the  text  upon  which 
the  report  is  built.  In  this  country  coal  has  been  so  cheap, 
this  cheapness  being  one  of  our  national  assets,  that  we  have 
not  troubled  so  much  as  we  might  have  in  other  circuni- 
stancejj  to  reduce  waste  to  a  minimum.  '  .It  is  now  time  for  a 
change  in  policy.  As  is  well  known,  much  might  be  done 
to  economise  coal  if  the  isolated  steam  plants  in  the  fac- 
tories of  this  countiy  were  replaced  by  the  electric  motor, 
and  if  the  less  economical  power  .stations  could  be  shut  down 
and  their  requirements  supplied  from  large  up-to-date 
stations. 

There  is  another  aspect  of  the  matter,  and  that  is  the 
p.xtent  of  product  per  annum  per  employee  in  factories.  It 
is  pointed  out,  and  we  think  correctly,  that  if  wages  are 
raised  merely  by  increasing  the  selling  price  of  goods  in  the 
borne  markets  there  is  no  real  advance,  and  to  increase  the 
selling  price  of  goods  in  neutral  or  open  market?  is  hardly 
possible  in  view  of  international  competition.  Nevertheless, 
it  is  essential  that  the  wealth  of  the  country  should  be  in- 
creased after  the  war.  it  follows  that  the  only  way  to 
increase  prosperity  is  to  increase  the  net  output  per  head  of 
the  workers  employed.  Generally  .speaking,  this  output 
can  be  increased  to  some  extent  by  harder  work  on  the  part 
of  each  individual,  but  there  is  greater  promise  of  tile  neces- 
sary increased  output  by  giving  the  individual  more  machi- 
nerv,  so  as  to  multiply  the  elTectiveness  of  hit:'  etiorts.  In 
other  words,  the  output  jier  individual  depend,  on  the  horse- 
power utilised  per  individual  employed.  In  the  United 
States  this  is  ."><)  percent,  higher  than  in  the  United  Kingdom. 
Jt  is  of  great  importance,  therefore,  to  cheapen  electric 
power  and  to  render  it  inori'  generally  available. 

There  are  two  means  of  securing  a  more  general  supply[of 
electric  power — the  one  being  to  link  up  existing  under- 
takings (gradually  weeding  out  those  tliat  are  less  efficient), 
and  the  othi-r  being  the  erectiim  ot  large  new  generating 
stations.  Unfortunately,  it  is  impossible  to  i^tart  dc  novo,  as 
if  we  were  faced  with  a  new  problem.  If  this  were  possible 
there  would  !)'•  no  i|ueHtion  that  the  correct  solution  would 
be  to  milk''  a  Ix'ginning  with  large  power  stations  and  a  coni- 
prehensivir  distribution  system.  Thif,  lioweviT,  is  not  pos 
sible,  as  a  very  large  amount  of  ca])ital  hiis  aln'adv  been 
sunk  in  elwtricity  supply,  and  this  cainiot  lie  disicgarded. 
We  think  there  is  no  <|Ut'Hlion  that  a  good  deal  can  be  done 
by  means  oi  interlinking,  but  it  is  important  that  this 
method  should  onlv  l)e  considered  as  a  stej)  in  I  ln'  diiectioii 
of  progress.  .\  better  result  may  be  obtained  liy  nn'ans  iij 
considerable  .scrapping  than  by  a  system  of  simple  evolution. 
A  large  new  power  station  would  be  in  a  position  to  show 
better  results  than  most  existing  power  stations,  liccause 
these  arc  hampered,  on  the  one  hand,  by  n  certain  iiinount 
of  old  and  ineflicient  plant,  and.  on  the  otlier  hand,  by  luck 
of  facilitieH  for  a  good  sujiply  of  condensing  water,  it  is 
jHjinted  (jiit  in  the  report  that  most  muniiipal  utations  are 
ne<M>gsurily  badiv  phi' ed   frmn   the  point    of   view   of   the 


highest  efficiency,  because  the  site  has  been  restricted  to  the 
area  of  the  local  authority.  Such  means  as  have  been 
adopted  may  be  sufficient  for  dealing  with,  say.  20,000  kw., 
but  would  be  insufficient  for  100,000  kw.  This  is  trae  also 
of  many  stations  belonging  to  companies.  In  these  matters 
it  is  necessary  to  look  well  ahead  and  to  think  in  large 
figures  ;  otherwise  there  will  necessarily  be  continued  waste 
and  the  extension  of  inefficient  stations,  or  even  of  stations 
which  are  comparatively  efficient,  but  which  cannot  hope 
to  become  very  large  power  stations  such  as  this  country 
requires  if  we  are  to  have  the  best  results. 

Lastly,  there  is  the  thorny  subject  of  private  enterprise 
versus  municipal  control.  Complete  success  cannot  be 
expected  unless  the  controlling  organi.=ation  is  able  to 
operate  over  a  large  area.  For  example,  the  success  ob- 
tained on  the  north-east  coast  wotild  never  have  been 
secured  bv  a  local  authority'  because  its  area  would  have 
been  too  restricted  and  a  combination  of  authorities  does 
not  lead  to  satisfactory  working.  The  suggestion  in  the 
report  is  that  the  organisation  should  take  over  all  existing 
stations  and  mains.  This  would  be  a  sweeping  change,  and 
will  probably  arouse  much  opposition.  We  doubt  if  it  is 
necessary  to  go  quite  so  far.  What  is  essential  is  that 
existing  generating  stations  should  not  be  left  free  to  con- 
tinue generation  and  to  continue  to  extend  when  it  is  not 
to  the  advantage  of  the  general  supply.  As  to  manage- 
ment, undoubtedly  initiative  and  resource  are  essential  to 
success.  It,  therefore,  seems  to  us  that  private  enterprise 
is  desirable,  though  perhaps  not  necessarily  applicable  to 
the  whole  of  the  country  ;  or,  if  it  is  felt  that  there  are 
certain  disadvantages  in  private  enterprise,  that  these 
difficulties  should  be  eliminated  by  the  principle  of  com- 
panies working  under  Government  control.  The  present 
report  makes  out  a  strong  case  for  drastic  alterations,  and 
it  remains  to  be  seen  how  far  these  will  be  endorsed  by  the 
Board  of  Trade  Electric  Power  Supply  Committee.  The 
latter  includes  several  members  who  are  essentially  munici- 
pal in-  their  views,  whilst  the  Coal  Conservation  Sub-Com- 
mittee does  not  include  such  representatives  ;  but  we  hope, 
nevertheless,  that  broad  views  will  be  adopted  in  framing 
the  Board  of  Trade  report,  which  is  awaited  with  the 
keenest  interest  and  with  some  impatience. 


Roview.s. 


A  National  System  of  Economica.     By  .).  T.wlok  Peddu:,  F.S.S. 

(I.Hiidon:      I'nivciMity    of    London    Press,    Ltd.)     Tp.    xxv.-f2!)i> 
.")K.  ni't. 

In  this  work,  Mr.  Taylor  Teddio  discu.sses economic  jirinciples 
ill  relutioii  to  the  circumstances  that  have  arisen  .since  th.' 
outbreak  of  war,  cspecinlly  in  connection  with  the  Pans 
declarations.  The  decliinitiOns  are  reproduced  in  full.  The 
author  .suggests  tiiut  a  iieccs.sury  element  in  ii  national  .sy.stem 
.if  (Tononiics  is  the  eslahlislim".iit.  ntit  merely  of  trade  coiu- 
iiiittees  l)ut  of  a  .Ministry  of  Industry  and  Commerce.  A 
dingiani  is  presented  .showing  how  in  .such  a  system  the  various 
rnetoiH,  baw,  Defence,  Koieign  Diplomacy,  Kducatioii,  &c.,  are 
lo  he  linked  with  tlie  mimifohl  suhsidiary  elements  involved  in 
|irci(liictioii,  trade  iftd  import  duties. 

The  hook  contains  nine  chapters.  The  earlier  ones  analy.sc 
war  conditi.uis  and  <(>nsider  the  steps  necessary  to  make  the 
Paris  declaiations  effective.  The  iin.hlem  of  the  inflation  ol 
prices  and  its  relation  to  London's  jiosition  as  a  free  market 
for  gold  are  discussed,  and  Sir  Kdward  Iloldern  is  quoted  to 
the  rfTert  that  there  is  reason  to  hoi)e  that  London  will  con 
tinue  to  he  the  financial  centre  of  the  world. 

We  come  ne.xt  l(.  a  series  of  ehu)iters  (h'aling  chiefly  with 
lal.oiir.   wherein   the  author  hii;,';^i>sIs  various   piiiiciples  to  \^<■ 
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ELECTRIC    FIRES. 


"  Full  of  Life  and  Distinction. " 

"  Flame  like  a  coal  fire  at  its  best 


Manufacturi-ra  and  Patentees: 

THE  BRITISH  ELECTRIC  TRANSFORMER 

CO.,  LTD., 

HAYES,  MIDDLESEX. 

Phones:    Ealinii  226  &  Southall  I  0  I  . 


UNRIVALLED     ATTRACTION. 

WRITE    FOR    PARTICULARS 


Sul<-  Wholoale  Atenlt: 

MESSRS.  GILLESPIE  &  BEALES, 

Amberley  Hou»c, 

NORFOLK  STREKT.  STRAND.  W  C 

Phone:  Gerrard  2681 


m__iu 


Mo^ml  I'i  Voltnetur.     Ll-.t  Pr!  ^  'r  ■■    «4  Sa. 


J!  n 


WESTON 

Portable  A.C.  Instruments. 


MO  DLL 


Model  155  lostninicnts  arc  very  compiicl  aiul  lijiht  and  Imve 
fxcfllent  scales.  The  cases  are  oi'  wood,  neaiiy  finished  and 
dust  proof. 

They  have  no  dis.crniblc  workmn  error,  tlic  indiaitions  ben; 
the  same  whether  left  in  circuit  ibr  a  second  or  permanontl>.  an. 
they  are  iKTlcctly  dead  beat. 

Their  accuracy,  which  is  guaranteed  to  J"o,  is  unini|)aircd  t  ■ 
clianges  of  temperature,  and  they  maybe  used  on  anv  comnu't*  i. 
frctjucncy  without  error. 

They  are  also  suitable  for  direct  current,  and  the  animetcn.  mm 
he  safely  conn<-i"ted  in  circuit.'  of  pressure  up  to  -,SOU  vor, 
.111(1  are  made  in  ranites  up  to  .^00  amitcres. 

lull  |»iiriii iilars  of  these  Instruments  ate  given  in  our  List  P  '• 
which  will   be  icnt  upon   rciiucl. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

LONP^iN    OPFICC    ANL'    LAP.>RAT.'>K  Y 


SOME   SILUEOTQWN   PRODUCTS 

Dynamos,  Motors,  Cables,  Wires,  Telegraph  and  Testing  Instruments, 
Primary  Batteries,  Carbon  in  almost  any  shape  and  size,  Electric  Trucks 
and  Delivery  Vans,  Insulating  Tapes  and  Jointing  Materials,  Rubber 
Gloves,  Engine  Packing,  Ebonite  Accumulator  and  Battery  Boxes,  and 
Apparatus  for  Wireless  Telegraphy. 

Write  for  I  ist  .\o.  If^,  giving  complete  ranee  of  Silvertown  Manufacture 

The  India  Rubber,  Gutta  Percha  & 
Telegraph  Works  Co.,  Ltd. 


SIMPLEX 

Wires  and  Cables 


lOK  KLKCI'KIC  DISTKIIUJTION  OF  ANY  SORT 


tei 


HimiiKM,  \'\ni\{  OR  (:\MBRic  insulation 

Siilis/iK  Inrv   svriici-   nml   ijitich   ih'llrcrics 

Simplex  Wire&Cable@ 

70l  OEVONSMIHI    M.    UOSTON 
CHICAUU  bAS  I  NA^CMCU 


kMi 
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followed  in  securing  co-operation,  and  i-ndeavouring  to  balance 
the  doctrine  of  the  economical  sunival  of  the  fittest,  with  the 
moral  responsibilities  of  mankind.  .Mndern  inacliinery  is  con- 
sidered in  relation  to  Mar.xian  theoiii-s.  The  author  insists 
Ktronglv  on  the  minimum  waj;e  as  tin-  only  solution  of  the 
labour  ])roblem.  Special  chapters  an-  devoted  to  agriculture 
and  tran.sportation.  and  finally  we  have  an  analysis'  of  various 
'•conomic  systems,  the  ai'^Iior  attachin;;  special  importance  t<> 
that  of  Frederick  List,  : n  which  Germany's  national  system 
of  economies  is  stati-d  to  be  based. 

Practical  Safety  Methods  and  Devices,  Maoufacturins  and 
Engineering.     Hv  i:.  .\.  ('owf:E.    (l,oii.i..i, :    („■,,.  Ruutloilge  & 

Sons,  l,t<l.)     I'p.  i.\.-r434.      12s.  tki.  net. 

I  ill'  author  of  this  work,  as  manager  of  the  bureau  of  safety 
ui  ii,  large  insurance  comi)any  in  the  United  States,  has  had 
opportunities  of  judu'ing  the  need  for  the  stud\  of  ]>rotective 
devici's  in  industry.  In  the  preface  he  states  that  industrial 
accidents  eo.st  the  United  States  35.0CM)  lives  and  350,000 
xeriouH  injuries  each  year,  wliili*  the  annual  riuml)er  of  minor 
accidents  e.xceeds  2.(10(1.00(1.  The  view  that  accidents  are 
inevitable  in  industry  is  a  supi-rficial  one.  Tin-  e.\|»erience  of 
insurance  eompitnies  shows  that  most  accidents  are  a\  oidabie. 
and  thi'refore  the  .study  of  .safety  devices  anil  measiMes  may 
be  expected  to  bring  abmit  a  material  dimini'.tinn  in  mishaps. 

Such  measures  are  fully  described  by  th<'  uutlim  in  a  series 
of  27  chapters,  accompanied  by  127  illustrations,  lie  traces 
the  growth  of  the  "  Safety  First  '"  movement  in  tin'  I'nited 
States  and  explains  the  jMHctice  of  many  leadini;  imieerns  in 
establishing  safety  cunimittees.  on  which  employers  and  workers 
co-operate.  Typical  guards  for  belting,  danger-signs  and 
safety  belt-shiftei-s.  &c.,  are  illustrated.  Special  chiipters  an* 
devoted  to  precautions  against  fire  and  safeguards  against 
electrical  shock.  &c. 

The  author  deals  su(ee>,si\  ely  with  detailed  faitniv  ojiera- 
tions,  transmission.  iiHuiiirie  tools,  grinding  and  wunil-working 
inachiner\ .  iron  and  steel  work,  and  processes  nf  lianilling  and 
storing  materie.l. 

Special  cha|)ti'i's  are  also  devoted  to  steam  and  electrical 
railways,  mining  and  ex|)bi>l\  is.  Finally  there  is  a  ilisciuwion 
of  misceJlHneiius  injuries  and  in^t  ii'ction  in  first  aid. 

The  paper  and  printing  an  .M-ellent  and  tin-  lil.iial  use  of 
illustrations  is  very  helpful  in  a  lunik  of  this  kind.  Tlic  sugges- 
tions appear  to  be  eimveyed   m  .i   readable  and   pi.i  tiral  way. 

and  the   work   may    be   recoinriiended    to  all    i iini'd  with 

factory  e.nd  industrial  m«na;;eiMinl 

Thomas    Alva  Edison.     Hv   I'i:vmi>  Koi.t  Wm h  i  i:     iU.ikIuh: 

Ma.iiMllMii  ,\   I  ..  1      I'll.  IX.  ,  iMil       J,    net. 

II  !.'<  i:  lilllr  unfniliimite  tlia(  wli.^i  atechniral  iiiimi  becomes 
u  popular  hero  his  life  .should  I.e  written  by  atiilM.i-,  who  are 
unac<|uaintcd  with  teclinieal  rm  iIimm.  In  smli  i  a'-ev  the  lav 
author  lays  streH«  on  teehnirjil  pniutN  which  Inv.  jmle  value 
or  are  completely  wiong.  and   (li.  lefnn;  the  vain.    ,,(  il,,-  work 
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suffers.  Where  there  is  so  much  hearsay,  as  there  often  is  in 
American  literature,  it  is  always  desirable  to  be  on  the  safe 
side.  As  an  example,  we  may  mention  the  story  related  in 
this  book  to  the  effect  that  Mr.  Edison,  when  he  wished  to 
know  the  volume  of  the  glass  bulb  of  an  electric  glow-lamp, 
submitted  the  problem  to  several  mathematicians,  who  duly 
worked  it  out  and  came  to  somewhat  differing  conclu.sions. 
-Mr.  Edison  believed  in  none  of  the  mathematicians,  but 
promptly  constiucted  a  number  of  tin  cubical  bo.xes  of  various 
sizes,  filled  the  bulb  with  water,  emptied  it  in  turn  into  the 
various  cubes  until  he  found  one  that  was  practically  filled  by 
the  water,  and  then  calciflated  the  contents  I  To  the  average 
schoolboy  who  has  been  taught  a  little  elementary  physics 
this  story  will  seem  humorous,  and  even  the  schoolboy  will 
conclude  that  either  Mr.  Edison  is  not  so  sharp  a  man  as  he 
thought  or  the  biogiapher  has  been  led  astray.  We  incline  to 
the  latter  \  iew.  Lea\  ing  such  detailsout  of  account,  however, 
our  readei-s  who  desire  some  light  literature  for  Christmas  will 
be  able  to  ])ass  an  interesting  hour  or  two  in  glancing  over  the 
stories,  many  of  which  are  now  familiar,  of  the  early  life  of 
-Mr.  Edison,  and  will  reach  the  conclusion  that  he  deserved 
the  success  which  he  has  achieved. 
The  Aviation  Pocket  Book. 

ediliun.      i  London  ;       I  ii.st>v. 
4.S  (ill.  net. 

Tile  science  of  aviation  has  advanced  .so  rapidly  that  it  is 
high  time  this  \  cry  s]ieciijli.sed  branch  of  engineering  ]ios,ses.sed 
its  own  recoj^nised  pocket-book.  The  want  has  V>een  snpplied 
by  Mr.  .Matthews,  r.nd  the  fact  that  the  book  has  reached  its 
fifth  ecMtion  is  evidence  of  its  ])opularitj  . 

The  book  is  di\  ided  int(  12  sections,  the  first  of  which  deals 
with  the  fundamental  phenomena  on  which  aviation  depends, 
such  IS  the  pre.ssiire  experienced  by  surfaces  in  moving  through 
air.  <listriiiUtion  of  pnvssun'.  centre  of  pressure.  A:c.  Section  II. 
includi's  (|uestions  if  stabilitx  and  seme  data  in  regard  t<> 
aeri.-.l  IliL-ht.  Sections  111.  V.  give  particulai-s  of  materials, 
data  on  elasticitA  .  wires  and  fabrics  :  the  design  of  air  screws  ; 
and  the  usual  information  in  regard  to  engines,  includinu  par- 
ticulars of  tho.se  in  eommi  n  use  on  'lircri'ft.  ".nd  notes  on  feels. 
Section  X'l.givi's  brief  descriptions  of  typicrti  machines,  whib- 
the  ri'm;'inder  of  the  book  deals  with  piloting,  meteorological 
con<litions.  .scouting.  &(;.  .V  glossary  and  conversion  table.s 
ciineluile  a  usefid  volum"  of  convenient  size. 

La  Chimie  des  Elements  Badioactifa.    By  I".  Soimv.     Tn%iisl«ii-<l 

fioiii  ihe  i;m;li>h  l.v  i;.  I'lnlipiM  ( l'»ri»  ;  (;mitlii.T-\'ill»rs  ol  fir.) 
I'p.  I7:i.  .-.  fr 
This  book  is  a  Irtnslation  of  I'rof.  Soild\"s  well-known 
work  on  the  "  fhemistry  of  Kadioacti\e  Kleiuent.s."  anil, 
tlieicfore.  does  not  call  for  particid-r  comment.  We  do  not 
iloubt  that  a  translation  will  be  .f  considerable  value  lo 
French  workers  in  rr.dioactivil\ .  which  lies  now  beconii-  such 
a  sjieci  '.li.-ed  branch  id  physics. 


Tlir    M<»tric    SysU'iii. 


fill  Dec.  1,1  a  ili.'<cii.s,.<ioii  u|iiin  (lie  uu<tni    -\   teni  WHM  held 
ai    the  Inni^itiitioti  of  Kleciii.jil   Engineers.      Ilie  objoot  wiw< 

III  deleirnine    whether  the  udnpllon   tl(  thi.'<   ■•\  Mem    WOUUI   be 
k  fii  the  adviuita^^e  iif  the  elm  1 1  M  ivl  induHtn  .  <iiid  (I  WlW  opened 

il.v   Mr.  I,.  H.  ,Vikins..i,  and    Mi    A.  .1.  KtiibI-    >.<■  Thk  Ki.k«  • 

lOHii  IAN,   Ibc.  21).       \W\i,\\    We  ifive  an  llceoiinl    nf    till'  llim-Un- 
*feion  which  fiillowed. 

The  l'iti:-<i|iitVT  luilil  llie  n'mii  | it  for  llir  •  '■    ' 

>«M»liiil„.t  It  Hnntril  .irillil  not  wiinl  lhen>eiii.     n 

'""I  renllj    ri'iti'lieil  iiii  .1.  Ml.      I.   •        »ii 1   •' 

liriimnjnilml  now  l»    m   ■ 

I'luWklonlii  or ten   I'.. 

I'lil.      Thn«.l».»,.i.-..(il: ., 


,..|.     I.,   Mtlle 
III  tlll'IIIOlll'l 


11   ••^poft    liii.l 

•  ill  r.,<in|lv    I 

Ml  .  Ill  pnrm  ,,|  II,, 
I  hr^    liH.I   1.,  ,  ,„ 


iiiinl.  .%nil  KM  pri'pniiMl  I. 

.Ml       MklM'Oi,  |,..|   .1 


Ilii"  llaintf 

111'  xile  ol 

rill  In  will 

<«li.il   »  . 


riili.iiioi 

III     IIM'       1 

nil        lie 
plllaorX  . 


■  .  mill  n-niiy  i<(  tlie   mii'ikiiivk    llinl    wrio   nn  nlii 

partii'iiliir    (rniliMi,  aikI   iIiiI    no!    rmlly  nHnt 

llioiiuht  i(  till-  nielfie  ny^ileni    wriv  mloplcsl   it 


.Mr  II  .Xt.l.i  oiK  •itiil  lie  whk  ciilin'ly  in  nKimiiehl  w 
mill  he  ri'Kiinlril  .Mr  .MkiiiKnn'*  l*i«|>er  liioif  in  •orrom  thii 
.MkiiKoii  ituiil  "  iliniiMwinw  all  Ihiii  iltil  r<iii«iilrmtioii>. 
trioiM.!  hiiii.|e.-.|.  of  Inii.ilul  .oii.ii.l.Tnlion<  He  I  Mi 
,i.k  Nil  Mklll-oil  to  Mexote  hi.  liniliMll<t..<l  tolrnt.  to  K  11 
.iiltii'<  111.  iileiilnl  til  the  niloptioii  of  the  nn-lrie  .\  •teiii 

...ke.l  »h.'lh.'i  it  no I.<.iii«l>h'  l.<  hn.o  .  n.ol.i  »i.l. 

:    ..I  not   hm." "         .  . 

I..  Aiiil  ihm  ' 

."  'h.    pr. 


iiir«l  wen-  only 
the  matter  at 
ii<ii«l    l<i<  roni- 

ith  Ml  .Sluhha. 
in  iintErr.  Mr. 
nil. I    thru   <lr 

II.   ...k)     KOIlhl 

.xMii:  lliKiliDi 
Ml      Vlkinnen 


iKMlll 

Ih'Iwi' 


into 
Rrili 
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tbeirs.  As  leiig  ago  as  1S62  a  Select  Committee  of  the  House  o£  Commons 
agreed  that  it  would  involve  almost  as  much  difficulty  to  create  a  new 
decimal  system  as  to  take  the  existing  metric  system.  Manufacturers 
had  not  yet  aggressively  demanded  the  raetrir  system,  and  that  could 
only  be  due  to  their  having  regarded  only  their  own  lonvenience,  and  not 
the  international  aspect  ofthe  case.  The  longer  it  were  ihlayed  the  worse 
the  trouble  would  be.  Xational  interest  recjuiri'd  that  the  question 
should  be  looked  into  more  seriously  than  hitherto.  Mr.  Atkinson  asked 
whether  it  was  wise  at  this  moment  to  adojit  the  system  with  w)wh  our 
enemies  were  more  familiar  than  we  were.  The  (iermans  adopted  the 
French  metric  system  immediately  after  the  Franco-German  war. 
I)ec»use  it  appealed  to  them  as  being  the  best  system.  After  the  war  om 
sources  of  production  might  be  satisfactory,  but  there  might  be  no  cor- 
respondingly increased  demand  for  our  goods  from  overseas.  He  agreed 
that  the  change  would  |)ractically  be  effected  in  getting  back  to  normal. 

-Mr.  W.  H.  AIassev.  who  remarked  that  the  fact  that  he  was  getting 
old  and  that  he  was  not  an  orator  might  militate  against  the  presentation 
of  his  ideas  in  the  best  sequence,  said  he  spent  his  cliildhootl  in  a  country 
using  the  metric  .system.  At  the  age  of  13  he  had  to  learn  the  British 
weiglits  and  measures.  Later  he  went  to  C.ermany,  where  he  had  to 
re-learn  tiic  metric  system,  and  still  later  he  came  to  Kngland.  and  had 
used  the  Knglish  system  ever  since.  He  confessed  that  tlu'  second  change 
to  the  m.ctric  system  was  the  hardest.  The  metric  system  was  tlic 
simplest  on  paper,  but  he  tlid  not  think  it  would  be  of  any  particular  use 
to  anyone  in  the  particular  branch  of  electrical  engineering  in  which  lic 
practised.  .Vn  ohm  mile  was  half  a  pound  of  copper  per  yard.  Could 
.Mr.  .\llcock  put  that  into  metric  Y  There  was  no  need  to  make  oui 
goods  to  a  metric  siale  because  we  sold  them  in  a  metric  country.  H< 
feared  the  lonipulsory  u-e  of  the  metric  system  would  not  be  .successful. 
The  sy.stem  fascinated  .scientists,  but  did  not  affect  the  ordinary  working 
man.  In  France  they  talkeil  of  sous  and  two-sous  and  the  pouic  (or 
inch),  and  not  of  the  centimetre.  It  was  simpler  to  tell  a  man  to  fetch 
a  three  inch  than  a  7lv2  blank.  Tl  e  s(|uare  of  th"  diameter  of  a  pipe  in 
inches  came  to  a  number  of  gallons.  Coukf  .Mr.  .-Mkock  give  them  any- 
thing as  .simple  as  that  ?  .\  cubic  inch  of  water  gave  a  cubic  foot  of 
steam.  To  calculate  the  result  of  7d.  a  day  (assuming  this  to  be  a 
soldier's  pay)  for  a  year,  1.1  times  the  number  of  pence  per  dav  would 
give  the  £' s  £10.  fOs.,  and  then  live  times  7d.  had  to  be  added.  That 
kind  of  thing  could  not  be  done  in  metric.  He  was  absolutely  neutral. 
however. 

Comm.  Hums  (French  Navy)  said  he  was  not  in  a  position  to  deal  with 
the  niatti-r  from  a  prailical  point  of  view.  The  educational  had  always 
seemed  to  hmi  one  of  the  most  important  ])oints  of  view.  He  had  always 
pitied  till-  yotnig  British  boy  who  had  to  get  into  his  head  the  maiiy 
figures  of  the  British  tables,  and  of  course  couhl  not  kcej)  them  there 
but  had  to  keep  them  in  a  reaily- reckoner  in  his  pocket.  He  could  not 
see  the  point  of  ( alculating  how  much  7d.  a  day  was  for  a  vear.  If  a 
soldier  got  7il.  n  day  \r  woidil  call  it  70  centimes,  and  for  100  days 
7(1  •  KMI  70  francs.  If  thi'  duodciimal  system  were  adoiited,  and  the 
tiuure  12  were  written  '  10.  "  there  woulil  have  to  lie  special  ligures  for 
10  and  II.  and  ■  10  •  woul.l  be  read  ■  I2.'  Both  the  authors  had 
piiinted  out  the  mihUnderstaniling  that  had  existed  in  the  minds  of  the 
British  nation  as  regardeil  "decimalisation.'"  aiul  "  mclricalisation.'' 
lleeimali«ation  seemeil  to  liini  oni-  of  the  most  funilan<ental  things.  The 
fuel  thai  the  me!re  was  divided  into  10  parts,  and  that  those  parts  were 
ilivided  by  10.  appealed  to  c-v.-ry  boy  at  .school.  Thi'  change  would 
probably  be  |i-ss  iiiionvenient  to  Britishers  if  a  decimalised  Britisl- 
»y»leri>  were  adojiled.  Cetting  over  tl  e  obstacles  should  l)e  nothng  for 
"•leh  a  nation  a-,  the  British.  It  wiw  tl-e  business  of  the  technical  U'cii 
to  direct  till-  |ir«<  li<  fl  men,  unri  the  former  should  be  guided  in  tlicii 
<|e<'iHion  by  I  he  higlie<t  considiTulions —those  of  the  nation  and  of 
huintnily. 

.Major  i;.  II.  l'i.\is\NT  (^'reneh  .\riny)  said,  as  u  buyer  of  British  war 
mati-rini.  lie  had  to  convert  milimetre  menHurementH  into  British  sizes. 
some  of  which  involved  eighths  and  siNti-enlhs  and  some  sevi'iitlis  of  an 
ii-eh.  ,\  year  of  war  iiiighl  have  iii'cn  snveil  if  tlic'  dcciMiiil  anil  metric 
sy«t<-m«  hail  been  in  use  in  Kngland.  lie  had  seen  Knglish  and  French 
cnuinecrK  fail  to  make  one  nnollier  iini|er'<tHnil  bi'iause  of  the  ditTereiic  e 
of  llieir  iiieaHiirenient'-.  What  a  Frenchman  lulled  I -."lO  metres  Ihi 
Kngli-linian  caUeil  I  f  I .  IIJ  in.  How  many  days  midlil  be  saved  and 
how  mnnv  lon«  of  bniiiis  iiiikIiI  hive  been  sjiard  lor  lietier  use  if  Tommy 
had  only  knuwii  I  he  metric  and  dei  iinal  systems. 

Mr,  UiMiK.ii  T  Hmitii  suiil  .Mr.  .Mkliis.'.n  had  flisci.wil  how  the  pro 
po«sl  ehonue  would  affecl  |N'op|e  mIiii  neilber  eBlculaled  mentally  nor 
iiAcd  deeiniaN.  11  the  elinnge  w.  eld  alleel  adversely  people  in  evcryilHy 
life  the  diniriillicii  would  lie  ureal  hi  France  no  ilillii  ully  was  e\'. 
|H'iienced.  The  vegelable  hawker  aeliinlly  "old  bin  polaloes  ai  «o  iiianv 
«oiH  p<'r  livie.  .\  meaiiiii  is|inil  In  two'  litres  was  used  regularly  for 
I  ider  Thev  «l»o  iiM'il  the  ■  perclie  "  (or  nn'iiiiiiring  land  ;  ihey  liail 
niensiiro  ilivid'ul  inln  ponies,  nnd  (lie  French  caral  of  200  iiiilligraii>H 

llild  Imcii  legalised  for  wi.iyliiiiij  ;ji.||..,  Ill  lliin  rl try.       The  steie  or  cubic 

metre,  which  wa.-  used  in  Frmiee  for  iiieasiiriiig  lili'ber,  was  unol  her  case 
of  All  old  ineii..iire  lieliiif  altered  to  lil  the  nielrlc  KVnlem.  If  the  French 
I  oulil  >'lll  iiie  their  own  weiglita  and  iiicasun"<.  iidnpliiig  Ihein  In  suit 
iiKMlern  "laiidanl*.  surely  we  i  oiilil  do  the  naipe 

Coiriii.  lliiisTiiw  "Old  lliere  W'le  few  inngnelos  made  here  before  the 
war.  mill  il  w«<  iieee-««ry  to  liiiilil  up  llie  iiiilimtry  i|iiiilily.  The  Ki.urn 
ineni  slniiilardiMed  I  lie  tiiuehinc*  being  lumed  mil  by  inannlactiiier  <• 
Im'Ioic  Ihe  KnKineeriiig  .SlaiiilanU  I  oiiiiiMllee  ilenll  with  llie  iiiallct 
The  dimensions  were  slaiiilnidised  on  llie  iiielin  syileni,  uillioiiuli 
W5"hei  .  were  bouKhl  III  m/.e,  o|  (racljiinn  o(  an  iin  h,  and  Whilworlli 
•crows  wero  iiwkI,  and  were  aNo  n»cd  in  melhc  count rlcH.  :i,()00  o(  Ihenn 
iiMchIno*  li»d  bwMi  mode  on  the  metric  iVKtom,  nnd  thousandi  of  draw- 


ings of  them  must  exist  in  metric  dimensions,  and  many  shops  were 
working  to  them  without  trouble.  In  1913  we  sent  to  metric  eountric-. 
281,000  tons  of  electrical,  pumping,  agricultural,  mining,  textile  and 
unenumerated  machinery,  boilers  and  machine  tools  to  metric  countries, 
and  203,000  tons  to  English  system  countries,  and  it  would  seem  hazar- 
dous to  prejudice  our  trade  with  the  latter  group  unless  they  oould  bo 
got  to  come  into  line.  We  sent  twice  as  many  motor  cars  and  cycles 
to  English  standard  countries  as  to  metric  countries,  and  of  scientific 
instruments  £-1.28,000  worth  to  English  system  countries  compared  with 
£271,000  worth  to  metric  countries.  As  the  British  standard  places 
counted  for  about  twice  as  much  as  the  others,  one  should  go  carefully 
before  making  a  change  for  sentimental  reasons. 

Mr.  D.  -Vdamsox  said  the  subject  of  linear  measurements  was  sufficient 
for  discussion  for  the  present.  Sir.  Atkinson  had  laid  down  a  proper 
cour.se  of  progress  by  which  the  metric,  standard  of  linear  measurements 
could  ultimately  be  attained  ;  but  there  were  many  steps  to  be  taken 
before  that  would  be  reached,  and  they  would  take  a.  long  time.  Men 
were  making  parts  to  fit  something  which  was  made  some  time  ago. 
.Agricultural  engineers  got  orders  for  parts  for  machinery  50  years'  old. 
That  could  not  be  done  if  the  round  figure  measurements  for  metric  sizes 
were  adopted.  The  adoption  of  the  metric  units  meant  throwing  ovei . 
board  everything  Whitworth  had  established  in  the  way  of  interchange, 
ability  of  parts.  The  textile  machinery  trade  of  Lancashire  were 
unanimously  opposed  to  the  compirtsory  adoption  of  the  metric  measure 
mcnts.  If  it  became  compulsory,  a  day  for  scrapping  the  old  plant 
would  have  to  be  fixed,  as  new  parts  for  it  could  not  be  supplied.  His 
tirm  manufactured  150  sizes  of  tools,  varying  from  1  ft,  ti  in.  to  10  ft.  6  in. 
diameter.  They  had  half  a  dozen  corresponding  li.sts  of  German  makers 
ami  those  li.sts  w^ere  arranged  in  regular  metric  steps,  and.  instead  of  150, 
they  contained  about  50  sizes  over  the  same  range.  The  Germans  made 
tlie  customer  take  something  approx  iraate.  which  he  would  not  take  from 
an  English  maker.  If  100  of  the.  I  50  sizes  were  abandoned,  it  meant 
£10.000  worth  of  tools  would  be  thrown  away,  and  money  would  have  to 
be  foiuid  to  replace  them.  Would  they  be  able  to  sell  their  goods  any 
cheaper  or  better  abroad  under  the  metric  system  '!  Would  an  engine  he 
better  or  cheaper  for  being  made  to  metric  dimensions  ?  He  protested 
against  this  debatable  question  being  raised  at  this  ti  me,  when  shop 
managers  had  as  much  as  they  could  do  with  production  and  labour 
questions.  The  jewellers  and  others  had  adopted  metric  units  volun- 
tarily.     Let  engineers  also  adopt  them  when  they  found  it  convenient. 

Mr.  E.  Ci.  C.  B.\RTON  said  in  .\ustralia  they  had  asked  for  the  metric 
system  for  a  long  time,  but  the  British  ilinisters  had  slammed  the  door. 
There  were  going  to  be  more  metric  countries,  and  .\sutralia  was  going  to 
be  one  of  them,  .\mcricans  said  if  England  adopted  the  metric  .system 
America  must  do  it  also.  Austraha  had  passed  the  necessary  resolutions 
through  Parhament  for  its  adoption,  and  were  waiting  for  the  old  country 
to  move.  They  would  not  wait  for  ever.  It  must  be  done  coinpulsorily. 
.Mr.  Dickinson,  chairman  of  the  Bath  Chamber  of  Commerce,  had  told  him 
that  he  received  an  intimation  not  long  ago  that  the  metric  carat  mu.st  be 
adopted.  The  jewellers  thought  they  wouUl  be  ruined,  but  at  the  end  of 
a  week  they  would  not  have  gone  back  to  the  old  system.  He  found 
everybody  in  England  agreed  that  we  must  have  the  metric  system  some 
day.  but  did  not  want  it  in  their  day. 

Sir.  H.  .\1.  HoB.utT  said  the  eonditions  in  regard  to  the  adoption  of  the 
metric  system  did  not  seem  any  more  encouraging  in  .America  than  here, 
due  speaker  thought  it  might  be  reached  here  in  10  years.  One  dare  not 
contcmplat"  what  might  happen  in  10  years.  These  were  the  days  of 
doing  great  things  in  a  short  time.  The  metric  system  was  much  more 
gi'uerally  held  to  be  the  best  sy.stem  than  appeared  on  the  surface.  He 
believed"  in  it.  but  he  was  obliged  to  make  his  rei)orts  in  the  British  units. 
Thousands  of  engineers  were  in  the  same  plight.  Nothing  could  come  of 
their  belief  in  the  metric  system  without  collective  elt'ort.  Bodies  such 
as  that  Institution  were  th'c  bodies  that  could  lake  the  steps  that  would 
He  Ihouglit  it  WHS  the  duty  of  Ihe  older  men 
the  vnnng  men.  wlin  would  be  tilling  their 


enable  progress  to  be  made 
to  take  their  mandate  fro 
places  in  20  years'  time. 

('apt.  1).  H,  Kknnkdv  said  (hat  if  nothing  Miir  done  a.>  the  result  of 
that  night's  discussion  it  would  be  a  reiiroach  to  thai  leiirncd  society, 
lie  had  had  to  report  on  the  construction  of  ainraft  and  the  ditlicully  of 
obtaining  lengths  of  copper  tube  for  aircraft.  Orders  had  been  sent  to 
the  tube  manufacturers  in  various  ways.  They  got  orders  for.  .say. 
300  ft.  of  tube  I  in.  external  diameter  and  \H  legal  S.W.Ci.  :  they  got 
orders  in  terms  of  inlernal  diameter,  and  legal  S.W.G,  in  lermsof  Ball  and 
Whilworlh  gauges,  and  in  terms  of  uielrieal  exiernal  diameter  and  (if 
tnelrieal  internal  diameter.  The  Brilisli  manufaelurcr  went  on  booking 
lire  orders,  and  wlicn  he  got  a  big  enough  order  nmdc  the  die  and  mandril 
and  went  on  with  the  job.  It  lie  did  not  gel  a  big  order  lie  booked  a 
small  one,  and  kept  it  in  Ihe  hope  thai  a  big  one  would  come  along,  A 
drastic  remedy  was  applied,  and  the  people  ordering  were  lold  that  Ihey 
miiHi  oilier  in'a  certain  way.  The  moral  was  thai  il  was  up  to  (hem  ti 
make  up  ihclr  minds  to  useone  system,  and  il  uiu.sl  lie  made  compulsory 
It  was  wrong  to  say  our  eliildiv'n  must  learn  (lie  olisolele  weights  and 
iileaNiircs  because  we  had  had  lo  learn  llieni. 

Mr.   H.   l!iiTTK\nntii  said  Mr.  Massey  had  I" ^'iiii  his  spi h  b\   upoh. 

gising  for  I  lie  fail  I  lull  he  wiis  uelling  old.  With  griiil  respect,  he  (Mr 
llollenburg)  llioiight  llie  fact  liiiil  Mr.  Massey  liiuiwl  (he  second  cliang. 
(lo  llie  luetiie  syHlein)  the  harder  explaineil  a  good  deal.  .\s  people  got 
old    Ihey  gnl    iiilo  n    posilion    in    which   (hey  could   decide   wlicther  an 

<>ii;iiiiHaliiiii  should  1 Iiiingcd.  bill  as  they  approai'licil  I  hat  lioiioui'i 

IH..1I1011  Ihey  were  losing  llie  inenlal  suppleness  and  iicliviiy  winch  would 
hiive  made  ihe  eliaiige  appear  a  possible  if  nol  easy  Ihing.  They  should 
obtain  the  young  meii's  view  of  the  Mituation.  The  questionjof  I  (In 
bnlanco  of  ndvnnlngo  bclwuon  our  getting  into  motric  markotK.iwid  Ihe 
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metric  nations  getting  into  the  nonmetrif  markets  was  too  small  a  view 
<>f  the  subject.  The  question  was  whether  the  adoption  of  the  metric 
system  would  produce  such  increased  itiiricncy  antl  speed  as  would  help 
us  to  get  into  those  foreifm  markets.  H'-  did  not  think  the  mere  using 
of  the  metric  system  would  do  so.  If  thi y  had  a  transition  stage  there 
would  be  extreme  confusion,  and  it  w<miH  afford  opportunities  for  dis- 
lionest  practices. 

.\Ir.  J.  Roberts  said  in  British  .Acts  of  Parliament  words  often  had  two 
meanings.  .\  ton  of  coal,  in  addition  to  nwaninii  a  weight,  also  meant 
the  quantity  one  would  have  to  bum.  He  thought  Mr.  Atkinson  had 
adopted  a  mistaken  [jolicy  in  taking  the  meaning  of  a  word  by  some 
specification,  and  not  looluog  at  the  whole  surroundings  and  finding  out 
how  it  was  actually  u.scd.  It  was  easy  to  change  the  measures  of  Uind. 
In  Ireland  the  measure  of  the  acre  had  been  changed  to  that  of  the 
pjiglish  acre,  and  in  documents  of  20  or  3(1  year-  ago  measurements  were 
usually  given  in  both  Knglish  and  Irish  measures.  With  regard  to 
coinage,  the  new  and  old  values  could  be  iu  the  i  oins  until  the  people  got 
accustomed  to  the  new  values.  In  Kgvpt  l\c  had  .se<'n  thermometers 
marked  with  Ijoth  the  Fahrenheit  and  Centigrade  s<'alcs,  and  even 
Ethiopian  carriage  drivers  submitted  to  their  passengers  a  chart  showing 
distances  in  British  and  metric  terms,  and  the  fares  in  two  kinds  of 
curnncv. 


Iteport    on    (>ertain    Mi'lhotls    of    Pro- 
ducing^ Vacuum. 

The  (init  report  on  this  subject  to  the  Couiicil  of  the  Xortli-Kn.st 
'i;ist  Institution  of  Knuineera  and  Shipbuilders  lias  been  drnun  up 
\  Messrs.  K.  L.  drcle,  ''.  \V.  Cairiss,  .M.Sc.  and  .1.  .Morrfiw.  D.Se. 

The  report  is  illustrated  by  mimerous  diagrams,  and  full  results 
ire  given.  It  is  concerned  with  reciprocating  pumps  only  (other 
types  beinp  reserved  for  later  reports),  the  tests  being  carried  out  on 
plant  by  Kieh.irdsoii-v  We.stjiarth  &  Co.,  at  tlieir  Hartlepool  Work.s. 

From  »i  l*N-biii(al  staniiiioint  the  report  ileinonstrates  l>eyoud 
quention  that  no  Mii'clianicn!  contrivance  is  so  simple  and  so  efficient 
as  a  steam  ji-t  for  lompresjiing  a  large  volume  of  highly  atteniiate<l 
air  through  a  .small  decree  of  compression,  and,  as  is  already  well 
known  to  engineers,  a  reciprocating  air  pump  is  a  very  efficient  means 
for  discharging  moderate  \<iliune8  under  a  liigb  degrtn-  of  compres- 
sion. ConHequently,  the  coiTecf  solution  of  the  problem  of  air  clis- 
i'harge  from  a  condenser  is  to  withdraw  a  large  volume  of  lerated 
vapour  by  means  i.f  one  <.r  more  steam  jets  and  coiiipre.s.s  it  through 
the  range  of  compression  in  which  the  stenm  jet  works  with  very 
high  cciniomy.  and  then  pa.-s  it  cti  at  such  an  abs.)hitc  pressure  that 
in  air  pump  or  other  device  can  discharge  it  to  the  almospherc  also 
ilh  very  high  ecotnmy. 

It  is,  further.  (,f  particular  moment  to  note  that,  whilst  the  ustkof 

-team  jet  has  hitherto  been  a.ss.ieiati"!  mainly  with  the  production 

■    high  vacuum  such  as  is  rer|uire<l  for  steam  turbines,  the  reixirl 

I  dtea  it  I'lear  that,   lor  the   pnidiiction  of  Uiw  vm-uinn  such  us  is 

-I  inilard  for  the   reiiproealing  engines  of  cargo  vessels,  the  jet  system 

may  Ih-  even  more  elb'ctive. 

I'Vom  the  slaMiliM>int  of  economy,  (he  elleeUs  of  the  adoption  of  the 
jel  Hyntem  are  evidently  e.xtrenu'ly  valuable.  .Aa  ia  well  known,  a 
reciprtHiitling  air  pump  is  u  highly  im|Mirlant  auxiliary  on  a  steam. 
ship.  Its  cost  de|N'nds  on  its  si/.e,  it-,  wear  and  tear  on  its  sjK-ed  of 
working,  and  its  economy  in  o|>eration  on  the  quantity  of  Hteiiiu  that 
it  uses.  The  re|Mirl  showj.  that  for  i  l'imo  duly  the  combination  of  a 
steumjet  on  the  kinetic  system  wiilallim  the  spi-ed  of  a  givi-n  pump 
lo  be  reduced  from  (M»  strokes  |mt  iiiinutc  to  2'l.  ami  the  eonsiniiplion 
of  sli'iim  lo  be  re<  lined  by  oiu-lhird.  tin'  pump  mechaniNm  remaining 
exactly  aji  at  present.  Alternately  am!  ob\  nnisly.  an  iluU'|HMidently 
•  Iriven  pump  may  be  made  Nmnller  for  .i  given  duty,  or,  in  the  eiute  of 
■  argo  vesstls  in  which  the  air  piiiiip  h  ciriveii  by  the  main  engini's. 
the  i-ntire  isoiioinic  iiilluen<'<-  of  tin-  slejim  jel  may  be  utilised  in 
lediieing  the  si/.i-  ol  the  mam  condcn-ir  and  Ijie  pum|ki  in  eonne<'tioii 
Iherewilh       Herein  lies  (lie  pn-m-iit  x.iliicof  the  report. 


I,4-i;jil     liilrll  i^«'ii<-<- 


The  Kontlnxton  and  Not' In:  H  II  Joint  S  atlcn  D'spule. 

"U  I It)  Ml    .In.li..'   \|.i  nrdH    I.  .d  U'fMre  h.in  ,>  .{„;  m\  pa|H<r  en>e 

'•(  111..  KriMuigl..!.  .V  Knighl-bii.b-  I  I..  1.1.  ianhtliig  C.  (I.I.I  )  r.  the 
N'olliiiH  Mill  KI.Miri.  Co  (l.td  I.  wIh  i.  ...n..  up  ii|Hin  the  rotiKideml mn 
"(  All  iirliilriil..i'.  nwnrd  ailviTai'  I"  i  li.  \..tling  Hill  C"  «p.m  «  itiapillx 
'..IWD'ii  111.'  ivto  .  ..nip.iiii.'a  with  i.l.i.li.e  Iu  the  ii«<-  of  pjn'lMeitl  |Miwrr 
'Mini  their  I. lint  Htitllon. 

Mr  'r.imhii,  K  c  ,  mid  Mr  Hrii.T  'riii.ninn  weh-  .'oiiiiwl  lor  Hw  Nnlling 
III'  Co.  .uiil  Mr  Wwy  Kii..».  K"  .  "ii'l  .Mr.  Mnrrioll  rppnoirntoil  ll«i> 
I',     r,    ,in.|,„i  ,V    Klliuhlabllllge  I'.. 

^1'       I'oMI.IN,    K.C,    III    OIN'MllIU,   *»)'l    'I'.ll    Ihe   !I|N'.  ml    .'IWO  AHMe  OUl    ft 

.11.  ,i»  ir.l  miide  liy  Mr  .1.  Swinbiiin.'  in  eiiniir< Hon  with  •  dllTelrn.  e 
l.el»...ii   III),   two  eonipnnlpa  nm  lo  ...rUUi  agrreinenla   win.  h  they   Iia.I 


entered  into.  The  agreements  related  to  the  erection  and  maintenance 
of  a  joint  power  station,  and  the  nature  of  the  question  in  dispute 
between  them  was  substantially  as  to  whether  or  not  the  Notting  Hill 
company  in  certain  circumstances  had  failed  to  take  from  the  joint 
generating  station  erected  by  the  companies  the  amount  of  electrical 
energy  which,  by  reason  of  their  obhgations  under  the  agreement  and  the 
special  act,  they  were  bound  to  take.  It  was  a  question  of  alleged  breach 
of  contract.  It  was  alleged  against  the  Xotting  Hill  company  that  they 
ought  to  have  taken  more  current  than  they  had  taken  from  the  joint 
station,  but  his  case,  wa.s  that  one  of  the  purposes  for  wliich  it  was  alleged 
they  ought  to  have  taken  current  and  for  whi.li  they  had  not  taken 
current  waj*  a  purpose  that  was  outside  of  the  sjKvial  Act  altogether, 
and  for  which  it  would  never  have  been  possible  for  the  generating  station 
to  have  supplied  current  consistent  with  the  provisions  of  the  .\et. 
Under  the  agreement  it  was  provided  that  the  output  of  l.SCKUHHl  watts 
might  be  used  by  the  companies  as  they  should  requin..  but  it  was  after- 
wards agreed  between  the  two  companies  that  the  Kensington  .  unipan' 
should  not  be  entitled  to  use  more  than  l.2(Kl.(Ki(l  watt-s  without  tlit. 
consent  in  writing  of  the  Notting  Hill  company,  and  the  Notting  Hill 
company  should  not  be  entitled  to  use  more  than  IKKI.IKKI  watts  without 
the  lonsent  in  writing  of  the  Kensington  company.  If  the  joint  station 
was  unalili'  to  supply  the  total  output  required  the  companies  could  take 
the  available  output  in  accordance  with  the  proportions  indicated,  or 
in  such  proportions  as  might  be  agreed  upon  from  time  to  time.  I'nder 
this  agreement  the  Notting  Hill  company  had  taken  their  maximum, 
and  yet  they  had  bei-n  fixed  with  damages  in  thi-  arbitrator's  award  for 
not  having  taken  more. 

.Mr.  Vesev  Kxox,  K.C,  interposing  for  the  Kensington  comjianyr 
said  that  the  joint  station  had  become  much  larger. 

.Mr.  ToMLix  said  he  was  instructed  that  the  Notting  Hill  company 
had  taken  a  third  of  the  inirea.scd  output.  .After deahng  in  detail  with 
the  various  agreements  and  the  provisions  of  the  .Acts  conferring  tho 
powers  on  the  compani.'s.  incidental  to  the  erection  of  the  joint  power 
station  at  Hammersmith.  Mr.  Tomlin  .said  his  case  was  that  the  Act 
authorised  the  ae((uisition  of  land  and  the  construction  of  the  joint 
station  for  one  purpo.se  only— for  su]>plying  energy  within  the  area«  of 
supply  for  the  time  being  authori.sed.  and  nothing  out.side  of  those  area* 
fell  within  the  scope  of  the  agn-cments.  and  any  agreement,  therefore, 
for  the  use  of  electrical  energy  supplied  by  the  joint  station  for  some 
pur|io.ses  outside  of  (hat  would  have  been  iillrti  i-inn.  The  Notting  Hill 
company  had  had  damages  awarded  against  them  for  not  taking  from 
the  joint  station  energy  for  a  district  that  was  outside  of  the  statutory 
area.  The  fac^t  was  they  could  not  have  supplie<l  that  district  from  the 
joint  power  station  except  at  enormous  commercial  loss,  as  it  involved  a 
low-tension  continuous-current  supply  and  thev  could  not  and  would 
not  have  done  it. 

.Mr.  \i-;sKV  Kxox,  K.C..  interpiwing.  sai.l  that  the  arbitrator  who  had 
made  til.,  awani  was  an  ex|M.rieneed  electrical  enginivr  :  the  Notting 
Hill  c..Mipany  si-t  up  Ix-fore  him  the  c8.se  that  they  eoul.l  not  |><\s.sibly 
hav(.  taken  this  supply  from  the  joint  power  .station  and  the  arliilratoV 
found  against  the  Nolling  Hill  company  on  that  ontention.  The  ..ftse 
for  the  Ki.nsington  A  Knightsbridge  eom|iany  was  that  Ih.'  suppiv  .-ould 
have  bc.n  and  shouhl  have  Ihh.u  given  from  the  joint  station. 

.Mr.  T.iMi.ix  .said  that  their  ca.si.  „n  this  was  that  thi-  supply  <..ul.l  imly 
have  Ims-u  taken  (r.mi  the  joint  p.iwer  station  at  gn.at  .  ..iiinier.  inl  loss, 
anil  111.,  (vidence  on  the  other  side  was  also  to  thi-  saiiie  elfis  I.  Thev 
w.iuhl  not  have  bi-en  able  to  supply  that  district  at  all  e\....pt  for  the  fact 
that  th.'y  were  able  to  niak|.  arrangements  for  Ihi-  supply  fnuu  the 
.Metropolitan  Kli..tric  .Supply  C.>.  The  distri.t  in  i|ii|.slioii  was  the 
Kensiil  New  Town  hsality  and  tli..  nrrangi.nient  iH-gan  nlu.ut  th.'  venr 
l!MI!l.  The  elleet  of  the  liiiding  of  ihe  arbitrator  was  th.Hl  the  Notting 
Hill  company  had  lo  take  Ihe  power  for  any  purp.iM.  ...niu-eleil  with 
any  business  they  might  be  .■..n.erui.d  with  fnun  tin-  joint  gcii. 'rating 
station.  ..x.ept  as  to  what  th..\  .  ..idd  g>.t  from  its  ..wii  plii.-.-  at  Kuliner- 
pla.e.  Notting  Hill.  So  that  ihe  effect  of  Ihe  lindiiig  was  thai.  siip|Mv.o 
the  I'oiiipnny  was  invited  by  the  owner  of  n  lurgi-  building  .-slale  ..n  th 
<i«ist  who  had  also  ..iniplele  ...iitrol  of  Ihe  whol..  ana.  in.  In. ling  all 
r.Mi.ls.  1.1  develop  his  estate  by  supplying  power,  the  K.iisiiii;l..n  <...ni|wnv 
..oulil  say  to  Ihe  Notting  Hill  .  ..nipaiiy.  •  you  .nun.. I  .1..  llinl  unlevs  y..ii 
Ittke  Ihe  eleclri|.Hl  power  fn>iii  our  joint  giMirraling  «l«li..n  nt  lUmnier 
"inith  ■'  Sup|Hiw.  in  .'onnivtion  with  the  ih'velopmeut  of  a  pla.^- 
like  i-jisllHiurne  Ihe  Duke  of  llevoiishiri-  had  invilisl  llir  NoIIiiib  Hill 
...liipniiy  to  develop  Ihe  .I.Mlri.  lighting  of  the  pin.  e.  the  K.nsington 
.•ompnny  ..luM  wiy  !.•  th..  Nolling  Hill  .'onipnny  'you  .nnnot  .1..  that 
uiil.'Ks  you  gi'l  the  el.strieni  eii.igy  from  IUnin\en.inilh  "  Tli.il  w*«  n 
suni.'i.'iilly  stnrlliiig  prt.|Muiilion  ..ven  i(  one  put  oul  ..(  ..n.  h'hi.I  the 
fail   Ihni  iin.ler  Ihe  .\cl  it  wn«  .  lenr  Ihev  .'..iild  not  '-..m 

111.'  joiiil  slniion.  e\..r'pl  for  the  niilhonn^l  nn-n.     II.  !  I.. 

ili..lnr.'  thai  th.'  nrbilrntor'«il....|sioii  w«s  in.  oii.-.  i.  K  ,||,| 

ii.il  In-  Ink.. II  from  the  j..inl  «liili..ii  foi  .mv    )..,.'  ..a. 

Coiiu.,.|  pr.siislivl  1(1  il.al  Willi  III..  ..(I.s  I   ..(  I'  \,| 

of  llHIlt,  nhi.li  li.      MLi.-t'.l  -.V.     .  l,.,ii,,.  I.,  ,,^g 

Mime  i-iieri.>  Ihis  I tirt-   I.,  -iippiv  at 

•  •<eir  will  ...  ,.,.      Th..   K.iis.il   New  town 

diolri.  I  hit.l  <  ,^  .,,,., 

iiii  Thur».la>    Ml.    l.:u  ,,|    Mr    .1 

Swinburne  (.r<  Tmk    Ki  i  •  ,   ilml   Ihr 

iirbllrnlion  nwaril   w.w   »'  inieil   the 

AgnM.mi.ni. 

Mr  VKsr\  Knox.  KCIorihe  Kenninslon  ,t  Kniclilsl.ndgi<  Klerlrio 
Lighting  C.  .  nntiir.1  Ihni  Ihe  |N.inl  Inken  bv  Mr  louilm  wilh  rvgatri  lo 
Ihe  Ken««l  Town  MippU  xi»..  thai  It  v<m\,\  nol  hn\r  l>«.n  givrn  unlew 
It  »«•  gtveii  by  ilip  Molr<.|H.lii«n  I  oni|Miiiy,  »«•   n.il  open  «<i  him.  and 
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that  ilr.  Tomlin  was  not  entitled  to  put  before  the  Court  the  statement 
of  facts  on  which  to  found  this  argument.  The  maximum  power  taken 
last  year  by  both  the  companies  was  less  than  half  of  the  capacity  of  the 
joint  station,  and  there  had  always  been  an  enormous  surplus  of  current. 
There  never  had  been  any  question  of  limitation  of  output.  Mr.  Tomlin 
had  claimed  that  the  Xotting  Hill  Company  had  tr.ken  600,000  kw.,  and 
had  done  all  that  they  were  required  to  do  ;  but  that  was  a  misappre- 
hension of  the  object  of  the  relevant  clauses,  as  these  dealt  with  the 
limitation  of  the  maximum  demand.  The  clause  limited  the  amount 
which  during  a  certain  specified  period  coiUd  be  taken  from  the  joint 
station,  ill.  Tomlin's  statement  that  they  had  always  taken  600,000  kw., 
if  it  meant  that  this  had  lieen  taken  throughout  the  year,  was  absurd. 
If  it  meant  that  they  had  always  taken  that  quantity  at  certain  times  of 
the  year,  it  might  be  so  ;  but  it  had  nothing  to  do  n-itli  the  point  before 
the  Court..  The  joint  station  had  at  all  relevant  times  been  ready  and 
willing  to  give  any  supply  required  by  the  Xotting  Hill  (  ompany. 

Mr.  Justice  McCardie  :  It  seems  to  me  Jlr.  Swinburne  must  have 
found  that  the  joint  station  was  willing  to  supply,  otherwise  he  would 
not  have  awarded  damages. 

Mr.  X'e.sey  Knox  :  Yes,  ready  and  willing  to  supply  as  much  as  was 
required. 

Mr.  Justice  McCabdie  said  that  difiBcult  matters  were  arising  with 
regard  to  the  facts  found  by  the  arbitrator.  If  they  were  to  get  on  with 
that  hearing  they  must  trj-  to  formulate  some  common  basis  of  facts. 

Mr.  ToJiLiN  said  that  the  capacity  of  the  joint  station  had  been  in- 
creased from  time  to  time,  and,  instead  of  being  limited  to  1,800  kw.. 
it  was  now  9,000  kw.  His  ditnts  had,  in  regard  to  the  total,  always 
taken  the  fair  proportion  pronded  for  in  the  agreements.  There  had  been 
times  when  the  station  had  not  been  in  a  position  to  give  them  all  that 
they  wanted. 

On  Kriday  Mr.  Tomlin,  K.C  replied  on  behalf  of  the  Notting  Hill 
Company.  He  said  the  root  question  in  the  case  was  what  was  the 
contract  the  Notting  Hill  Company  had  entered  into  and  what  had  they 
contracted  to  do  ?  If  they  had  contracted  to  do  something  that  was 
within  their  powers,  and  had  not  carried  it  out,  they  were  liable  in 
damages  ;  but  if  it  was  not  within  their  powers,  they  were  not  liable  in 
damages,  bccaus*-  there  was  no  contractual  obligation  of  which  there  had 
been  a  breach,  as  they  never  had  the  contractual  capacity  to  bind  them- 
selves by  such  obligation.     , 

Mr.  Justice  McCardie,  in  the  course  of  Jlr.  Tomlin's  reply,  observed, 
amid  laughter,  that  he  had  not  yet  seen  one  definite  or  illuminating 
feature  of  the  ca.se. 

Mr.  Tomlin,  K.C,  argued  that  upon  the  agreement  there  were  two 
limitations — the  supply  was  to  be  within  the  statutory  area,  and  there 
was  to  be  "  a  reasonable  amount  "  taken.  .4s  the  Kensal  Town  area 
was  outside  of  the  statutory  area,  if  he  was  right  that  concluded  the 
whole  point  in  his  favour.  Counsel  also  submitted  that  it  could  not  be 
•  ontended  that  as  the  arbitrator  had  found  damage  there  was  an  end  of 
the  matter.  The  award  had  beep  framed  in  an  alternative  sense  by  Mr. 
Swinburne.  The  Kensington  Company  could  only  found  a  claim  on  a 
breach  by  thi-  Notting  Hill  <  ompany  of  a  valid  obligation,  and  they  liad 
to  show  that  there  was  an  obligation  of  which  there  was  a  breach,  and  in 
respect  of  which  u  claim  for  damages  arose.  There  had  been  a  supply  to 
an  area  oiitsidf!  the  statutory  area  which  was  ultra  vires,  and  the  Ken- 
sington Company  wen-  now  .seeking  to  say  that  the  Notting  Hill  Com- 
pany were  bound  to  take  the  aup|j|y  from  the  joint  station  '  for  any 
pur|)OHe.'"  even  if  it  was  illegal  or  ultra  vires.  The  argument  really  was, 
"  You  liftvi-  contracted  on  something  which  is  illegal,  and  we  ought  to 
hove  something  out  of  it-  w<'  ought  to  have  a  finger  in  the  pie."  That 
was  an  inipossibh'  position. 

Judgrricnl  was  res<;rvi'd. 
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The  Oira  n-B)  ertscn  Lai  p  Ltlgatirn. 

Mr.  Hunter  (Jrav  on  Dec,  18  applii><l  to  .Mr.  .Iiis(i<-e  Kvi-  for  approval 
<if  minutes  of  agn-'enii'nl  arranged  bi-tween  the  ()srainl!oberlson  Lamp 
Works  anil  the  Klectrical  Kngineering  A  l->|nipmeiit  (  <..  (I.til.). 

His  l/irilshlp  made  thf;  order  asked  for. 

(In  Thupulay  lust  .Mr.  Hunter  Cniy  uIm.  inoveil  fur  jtiilgmcnl  in  Iw- 
cimes  in  whi'h'lhe  (»Kriim-Hol"-rUon  Ijiinp  W'.irks  (1,1.1.)  were  plaint  ills, 
the  first  being  .igiiinst  (he  Serena  Supply  Co.  and  Ihi'  Ki-ci,nil  against  the 
l-li'tri'-  l,.in.p  Supplf  Co.  (  onncel  xnirl  that  the  circ  nnislHMces  were 
.  ^,>.  llv  111.-  »..in<-  as  iii  n  e«»o  in  wlii.h  his  {.ordship  had  pnviously  given 
ii,.k-n  .  r.i.  iin.l  it  was  a  ..inwnl  order  for  which  he  was  asking. 

I'      '         -(ifir:  Then  taU"  your  onlem. 

I'.  T .  Lorgs'alT  v.  South  S'Melds  Corrora  lor. 
At  the  New.ftHllo  Aiwir.wi  nH-eiilly  plnintlflf  sue.l   for  ,lainag.-s  f..r 

tmnnwA  iniiiri.-.  alleg.xl  U.  Iw  due  lo  (he  lieglig. e  o(  a  Inuii.  ar  .Iriv.r 

In.l.  f.'Ml.i'iC*  "Tvi..-.  On  N0V..1.  IHKl,  pininllfl  was  li'niliiig  a  h.«rwaiid 
u„.'..i.  wli.ii  a  Iriiiii.  nt  i.>n  iiil"  him  from  b.'liiiiil.  He  was  pulUil 
iiii.i.  .!,■  •!.  M.-  w.ii/Mn.  III.'  (....•  wIn.'N  o(  whi.li  eauwd  him  wrious 
,,  1        ■     u  „,.„.  not  .lispuled.  the  i|UC»li»n  Hi  iiunie  being  the 

'    I  I  plninlin  tWHi.  and  judKiiiPnt  won  givoo  rweordingly, 

,1  !  '■Ill  forthwith. 

lan.e  of   lir.O.   Mr.   Meyn.'ll  (f..r  def.  iiiIantN) 
.iiion,  on   111.'  ground  that  the  .laraagi's  wore 

.•  grnnle<l  the  ftppllcati'.n,  but  mmnrUeil  (hat   by  d.iing  m> 
^i.h  K.  «m...uri»ge  iho  Corporation  in  nn  apiK-ai. 


SPECIFICATiUWS  PQBLISHED. 

The  lollou/ing  abstract  t'om  some  ot  the  Specifications  recently  published  have  been 
specially  r.omptled  by  Messrs.  Mewburn.  Ei-lk  &  Pryor,  Chartered  Patent  Agents 
70  and  72.  Chancery-lane,  London,  W.C.  ' 

Whenever  the  date  applied  tor  diners  from  the  date  on  uihich  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  alter  the  title. 

1916  Specifications. 

10.882  Electromotors,  Longbottom  &  Greenhalgh.     Dynamo-electric  machinery 

(2/8/16.     Patent  of  addition  not  granted.)     1 10,916 
11,503  British  Insulated  &  Helsby  Cables  &  Blades.     Electric  cable  co.-.nectin? 

boxes,  fus;  switch  boxes,  dividing  bo.xes  and  the  like.     (15/8/16.)     110,919 
15,351  Mason, C.T.     Interruptersforignitionsystsms.     (30/6/15.)     101.980 
15.357  Levin.  I.  H.     Electrolytic  gas-generators.     (20/12/15.)     120,933. 
15.623  GwYNNES  (Ltd.)  &  Humphreys,   H.     Means  for  attaching  ignition  wires  to 

sparlcing  plugs  of  rotary    eroolane  engines.     (2/11/16.)     110,796 
15.675  B.T.-H.  Co.     (G.E.  Co.)     Wifeless  telephone  systems.     (2/11/16.)     110.924. 

The  device  comprises  the  usual  cathode,  ?node  and  grid,  and  a  second  grid  which 
may  be  operated  entirely  independently  of  the  first  grid.  The  high-frequency  current 
is  produced  by  coupling  the  circuit,  which  includes  one  of  these  srids.  with  the  plate 
circuit,  and  tire  control  of  the  circuit  is  secured  by  applying  the' potentials  obtained 
from  the  telephone  currents  to  the  second  grid.  The  control  exercisedby  this  second 
grid  may  be  of  the  same  order  of  magnitude  as  the. control  exercised  by  the  first  grid . 
although  the  potentials  applied  thereto  may  be  much  less  than  those  acting  upon  the 
first  grid. 
16,215  Longford,  Longford  &  Clark.   Sparking  plugs  for  internal  combustion  engines. 

(13/11/16.)     (Cognate  application,  17,885/16.)     110,950. 
16.382  Clothier,  H.  W.,  &  Reyrolle  &  Co.,  A.     Electric  switchgear.     (  5;11  '16.) 

110.808. 
16.513  Mason,  C.T.     Ignition  dynamos.     (19/6/15.)     102266. 

16.591  Stirk,  Stirk,  Stirk  &  Stirk.    Tw.o-way  master  switches  for  actuating  sets  of 
contactor  switches-for  reversing  motors  ot  planing  machines  and  other  recio- 
rocating  machines.     (20/11/16.)     110.958. 
16.610  IgranicElectricCo.  &BERCMANN.     Electrical  switchgear.  (20/11/16)  110.959. 
16,990  Marks.     (Mercury  Mfg.  Co.)     Electric  tractors.     (27/11/16.)     110,968. 
17.111   Henwood  &  Lane.     Solenoid  motor.     (29/11/16.)     110.969. 
17.275  Clo.«j<e,H.  J.     (Cloake.  C.  S.)     Pocket  Hash  lamps.     (i;u/16.)     110,823.i 
17.981  COMSTOCK  &  Technicolor  Motion  Picture  Corpn.     Method  of  controlling  and 
apparatus  for  producing  electric  arcs.     (14/12/16.)     1 10,982. 
Relates  to  the  method  of  producing  an  ionic  discharge  in  a  gap  between  opposed 
electrodes  comprising  creating  a  suitable  potential  gradient  along  the  gap.  and 
creating  in  the  region  of  the  gap  a  stream  of  magnetic  flux  angularly  shifted  with 
respect  to  the  axis  of  the  gap,  so  that  the  discharge  is  distributed  over  the  end  of  one 
electrode  in  such  manner  that  a  steady  incandescent  area  is  maintained  on  the  end 
of  the  electrode  in  substantially  normal  relationship  to  the  axis  of  the  electrode. 
18.661  Steven,  J.  A.,  &  Gotterson,  R.  J.    Control  gearfor  alternating  current  electric 
motors.    (30/12/16.)     110.836. 

1917  Specifications. 

528  Murray.     Electricweldingmachines.    (8,/3/16.)     104.675. 
1.017  Henley's  Telegraph  Works  Co.,  W.  T..  &  Povey.  R.    Suspender  for  electric 

cables  and  the  like.     (20/1/17.)     110.848. 
1.482  Tammadge&Tammadge.     Electric  dry  cells.     (30.1/17)     111,005. 
1.490  GilbertCo..  A.  C.    Toy  electric  motor.     (18/4/16.)     105.742. 
2.109  Maschinenfabrik  Oerlikon.     Means  for  securing  an  insulator  to  a  base  plate 

(12  2  16.)'    1   4.177. 
2,930  Chloride  Electrical  Storage  Co.  &  Dean,  H.       Electric  cable  connectors. 

(27  2  17.)     IK, 858. 
3.236  Ellison,  G..  &  Anderson,   J.      Electric  controllers  and  the  like,      (c/3/17.) 

110,8  2. 
3.464  Conner.  M.  S.     Magneto-electric  machines  for  ignition  in  internal  combustion 

enijin-s.      9,'3/17.l"  110,8i4» 
3.485  Ouasi-Arc  Co.  &  Tweedale.     Electric  welding  or  fusion  deposition  of  metals. 

19/3/17.)     111.026. 
3.802  Beaver.  C.  J.,  &  Clar  mont,  E.  A.      Ge  eral  and  electrical  joints.    (15/3/17.) 

110,868. 
5,402  Foss.  H..  &  Petersen.  H.     Systems  for  the  transmission  of  writing  and  the  like 

in  facsimile.     (28/4/16.)      105.914. 
A  method  of  producing  the  necessary  current  impulse  at  the  receiving  station,  in 
which  a  part  of  the  energy  of  an  alterna  ing  current  generator  connected  to  the 
transmission  win  sis  shunted  by  means  of  a  contact  arrangement,  which  is  so  actuated 
by  means  of  the  writing  at  the  sending  station  that  the  shunt  circuit  is  cut  out  by  a 
contact  pin  passing  over  the  writing. 
8.589  Cassan.     Electricbatteritsorcells.     (15.6/17.)     111.058. 
8,748  RoYCE.  F.  H..  U  Rolls-Royce  (Ltd.).     Electric  contact  breakers.    (18/6/17.) 

110,891. 
9.1 82  Delaoe.  M.  Y.     Magneto  controlling  device  enabling  internal  combustion  motors 

to  be  started  by  hand.     (1/7/16.)     107,761. 
9.405  Imray.     (Bosch.)     Interrupting  ric  ices  for  the  ignition  of  internal  combustion 

engines.     (29/6/17.)     111.062. 
11.3,58  Kenninotcn.     Mea-is  for  controlling  electric  circuits.     (7/8/17.)     111,071. 


Volunteer  NoHee.s. 

COUNTY   OF  LONDON   VOIA'NTKKR   ENGINEERS. 
Headquarters:    Baiderton-streiHi,  Oxforil-streot,  W.  I. 

Ord.'is  for  the  Week. 
Oftieor  Commanding,  Lieut.. Col. inel  C.  U.  Ci.ay.  \M>. 
Oftieerforthe  Week.      I.ieut.  C.  E.  Campliell. 
Next  for  Duty.-    I.ieut.  W.  .1.  .\.  WalUins. 

.      Urills:  Weekending  Jan.  r>,l'll8. 
.M.in.lay. — No.  3  ('om|)any.  Recruits,  Signalling,  (i.:W-8.:)0. 
Tuisdiiy.-  -I/>eture  on   I)I-moliti(ms,  ((.30,  by  ('apt.   KIcming.      I'hysieal 

Drill,  7.30. 
W.dn.'N.lay.— No.   I  Conipanv.  Drill.  Knotting  and   Lashing,  0.30  8.30. 

Reiruits.  (1,30. 
Thurn.lay.  —  No.    2    Company,    Drill.    Knotting   and    Lashing.    Ueeruits, 
Signalling,  .\mbnlanee, Medieal  i-xamination  of  Roeruits.  (1.30-8.30. 
I''rldav.    Musketry.  r..30  H.O. 

Satiii.liiy.-  -Unlri-n.hnuMits.  .St.',,  Ri.erliits.  2.4')  -1.4.1. 
Suniluy.    -Cjimmaii.lant's  I'unuhi  for  w.irk  at   Ivsher.      Parade  Waterloo 
.Siiition,  .ipposile  N.i.  10  platform,  8. 1.'i  a.m.      I'niforni.      Havci'sivek. 
wati'rii.iltli'  and  mug.     Mi.lday  rations  lo  be  carried. 
NoTK.      .VII  drills  and  pariules  wiil  be  at  hen(l<|uarters.  unless  otherwise 
stat.'.l. 

ViiliHitkrs  are  nMiiinileil  thai  liu'  range  al  Uelvoderi'-road  is  now  closed 

iiimI  all  innvl.i-lrv  will  ■><'  d at  head>|Uarlers. 

Nil  ui.Miiber  ot  (he  Corps  or dthiT  person  will  be  aliuwcd  in  the  OIliei-iN' 
.\|i'»".  the  b-.tiire  Room,  the  Ciinl.'en  or  Ihi-  Oall.'ries  during  the  lini. 
the  Range  is  opiMi. 

Ri-erilit«  will  atl.'inl  for  enginm'ring  inslnntinn  willi  th.'  Conipaniis 
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THK  reputation  of  "  Wittoii  Turbo-Alternators 
for  reliability  of  service  is  unequalled.  The 
\-entilating  arrangements  with  separate  cooling 
systems  tor  statt)r  and  rotor  are  perfect.  The 
enormous  strength  of  the  bracings  of  the  windings 
which  are  wedgi'd  and  stayed  by  a  bronze  construction 
again-l  movement  in  any  direction  gives  them 
imnnmit\-  against  damage  on  severe  short  circuits. 
().-'5o-K.v.A.  "  Witton  "  Turbo-Alternator  installed  at 
Keighley  Corporation  Power  House.  Constructed  at 
the     (ompany's     Works.     Witton.    near    Birmingliam. 

The  General  Electric  Company,  Ltd., 

K>\\s^ii\\    Victoria    Street,    London,   K.C.  4. 


Brnnche«  nnd  ARcncic«  in  nil  FmportHnt  Citi.s  of  llu-  \V..,IJ 
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EVERSHED    & 
VIGNOLES,    Ltd. 

ACTON       LANE      WORKS, 
CHISWICK.   LONDON,  W.4. 

Telegrams —  "  Dorothea,  ChisU, London." 
Telephone— Chiswick     1370    (2    Lines). 


EVERSHED 

INSTRUMENTS 

possess  characteristic  qualities. 

Consider,  for  example, 

THE  MEGGER 
TESTING   SET 

This  IS  the  only  set  obtainable  fitted 
with  a  Constant  Pressure  Generator.  It 
is  a  very  simple  instrument  to  use,  the 
process  being  merely  to  connect  two  wires, 
turn  the  handle  and  read,  it  is  soundly 
constructed  and  GUARANTEED  FOR 
FIVE  YEARS. 


•|25„.,n.3.Co«3-/'/m«/'aprr 
ln,iilaltd.  Lead  Covered  CahU 
uilh     Copper     Earlh     Sliealli. 


HENLEY 


pVERY  year  we  manufacture  tens 
of  thousands  of  miles  of  small 
electric  wire  insulated  with  Vulcanised 
India  Rubber,  as  well  as  large 
Feeder  Cables. 

\Y/E  have  separate  factories  (at  North 
Woolwich    and    Gravesend,    Eng- 
land),each  devoting  its  energies  toone 
lype. 

\/OU  siiould  ask  us  to  quote  for  your 
requirements    in    aiit/    size     or    type 
<i(       Electric     Cables     for     use     under 
any   working  condilion. 


\v.    1.   iiHNLKY's  'ii<:le(;raph   works   CO.,  \Ad: 

HlomficUl    Street.     LONDON,    KC.  2. 
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Patents  and  Trade  Marks. 

The  raemlicrs  of  the  Patents.  Trade  Marks  and  Uesigns  Section  of 
tlie  London  ("lianiber  of  Commerce  ha\e  had  under  consideration 
the  Bills  for  amendLnjr  the  Patents  and  l)esi<rns  Act  (1907)  and  the 
Trade  Marks  .Act  nn05),  and  committees  wero  appointed  to  take 
■action  t^)  .sstniro  certain  amendments  in  Ijoth  measures. 

The  section  expressed  the  view  that  any  legislative  propo.sals  neee.ssary 
to  deal  with  the  (|uestion  of  the  prolongatioii  or  extension  of  patents 
should  ho  embodied  in  a  separate  measure  ami  passed  into  law  as  speedily 
aspossible.  anil  that  as  many  of  the  other  proposals  in  tho  Patents  Bill 
are  of  a  contentious  nature  they  should  be  embodied  in  a  separate 
measure.  Objection  was  taken  to  certain  clauses  of  the  Trade  Marks 
Bill,  more  especially  to  Clause  7.  providing;  for  the  removal  from  the 
register  of  wor«l  trade  marks  u.scd  as  names  of  articles. 

*  :;:  *  rS 

British  Firms  and  Australian  Income  Tax. 

The  Australian  .Assiciation  of  British  Muniifacturer.s.and  their 
Representatives  hius  issued  a  statement  in  regard  to  this  matter. 

It  is  stated  that  although  .Sec.  1.3  of  the  Kederal  Income  Tax  A88es,s- 
ment  .Act  has  been  repealed,  it  does  not  follow  that  in  all  cases  returns  are 
not  required  in  rc^rard  to  sales  in  .Australia  on  aeinunt  of  overseas  prin- 
«ipals.  The  i|ue>lion  depemis  upon  whether  the  business  is  within  the 
meaning  of  tlie  law  carried  on  in  Australia  on  account  of  oversca.s  prin- 
cipals, and  in  any  case  where  a  business  is  so  carried  on  in  .\ustralia  it 
is  necessary  to  asci-rtain  the  amount  of  profit  aecnicd  in  Australia  from 
the  business.  Tin'  .Vctin;;  Commissioner  of  Taxation  states  in  a  memo- 
randum that  the  points  to  be  considered  in  deciding  the  question  arc 
(I)  the  pla<:i'  where  the  contract  is  accepted,  (2)  the  place  of  dehvcry,  and 
(.'))khc  plaiM*  of  payini-nt,  and  the  trade  is  deemed  to  liavc  taken  place 
in  .\ustralia  when  t  ivo  or  three  places  are  in  .Austral  a 
*  •  •  * 

An  Air  Inventions  Committee. 

l/ord  tViwdray  re<M'ntIy  appointed  an  .Air  Inventions  ('omraittee 
for  the  [)urpose  of  invest iuatioi;  inventions  and  for  developing  and 
putting  in  operation  as  soon  as  pos.sibic  any  invention  wliieh  promises 
to  add  to  the  eflieiency  of  aircraft. 

'V\v-  Committee,  whose  adilrcss  is  2,  Clement's  Inn,  l<omlun,  W.C.  2, 
is  aomiMMed  ns  follows  :  .Mr.  (lorad'  Darwin,  l'".K.S.  (('hnirmnn).  .Major- 
funeral  l,uik.  C.B..  C.M.t;.  (I'l..  C/„i.rfFi<i«).  Sir  I)u(!ald  Clark.  K.B.K.. 
riVS..  Sir  KichanI  tJla/jbrook.  I'.U.S.,  Prof.  H.  I,.  Callendar,  K.R.S., 
I'rof.  c.  H.  I/Ms.  K.K.S.,  Pn.f.  .1.  Iv  Pelavel.  IMt.S  ,  Mr.  L.  Bairstow. 
C.B.K..  K.I'..S.,  I.ieut.. Commander  \Vim|HTis,  |{..S.\'.K.,  .Major  (J. 
Taylor,  U.K.C..  (apt.  H.  .M.  .loncs  ll.l'.C..  (apt.  A.  V,  Mill  (.Munitions 
liiTontions  lli-partmi'nt).  .Mr,  .1.  I'    Milliii;;tiiM.  and  Mr.  I',  \V.  Ijini'hi'stcr. 

Imports  for  November.  >   ir' 

'I  he  followini;  arc  otiiciul  values  iil  eleetrieal  maehiiUTV,  material 
and  apparatus  nnported  into  this  <  ountry  (>i)  during  November, 
Iltl7,  and  ('<)  the  aKj{renate  liuures  from  .Ian.  I  to  Xov,  SO,  with  in- 
rreasu  or  de<Teaiio  com])ared  »'itl rres|H>ndinK  1>eri(idB  o(  lllltl : — 

KIcctrical  nia.hinery.  pi)  t:i:tl..".77  iin.  rcn«c  I'lUl.T.TI).  ('»)  li.Sni.OSO 
(incn-ase  i2l>2,l.%2);  incluibii;:  v:' no  ii"t^  .ind  niotom  olhiT  llinn  foi 
lUiroplani'N.  motor  cars  ami  <\'l>'~.  i"i  I'J'II.HIIN  (incn>nne  £12.174),  {h] 
£221),  l.'iU  (iiieniaxi-  £.11,721).  nii'l  'I'linal  iiiacliinery  uneniuneralcd. 
(o)  £lnti,7:i»  (incrcaHi'  f.3t..-..-ilt).  (/.)  tl.iH12,n2l  (increa«<>"£227.-l2H) ;    tele 

Krnpli  and  lelcplm able.,  oiher  lliaii  Kubnianni-.  ('<)  £l,7:i))  (ilecn-apc 

C2.ltll)).  ('>)  iV>2..'l2:i  (lie.  iiaw  l'2:i.2Hl)  ,  leleurapli  and  telephone  appa 
•ntu-.  ('i|  U.7I0  ((h'Tcnse  Dl  1,1  III).  ('>)  CIII.72II  (decn-ase  £1117. 1  Sit)  : 
'itlicr  electriial  wires  and  laiilcs.  riiblH-r  inimlated,  (<i)  £7N<1  (deiTcuse 
Clo.77si.  I'l  cuosT  ,,|..i.,,  .  isll.M.  «iili  .iiher  inaulnlions.  (<i) 
t  I  '  .  cftrbo««,  (•!)  i;7,.V.'o 


£1.3.127).  ('.,)  £777,281  (increase  £1.S,4S1)  :  and  clcrtraal  machinerj-  un- 
cnumerated.  (a)  £.50,884  (decrease  £4.144).  (6)  £545,097  (decrease 
£47. .346) ;  telegraph  and  telephone  cables,  submarine,  (a)  £44,C64  (in- 
crease £2;3.322),  (6)  £216,189  (decrca.se  £207.299) :  other  than  submarine, 
('/)  £.53,195  (increase  £17,724),  (6)  £615,719  (increase  £l39.SI2)  telegraph 
and  telephone  apparatus,  (a)  £14,278  (decrease  £11,048).  {!,)  £243.091  (in- 
crease £7,576)  ;  other  eleetrieal  wires  and  cables,  rubber  insulated,  (a) 
£4,797  (decrea.se  £30,148),  {h)  £178,041  (decrease  £338.230)  :  with  other 
insulation,  (a)  £9.i381  (decrea.se  £29.482)  (6)  £202,403  (decrease  £459.029) : 
carbons  (a)  £701  (increase  £319).  (6)  £22,1.39  (incrt-asc  £12.349) :  glow 
lamp.s,  (a)  £9.379  (decrea.se  £13.831),  (6)  £122.293  (decrease  £5S,4S9)  : 
arc  lamps  and  .^earchlijjhts,  (a)  £716  (decrea.sc  £455).  (b)  £23,314  (increase 
£13,865)  ;  parts  of  arc  lamps  and  searchlights  (other  than  carbons),  (a) 
£2.976  (decrease  £3,632),  (6)  £74,719  (increase  £53.009):  primary  and 
secondary  batteries,  (a)  £7,.5.57  (decrease  £8,173),  (fc)  £138.126)  decrease 
£108,743)  :  meters  and  measuring  implements,  (a)  £10,084  (decrease 
£6.165).  (b)  £124,598  (decrea.se  £70,0.34):  transformers,  (o)  £3,344  (de- 
crea.se  £9.160),  (t)  £(i.3.213  (decrease  £34.956)  :  switchboards,  (o)  £0.2t>5 
(increase  £5,815),  [b)  £38,8.34  (decrease  £15,954);  electrical  goods  and 
apparatus  unenumeratcd.  (o)  £41,(>80  (decrease  £:U.338),  {b)  £640.203 
(decrease  £38,386).  Total  of  electrical  goods  and  apparatus,  other  than 
maehinerv  and  uninsulated  win",  (n)  £209.217  i.|.-.  iviv.-  ♦  i c « i  .3.".-2 v  i/.i 
£2,764,902  (decrease  £1,104.535). 

*  *  *  :i 

Electrical  Machinery  in  British  Malaya, 

A  .section  of  the  annual  report  .if  the  Senior  Warden  of  Mines  ill 
the  Federated  .Malay  States  is  ilevoted  t<)  tlie  ins\M>etion  of  electrical 
plant  in  use  in  the  country.  In  the  F.M.S.  alone  there  were 
80  installations  of  generating  plant  in  1916,  of  which  .W  were  in  the 
State  of  Perak  and  22  in  .Selangar. 

The  employment  of  electricity  was  as  follows:  Mining,  7.918  kw.; 
agricultural,  200  kw.  ;  general,  228  kw.  ;  and  (Jovemment,  10  kw.  For 
power  7.936  kw.  was  used,  and  for  lighting  2,865  kw.  (iovemment  plant 
sui)plie<l  most  of  the  lighting.  The  aliove  figures  refer  only  to  generating 
plant  driven  by  prime  movers.  There  is,  in  ad<lition,  motor.generating 
plant  ill  use  of  about  400  kw.  capacity.  The  horsepower  of  motors  cm- 
ployed  aggregates  about  10,250  against  9,000 

The  statistics  of  the  im|)ort.s  and  exports  department  ofthe  Straits 
Settlements  show  that  the  I'nited  Kingdom  siipphes  most  of  the  elec- 
trical machinery  and  accessories  in  use  in  British  Malaya.  For  four  years 
the  total  value  i>f  imports  and  exports  was  as  follows  :- 

Imports.  Bx|Kirts. 

1913    £7.3,978         £.8,824 

1914    .30,898  13.040 

1H15    39,«!tt>         23,705 

1910    44,203         Jl,336 

The  Ijiited  Kingdom's  share  of  the  1914  imports  amounted  to  £39,408, 

The  statistics 
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.rmany  »  to  £4,310,  and  the  I'nited  States  to  £2.07 
for  1913  an'  compan'd  Indow  with  two  war  years  :- 
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III  lOlii  lli.ng  Kong  Kiipplietl  £1.108  worth  of  gnodn  and  China  £732. 
The  only  ligun-s  .nlliiig  for  «p.'iial  mention  in  the  n\w\r  table  are  thiwc 
of  the  Netherlnn.l-'.  whi.  b  BUut;.-..!  thai  |H>s.«ibly  licniian  exi>orls  found  a 
«ay  ..111  Ibn.ugh  llul.li  port*  Unlv  a  •mall  pnipoilion  ..f  the  ex|>ort» 
l..,i\.    lb.-  .Malav   IViiuisuIn  (or  Slam'aii.l  llie  Kul.b  In.b.H.  in.>«l  "I  Iho 

;; U  I.,  inu  exported  bv  rail  to  lb.'  hinleilaii.l  proM.I.'.l  Ov  lb.'  l■.Ml.•r.^l.^l 

M.l.s    .staler,  which  I.H.k   £0.l»5  in   1913,  £I9.<1'JI  ...  I'.ti  •.  xi'l   113,S7! 
Ill   1910.      Ill  the  latter  year  lb.-  uii  F.'.lenii.   '    "  '    •I'- 

tri.al   machinery  bikI  «.  ri>.»«ori.'«  \.dii.Hl  «i    '  M  .l..\ 

I'.'iiiii'.iiln  is  iTing  ni|ii.lly  o|m'Iii-<1  up  l.y  railx  .  '."U 

th.-r.'  .h..iil.l   Ix'  i>  i:r..\viii||  ilemnml  (or  lUn.  In...  i  v     u'' t  in.   wi. 


South  African  Imports. 

The  n-|M.rt  (or  lOlO  of  the  South  V^ 
that  new  maehinerv  and  plant    iiili- 

during  the  year  l'"i'    ....i..l  ... 
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ELECTRICITY   SUPPLY. 


GENERAL 

Barnes. — The  salary  of  the  assistant  electrical  engineer  has  been 
increased  -to  £S0(>  per  annum,  plus  7J  per  cent,  war  bonus.  The 
.salary  of  the  electiical  engineer  (Mr.  C.  S.  Davidson)  is  to  be  taken 
into  favourable  con.sideration. 

All  employees  of  the  electricity  department,  except  boys  under  18 
years  of  age.  have  been  granted  a  los.  increase  upon  pre-war  wages,  and 
))oys  under  18  years  of  age  will  get  7s.  (id.  a  week. 

Barrow-in-Furness. — Sanction  to  ol)tain  tenders  for  another  turbo- 
altern.itor  has  been  applied  for. 

Birmingham. — At  the  last  meeting  of  the  Electric  Supply  Com- 
mittee, Mr.  Ernest  .fohn  .Jennings,  the  secretary  of  the  St.  Jlaiyleboue 
electric  supply  undertaking,  was  selected  to  be  recommended  to  the 
City  Council  at  their  meeting  on  the  8th  prox.  for  appointment  as 
secretary  of  the  electric  supply  deijartment,  in  succession  to  Mr. 
Howard  Foulds,  who  leaves  at  the  end  of  the  jear  to  taiie  up  a  new 
position  in  London. 

At  the  same  meeting  the  Lord  Jlayor  presented  to  Mr.  Eoulds 
a  copy  of  a  resolution  engrossed  on  vellmu,  and  signed  by  the  Lord 
Mayor  and  the  chairman  of  the  Committee. 

The  resolution,  which  was  passed  unanimou.sly,  recited  that  the 
Kleotric  Supply  Committee  received  with  great  regret  the  resignation 
of  ,Mr.  Howard  Kuulds  as  secretarj'  of  the  electric  supply  department,  and 
that  they  desired  to  place  on  record  their  high  appreciation  of  the  energy, 
ability  and  tact  with  which  he  had.  siiccessfu  ly  performed  the  duties  of 
that  office  since  his  appointment.  This  period  (over  seven'years)  had 
witncs-scd  an  exceptional  development  in  the  operations  of  the  under- 
taking, first  owing  to  the  extension  of  tlie  city  and  the  absorption  of  the 
Aston  Manor  and  Handsworth  electric  supply  undertakings,  as  well  as 
carr>-jng  the  operations  of  the  dejiartment  into  a  large  portion  of  tlic 
areas  of  Yardley  anfl  Kings  Norton  ;  and,  secondly,  owing  to  the  excep- 
tional demand  for  electrical  energj'  which  had  arisen  during  the  progress 
of  the  present  war.  The  work  that  had  fallen  upon  the  shoulders  of  Air. 
Foulds  ha<i  l>ecn  heavy  and  responsible,  and  the  Committee  were  pleased 
to  re<ognise  that  lie  had  fulfilled  the  demands  made  upon  him  to  their 
complete  satisfaction.  They  considered  that  the  department  had  gained 
in  efficiency  by  his  efforts,  and  he  would  leave  behind  him  a  record  of 
work  which  would  Ik-  remembered  and  appreciated  liy  the  Committee 
and  hiH  colleagues,  and  they  a.ssured  him  that  he  entered  upon  his  new 
appointment  with  their  best  wishes  for  his  future  prosperity. 

Bitteme.— South  Stoneham  Council  have  authorised  Southampton 
Corjioration  to  supply  el-ctrir  current  in  this  district. 

Electricity  Supply  in  the  Midlands.- -The  Corporation  of  Newark 
have  decided  to  supp<irt  Xottinghani  City  Council  in  their  efforts  to 
have  one  of  the  distributing  centreM  for  electric  nl  supiijy  at  Notting- 
ham. 

Extension    o(    Time    Orders.— 'I'he  Hoard  of    Trade   has  extended 
by  one   \ear  the  times  .-pc  itied   in  the  iiiidiTiiiciilioned  Acts:— 
'  UchI  and   Walmer  <;a'<  au'l  Klcctricily  Act.   I!H 4  ;    and  the  Ccntnil 
■^•ii'lon  Kiiilway  Act.  Illi:i. 

Staveley.— A  new  company  liaM  bcon  registered  under  the  title  if 
the  Stoveley  ElMtric  Siip|)ly  Co.  (Ltd.),  for  tlie  juirpose  of  carrying 
on  at  .Stttvclcy  and  el.sewhere  in  the  county  of  l)erby  the  business  of 
an  ele<:tric  HU|)ply  comjiany. 

The  cupitjki  III  the  coiiipany  is  UtAHH),  divided  into  tl  shares.  'I'hi' 
first  diriMUirM  are  Mr.  C.  I',  .Markhatii.  i>r.  .losiah  Court  and  Mr.  C.  VV. 
Ken'hill.  The  niimlx'r  of  meinlxTH  of  the  r-oiiipaiiy.  which  is  to  !"■ 
worki'd  <in  a  coop'Tntive  buNiH,  in  not  at  any  time  (o  i-x<  ced  ."id. 

Wortley.  The  Hural  Coiinril  will  oppoHo  the  appliiation  of  the 
•ShcfTield  and  Holherhaio  Corporations  for  proviKionul  electric  lighting 
ordnrs  for  the  (liHtm  ;  ;•   j    |,    j^j^     ^^  ^   j^* 

ELECTRIC  TRACTION. 

Blr.Tlngham.  In  ui'iiirdiiiue  with  till'  award  of  the  Ci>iiimiit«e 
on  I'riKliii'tion,  the  Traniuays  CoiirniiMee  Iuin  ilicided  to  gninl  a 
fiirlhiT  war  boniin  iiiioiiniting  to  fm.  to  iiiotonnen  and  condiictorH. 

Tramway  Control  Committee.     In   reply   to  n   iiuiHtinn  in  the 

lloiim-  of  CoiniiionF<  on  the  llltb  inxt.,  (he  Secretary  to  the  Koiird 
of  Trade  xlalcd  that  it  liaii  been  divided  lo  add  lo  thir  Coniniiltce 
ii  reprexj  iilitti\e  of  ."^lolliKh  Iranmay  inlire»tM. 

IMPERIAL   NOTES. 

AUfclrallO.       I  lie  lidn..!  I.o^i  iiiiiiriil   l..i>.aoll d  lln    |,i,,,mi,i 

lion  of  n  HJip  nt  the  State xbipbuddlng  yard  Mt  Wilhaiii'<town.  Victoria, 
for  tl"-  <.m-tni'  tion  of  a  :t.(MM)  ton  hl'dndaid  Vdwel. 

Tl'<  '    the    Ciiiiimonweidlh    .Nnv«l    Doikyard,    (  m  kaloo 

Ulai.  I  i    hn*    bi'rti    invcnl igatiiig    the    poHHibility    iil    nhip. 

Iiml'l  ■   iIaIo'ii   In  THmiiiiiim.  xlnleii  thai   eiiriie"  and   lliejr 

parU  loiii'i   >'.    >  Mill    111   l.iiiinieiitoii,  null  llie  Inral  iioii  foiinilrieH  lould. 


witli  the  addition  of  some  essential  machinery,  lupe  with  the  class  "' 
work  required,  while,  with  regard  to  labour,  there  is  reason  to  believe- 
that  skilled  mechiinics  in  sufficient  numbers  are  available.  Steel  plates 
for  ships  could  be  rolled  at  steelworks    at  Newcastle  (N.S.W.) 

The  Secretary  of  Electrical  E.xploitations  and  the  Bureau  of  Special' 
Investigations,  Tokio,  recently  arrived  in  Sydney  with  the  intention 
of  touring  the  ( 'ommonwealth  to  make  enquiries  in  regard  to  electrical 
undertakings,  with  a  view  to  studying  the  Australian  market  for  electrical 
machinery  and  equijiment,  in  the  interests  of  .Japanese  manufacturers. 
In  a  Bill  recently  introduced  into  the  Victorian  Legislative  Council 
power  is  sought  to  enable  municipal  authorities  who  supply  electric 
current  to  sell,  let  on  hire,  fix  and  repair  electric  wires  and  fittings, 
motors  and  current-consuming  devices,  &c. 

Irltish  Columiia. — A  railway  mining  and  power  development 
programme,  involving  the  early  expenditure  of  over  £1,200,000  in  the 
Southern  Okanagan  and  Sim ilkameen  Valleys,  has  been  put  forward 
recently. 

The  Ivettle  Valley  Railway  Co..  which  now  owns  and  operates  the 
section  of  the  Coast-Kootenay  hne  between  Midway  aud  Hope,  will  build 
a  branch  from  Penticton  to  Copper  Mountain  through  14  miles  of  moun- 
tainous country.  The  Kootenay  Power  Co.  will  expend  a  large  sum  in 
building  a  high-tension  power  line  from  Greenwood,  west  as  far  as  Copper 
•Mountain,  and  will  extend  a  hne  to  Penticton  for  industrial  purpose. 

f  India. — The  Director  General  of  Military  Works,  Simla,  recently 
invited  proposals  for  the  formation  of  an  electric  supply  company 
at  Peshawar,  the  Government  agreeing  to  take  a  supply  for  military 
buildings. 

A  Government  licence  for  the  supply  of  electrical  energy  within  Mhow 
cantonment  has  been  granted  to  Messrs.  Abdulhussain  Haji  Jiwabhoy, 
of  Indore.  The  d.c.  three-wire  system  of  supply  will  be  adopted,  at  a 
Iircssure  not  exceeding  230  volts  at  consumer's  terminals  for  lighting,  and 
4(iO  volts  for  power.  The  main  cables,  distributing  mains  and  service 
lines  within  the  area  of  supply  are  to  be  aerial  lines.  The  Mhow  munici- 
pality will  take  electric  current  for  342  street  lamps  during  the  period  of 
the  licence. 

The  report  of  the  Tata  Hydro-Electric  Power  Supply  Co.  (Ltd.)  for 
the  half-year  ending  .June  30  states  that  dividends  at  the  rate  of  7  per 
lent,  per  annum,  on  both  preference  and  ordinary  shares,  were  paid  for 
the  second  half  of  last  year,  and  for  the  half-year  to  .June  30  the  directors 
recommend  a  further  dividend  at  the  rate  of  7  per  cent,  per  annum  on 
the  preference  and  8  per  cent,  jier  annum  on  the  ordinary  shares.  It 
is  stated  that  48,000  H.p.  is  now  being  supplied  to  motors  in  Bombay. 
Good  progress  has  been  made  with  the  preparation  of  the  new  lake  at 
Sliirawata  above  the  Chats  for  the  supply  of  additional  water  to  the 
L:<iieratois.  and  two-thirds  of  the  new  dam  there  has  been  completed. 

Mica  Mining  in  Nigeria.— Regulations  (No.  35  of  1017)  were  made 
on  Aug.  23  under  the  Nigeria  Minerals  Ordinance,  lOKi. 

These  regulations  provide  that  the  royalty  on  mica  is  to  be  o  i^ercent. 
oil  such  sum  as  the  Ciovcrnmcnt  Inspector  of  Mines  may  from  time  to 
1  ime  assess  as  the  local  average  value  of  mica.  The  area  of  a  lea.se  con- 
ferring the  right  to  mine  and  dispose  of  mica  is  not  to  exceed  40  acres,  and 
llic  rent  for  .such  lease  is  fixed  at  Is.  per  acre. 

FOREIGN   NOTES. 

China.— H.M.  Consul  at  Daircii  has  fonvarded  a  copy  of  the 
spcciticition  of  an  elet^tric  locomotive  recently  built  at  the  fSoiitJi 
-Miinchuria  Railway  Co.'s  works  at  iShakako.  for  the  n.se  of  the 
l''ushun  mines. 

II  was  proposed  to  build  seven  other  locomotives  of  a  similar  charactor 
by  the  middle  of  the  present  month.  It  is  understood  that  this  is  the 
liist  atlcmpt  to  build  this  kind  of  locomotive  in  Manchuria,  siiiiplios 
liiiving  hitherto  been  obtained  frmn  (icnuany  or  live  Cnilcd  Stales. 
Hrilish  firms  may  consiill  I  lie  spei'ilicalion  at  the  Dcparlim-nt  of  Com- 
nial  Inlciligcurr.   London. 

Electricity  Supply  on  the  Continent.-  It  is  slated  thai  tliero  >ir» 
oni.v  aboiil  Kill  of  I  In-  siiiall  towns  in  Sweden  wilbonf  works  for  th« 
siip]ily  of  electricity  for  light  and  jiower,  and  e\eii  in  connection  with 
these  snp])ly  sidionies  have  beon  jirejiarcil. 

Ilclwicn  MlOri  and  llll  I  lln-  .■apacilv  of  llic  various  »orUs  rose  from 
:il.ilOII  liw.  lo  I2."),0IIII  Uw..  luid  llie  lolai  inslallalioii  .osls  from  17,0011,000 
lo  lill. 110(1, lion  kroner.  ICIccliir  supply  iirogrcss  in  Swll/.ciliiiid,  Norway 
mid  llcniiiiu'U  has  been  even  more  rapid.  One  special  feature  in  con- 
iiiM  lion  willi  Conliiieuliil  iJcrl  liiity  supply  is  the  large  use  made  of  waU'r- 
fiower.  ICven  tlic  slcaiii  driven  station  at  Sloikliolm  is  now  lakiiig  sUipn 
lo  olilaiii  power  from  llic  liver  l)ul. 

Japan.— II. M.  Coninioiciiil  Atlacdu'-  iit  N'okohanin  (Mr.  Cixiwo) 
I  ill'"  I  bill  nil  Ivxliibil.ioii  of  Kleclrii'iil  Alaehincry  iiiid  .AppliaiiceK 
Mill  be  opened  ill  Tokio  on  Murcli  l!0  next,  under  tjie  auspices  of  thp 
.Nijipoii   Dciiki  Kyokwiii  (.la]iiiiiese  I'Meclrio  .V.s.sociiilion). 

.Mr.  Ciom.  Miiys  I  hill  the  iiiiiiiiifiieliii'c  i>r  ijnlriinl  marliiiicry  and 
iippliMiiciH  In  .lapiiii  liiis  uiKlergoiie  great  di'vclopineul  during  recent 
yearn  ;  llu'  Mml  ejiclriral  indiiHlry  was  eHtablislicil  in  .Inpun  3(1  years  ago. 
iilid  lliii  olijiicl  of  Ihc  Kxhibiliiiii'iH  to  hIiow  IIh'  prognss  lliul  liiiH  Laken 
riliO'c  and  to  give  a  HlinniliiK  lo  fiirllicr  ,.|i|,.ipiiKcs.     J'lir-  c\liil.ilH,  wliicli 
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will  be  confined  to  Japanese  manufactures)  will  include  njotors,  gene- 
rators, batteries,  and  generating  plant  equipment ;  electric  railway 
materials  :  telegraph,  telephone  and  wireless  -telegraph  apparatus  : 
electric  lighting  apparatus  and  accessories  ;  appliances  for  the  electro- 
,  chemical  industry;  domestic  electrical  appliances;  industrial  electrical 
machinen,'.  pumps,  cranes.  Sec.  ;  surgical,  educational  and  expf-rimental 
electrical  apparatus  :    and  general  accessories. 

Lourenco  Marques. — The  •'  African  World "  states  that  the 
.Municipal  Council  has  terminated  the  lighting  concession,  and  that 
the  ser\-ice  will  be  inunicipalised. 

The  concession  for  supplying  I.,ourenro  Marques  with  electric  light, 
held  by  a  French  company  and  controlled  and  managed  by  the  Delagoa 
Ba.y  Development  Corpn..  was  cancelled  in  consequence  of  the  high 
charges  tothe  consumers — 2s.  3d.  per  unit.  The  c  oinpany  held  that  this 
high  rate  was  due  to  the  fact  that  the  (Tovemnient  and  municipal  build- 
ings ve.1v  supplied  at  a  specially  reduced  rate.  The  concession  was 
originally  to  run  for  (M)  years,  but  contained  a  <laus<'  permitting  the 
municipality  to  take  it  over  at  the  end  of  2o  years,  which  have  now  ex- 
pired, on  purchasing  the  plant  and  indemnifying  the  concessionaires  for 
their  profits  over  the  unex|)ired  portion  of  3(1  years.  The  capitaJ  of  the 
company  is  over  ESO.fKMl. 

Venezuela. — A  rcjiort  published  by  the  .American  Bureau  of 
I'oreign  and  Domestic  Conmicrce,  states  that  there  will  Lc  a  marked 
development  in  the  demand  for  machinerv  and  materials. 

.American  manufacturers  arc  warned  that  c'fifective  measures  must  be 
taken  to  meet  the  competition  from  Europe  that  is  likely  to  develop  after 
the  war.  ,\t  present  t^le  N'enezuelans  are  relying  largely  upon  the 
United  States  for  supplies.  .Although  construction  work  is  not  l)eing 
carriel  forward  with  special  energy  at  present  the  field  is  worth  the  •,  loscst 
attention.  The  report  contains  information  <'oneeniing  the  general 
industrial  and  ftommercial  <onditious  in  \'ene7.uela  markets  for  all 
lines  (rf  cimstruction  materials  and  machinery,  and  the  commercial 
practices  aiiil  n-qiiircments  of  tli'-  cMnntr\'.  \-f. 

MISCELLANEOUS. 

"Einninghani  Chamber  of  Commerce  Year  Book."— We  have 
received  from  .Messrs.  liemrose  &  f-ons.  of  Derby,  n  copy  of  the  1917 
(tli^  sixth)  edition  of  this  Year  Book. 

The  book  consists  c>f  iii'arly  iiOit  pages,  and  contjiins  a  clasHi)ie<I  list 
of  members  of  the  Clianiher,  statistics  of  impoits  and  i-xports,  pro- 
duction of  mineral-,  shipping,  agriculture,  railways,  i.niinways,  joint 
stock  eonii>nnies.  Ac:  lunversion  tables  of  weights,  measums,  and 
fon^ign  moneys;  jiartiiulais  of  Cohninl  custions  niiuirenients, 
the  industries  of  Birmingham  and  the  siirroundinL:  districla,  &e. 
\    new    feature,  and  (^ne  whiih    might    Im-  UM'fully     ndopte<l    hy  other 

•  'hamlMTS  of  Coninierce.  is  a  (■la>-irLe<l  trade  index  of  British  firms,  in 
Knglish,  Kn-nch.  Russian  and  Spanish. 

Con  la.t  Retention  Money.    .Most  of  the  public  anthnritir.s  have 

ii-au\  accepted  or  H(■quic^<■c(l  in  the  model  conditions  of  the  Insti- 

•  111  ion  of  Klectri(  al  Kngiiieers  in  regard  to  jiaymonts  for  electrical 
iMiu'hiiMTV,  and  at  last  week's  nieeling  tU-  London  County  Council 
amended  their  .standing  Order  No.  2}l"i  so  us  to  adopt  th"  mod"l 
pa\-ment«  clause  cf  the  Institution. 

In  futuri'i  iintrarts  for  machinery  other  tlinn  |K'nHlocks  and  inacnmery 
which  h;iH  to  Ih'  ereiteit  uiiiler  similar  conditions,  the  terms  will  be 
MO  |ST  rent,  of  the  cnnlract  valm-of  Ihc  plant  from  time  to  time  delivereil 
or  work  exiiuted  on  the  site  ;    10  per  cent,  one  month  after  the  ]ilant 

i«  Inken  over  and  111  per  cent,  afli'r  ll \piration  of  \'i  months,  providcil 

that  (I)  Hhould  minor  defects  arise  winch  would  not  nfliil  the  com 
menial  use  of  the  plant  only  such  part  of  the  retention  uionrv  shall  hi' 

reUined  a.s  represents  th nl  of  making  g<>'sl  "Uch  defects.     °(2)   If  the 

I  ontractor  is  prevented  (u)  from  di|i\'  nnj  pl.iiil  from  causes  for  which 

the  pun-h»»">r  is  responsible,  oi  I'.i  ( i.  .  iiiii;  plant  already  delivered 

oMring  to  cnuw's  for  which  In-  i-  wi  i>  .|M>ti<i)>lc.  Hli  |H<r  cent,  of  tin' 
value  of  such  plant  is  to  Ih'  pant  for  iilld  mitilicalion  that  plant  is  n'Uily 
for  delivery  or  for  iTi'ction  :  and  if  "in  li  delay  exceeds  two  months  one 
I  to  Im'  iIm'II  pitid  and  tlic  n'lnainder  at  the 

I  111''  'I t  till'  iiboM'  iiolHiculion  ;    and 

A   '     I  >  ><    ndu'cd  by  an  unioimt  (o  In' 

I  "I  .1.  I    .  n  .  I'M  .  lion  mill  mainlenaiii'e. 

It  III-  l>e<'ii  uniciallN  niuioiinied  that 
iiiiiiiii  \tliii  joiinieyed  from  Knglniul  ami 
<liiiiliriii|>le  ui  'IiiIn  list  was  ii  Hundley 
I'       I  he  iiiauneto  ulmi  uaa  Itritiiih,  miide 


half  of  Ihi'  releiition  money  i 
rxpiration  of  [.',  monllin  froi 
(Ooh  (Niyment  of  ri'teiiliim  m 
•Krrie<l  iiiHin  to  rover  the  .  o. 

MaKnctos  (or  Aeroplanes 

tls'  aeropbilie  llsi'il  \,\    the    . 
■  lnip|H'il   lioiiibs  roiiiul  Cull 
I'nge.  of  llritisli  niiiiiurnedii 
bv  iiienibers  of  the  Briti.vji  l^'intii'ii   \p|MirntnH  .'Xwuicintion. 
Prohibited  and  Restricted  Exporti.    On  Dn-.    IH  the  following 


lUni'ililliieiits    uere    iimde    li 
<U1leiid«<l    \i\    sub'i'quetil    (lull  1  •    i 
and  rest rii  led  <'\poils  : 

The  toi|,o,>,a-   ,.i.    .{..JKlrd  .      Ml 
pignienU  miikIi'  IroTii  /mc  ulls  .ml  I 
ill)    vamislii  <  I  oiil.iiiiing  sin  II  >      o 
hibitcH. 

Workcn'  War  BonuK».    i    -i 

(.riinialiy  Council,  called  I Ii 

Coiporiklinn  Wnrkinen.   ■>  "    .  Ii.in. 
iioiil   l<i  m  crpl  rrsp.  i. 
rilies.  and,  by  n  «n  "t.  < 
hoiiv>   biinleli  llie\   iii<  { 


I'locbimntioii  of   May    It)  last. 
Ill  ConiM'il.   relating  to  prohibited 

liisulnllnd  niKleriaU ',    alne  ImnuiK 
itriiun  milphalp  |eiie«|it  mne  iixlilc)  : 

I  or  lnr|K'nliiie  lint  utherwiaa'  pro 

wprk.    al    n    •{Mviiil    inM>linK    of 
ill  a  new  wale  of  *i»r  bmiusrs  lc. 

II  wan  |i|i»M'd  iirgiiiu  tite  (iiivriii 
'lio  Ihiiiiisi's  paid  by  li>e*l  atitho 

•  niil,  to  friievc  I  iral  rnl<.«at  the 


EDUCATIONAL. 

.Dniversity  of  Liverpool.— A  legacy  of  £10.000  has  been  left  to  this 
University  by  Mrs.  \.  ('.  Chaddock  in  order  to  endow  a  Chair  of 
Commerce. 

Sunderland  Technical  College. — The  salary  of  the  principal  (Mr. 
V.  A.  .Mr.ndella)  ha.s  been  increased  from  £550  to  £600  per  annimi, 
and  the  heads  of  depai^ments  have  each  been  granted  an  increase 
of  £2.5  per  anniun. 

Pensions  for  Teachers.— The  President  of  the  Boju-d  of  Kdueation 
recently  rr-ceived  a  dejiutation  (represt-nting  the  Headmasters" 
Association,  the  HeadniL«tre.s.ses'  As.sociation,  the  Association  oi 
Technical  Jnstitutioas,  the  .-Xssociation  of  Teacher?  in  Technical 
Institutes  and  other  educational  organisations)  on  the  subject  of 
pen.sions  for  teachers.  i   > 

In  reply.  Ur.  Fisher  said,  while  unable  to  give  a  definite  undertaking 
regarding  legislation  in  the  near  future,  he  hoped  to  be  able  to  Liy  pro- 
posals before  ParliaiiTnt  for  estalilisliing  a  suitable  pension  system  for 
se<oiKlarv  and  tcclmii  al  tciirlnrs. 

TENDERS  INVITED  AND  ACCEPTED. 

Turbo-Alternator  with  Condensing  Plant. 

The  I'^lectricity  Coiuiuittec  of  Bultox  Corporation  invite  tenders 
for  tlie  suppl\-,  delivcrj-  and  erection  of  a  T.oOO  kw.  Turbo-alternator, 
with  condensing  plant.  iSjiecitication  ami  form  of  tender  from  Mr. 
W.  J.  H.  Wood,  borough  electrical  engineer,  Back  o'  the  Bank, 
Bolton.  Tenders  to  Town  Clerk,  Tomi  Hall,  Bolton,  hy  noon  Jan.  15. 
Battery,  do. 

Tii'PER.\RY  Guardians  require  tenders  by    2  p.m.    ,Ian.  1 1  for'lhe 
supply  of  a  new  Battery  incoimection  with  their  electric  hghting  plant 
and   for  overhauling  a  gas  engine.       .'^jiecilieations  fn.m   Mr.  .!.  1'. 
Tierney,  44,  Kildare-street,  Dublin. 
Telephone  Service. 

Ro.S.\Rlo  (Argentina)  Municipality  recently  invited  tenders,  which 
are  t*.!  be  o])ened  on  Feb.  '2'i.  for  the  provision  of  a  teleplumic  ser\-iee 
within  the  district  of  the  municipality. 


( ;  i..\S(;(i\v. — The  Tramways  Committ.-e  have  accepted  the  following 
tcnder.s ; — 

H.  Bessemer  &  Co.,  2.50  steel  tyres ;  Bn>wii  Barley's  Steelwork* 
( Ltd. ).  .■>()0  steel  tyres  ;   Carron  &  (  o.".  chilled  in.n  brake  hlrnks. 

Commonwealth  Contracts.— The  following  tenders  have  been 
accepted  by  the  .Australian  (Jovernment   I )epartmenta : — 

Foitn:.::.yr.drnrrM's  Dcril'tirfrl.  S.S.W  --V.  M.  Coodall  ft  Cc  :  •  v  ■  .  ■:•  :cl  £6  . 
2eloctncmotors.  £19.  IDs.  rach.     McPherson's  Ply.  Co..  I  mote  ..  hir.p 

£19. 

Po^tmasltr-CtneraVs  Depatlmenl.  Quunsland.     W.  T.  HfnlcN  Co. 

IO(niil<uswltchboaiidciibiF.£3l  pcrmile.     Diamond  EnrirKerim  '  .vidrv 

cells.  Is.  bd.  each. 

The  acceptance  of  the  tender  of  British  Insulated  and  Helsby  Cable.:  tor  coodenars. 
as  per  Schedule  No.  385  litem  22),  is  cancelled,  and  their  quotation  of  2s.  bd.  each  is 
actcilcl 

r  '  \jbOO 

cor'  .ri".^ 


APPOINTMENTS   VACANT 

Swindon   Kdueulioii  (.'omiiiilice  1M^  ■ ''  ,.. 

maiuuil  ap|siintnu'Mt  of  heati  of  the  '  ilu 

Wvhiiieal  iiistitiilioii.     Salary  £2"i'.   n  '  .it 

least   i':UN)  |M<r  annum,     .\pplicatioiis  to   i  I  < .  hiik'al 
Institution.  .Swindon.  I>\  D.v.  :il      >rr  (ii- 

Applli.it I    I...    1 1 <      '  elis-lrieal 

enuinit^ni'  lii»tjtul>\ 

Coninieiii  o  ^ppliraa 
tioii-  by  .1.111    I'.i 

.\|ipllr  itlollS   ,11  ,  lit 

of  i'Id  trieiil  eniiii'  n  at 

Insliliile.    Bomb.it       .-~.>l.ii«    Kk    ^tMi.      .Vpi  M..i<  It  HI, 

HUH.  lo  Mr   I).  F   \V«.  ha.  ilonorarv  .S<rn  I  ■  I rtisliHMv 

Bv.  n"        '      ■■'  '•    '■ 

\  r leal  control  n.^ai  >•  ri'i|Uiml  in  a  ronlftdird 

est. I  ..ih  const 
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lAL    MATTERS. 


COMPANIES'  MEETINGS  AND   REPORTS. 


ADEL4IDE  ELECTKIC  SUPPLY  CO.  (LTD.)— .Mr.  R.  P.  .Sellon,  who 
jjresided  over  the  recent  extraordinary  general  meeting,  said  that,  a* 
last  year,  owing  to  delaj's  of  the  mails,  they  were  not  able  before  the 
end  of  the  year  to  issue  the  audited  accoimts  and  hold  the  annual  general 
meeting.  The  directors  had  assured  themselves  that  the  year's  results 
warranted  the  declaration  of  the  usual  final  dividend  upon  the  onlinary 
shares.  The  accounts  had  now  come  to  hand,  and  it  was  anticipated 
that  they  would  be  able  to  hold  the  annual  meeting  early  nest  year. 
A  final  dividend  was  declared  on  the  ordinary  shares  of  7  per  cent.,  free 
of  British  income-tax.  making  12  per  cent,  for  the  year. 

BAKBADOS  ELECTKIC  SUPPLY  COKPN.  (LTD.)— The  profit  for  the 
year  ended  .June  30  last  was  £2.97(1.  against  £2.693  for  1916.  The 
number  of  consmuers  increased  from  1.222  to  1.403,  and  the  25  c.p. 
equivalent  connections  from  17,489  to  19,562.  During  the  year  £1,191 
was  spent  on  hou.se  connections  and  additions  to  mains,  and  a  sum  of 
£495  was  spent  out  of  profits  on  repairs.  &c. 

CONSOLIDATED  SIGNAL  CO.  (LTD.)— The  chairman  (Mr.  S.  P.  Wood) 
stated  at  the  meeting  last  week  that  the  board  were  glad  to  be  able  to 
realise  the  hope  expressed  at  the  last  meeting  that  the  di\idend  would  be 
doubled  on  the  present  occasion,  and  had  it  not  been  for  the  necessity 
of  making  ample  provision  against  various  contingencies,  and  against 
the  uncertainty  of  the  future,  they  would  have  increased  the  distribu- 
tion. They  had  now  .settled  down  to  a  steady  round  of  munitions  work 
at  each  of  the  home  factories,  and  their  improved  position  had  been 
brought  about  by  the  acquisition  of  additional  machinery  and  plant  and 
increased  efficiency  in  manufacture  and  methods.  The  net  profits  of  the 
subsidiarj'  companies  was  £38,82 1 -^a  substantial  improvement  on  the 
two  prcviou.s  yean,,  bi  view  of  the  greater  wear  and  tear  of  the  plant, 
further  reserves  for  depreciation  were  made.  The  subsidiary  companies 
distributed  £17.7<l2  in  dividends  and  carried  forward  £9,922.  Out  of 
the  di%-idends  distributed  by  those  companies  their  company  received 
£15,912.  and  after  paying  expenses  and  including  £6.353  brought  forward. 
£22,8.'>4  wa.'i  available  for  distribution.  It  was  recommended  that  tl>e 
balance  of  the  preference  dividend  be  paid  and  a  dividend  on  the  ordinary 
shar«!8  of  5  jxjr  cent,  for  the  year,  £7,570  being  carried  forward.  Sub- 
-itantial  progres.'*  had  already  been  made  in  the  reorganisation  .scheme 
foreshadowed  la-st  year,  and  thej'  believed  that  in  due  time  they  would 
hav/-  built  up  the  factories  and  business  into  such  a  state  of  efficiency 
that.  irLstfftd  of  being,  as  in  the  past,  practically  dep<'ndent  upon  om-  class 
of  work,  the  company  would  l>e  in  a  position  to  profhice  and  to  obtain 
work  of  the  highest  type,  in  addition  to  their  standard  business.  In 
thi-  first  quarter  of  the  current  year,  to  Sept.  30,  the  orders  received  were 
apjiroximatc'ly  00  per  cent,  higher  than  in  the  corresponding  period  last. 
year,  and  the  sales  were  30  per  cent,  higher,  wliich,  so  far  as  it  went,  was 
HtttiMfaclory.  IJut  even  supposing  that  these  proportions  were  main- 
tainwl,  he  was  not  unaniourcd  of  the  outlook  in  one  or  two  respects. 
notably  probable  labour  dilliiulties  an<l  more  onerous  (jovemmental 
conditions  through  lilxrality  to  labour  and  the  opposite  to  those  who 
provided  the  administrative  brains  and  capital. 

DELAOOA  BAY  DEVELOPMENT  CORPN.  (LTD.),— .Mr.  H.  K.  Heyland 
jircrfhd  i.vir  the  im-.ting  lii-l  wr-.k  luid  said  Ihal  £6,8S4  had  been  ex- 
(XTidiil  on  till-  power  slulion  pl.int.  Tin-  lar^'c  increase  in  demand  for 
vtnU-r  and  clotric  light  and  power  and  the  iiicreoKe  in  the  numlx-r  of 
paww'hgcrs  lurried  by  the  electric  tramways  were  due  to  the  fact  that 
Ixiup-n'.o  .Manjues  had  Ih  en  a  military  base  ever  since  Portugal  declared 
wor  against  (iermany.  We  must  not,  therefori'.  expi-cl  tliose  record 
resultJi  to  \k-  niaintaini  <I  after  the  enemy  hod  iK-en  driven  from  his  huimts 
in  FJiHt  Afri<tt.  .Mthougli  the  year'n  revenue  had  increasi'd  by  about 
17  per  cent,  over  the  previnus  yeor,  working  costs  had  incrca.seil  still 
more,  lliiring  the  your  (hey  had  earned  a  full  5  |K'r  cent,,  liut  an  ex- 
|K'nditiire  of  nearly  £24.<HMi  on  capital  account  during  the  last  two  years 
bad  ab.orbcd  pra<'tii  ally  all  their  cudh, 

FBA8ER  A  CHALMERS  (LTD.>  At  the  mi^eting  laHl  week  the  clutinnan 
I  Mr  A  W.  Tail)  xaid  (hal  one  of  the  niont  important  and  progressive 
•  1.  |i  irliiient«  of  the  (ompanv's  manufactures  was  that  i>(  slcmn  lurbim-s 
,ii,.|  iorlK).bloiierH,  The  ord.'n.  oblnined  during  the  year  were  drcid.Mlly 
i<  f  1' lory,  and  a  limitation  in  lluil  n'H|N'rt  luul  only  licen  imposi'il 
■      1  i  .   of  the  insullii'iency  of  the  capacity  of  Ihi-  works  to  i  o|m-  with  Ihi' 

•I ii'l       In    his   opinion,   the    possibililies   of   ilevelopmciil    were   such 

III.'   i'    ....'p|.|  Im-  ri i^ary  an  soon  as  condilioMs  |H-rmit  (or  the  cunipniiy 

M.  ..   ;.  ,1.  i.l.i    an    im|Hirlant   cvlension    of   tln'ir   inaiiulacturini: 

I  ■   '!'•  I.     I   ii   .1.  ..rirtmeni.      It  was  a  tribute  lo  Ihe  ciimpanys  design 

•ii.il  'iin-  tlinl   Ibey  had  wcured  an  order  for  one  of  two 

•    uMil<  for  o|«'ration  in  this  country       Tlii'  capacity 
A.,    1,-.,IHKI  kw..    an>l    they    hn|«..l    tliLt    wIkmi    that 
,,i.ition  It   would  sill!  further  enbann.  their  nanu'  as 
■  m.      A    Coininitt"*   ap|Hiinted    by    thi.    iHivenimcrit    was 
V    into  the  (|iie<|io|i  of  electric   power  supply  in   oriUir  l.o 
.   'si.d  ileveloptnent,  and  ns  (he  out^'onie  of  that  there  would 
lly   )»'  gri'nt  iu'0|M'  for  the  nteuiii  turbine,   particninrly  in  tho 
("       Maviiii;  citeil  the  rnpiil  advance  maile  in  •  Iik  ago,  he  said 

I..I.V  ilie  ilevelopment   which  had  laki-n  iiimI  was  Inking 

■  ltd  the  demands  which  wniild  mature  in  the  near 

PI  conneeti^in  with  railway  elr-etrificatimi,  both  here 

—  I.I   ennrinoiio.      It  wim  the  Intfniion  of  tli"  directnm 

|.>i"  in  that  devehipinent  and  lo  get  their  (nir  shure  iif  tho 

•  liH  li  will  iinduubledly  lie  uvnilnble, 


r.l  tb. 

i.f    tl, 


umlon 
I.iri/i-r 


Tile  merchandise  business  in  South  Africa  liad  been  excellent  not- 
witlistanding  freight  difficulties.  Their  trading  in  Australia  and  Canada 
and  at  other  branches  had  been  restricted.  They  had  established  an 
office  at  Petrograd,  and  their  manager  (Mr.  (!'atlin).  who  had  been 
building  connections  for  future  trade,  had  secured  several  orders  for 
turbines.  &c.  Mr.  C'atUn  had  been  asked  to  come  over  to  this  coimtry 
to  confer  with  the  directors,  and  he  had  now  undertaken  a  visit  to  the 
United  States.  So  far  as  the  immediate  future  was  concerned  they  were 
dependent  largely  upon  their  ability  to  obtain  suppfies  of  raw  material 
and  to  maintain  a  proper  labour  force.  A  great  deal  of  the  labour 
unrest  throughout  the  country  was  due  to  the  want  of  a  properly  defined 
poUcy  on  the  part  of  the  Government  on  certain  matters  which  are 
regarded  as  essential.  He  could  not  tmderstand  the  reason  for  the  delay 
in  instituting  the  committees  of  employers  and  employed  in  the  various 
essential  indiistries  as  recommended  by  the  Whitley  report,  as  this 
would  overcome  a  considerable  amount  of  the  present  difficulties  and 
mismiderstandings.  The  report  and  accoimts  were  adopted,  and  a  divi- 
dend of  5  per  cent,  declared  on  the  ordinary  shares. 

J.  G.  &  G.  HARRIS  (LTD. ) — The  net  profit  for  the  year  ended  June  30 
last  amovmts  to  £529,  which,  added  to  amomit  brought  into  account, 
amounts  to  £572.  After  paying  income  tax  (£90),  preference  dividend 
(£283)  and  directors"  fees,  the  balance  is  £124.  which  has  been  carried 
forward. 

PARAGUAY  CENTRAL  RAILWAY  CO.  (LTD.)— In  the  report  for  the 
year  ended  Jime  30  last  it  is  .stated  that  although  the  receipts  of  the 
Asuncion  Tramway  Light  and  Power  Co.  showed  some  improvement 
during  the  first  few  months  of  the  year  before  the  Exchange  Office 
suspended  sales  of  gold,  the  subsequent  increase  in  the  commercial  rate 
of  exchange,  without  any  corresponding  increase  in  the  official  rate  fixed 
by  the  Government  (on  which  the  company  by  its  concession  has  to  base 
its  tariffs)  again  adversely  affected  the  earnings.  The  re-opeuing  of 
the  conversion  office  for  the  sale  of  gold  shoulcl  improve  the  pasition. 
The  business  was  also  adversely  affected  during  the  year  by  a  series  of 
strikes  extendmg  over  a  long  period. 

PROVINCIAL  TRAMWAYS  CO.— Mr.  A.  Beattie,  who  presided  OTer  the 
meeting  last  week,  said  that  the  past  year  was  certainly  the  best  that 
they  had  had  so  far  as  traffic  receipts  were  concerned,  for  it  showed  an 
increase  of  £951  over  the  previous  year.  The  net  profit,  however,  was 
not  quite  so  great  owing  to  increases  in  the  maintenance  of  rolling  stock, 
coal  and  oil,  wages,  maintenance  of  electrical  equipment,  &c.  .At 
Plymouth  they  had  a  decrease  of  £3,134  in  receipts  and  an  increase  of 
£1,016  in  rates.  The  excess  profits  dutv  for  1915  was  £5,275  Ss.  and  for 
1916  £13,641,  making  a  total  of  £18,926  8s.,  and,  if  they  added  the  in- 
crease of  £6,296,  already  referred  to,  the  total  was  £25,222.  The  past 
year  had  been  a  very  difficult  time  for  tramways  and  especially  in  the 
provincial  towns.  .Any  material  wanted,  however  small,  required  a 
permit  from  the  Jlinistry  of  Mmiitions  to  secure  it,  and  thej  much 
appreiated  what  had  been  done  by  all  their  managers.  The  report 
was  adopted  and  a  final  dividend  was  paid  on  the  ordinary  shares  of  lOd.. 
plus  a  bonus  of  lid.  (Is,  4d.).  less  tax, 

ROSS  ELECTRIC  LIGHT  &  POWER  CO.— The  gross  revenue  for  191'' 
was  £1,185.  Os.  5d.,  against  £1.315.  7s.  lOd.  for  the  previims  yeivr  ;  and 
the  expenditure  wa.s  £1,143.  15s.  2d.,  against  £1,026.  4s.  8d.,  leaying  a 
balance  of  £41.  5s.  3d.  .After  deducting  the  loss  of  £56.  15s.  8d.,  brought 
forward  from  1915,  and  allowing  for  £282.  3s.  Id.  interest  due  on  tem- 
porary loans,  the  net  loss  is  £297.  13s.  (id.  The  qiumtity  of  eloctricity 
sold  for  lighting  has  fallen  considerably  (15  per  cent.) :  but,  to  meet  this 
to  some  extent,  the  works  have  managed  to  reduce  the  proportion  of 
units  generated  to  units  sold.  During  the  year,  an  ap|)lication  was  made 
to  the  Board  of  'Trade  for  a  revision  of  the  maximum  charges  for  current, 
and,  there  being  no  valid  objection  made,  the  maximum  charges  were 
raised  from  7d.  per  unit  and,  for  any  quantity  up  to  20  units  por  quarter, 
I  Is.  8d.  respectively,  to  8d.  per  tmit  and  13s.  4d.  per  quarter.  Tho  late 
resident  engineer  (.Mr.  ('.  K.  (!ray)  having  left  to  join  the  Navy,  arrange- 
ments were  made  that  the  manager  should  reside  at  Ross  until  such  time 
«s  a  suitalile  resident  engineer  coidd  lie  found.  I'^ve  new  consumers 
were  obtained  during  the  year,  in  additiim  to  extensions  to  11  cxi.st.ing 
consumers,  a  total  increase  of  117  lamps  ciumccted.  There  were  155 
consHiniTs(142  lighting  and  13  i>owcr).  having  together  a  total  oqtiiTalent. 
I.f  <i.0.s9  30. watt  lamps  connected. 


CITY   NOTES. 


COSTA  RICA    ELECTRIC  LIGHT  &  TRACTION  CO.  (LTD.)     The  net  earn- 

iiigs  in  ('i.p<ta  liica  fur  year  ciidcil  .lunc  30.  after  diaigiiig  all  expenses 
iiiciiriiil.   were   1 1  l.lls I .'  npiiipiind   with    119.211    fur  tin.  previous  year. 

'I'l ct  ilcliiit   fppf   llic  yiiiv  is  £3.827,  ciiuscd   |.Mnii|iiilly  by  the  norinus 

ili|iiii  iulii.ii  iif  (111.  (■iPH('a  l!iia  currency, 

MARCONI  INTERNATIONAL  MARINE  COMMUNICATION  CO.  (LTD.)— 
The  diicctiirs  hiive  ih'clared  an  interim  dividend  of  5' per  cent.  (Is.  per 
shun-),  less  lax.  on  aecouii(  of  the  current  year.  Warrants  will  be  posted 
on  (lie  .'llHt  tirov, 

RICHARDSON,  WE8T0ARTH  ft  CO,  (LTD)  .Meetings  of  the  preference 
anil  i.rdinnry  Hliaii|ii.|ilcr.<  were  held  last  week  in  order  to  consider  a 
scliniii-  of  reconstruction,  but  the  proposals  were  defeated  and  n  com- 
iiiillee  III  NhareholderH  will  confer  with  the  direct  Ions  in  order  to  fonniilatc 
n  ngw  neheine. 
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SPECIALISTS  IN  ELECTRICAL  TRANSMISSION  ANO  DISTRIBLTION 


Triir.l  Al<  1H\v<niR\IF!<s    t"«: 


The  Illustration  shows  a  High-tension 
All-Steel  Totally  Enclosed  Front  Access 

SWITCHBOARD 

of  our  standard  construction,  lately 
made  and  erected  by  us  to  control  the 
incoming  Power  Supply,  at  2,200  volts., 
in    a    well-known    Aeroplane    Works. 

This  type  is  particularly  suitable  where 
space  is  limited. 

IMON    COl'l-JT.    OLD   BROAD   ST..    LONDON.   K.C. 


,. Johnson  ««  Phillips  [^ 

'""'  EIF.CTRICAI    tN(, INKERS  X  CABLE  M\KI.HS 

Charlton.  London.S.E  7. 


ilillIt!ll!!!I!tlllll||IIIIIIIIIIIIIIII|l1l'll!l'll|ll!III'll|lllllllliP^ 


For   all    Munition,    Ship    and 
Dockyard  Power  &  Lighting. 

ItKlTlSll    IIIlU)UoIU)LT  and  well  ni.uie  to  H.O. 
rcquirfincnts.inir  [irotiiici.s  seciire.by  \  irtiicof increased 
l)esi;;n-Sim|)licity.  the  most  sati.stactory  results. 
Our   entire    resources    bcinp    whollv 
devoted  \n  these  lines,  vvi-  arc  able  to 
n(Tcr  not   only   the   best  ([ualiti-.   but 
also    the    iii'jhest     value    obtainable. 
Tht  ImproTtd  "GLASGOW  "  Iroacltd  Switch, 2171 B . 

lIh,.li.iT.|,  l.ir;ll>M..t,I;,>i:..»»   C,  I, .,.,.,•„.,, 


IRONCLAD 

SWITCH   6-  FUSE 

GEAR 


Thr  Midland  Elfc.Mfg.Co.Ld 
Htrford  Stmt,  BIRMINiMaM 


520 


THE  ELECTRICIAN. 


December  28,  1917. 


The  British  Westinghouse 

PRINTOMETER 


A.C.  Printometer  with  cover  removed. 

The  measured  units  are  indicated  on 
pointer  dials  and  recorded  at  predeter- 
mined intervals  on  a  movinsj  chart.  The 
difference  between  consecutive  recorded 
figures  xives  the  average  demand  over 
the  period  which  they -embrace.  Thus 
a  ghmce  at  the  chart  shows  not  only  tiie 
maximum  demand  liut  also  tiie  demand 
at  any  time. 

Write  to  Meter  Department. 


mmhont 


Curve  plotted  from  chart  fijupet, 


Thf  British  Weslinghuuse  Electric  and  Manufacturing  Co..   Ltd.,  TraHord  Park.  Manctiester. 


Modern 
Machine  Tools 

yield  the 

Best   Output 

when  equipped  with 


TGRAniC 


Patent 

AUTOMATIC  CONTROL 

ProminrnI  ndvnntAKo*  nrc  that  i 

Op-r«lion  ■■  .impio  ond  oloy. 

Improp-r  >l«rliitl  i<  impo«»ibl« 

Unwi.r    hull-    on    Ih-    P»rl    o(    Ih.-    oponilor    i>   corroct...! 
by  Iho  AUlomnlif    •■fncuarda. 

.Spcrd  en  br  rh«nii<-d  •!  iiny  momnnl.  i-vt-n  while  culllnk. 

Tho  workm.n-.  «lli.nti..n  i.  not  dividod 

Hncan  ronrfnlralx  on  hU  work,  w  ahtiul  hn  vim  to  sludv 
Iho  control  ll-ar 

E.lr«  h.«vy  cut.,  or  hnrd  .pol.  in  Ih-  molnl.  do  not 
damalx  Ihi.  tool,  bfr.uie  lh»  conlrolli-r  nulumiitlrnlly  r- 
duc»»  tpoed  whon  lh«»>.  occur. 

Quito  ■■•  Kulnmnllrally  il    r.ilor*.    tho    formor   ipi-iui  whon 

Thr  morhanlr  llk.»  il  b-cxiao  II  dooi  not  Ini  hi>P«lianc«. 
but  .nvra  hit  litno 

Th"  .mplnyfr  likfa  il   b.-r«u«»  II  put.  mon.-v   in  hi.  pockr.1. 

SrmI  I"'  Ic.llhl  Nn.   '>1() 

iGRmiC'EtECTRIC&t? 

147,  QUEEN  VICTORIA  STREET,  LONDON. 


I.ondol  No.  510  ti-lla  inoro  nbout  thin  intorostinii 
and  oificixnl  mnlhod  of  control. 


December  23,  1917 


THE  ELECTRICIAN. 


521 


Tme   Round  Table. 

By  "  kVA." 
EvKNT   OF   THE  Wkek. — The    16-Supei-.Sutions-pe.i-Great 
]iritain-EIcctric  Power  Sclieme  I     (What" s  Ireland  done  ?) 


How  many  "  Round  Table  "'  readers  had  electrically-roasted 
turkey  tliis  Christmas  '. 

*  *         *         * 

Congratulations  to  "  Hackney  "  Kohinson  upon  the  result 
of  the  preference  appeal  cases.  The  Gas  Light  and  Coke  Co. 
will  now  perhaps  stick  to  T.N.T. 

«         «         *         « 

When  one  comes  to  tliink  of  it  then'  is  a  lot  of  satisfaction 
to  be  derived  from  the  fact  that  not  cvi-n  a  war  can  extract 
anything  from  electricity  supply.  Wliili'  ^^us  must  be  depleted 
for  c.\i))osives  for  the  Hun  (curtailin.L;  e.xpiosions  at  home. 
I  hope),  electric  pres.sure,  which  not  even  the  M.O.M.  may 
tamper  with,  is  steadilj"  maintained. 

*  «         *         * 

R.  P.  Hearne  lets  himself  go  in  a  recent  issue  of  the  ''  Evening 
Standard,"  under  the  heading  of  "  Electrified  Clothing." 
After  describing  the  methods  whereby  airmen  keep  warm  by 
electrically  heated  suits,  the  writer  allows  his  imagination 
full  l)lay,  for  1  |)resunie  he  had  a  column  to  fill  on  the  subject 
and  must  needs  till  it.  Beer  is  still  lOd.  per  pint  in  Fleet- 
street.     Here  is  one  of  his  "  spasms  "  : — 

Even  the  average  citizen  will  have  uses  for  tlie  heateil  elothiog. 
A  traveller,  for  instance,  with  a  suitably  wire<l  overcoat  cniild 
connect  his  circuit  with  an  electric  lamp  socket  in  a  railway  station 
waiting-room,  and  thus  keep  hinwclf  w-imi  ;  or  failing  this  supply 
of  current,  h<-  would  cany  his  ewii  battery.  Cnheuteil  railway 
carriagen  would  lose  their  tciTor  for  the  eleitrilied  traveller. 

The  eoiintry  dweller  on  hi.s  travels  would  have  an  electric  battery 
siinieienl  to  U^Ul  a  Hash  lamp  a.s  well  aH  ke<-p  him  «arm.  and  during 
the  li^htin^  restriction  [KTiiiil  even  the  -sulmrlian  traveller  might 
iimtfully  have  his  ele<'tric  clothiti).'  aiiapted  so  us  t«>  faintly  illuminate 
his  prescmre.  "  Heated  Inimmi  ^'luw  worms  "  may  thus  come  to  be 
an  acciu-ute  dewription  of  many  |m  nplc. 

I  must  si-nd  Mr.  I^eaiiic  a  book  on  the  watt-hours  per  lb- 
obtainable  fioni  stoiage  batteries  and  the  uinteen  dilTerent 
voltages  and  sysU-nis  of  eli'ctricity  suppi)'  on  one  only  of  oui 
muui  line  railways. 

«         *         *         * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Elkitkuian,  iieceniber  '2'),  KSKO.] 
\U/tA»J   Knuinks.-   Messrs.  ,'<<icnii'iiH  have  been  testing  nt  their 
Worltfi,  llcdson's  rot^iry  engine  (or  driving  electric  light  apparatus, 
and  the  renullH  have  U-en  nnifirmly  t^oud 

Tiir  Wkst  CdAsT  OK  Amk.iiii'a  Thkiikai'm  Comi-anv.-  Tiie  HoanI 
itf^lhis  I  onipany  Hiale  that  in  loiiseiiin  nee  of  the  rontmuniier  of  the 
war  belHeen  Chili  and  I'ern  Ihev  an-  olihtieil  to  defer  payment  i>f 
Ihui'uupoiip  on  the  debrntux  ^-  of  ilie  ('nm|ian.v,  ducon  IHn'.  :tl  next 

Tiir.  Hiii'sn  Ki.kituic  Lnni 
of  the  llo^i-ex  of  I'arbainenI  I  > 
lately  litililed  liy  I  he  llni-.!.  .  U  • 
fuee  looking  li  uaiilx  Creal  I  ■>  < 
vory  Ntrikinu.  I'he  elect ru  li 
apiM'iiiiinie,  uhiixt  IIipk""  bl  f. 
limt  nj)(ht  of  the  elect  tie  lit(htii' 
and  We  Hlronuly  iini<|M>rt  (hat  i 
K>u>  linriiiit  iillcn-d  'ince  tin-     ' 


Till-  clock  fare  o(  the  clock  tower 
n:  iiiwanU  Charing  Croiw  Ihih  b»'en 
I  UkU*.  anil  the  contrast  with  the 
.  in'cl,  which  iM  Hlill  lit  liy  Has.  i>< 
laM-  liMK  «  bright  while  ndvery 
■  hao  a  dark  dniKy  red  linRe.  The 
lie  contriiMl  was  Ktlll  niori'  ^trikiu);, 
M  ((UK  Unn  been  tiinietl  on  or  tin- 
t.    Ii/lit  Wii«  lirit  .-mjihivi-d 


Belfast  Strike. — A  hundred  «en;i  skilled  and  unskilled  employees 
engaged  in  connection  with  the  boiler  house  and  coal-handling 
machinerj-  of  the  electricity  department  went  out  on  strike  on  the 
2]  St  inst. 

The  strike,  wliich  was  commenced  without  notice  and  without  the 
sanction  of  the  men's  union,  was  alleged  to  Ije  due  to  the  fact  that  the 
Coqjoration  had  not  intimated  their  willini;ni\-.-^  t<i  concede  the  Hill  bonus 
of  121  i>er  cent.  The  carters  engaged  in  transferring  coal  also  ceased 
work  in  svmpathy  with  the  strikers,  thus  pKicing  the  department  in  a 
serious  difticulty.  The  city  electrical  engineer  (.\|r.  T.  W.  Bluxam)  and 
the  members  of  liis  technical  and  clerical  staflf.  hc'wever,  ro.se  to  the 
occasion,  and  a  supply  of  current  for  traction  iiiul  other  purposes  was 
available. 

The  men  have  now  agreed  to  re-.start  work  and  lo  ahidc  hv  the  dei  Imhi 
of  the  .Minister  of  Munitions. 

Customs  Decisions. — According  to  recent  de<-isions,  tlie  import 
duty  U|K  n  electric  motor  tyre  ])iunps  and  electric  magnet*  (parts  of 
crane)  imported  into  the  Union  of  South  .\frica,  the  whole  duty  being 
allowed  as  rebate  ujion  British  goods. 

Corea.— Mr.  P.  D.  Butler  (British  Acting  ViceConsul  at  Seold), 
writing  on  the  prospects  of  the  port  of  ("hinnampo  and  the  north- 
western part  of  Corea.  gives  the  following  information: — 

The  (Jovcrnraent  tieneral's  anthracite  coal  mines  at  Jido  iiave  an 
electrii-  power  station  of  400  kw.  capacity,  and  this  is  now  to  lie  iiicrcAsed 
to  2.2'M  kw.     The  present  dwiamos  were  made  by  a  .Japanese  firm. 

.At  Kenji-ho  (near  the  mouth  of  the  river  Uaido-ko.  an  iron  foundry 
and  steel  mills  are  under  e<mstruction  for  a  ,Japane.s<>  firm.  The  fouudrv 
is  to  cost  £1.200,000,  and  the  steel  mills  bet  ween  £l.2fKt.(KHInndj:i.StK>.(KMi. 
The  furnaies  will  be  fed  with  one  from  the  c<mi|>any's  own  mines  in  (  orea. 

The  total  trade  of  the  port  of  ('hinnampo  rose  from  i;:Ui2.,'>32  in  the 
Kr.st  half  of  191,".  to  £79(i.(U.>  in  the  first  half  of  1917. 

Siam.  Imports  through  the  port  of  Bangkok  included  electrical 
goods  and  apparatus  valued  at  £32.380  in  19I.t-1(^.  and  £r>j.7t>9  in 
191ti  17.  and  manufactures  of  metals  £310.244  in  ItUolti,  and 
£3411.714  in  liUfi-17. 

Electrical  Ergineering  in  GenraDy.— The  rejurt  of  the  A.K-C.o' 
Berlin,  states  that  the  nuniler  of  hands  eni)iloyed  at  the  end  of  the 
financial  year  litlti-l"  was  79.2'.l3. 

The  gross  profits  increased  by  7.O40.04HI  nuirk>  to  4r..79:i.247  marks 
War-aid  e.tpenses  were  I0.141I.2I7  mnrk.s.  .\  sum  of  2.tKHl.(NHI  ninrks 
wa-s  devoteil  to  gratuities,  a  like  sum  to  the  pen.sion  fund,  and  l.."i(Kt.0OO 
marks  to  war  welfare  work.  The  turbine  factory  is  engaged  in  making 
units  of  .VMKH)  kw..  and  the  machine  shop,  which  i.-  said  lo  Ik>  building 
the  largest  transformers  so  far  built  (of  <MI.(KH»  k.x.a.  and  llO.IHtO  volts), 
lannot  keep  up  with  the  demand  for  high-voltage  material.  In  the 
wireless  telegraph  department  important  new  divelopmentA  have  «l.s<i 
been  made.  The  deliveries  of  eliMtriial  ap|>aiatus  exewd  thoM-  of  the 
previous  year,  and  in  the  incandescent  lamp  branch  I  hi-  .selling  prii-es 
have  been  more  commen.snrate  with  the  cost  of  manufacture-.  The  com- 
pany is  engaged  on  lU'roplane  wi>rk.  The  business  ( arriiil  out  at  Kraiik 
fort  will  be  amalgamated  with  the  Berlin  works,  and  the  National  .\uto- 
mobili'  Comimny  is  working  satisfactorily.  The  iK'maiid  for  ehylrieal 
nmchinery  for  war  factories,  especially  in  the  clieniieal  industry,  is  active. 
.Satisfactory  orders  continue  to  come  to  hand  fron'  the  owl-mining  and 
iron  industrieii.  Tin-  (ierstem  (M.wer  station  in  Westphalia,  of  :IO.On<l  kw. 
lapacily.  and  the  |Hiwer  station  in  /Csihonieu-iUh  for  the  Weklr\>werke 
at  BilterfeM.  have  l«-eii  completed.  Th"  IHiwer  station  of  the  Kortun* 
mine  has  Nvn  enhirged  by  .S.(HI»»  kw.      The  Kern»ilicuiii  works.   Wver- 

lings has  onlcred  a  «i>mplele    smelling    plant    with    transformers  of 

14.(KMI   k.v.a..   and   the    Ktivarian    Nitrogen   I  onipany   nnl    tin     s,|esian 
Klis'trieity  and  Cas  Company    havi-   boih   onlen-d  lio  "i.'s 

Till-  railway  wetiiui  w^as  almost  cNiliisivi'ly  employe.l  .  t.ir 

existing   lines.      .-Ml    (lie   subsiib.ii\    .  .ii'i' niu-.    |iaiii|     i  >    .'Ug 

from   ."i  to   12  |H'r  cent.     The  .■  •  -   itnioiiiil 

marks,  und  curri'iit  obbgatiinis  -  Miarks 

own  bunk  cnilil  amiMints  to  1 1  I  t,i.i  li  i 

of  <i.iiiiciied  I  oni  i-ni«  on  n'rtx-tl  i.,  Jli 
nut    II Ill    umoiiiilril   t,,    |4,'i.9|o.i)o>' 

.  oMipailN    b<  eitme  lllteresled  III  the  llallllM 

Ittivunan  Muniiiiium  <  i>  The  '■(■n  k  •>!  i.i>> 
lO.lk'iO.iNNt  iiiurk*.  (hut  ,<f  half  liiii-b.  .1  pnslu 
anil  til  .1  ■  i  iii.-li.d  goiMis  nt  ■.•4.lilii.(Hio  mark 
inst..  .<  only   I4.)WIMNN>  mark*.  Aga>i>.i  4.n.i 


1.1  lo,-..iao.(HH» 
rhe  roni|ianv'» 
I.'    Ixiiik  crxibt 


Th. 

..t   I' 


■imts  lo  T;<..'i<W).iNNt  marks.  «iib  nii  uddilional  (und 


L.P.S.  I^SULATI^G  IVIATEhlALS.  I 

(  M  k  U  I^M  t 

Il>><t      'VAIsNI».>«»D 

.51111.  (  lolh.  t.ln>n.  Pat 

.,   .n.l  T.f..    .Sl.*l.hl  .n.l  HI..  C  ..1 

<  <»TT«)N    «n.t    SII.K    TAI-ls    .n.l    KIBDON.H   .1    -,.,,    .1,..,,, n   | 

1 1  Aim  i( 

'11'    AM)    IHf.s.si\li,\ 

THB    L  P.a. 

ELECTRICAL    COMPANY. 

14.  Ho»lc^  Pl.t 

'      W.MmlnX.r.    t.onrinn.    SW    1 

I'l'pKnn.       \l.l.,.,.    ;t4(. 

I'Ir., |--n,in.,,.,.  S„»,.,.   1  !..„ 

SILVER  SOLDER  for  BRASS, 

Specially  luilkblf  for  ELKCTRICAL  INSTRUMENTS. 


J.    BLl  NDFII.    &    SONS. 

nil.  mm  i  n«T«i«  utmn  iti  vuocii  iricn  w 
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SIEMENS 


IRONCUAD 

SVtflTCHCEAR 

FOR     AUL. 

PURPOSES 

Control   Pillars 
Distribution   Boards 
Main    Switchboards 


Write  for  particulars  to  - 


[;ns  brothers  dynamo  works  limited 

rrlCB.  i'ALACR  I'LACE  MAX.SIuNS.  KEX.SINCilU.V  CT.,  W>. 
,uf  :  Wkstkkn  liiil;'.     'i  Lloi;rani»  :  "  S'i-mbrai.os.  Kf;\s.  LoKDOX." 
dSd   S«9Rlie»  Dept.;    J8  &  59.  UPPER   THAMES  STREET,    E  C.  4. 
■.nc;  City  ;V«I'.  1 .  Ii  lt.ii,,^  :    ■Mn:uTor..  Test.,  Loxdox." 

HOME  BRAtlCH  ADDRESSES 
OIUH— C.'li'nil  Ho..  Nuw  Si.      M.I.V.  ilEbTEK— lilli.  iK-ansaHte. 
k— .■«!  Uriel.-.!  Slrec-t.                    Newcastlk-«4-i;m,  C.illiiiffwou:] 
r-";i.  M.Mijry  Stri'OI.             ;  Shefi'ihlo— ja,  Kiley  St.     lBMl's. 
,w— »(*•.  Wrftt.rliiu  htret!t.          ;  .^ouTnAMPTOu— 4t>.  lli.-li  Stiect. 
Tranches   in  Principal  Towns  Abroad.     


svikhgearI 


HIGH 

&   LOW 

TENSION 


THE 

NEW      SWITCHGEAR 
INSTRUCTION  Co.,  Ld 
SUT'ON,      SURREY,     ENGLAND. 

ABC  O.!'-  ii>.  E/lition.  I  :    :•      :  '  ••'  ■'■ 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUN  METAL,  MAN6ANE8E  BRONZE 

^^'^-      Brass  &  Copper 

Tubes  and  Sheets. 

BRASS  CONDENSER 
TUBES  FOR  STANDARD 
SHIPS,  &c. 

CHARLEi  CLIFFORD  &  SON,  LTD.. 

BIRMIINGMAIM. 


EYE-REST  LIGHTING  INSTALLATION. 

The  Crown  Agents  for  the  Colonies  have  erected  a  handsome  set 
of  buildings  facing  the  Embankment,  Westminster.  Part  of  these 
buildings  was  completed  before  the  war,  and  the  lighting  arrange- 
ments, therefore,  were  very  carefully  considered  beiore  the  equip- 
ment was  selected  To  this  end  an  extensive  series  of  tests,  running 
over  six  months,  were  made  on  all  forms  of  lighting  systems — 


Example  or  Office  Lighting  on  the  B.T.-H. 

Indirect  System. 


(I'lect.  semi-ir  direct  and  indirect — with  umuerous  types  of  equipment. 
.\s  a  result  of  these  tests  indirect  lighting  with  half-watt  type  lamps 
was  selected  and  a  trial  equipment  of  the  well-known  B.T.-H. 
■  Eye-Rest  "  .system  was  installed. 

A  thorough  trial  was  made  under  practical  conditions  of  office  work 
and  criticisms  and  comments  were  taken  from  the  various  employees 
as  to  the  results  from  this  lighting  system.  The  opinions  expressed 
wore  unanimously  in  favour  of  the  "Eye- Rest"  system  of  indirect 
lighting,  and  this  type  of  equipment  was  specified  and  ordered  for  the 
lightini;  of  the  entire  huildint:.      When  the  additional  buildins^s  of  the 


.1   dm  HI';  Liiii'i'iNi 

iMUHKl"! 


:  ,.N  Till-.  H.'l'.-ll. 

tSv.STKM. 


>i|.  I..  I..1I.JI11U  1"  llic  ilc|iailiiu'nt  were  <oniplftcil,  ii  yi-ar  or  so  Inter, 
lyve-Hesl  "   indirect   liglUlug  .system    with    half. watt   type   lamps 

iiislalli-cl  tliroughout,  .so  that  Uie  complete  set  of  liuildinfjs  is  entirely 
ii|i|iimI  with  tills  systeiu  of  lightiiijj.  We  are  able  to  present  our  n'adera 
h  Moiiie  interest  inn  views  of  some  of  the  rooms  at  the  Crown  .\j; 

I  he  Cciloiiies  hiiil(liii({,  slitiwing  the  "  ICyeUcwt  "  equipment  and  the 
iliiij;  results  given.  'I'lie  illustrations  are  reiiroiltiied  from  untoiichud 
>tni;i'a|ihe  taken  by  llie  ailiial  li^lil  <>f  tile  littiiigs  inslnlled.  .Messrs. 
Ill  W.  SimpHoii  anil  i''ligli1l,ieiit.  Miixwcll  .\viloii.  It. N..  \eriihvm 
ililiiiKH.  (Iray'H  liui,  VV.C,  were  llie  luvliitrris,  .•mil  Messrs.  \.  (J 
lilleliiii   &  Co.,    Uroadway   CliaiiilniN.   Wislininslei-.   tlir  loiitra 

tlir  liuhtinie  arriinffetiieutH. 


CONNECTIONS  TO  ELECTRIC  SUPPLY  MAINS. 

Ill  a  I'liinmiiiiiralioii  to  electric  supply  authorities  (dalid  l)ef.,S. 
IHI7)  llie  direelnr  of  eU-elric  power  suiiply (Mr.  Arnold  U.  (iridley) 
Hl.'ited   that    iiiilil  further  notice  the  Miiiistrv  <if  MunilioiiH  wouUI 
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Our  Manufactures  include : 

;           Cables  for  Lighting,  Power, 

•            Teltgraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 
;          Aluminium  Wires  and  Sheets. 

CABLE    TESTS. 

1              Pho-phor  Bronze  Wires. 

I                         Braids  Rod. 
I                     Brass  forgings. 

The    simplest,    cheapest    and     most 

;                   Enamelled  Wires. 

certain     method    of    testing    a    cable   is 

j               Cotton  Covered  Wires. 
I                        Aerial  Cables. 

to   look   at  the  label  or  drum. 

[              Joint  Boxes  and  Pillars. 
;                Jointing  Compounds. 

If      you      see      thereon      the      words 

1                  Primary  Batteries. 
!                         Exploders. 

BRITISH  INSULATED.  PRESCOT 

;                  Shot  Firing  Cables. 

1                     Window  Lead. 
!                       Cable  Racks. 

OR  HELSBY. 

I                   Static  Condensers. 
;                 Pole  Line  Steelwork. 

the   test    IS    complete,   and    you   can    go 

■                       Paper  Pinion-. 

ahead   with    your  cabling   with   safety. 

I               Fuses  and  Fuse  Wire. 

;                   Electric  Welders. 

■■  Who    hath    not    owned    with   rapture- 

;                   Telephone  Cords. 

smitten  frame 

I                 Annealing  Furnaces, 

The    power    of  grace,  the    magic   of    a 

;                Tramway  Insulation. 

name  ?  " 

;                Overhead  Equipment. 

I                  Electricity  Meters. 

;                    Knife  Switches. 

BR  T  SH  INSULA 

TI 

:D  S  HELSBY  CABLES. 

LTD., 

Cablcmakcrs 

and    Electrical    Eng:ineers,                               I 

PRESCOT, 

LANCASHIRE.                           1 

Works  : 

PRESCOT     and     HELSBY.                                                         1 

Branch    Offices    in:     LONDON 

MANCHESTER.    GLASGOW.    BIRMINGHAM.              1 

NEWCASTLE 

.    CARDIFF.   DUBLIN.  LEEDS  &  BELFAST.              I 

OUARANTKCD 


•KOOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT    CO.. 

SPFNSrR    STRtH.    VA/FSTMINSTtH.    S.W 


Bf  I   VWter^  tnth 


PEEBLES  "     -  '•-  -•  *  ^        '■ 

ELECTRICAL  MACHINERY 
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'-pHEIR  lasting 
■■•  qualities,  and 
the  fact  that  they 
reta''n  to  the  end 
their  -nitial  bril- 
1  ance,  make  them 
cquallv  suitable 
fi,r  S-'reet  Light- 
ing, Fac*on' Light- 
ing, Train  Light- 
ine,  the  Hotel  or 
the  Home. 


For  Street  Lighting 


POPE 


« 


ELASTA 


(British  Made) 

venire:   r^AMFS 

Strong       Brilliant       Economical. 


Adi/I.  ot  Pope's  Eleclnc  Lamp  Co..  Ltd.,  Hyike  Road.  Wil.csden.  N.W.  K 

Electrical  Testing 
Laboratories 

(U.S.A.) 

Acceptance  Test.s  of  Machinery  and 
Materials  fnr  I'l.xport. 

I-.lectrical,  I'hotometrical,  Mechanical 
and  Chemical  Test.s  and  Invcsti{,'ations 
at  the  Laboratories  in  New  York  or  any- 
where  in  the  United  States  of  America. 

-(•Ill   Street  and   East   End  Avenue, 
New   York.  N.Y. 


N'ira.— Tlirauj?li  tli*  cmuteiiv of  "The 
)',1<<  triniin,"  co|iii'»  oC  n  twioklel  <k- 
'.r■^llllll^:  ll"'  L  "'I'lrnliiricii  bii'I  Hh  wc-k, 
itiil  llnliiiK  tchtiiw  ii-f«  limy  lie <itilBiniMl 
from  it*  Lond'iti  Uflicc. 


raise  no  objection   to  additional  connections  being  made   subject 
to  the  following  conditions  :— 

1.  That  they  had  adequate  generating  plant  capacity  available.  2.  That 
no  lead-covered  cable  was  used  on  the  connection.  3.  That  the  cost  of  the 
connection  (including  any  mains  extensions)  to  be  borne  either  by  your 
undertaking  or  by  the  consumer  did  not  exceed  £10  ;  and  that  at  the 
end  of  each  month  a  hst  of  consumers  connected  during  the  month, 
giving  name,  address,  purpose  (e.g.,  private  house,  irormionger's  shop, 
or  paint  manufacturer)  kilowatts  installed,  and  cost  of  connection,  was 
supplied  to  the  Director. 

Mr.  Gridley  added  that  it  was  not  desirable  to  connect  new  consumers 
who  already  had  alternative  methods  of  jabtaining  light,  heat  or  power, 
or  business  premises  not  used  for  direct  or  indirect  war  work.  No  con- 
nection, the  cost  of  which  would  exceed  £10,  or  in  which  lead-covered 
cable  was  required,  might  be  made  until  the  sanction  of  the  Department 
had  been  obtained. 

On  Dec.  13  the  hon.  secretary  of  the  I.M.E.A.  (Mr.  H.  Faraday  Proctor, 
of  Bristol)  inquired  whether  lead-covered  cable  already  in  the  stock  of  the 
respective  undertaldngs  might  be 'Used  without  a  special  permit.  In  his 
communication  Mr.  Faraday  Proctor  wrote  :  It  appears  to  me  that  in 
the  interests  of  economy  it  were  well  that  any  manufactured  article 
should  be  put  into  use  at  the  earliest  possible  date,  provided  always 
that  tlie  purpose  for  which  it  is  used  is  at  least  as  necessary  or  desirable 
for  tlie  general  welfare  of  the  country,  as  the  purpose  for  which  it  would 
ultimately  be  used  if  it  were  held  in  stock  mitil  after  the  war,  or  other- 
wise the  period  when  restrictions  are  withdrawn.  1  assume — and 
nould  like  your  opinion  as  to  whether  I  am  right  in  assuming — that 
lcad-covere(i  cable  already  manufactured  will  not  be  pulled  to  pieces 
for  the  purpose  of  recovering  the  lead.  If  such  assumption  is  correct 
and  my  reasoning  holds  good,  then  it  only  remains  to  say  what  class, 
of  consumer  cable  already  manufactured  and  in  stock  may  be  used  for. 
1  liavc  considered  the  question  as  to  whether  a  return  of  stocks  should 
lie  obtained  with  a  view  to  such  being  utihsed  in  districts  where  the 
demand  for  extensions  is  most  imperative,  but  it  appears  to  me  that  in 
such  districts  cables  other  than  lead-covered  may  be  laid  down  as  a 
temporary  expedient,  even  though  they  must  be  taken  up  in  the  course 
of  a  few  years  to  be  replaced  by  lead-covered  cables,  which  to-day  must 
be  recognised  as  being  the  only  satisfactory  cables  for  undergroxmd 
work.  It  were  fairer,  however,  that  the  undertakings  wlio  have  to  give 
supplies  under  these  exceptional  conditions  should  bear  the  whole  of  the 
i-xrcjiticinal  costs  of  putting  in  temporary  cables  orotherwi.se,  and  recover 
thr  same  troiii  the  special  consumers,  rather  than  that  the  matter  be 
furtlur  iiiiuiiHcatcd  by  the  collection  of  odd  lengths  of  cables  from 
various  districts." 

In  reply,  Mr.  Gridley  wrote  on  the  14th  inst.  :  "  It  is  desirable  that 
existing  stocks  of  lead-covered  cable  should  be  husbanded  as  carefully 
as  possible.  Lead-covered  cable  should  not,  therefore,  be  used  for 
making  house  connections,  except  in  accordance  with  the  conditions 
set  out  in  my  circular  letter  of  the  Stli  inst.  I  should  hr)i)e  circumstances 
will  not  arise  to  necessitate  any  so  drastic  a  move  as  tl>c  scrapping  of 
lu-w  cable  for  the  purpose  of  recovering  the  lead.  At  the  moment  it  is 
not  proposed  to  get  in  a  return  of  existing  stocks  of  lead-covered  cable." 
On  Dec.  12  Mr.  Howie  asked  for  the  following  information  : — 
(<()  Where  the  cost  of  the  connection  exceeds  £10,  docs  the  stipulation 
tliat  it  must  not  be  made  until  the  sanction  of  your  D<'partment  has 
liecn  obtained  apply  to  direct  war  work  accompanied  by  a  (HTlilicatc  V 
(fc)  Where  the  connection  costs  less  than  £10.  and  which  nuiy  be  ina<le 
without  the  sanction  of  your  Department,  what  certificate  or  ri<forcnce 
mav  I  give  to  the  cable  manufacturers,  &c.,  in  obliiining  the  necessary 
material  ? 

(c)  As  the  subject  matter  of  your  letter  is  of  considerable  importance 
to  this  undertaking,  1  shall  be  iiiurh  obliged  if  you  will  inform  mo,  for 
the  guidance  of  my  ('ommittrc.  iimlcr  wlinl  regulation  your  instructions 
aic  given. 

Ill  rc|jly,  Mr.  Oridlcy  stated  that  "  no  connection  the  cost  of  which 
■\(ccds  £10  should  be  inade  without  the  .simetion  of  (his  Department. 
\  icrtificatc  for  any  expi-nditure  which  is  to  be  borne  by  your  department 
iiust  be  applied  for.  and  lie  granted  to  you  direct.  No  new  cable  can 
111-  pnnliasecl  without  a  pcrniil,  aiul  when  it  is  i\ccessary  to  order  addi- 
ic.Tial  rable  an  apiilii'atioii  should  be  made  .stating  the  length,  type,  and 
■  i^l  (if  the  cable-  ri-i|uircd.  The  instructions  given  you  arc  iiniler  the 
|...w.rs  of  (Iw  Ministry  of  Munitions  affecting  the  conind  nf  copper, 
I  I'l.  and  other  similar  m«ti>rials." 


ELECTRIC  POWER  DEVELOPMENT  IN  QUEBEC. 


'I'Ik-  ilemiind  for  olectric  ])ower  in  the  (^iiclicc  proviiieo  ii])|>oarN 
li>  be  ineroiuiing  »|.  ii  rapiii  rate  owluK  to  the  imlnstriHl  dovolopment 
conHcqiKiiit  ti|ion  tlio  wur.  Now  indtifstrios  linvo  been  established 
ill  (he  urea  Rorved  by  tlio  SlinwiniKaii  Water  &  Power  ('o.,  beciiuse 
(il  th(^  clioiip  mid  rcliiiblo  charaeti^r  of  tlio  Kupjily  and  of  the  gritdnal 
lec'ogriKion  by  lUiiiiiifacliiriuH  of  tlio  I'ooiioiny  of  oleetrl<'  ]H)Wor. 

Till'  Sliawiriigim  Co.  anticipatcH  (lia(  during  the'ciirreiil  year  over 
IS.IIOII  ii.r.  ,,f  eli'clric  motors  will  be  eonneiled,  in.OOd  ii.r.  of  the 
deiimiiil  li^pg  at  the  iShatvinigiin  I'ldls.  This  is  said  to  be  in  luldition 
111  li.Oilll  ir.p.  iimticeted  up  as  ni'w  Inad.  The  iiiereaseil  oiilpid  of  the 
inmpiiny  In  r>V(>r  30  per  cent,  obove  (4ia(  of  lilHl.  The  inilimt.rii>rt  con 
Iroljeil  by  the  coiupany  lire,  however.  impoHant  facdirH  in  (he  ini^reased 
I  oiiHiiiiipdon  of  elee(rleiil  energy.  The  Carbide  Co.'h  output  ia  fiO  per 
1  i'ii(.  larger  llinii  it  w«h   in   HtUl,  while  the  electrode  plant  cannot  meet 
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^' 


By  App*i 


(S 


rrixe    most    con.^irin.cin^    pi?oof 

of   the   excellence   of 

CARRON  ELECTRIC  COOKING  APPARATUS 


n 


^-"'^^'^  is  the  large  number  of  MUNITION  and  other  FACTORY  KITCHENS 
equipped  with  these  appliances.  They  enable  the  cook  to  cope  successfully  with  the 
requirements  of  large  numbers  of 
workers  where  a  quick  and  effici- 
ent   service   is   absolutely    essential. 

Illustration  shows  one  of  the  lour  kitchens 
at  the  textile  mills  of  Messrs.  Richard 
Haworth  &  Company,  Limited,  Salford. 
equipped  withCarron  Electric  Apparatus. 

Plans  and  Estimates  gratis. 
No.  15  illustrated  and  descriptive 
Catalogue     post     free     on     request. 

C14RRON  POMP/INy. 

WorU.:    CARRON.    STIRLINGSHIRE. 


I 


H.  Tinslcy  &  Co. 

Bep^    to    announce    that    after    many    months    of 
dillicult\   re^anlinjj^  material.s  they  can  now  supply 

WESTON  CADMIUM  CELLS 


aij^ain. 


Orders  vii.,tijd  be  sent  direct  to: 


WERNDEE   HALL,  SOUTH   NORWOOD,  S.E.  25. 
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'he  demands  upon  it.  The  Aluminium  t'o.  is  taking  40,000  h.p.  ;  t 
Canadian  Aloxite  Co.,  which  is  building  an  extensive  plant  at  Shawinigan 
Falls,  wiU  also  take  a  large  block  of  power,  and  the  Public  Service  Cor- 
poration, of  Quebec,  have  increased  their  business  25  per  cent,  over  1016. 
The  "  Electrical  Xews  "  of  Canada  reports  that  as  a  result  of  the 
situation  the  resources  of  the  .Shawinigan  system  are  being  used  up  as 
fast  as  they  can  be  developed.  The  Laurentide  Power  Co.'s  output  will 
be  increased  next  year  about  50  per  cent,  by  the  completion  of  the  dam 
at  the  head  of  the  St.  Maurice  River.  Surveys  have  been  started  at  the 
tires  Falls  power  site  with  a  view  to  development  at  a  comparatively 
early  date.  The  Shawinigan  Co.  are  also  building  an  aerial  span  5,000  ft. 
long,  supported  by  towers  350  ft.  high,  across  the  St.  Lawrence  at  Three 
Rivers.  It  is  claimed  by  the  company  that  power  is  being  used  up 
faster  in  the  district  than  in  any  district  in  America.  Other  power 
companies  in  the  province  are  also  extending  their  operations.  The 
-Montreal  Tramways  have  added  a  17,000  H.p.  steam  unit  to  their  plant, 
and  have  commenced  work  on  another  unit  of  the  same  size.  The 
.Southern  Canada  Power  Co.  have  mapped  out  an  ambitious  programme 
and  are  carrying  out  extensions  of  plant  and  of  their  transmission  lines 
in  one  of  the  most  promising  industrial  districts  of  the  province.  The 
Cedars  Rapids  Manufacturing  &  Power  Co.  are  adding  to  their  power- 
house and  installing  new  units,  owing  to  the  continued  requests  for 
power.  The  August  earnings  of  the  Civic  Investments  &  Industrial  Co. 
which  operates  the  Cedars  Rapids  plant  and  the  Montreal  Light,  Heat 
and  Power  Co.,  were  .5783,412,  compared  with  an  average  of  $754,000 
for  the  nine  months.  August.  1916,  to  April  30,  1917.  At  Sherbrooke, 
where  the  demand  for  power  exceeded  the  supply,  the  city  has  purchased 
an  additional  water-power,  and  are  planning  to  build  a  transmission 
line  and  to  instal  further  equipment. 


U.S.A.   CONTRACTORS'   ORGANISATION. 


At  the  recent  amiual  Convention  of  the  National  Electrical 
Contractors'  Association  a  new  constitution  was  discussed  and 
ado])t€d,  while  a  scheme  for  the  sale  of  electrical  supplies  and  fittings 
wa.s  also  agreed  to.  The  general  outline  of  the  latter  scheme,  which 
was  referred  to  as  the  Goodwin  jJan  of  merchandising  etectrical 
goods,  is  a*  follows  : — 

The  inauguratir>n  of  a  campaign  of  .education,  which  has  already  been 
inaugurated  and  will  be  conducted  principally  through  trade  paper.", 
tragic  organisations  and  other  elxannels,  in  order  to  co-ordinate  the 
various  interests  in  the  electrical  industry.  The  plan  seeks  to  bring 
together  in  luirmonious  action  the  various  interests  in  the  industry,  so 
that  there  may  bi-  established  the  retail  distribution  of  electrical  materials, 
at  fair  prices  to  the  consumer  and  with  a  fair  profit  to  all  parties  taking 
part  in  the  transaction. 

The  plan  u.tnume«  that  each  individual  owes  a  responsibility  to  the 
organisatiiin  representing  his  branch  of  the  industry,  and  that  the 
nrganisation  owes  a  similar  responsibility  to  its  members  ;  that  each 
organisation  reiircscniing  each  Ijranch  of  the  industry  owes  a  respon- 
HJhilily  U>  all  other  organisations  in  the  industry,  to  the  end  that  all 
prolilems  may  be  discussed  having  in  view  the  interest  of  all — thus 
providing  a  iiasic  Jilan  for  more  adequately  and  efliciently  serving  the 
.\nicricttn  public  and  resulting  in  an  extension  of  the  activities  of  the 
induMlry  t<p  the  great  undeveloped  Held  before  us.  In  (ivitlining  his 
plan  .Mr.  (Jimdwin  expressed  the  belief  that  it  will  be  necessary  for  the 
.Nntioiial  Coiitractiirs'  Organisation  to  have  an  income  of  at  least 
S2.j4),(MKI  per  year  to  deal  prf>perly  with  the  prol>lem  before  the 
ci>ntra''l<ir- dealer. 

According  to  the  report  in  the  "  Klectrieal  World  "  local  associations 
form  the  working  units  governed  by  Stale;  and  natiimal  associations  ami 
iHiardx  l>v  di'legutt's  from  the  localN.  The  constitution  also  ]>roviili'.s 
(or  mi  rnlMn>  such  im  drug  stores,  hanlware  and  department  stores  wliic  li 
lire  doing  n  retail  elect riial  liUHJneHH. 

It  in  olivliiiiH  from  llie  above  thai    .\inerieiiii  contractors  and  dealers 
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ntend  to  place  their  organisation  on  a  soimd  basis,  and  that  th^ 
propose  to  develop  their  trade  relations  with  the  other  branch  ol 
the  electrical  industry.  The  result  should  make  for  greater  electrical 
progress  in  future  and  there  would  be  smoother  relations  between  the 
supply  companies  and  the  dealers  and  factors  of  electrical  goods  and 
supplies. 


AUTOMATIC  TRUCK  LOADER. 


In  the  United  States  close  attention  is  paid  to  economy  in  the 
handling  of  materials,  and  consequently  instance.s  of  the  adoption  of 
automatic  devices  are  common.  For  instance,  the  American 
Optical  Co.,  of  Southbridge  (Mass.),  being  confronted  with  thepro- 
blem  of  loading  ccal  from  its  ground  storage  pile  by  other  means  than 
hand  shovellers,  found  a  solution  by  utilising  a  Link-Belt  wagon  and 
truck  loader. 

This  machine  loads  the  material  at  the  rate  of  1  ton  per  minute,  and 
ri  quires  but  one  man  for  operating,  thereby  cutting  downthc  operating 
costs.  As  the  coal  storage  pile  was  some  distance  from  the  power  house 
it  was  necessary  to  transport  the  coal  to  the  boilers.  The  bituminous 
coal  is  received  by  the  carload,  and  is  dumped  from  the  trestle  to  the 
ground  storage  pile.  It  is  then  loaded  into  trucks  by  the  Link  Belt 
loader  for  tran.sportation  to  the  power  house,  where  it  is  again  trans- 
ferred and  fed  to  the  automatic  boiler  stokers.  The  automatic  loader 
is  operated  by  an  electric  motor  and  loads  the  truck  in  about  five  minutes. 
With  the  use  of  this  machine  the  costs  of  handling  coal  and  gravel  hav 
been  reduced  over  50  per  cent.,  and  the  same  machine  is  also  used  in  the 
sand  bank,  with  good  results.  It  enables  the  company  to  handle  in  one 
day  as  much  as  was  formerly  handled  in  two  days.  The  loader  has 
loaded  80  cubic  yds.  of  earth,  wliich  was  carried  a  luilf  mile  by  a  2-tnn 
truck  in  one  dav. 


SIGNALLING  PROGRESS  IN  U.S.A. 


The  '"  Railway  Gazette  "  states  that  the  number  of  block  sectioaa 
on  ,Jan.  1,  1917,  was  57,228,  compared  with  54,171  in  1916.  The  usl 
of  the  electric  motor  signal  is  being  greatly  extended,  as  duiing  ths 
year  the  route  mileage  protected  therewith  was  increased  from'' 
27,710  to  29,588. 

At  the  beginning  of  1916  there  were  34  systems  in  the  United  States 
using  the  electric  train  staff  on  383  miles,  but  in  .lanuary  last  36  com- 
panies used  it  on  4179  miles.  P.  rmissive  .«ign-fling  was  forbidd  ii 
eitirelj  on  4,784  routemiles  out  of  the  65,453-3.  compared  with  4,14(|| 
miles  at  the  beginning  of  1916.  Alternating  current  was  on  ,Ian.  I,  1917^ 
used  on  3,336-2  miles  out  of  the  98,407-9  miles  for  track  circuits,  against* 
3,186  miles,  and  on  3,027-2  miles  for  operating  the  signals,  against  2,778^ 
miles.  Three-position  signals, were  on  l.'j,535-7  miles,  compared  witlij 
13,712  miles,  and  the  upper  quadrant  working  on  16,069-7  miles  asj 
against  14,429  miles.  Of  signals  that  were  lighted  electrically  there  wer&; 
5,168-3  route-miles  in  .lanuary.  1917,  compared  with  4,491  miles  in  1916.  j 
Of  the  total  mileage  of  247,967  reporting  to  the  Commission,  149,456{ 
miles  used  the  telegraph  for  train  order  disi)atching  aiul  103,393  the^ 
telephone.  The  use  of  the  latter  as  a  subslitiitc  for  tli(>  former  is  in»^ 
creasing.  i 


Electricity  and  Gas  Supply  in  Italy.— A  new  (iovernment  decree^ 
limits  the  use  of  electric  lighting,  prohibits  the  use  of  electricity  for, 
heating  between  4  p.m.  and  ll>  p.m.  and  forbids  the  further  sale  ofj 
electric  heating  apparatus,  (ias  supply  is  alre.uly  shutolT  the  greater 
part  of  the  day.  anil  will,  it  is  stated,  .shortly  be  cut  olT  altogether  for. 
liiating  purposes. 
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Notes. 


Patents  Expiring  in  1918. 

From  th.'  list  wlmli  u.'  puMi.sii  mi  hihkIi.  1   |..:^.    .1    uili  I..- 

-seen  that  ((iiiti-  a  numht-r  nf  iiitcri-.stin;.'  [niti'nt.s  gniiitnl  in  lilO  I 

will  expire  during  tlii'  jin-.s.-nt  \.-iir.     Taking  thi-ni  in  tiio  order 

<if  date,  wf  may  incntinn  .No.  1..'1(IS.  dt-sirihing  tli.-  wi'll-ivnown 

.Mdsricki  londfn.scr  in  wiiicli  tliosi-  part.H  of  thi-  diclcrtric  neat 

the  •■djrcH  of  the  coatinj;  iirr  ini'.dc  considiraldN  thi(  krr  than  thi' 

r.'inaindor,  .ho  a.s  to  jii\r  ihi'  n.n's.H«r>  di.'l.-ctric  .strength.    The 

I       />ottle  form,  which  lias  h.in  foiiiMJ  to  fulfil  the  londitionsin  a 

I       *<»ti«faotorv    way.    is    ijlnsti.-tiil      In    patent    No.    2.273    Sir 

foiiKRT  H.MJt'iKi.ii  de.serilies  a  stei-|  of  hijih  i.erniealiility  and 

■li   nsistanre.  |,ut  of  low  hystereM.s,  now  known  under  the 

..^le   name  of    ■  Stallo\  '      Surli  steels  are  produced  by  the 

addition  of  from   I   jmt  (eiit.  to  '>  per  rent,  of  silicon  or  alu- 

Jiiiniuni   or  phosphorus,   or    of    a    mi.tfure  of  these  ;    and  the 

idt    ohtained     is    inipioxed    liy    heat    treat nt.  eonsistini; 

ilternate  heating  and  slow  cooling,  th'-  hitter  ■•.\tendini;  mer 

eral  dajK.     The  efTect  of   this  low  h.\.Hter«'Mi.H  steel  has  been 

ly  marked  in  the  cnnsi ruction  of  transformers.     In  patent 

N"  .I.HiMl,  which  is  stip|i|eniente.l  l.y  Nos.  \\^V,\  mid  l.^i.TlW,  is 

il.  scribed    the    well-known    Mrr/  I'rice   system    of   protection. 

"hich    has   been    found   \'\\    n-.  liil    ih   electric   jiowit   work. 

I'rof.   .1     A.    Ki.kmi.m;  de-i  mIm      mi   piit.-nt    No.    I.'J.T.'MI  his  Well- 

n  known  Wave  meter,  eonsi'ttin;;  .il  It  coll  of  wire  whose  operatiM- 

»^*"'K'I'  '•»••  !•<•  varie.l  at  will,  nod  the  i(m<  of  a  vacuum  tulu-.  jire 

Wlcrably  conli)iiiiii:>  neon,  as  ,111  iiulicator  in  combination  with 

VthiN   spiral       ,\ii    improved    Ii>mii    is  desi  ribiil    in    patent    No 

FS7,(iH.1,  in  which  the  mov.in.iii  ..f  the  handle  not  only  alters 

\    tho  elTecrive  leii;(th  of  tl ll     but   miMJines  at   the  same  time 

both  the  ttelf-induction  and  ili.-  cupacitv  in  the  same  proportion 

Patent  No    17.12:1  prote.is  ihe  constant  cumnt  dynHino  for 

train  li«htin«  .lue  t.i  .VIessrs   II   *  K.  Kohkniikku.     This  device 

"•"liends  upon  the  conibiniition  of  two  m«nnetic  lii-lds  and  two 

Uierhanio.all>  coupleil  arniiitures.  the  fintt  lield  beinn  excit.-d  in 

'  ""•'Unt  direction,  with  its  sirenuth  dirertK    inllueneed  b\ 

W"rkin«  citrri'iit   derived   from   the  second  Hrmatiire,  iIm- 

"nd   tii-ld  beinu  e.vcited  li\    the  first   armature,   and  conse- 

•I'l'-ntly  chnnjiinu   »'»h   the  direction  of  rotation       In   pati-nt 


Xo.  18,403  Mr.  C.  P.  Towx.sexd  describes  his  ingenious  elec- 
trolytic cell.  This  cell  consists  e.ssentially  of  a  central  com- 
jtartiiient  with  two  lateral  compartments,  one  on  either  side, 
these  compartments  Jjeino  .separated  by  a  porous  diaphra<jin  of 
asbestos  paper.  The  centre  compartment  contain.s  anodes  of 
graphite.  The  cathodes  arc  fi.xed  in  the  lateral  conii>ttrtineiits, 
and  are  compo.sed  of  a  per\  ious  conductor,  such  as  iron  wire 
mesh,  and  are  fi.xed  against  the  porous  diajthragnis.  A  stream 
of  sodium  chloride  solution  flows  through  the  centre  compart- 
ment, where  the  electroly.sis  causes  chlorine  to  be  gi\  en  off, 
which  is  remov  ed  in  some  convenient  way.  The  lateral  coni- 
jiartments  are  filled  with  a  lii|uid  which  will  not  mix  with  the 
solution  undrt:  electroly.sis — fur  e.xample.  with  a  non-saponi- 
f\  Ing  oil.  The  electrolyte  ))ercolate.s  through  the  diaphragm 
to  the  anodes,  where  caustic  soda  is  formed  ;  this  gravitates  to 
the  bottom  of  the  cell,  taking  up  a  position  below  the  tiil.  and 
it  can  therefore  be  easily  removed.  In  ])atent  No.  '2S.1.")4  Mr, 
H.  Ki'/.Ki.  describes  the  use  of  colloidal  metals  for  the  fonua- 
ticin  of  metal  filaments  for  lamps.  The  colloidal  metal  is  used 
without  any  binding  material,  and  is  squirted  through  a  die 
to  form  11  filament  in  the  usual  way.  When  the  filaments  are 
heated  to  ti(l'-8()°('.  they  become  conducting,  but  they  lo.se 
their  conductivity  again  on  cooling.  The  required  ciuuliu- 
tivity  is  secured  bv  hciiting  to  a  white  heat,  preferably  by 
jia.ssing  a  current  thrcni^ih  them  on  reaching  a  tempernture  ot 
tiOC.  to  80  ('.  The  Hoskins  base  metal  coujiles  are  described 
h\  Mr.  II.  H.  Bkrrv  in  patent  No.  2M,.i.54.  The.se  are  made 
from  metals  having  a  verv"  high  melting  jioint  alloyed  with 
nickel,  and  form  cou}iles  having  :i  comparatively  high  K.M.F. 
in  conjunction  with  nickel. copper  elements.  Lastly,  in  i>atent 
No  2it.()6.")  .Mr.  H.  W.  Hi-tlek  describes  a  meth.xl  of  increasing 
the  ( iijiacity  of  dry  cells  b\  using  maize  in  m  iking  ujt  his  white 
pusti-.  which  is  cooked  iti  siln  in  the  (ontainer  afti-r  it  h.is 
iissiinied  the  solid  porous  state. 


Applications  for  Provisional,  Orders  and  Bills. 

It  a|ipears  that  there  will  be  greater  activity  during  the  l'.tlt< 
session  of  I'arliamenl  in  the  proinotiou  of  electric  light  and 
power  schemes  than  was  tin-  cas.-  in  the  past  .se.-wion.  .Vlipli- 
■  atioiis  havi'  been  iiiaiie  for  •J.'s  provisional  onlers.  as  ngainxt 
I  7  last  .se.H.Hion.  ami  .">(»  ]>ri\  «t<-  Hills  as  «g»in.st  3t».  .\nio«g  the 
provisional  onlers  we  notici'  I'ight  applicHtions  bv  the  Klei  ■ 
Incal  Distribution  of  Yorkshire  (Ltd.).     Then  .  I'l' 

cation  b\  thi-  Shetlield  Corponition  to  extend  •" 

to  iiiclud<-  llan<lsworth.  Hratlfiel.l.  Kcdesii.  m.  W.'Uley. 
Dionfiild.  Dor.',  Norton  Totlev.  Heauchief.  I»«l  .V^ion  «tid 
Dronfiel.l  W.iodhouse.  From  the  p.titions  for  pri\  ate  UilU  we 
notice  that  the  Shropshire,  W.r, cstershin-  A  StaffortWiir.' 
Klectric  I'ow.-rt'o.  desin-  to  ere.  I  11  large  power  station  on  the 
banks  of  the  S.\  ern  at  Stourpotl.  ^md  it  is.s«ul  that  this  .station 
will  be  the  largest  of  its  kin<l  in  K.ngUml  The  ^;loucesten.hi^• 
Klectric  I'liwer  Co,  in  aeeking  to  n-vivo  it«  powers,  while  the 
Yorkshire  Klectric  Power  C.i.  11  pnunotinR  *  HiH  (i>vin«  the 
coiiipan\  a  mon-  extendeil  »rt<ft.  anil  including  a  cUiliw  to 
compel  the  electrical  distribution  authorities  within  tho  com- 
pany s  area  to  take  a  supply  in  bulk  from  them  Tlii«  i»  •  bob! 
suggention,  and  it  will  be  inten<stin(i  to  see  bow  it  w  tvcoived  in 
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Parliameut.  During  the  last  throe  years  the  uuportauce  ol 
generating  electric  power  on  a  large  scale  has  become  so  mani- 
fest that  it  is  possible  the  subject  may  even  appeal  to  a  Parlia- 
mentary Committee,  and  that  the  members  may  realise  that 
there  is  a  great  deal  to  be  said  in  favour  of  the  large  power 
station  when  it  comes  to  a  question  of  saving  fuel,  for  the  reason 
that  generation  is  carried  on  under  more  economical  conditions, 
and  a  higher  diversity  factor  is  obtained. 


British  Museum. — The  buildings  of  the  British  iluseum  have 
been  requisitioned  by  the  Air  Board.  Sir  Arthur  Evans. 
F.R.S.  (President  of  the  British  Association  and  a  trustee  of  the 
Museum),  has  written  a  letter  to  the  Press  protesting  against 
the  step. 

"Production." — The  December  issue  of  '  Production." 
the  journal  of  the  British  Empire  Producers'  Organisation, 
touches  ui)on  a  nxunber  of  interesting  topics.  Some  of  the 
articles  refer  to  important  questions  of  finance  raised  by  the 
war  and  the  suggestion  for  an  Imperial  Bank  of  Industry.  The 
latter  is  the  subject  of  a  report  by  a  cojnmittee  of  the  B.E.P.O. 
An  interesting  article  on  "  Triumphs  of  British  Engineering  " 
is  contributed  by  ilr.  A.  G.  AVhite. 

Institution  of  Civil  Engineers. — On  Januaiy  2nd  the  Insti- 
tuticm  of  Civil  J'^nginecrs  cunijilttcd  the  hundredth  year  of  its 
existence,  having  been  established  in  1818  at  a  meeting  of 
eight  engineers  at  the  Kendal  Coffee  House  in  Fleet  street.  At 
the  next  ordinary  meeting  of  the  Institution  on  January  8th, 
before  the  discussion  of  Papers,  a  statement  commemorative 
i>i  the  founding  of  the  Institution  on  January  2,  1818,  will  be 
jnade,  present  conditions  precluding  more  formal  celebration  of 
the  centenary. 

Control  of  Lighting.  -By  an  Order  (dated  Dec.  24)  the 
-Ministry  of  .Munitinns  has  obtained  extensive  powers  with 
legard  to  the  control  nf  lighting. 

'J'h<-  .Minirfrj-  nuiy,  '  witli  a  view  to  maintaining  or  intit-asiug  the  sup- 
|ily  of  li^'ht,  h<'at.  or  power  for  the  ])urposc  of  the  production,  repair,  or 
I  ranHport  of  war  inati-rial,  or  any  other  work  necessary  for  the  success- 
ful prowtution  of  the  war,  l>y  order  <tire('t  that  liglits  of  any  si)ocified  class 
or  dcscriptifjn  sliall  )«■  cxtin^uishod  or  their  uhc  restricted  to  such  extent, 
Ix'twocn  .luch  hours,  williin  su<h  area,  on  sihIi  premises  and  during  such 
pcriiKl  as  may  be  specified  in  the  order,  and  if  any  person  having  control 
■  if  any  light  or  oc<ujiying,  <jr  having  cvmtrol  of,  or  managing,  or  being  in 
ihart'i-  of  preniiites  in,  or  in  connection  witli,  which  any  liglit  is  used  acts  in 
<ontravi-nti<jn  of  any  such  order,  lie  shall  be  guilty  of  a  summary  ofle)u<- 
iigainsl  these  regulations." 

Restriction  of  Display  Lighting  in  New  York.— By  order 
-.1  til.-  Kii  -I  Adiriini-ir.iti.i  tl,,-  us,-  (,f  rlrctiK'  (lis])iay  lighting 
in  Anieriiijii  eities  i.-^  heing  limited,  and  sueli  devices  are  now 
only  to  be  .shown  between  the  hours  of  7-  If)  )).ni  .aiul  1 1  ]i.ni. 
It  in  eHtiuiuted  that  tliiH  will  bring  about  an  annual  saving  of 
•'i.WW  toHH  of  coal  in  New  York  alone,  about  l(),(l()0  tons  heing 
u^ed  to  generate  eli'ctricity  for  this  jmipo.se  normally.  Taking 
all  the  chief  ,\nierieaii  cities  125,00(1  tons  of  coal  ])er  aimuni 
iriny  be  wtved.  The  amiuint  of  elei-tiieity  ho  used  is,  however, 
l»ut  a  ver>-  HtMiill  fraction  of  the  total  units  produced  in  a  largo 
industrial  city,  being  under  I  percent,  in  New  ^'o^k.  Accord- 
ing to  u  sUitenienl  recently  issued  by  the  Food  AdriiinlHtrator 
()>r.  (iarfieldl.  the  .supplyOf  couhvijl  fall  shorl  by ."(0.000,(100 
Ions  (if  neei'.HNiiry  requirements  if  coal  is  ( ouHumed  at  tlo'  rate 
jirevabiit  imdi-r  poii  c  n.nditioiis,  iind  ih.hsuicm  are  being  taken 
111  I'lKuuiage  voliiMliiiv   I  iirliilbiHfjt. 

A  New  Process  of  Colour  Photography.    Aecordinu  to 

.N'ature,"  11  iii-w  nietlioil  for  colour  pbotngrapby  liiis  been 
devised  by  .Mr  L.  Dufiiy,  who  is  a»Mociated  with  the  Liimi<'Me 
firm.  The  flifJicultv  hitherto  has  bei-n  tn  ^et  coloured  lines  in 
i/lliriently  lUm-  ju.\ta|ioNition  and  of  the  reqtii.site  lineness. 
This  is  Htuted  to  have  now  been  coiiipletely  overcnme.  A  thin 
iilliiloirl  film  JH  pasMed  between  two  wurmi-d  rollers  bearing 
line  grooves  on  tliejr  Murfaeef*,  siriiilur  fine  grooves  being  thus 
found  on  the  rellubiid.  The  film  i.s  coated  with  a  trniispanMit 
coloured  adhesive  iiiateriHl,  wio.d  and  then  Ireat.d  with  an 
alcoholic,  solution  of  another  colour,  wliich  I'lilers  the  exjioHed 
mjrfnci-  of  the  celluloid.     Two  adjacent  lines  of  dijlirent  colours 


are  thusformed.  which  m^y  be  as  fine  as  one  thirtieth  of  a  milli- 
metre. The  other  side  of  the  fibu  may  be  similarly  treated, 
with  the  other  colours.  Three  double  pairs  of  colours,  (1) 
yellow  and  blue,  red  and  green,  (2)  yellow  and  red,  blue  ^ntl. 
orange,  (3)  red  and  blue,  yellow  and  violet,  are  suggested. 

New  Year's  Honours. — Probably  there  has  never  been. 
issued  a  list  of  New  Year's  Honours  in  which  there  were  fewer 
names  of  engineers  and  scientific  men  than  in  that  which  was 
issued  on  Tuesday  last.  With  the  excejition  of  the  medical 
]irofes.sion  we  have  failed  to  discover  the  name  of  any  promi- 
nent scientific  men  in  the  list.  The  following,  however,  are 
directly  or  indirectly  connected  with  electrical  engineering: — ■ 

Privy  Counchj-OR.- — Major  Sir  Henry  Norman,  Bart.,  M.P.,  who  has 
done  important  war  work,  and  is  interested  in  wireless  telegraphy. 

B.\R0^'ET. — Sir  Joseph  liawrenee.  chairman  of  hiuot'spe  &  Machinery 
(Ltd.). 

KxiGHTS. — 51  r.  .James  Bird,  clerk  of  the  London  (.'oimty  Council  since 
1915. 

Prof.  W.  H.  Hadow,  M.A.,  Principal  of  Armstrong  College,  Kewcastle- 
on-Tync. 

W.  L.  Atkinson,  LL.D.,  mining  engineer  and  inspector  of  coal  mines. 

Mr.  E.  B.  Phipps,  C.B.,  principal  assistant  secretary  of  the  Elementary 
ixlucation  Branch  of  the  Board  of  Education. 

Mr.  Thos.  Putman.  managing  director  of  the  Darlington  Forge  Co. 

I  '.B. — Jlr.  AlH.  Norway,  assistant  secretary  of  the  Iteneral  Post  Office. 

Iron  Pipes  for  'Bus-Bars. — An  interesting  sign  of  the  times,.' 
reported  in  the  "'  Electrical  World,"  is  the  use  by  an  American, 
central  s1»tion  of  iron  pipe  for  "bus-bars.  The  Central  Illinois 
Public  SeiTices  Co.  has  been  using  O-S-in.  iron  pipe  for  its 
indoor  33,000-volt  station  for  'bus-bars  and  drops  to  trans- 
formers and  oil-switches.  Copper  tubing  of  the  same  size  was 
formerly  used,  but  in  view  of  the  rise  in  the  price  of  copi^er 
tube  to  50  cents  a  foot,  iron  pipe,  costing  only  5-75  cents  a 
foot,  has  been  subsiiituted.  While  the  iron  pipe  cannot  be 
bent  so  easily  into  the  desired  shape  as  can  copper  tube  of 
similar  diameter,  it  will  answer  in  this  respect  if  care  be  taken. 
The  chief  difficulty  met  with  is  that  the  iron  jiipe  tends  to 
break  at  the  seams.  To  make  a  more  fijiished  job  and  permit 
the  surface  to  be  liioie  easily  cleaned,  the  iron  tubes  are  painted 
with  a  bronze  paint.  At  present  iron  pijjing  has  only  been 
used  in  sub-stations  of  comparatively  small  size,  the  largest 
station  so  treated  being  one  with  three  2,()()0-kw.  transformers 
connected  in  delta.  In  this  station  iron  jiipe  has  been  used 
on  the  33.000  volt  side  df  the  tniiisfdrnieis  with  complete- 
success. 

The  Jimkers  Double-Piston  Engine. —  V  recent  number  of 
the  ■'  Journal  "  i>f  tin-  So(iet\-  of  .ViitoiiKiliile  .lOiigineers  (New 
York)  (■(iiit;'iMs  a  veiy  iiitercstiiig  cdiit  rilmtioii  l)y  Mr.  Phillip- 
L.   Scott  on   the   •liinl<crs  <l(Uilili-pistoii  engine,  developed  by 
Prof.  Junkers,  of  .\;irlien.  ;iii(l   wliicli   ^ippears  to  have  had 
remarkable  success  in  (ierniany  since  the  outbreak  of  war. 
The  control  of  the  ^  iolent  energy  transfoiination,  occurring  in  a 
very  small  s])ace,  in  the  Diesel  ei\gine  has  long  ])resented  diffi- 
culties.    It  was  attacked  by  Pnd'.  Junkers  in  18112,  the  i)rob- 
leni,  it  is  .stated,  being  largely  solved  l)y  the  introduction  of  the 
double  jiiston    arrangement    about    li)08.      In    the    Juidvcrs 
engine  a  two-stroke  const-ant-pressuve  cycle  is  used,  and  two 
liistons,  moving  in   opjxisite  (lin'ctions,  operate  in   the  same 
eyliiid<M'.     The  indicator  caul  diagram  approaches  closely  to 
the  theoretical  without   the  dro])  in  the  iidmissiim  line  char- 
acli'iistic  of  Diesel  engines  in  general.     The  first  severe  trials 
on  a  commercial  basis  were  made  with  an  800  u.v.  engine  on 
the  ship  "  Primus,"  but  since  liH  I  the  .\. !"',.(!.  and  the  llam- 
buig-Aiiierika  line  have  cond)iiie(l  in  liiiihling  Junkers-engined 
vessels  of  large  tonnage,  an  island  in  the  Kllie  having  been  pur» 
chased  for  the  yards  and   factory.     Direct -eou[>led  dynamos 
using  these  engiiu's  are  iiist ailed  on  some  (leiinan  cruisers  and 
aeiojilune  and  tractor  I'ligines  have  likewise  been  developed. 
Its  development  in  (leiinany  has  been  favoured  by  th(j  neces- 
sity to  make  use  of  tar  oils,  owing  to  scarcity    "f  crude  oil 
"liMlilhilcs.     Siii'h  oils  naturally   iv(piire  a  highei   initial  ti'in- 
peiature  to  start  coiiilMist ion.  but   it  is  stiitcil   that  tliis  difli- 
'ully  has  been  overcome,  and  that  the  engines  will  now  start 
cold  {1(>°C.)  on  tar  oil.     This  would  hardly  have  been  possible 
without  the  doiible-])iston  engine.     The  original  enuines  from 
which  the  later  forms  have  devel(ip<(l.  hail  ii  speed  ranges  of  30 
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to  300  revs,  per  niin.,  and  an  overall  mechanical  efficiency  of 
73-5  per  cent.  The  marine  engine  is  direct  reversible.  The 
typical  1,000  h.p.  stationary  engine  will  run  at  2-5-220  revs,  per 
min.  The  fuel  consumption  of  the  larger  engines  is  equivalent 
to  0-387  lb.  per  brake  horse  power  per  hour  (referred  to  oil  of 
18,000  B.Th.U.  per  lb.).  An  overload  of  .50  per  cent,  is  pos- 
sible, and  the  double-piston  aiTangemcnt  makes  possible  per- 
fect balance  of  moving  parts — an  important  consideration  in 
aeroplane  and  high-speed  automobile  engines.  The  200  h.p. 
aeroplane  engine  i.s  stated  to  weigh  3i  lb.  per  horse  j.ower. 

Report  of  Coal  Conservation  Sub-Committee. — We  have 
].  Tiivtid  comniuuirations  nn  tliis  subjeit  fnini  Aid.  G.  Pearson 
(chairman  Bri.stol  Electrical  Committee,  hon  solicitor  to  the 
Incorporated  Municipal  Electrical  Association)  and  from  -Mr. 
H.  Faraday  Proctor,  engineer  and  general  manager,  Bristol 
f'orporatioi)  electricits-  department,  and  hon.  .secretarv  to  the 
I.MG.A. 

.\ld.  Pearson  writes  a.s  follows:  The  Muniiipal  Kliitrical  .\.s90ciation 
lias  never  opposed  a  scheme  for  improving  the  electrical  supply  of  tho 
country,  and  bringing  about  economy  in  its  working.  That  asiiociation 
incladoe  187  municipalities  0[KTHting  olectrii'  undertakings,  and  thi-ough  ' 
its  hon.  secretary.  .Mr.  H.  Faraday  Proctor,  who  gave  cvideii(;c  l>ef(>re  a 
Government  (ommittco  in  October.  lOKi.  ailvwated  the  appointment  of  a 
single  Government  department  or  Board  c>f  Cumniissioners  to  take  over 
tho  administration  of  tho  Klcctric  lyighting  Acts  and  Tramway  .Vets,  and 
the  wholo  of  the  resiionsibilitics  of  the  various  Government  department.s 
at  present  sluiring  in  the  control  of  undertakings  operating  under  those 
Acts.  Tho  pro[K>saLs  of  the  .Municipal  Electrical  Association  n'ferred  to 
other  matters  into  which  it  is  unnecessary  to  enter,  as  the  Board  of  Trade, 
Committee  on  Klectrical  Power  .Supply  is  now  sitting.  1  regn-t  that  the 
(,'oal  t>>n«!rvation  (.'ommittce.'on  which  no  repr..-.sentativts  of  municipal 
undertakings  is  sitting,  hnvi-  is-ui-d  a  n-port  which  we  might  reasonably 
cx|)i,-et  to  have-  receiy.-d  from  the  Board  of  Traile  C'ommitti'e  on  which 
municipalities  scoured  rcprcsintalion  after  a  severe  struggle  in  Parlia- 
ment. 1  also  rtrgret  that  a  report  has  been  issucil  favouring  company 
working  a.*!  against  municipal  working,  at  a  time  when  this  matter  is 
under  the  consideration  of  tin-  Hoard  of  Trade  Klectrical  .Supply  Com- 
inilteo,  and  particularly  that  the  ogiorationH  of  onn  company  are  dealt 
with,  as  proving,  in  some  degree.  Iho  correctness  of  the  opinions  set  forth 
in  the  report.  \Vc  have  in  Bristol  endeavoured  to  secure  a  cheap  and 
reliable  supply  of  electric  current  for  all  purposi-.s.  We  have  never 
favoured  prolit  t«-ing  made  out  of  the  electric  consumer,  but  only  to 
preserve  tho  linaneial  e(|uilil<nnm  in  larrjinn  cm  tho  business,  (.'heap 
I'lectricily  i»,  in  my  opinion,  nciessary  to  our  true  progress.  ,\nd  it  is  of 
inlinitely  greater  importance  t  hat  the  district  shimid  have  a  eh(«p  supply 
than  that  ony  prolit  should  )«■  nuidc  by  the  L'oriMjration  in  connection' 
with  thijt  undertaking.  Another  thing,  it  is  esw-ntial  to  success  to  be 
.ible  to  obtain  cheap  nioiify.  (heap  money  can  ln'  got  more  eacily  by 
municipalities  than  by  com|>anies.  and  still  more  easMy  by  the  (iovem- 
ment.  I  also  see  a  ilifliculty  ill  Govi'rnment  or  niunici|Nil  funds  lieing 
administered  by  iionrepreHcntative  bislies.  r^iich  as  c<im|mnies.  Munici- 
palities have  siilTered  in  the  jia^t  from  rctrii  tcil  areajt  of  supply.  We 
have  found  diflii  ulties  continually  arising  from  the  tail  (hut  we  c-ould  not 
T.ad  into  districts  which  wc  considcnHl  would  Is-  useful  to  our  under- 
>.tns.  If  our  area  is  increased  in  coiiiiiion  with  other  ureas,  it  will  be  a 
_|i  at  advantage  to  the  consumer,  because  he  will  gel  a  U-Ker  and  cheaper 
Hiipply.  (Jive  IIS  our  area,  give  us  «oiiic  iilca  of  the  extent  lo  which  it  is 
Roing  to  Is-  devi-lo|M>d  and  we  will  supply  the  cliitric  plant  necc-sarv  to 
meet  itH  demands.  It  in  do  gocM  pio\  iilmg  plani  beyond  the  needs  of  the 
iliotrict. 

Mr.  Karaday  Pr<Kt<ir  oppresses  tin-  following  vjewK  :    1  entirely  agn-e 
with  moHt  of  the  pro|MisAls  >i'i  (..iti.  i, 
' '  ■le  which  coinpan'  the  relai 
.  and  eoinpnnies  in  favour  -  ' 
•  riiain  in  alieyance  |s<iiiliiig  il 

now  Kitting.      .XKention  m  -) i  .     i 

of  plant  which  shouhl  be  hu.l    I     w 
restrictions  whuh  have  Is  i  ti 
riMpiest  we  n-ceiitly  iiiadi'  (oi 
was  re<luciMl  one  linlf  by  Ih. 
lis  «l  rale|iayrrK'  n<s>s  jalion 
nioiiry  for  priKiiiiiiu  ihn  pliii 
pn'««ly  prohibilisl  from  ii-iii. 
the  idea  of  larger  area*.  Inii  I 
them    must     Is     lollipletr    coli,..i..n     ) 
dopartmnnU  ns  to  the  dinlriil--  »  In.  h  i 
Uial  |.nr,K-.  . 


port,  with  the  exception  i>f 

f  I  III'  working  of  niiiiiici|Mli 

I  lo-<  ipH'olion  must,  lowever. 

!  1    Hoard  of  Trade  ronunitlrc 

I  <»ii  (o  the  sire  of  indiviiliial  seti 

imI  I  should  like  to  |M>iiit  out  till' 

"   II.   Ill  Ihis  dinclioii      The 

'    plant  of  large  rnit> 

ltd,  supported  by  a 

I  ii'lii-ed  u«  to  Isirrow 

I'd,  but  we  wen-  i-\ 

^'lAiii  II        I  well  onic 

...  '.    pro|M-rly  di  \elo|ieil 

i'twTvn    the    various    (Mi\cniineiil 

re  golnR  to  U-  deve|ii|N'd  (oi  indus 


Oliidinry. 

Uki  ur.t  M,\it(  ihntS.wi  n  We  regret  In  aiiiioiiin  e  ibc  ii 
d'llh  from  typhoid  Jm  ei  ..(  Mr  l{.  M  Sayers,  AM  In 
\|  I  E.K..  partner  iii  the  linn  ol  .M.'««rii.  Clnrk,  ^Konle,  Ta 
I  I  "Wine  Miirrav. 

Mr   Hayrrs  was  miticaled  al  HI    Paul's  Hrhool,  and  »«•  tn>tni-<l 
iM'«l  and  pngineering  work   nt    the  City  and  OutliU'    liisltliil 
Ki'iiiiiu;lon       In  IM)I7  hn  joiiii'il  lii«  lirm  aa  an  oiuiKtanl  rnglnwr, 
:>r.i  has  lie«n  n«'<is'inlcil  in  the  im|><irlanl   work*  which  lh< 
•iliii  \U     ^ •■    ■     .       I       n  •iibmaiilie  '  ablra  n  1     ■-. 
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tion  with  the  laying  of  the  Bermuda-Turks  Island-Jamaica  cable  iii 
1898,  and  in  the  19  years  foUowing  he  led  a  busy  life,  acting  as  chief 
assistant  and  afterwards  (in^lGlO),  when  he  became  a  partner  in  the  firm, 
on  many  cable  laying  expeditions  ;  amongst  them  may  be  mentioned  the 
Pacific  cable  and  the  laying  ot  the  following  cables  "of  the  Commercial 
(Jompanies  :  Fayal  (Azores)  and  Canso  (Nova  Scotia),  Weston-supei 
Mare  and  Waterville  (Ireland),  Xew  York  and  Havana,  the  diversiooi  of 
the  Atlantic  cable  to  St.  John's  (X.F.),  and  the  extension  of  St.  Johin's- 
Canso  cable  to  Xew  York,  as  well  as  several  successful  deep  sea  repairing 
expeditions.  Mr.  Sayers  possessed  abilities  in  such  a  marked  degree  iind 
was  so  earnest  in  all  he  undertook  that  he  will  leave  his  mark  on  the 
calling  he  had  chosen,  and  for  which  he  was  especially  fitted  hv  sound 
knowledge,  ability  and  charm  of  manner.  He  contributed  Papers  on 
electrical  subjects  to  the  technical  journals,  and  amonpt  them  were  : 
"  Use  of  tho  Electrometer  in  Cable  Testing."  '  Temperature  Coefficient 
for  Loss  of  Charge  of  Paraffin  Paper  Condensers.""  &c.  Quite  recently  he 
attacked  tho  difficult  problem  of  computing  the  depreciation  of  sub: 
marine  cables,  and  his  death  has  deprived  us  of  an  important  Paper  on 
this  .subject.  His  services  to  the  various  cable  companies  for  whom  he 
has  acted  have  l)een  recognised  in  the  fullest  way,  and  though  he  was  not 
one  who  courted  publicity  ho  endeared  hira-^elf  to  all  who  came  into  con- 
tact with  him. 
J    De.\tiis  ox  Acrri\-E  Ser\ice. — The  following  deaths  are  reported  : 

(J.ipt.  Arthur  X.  (Jousin  (Y.  and  L.  Regt.j,  who  was  killed  on  Dee.  7, 
was  educated  at  University  College,  Ijondon,  when>  he  graduated  B.Sc. 
with  First  (.'lass  Honours,  and  gained  the  Ellen  Watson  Memnrial 
Scholarship  for  applied  mathematics,  a  First  Prize  for  thermo-d\-naniics, 
graphics  and  machine  design. 

Pte.  .'Vlaii  Tcgetmeicr  (London  Kegt.),  aged  2ti,  who  was  kille<l  oil 
Dec.  8,  was  the  younger  son  of  Sir.  C.  (t.  Tegetmeier.  He  joined  tho 
stalf  of  the  British  Electrical  Federation  in  1913.  enlisted  on  the  outbreak 
of  the  ■war,  and.  choosing  to  remain  in  the  ranks,  served  on  the  different 
front.s  until  the  time  of  his  death. 

Pte.  A.  E.  Haffeiiden  (I.,aucs.  Rogt),  formerly  in  the  India  Rubbei 
Co. 'a  general  office,  wivs  killed  on  Oct.  22. 

Pte.  J.  EntwistlQ  (King's  Liverpool  P>egt.),  formerly  a  Blaek|>ool  I'ur- 
poration  train  way  employee,  is  reported  killed. 

Pte.  X.  Whittaker  (Welsh  Rogt.),  a  Bolton  tramcar  conductor.  i>  n-. 
ported  killed  in  action. 

Electrical  Artificer  Wm.  Howarth,  who  was  22  years  of  age,  and  lost 
his  life  on  the  occasioA  of  the  sinking  of  the  "  Stuphen  Funiess,"  was  for- 
merlv  eniiaired  as  an  electrician  at  Manchester. 


Personal. 

The  Newport  (Moii. )  (.'onncil  have  eoiilinued  the  Kleetricitx 
Committee's  recommendation  that  Mr.  Nichols  Moore  be  granted 
a  further  increase  in  Hilary  of  ll.W  per  amuim  a.s  from  the  1st  uist. 

.MiLiTAKV  HnsocKS.—  The  following  lio.iours  have  lioen  ionferre<I : 

.\ctiiig  Capt.  and  .\djt.  \'.  ('.  Russyll  (Suffolk  Heat.),  son  of  Mr.  .Stuart 
A.  Rii.ssell.  of  the  lidik  KubWr  Co..  has  Wen  awanUsI  the  Military 
Cross.       He  has  been  twice  wounded  and  twice  mentiouiMl  in  dis<|>at«  he*. 

Boiubr.  F.  Smith,  formerly  a  Livcr|H>ol  tramway  enii>lovee.  has  l«>eii 
awarded  the  .Military  .Medal  for  .saving  woundtMl  men  under  tin:  He  i- 
woiiiule<l.  bill  progri'ssing  favounibly. 

Flight  .S«-rgt.  T.  H.  .\mes  (K.F.C.)  ha-  Im'i-ii  promoted  Second  Lieul 
He  was  formerly  an  apjircnlii  c  of  .Mr  I'lii.-  B;irton.  i  Ustrical  engineer,  ot 
Blackburn. 


Arrniiii«'iiUMil«.  for  lli<>  ^V^•^'I\. 
SATURDAT,  Jan    6Ui. 

UoV.tl.    ISSTITITIO-V. 

;  r  •"■      -M     .Mtiniarle-sln-el,    Pn'.mlilly,    London.  W       CliriMtna* 
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Condensers    for   Poa\  er    Circuits. 


It  was  in  190S  that  Mr.  C.  F.  Mansbridge  describc'd  before  the 
Tastitution  of  Electrical  Engineers  his  method  of  making  condcii- 
seTS.  At  that  time  such  condensers  were  used  chiefly  for  telephone 
and  tclesraphie  piu^ioses.  and  although  there  has  always  been  a 
•certiin  opening  for  the  use  of  condensers  for  low  voltage  power 
circuits  there  was  not  sufficient  mduccment  at  that  time  to  push  the 
matter  in  thLs  direction  to  any  great  extent.  Xow,  however,  the 
<?^-iLs  of  low  power  factor  are  making  them.selves  increa-singly  felt  as 
the  power  load  Ls  developed,  and  conse<iuently  the  subject  of  the 
<orrection  of  power  factor  by  means  of  eondensers,  as  distinct  from 
corrections  by  means  of  what  are  sometimes  called  rotaiy  conden- 
sers and  similar  plant,  has  become  of  greater  importance. 


I'^roiu  tlii.s  it  is  seen  that  the  paper  passes  over  four  metal  rollei-s, 
,1.  B,  '■  I^-  Two  of  these  (B  and  1>)  are  connected  in  parallel  to  a 
1  HI- volt  direct  current  circuit,  the  other  pole  being  connected  to  the 
ijitciiuediatc  roller  C  If  there  is  a  defeoi  in  the  paper  a  current 
passes,  the  effect  of  this  being  to  blow  aw  ay  the  tin  in  the  neighbour- 
jinnd  of  the  defect,  so  that  it  becomes  nou  conducting  at  the  fault. 


KiG.  I. — ^UuGK.v.M  OF  Testi.vc;  1)evi<  e. 

<  )ii  liii-  .irtount  we  feel  it  well  to  refer  to  what  is  bemg  done  by  tlic 
British  Insulated  &JHelsby  Cables  (Ltd  )  at  their  Helsby  works  in 
the  manufacture  of  condensers  for  power  ])urposes.  The  fimda- 
mental  idea  of  the  process  is  the  same  as  that  on  wliich  the  con- 
densers arc  made  for  teUphonic  purposes.  TinfoUed  paper  is  used 
as  the  conductor,  and  the  dielectric  in  the  first  instance  is  paper. 
The  tinfoUed  pa]jer  is  prepared  by  throwing  do\?n  tin  from  its  solu- 
tion either  chemically'or  electrically.  After  juecipitation  the  pow dcr 
i.s  repeatedly  Mashcdto  free  it  from  all  traces  of  acid,  and  is  then 
sifted  thrf)Ugh  sieves  of  ven-  fine  mesli,  so  as  to  eliminate  all  large 
parfides  of  tin  or'grit.  A  suitable  adhesive,  such  as  size,  is  added, 
and  the  mixture  i.^'then  a])plied  to'one  side  of  tlic  paper  mechaiiically 


I 


. — (AiN"Df,N.SE]t  Uxrrs  As-SE-Mrled, 

Mr  re  is  also  a  pressure  of  10  volts  across  the  rollers  .4  C  for  operating 
a  relay.  Xormally  a  current  flows  through  the  relay  via  the  tinfoil 
between  the  rollers  .4  and  C,  and  maintains  the  motor  circuit,  but  if 
t  hei  e  is  any  break  in  the  continuity  of  the  tinfoil  or  the  conductivity 
of  the  foil  falls  below  a  predetermined  figure,  this  relay  operates  and 
st()|)s  the  motor. 

After  the  paper  has  been  tested  in  this  \\  ay  it  is  dried  and  can  then 
be  used  for  making  up  the  condensers.  In  the  ease  of  power  con- 
densers the  thickness  of  the  di?lectric  must  vary  with  the  voltage  at 
which  they  are  to  work.  In  the  ordinaiy  type  which  is  used  on 
I  il  cuits  up  to  660  volts  three  strips  of  special  paper  of  liigh  dielectric 
strength  are  used  with  each  electrode,  which  consists  of  one  .strip  of 
foiled  paper.  It  is  also  necessary  to  have  the 
tcn.sion  of  each  stri))  of  paper  carefully  adjusted. 
( 'onse((uently  the  rolls  arc  mounted  on  the  arc 
iif  a  circle  with  the  winding  spindle  at  the  <-entre 
of  the  arc,  as  seen  in  Fig.  2.  An  indicator  shows 
t  lie  operator  wlien  sutlicient  paper  has  been 
woiukI  for  the  required  capacity. 

.■\fter  winding,  the  units  are  dried  for  sonu' 
•  lays  at  atniosphcric  pressure,  .ind  then  in 
\acimm  for  smwe  hours.  Tlx-y  are  then  im- 
pregnated       111  flic  case  of  telc])lt()iic  condenser 


'■^M  ^ 


J'lo.  2.     Maciiixkk  mil  Wismsii  tiik  CoNnnNHGHK. 

whiUl  Imuh;  '•lirri'd  to  |iicveiil  wttliii({.  A(ler  diyinjti  llu"  paper 
prcwnto  il  ilull  ((fey  ap|K-aninee,  ami  Ih  non-condiir'ting,  but,  by 
inciinx  of  ciilen(|i'riti){,  the  iiiudl  particli-H  become  ennvortud  into  ii 
thin  film  of  tin  linvinK  the  limln-  of  the  poliitlied  metal,  whii'li  in 
then  thoroughly  eondnetinu, 

IWorn  the  paper  in  nuidc  ii|i  iiil^i  i  oiiiliMiHcrH  il  if  drawn  by  a  nuilor 
thrniiKh  ii  iiiiilianlcnl  ilcvice  for  ti-xlinn  anil  for  reniii\iiig  (mm  il 
clcclriially  <iny  partii'lcH  of  tin  or  other  conducting  iiuiteriid  that 
may  Imve  lie«-ii  driven  into  Ih"-  papi  r  during  tin  calendering  pro- 
COS.     Thin  d<-viee  ioHhonii  rliafrjniminaticnlly  in  Fig.  I.  |,.(|,  aJ 

*  Tiik  Ki.K»Tni('lA!«,  Vol,  T.XI..  |i   IM" 


^      iMl..     I.        CdMri.r.l'K  I'llMlENSKIl   111-  atl    l\l|-l>. 

wax  is  used  for  tliis 'purpose.  Ilic'coiideiiscr  thus  being  miule  .solid, 
but  ill  power  c(UidcnHcrs  the  highest  grade  of  non-shwlging  oil  is 
employed.  Impregnation  is  cflccted  by  allowing  the  oil  to  pa.ss  into 
thc^  vacuum  vessel.  Once  the  oil  haa  b(vn  admittedcarc  is  taken  to 
keep  the  unit  eonliniioiiHly  immorsed  in  oil.  They  are  transferred 
to  a  vacuiiiii  i  hiiiiiber  for  about  21  hours,  the  vacuum  being  released 
ill   inter\  ah  lo  eiisuie  coiuplete  impregnation. 

■Jhc  iiormM  unit  has  a  capacity  of  1  mfd.,  and  50  Mich  units  are 
Mcl  ii|)  in  a  box.      I"ig.  :i  shows  a'  niiiiibcr  of  these  units,  with  their 
terminal  wires,  on  a  frame  before  impngiiatioii.  the  frame  being   the 
lilting  on  which  they  are  held  in  the  finished  case.     A  complete  con 
(l<Mlwr  IM  mIiowu  iii"l''ig.   4.     This  coiiHists  of  a   iuclaljierinpltcall.\ 


f 


.Tavvai-.y   ',  1018. 


'iHE  ;lectriciax. 


*T\»!!  1^  .'  ''°^'^""tf""ng  the  frame  of  lu.its  which  Ls  secured  to 
h5  base  of  tlH,  box.  The  tem^irials  are  brought  out  through  oil 
,r.  I, ""^  '■  T  ""  "'^'^^  "P  ''■"•'  "^P^-'^'  '■"'^ber  wa_shers.!whirh 
;  Ih^r  m"^.*^'^'''!'""  ">•'"•««'«"  of  the  ba.h,  and  since  the 
."  obtaLT    "  °    '"''"^  "'""'  ^'  *'^°«>"g'>ly  oU-tight  joint 

iJ,u  ^u?""!/™'"'/'.^  f^■'■^"^^f°^  ^^  '"^h  thf-se  umts  are  designedis 
MK.  to  660  vo!t«,  and  before  the  lid  of  the  ca.se  is  sweated  on  the  unfts 
TO  fla.,hed  at  2,8^.  voit.s.     They  are.  whu.  co„,pleteIv  finUed.    K, 

^iibjeotod  to  a  pres.nro  ..f  7,-,l.  volts  for  eiyht  h.,„ V         " 
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veni^^"^,^  1^  '^t::r^  '-^--  ^-^-  -  -y  ^^  -- 

kilovolt-ampere  H«e  rhe";„  r'^"":  ^^  ^eneraUy  the  cost  per 
advantage  in  that  aMn^^.T  "17'  ''  '"  eertainjases  at  a  dZs- 
to  give  a  definite  ;u~fj^lSl"'"'"-'  *''"  ''^P^^'*>"  '^^"''"-^ 
square  of  the  voltage  Cont  ^itl'Tth?""  """""'•"  '^^  *^" 
voltase  of  a  condenser  nnif  i  ^  ,  •  '  ,  ^^'^  maxunum  working 
"ill  be  a  nxi^mt"  for  tt,'\t^        'f'  '^'  ?"'  ^'  '^"°^°'t  ^^V^^ 

.-l;:rS\itS?t^Srf  co„dens:;:°;X  ^uanUties-of 

kiIovolt-a„>pei  for  a  preiZ  ifZ]  Zr'T^a  ""'  ^''^  ^°^'  ^' 

'-I-  lOs..  excluding  switchJaT  °"'   "'*  ^-  P"'"*''"  ^  «»"'"* 

'-.the  ca.se  of  circuits  of  lower  pressures  than  60...  volts  the  financial 
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I'll:.  5.— PowEu  ( •., VhKxsKit  OF  1 ,200  Mfd. 

A  high  .juality  non-sludging  oil  i.s  u«e.l,  and  it  is  .-italcl  (hat  no 
. Icterroration  ot  the  condenser  is  found  with  the  hipse  of  time.     The 

vice  at  r).)(J  volts  for  upwards  of  three  vennt 

•  Large  condensers  are  n.adc  up  by  ass^-mbjing  a  „uml«-r  of  tlK> 
stan.lard  .size  con.lenser  box.vs  in  a  f,.„me.  as  s,-en  in  V,"  r.  A 
rcsmtnuoe  of.  say.  5.r«H)  ohms  in  .s^-ri.-s  with  one  or  nior,-  famps  is 
|..rnm„ently  -onnecte,!  across  .he  ,cr,„i„als  of  such  c.md'n  e  s.o 


-        •      ;       8     10     12     14-   16-13    20     2' 
CaytKity  /«  Uicrs/arais. 
Fig.  7. 

induetalL  imrea^-s    he  Jo  ta»^^on  tl"  ^^^         *"  ''"pf"'  '.'"'*  "''^ 
■nay  be  seen  fr«m  the  followiS;:;::^^;^. w!"  U  a  c  ^^..^il^Xr 
s  placed  across  the  n.aias  a  certain  leading  cur  en    w Ul  How    tl  i^ 
.on.g.  of  eour.se   at  the  pressure  of  the  n.ains.     As7u m    .Mha  \^ 
tance  ,s  neghg.ble,  an  inductance  is  now  p|„c„    i     .^ritJ  v^  M he 
•  ""<I.nser.  su.h  that  there  is  still  a  leadin/^  current.  ^u::^J!Z 
J-   reduecl.  and  the  voltage  aen«.s  the  coiu- 
;""nt>on    IS    found    by    (KHlucting    the    .In,,, 
.n.ugh  the  nuluctaiue  from  the  dm.,  through 
he  .-ondenser.      Hut   since  tliLs  resultant  vol- 
age  uiust  e<i..al  that  of  the  mai.w  it  follow. 
iiiat  the  voltage  on  the  eomlensor  must  adjust, 
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_       '  »br„  ,t  „  i„  rircit.  Miid  al«.  to  net  m  nn  n.itomatio  dis.  Larger 

l..:...nvc,«..,.t.H.lc-ir«ble, ■|.nr„„.«n,i ■.•in.„l...h..,KM  ! 

Ihn  chnrncter„t.e  of  ll.r  ,..Mde,„,,r  that   «p,H  aU  to  the    ,tntio 

MrrmI    o  -ynrhro.m,,.,  ,,..,„  ,  and  ,„|,^r  „„„„      ,,,;,.,.^      j, 
— r.  the    „,,.,..  „ ,,  „,.„  „,e„,,.|v,>.  „re  very  h  .  all.  1^ 

,,:"'','•'  >"V*"' ";''  '••  "'  "■"""-'•  '"...b  lourr  than  m, 

«.ii   ».,v  dcMcc  ,„Nolu„K   movin„  p«rl-.  «.,d  the  runniug 

"  '  "" ""<"  fdurcl  to  n  iicgliRiMp  ...lanlilv      AL*.  the 

cupa.  .ty  can  bo  .nurh  n.ore  ...„.ly  dL,tHlM.,cd  th,l.UKl.'."t  the  dk^nl 


itHclf    above    what    it    wax   pr\>viouslv.   ko 
iueiiiion.ll  it  sidl  the  h.ie  pn»Hiinv  "  Tim 
that  the  vollaur  on  the  .o.Kle.w. 
An    nil    exnniple.    iiiip|N>«<<    lo  ■ 
n  2.X>  volt  circuit  nl  t*)  jn-nods,      i 
IS  given  by  :  — 


•  li.it  the 
ii<.|.h'l=..v 


ilillerpiuv   jibit 
■»<  !•<  ■«>  elin*)'.! 

..r.l   ,.„ 
"lelKcr 


.'nitacily  ill   mi- r.>farad» 


K.V.A     |i." 
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n  being  the  frequency  and  I'  the  voltage.  The  output  of  a  condenser 
is  calculated  from  the  same  formula.  Assuming  that  the  pressure  is 
raised  from  200  volts  to  550  volts  by  the  arrangement,  the  capacity 
would  be  correspondingly  reduced  from  7,962  mfd.  to  2,.S96  mfd. 
The  output  of  this  condenser  is  : —  ^^_  te.WJ^i.. 


2,896  X  2a- X  .5  X  (550): 
10» 


=275  leading  k.v.a.     ^  ^  tEE 


and  the  current  is  500  amperes  (at  550  volts).  To  obtain  this  cur- 
rent through  the  condenser  and  inductance  in  series,  the  impedance 
must  be  2bO/500=0-4  ohm.  The  admittance  of  the  condenser  is 
1  -10  ohms,  so  that  the  reactance  of  the  inductance  must  be  1  -10—0.40 
—  0-70  ohm.  The  inductance  in  henries=ieactance/2  ?;  =  0-70/314 
=0-00223.  The  output  of  the  inductance  in  volt-amperes  is  given 
by  2irn7=  X  inductance  in  henries.  From  this  it  folloT\s  that  the 
t-apacity  produces  a  leading  load  of  275  k.v.a.,  and  the  inductance  a 


lagging  load  of  175  k.v.a.,  so  that  the  resultant  load  is  275—175 
=  100  k.v.a.  Thus,  the  use  of  an  inductance,  the  cost  of  which  is 
small,  shows  a  saving  of  about  64  per  cent,  in  the  cost  of  the  con- 
denser in  this  particular  instance. 

Fig.  7  shows  graphically  the  total  capacity  (whether  on  single- 
phas?  or  on  three-phase  circuits)  that  is  required  on  a  550-volt  50 
peripd  circuit  to  correct  1  kw.  of  load  from  any  power  factor  up  to 
unity.  It  is  seen  that  the  curve  bends  over,  becoming  much  flatter, 
between  the  power  factors  of  0-95  and  100,  showing  that  a  much 
larger  proportion  of  capacity  is  required  to  correct  the  power  factor 
above  0-95  than  below  that  value.  Since  a  power  factor  of  0-95  is 
usually  sufficiently  high  for  practical  purposes,  it  Ls  preferable  from 
the  financial  point  of  view,  to  correct  only  up  to  that  value.  Fig.  8 
is  a  coiTesponchng  curse  showing  the  capacity  that  is  required  to 
conect  the  power-factor  up  to  0-95.  Thus,  a  load  of  100  kw.  at  a 
power  factor  of  0-7  would  lequire  a  capacity  of  730  mfd.  to  bring  the 
power  factor  up  to  0-95. 


Notes    on   the    Electric    Equipment    of    Machinery 
for  the  Handling  of  Materials. 

Summary. — In  this  article  a  number  of  points  are  cUseussed  in  regard  to  what  may  be  termed  the  details  of  electrical  equipment. 
These  include  motors,  speed  regulation,  electric  braking,  controllers,  resistors  and  switch"ear. 

{Continued  from  p.  502.) 


A  lifting  motor  controller  is  depicted  in  Figs.  14  and  15. 
Diagrams  showing  the  whole  of  the  connections,  the  main 
connections  and  the  sequence  of  the  switches  for  this  controller 
are  given.     With  the  master-controller  in  the  "  ofi  "  position. 


Series*  Shunt  Res 

jmnnpuij 


Scheme  of  Main  Connections. 
Brake  Star-ting  Res 


motor,  and  the  series  and  shunt-resistances  are  connected  in 
parallel  with  the  armature,  Fig.  14(c),  notch  1,  giving  slow 
speed.  S'vvitch  2  is  opened  on  the  second  notch  and  the  re- 
si.stance,  which  was  in  parallel  with  the  armature,  is  dis- 
connected. The  third  notch  closes  switch  7,  provided  the 
current  has  dropped  below  the  setting  of  the  relay-coil  R-C-, 
cutting  out  a  section  of  the  resistance  and  increasing  the  motor 
speed.  In  like  manner  the  starting  resistance  is  cut  out  step- 
by-step  to  .short  circuit  on  the  filth  notch. 
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l-'m.   U.— Maim  (,'o5«it(  tiunk,  Skqi/kkob  or  Switi'mkm,  asd  Oiiiooit 
Krv  or  TiiK  Liirri<io  Motoh  0(intiiou,kh  hicown  in  Flo.  15. 


')n1y  thu  )ifw:k  Gontnctit  .1a  nnd  U  uro  closed.     On  tlirowing 
th<t  '  "      '  .iridle  to  tlie  fifHt  notch  on  tlie  "  li  tiii^  "  HJdo 

'he  '  ,1 1  of  MWiuhi'H  2,  .'1  and  1  uro  cnorgiHcd  ;   lionco 

•  '"•  '  I'.^e  und  the  motor  Mlurtit.     In  tliin  po.Hition  tlio 

wholo  ul  the  Btttiting  roiiiatanue  in  connoctod  in  sorivu  witli  tho 


roR   CONTROI.MUl. 


Switches  l,  7,  H  and  '.)  arc  each  oquippcil  wit.ii  a  sci-ii-s  relay 
coil  whicli  Jiiilds  out  tin-  ne.xt  .succeeding  .switcli  until  the  line 
current  has  diiippcd  to  u  value  corresponding  to  tlu-  relay 
netting.  Hy  tills  arrangement,  automati('  accele.iation  is  ob 
liiiiicrl  in  ruse  the  mastcr-coiili-ollcr  is  nio\ed  quickly  from  the 
"  oiT  "  position  to  any  one  ol  tho  "  running  "  poaition.s,  other 
thun  till'  first  or  Hecond 

In  the  lirst  lowering  po.sitloii,  Hwitches  2,  3a,  4,  7,  8  aiul  9 
are  cbmcd.  With  th(!.s<!  (connections,  tiie  machine  operated 
eitiier  as  a  generator  or  Hhunt  motor,  according  as  i  Ijc  load  on 
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th';  hook  is  or  is  iioi  .sufticiently  lit-avy  to  overhaul  the  motor. 
Increased  loft-eriiii;  speed  is  obtained  by  uiovini;  the  controller 
handle  to  the  second,  third,  fouitli  or  fifth  notches,  o])eniug 
:svitches  9,  8  and  7  successively,  wliich  inserts  resistance  in  the 
field.  On  the  fifth  lo\verin<;  notch,  switch  1  is  energi.sed,  and 
this  shoit-circuits  a  poition  of  the  shunt  and  series  resistances. 
The  lowering  speed  i.s  a  maximum  on  the  filth  notch,  but  the 
speed  can  be  decreased  in  graded  steps  by  moi'ing  the  master- 
controller  towards  the  '"  ofT  "  po.sition.  This  o[)eration  clo.ses 
switches  7,  H  and  H  in  order,  and  the  relay  coils  hold  out  these 
.-switches  until  the  current  has  dropped  to  a  value  corresponding 
to  the  relay  .setting,  so  that  automaiic  retardation  is  obtained 
in  case  the  controller  handle  is  moved  more  than  one  notch  at 
a  time  towards  the  "■  off  "  po.sition.  Protection  against  over- 
loads is    provided    by    two    overload    relays,    O.L.   Fig.  14, 


Sequence  of  Switches. 


Rotor  Resistances. 
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connected  one  in  each  .side  of  the  line.  After  the  relays  have 
operated  they  can  be  re-set  by  bringing  the  master-controller 
to  the  "  of!  "  ])osition.  .\  no-voltagc  release  opens  the  control 
circuit  on  failure  of  the  supply,  and  the  motor  cannot  be  re- 
.started  until  the  nmtroller  is  returned  to  the  "  off  "'  position. 
The  main  conni'ctioiis  of  a  three-phase  reversing  controller 
ure  shown  in  Fig.  10.  .\cceleration  is  effected  auti>matically 
by  the  accelerating  relays,  RX'^,  &c.,  which  permit  the  succes- 
.Hive  contactors  t.o  close  only  when  the  motor  current  has 
drojiped  to  a  value  ciiricsponding  to  the  relay  setting. 
I^NVitli  t.hc  switch  in  the  "  off  "  positirm  all  the  contactors  are 
iijien.  When  the  circuit-breaker  is  closed  and  tlx'  master- 
switch  thrown  to  the  foiward  position,  the  coil  of  switch  1  is 
j-nergised  and  tlh'  switch  doses,  conni'cting  the  stator  winding 


mi 
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(a)  Kvonly  i>iil><liviil<-il  rFnintnni'K. 

(6)  <!roinclrii'»lly  huImIivkIihI  reviataiu'i'. 

to  the  line  and  ntarting  the  iiiotoi  ivitli  all  the  re^iNiunre  in  (Id- 
lor  circuit.  The  xiMond  noti  h  on  the  innKler-Hwitcli  closes 
iii'li    .'I,    Hhort-cireuit.ini;    »    portion   of    the    n'xiNinnce    and 

'  leasing   the  motor  h| I.     In  like  manner,  owiiiheH   I,  U 

■  \  (i  are  closed  on  the  third,  fourth  »nd  li;ili  niitrheN  n-xpec- 
'<  'iy,  cutting  Old  all  the  ti"<i.siiiiiee  and  liringing  the  motor  up 

to  (ill!    Kpt'cd. 

It  Will  III-  noted  tliot  ^Wllell  3  inuv  be  operated  by  eitlirr  o{ 
'~.vo  relay  roiln,  one  o(  wliirli  id  mounted  with  .«witeh  I  and  the 
I'i'r  With  i<witch  'J.  Tins  arraiigeineiil  ix  iierenHjiry  in  or»ler 
'I  aiit.omatu'  ncceh'nitioii  may  be  nbtawied  irrcnpi-etiN  c  of 
'   direction  of  rotation      When  running  reverxeij,  the  mot<%^ 


ami  controller  arc  operated  in  a  similar  manner,  with  the 
exception  that  switch  2  is  used  for  eonnectin"  the  stator  wind- 
ing to  the  .suppl\ . 

Resistors. 

It  is  a  ph;/sical  impossibiUfy  to  design  an  etticienl  resi.stor 
for  a  low  temjierature  ri.se.  The  higher  the  permis.sible 
temperature  rise  the  more  efficient,  will  be  the  resistor  for  a 
given  weight  of  material.  E.xcept  in  special  cases  it  is  advis- 
able to  allow  a  rise  of  as  much  as  300'  C.  and  the  materials 
used  must  be  capable  of  with.standing  high  temperatures  for 
indefinite  periotbi. 

When  the  current  is  small,  the  resistor  should  be  in  the  form 
of  a  continuously-supported  wire  or  strip  mounted  upon  an 
insulated  tube  having  great  mechanical  strength.  In  our 
opinion  the  open  heli.x  resistance  and  the  wire-wound  porcelain 
unit  should  never  be  used.  For  currents  of  too  large  a  value 
for  a  wire-wound  unit  and  of  too  small  a  value  for  a  sast-grid. 
various  forms  of  .stamped  grid  are  available.  Although  these 
are  called  ''unbreakable"  many  of  them  are.  in  reality,  highly 
fragile.  The  reason  for  this  is  that  ivlatively  inexpensive 
resistance  materials  have  to  be  used,  as,  for  example,  .silicon 
steel,  and  the  percentage  of  stamped  grids  broken  during 
manufacture  may  run  to  a  veiy  high  figure.  This  leads  to  the 
conclusion  that  the  ideal  stamped  grid  should  possess  rigidity, 
and   at   the  same  time  be   highly   elastic.     To  minimise  the 


Klli.    IS. — luoXCL.VD   C'UAXK    I 


WIP   .SWIT-  II. 


percentage  of  breakages  the  .-h.ipi-  of  the  grid  .-liould  be  such 
us  to  call  for  the  ap|>lication  of  no  undue  strain  during  the 
stamping  operations.  If  these  conclusions  be  cora-et,  then 
many  of  the  stamped  grid  re.xjsUincos  on  the  market  arxj 
capable  of  improvement. 

Uesistors  for  lu-avy  currents  are  nlmo.st  invariably  iiiade  of 
east  iron.  ('a.st  grids  should  not  bi>  uso«l  for  .sm.'ill  eurix-nt.s, 
a.H  tin-  minimum  section  neci-.s.Hary  to  give  sittlieienl  mechiinical 
strength  i.s  large  enough  to  carry  a  fairly  heavy  current. 
Whi'ii  euHi  grid.-*  are  usiil  for  siiiall  curn'nts  tin-y  aie  either 
iiiidul\  heavy  or  they  are  iiisuiricienl.ly  olroiig  iiu-clianietdly. 
Tin"  oiilimiry  iron  of  the  (zeniMiil  fouiulry  mul»i<  evi-ellent 
grids,  and  .npeeial  mixtures  ot  iron  are,  as  a  luli'.  iiiui.m  es'«4ii\  . 

<.|.oltlioui;h 


The eori-eet.g Hiding  oi  the  resi.stor  jm  inipoit. 

for  a  given  set  of  eonditiiuis  the  i;i:ol i 

to  a  nicety,  it  in  well  to  n'liiember  ' 
can  III-  laid  down.     Th<>  art  of  grn<lr 
III  Nome  CAWM  gi'ometrieiil  subdiv  i  ■■ 
in  otlierx,  iirithmetical  .tiibdivision  i 
but  ni>ilher  the  one  nor  the  other  i  im  ■■ 
iiii'IIiimI.      The  eurs'e.x  g|\  en  in  Fig.   17  ir 
Wound  motor,  and  iii  tliiH  rAne  it  will  be 
gittdii\4(  f*  very  niiicli  nu^erior  to  ttnlliiix  ii<  > 
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SWITCHGEAR. 

A  good  rule  to  observe  in  (Jrawing-up  specifications  for 
industrial  switchgear  is  to  prohibit  the  use  of  marble  or  slate 
""  polished  (or  enamelled)  on  the  face  and  edges."  Steel  plate 
is  an  excellent  material,  and  is  now  largely  used  on  good  work. 
Mica  or  micanised  steel  is  reliable  as  an  insulator.  As  their 
]jropei-ties  become  better  known  it  is  probable  that  moulded 
insulating  materials  will  be  used  to  a  large  extent.  Of 
these  materials,  synthetic  resins  appear  to  be  the  most 
))romising. 

Eelaiively  inexpensive  switches  of  good  design,  by  JMessrs. 
Vickers,  Ltd.,  are  depicted  in  Fig.  18,  the  ironclad  crane 
panel  being  arranged  for  the  protection  of  three,  four  and 
live-motor  cranes  of  A'arious  capacities.  When  a  more  elabo- 
late  system  of  protection  is  desired,  a  circuit  breaker  may  be 
used  instead  of  a  switch  and  overload  relays  in.stead  of  fuses. 
\n  example  of  this  more  elaborate  protective  system  is  that 
devi.sed  by  Mr.  G.  Elli.son.  A  particularly  troublesome  job 
i<  the  de.sign   of  a   satisfactory  and  inexpensive  watertight 
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ronnectioii  box  for  <k  jiortjilde  (iiini-.  The  box  illu.strated  in 
Kig.  Vi  wiiH  UMed  by  Mr.  <!.  Jl.  Baxter  for  feeding  tiic  grain 
elcvtttonf  at  the  new  granary  at  Meiidowaide,  and  from  the 
rlrawinxM  it  in  evident  that  the  details  liave  been  carefully 
thought  out  in  thin  cuHe. 

Another  troubleHonie  job  is  tlmt  of  making  ]>roviHion  for 
unlimited  Hiigulur  motion  betwi-i'ii  two  members  carrying 
current.  In  mohic  InHtaiieeH  the  arningemeiit  is  such  as  to 
nenoMMitute  20  or  more  (toijeeting  ringH,  ivnd  adequate  Hpacc 
for  the  ueriimmodalion  and  j)roper  iiiHuiution  ol  tiicHe  is  the 
exrejitioii  nitli<T  than  the  rule.  On  the  inouiitiiig  and  iimu- 
l.iting  of  thcMi-  ringM  the  niirceHH  nf  tli<-  iiiiicliini'di-pendH,  and 
the  deNign  rnllN  for  u  coMHiileiuble  di'gree  <i(  nkill. 

In  the  selection  of  i-lectricnl  ef|iiipment  for  inuti-rialH- 
handling  nwichinery,  we  wiggeHt  that  iiolhitifj  but  Ihi:  hml 
in  ffHiil  enniiifk  for  the  pur|io»e.  Hue]  liiiikers  iind  UHerH  to 
iidript  thiH  prineipje  we  veiiMiro  1o  think  that  it  would  he 
lirniifdbli-  to  them  iti  tlii^  loug  mn,  the  nioH!  BO  Hin<'e  continuity 
..(  »«i-\i(<-  iind  low  inaidt.i'nBncc  chargcH  arc  mattcrH  of  vital 
iinporldn'"'  in  many  eaHCn, 


Gas-Firing    lloilors. 

The  following  is  an  account  of  discussions  which  took  placer 
at  the  Birmingham  and  Scottish  Local  Sections  of  the  Institu- 
tion of  Electrical  Engineers  on  Mr.  T.  M.  Hunter's  Paper  on. 
the  above  subject.  An  abstract  of  the  Paper  appeared  in  The: 
Elec'trici.xn  of  Nov.  23  and  Nov.  30. 

DlSjCUSSlON  AT   BrRMIXGHAJI. 

Mr.  W.  N.  Y.  Kiso  said  that  to  anyone  interested  in  steam  raising 
with  coal  as  fuel  the  use  of  other  sub.stance-s  as  fuel  naturally  appealed, 
and  for  some  time  past  he  had  made  inquiries  and  notes  on  this  subject 
and  found  many  points  to  be  remarked  in  the  Paper.  He  did  not  agree- 
with  the  author  that  lack  of  books  on  the  suliject  was  the  cause  of  little 
progress  in  gas-firing  ;  this  was  due  rather  to  the  fact  that  gases  so 
used  were  regarded  as  waste,  and  owners  and  engineers  were  well  satisfied 
if  any  gain  was  made  by  their  use:  However,  as  the  author  pointed  out, 
we  must  now  aim  at  the  maxinium  efficiency.  An  important  factoi- 
iii  this  connection  was  the  question  of  dust  in  the  flues.  In  a  Paper  on 
'  Waste  Heat  Boilers  in  Steam  Plants,"  read  by  Mr,  ('.  .(.  Bacon,  before 
the  American  Iron  and  Steel  Institute  (abstract  published  in  the- 
'  Jlcchanical  Engineer,"  July  16,  1915)  open  hearth  practice  was  referred 
to,  and  it  was  stated  that  dust  was  blown  off  the  tidjcs  every  six  hours. 
This  was  a  serious  item,  as  in  the  case  of  coal-fired  boilers  two  or  three 
times  a  week  was  considered  ffuite  frequent  for  this  operation.  The- 
icsult  of  Icavint;  the  dust  on  the  tubes  wasa  great  loss  of  efficiency  on 
arrdunt  nf  reduction  (if  hciit  transmission;  the  amount  of  this  was 
>lM.un  ill  siimr  tijiuics  pulilished  in  the  "  Electrical  Review  and  VVesteru.. 
l':icctric!an,"  September,  1!)17,  as  follows: — 

Thickness  of  soot  on  tube 0     .^Z      j',,         J        -^    inches. 

Loss  of  conductivity 0    9-5    2(j-2     4u-:J    69-0  per  cent. 

The  use  of  waste  products  as  mentioned  had  been  tried  at  various  times, 
and  the  main  difficulties  to  successful  working  had  been  reduction  of 
output  from  the  plant  due  to  the  large  anmunt  of  refuse,  and  the  increastv 
in  laliour  costs  and  difficulty  of  disposing  of  the  refuse.  F.ven  with  coal 
of  the  quality  obtainable  at  the  present  day,  the  handling  and  disposal 
of  ash  and  clinker  was  a  serious  iteni  of  expenditure.  The  infiltration 
of  air  had  an  appreciable  effect  on  the  efficiency.  Boilers  should  be  fitted 
with  tight  casings,  and  these  maintained  in  good  order  to  reduce  losses 
to  a  minimum.  No  reference  was  made  to  explosions,  which  occurred 
iit  times,  due  to  unburncd  gas  accumulating  in  thi^  Hues.  These  were 
not  often  so  violent  as  to  di.sturb  the  stal)ility  of  the  boiler,  but  did  affect 
the  walls,  loosening  the  joints  which  had  to  be  made  good  again  if  heavy 
lo.sses  due  to  air  infiltration  were  to  be  avoided,  ft  would  be  interostins 
to  have  some  information  from  experience  with  regard  to  this. 

.\Ir.  A.  Goi.DrB  Knoholib  said  Mr.  Hunter  had  not  given  any  definite 
information  concerning  the  costs  of  gas-firing  of  boilers,  antl  had  not 
stated  whether  it  was  likely  to  pay  large  works  or  electric  light  under- 
takings to  instal  s|)ecial  jilant  for  producing  iMond  gas  or  similar  gas  for 
boiler-firing.  So  far  as  he  was  aware,  it  did  not  jiay  to  put  down  gas 
plant  to  recover  the  various  by-products  unless  the  i)lant  could  deal  with, 
^ay,  200  to  300  tons  of  coal  per  day.  He  noticed  that  Mr.  Hunter  stated 
that  for  a  30  ft.  by  8  ft.  Lancashire  boiler  to  evaporate  (i,000  lb.  of  water 
it  wiiuld  requir(^  7l,00(),eul).  ft.  of  gas  per  hour  at  107  therms  |>er  cub.  ft. 
If  the  gas  could  be  supplied  at  Ud.  ner  1.000  cub.  ft.  this  would  work  out 
at  about  9s.  per  hoiu-  for  the  gas  alone.  He  di<l  not  think  that  at  present 
gas  at  107  therms  could  bo  supplied  at  I  .Jd.  per  1.000  cub.  ft. 

Mr.  K.  L.  tioOLi)  said,  in  reading  the  Paper,  the  aiitluu-  addinl  a  remark 
upon  flame  temperature,  and  emphasised  the  importance  of  minimising 
the  (xcess  of  air.  Thi'  admitted  air,  even  when  ()rc-heated,  was,  lie 
assumed,  at  a  temperature  of  about  100  fr  200'('.  The  excess  air  had 
to  be  raised  to  the  heat  of  the  bmncr,  a  temperature,  he  assumed,  of 
about  1,200  or  l.r>00('.  The  eonse(|uent  reduction  of  calorific  intensity 
was  obvious.  We  had  to  operat<'  between  this  evil  and  the  evil  of 
iinbuint  gases  in  the  stack.  It  was  pertinent  to  remember  that  the.se 
iinbumt  gases  in  the  stack  probably  consisted  largely  of  e<Hnbustible 
gases  which  had  been  nnuiufacturcd  in  the  llame.  as  <listingui.shed  from 
gases  which  had  esca[«>(l  from  the  burner.  'I'he  comlnistion  of  a  hydro- 
carbon involved  an  inti'resting  succession  of  processes.  We  saw  Ihoin 
)nanifestcd  in  a  lUu'p  incandescent  coal  fire.  If  there  was  a  generous 
supply  of  oxygi'n  at  the  base  of  the  fire,  part  of  the  carbon  burned  to- 
form  eiirbondioxid<'.  In  ascemling  within  the  interior  of  the  inean- 
ilrKceiil  coal  through  a  regiim  in  which  an  inadequate  supply  of  oxygen 
prevailed,  the  inert  dioxide  was  <iinvertc(l  into  the  combustible  moiv- 
oxide.  'I'lio  carbon  miuioxide  was  seen  to  burn  upon  the  surface  of  the 
ineaiiilescenl  coal  with  a  lambent  blue  flame;  In  a  no.i  Hunsen  gas 
llann\  eombUHtible  gases  were  generated  in  the  Hume.  .Mmost  every 
llame  was  hollow  ;  the  interior  was  uiiburni  gas  from  tho  burner,  lii 
the  lower  part  of  the  Maine,  however,  a  piutioii  of  the  gas  l>uiiie<l  with 
an  insullieient  supply  of  oxygen,  eaiboii  mono\idc  was  produ(»ed  and 
liydroKcn  libi'rali'd.  We  reeogiiised  the  eMislenee  of  these  regeneiated 
gases  when  utilising  the  redm^ing  blowpipe  flame.  The  gases  which 
were  icgi'iieialed  had  a  high  tcmpeiature,  and  lU'lively  extraete<l  oxygen 
from  the  imilcM'ial  towarils  whiili  they  were  directed  by"  the  blow-jiipe. 
In  a  Hunsen  burner  this  proci'ss  of  regi-neration  was  augmented.  Ad 
mixed  with  l.he  gas  in  the  liollnw  interior  of  the  llame  was  a  proportion 

of  air  iiiMulliRlenI   for  eomplet nnbustion.   but   sullieieut  to  promote 

tliin  proeesH  of  regeneration.  With  a  flaiin>  burning  in  an  unlimited 
ftlinospheri',  Hulistanlially  all  of  the  iegeiieiat<'d  gases  ultimately  burned 
ill  tile  upiHT  or  outer  (mil  of  the  flame.  Hut  in  a  stenm  boih'r  the 
eumlitions  were  Hevere  ami  cliniiuU.      It  was  eoiieeivable  that  the  wotftitL 
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surface  of  the  boiler  might  be  the  means  of  so  reducing  the  temperature 
in  a  region  in  which  the  regenerated  gases  were  liberated  that  they 
■escaped  rombustion.  The  importance  of  thoroughly  mixing  the  air 
was  emphasised  in  the  paper.  This  mixini;  of  the  air  with  the  gas  was, 
however,  a  matter  of  the  greatest  difficulty,  and  the  regenerated  gases 
escaped  combustion  on  this  account  also.  The  speaker's  attempt  to 
HUalyBe  the  proccs.s  of  combustion  was,  tlipnfore,  submitted  as  a  basis 
for  an  inquiry  as  to  whether  the  desideratum  of  substantially  complete 
combustion  with  a  minimum  of  excess  air  could  be  more  nearly  attained 
by  a  gas-fired  boiler,  t  lie  design  of  which  was  founded,  inter  alia,  upon 
a  recognition  of  the  existence  of  combustible  gases  generated  in  the 
flame. 


DiSCCSSIOS  AT  Gl.\sc.ow. 

-Mr.  .J.  H.  R.  Kesisai,  said  the  conditions  applying  to  gas  firing  varied 
with  the  kind  of  gas  used.  There  was  little  advantage  in  merely  produc- 
ing gas  for  firing  it  under  boilers.  It  could  only  pay  with  recoverable 
by-products  at  a  certain  figure.  With  rciianl  to  blast  furnace  gas,  there 
was  usually  an  ample  surplus  for  all  blast  funiaee  i)urpo.ses,  and  the 
highisl  possible  efficiency  was  not  neces-sary  to  the  working  of  the  plant, 
lie  maintained  the  water  tube  boiler  had  many  advantages  over  the 
Lanca-shiro  boiler  in  tlu-  utilisation  of  blast  furnace  gas.  Dust  in  water- 
tube  boilers  could  be  got  rid  of  in  a  manner  which  was  not  possible  with 
the  lAncashire  boiler.  Results  had  shown  that  washing  the  gas  did  not 
improve  efficiency,  due  to  the  fact  that  a  great  deal  of  the  heat  is  lost  in 
the  process  of  washing.  The  design  of  furnace  depended  upon  many 
conditions  of  working  which  varied  ;  no  particular  practice  was  applii'- 
able  to  all  ca.ses.  Investigation  was  essential,  and  it  was'  frequently 
found  that  the  In-st  arrangement  was  arrived  at  l>y  trial  alone. 

Mr.  K.  Anslow  wished  to  know  more  of  .Mr.  Hunter's  actual  ex- 
periences with  N.l  per  cent,  efficiency  in  slean>  plant.  Coke  oven  gases 
could  be  better  utiliM-d  in  steam  raising  than  in  gas  engines,  but  ho 
advocated  the  mixture  of  coke  oven  and  blast  furnace  gas  under  tho 
samo  boiler.  L'nder  prest^nt  conditions  it  was  difficult  to  diwovcr  the 
relation  of  price  as  betwe<>n  by-products  anil  the  cost  of  coal. 

.Mr.  VV.  .M.  Kelvkv  said  that  the  I.,ancashir<^  boiler,  though  .steady  and 
reliable,  had  practically  no  opportunity  for  variation,  whereas  the  wator- 
tubc  boiler  could  bi'  designed  to  meet  any  conditions.  Ho  was  inclined 
to  think  the  line  of  devcliipmcnt  as  regards  the  utilisatiim  of  wa.ste  gasce 
would  go  along  the  lines  indlcatcil  in  the  l'a|)er — viz.,  gas-liring  boilers 
to  drive  steam  turbines     rather  than  for  driving  gas  engines. 

Mr.  K.  B.  .MiTC'HKi.i.  asked  if  it  was  practicabh'  to  use  gas  tiring  in 
conjunction  with  coal  tiring. 

.Mr.  .Mcdi'KFlK  .said  he  wouhl  like  to  know  if  Mr.  HuntcT  had  had  cx- 
porionee  of  washed  ga.s  causing  dust  to  coUecl  on  boiler  tubes.  The 
figure  given  by  .Mr.  Hunter  for  the  value  per  ton  for  steam  at  collieries 
was  Is.  :td.  |M-r  toil.  That  did  not  apply  to  Scotland,  as  a  leading  collier}' 
prciprictcjr  had  recently  given  the  tiijurc  as  Kid.  per  ton.  With  suitable 
water,  there  wa.s  nothing  to  beat  watertulx*  iMiders  for  gas  firing.  He 
asked  if  .Mr.  Hunter  had  had  experience  of  boilers  laid  between  coke 
civons. 

.Mr,  Ili^NTKK,  in  reply,  said  that  if  they  were  working  with  clean  gas 
they  could  u.st)  eronomisers  in  a  clitliTiiit  way  than  tlu-y  did  with  coal 
Hrin;;.  Hcj. would  not  attempt  to  lire  a  Yarrow  hoder  with  unclean  gas. 
an  you  couhl  not  get  at  the  passau'cc  lo  .  Ic  in  them.  The  ligun-  of  H-'i  per 
cent,  was  obtained  in  two  lori;e  .siirhn.'  :iii.o(Mi  lb.  iMiilers  at  a  Vorkshircr 
power  stntlcm  put  down  beside  a  c  i  <  pl.iMi  The  mixing  of  coke  oven 
and  blast  fumaec'  gas  improved  the  ..iloniji  value.  It  was  |KHislblo  to 
arrange  that  gas-lircd  boili>rs  could  !"•  er,,,|  lin'd  when  necciwarA'. 


PhyNical    Sooioly. 

A  mrctinK  was  lielcl  on  November  2.1, 11M7,  at  Hip  ImprriuU'cillefte 
of  Seienee.  Mr.  W.  H   CikH'kk,  M.A.,  Vice  I'residrnt,  in  the  Chair. 
A   l'a|H'r,  eiilillc'il 

"  Some  Problems  of  Stability  of  Atoms  and  Molecules." 

wan  reocl  by  I'rof.  .1.  \V.  Ntclim  ~c.n.  I'  It.S 

Tbr    l'a|MT   IH   iiiiiiiily   eomcriieil    \>illi   the   |Mi»ible  exisleiHc   and 

ility  of  atoms,  and  o(  inoleciile-i  fnrmiKi  nflcT  tliei  manner  aug- 

•  'I  by  .Stark,  the  link   bcl«i-eii  the  atonis  in  a  nioleeiih>  being 

|ioi  idecl  by  a  itiitioiiiiry  elec  Iron  on  I  be  nifile<'iilar  iixis.      Aliinis  on 

the   lEiitberford  iniiclel,  tliiiui.'li  d\  imMiically   iiiistiible,  are  stable  for 

!'■   -iinple  vibratuiiisiifdiiiardv  ex.  ilrd  .   but  it  ixuhown  in  the  ra|«'r 

'    itciins  Willi  Hiicb  a  ii(jiiioiiMi\  ele.  troll  lia\e  n  miicli  niore  limilrti 

'  e  of  Hinbility.      MorroNer.  I  lii-\   >  aiinol  rxml  even  in  an  iiikIIn 

■  il  dlaln  UMlr««  thi'V  are  elide  «c  <l  »  ith  a  lirgalive  cliarKe,  (or  no 

d  .  iiiiition  Is  |MiMililr,  and  iIih  <  iiiicliinion  exlcnils  evon  ti>  atonin 

'iiled  It riling    lo    clsti.me"    "iieb    nii    thni  of   llolir.      Stark's 

■  oncjiiNioiiN  do  lint,  Ihei.  r  i  i|iianliliitit  e  IrealnirnW  ami 

ni»lii«|i|.:s  r.iniiot  be  fi.io  oner   |m'  »iipiHm,.» 

'I'lio  I'.iper  alcMi  iIhc  II  Miiiiirtriial  pr..l>h<iii.  in  \«  hnh 

■'  am  tun  niK  b  il.iii  III  an  nndialurbril  nlniii.  and 

bown  that  sMcleiii  ,  ,r\  rxistrtii  e  »  liii  II  err  kniiWIi 

'  "ir  siinctra  to  nn  u:    .  .  .1  iiimna,  »rr  ap|iurrntly  nunc- 

iiilctj  by  thr  (till  more  irnnmlory  iiy«t4<in«  wliirli  woulil   br 


formed  by  the  attachment  of  an  electron  after  the  manner  of  .Stark" 
This  is  a  further  argmuent  against  the  possibility  that  two  atoms 
ia  a  molecule  can  be  linked  by  a  single  electron,  or  bv  two  electrons, 
which  attract  both  atoms. 

Mr.  T.  Smith  asked  if  it  would  be  possible  to  make  some  such  generalisa- 
tion as  that  symmetry  in  the  system  was  essential  to  stability. 

Dr.  BoR.vs-  asked  what  was  meant  by  the  statement  that  the  atom 
with  -^5e  and  —  "e  is  strongly  represented  in  the  solar  corona. 

Dr.  R.  S.  Wnxows  said  it  was  of  great  advantage  that  eminent  mathe- 
maticians were  investigating  the  suggested  models  of  the  atom  and  • 
attempting  to  compare  the  results  with  experiment.  Stark  had  made 
some  brilliant  experimental  discoveries,  but  his  theoretical  deductions 
appeared  to  be  faulty. 

Prof.  NicuoLSos,  in  reply,  said  he  thought  some  such  generalisation 
as  that  suggested  by  Mr.  Smith  could  be  made.  At  any  rat*,  the  greater 
the  .s>-mmctry  of  the  system  the  more  Uable  it  is  to  be"  stable.  In  reply 
to  I>r.  Boms,  ho  meant  that  certain  lines  of  strong  intensity  in  the 
spectrum  of  the  corona  were  referable  to  such  a  system. 

An  Exliibition  of  the 

Uses  of  Certain  Methods  of  Classification  in  Optics 
was  given  byJlr.  T.  H.  Blakesi.ey,  M.A. 

This  consisted  of  an  account  of  the  additions  which,  in  the  course 
of  the  intervening  years,  he  had  been  enabled  to  make  in  the  general 
diagram  of  optical  properties,  first  communicated  by  him  to  the 
Physical  Society  in  the  year  1903  (""  Proceedings."  Vol.  X^^^., 
p.  .iWl).  The  |ilan  pursued  is  to  take  as  variables  the  relationswhich 
the  radii  of  face  curvature  bear  to  the  thickness  between  the  faces 
along  the  axi.s.  By  tliis  means  the  shape  of  the  lens  is  given  by  the 
two  rectangular '  co-ordinates  alone,  and  any  possible  projierty 
dependent  ujion  a  fimction  of  those  co-ordinates  will  be  represented 
by  a  line  U|H)n  the  diagram.  When  two  such  loci  intersect,  the  lens 
corresponding  to  the  points  of  interse<tion  possesses  both  the  pro- 
l)ertics  corresponding  to  the  lin?s.  A  point  much  dwelt  uiM)n  by  the 
author  was  the  very  large  number  of  straight-line  loci  corn>spouding 
to  properties  of  value  in  a  lens,  and  of  these  very  many  are  parallel. 
-  and,  cutting  the  axes  at  4.t  deg.,  may  be  most  simply  defined  by  the 
value  of  the  intercept  of  the  axis. 

It  was  pointed  out  that,  in  general,  a  lens  may  have  its  radii  of 
face  curvature  both  multiplied  by  the  same  factor  without  changing 
in  sign  or  value  the  focal  length.  One  of  the  akive  nientionrtl  loci 
at  45  deg.  to  the  axes  reprc.sent.s  the  onix  family  ii\  which  thischangi- 
eaniU't  be  elTeeled.  from  the  fact  that  the  factor  in  this  case  is  unit>. 
.\nntli<  r  of  these  straight  lines  belongs  to  a  family  in  which  tho  two 
focal  lengths  corresjumding  to  two  a.ssign-d  iiulices  of  refraction  an- 
equal  ;  and  closely  allied  to  this  is  a  fiunily  for  which  the  focal  length 
is  a  minimum  for  an  a.ssigned  value  of  index. 

Mn  another  family  of  the  kind  the  |)ro|>erty  is  that  a  lens  may  be 
immersed  in  another  medium  without  having  it.s  local  length  chaitkTd. 

In  another,  if  a  lens  is  cut  out  of  a  cylinder  of  gla.<s.  the  rannants 
of  the.  cylinder  In  their  original  position  will  be  achromatic. 

Ill  aiiiitlier.  telescopic  ;  and  so  for  many  others.  Dtlier  straight 
lines  exist  wliich  an-  not  parallel  to  tlio.se  above  mentioned.  They 
often  refer  to  matters  eoniieeted  with  the  pas.sa};e  at  niiniinmn 
deviation  through  a  lens,  and  sometimes  to  what  are  calknl  s<>lf. 
conjugate  |H)ints.  • 

The  detection  of  lens  pro|H<rties  which  are  independent  of  one  of 
the  face  curvatures  was  explained  and  some  few  eases  |Hiint«H)  oiit- 
c.r/..  when  a  lens  has  cuie  of  Its  radii  of  face  curvature  eipial  l>i  the 
thlekni-ss  of  the  lens  at  the  axis,  it  matters  not  what  curvature  is 
given  to  the  other  face,  the  jxiint  of  magnilieation  equal  to  tho  index 
«  ill  be  coincident  w  Ith  it«  own  conjugate  (loint  i.r..  for  the  ]ioint  of 
magnification  eipial  to  the  inverse  of  tho  index  for  the  ether  ride  «»f 
the  lens  ;    and  this  u  hicliever  wa\  th.-  light  lit  pn>csi<d  thrniigh  the  lens. 

There  are  two  lines  U|ion  thi-  diagram,  both  str.iiglit  liiu-s,  which 
ri>fer  to  the  silvering  of  the  seouid  siirlnc  es  nf  Icil-hs,  so  .is  to  pr>  dm  e 
plane  virtual  inirrtirs  ;  one  iwrfi mc-  this  b\  sondliii;  the  centre  of  the 
virtual  iiiirriir  to  infinity,  the  other  by  sending  the  surfaie  .d  ll»e 
virtual  mirror  lo  infinitv.  In  th-  latter  .ase,  which  alone  calls  (or 
special  reniark,  light,  tboiigli  entering  (lie  sy-wtmi  at  an  .ingle,  r.-turnn 
U|Niii  the  same  {tnth.  nlwa\s  prtidiicing  an  inverted  iin.ige  o(  -  I  in«K* 
nllieation,  emailing  the  object  at  the  vu!      ' 

Mr.  T   Smith  •uggenled  that  tin-  aiith.  ■  onU-r  nl  curve- 

In  hi»  diagram  ahoHintr  'he  .il>.rr.*i    ti  |  fen    »  ei, 

a  luimlier  of  other  ^e  ,m 

hni>|>eiie<l  that   the   I  ,,; 

raclii   111   1  oinpnrNee  ,1, 

CO,e,...|    l,N     lie  ,  ,1.. 

e«.  h  le,„  In    I 

Ml    >   P   '  ,1 

•  mill. 


many  'iituiii  loe-  l.>.  1  .>•  le.  ..nn       ih 
Mime  tkclvanla^e  it  they  rnulil  lie  ohtatne^l. 
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Patents  Expiring  in  1918. 


The  following  is  a  list  of  patents  of  interest  to  electrical  engi- 
neers, which,  unless  extended  by  the  Privy  Council,  will  expire 
during  1918.  .The  list  does  not  include  any  patents  granted  in 
1904  which  have  since  for  anv  reason  become  void. 


658 

1.242 

1.307 
1,308 

1.494 
2,093 

2,096 

2.098 

2,2^3 
2,361 

2.449 
2.453 
.3.169 


.(,328 
3.896 


4,869 
4,991 

5,113 

(..724 
"..H43 
i..!l.59 
7.o.-,ri 


27.044'i 

(of03) 

7.H07 


M.t(i:t 

K'Mn 

10,1117 
11.150 

1 1 .3n4 
I  i.rtiiH 

II..VJ2 

IJ.'il5 

I. '..132 

l::,338 
I  l,27(V 

i:i,.3fK> 

in  7:ic, 


Date 
(1904). 


Name  of  patentee. 


Jan.  11 

Jan.   18 


.Ian.   18 
Jan.   18 


Jan.  20 
Jan.   27 


Jan.  27 
Jan.  27 


Jan.  29 

Jta.  30 

Feb.  1 

Feb.  1 

Feb.  9 


W.  Fairweather  (Cutler 

Hammer  Mfg.  Co.,  U.S. 
W.  W.  Dean 


I.  Aloscicki 
I.  Moscioki 


M.  Latour  . 
M.  Leblanc 


A.  F.  Berry 


Cie.  pour  la    Fabrication 
de.s       Compteur.s 
Materiel  d'U.sincs  a  (Jaz 

R.  A.  Hadfield 

B.T.-H.       Co.     and      F 

Samuelson 
B.T.-H.(o.(G.E.Co.,U.S.) 
B.T.-H.Co.(G.E.C!o.,U.S.) 
F.  T.  Cash  


Subject  of  patent. 


Feb.  10 
Feb.  16 


Feb.  27 
Feb.  29 

Mar.  I 

.Mar.  19 

.Mar,  21 

Mar.  22 

Mar  23 

.Mar.  26 
.Al-r.     2 


W.  T.  Henley's  Telegraph 

Works  Co.  and  W.  H 

.  Nichols. 

A.  P.  &  G.  C.  Lundberg.. 
C.  H.  Merz  &  B.  Price 


H.  L.  Doulton  and  C.  E, 

Morris 

G.  Marconi  

A.    J.     Boult    (L.    Mac- 

quaire,  France) 
Marconi's   Wireless  Tele 

graph  ( 'o.  and  A.  Gra5' 
H.  Aron 


A.  Sau.scr... 

H.   C.  .U'wis  (G.E.   Co., 

U.S.) 
K.  A.  Ashcroft  


Rheostats. 

Party-line  telephone  sys- 
tems. 

Electric  condensers. 

High-tension  electric  ton- 
densei-s. 

.\lteniate-current  dynamos 

.Systems  of  excitation  for 
induction  machines. 

Apparatus  for  distribution 
of  alternating  currents. 

Induction  Meters. 


Magnetic  material. 

Emergency  governini; 

devices. 

Emergency  brakes. 

Altemating-currentmotors. 

Suspension  chain  for  elec- 
troliers. 

Fuse- box  for  cables. 


Apr. 

311 

.May 

(> 

M»y 

1» 

May 

it 

May 

14 

May 

17 

May 

17 

.Muy 

II) 

May 

:m 

May 

31 

May 
Junr 

31 

II 

Jiini 

13 

•'"'■'■ 

17 

Switches. 

Protection  of  apparatus  on 

a.c.  systems. 
Supports     for     conductor 
rails  of  electric  railways. 
Wireless  telegraphy. 
Sparking  plugs  for  cx|)lo- 

sion  engines. 
Transmitters    for    wirelcs.s 

telegraphy. 
Electricity  meters  for  altci  - 

nating  currents. 
Terminal    attachment    for 

conducting  wires. 
Filaments,   and^  manufai  - 

furing  same. 
Production   of   metals    of 
the  alkali  group  by  elcc-  • 
trolysis. 
.M.     Hurdingham   .Secondary  batteries. 
(  Wectric  Boat  Co..  U.S.)! 
J.  I,.  I-a  Coin-  and  T.  Rich'  Jliuhines   for  transfornia- 
j      li(|^   and  generation   of 
'    ,  electric  curronts&energy 
(     w    ( ■....I.I..  .V    V    w.i.l  Saniiing      gear      operated 
^iiiiultaneou.sly  with 

cnicrgency    brake    irimx 
ic.ntriillcr  handle. 

di.  Kumlo  ' Driving      mechanism      for 

ilc'ctric  vehicles. 
Producing     Kound     vibni- 

tioifs  in  water. 
Controlling    or    regulating 

elect  rical   apparatuH, 
Hearings  for  niolors  of  elee. 

trie  vehicles. 
jManiifaclure  of  cablen. 


H.  H.  Ijike  (Submarine 
Signal  Co..,  U.S.)    

A.  J.  Uoull  (J.  B.  Enlz. 
V.S.) 

C.  de  Kando    


C.   .1.    Heaver  and   E.   A 

Cliiremonl 
C.  H.  Meraund  B.  Price.. 


.Mleinule-current       diiitri- 
buliiig  HyiitoniH. 

Iv  A   Crnliuni    I  Switches     for      telephone 

I      ii|i|)»riitiiK,  &e. 
Moruuii  Cnii'llile  Co.  iiiiil!  Curiiiiiiliitor  liritHheit. 

C.  W.  ,Spier«  I 

H.T.II.    <<.,    uiid    A.    S    Sw.i.  I...,  I  iriuit.brt'Bkeni, 
Ciibill  .v.. 

(Iii;li  priKKiiru  motor  Cou- 
ncil ii.nH. 
I        I,  SwilclicM. 

V.ti.i  Protective  ileviii'Nfnrelpe. 
trie  generating  and  <liii' 
triliulliin  Kynli-nm,  &e. 
r.S  )'  Kiel  I  III  ul      iMiiihuring  op- 
I       pan. I,.-, 

I    A    Fli-nilnu    I  Appnrulim    bn    meuHUling 

wave- lengths  in  wirrldBK 
telegraphy. 


A.   J.    H""l' 
Knndo.  II 

n.T.u.c..-.. 

B.T.-H.Co.(U.K.i. 


IJ.T.M.Co.((i.K(. 


Date 
(1904). 


13,777 

13,933 

13.304 
15.453 
1.5.634 

I. -..71 14 

1.5,796 

16.340 
16.395 

1 7.O20 

17,423 


17.811 
18.403 
19.473 


19,572 
19,993 


20.010 

20,277 


20.314 
20,536 


20,552 
20,898 


211,968 
2  1 .640 


22.236 
22.342 
22.637 


.':!.(i22 
■r.i.SSa 
:::i.899 

24.373 
i4.620 


26,588 
26,820 


27.000 
27.683 


27.010 

2H.03« 

2S.I3I 
28. 1.53 


June  17 

j  June  20 

;  July  8 
JidV  1 1 
.July  13 

.Inly   14 

July  15 

July  23 
July  27 


Aug.  10 
Aug.  ;6 

Aug.  16 
Aug.  25 
Sept.    9 


Sept.  10 
Sept.  16 


Sept.  16 
Sept.  20 


Sept.  21 
Sept.  23 


Sept.  23 
Sept.  28 


Name  of  patentee. 


E.  Haefely 

A.     .1.     Boult     (Norman 

Dodge,  U.S.) 
B.T.-H.Co.{G.E.Co.,U.S.) 

C.  Oliver 

.S.  Ferguson 


N.   M.   -Mordcy  and  li.  C 

Frickcr 
C.  H.  Merz  and  B.  Price 


January  4.  1918. 


.Subject  of  patent. 


W.  C.  Lea 

S.  G.  Leach  and  E.  Berg- 

theil 
B.T.-H.    Co.    (G.E.    Co., 

U.S.)     - 

H.  &  E.  Rosenberg 

Evershed  &  Vignoles  and 

S.  Evershed 
B.T.-H.  Co.(O.E.Co,U..S.)j 

C.  P.  Townsend 

0.  Imray  (Siemens-Schu-| 

kert  Werke   G.m.b.H..' 

Germanv) 
B.T.-H.  Co".(G.E.Co..U.S.) 
Evershed  &  Vignoles  and 

E.  B.  Vignoles 

C.  C.  Regnart  and  Hunter 
Elec.  ( 'andle  Lamp  Co. 

C.  D.  -Abel  (Siemens  & 
Halske  .\.(i.,  (Jermany) 


\V.  Dixon  ... 
W.  J.  Smith 


B.T.-H.Co.(G.E.Co..U.S.) 
E.  .1.  Chambers  


Sept.2n|.I.  ,s.  Highfield  

Oct.  8  Marconi's  Wireless  Tcle-j 
graph  Co.,  E.  Berrvandl 
H.  A.  E.  Ewen 
Marconi's  Wireless  Tele- 
sraph  Co.,  E.  Berrv  and 
H.  A.  E    Ewen 

Oct.   15    A.  .1.  Bonnella  

Oct.    17    Korting  &  Mathiescn  .A.C. 

Oct.   20    A.     J.     Boult    (L.     .Mae- 

((uaire.  France). 

B.T.-H.  Co.  and  B.  Hopps 


Nov.  1 
Nov.  4 
Nov.    4 

Nov.  12 
Nov.  14 

Nov.  16 


Dec. 
Dec. 


Doe.     & 
Dec.  19 


De 
l)e 

l)c 

li^.  22 
28,268  I  Dee.  23 
28.301    I  Dee.  23 


P.  Mollmann... 

P.  Watson  

R.  Braun   


A.  F.  Batehelder  

J.  H.  Parsons  and   .\.  K. 

.1.  Ball 
.1.  A.  Flcniinv    


B.T.-H.    Co.    (G.E.    Co.. 

U.S.) 
B.T.-M.Co.((i.E.Co..U.S.) 

C.  .M.    Dorman.    R.    A 
.Smith  and  H.  d.  Baggs 

B.  .1.  15.  Mills  (T.  A.  Kdi 
son,  r.S.) 

D.  L.  I,indi|uist 

.1.  .\.  l.'lcniinL'    


J.   I'elieky.   I.  Ci/.ek  unti 
F.  Snelianck  . 

II.  Kn/el    

I'liii.nixDvnanio  Mfg.Co. 

I!,  I'lild'anil  K  I'ohl. 
K  II.  W.  Higgiub 

S.  Z.  de  Kerrnnti  


Apparatus  for  manufactur- 
ing insulating  sockets. 
Storage  battery  separators. 

Electric  controllers. 
Arc  lamps. 

Systems   of  electrical   dis- 
tribution. 
Electricity  meters. 

Alternate- current  distri- 
buting systems. 

Electric  couplings. 

Supporting  devices  for 
electric  fans. 

Emergency  devices  for 
brake  systems. 

Self-regulating  dynamos. 

Electrical  measuring  in- 
struments. 

Automatic  brakes 

Elcctiolytic  process,  &c. 

Electric  cranes  or  the  like. 


Controlling  circuit-breakers 
Shunts    for    electrical    in- 
struments of  moving  coil 

type. 

Holder  for  electric  lamps. 

Manufacture  of  incandes- 
cent bodies  for  glow 
lamps. 

Electric  capstans. 

Bath  for  therapeutic  treat- 
ment by  electric  and 
other  ladiant   energy. 

Dynanic.  electric  machines. 

Additions  to  pipes  or  tubes 
for  imderground  cables. 

(  cntral  station  electric  in- 
stallations. 

-Apparatus  for  wireless  tele- 
graphy. 

.Safety  devices  in  connee- 
tiim  with  radio-telegra- 
phic transmission  circuits, 

Electric  lamp  tittings. 

-Arc  lani])  electrodes. 

Si>arkiiig  ]>lugs  for  explo- 
sion engines 

Electric  power  transmit- 
ting meehani.sm. 

(.Galvanic  liatteries. 

Electrical  buoy  light. 

Magnetic  brakes  for 

vehicles. 

Dynamo  eleotric  machines. 

Electrie  clocks. 

Instruments  (or  detecting 
and  measuring  alternat- 
ing currents. 

IClectric  swit<'h  operating 
mechanism. 

Electrical  di.stribntion. 

Switches  and  cutouts. 

.Storage  batteries. 

Electromagnets. 

Knmnu'ters,  or  instru- 
ments for  the  measure, 
ment  of  wave  Ungfhs  in 
wireless  lelegniphy. 

Linking  apparatus  for 
watclnnen's  electric  eon- 
trobf,  &e. 

.\utonuiticnlly  conneetins; 
snlwcriliers  to  telephone 
exchanges. 

Light  emitting  bodies  for 
electric  lamps. 

Dyiuimo  elect rie  nm<hine». 

Telegi'ftgh  transmitting  in- 

strumi'utv, 
KU'ctrie  wcliiiiii;. 


J 
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Date 
(1904). 


Name  of  patentee 


Subject  of  patent. 


28,522    Dec.  28 


28.346  i  Dec.  28 
28,.">.")4  '•  Dee.  28 


2H.!tii8  I  Dec.  30 


29,0(>5    Dec.  30 
29,074  :  Dec.  30 


29,107  I  Deo.  30 
29,422  ,  Dec.  31 


W.  .J.  Mackenzie  Electric  signalling  on  rail- 

H.  H.  Berry  . . 


ways. 

Armour-clad  switch  fuses. 

A.  -J.  Boult  (W.  Hoskins,  Thermo-electric  couples. 

U.S.) 
Mas<  hincnfabrik  Ocrlikon  .Scries  commutator  motors 
for  I.  p.  alternating  cur- 
rent. 

H.  \V.  Butler  Dry  liatterics. 

J.  .A.  Key  .Metal  reflectors  for  electric 

lanterns. 
K.  H.  Davis  &  A.  Graliam  Telephones  for  dining,  &c. 
A.  T.  Dawson  and  G.  T.    Electrical    apparatus     for 
Buckham  transmitting  and  receiv- 

iTiii  signals. 


Provisional  Klectric  Lijuhling  Orders. 

The  following  is  a  complete  list  of  aj)plications  for  provisional 
orders  deposited  with  the  Board  of  Trade  on  or  before  the  21st  ult., 

under  the  provisions  of  the  Electric  Lighting  Acts,  1882  to  1909  : — 

Title  of  order  and  description  of  area.  Promoters. 

Braiiitree  urhan  district Crittall  Mfg.  t'o.  (Ltd.) 

Braintrce  urban  district Urban  District  Comicil. 

Clayton      and      Quccnsbury       urban  Electrical  Distribution  of  York- 
district*  shire  (Ltd.) 

(riimpton  urban  district Urban  District  (.'ouncil. 

Doncastcr   rural   district   (parishes  or  Electrical  Distribution  of  York- 
townships  of   (adeby  ( 'onisbrough,  shirn  (Ltd. ) 
Dcnaby,     Edlington«     Sprotbrouiih 
and  Warmsworth) 

(•ainsborough  urban  district  ..' lames  .Marshall. 

(lildersome  urban  district Elcctriial  Distribution  cif  York- 
shire (Ltd.). 

Grcasbrough  urban  di.strict Urban  District  Couni'il. 

Ouiselcy  and  Mi-nston  (urban  district  Elcctriial  Distribution  of  York- 

of  Cuisclcy  and  parish  of  McnHlnn  Nhire  (Lt<l.) 
in  rural  ilistricl  of  Wharfcdale) 

Halifax  (extension  to  Luddenden  Knot  Corporation. 

and   Mytholmniyd) 

Hoyland     Nether     El"'<lrii'     l.ii;litint;  Urban  District  Council. 
(Amendment) 

I>ecH  urban  district     Urban  District  Council. 

[/.•ici'ster Ciirporalion. 

Luddrndr'n     Eoot    and    .Mytholnin>yd  Kl.-,  Iri.al  Distribution  of  York- 
urban  districts                   '  -liii.' (Ltd.) 

,  Kolherbam  rural  district   Uliitrual  Distribution  of  York- 

JL  shin- (Ltd.) 

■Koyton  urban  dislricl Urhan  District  (V>uncil. 

SI. ,11,, I, I    Ciirpiiralion    (extension    I"     >' '■■■'■ 

II  dislrii't  of  llandswiulli, 
lies  or  townnliios  iif  Hradliilil, 
;, .  Lsllrld  and  W.-rtley.  in  Wnrljiy 
niriil  di^trii  t.iirlian  diitrictof  Dmii 
field.  pari-JK'S  or  tnwn~liips  nf  D>>ii'. 
Norton,  'I'litli'V  iind  Keniiiliii'f.  in 
Norton  rural  dixlri'l.  and  piin->lii"< 

.      of  Coal  Aston  and    Dronlii-lil  \V b 

hoiuu',  in  (  lii'ili-rlirld  nind  di-lricli 

Itneksbridgr  urban  ilistrhl I  >l  <n  |l>..lrirl  Council. 

home  rural  dist  rill     I  '     'rial  Dixtribution  of  York 

Ini.^ll.ld.) 

orkington  lHiroui;h   i  n  p'livliiin. 

ortli'v    (parishes    or    lownnhlp*    ■>!  I  I"  im<  »l  DiHtributinn  of  York 

HriMl'llelci.    hV.li-ll.-M  and  Trinl' ■  I  >1  • 

ley,  in  Woillry  rural  di.lii.  1 1 


.The  net  traffic  receipts  exceeded  those  of  191.)-1()  by  £26,127  10s.  Sd.. 
owing  mainly  to  the  large  volume  of  (jovemment  and  other  traffic 
created  by  the  entry  of  Australasian  forces  into  the  Eiiropean  theatre  of 
war.  The  expenditure  (excluding  special  appropriations)  increased  by 
£13,951  8s.  lOd.  over  that  of  the  preceding  year  and  £17,594  over  the 
original  estimate. 

In  the  preliminary  forecast  of  revenue  and  cxi^cnditure  for  the  year 
ending  March  31,  1918.  the  traffic  revenue  is  put  at  £2f>0,000.  the  working 
expen.ses  are  estimated  at  £134.711.  and  after  uucting  the  renewal  fund 
(£39.1.50),  the  excess  is  £86,139.  The  invc'^tmcnts  for  ai-count  of  the 
renewal  fund  were  valued  on  March  31.  1917,  at  £291,067. 

Throughout  the  year  the  cables  have  worke<l  without  interrupti  on  and 
no  repairs  have  been  called  for.  The  depots,  instnniients  and  plant 
generallly  have  been  maintained  in  a  high  state  vi  effieiem  y.  The  main 
cables  have  been  worked  continuously  tliroughout  the  year  and  the  long 
sections,  viz..  Fanning  Island — Bamfield  and  I'anning  Island — Suva 
were  worked  at  full  load  day  and  night  with  practically  no  clear  jx-rioiU 
at  any  time  during  the  whole  year.  The  land  line  between  .Montreal 
and  Baniticlil  (lea.scd  from  the  Canadian  Pacilic  Railway  Co.)  enjoyed  a 
year  of  cimiparative  frccflom  from  serious  interruption.  The  land  line 
between  Mcll>oumc  and  Sydney  which  has  been  handed  over  to  the  Boar<l 
by  (ho  Commonwealth  tJovemment  has  also  worked  well.  The  Board's 
house  property  at  the  various  stations  has  been  maintaiuetl  in  satis- 
factory repair.  No  additions  to  buildings  were  made  during  the  year 
under  review.  Electric  lighting  and  power  plant  is  in  coursi-  of  being 
in.stallcd  at  the  .Suva  station.  Electric  lighting  will  improve  the  <  on 
ditions  of  working  and  the  cost  of  maintenance  will  be  considerably  less 
than  arctylene  gas.  Jloreover.  the  plant  will  provide  po«er  for  thi- 
running  nf  apparatus.  The  total  cost  of  the  installation,  including  thi- 
power- lioiise.  will  be  approximately  £1,(KH».  Communiiation  with  tlu- 
Fanning  Island  station  was  provided  during  the  year  by  the  charter  of 
the  auxiliarv  schooner  "  Klaurence  Ward."  in  .\pril,  I9H'.  and  Fcbniarv 
1917.  and  of  the  S.,S.  •  Kestrel,"  in  August  l9Ui  and  October  I9l(i.  The 
"  Iris  "  made  a  call  in  .lune  19lt).  The  progres,s  of  construction  of  the 
auxiliary  schooner  for  the  Fanning  Island  ,service  has  been  imixnlcd  by 
the  difficulties  of  obtaining  re<|uisite  material.  The  .schooner  will  In- 
named  ■■  Tangaroa  "  and  her  status  will  be  similar  to  tluit  of  the  "  Iris." 
The  BoariTs  cable  maintenance  ves,scl  "  Iris  "  continues  in  first-class 
condition.  The  "  Iris  "  was  commissioned  on  two  occasions  during  thi' 
year  under  review. 

Sir  William  H.  Mercer,  K.U.M.tl.,  rfliit'd  from  the  Board  towards  the 
ciul  of  1916  and  he  was  .succeeded  by  Mr.  H.  C.  .M.  I-anibert.  C.B.,  of  the 
Coldiiial  Office.  The  general  health  of  the  stuff  during  the  year  ha.* 
coiiliiuicd  satisfactory.  Notwith.slaiuling  the  conditions  of  abnormal 
prrssMio  and  strain  which  have  obtainiNl  almost  without  intermission 
siiue  the  outbreak  of  war,  the  staff  have  fully  maintained  the  high  level 
of  loyal  and  eflicient  service  with  which  the  Hoard  have  Ihvu  cratitied 
in  past  years,  .\  number  of  cxiH-ricnccd  operators  withdrew  from  the 
Board's  service  during  the  year,  nio,stly  to  join  the  colours.  There  ha-s 
been  great  difficulty  in  filling  their  places  and  supplying  the  additional 
staff  re<|iiired  fur  dcaliuL'  with  the  pre.s»Mit  volume  of  lMisine.s.s.  .Mr.  \L  ii. 
Mel^ichlan,  who  had  hckl  the  position  of  su|<erintendent  in  the  Board'* 
service  in  Canada  since  1902,  n-tinil  in  .May.  1917.  His  siicies-ior  ha^ 
not  yet  lieen  appointed.  In  view  of  the  further  >ubstantial  rise  in  the 
cost  ipf  living  the  Board  increased  the  s|H>cial  war  allowance  to  their  st«fl 
for  the  year  1917  to  the  efiuivalent  of  20  |>er  cent,  of  net  salar>-. 

During  the  year  nearly  9,lMHt.t»(l()  of  jwying  wonis  nf  mt,  iii..i...iiat 
tnillic  were  transtjiitted  across  the  Pacific  Cable.      In  ad,! 


I'jicil'ir  (liil>l«-    lloiird. 


matoly  iViO.IMKI  wonls  of 
members  nf  I  ho   Field   Fones  wero  li 
intematinnnl   bnsine.-u<  may   l«<  con 
which  ciiiild  be  dealt  with  I'ui  the  It. 
kniiwii  at  pn-scnt.      Unle,«j<.  llien>fi.i.  . 
Byslems  of  working  cajiable  of  fiir^licr  i 
it  eanuiit   be  eK|M>cted  that    the  fiirnr. 
materially  exeis-<lc<l.      In  adililioii  I.,  i 
carrieil  during  the  year   l.79,"..2(Ht  | 
New  /ealnnd  ami  lietween    Ninlraln 

It  has  nut  been  |»i,Ksible  to  n-  in  ' 
or  the  Itiilwar-I  Defernsl  Prew  serM.  e 
on  outwiiid  traffic  wiw<  iiiifpeiidi<il  l.v 
.liinn,  1917,  but  the  H.Mird  hi>|>e  to 
.\i  iitriilii-.iiiii  bu«ine«H  in  the  early  (iiliio 
of  the  United  .Si.iicH  KxiHtlitioiiarv  I'. 
Iriiltnn-  li.iv.  M,.  ,.  ,liiU  ,-..  I'll:  (.  .iini 
\»-,<w.  tl  '     '     >■ 

Til..  Ii..i 
Ho.,,, I  1. 


fnuii  <M)d  cimi  I 


Itiioii.s    l{<>c4'i^  <m1. 


VTlie  nrcoiiiilK  for  the  vfitT  eiul.d  M^reh  ■'»l,   |1l|7,  together  with 
r  re|H.rt  <>l  the  Hoard  b,, 

tlic  Iraflii  receipt,  (or  ili  oni|mfr<l  with  {.lllt.llJO 

Ml  Itl.',  |il|  ,>nil  II, c  I.. I  .)  .  .  o,..f  ril'i.  ,|,,.       I  I,., 

lol„|  n,,,.„.l,,.,,,    ,, 

lul.le    .lal<.,|,  .    til-, 

f 1      I    I    '.Ml        ,1,.|      I      ■ 

'1  i,':o)      \i'. . 

.1  llel.l   I  ,.„,. 

'    ..f    CL'.IMKI.OOM  I  ■  i 

I..  Il„.  T.  n     V  >l   (.111.1  (..r   ,„l,  n  Hi  :»„.|    .,„l.„^  1,„„|        I'.,,,  ,1;    ,      |•|^  .Vl,      - .,  InL 
17.,  11.1,  borrowed  for  tlinAiiekUnd  .Sydney  Cable.  .Soi.bcr.    of    Ulxuir.'    by    lUrl    Kemmlv.     (I^iimIiHI:     ItwIHrr    k- 

,>'it..i>L>l,l..n  I      Pp    III        U    nrl 


IC^i  .   -I  II*  un,|»tm<iTitlon«iil  m  tk  can  1«  h»J  Horn  Thi  BucTRiciAl)  OAcr<,  . 

— I i.,.,,-!,.,,,..,  ™„-,  -i,,.  t.->'M»  : 

'V,'     l«v  Tirr.|IUivft,     (Lollilon  ;    Hill  l^l!'il.l, 
'"       IOr.  ikl. 

■•     1U     t.  '^u    T,..'.  M  \        T,  h.I   1,      I., ,,,.■„.,.„. 


'      |M.ll- 

W     K. 
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1917, 

111  looking  over  the  events  of  1917  it  is  not  evident  that 
electrical  engineering  has  very  much  to  its  credit,  at  least 
so  far  as  we  may  judge  by  the  record  of  the  year's  work  in 
our  pages.     This  does  not  mean,  however,  that  important 
work  has  not  been  done.     Indeed,  the  facts  are  quite  the 
reverse.     During  the  past  12  months  the  electrical  engineer 
has  undoubtedly  been  prominent,  and  much  progress  has 
been  made,  but  owing  to  the  special  conditions  under  which 
our  national  life  is  at  present  carried  on  it  is  inexpedient  for 
details  to  be  published,    tor  this  reason,  nuich  that  we  can 
.say  on  the  present  occasion  has  only  an  indirect,  but  never- 
theless impoitant,  bearing  upon  the  electrical  industry ;  .such, 
for  example,  as  the  preparations  for  the  future  for  meeting 
the  new  conditions  which  must  arise  after  peace  is  declared. 
One  of  the  most  important  movements  during  the  past 
year  has  been  that  having  for  its  object  the  re-organisation 
of   electricity  supply  in  this  country.     Considerable  pro- 
gress has  been  made  in  drawing  up  schemes  for  interhnking 
some  of  our  larger  power  stations,  though  where  actual 
construction  is  necessary  any  considerable  modifications  are 
hampered  by  more  pressing  claims.     Last  March  a  meeting 
of  the  Lancashire  and  Cheshire  Committee  was  held,  at 
which  Mr.  ('•.  H.  Roberts,  M.P..  Pailianicntary  Secretary 
to  the  Board  of  Trade,  was  present.     The  whole  question  of 
placing  the  Lancashire  and  Cheshire  districts  on  a  more 
satisfactory  basis  was  discussed,  and  in  August  a  report  was 
issued  in  which  certain  recommendations  were  made.      ii. 
this  report  a  Joint  Board  is  contemplated,  consisting  of 
representatives  of  the  local  authorities  and  companies  con- 
cerned, the  number  of  representatives  for  any  undertaking 
depending  upon  the  population  served  or  upon  the  capitnl 
involve<l.     The  existing  rights  of  electrical  undertakings  as 
distributors  are  to  l)e  observed,  and  a  basis  is  outlined  for 
fletennining  the  charges  foi'  supplies  of  electricity,  either 
as  bulk  supply,  <»r  as  stand-bv.  emergency  and  reciprocal 
Hupplie.s.     There  was  also  a  su])plenientary  report  which 
was  not  signed  jjy  all  the  rtipresentatives,  in  which  it  was 
sought   to   confer  considerably  greater   powers   upon   tin' 
•loiiit  lioard  ho  that  they  woiild  be  able  to  erect  and  operate 
[)owor  stutionH  and  to  purchase  tiie  less  efficient  stations,  so 
I  hut  the.se  would  be  siipfMScded  as  might  be  found  desii'ablc 
The  whole  question  of  power  supply  is  also  being  ccin 
«i(lered  from  the  national  point  of  view  by  the  Hoard  ul 
Trn<l<'  ('omtiiittec  on    Klectric   I'ower  Supply,   which   was 
apjioiiited  ill  MHr<h,  with  the  Right  lion.  K.  HuTH  Jackson 
lis  (  hairniun.      l''or  reasons  of  health  Mi,  .lA(;K.Sf)N  resigned 

the  '  imiriniiiiHlii|),  anil   was  suet- Ird   bv  Sir  AucHlHAi.ii 

Wli.i.iAM.sON  ;  and,  us  it  was  felt  by  the  rnunicifialiiii^s  that 
they  were,  not  Hufliciently  represented,  three  niunici|inl 
reprertcnliitivi*  were  uilded  in  July.  Tim  Coininittec 
issued  s<iine  bri<'f  interim  coiirluHioiis  in  May,  very  soon 
lifter  tlM'ir  H|ij>ointiiient,  so  as  to  indicate  in  general  terms 
liiejr  altitude  towarils  some  well  ri'<-ognisi'(|  jioints,  such  as 
the  e.xtreme  importance  of  I'lecfric  powi'i  to  our  industries 
and  the  great  (lesirability  of  i-Htablishing  a  eom|iiehenHive 
svslein  for  the  geni>nition  of  elect ricily.  The  Committee 
instill  sitting,  and  it  iHScareely  to  l^e  expeeted  that  its  report 
will  bi-  available  lor  some  conHideiable  time,  owing  to  the 


mass  of  evidence  that  is  being  taken.  Considerable  in-  ■ 
terest,  however,  has  been  aroused  recently  by  the  pubhca- 
tion  of  the  report  of  the  Coal  Conservation  Committee  of  • 
the  Reconstruction  Committee,  in  which  a  number  of  re-  ' 
commendations  are  made  of  a  drastic  charac'ter  with  a  view  1 
to  placing  the  electricity  supply  of  this  country  upon  a  N 
satisfactory  basis.  A  matter  of  some  difficulty  i.s  the  con-  i 
flicting  views  expressed  by  those  responsible  for  municipal  'i 
undertakings  and  private  enterprise.  In  this  connection  ' 
it  is  interesting  to  note  that  the  Incorporated  Municipal  i 
Electrical  Association  issued  in  August  a  statement  in  favour  \ 
of  the  creation  of  district  boards  under  a  central  board,  or  J 
commission,  for  control,  which  would  take  over  the  whole  ,^ 
of  the  duties  at  present  exercised  by  the  Board  of  Trade,  > 
the  Local  Govermuent  Board,  the  Home  Office  and  other  ',■ 
departments,  in  so  far  as  they  relate  to  the  administratiou  '" 
of  the  Electric  Lighting  Acts,  the  central  board  having  full  1 
powers,  but  not  being  authorised  to  oVn  or  operate  elec-  <| 
tricity  works.  i 

Among  the  many  problems  wliich  must  be  considered  bv 
the  Board  of  Trade  Committee  is  the  question  of  wayleaves, 
which  is  at  present  in  a  most  unsatisfactory  position.  The 
subject  was  brought  into  some  prominence  by  a  Paper 
before  the  Institution  of  Electrical  Engineers  by  Mr.  C. 
Vernier  in  the  early  part  of  the  year,  in  which  it  was 
shown  that  supply  authorities  wishing  to  run  overhead 
lines  are  very  greatly  hampered  by  both  obstruction  and 
cost.  This  arises  not  merely  from  the  unreasonableness  of 
private  owners,  but  also  through  the  obstructive  action  of 
local  authorities.  A  Bill  to  deal  with  the  iliatter  has  actually 
been  drafted  by  a  Joint  Committee  of  the  Incorporated 
Association  of  Electric  Power  Companies  and  the  Incor- 
porated Municipal  Electrical  Association,  bv  which  it  is 
proposed  to  confer  powers  upon  the  Board  of  Trade  to  refer 
any  case  in  dispute  to  an  arbitrator,  who  would  have  power 
to  fix  terms  upon  which  a  wavleave  should  be  granted  in  any 
particular  case.  So  far  nothing  furthei'  has  been  heard  of 
this  Bill,  and  it  is  doubtful  whethei'  time  can  be  found  in 
Parliament  under  existing  conditions  lor  its  consideration. 

One  effect  of  the  war  has  been  the  stimulation  of  electri- 
city supply,  of  which  more  will  be  beared  in  due  course. 
.\s  an  example,  we  may  refer  to  the  case  of  Sheffield,  where 
the  output  in  lilfJ  was  '2('>\  million  units  ;  during  the  last 
financial  vear  the  output  rose  to  I2(U  million  units,  and 
'luring  the  current  financial  vear  it  is  expected  to  rise  to 
I7l!  million  units.  (.lenerally  speaking  the  expansion  has 
been  due  to  the  great  increase  in  the  electric  dri\  ing  of  fac- 
toiies.  Marked  expansion,  however,  has  also  taken  place 
in  other  directions,  notably  in  the  employment  of  the  electric 
furnace  in  the  manufacture  of  steel.  At  Sheffield  the 
great  increase  in  output  is  largelv  due  to  this  cause.  Thus, 
in  June,  Mr.  S.  E.  Kkddkn  stated  that  the  capacity  of  elec- 
tric furnaces  then  connected  to  the  Coriioration  mains  was 
27,:5r)()  kw.,  and  it  has  doubtless  increased  since  th.t  date. 
Another  direction  in  which  the  effect  of  the  war  has  been 
felt  hns  been  on  the  triimwiivs.  In  various  parts  of  the 
eountry  a  iiiunlier  of  regrettable  accidents  have  occurred, 
clue  |)arllv  to  the  iiiipossihility  of  maintaining  rolling  stock 
and  track  in  |iro])i'r  condition,  and  partly  to  the  fact  that' 

most   of  the  voMiigi'r  men  have  1 n  called  to  the  colours. 

( 'oiiseiiiieiitlv  it  has  been  nccessar\'  to  carr\  on  in  many 
cases  with  the  addition  of  inexin'rienccil  men  and 
womi-n.  Aci'idents  have  occurred,  notably  at  Pover,  I)n<lley. 
Ibiidford.  Wigan  and  (ilusgow.  So  far  back  as  lust  January 
.\Ir.  Jamics  Dai.kvmi'i.k  thought  it  desirable  to  i.sRue  iij 
urn  to  his  stall'  at  (llnsgow,  calling  attention  t.o<' 
rdei    lo  minimis^ 
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accidents  under  the  present  unusual  oonditions.  A  Com- 
mittee has  now  been  appointed  by  tlie  Boaid  of  Tiadeto 
control  tramway  material  and  stock  so  that  it  is  uti.ised 
to  the  best  advantage. 

Another  feature  of  electric  traction  has  been  the 
incieasinj!  use  of  the  electric  vehic  e  on  the  road  and 
more  particularly  as  small  tiucl  s  ,n  the  worl  s. 

In  electric  lifjhting  there  have  been  no  fresh  developments. 
Public  lighting  is  very  naturally  at  a  standstill,  though  the 
restrictions,  as  far  as  London  is  concerned,  are  nothing  like 
as  severe  as  they  were  a  year  or  more  ago,  as  it  has  been 
demonstrated  that  the  mere  obscuring  of  public  lighting 
cannot  hide  a  large  city.  An  event  of  some  interest  was  the 
publication  in  August  of  a  street  lighting  specification  by 
the  Joint  Committee  appointed  to  consider  this  cjuestioii. 
Complete  agreement  in  the  matter  was  not  reached,  and 
therefore  the  standard  clauses  have  been  published  as  a 
majority  report  along  with  a  minoritv  statement.  Pos- 
sibly in  more  peaccfui  times  the  effort  will  be  renewed  to 
obtain  agreement  on  the  subject. 

The  positioTi  of  fuel  for  electricit\-  supjily  stations  has  re- 
mained somewhat  acute.  It  ha.s  been  difficult  to  obtain 
sufficient  coal  and  the  coal  that  has  been  available  has  been 
of  a  poor  <|uality,  so  that  the  capacity  of  many  of  the 
power  stations  has  been  seriouslv  reduced.  In  order  to 
■relieve  the  position  generallv,  a  scheme  of  distribution  was 
drawn  up  by  the  Controller  of  Coal  Mines  in  July  last,  which 
IS  now  in  operation.  The  object  of  the  scheme  was  to 
prevent  unnece.ssarv  use  of  rolling  stock,  and  with  this 
object  in  view  the  country  was  divided  up  into  districts, 
the  recjuirements  of  each  district  being  supplied  from  certain 
centres,  either  near  or  within  the  district  itself. 

Among  the  niatters  which  have  been  given  serious  con- 
sideration owing  to  the  prolonged  nature  of  the  war  has  been 
the  fixation  of  nitrogen.  In  IliU)  the  Minister  of  M\initions 
appointed  a  committee  to  considi-r  the  whole  subject,  and  a 
statement  was  issued  recently  showing  that  verv  consider- 
able pnigresH  has  been  miiih'.  The  Minister  has  under  con- 
sideration a  scheme  for  the  nmnufacture  of  cyanamide.  and 
valuable  work  has  been  done  in  reganl  to  the  direct  syn- 
thetic proiluction  of  ammonia.  .Meanwhile,  the  Cnited 
Stat**,  having  entered  into  the  war  during  the  early  ]>art  of 
the  year,  acted  vigorouslv  in  reganl  to  t hi- nitrogen  problem. 
and  vote<|  the  large  siun  of  tl.(HMi.(MMl  for  that  j)tirpose. 
The  trade  of  the  countiv  dining  the  past  year  has  been 
'lied  on  with  ('(msiderabie  ililticulty,  partly  owing  to 
'.iTmiieiit  control,  involving  many  re.strictions.  and 
.   nily    due   to    financial    considerations.      Protests   against 

I  ■'■vernmeni    i-o!itrol   Itavi-   I n   inude  by   the  Merchants' 

'  'iiiimittee  of  the  London  (hanilier  of  f'ominerce.  and  thi'se 

jiioteHts  were  apjtroved  bv  I  lu'  Chamber  of  Commerce  last 

<  )rtobiT.      It  was  felt  thai  altliough  control  was  a  nei'i'ssarv 

I'vil  in  maiiv  ways,  vet  the  ( lovi'rnmi'nt  dr)  not  appear  to  be 

iililising  the  existing  knowlrdt'e  and  fnrilititMt  to  a  sullicient 

extent.      With  regard  til  ill'- linnni-ial  oapi't't,  this  is  largely 

<i'?ilre<l   round  the  i|ue.sliim  of  excess  protitH.      During  the 

1    Kiidget    this  duty  wu".  i.iisnl  from  <!<•  to  H4I  pi-r  rent, 

'  lioiigh  it  will  be  adniilti'd  tlml  the  general  polirv  of  pre- 

\  I'liting  maniifaclurerH  from  miilxin<^  large  piotits  on  acmunt 

u(  till-  war  iH  one  that   ih  smiU'l  and  mu'  abmit   whirl)  we 

cunnol  rom|iliiin,  it  is  in'MMtln'l.'.tt  (elt  that  there  is  a  verv 

great  danger  in  not  all<■^^||lv'  iiiiiniifaotiirers  to  accumulate 

Hiillieient   reserves  to  nnii    I  lie  mtuatioii  whu  h  iniinl  arise 

' 'T  the  War,  when  it  will  he  ne<-e»iHnry  for  ihi-m  to  regain 

n.  ir  previoiiM  trade  agiimst  rompetition,  and  when  they 

may  have  a  eonsidi-iulile  amount   of  iioole.Hs  and  obsolete 

pinnt  iin   their   ImmlH      It    in  notieeablr  that    a   contrary 


policy  is  being  followed  in  Germany,  where  special  reserve 
funds  are  being  created  by  many  Gennan  companies, 
while  some  of  them  are  increasing  their  capital  by  large 
amounts.  We  were  glad  to  note  in  July  that  the  Govern 
ment  saw  the  desiiability  of  allowing  depreciation  on  plant 
and  stock  to  a  certain  extent  in  making  assessments,  a 
White  Paper  being  issued  on  the  subject.  .\t  the  begin- 
ning of  the  year  electricity  supply  companies  were  fortu- 
nate'in  securing  the  right  to  raise  their  statutory  percentage 
from  (5  to  7i  per  cent. 

It  is  only  natural  that  the  foreign  trade  of  the  countrx- 
should  have  received  marked  attention  during  the  past  veai. 
rather  in  reference  to  the  future  than  for  our  inmiediate 
needs.  The  question  of  ut.  ising  the  confidential  information 
collected  by  our  C  onsuls  and  commercial  attach  s  was  con- 
sidered early  in  the  year  by  the  Association  of  Chambers  of 
Commerce.  It  has  generally  been  felt  bv  such  bodies  that 
information  of  this  kind  is  of  the  greatest  importance,  but 
that  it  has  so  far  been  badlx-  collected  and  not  rendered  avail- 
able with  sufficient  rapidity.  In  order  to  meet  this  feeling,  the 
whole  question  of  the  t  onsular  service  and  the  infoimation 
which  such  a  service  should  be  capable  of  supplying  to  the 
connnercial  men  of  this  countrx-  has  been  under  the  con- 
sideration of  the  Gox-ermnent.  In  July-  the  Federation  of 
British  Industries  pubhshed  a  number  of  recommendations 
made  to  the  Government,  the  object  being  to  improx^e  the 
(onsular  serx'ice  ;  and  shortly  afterwards  the  Government 
announced  that  thex-  had  approx^ed  a  scheme  for  the  creation 
of  a  new  commercial  intelligence  department,  xvhich  would 
act  somewhat  as  a  link  betxveen  the  Foreign  Office,  to  xvhoni 
the  commercial  attachi's  were  responsible,  and  the  Hoard  of 
Trade,  which  was  responsible  for  the  publication  of  the  in- 
formation so  obtained.  This  important  step  has  now  been 
taken,  and  Sir  A.  Steel  M.xrri,.\NM)  has  been  appointed 
Parliamentary  Secretary  of  the  nexv  departmejit. 

.As  the  outcome  of  the  deliberations  of  Lord  FARist;iKtx"s 
Committee,  whose  findings  xvere  in  favour  of  the  formation 
of  a  trade  bank,  a  Uo\-al  Charter  has  bwii  granted  to  the 
British  Trade  Corporation.  Considerable  criticisni  was 
aroused  by  the  charter,  as  it  was  felt  that  the  powers  would 
enable  the  Corporation  to  carry  on  commercial  trans 
actions  in  competition  xvith  other  commercial  concerns 
rather  than  acting  merely  as  a  trade  bank  for  promoting 
liritish  trade  in  general.  This  viexv  xvas  taken  by  the 
London  Chamber  of  Commerce,  and  adverse  criticism  xvas 
voieed  in  I'arlianient.  but  the  position  was  finally  clearoil 
up  to  some  extent  bv  a  dei'laration  of  policy.  Sufficient 
time  has  not  elapsed  for  serious  work  to  Inive  been  under- 
taken bv  this  new  Corporation. 

.\s  time  goes  on  it  biromes  more  and  more  evident  that 
(Jernian  methods  in  commerce  may  leiid  to  e.\tr<>nu'ly 
harmful  residts  as  far  as  thi.s  country  is  com'eriiwJ.  The 
object  in  view  has  fretiuently  been  to  obtain  control  of 
various  sources  of  siipplv  so  that  a  country  owning  those 
resources  finally  becomes  dependent  upon  (ierinaiiy.  The 
Mritish  Kmpire  has  sutTered  in  this  ri-specl.  |iiM(irularly  in 
regard  to  the  supply  of  non  ferrous  metals  'I'luti  position 
has  now  been  rectified  by  the  Non-Fer^lHl^  Mii.d  Industry 
Hill,  according  to  which  these  sources  will  be  contnilliHl  l»y 
truK  Krilish  hands 

In  February  l^ud  Hm. nuu'.s  Comniittee  i-  i  ..■.i.-'^iHl 
and  Industrial  Policy  made  a  numlter  of  i<'  '  - 

on  Imperial  prefereniiv     Our  liscnl  ideas  «ii  _     _    iH'l 

itnoiybelliat  thi.'»  pnln  \   uill\ci  be  adopt  i*d,  Imi(  wi>don(»t 
supiwise  that  aii\     !•  i'  '  be  taken  in  this  dirivtion  until 

the  end  of  the  w.i 

.\s  bearingon  i  U-.  wpnt^ymention  Mr.  K. Ckam. 
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mond's  interesting  lecture  before  the  Institution  of  Civil 
Engineers  upon  "Foreign  Trade  and  Foreign  Investments.  ' 
In  connection  with  foreign  trade  the  possibility  of  intro- 
ducing decimal  coinage  and  the  metric  system  in  this 
eountrv  has  received  a  fresh  impetus.  A  special  lecture 
was  given  by  Mr.  Harry  Allcock  before  the  Institution  of 
Civil  Engineers  last  Ma  ch.  As  is  well  known,  Mr.  Allcock  is 
a  keen  advocate  of  the  system.  On  the  other  hand,  a  Paper 
was  read  by  Mr.W.  R .  Ixgalls  before  the  Institution  of  Mining 
and  Metallurgy,  stafhig  the  American  point  of  view  against 
the  system,  there  has  been  much  discussion  as  to  whether 
the  £,  the  florin  or  the  shilling  should  be  the  monetary  unit 
to  be  adopted  in  this  country.  This  controversy  has  now 
been  brought  to  a  conclusion  by  the  Institute  of  Bankers. 
which  has  formallv  decided  in  favour  of  the  £  as  the  unit. 
Since  this  decision  the  Association  of  Chambers  of  Com- 
merce of  the  United  Kingdom  and  the  Decimal  Association 
have  come  into  line  with  the  Institute  of  Bankers.  It 
appears,  therefore,  that  some  progress  has  been  made 
towards  decimal  coinage,  but  the  metric  system  is  a  more 
difficult  problem  to  solve.  •  Further  discussion  on  the  sub- 
ject was  held  (|uite  recently  before  the  Institution  of  Elec- 
trical Engineers,  without  a  very  definite  result. 

Industrial  research  has  been  before  the  public  in  increas- 
ing prominence,  not  onlv  in  this  country,  but  in  others. 
For  example,  a  large  national  laboratory  is  to  be  estab- 
lished in  Japan,  and  steps  of  the  same  kind  as  we  are  con- 
templating in  this  country  have  been  under  discussion  in 
the  Australian  C'onunonwealth  and  in  South  Africa.  Last 
September  the  Connnittee  of  the  Privy  Council  for  Scientific 
and  Industrial  Research  published  its  second  report,  which 
showed  very  considerable  progiess  in  a  somewhat  difficult 
movement.  Perhaps  the  most  important  innovation  was 
the  establishment  of  a  Fuel  Research  Board,  consisting  of 
Sir  George  Beilby,  asChaiiman,  and  the  Hon.  Sir  Charles 
Par.son.s  and  Sir  Richard  Threlkall.  A  Sub-Committee 
Was  appointed  later  to  consider  the  problem  of  Irish  peat, 
ill  October  the  first  leport  of  the  Fuel  lleseai'ch  Hoard  was 
iniblisheil,  and  indicated  its  general  line  of  policy. 

There  has  been  a  considerable  aiiioiinl  of  educiitiiinal 
discussion,  partly  technical  and  piutiy  general.  The 
technical  training  of  th<'  chemical  engineer  was  considered 
at  a  dJHCii.ssion  In-id  by  the  Faraday  Society  last  Februaiy, 
whilst  in  November  the -scheme  for  dealing  with  the  educa- 
tion of  engineers  and  apprentices,  with  which  Messrs. 
.\.  K.  HKKRrMAN  and  A.  P.  M.  Fleming  are  associated,  was 
considered  at  a  very  ic|)re«entative  meeting,  and  a  council 
wa.s  formed  to  carry  through  a  schiMiie  invr)lving  much 
(•loHcr  co-operation  between  manufacturers  and  educational 
autiioritieu  than  has  been  evident  in  the  |)ast.  In  regaril  to 
general  e(lucHlif)n  and  the  position  of  Labour,  during  the 
[last,  year,  we  hope  (o  make  some  lemarks  in  a  future  issin-. 
Our  engineering  .MOcieticH  have  been  as  active  as  can  be 
•jxjiectetl  under  the  ciicunmtances.  A  innnber  of  I'apers 
have  been  icad  before  the  Instilution  of  Fleet  rical  Fngi- 
neei-H,  jiiid  Mr.  ('.  M.  VVokdingha.m.  in  his  I'residentiai 
.Address,  outlined  u  very  progreHsive  policy.  The  (^vent 
of  the  year,  as  fur  as  the  InHtitution  was  concerned,  was 
the  adoption  of  [)roxy  voting,  ho  that  pnivincial  memlierH 
might  take  a  greater  share  in  the.  alTairs  of  the  institution. 
A  good  deal  of  criticism  was  aroused  by  the  |ir'oposal,  and 
there  is  some  doubt  as  to  whetlier  the  schc-me  will  work  out 
to  the  real  advantage  of  the  InHtitution. 

We  have  had  to  mourn  the  loss  of  Heveral  well-known  imimi 
duiing  the  past  year,  including  one  of  our  most  brilliant 
exj)erinient(diHlH,  Mr.  W.  i)i  iiDELr..  at  an  early  age  ; 
Mr.   John    PvEnmk,   of   tlie    Hoard   of  Trade  ;     Mr.   J.   S. 


Raworth,  who  was  concerned  with  much  of  the  pioneer 
power  work  of  the  electrical  industry  ;  Mr.  J.  G.  Lorrain 
and  Mr.  W.  R.  Sykes,  both  of  whom  were  pioneers  in  other 
directions;  and  Mr.  H.  A.  C.  Saunders  and  Mr.  R.  M. 
Sayers,  who  weie  prominently  connected  with  submarine 
telegraphy.  Norway  has  lost  Prof.  K.  Birkeland,  the 
originator  of  the  Birkeland-Eyde  process  for  the  fixation 
of  nitrogen  ;  and  America  Dr.  E.  F.  Roeber,  one  of  the 
founders  of  the  American  Electrochemical  Society. 


Correspondence. 

THE  GIVING  OF  PROXIES. 

TO    THE    EDITOR   OF   THE    ELECTRICIAX. 

Sir  :  I  fear  I  cannot  congratulate  you  on  the  tone  of  the  note 
to  my  letter  which  j^ou  published  i  .  last  week's  issue 

You  .state  two  things  for  wliicli  I  mu.st  ask  you  to  produce 
any  evidence  whatever. 

First,  the  Council  'v^ould  not  have  called  the  meetinj^  if  they 
had  not  been  in  favour  of  expulsion. 

Secondly,  every  proxy  given  to  the  Council  was  given  against 
the  member. 

This  latter  statement  is  at  once  .seen  to  be  untrue  on  the  bare 
fact  that  my  proxy  was  given  to  the  Council  on  no  definite 
mandate,  hut  to  enable  them  to  act  as  they  deemed  best  for  the 
Institution. 

As  regards  the  first  point,  if  yoti  will  consult  the  rules  you 
will  see  that  a  meeting  can  be  called  independently  of  the 
Council  if  the  Council  refuse  to  move,  and  they  were,  therefore, 
acting  in  the  best  interest  of  the  Institution  in  themselves 
calling  the  meeting  to  consider  the  matter. 

You  make  a  great  play  on  the  point  of  British  justice,  but 
a])parently  desire  to  deny  it  to  the  Council. 

I  do  not  propose  to  continue  this  discussion,  for  it  is  obvious 
that  you  are  biassed  against  the  Council  :■  hut,  since  you  have 
a])pealed  to  British  justice,  I  .should  advise  you  to  study  the 
procedure  in  British  law  when  dealing  with  cases  of  complaints 
made  by  one  party  against  another,  which  come  before  a 
magistrate  or  a  judge,  when  you  would  see  how  close  is  the 
parallel  between  the  action  taken  by  the  Council  in  this  case 
and  the  ordinary  legal  forms. — 1  am,  Ike, 

Watford,  Dec".  28.  M.  .1.  K.  Tii.nkv. 

I  It  is  evidently  liopeless  to  express  (uir  views  to  our  corrc- 
spondent ;  they  have  already  been  made  quite  clear.  The  impu- 
tation-of  bias  does  not  strengthen  his  ca.se.  As  to  his  two  points, 
tlie  ('ouncil  are  not  under  an  obligation  to  call  a  meeting  if  tiiey 
do  not  think  a  good  case  has  been  made  out  ;  every  jiro.vy 
;,'iven  was  doubtless  not  intentionally  given  against  the 
MKMubcr,  but  was  so  given  in  effect.  We  cannot  devote  more 
^|)ace  to  this  subject. — Ed.  E.] 

i'llODUCTION   OF   DUCTILE   TUNGSTEN. 

I'o   -iiii-;    niilliiii   OK   THE   ELECTRli'lA.N 
SiK  :    ill  llie  lecliiiv  ,i^i\  en  liy  Mr    Sydney  .Inlmsldiie  at  the 
bondoii  School  of  Kccinomics  mi  1  lie  siilijeet  (if  the  Harer  Key 
.Mi'lals,  as  [lublishi'd  in  tlie  Dee.   2  issue 
graph,"    the    folhiwillf^    stiitenieiil     is    iniul 
timgsteii  : 

"A  small   i|uailtity  is  eMi|iliiyed   for  th 
nietits    for    incandescent    electric    lamps. 
lit  ductile  tungsten  for  this  latter  j)urpose  was  not  carrii-d  on 
in  this  country  before  the  war." 

.VIr  Johnstone  has  eyidenlly  in'i-n  niisiiilmiiied  on  (liis 
point,  hecaUHi'  The  jlritish  'I'lioinson- Houston  Co.  were  supply- 
ing their  wlioji-  ri-i|uireiiienls  of  diietile  tungsten  for  Wa/.da 
lump  lilanients  in  I'.ll'J  hy  niaiiufacture  iii  their  itughy  works. 
\l  Hint  tinie,  and  until  willim  n  inontli  or  two  from  tiui  date 
III  I  lie  oiitlireak  of  war,  the  raw  iiiiilenal  used  was  tungsten 
o\idi',  l)u(  the  Coiiipaiiy.  foreseeing  a  possible  shortage  of  that 
iiialerial,  ininiediately  started  the  niaiiufacture  at-  th<'  outhreak 
o(  wiir  of  till'  Mielni   lloiii  tlie  I'livv  ore. 


Ilie  ••  Daily  Te 
ilh    refei-eiiee    (i 
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This  ore,  which  is  of  British  origin,  has  always  been  available 
in  sufficient  quantities  to  supply  the  needs  of  the  lamp  industrj-. 
The  metal  required  for  tungsten  lanij)  filaments  must  be  of  an 
•  xceptional  purity — Tar  higher  than  that  required  for' steel 
alloys — so  that  th<*  method  of  refining  involved  a  considerable 
amount  of  research  and  development  work  before  it  could  be 
put  into  regular  operation  on  a  commercial  scale.  This  was 
successfully  accomplished,  and  the  whole  process  of  refining 
the  ore  and  producing  ductile  tungsten  filaments  from  the 
metal  obtained  has  now  been  continuously  in  operation  since 
the  middle  of  1915,  and  many  millions  of  feet  of  wire  have  been 
made. 

The  British  Thomson-Houston  To.  not  only  takes  care  of  its 
own  requirements,  but  supi)lies  filament  for  lamps  made  by  a 
number  of  its  licencees.  It  has  sufficient  capacity  for  supplying 
far  more  than  the  requirements  of  the  lamp  industry  of  Great 
Hritain,  if  needs  be. 

Trusting  that  3'ou  may  be  abb-  to  find  .space  for  this  letter 
in  an  early  issue. — We  are,  &c., 

TriE  British  Tho.mso.n-Houstox  Co.,  Ltd... 
Patent  Department. 

Rugby,  Dec.  2(».  .Iohx  Gray. 


Legal   Intelliijeiice. 


\ 


FACTORY  ELECTRIFICATION. 

TO   THE   EDITOR   OF  THE    ELECTRICIAN. 

Sir  :  I  notice  in  your  Lssue  of  November  30th  a  letter  signed 
by  E.  W.  Dorey  criticising  the  sub-station  equipment  of  the 
(".VV.S.,  Manchester.  It  is  obvious  that  Mr.  Dorey  is  unac- 
i)uainted  with  the  reasons  for  the  adoption  of  the  scheme,  or 
lie  wouhl  have  written  with  more  restraint.  The  buildings 
taking  the  supjily  cover  a  large  area,  and,  with  one  or  two 
I'xceptions,  are  wired  on  the  old  tree  system  of  distribution 
for  the  low  voltage  of  105,  and  most  of  the  wiring  has  been  in 
many  yeaix.  For  si^veial  reasons  it  was  out  of  the  (pu'stion  to 
adopt  the  Coiporation  voltage  of  -100  volts  direct,  and  as  the 
existing  generators  were  in  good  condition  they  were  coupled 
direct  to  new  motors,  instead  of  .scia|>])ing  them.  The  load 
varies  from  o  to  KM)  [ler  cent,  of  the  maximum,  and  conse- 
quently the  utilisation  of  smaller  units  makes  a  very  elastic 
job,  besides  providing  greater  immunity  from  iuti-nuption  of 
supply  than  would  In-  the  case  with  the  two  or  lliiee  larger 
units  suggested  Jiy  .Mr.  Dorey.  I'"urtlier.  it  is  intendci^  as 
circumstances  ])ermit  and  ii-quirement.s  demand,  to  ic-wire 
the  existing  premi.ses  suitable  for  taking  Coiporation  supply 
direct.  This  will,  of  course,  be  diPiie  ])i<-ceiiieal.  so  that  the 
generators  will  om-  by  one  disappfur,  until  ultimately  they 
cease  to  e.xist.  The  motor  part  id  the  geneiutors,  with  their 
starting  panels,  will,  as  opportunity  arises,  be  transferred  and 
le-u.sed  for  driving  pui[ioses  at  si-\  i-ral  of  the  society's  new 
factories  or  extensions.  If  the  sets  had  been  put  in  as  largi- 
as  Mr.  Don-y  reeiutiiiKMids,  it  fcillnws  that  the  opyiortiiiiity  of 
re-u«ing  tlii'in  would  not  be  so  firquiiit  as  will  he  the  case  with 
tlie  siiiallei  si'ls  insliilli'd. 

Mr.  Dorey  taki-s  i'\('i'|)tiiiii  In  lln'  supposed  huge  lloor  spa<'e 
occupied  by  the  switcliboaid.      I  ran  ii.<tsure  him  that  no  lloor 

spai^e  is  occu|>i<'d  that  could  havr  I n  put  to  any  other  pur- 

po.se,  as  the  equipiiK'iil  is  "  liciiiHeil  "  in  an  •'\i.^till){  romii.  and 
the  small  ii'durtinn  nf  lliiiir  space  by  I  lie  amount  of  the  leduced 
switcligi'ar  sug^cMtcd  by  him.  cv>'n  if  desirabli-.  would  imt  liavi- 
Mer\ed  any  llMi'liil  |iillpose. 

Without  any  knowledge  uf  ilo'  lenim  of  nupply.  Mr.  Dop-y 
xnggesl.H  (hat  the  (' W.S.  ale  ailing  againxt  thmr  inter<'»ls  by 
pulling  ill  Hinaller  uiiil.s  and  Ii-sh  rllicient  inarliines  than  the 
larger  mieM  suggested  by  liiiii  I  do  not  propo.He  to  eiiligliteil 
him  on  this  inallcT.  It  wnuld.  however.  I)i»  interesting  to 
know  if  lie  expects  ellieiency  finm  his  larger  ^ei  when  working 
on  iinly  III  per  cent,  of  its  lated  load,  which  wmild  liavi-  i>lti-ii 
been  the  ca.se  owing  to  the  peculiar  deinanil. 

Mr.  Dorey's  knowledge  nf  the  interior  reusnns  for  the  adop- 
llierefore  his  rritiei.xin  is  not  of  murh 


Gabbott  V.  Jcnes. 

At  Liverpool  County  Court  recently  hi-s  Hod.uir  .Judge  Thomas  ]\sA 
before  him  the  adjourned  case  of  Gabbott  i:  .Jones,  which  involved  a 
claim  by  the  tenant  of  a  house  in  Marion-road,  Bootle.  asaiiist  his  land- 
lord for  damages  for  alleged  trcspa.'^s,  by  entering  plaintiffs  dwelling 
and  removing  electric  light  wires,  A:c. 

It  was  stated  at  the  former  hearing  that  upwards  of  8tK)  tenants  of 
the  same  landlord  were  interested  in  the  case,  disputes  ha\nng  arisen 
out  of  changed  conditions  in  regard  to  the  lighting  of  the  houses,  gas 
being  substituted  for  electric  light  in  September.  191.5.  Electricity  had 
been  suppied  by  landlord  from  an  indeiiendent  station  at  his  brickworks 
in  the  neighbourhood,  and  the  cost  of  the  current  had  been  included  in 
the  rental  of  the  houses.  When  ga-spipes  were  laid  by  the  Corporation 
and  the  electric  supply  was  cut  off  by  the  landlord,  disputes  aro.se  as  to 
rent  after  the  tenants  became  gas  consumers  at  their  o«-n  cost. 

In  the  present  case  the  tenant  sought  to  claim  for  breach  of  agreement 
and  trespass,  but  on  the  previously  amended  particulars  of  claim,  his 
Honour  ruled  that  the  action  was  confined  to  a  claim  for  trespass.  On 
that  issue  His  Honour  intimated  that  he  was  prepared  to  decide  against 
plaintiff,  but  he  thought  it  was  a  matter  in  which  a  |)eniiancnt  st-ttlenient 
should  be  arrived  at  in  an  amicable  way.  and  on  his  suggestion  that  a 
reduction  of  4<1.  a  week  might  meet  the  difficulty  he  adjourned  the  hearing 
for  a  wefik. 

On  the  resumed  hearing  it  was  stated  that  nothing  could  be  done  in 
the  way  of  coming  to  a  .settlement  with  plaintiff,  though  defendant 
was  willing  to  accept  His  Honour's  suggestion  made  at  the  last  hearing. 
The  .Juflge  therefore  gave  judgment  for  defendant,  with  costs. 


turn  of  the  scheme 

viiliie,-    I  am,  Ac, 

Manchester.  Dec. 


ml 
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Workmen's  Compensation. 

The  Court  of  Appeal  (Lords  Justices  .Swinfen  Eady.  Warringlou 
and  .Scrutton)  recently  heard  the  apix>al  of  respondent  in  the  e*se 
of  the  Birmingham  Railway  Carriage  A-  Wagon  Co.  e.  Round,  from  the 
award  of  ,Iudge  Howard  .Smith,  sitting  at  West  Bromwich  County  Court. 

Apjwllant,  who  was  in  the  employment  of  applicants  as  an  electri- 
cian's a.s«i.stant,  on  Oct.  28,  1916,  met  with  an  atlmitted  accident,  which 
rc8ulte<l  in  his  right  hand  being  crushed.  The  employers  paid  him 
half  wages  (Ids.  7d.  per  week)  down  to  May  23.  1917.  when  they  filed 
an  application  to  reduce  the  weekly  pajnuents  by  a  lump  sum  jiayment. 
The  County  Court  .ludge.  after  jiearing  the  medical  evidence,  found 
there  was  some  partial  earning  incapacity  of  Round  as  a  result  of  th<- 
accident ;  but  that  it  was  not  ])crnianent.  and  he  as.ses.se<l  the  compensa- 
tion payable  by  the  employers  to  him  at  £80,  for  which  amount  he  made 
his  award  without  making  any  order  as  to  costs.  Kn>m  this  d<\ision 
Round  now  appealed,  upon  the  ground  that  in  the  circumslam-es  the 
County  Court  .ludge  should  be  asses,scd  the  compciusat ion  payable  by 
the  applicants  to  him  upon  the  basis  that  as  a  result  of  the  mvident 
and  the  injuries  he  had  sustained  to  his  hand  he  was  permanently 
partially  incapacitated  from  earning  the  wi>gt>s  in  the  future  which  he 
would  ill  ordinary  course  exjvct  to  earn  as  a  skilled    man    in  his  tratle. 

.\l  the  conclusion  of  the  legal  arguments,  their l^Jnlship's  held  thero 
was  evidence  upon  which  the  li<anicil  t'ounty  Court  .liulge  coulil  justify 
his  awanl,  and  <lismift,so<l  the  ap|>eal  with  cost.s.  • 


■  .iO  S.SO, 


U.  L.  Cass. 

Kngineer.  (^.W.S. 


Volunteer  Notices. 

COCNTy  OF  LONDON   VOLUNTKER   ENc^INEKllS. 
Mcndi|uarterii ;    Balderlon-slrret..  Oxfi>r\l  slrei-t.  W.  1. 
Officer  Commanding.  Lieut. . Colonel  C.  H.  Cl.\Y.  V.l>. 
(trtlersforlhe  Wi-ek. 
ilfficer  (or  the  Week.— Lieut.  W.  .1.  A.  Wnlkins. 
Next  for  Duly.— See.  IJeut.  II.  (i.  (iolding. 
.Monday.    .Inn.    7.   -Xo.    :»   Comiiany.   tl.30-H.at>.      I>... 

.siguiilliiiH  .Seiiion.  rt.:ui  .s.:io. 
ruewlav.  .Inn.  S.  -  l<>.'lun'  on    •  DoinoUtionN,"  nt  I1..10.     I'hynienl  Urill. 

7.10. 
W<'diicwlnv..lnn.  0.— No,  I  l>nni|>nnv.  Kiilrcuchin»,*c.,«t  rt.SO.  UwroiU' 

Drill.  iL.tO. 
rliurMlny,.lnn.  10.  -No.  2t>Mn|mny.  Knln-m-hing.  Ae.,nl  <i.O.      Kceniilr, 

ll.:tli.     SlKliallinu  Sn-lion.       «l    rt.HO  ,H.:UI.      Ambulance  Se.-li"n.  nt 

il.:iO  H.:|ll.  .M<s|jcnl  Kvnniinatiun  o(  RnTuit-.'.  0.^0. 

Kriday.  .Inn.  1 1.— Munkelrj-.  .•>.:»(>  «.ll. 
.Snlurdnv.-lnu.  12.  --Kuolling.  l.««hinR  nndSplicinu.  nl  2.4.i.     Munketry. 

i.V>   iM: 
,S|M<.'inl  NnlicTO,— All  dnlU  niid  pnrndcn  will  lie  nt  henttiiUArtom  Hnlri>'» 
olhcrwiw  ntnled. 

Viilunlrrm  »n<  n'niindi->l  llinl  the  rnn(r<"  «i  I' 
clonotl  anil  kII  iniinkelry  will  In-  done  nl  licnil  . 
o(  I  lie  C«ir|>i«  or  other  perw'n  will  Im-  nll'>we.l  in  '  n: 

I/O.  Iiin<  UiHini.lheCnnleon  or  the  Cnllrrie*  during  ll.i   liiii.   the  ii\n>;c  is 

0|KI1. 

Knruil*  will  nlU'iKl  (nt  otu-nieerini:  iii'tni.  t  ion  with  I  he  t^>inp*nien. 


5i2 


THE  ELECTRICIAN. 


January  4,  1918. 


Patent   Record. 


Coiiimercial  Topics, 


APPLICATIONS  FOR  PATENTS. 

^OTE. — The  UKdermentioned  Applications  [except  those  marked  t)  are  not  open  to 

public  inspection  until  after  acceptance  ot  Complete  Specifications.  Those  marked  '  are 

open  to  inspection  12  months  after  the  date  attached  to  them,  it  they  have  not  been  published 

pra-iously  in  the  ordinary  course.    Names  within  parentheses  art  those  of  communicators 

ot  inventions.  WhencompieleSpecificalion  accompanies  application  an  asterisk  is  affixed. 

November  7,  1917. 

16,223  &  16,224  Benkett  .     Electric  heating  and  cooking  apparatus. 

16,231  Mark     Telephone  receivers. 

16,244  Sterling  Telephone  &  Electric  Co.     Bell  and   Davey^electric  signalling 

systems. 
16.248  NoBss.     Electrically  heated  gloves. 
16,261   ExLEY  &  Leitnek.     Electric  accumulators. 

16,263  McKenzie,  Holl-^nd  &  Westinghouse  Power  Signal  Co.     (Union   Switch  & 
Signal  Co.)     Railway  signalling,  railway  signalling  systems  and  relays  therefor. 

16.263  McKenzie,  Holland  &  Westinghouse  Power  Signal  Co.      (Union  Switch  & 

Signal  Co.)     Railway  signalling. 

16.264  McKenzie,  Holland  Si  Westinghouse  Power  Signal  Co.     (Union  Switch  & 

Signal  Co.)     Railway  signalling  systems  and  relays  therefor. 
16,263  B.T.-H.  Co.,  Wareton  &  Young.     Magneto  electric  machines. 

16.266  B.T.-H.  Co.,  Salisbury  &  Young.     Magneto  electric  machines, 
16,276  Armstrong,  Whitworth  &  Co.&  Dalby  &  Wilson.     Rhesoststs. 

16.267  B.T.-H.  Co.  &  Young.    Magneto  electric  machines. 

16,279  Brown.  BovERi  etCie.     Regulatingshuntdynamos.     (11/11/16, Germany 
16.236  ZiKJiERMAH.    Terminal  connectors  for  electrical  conductors. 

November  8,  1917. 
16,317  Curtis.    Controlling  electric  lighting  of  motor  vehicles. 

1 6.320  Boyd.    Sparking  plugs  for  explosion  motors. 

16.321  Travis  &  Watson.     Device  for  closing  orifices  in  roof  and  walls  of  electric  furna 

through  which  electrodes  pass. 
16,339  BoLTCN  &  Walker.     Deposition  of  metals  by  electrolysis. 
16,354  B.T.-H.  Co.  &  Young.     Magneto  electric  machines. 
16,384  Wolf-Burckkardt.     Metal  vapour  camps.     (11/11/16,  (Germany.) 
16.394  Oldhau.    Galvanic  batteries. 
16,398  Gerken.    Spark  plugs. 

November  9,-1917. 
16,426  McKenzie,  Holland  &  Westinghouse  Power  Signal  Co.     (Union  Switch  & 

Signal  Co.)     Rai!v.-ay  signalling  and  h.f.  selective  devices  therefor. 
16,434  Le  Thermo  Patents  (Ltd.),  Greenhalgk  &  Longbottom.     Dynamo-electric 

machinery. 
16,439  Callender's  Cable  &  Construction  Co.  &  Hall.    Aerodrome  lighting. 
16,465  Baron.    Sparking  plug. 
16,475  Igranic  Electric  Co.,  Wright  &  Curtis.     Electrical  heating  apparatus  for 

fabrics,  &c. 
16,477  Holmquist.     Electrically  heated  gloves. 

November  10,  1917. 
16,490  Electric  &  Ordnance  Accessories  Co.    Starters  for  electric  motors 
16.499  Lahoresh.     Starters  for  electric  motors. 
16.5D7  VON  Baur.     Electric  furnace. 

16.516  Tofibld.     Jointed  arms  or  brackets  for  electric  or  gas  lamps. 

16.517  Electric  Control  (Ltd.)  St  Elefsen.    Alternating  current.relays. 
16.532  EooiMTOH  &  Lucas.     Electric  vehicle,  &c.,  lamps. 

November  12,  1917. 
16,561  Smith.     Electric  lamp  switch. 
16,56b  Oplams.     Portable  electic  torches,  &c. 
16,581  Gow.     Maximum  demand  controller  and  load  indicator. 
16,591  FuTE!!s.     Electric  detonating  fuses. 

November  13,  1917. 


'6,601  MuRTAOH.     Sparking  plugs. 


16.637  Beaver  &CLAREMCNT. 
'6,638  BT.-H.Cc'.     (G.E,  Co,i 
'6.645  Levih.     E.' 
'6,658  Hyde.     £:■ 
'6.676  BEirfY.     V 
•'."bT?  Berbv.     In: 


Manufacture  of  electric  cables. 
r^I'-Jisuring  instruments, 
rators.     (18/11/16.  U.S.) 


November  14.  1917. 
Electric  cigar  lighting,  kc. 

jr.pLK  iiT     A,G     (Auerges.) 


Manufacture     of    incandescent 


.irtstormatlons. 

/stems. 

Electric  lamp  holders. 

Magnetic  lockj  for  electric  lamps,  fitc. 

:  methods  and'apparatus.     (25/11/16,  U.S  ) 
biLi  ,tr  Davev.    Electric  relays. 
•I'lic  clutches. 

.rtributlon. 

io-radlant  energy.  (28/9/16,  U.S.) 


-.i(n*U. 

rtr  LjUHOITKOM 

:i,in'r..    ('^/cJ/17.  Swiid«n.) 
iNov«mtwr.l6,'.l9l7,  | 


Coollnir  collector  rinv 


(28/10/16,  Ormany.) 
1,  L.  BLiHicn-,    MaKTielot  hav1n(>  s  lU- 


November  17,  1917. 
^)  ft.  AitF-f.    C"'H»)n  hr-i'ii^  inH  brinH  twW" 


Siemens  Brothers  Control. 

It  is  announced  by  tlie  ''  Daily  Mail  "  that  after  Icng  uegotiation.-i 
a  contract  has  been  entered  into  for  the  sale  of  ths  Clerman  ownecJ 
shares  in  Messrs.  pSiemens  Bros.  &  Co.  and  Siemens  Dynamo  Works 
to  a  syndicate  consisting  of  British-born  subjects.  It  is  their  inten- 
tion to  caiTv  on  and  expand  the  business,  which  has  been  supported 
by  Government  war  contracts. 

At  the  outbreak  of  war  the  family  of  Siemens  held  70,000  shares  out  of 
120,000  of  £5  each.  The  control  was  in  the  hands  of  Siemens  &  Halske, 
of  Berlin,  and  dividends  were  being  paid  in  Berlin  at  the  rate  of  £35,000 
a  year.  _ 

It  is  reported  that  the  purchasers  of  the  shares  are  Messrs.  Birch. 
Crisp  &  Co.,  and  Messrs.  Cory  Bros. 

Trade  Alter  the  w;ar. 

La.st  \\  eek  the  President  of  the  Board  of  Trade  received  a  deputa- 
tion from  the  Association  of  Chambers  of  Commerce  of  t  e  United 
Kingdom  in  order  to  j)oint  out  certain  objections  to  the  Imports 
and  Exports  (TemjMrary  Control)  BiU. 

Sir  Algbknon  Firth  (the  president  of  the  Association)  stated  that 
their  objections  were  based  on  the  fear  that  the  control  of  industry  after 
the  war  by  the  Government  Departments  which  are  now  interfering 
with  it  might  continue  too  long,  and  the  apprehension  that  a  man  might 
not  be  able  to  conduct  his  business  on  his  former  lines  of  doing  as  he 
Uked  and  seUing  where  he  pleased.  The  Chambers  of  Commerce  wanted 
safeguarding  against  undue  interference  in  their  industries. 

In  his  reply.  Sir  Albert  H.  Staxley,  M.P.,  said  that  the  Bill  did  not 
consider  any  questions  of  pohcy  after  the  war,  as  no  one  could  foresee 
what  the  poUcy  of  the  Government  would  be  at  that  time.  The  Govern- 
ment now  controlled  practically  the  entire  trade  of  the  country,  and  when 
the  war  came  to  an  end,  so  complete  a  transformation  would  take  place 
that  it  would  be  possible  immediately  to  bring  that  machine  to  a  stop.  The 
Board  had  given  the  matter  most  careful  consideration,  and,  in  their  view, 
just  as  the  machine  had  been  gradually  wotmd  tip,  so  must  it  be  gradu- 
ally unwound.  Their  desire  was  that  the  control  should  be  brought  to 
an  cud  at  the  earliest  possible  moment.  He  did  not  accept  the  view 
that,  owing  to  the  magnitude  and  length  of  the  war,  it  would  take  a  very 
long  time  before  industry  could  re-establish  itself  and  go  on  imfettered. 
The  return  to  a  condition  which  would  admit,  if  not  of  a  total  relaxation 
of  control,  certainly  of  a  very  considerable  relaxation  of  it,  would  not 
take  such  a  long  time  as  some  people  imagined.  After  careful  con- 
sideration the  Board  had  inserted  a  period  of  three  years  in  the  BiU. 
withmit  contemplating  for  a  single  moment  that  anything  approaching 
(lie  restrictions  in  the  aggregate,  as  they  would  exist  at  the  timowhen 
tile  war  came  to  an  end,  would  be  cumtinued.  He  trusted  that  thoT 
would  be  able  to  arrive  at  some  period  wliich  would  give  general  satisfac- 
tifjn.  They  were  not  wcddcil  deliiiitely  to  th((  period  of  three  years. 
Tonnage  was  a  serinns  |ini|i.isiii(in,  and  would  bo  so,  especially  when  the 
war  landed.  The  ((insi  mn  .if  i  Uci  administration  of  the  control  imder  the 
Bill  had  been  raised,  ami  ihi  Ihat  point  the  Board  had  every  possible 
.  desire  that  the  powers  should  bo  atlministered  with  the  least  possible 
inconvenience  and  as  fairly  as  possible  to  Iho.sc  affected.  We  had  given 
a  pledge  that  Wo  would  assist  to  the  fullest  extent  in  re-establishing 
Belgium,  Serbia  and  Franco  after  the  war,  and  it  was  necessary  that 
tliere  should  bo  legislative  authority  such  as  the  Bill  conferred. 
*  *  *  * 

Control  of  Tar  and  Naphtha. 

'V\w  Minister  of  Muiiilioiis  lias  made  an  Order  under  which  no 
(lersoii  shall  be  pennittcd  until  further  notice  to  purchase  any 
tar  (whether  crude  or  dehydialcd)  except  under  licence  issued 
by  or  under  liis  authority.  Licences  will  not,  however,  be 
nM|iiiicd  by  a  tar  distiller,  provided  that  the  whole  (lUnntity 
purchaserl  is  distilled  to  pitch  by  such  distiller,  or  by  any  person 
for  the  purchase  of  tar  in  (|uantitieN  not  exceeding  10  gaUoii!*.  ju'o- 
vidcd  that  the  total  ((uantity  purchased  by  any  one  person  during 
one  calendar  month  does  not  exceed  .W  gallons. 

From  the  1.5th  inst,  until  further  notice  no  per.son  manufacturing 
or  iiroducing  tar  shall  burn  or  consinue  it  for  liring,  sicam  raising 
or  healing  purpoHcs,  nor  list!  it  for  any  other  ]iiirposi'  except  in 
nceordaiK^e  with  the  tenns  and  coiiditioiiH  of  a  licence. 

'I'lie  Minis(<>r  of  .Munitions  has  also  made  an  Order  providing  that 
from  .liiii,  10  no  person  shall  luilil  fiirllu-r  nolice  supply  to  any 
peiHim  or  take  delivery  of  any  crudo  solvent  napht  ha,  solvent  naphi lia 
or  heavy  «ai>htha  except  under  a  lieenen  issued  by  the  Minister  ol 
AIiinitlonH.  All  ap]ilicationH  in  niforence  to  (he  Order  should  bi- 
addrcHOed  to  the  Dinitcjr  of  Haw  Materials  Supply,  Ministry  of 
Munitions,  UepHrtiuenI  of  lOxplosives  Sujiplv.  Sloipy'sgate.  Wost- 
niihHler,  S,^V.  J, 


\ 


17,019  R«K»i.iiii.    Oi|.c<'jW  olecirl;  trantloriMn. 


Chomlcal  Trades  Reorganisation. 

'I'lie  ( 'oiiiiiiJHce  apjioiriled  to  consider  Ww  ipiestion  of  the  organiKa 
lion  of  (he  ehcmii'iil  lr,>>l.'>;  Iihh  iirrsnilid  a  rcpnil  tn  llie  Minister  of 
KpeoiiHlrMctioii, 
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It  is  stated  that  numerous  difficult  jiruljlems  and  questions  are  likely 
to  arise,  and  close  collaboration  tx>tween  the  Minister  of  Reconstruction 
and  representatives  of  the  trade  is  essential.  As  the  most  represen- 
tative body  the  Committee  select  the  .Association  of  British  Chemical 
Manufacturers.  Tliis,  however,  does  not  adequately  represent  certain 
branches  of  the  indu.stry — i.e.,  fertiliser  manufacturers,  sulphate  of  am- 
monia manufacturers,  tar  distillefs.  explosive  manufacturers,  &c.  The 
''ominittce  are,  therefore,  of  opinion  that  in  dealing  with  the  chemical 
I  ladethe  Minister  could  properly  act  in  collal)oration  with  the  Association 

f  British  Chemical  Manufacturers.  If.  however,  it  should  be  necessary 
■"  take  advice  concerning  a  branch  of  the  trade  not  adequately  repre- 
M-ntedinthis  association,  the  appmpriate  association  could  be  taken 
into  consultation.  The  Committee  su.L'Kest  ■  the  apjwintmcnt  to  the 
.Ministry  of  Reconstruction  of  a  scientific  man  of  good  standing,  who 
would  command  the  respect  and  confidence  of  the  trade,  together  with 
the  necessary  staff.  This  section,  working  in  conjunction  with  the 
standing  committee  previously  mentioned,  would,  in  our  opinion,  pro 
vide  yfni  with  an  adequate  organisation  for  dealing  with  such  questions 

-mnected  with  the  chemical  trade  whicli  might  come  within  your  pur- 

icw.     Thefollowing  would  represent  some  of  t  he  duties  of  this  section  : 
"  1.  To  aHcertain,  with  the  assistance  of  the  Standing  Committee,  the 

liief  problems  which  are  likely  to  arise  in  the  process  of  reconstruction 
iftcrlhe  warandthe  best  means  of  dealing  with  them. 

■  2.  To  survey  genernlly  the  chemical  trade,  both  at  home  and  abroad, 
and,  in  consultation  with  the  Standing  Committee,  Ut  afford  advice  for 
the  broadening  and  improvement  of  the  chemical  trade  of  this  country. 

■'  3.  To  collect  and  disseminate  information  on,  and  statistics  of,  the 
chemical  trade. 

■'  4.  To  collect  and  collate  as  much  information  as  is  available  on  the 
work  which  has  been  done  during  the  present  war.  which  would  no  doubt 
l,c  of  great  interest  anil  assistance  to  t  he  ihemical  trade  as  a  whole." 

TbeCommittee  conclude  :  "  In  the  foregoing  repirt  we  have  confined 
our  recommendations  within  the  narrow  limits  defined  by  the  forms  of 
reference,  which  spi-ak  only  of  ■  Chemical  Trade.'  If,  however,  for  that 
expression  were  substituted  '  the  National  Chemical  Industry.'  a  much 
broader  purview  would  be  involved,  and  specific  reference  would  be 
necessary  to  existing  organisations  other  than  those  apeeifically  founded 
for  ■  trade  "  purnoses." 


An  Imperial  Bank  of  Industry. 

In  a  report  recently  issued  by  the  C<jmmittee  oti  Banking  of  the 
Itritish  Kmpire  Producers'  Urganisution,  the  creation  of  an  Inipcrinl, 
Itank  of  Industry  with  .'^tatc  guarantees  is  recommended. 

The  object  of  the  Bank  would  1mi  to  afford  rea<lier  financial  support 
throughout  the  I'nited  Kingdom  ami  the  Overseas  Dominions  and 
I 'o|onie«  for  producers  and  maniifactunrs,  and  it  is  int-nd  d  that  there 
liall  Ik-  no  opening  for  (iermaii  financial  intrigue  in  obtaining  control 
f  any  group  of  industry.  The  available  capital  is  to  l>e  provided  in 
lio  Hh)»|)0  of  delx-ntures"  and  ileposits  with  SlaU>  guarantee.  I'urther 
ipitnl  will  nUn  U>  accumulati'd  by  tin'  funding  of  pnifit.s,  as  apart  from 
>  small  bonus  to  del>enlu'ro-liolders  ami  depositors,  all  surplus  will 
'■main  in  the  bank.  Pmvision  is  uuwh-  (or  government  by  boanLs  of 
riiiit4'c«,  on  whi.h  both  employers  and  employed  wouhl  lie  repreyenled. 
\  guaranloo  and  capital  of  .-,«(  millions  sterling  is  pro|H>s<yI.  £2.-),<KM».000 
■uaranUed  by  tli"  I'niled  Kingdom.  ir>,(«MI,(»0(»  each  by  Canada  and 
\UHtralia,  t^.lMHMKXI  iwh  by  New  Zealand  and  S<iulh  .Africa,  and 
tl.lMKl.tlOO  encli    liy    Newfounillanil   and   I'igiil    l)e|«'nileneies  and    I'os. 


Il]loctri<ri<y     Supply. 

Belfast.      At  til"  l.iMl   mcelnig  .if   iIm-  I  ..risirjitioii  .  ,,rr"j.|i.indeiic" 
itli  ^ir  .loliii  Snell  on  the  niibjist  of  pro\  ulnig  additional  generating 

.laiit  wiwi  Htiliniitte<l,  anil  an  soon  as  a  further  coniniiiMicatioii  from 

~ir  .liilm  IH  rivi'ivrd.  a  H|)<>rinl  nu'<'ling  of  tlio  ( 'iiqiurnUuii  will  l>o 

lielil  t4i  coni«i   er  the  matter. 

It  is  rr|iorli'<l  I  hill   the  I  urlMi  generator  wlileh  ri<<Tiilly  l>r<|ke  down 

I  .  to  Im  i><-rap|H<<|  niiil  n  new  generating    M<t  will  bo  piinhnwd  at   an 

"•linmted   eoit    m|    t.lll.lNNI. 

LiMdi.  ' 'I'll)-  Miiiinlry  of  ,Miiiiilioii>  liiiM  withheld  sam'lioii  to  tin 
-ibeine  of  rieilrieitv  Mllrii»ion"  recently  il|>|ir«ivi><l  by  the  <'<irii<.ri 
lion. 

The  •I'hnine,  which  wan  Imfotji  the  Clly  Ciiimcil  nhortly  hrfnro  lli. 
dnnlaraih'n  of  war,  would  liivolvi-  in  ex|it<n)litiim  of  t.V'><l,lllNI,  lull  il  «.. 
Ill  hdiariie.l  .ml.  in  In  '    '        i  ' 

Thn  CMt|'"i>iii    II   t<  n  .  md  wllh  »  Kulxildinry  nrhrnie  (or 

Inking  oiil    !«..   Iifi.i  I"-,    wilh   »   lapn.ilv  '•■(    l,4ll<»  kw 

each,    iwiil    til..    4,il.,i,i,,.,  ,,,  .    M,    ,,(     >    il.i«Kil.«      '  .:• 

Tlli«   part    of   III-    ..  I,...„-    «ill  '     .1 •     I  l'.,iH.-i        I 

•llth..n-d  llinrr. ..(  >i.     .  :  .1  .,  .0..I  'I.     .nun  I.  11. 1. 

Mwur..    1:1.  h.ir.l  '.  .\  <  .. 

IWWIwa.-  ^1  '  beon  m.iile  lor  ■nii.  (n.ii  In  borrow 
ill.lNMi  l..r  .M.  .    el.H iii.i.K    iiiid.il.iUnw 


Southampton. — Application  to  borroir  £20,000  for  additional 
generating  plant  and  mains  has  been  made  to  the  Local  CJovemment 
Bo:ird. 

Watford. — Authority  to  rais3  a  loan  of  £780  for  electric  supply 
j)urposes  has  been  applied  for  by  the  Urban  Council. 

Wolverhampton. — The  L.G.  Board  has  been  asked  to  sanction 
a  loan  of  £l,8'iO,  being  the  difference  between  the  estimated  cost 
of  additional  converter  plant  and  the  estimated  amotint  to  be 
received  on  account  from  the  sale  of  the  last  two  of  the  old  recipro- 
cating sets. 

General. 

Acton.— The  Council  have  decided  to  obtain  counsers  oi>inion 
ujion  the  legality  of  the  recent  increa.se  of  charges  for  electric  current 
made  by  the  iletrojxilitan  Electric  .Supply  Co. 

Ballymoney  (Ireland). — The  Urban  Council  have  invited  Mr.  .1. 
McClciiaghan,  of  the  Portstewart  Electric  Supply  Co.,  and^the 
Ballymoney  C^as  Co.  to  submit  proposals  for  lighting  the  town.       ]} 

Braintree. — Applications  for  provisional  electric  lighting  orders  are  ' 
being  made  by  the  Urban  Council  and  by  the  Crittall  Mfg.  Co.    There 
is,  however,  some  opjwsition  to  the  Council's  application. 

Cork. — The  Corporation  have  a.sked  Mr.  .T.  P.  Tierney  to  reiwrt 
on  the  I. leal  electricity  supply  warks. 

Dock  Lighting. — The  Mersey  Docks  and  Harbour  Board  are  c  >n- 
sidering  a  scheme  for  the  electric  lighting  of  the  whole  of  the  dock 
estate.  ' 

Increased  Charges  for  Electrical  Energy. —  The  charges  for  current 
are  Iwing   i.cn  ase  I  ■  t  the  following  places: — • 

.Manchester  electriiity  department  is  increasing  its  charges  by  20  p»'r 
cent. 

\t  Homsey  the  charges  are  to  be  increased  to  40  per  cent,  over  pre- 
war cliarges. 

Helxlen  Briilge  Council  is  increasing  its  charges  by  8j  per  cent,  for 
lighting  and  20  )>er  cent,  for  power. 

M  Uincaster  an  increase  of  25  per  cent,  is  to  be  made  on  Joit.  I. 

Loughborough  Council  is  increasing  the  prices  of  current  for  power  by 
II)  iier  cent. 

Slokiv.in-Trent  is  increasing  its  charges  by  6|  per  cent.,  making  4t)  per 
cent,  over  ])re.war  rates. 

Shipley  Council  is  increasing  its  powvr  rate  from  Ijd.  to  2d.  pi-r  unit, 
with  2,j  JHT  cent,  on  the  sliding  scale,  making  .50  |ier  cent,  over  pre-war 
charges,  and  the  lighting  rate  is  increased  from  4}d.  to  ."k1. 

Kirkcaldy's  charges  are  being  increased  by  2")  |kt  cent.,  making  50  (H-r 
cent,  in  all. 

Islington  (London)  Council  is  increasing  by  .'lO  )H'r  cent,  the  charges 
for  current  supplied  at  Id.  and  by  :i:JJ  i>er  cent.  thos«-  for  curn-nt  supplii-d 
at  prices  over  Id.      The  public  lighting  charge  is  rais«sl  from  1  ;>4»1.  to  IJd. » 

.\l  Darweii  the  prices  o(  current  (or  power  and  lighting  luive  bc«>n 
iii.reased  by  III  |>er  cent. 

.\t  Harrow  a  general  increa.se  o(  2o  ]>er  cent,  is  K-iug  made  in  the  lint 
rate  and  iiiaNimuin  demand  system  charges.  rorres|ionding  incren.s«>K 
are  also  being  made  in  prepayment  ihiirge.s. 

At   Loiigliboniiigh  power  charges  an-  liciiig  increa-stil  liy  10  per  cent. 

WalfonI  Council  is  inerriusing  its  rales  for  lighting  by  jd..  (or  power 
(roiu  lit  to  211  |H-r  cent,  over  pre-war  rates,  and  prepayment  meter  n-ntals 
from  III.  to  2d.  |H>r  week. 

liath'V  ( 'or|>oration  is  making  its  charges  (or  powr  and  healing  27j  [n-r 
cent.  o\er  pre-war  nit^'*-. 

.At  .'^lUlhjMirt  all  charges  art>  inerii»«>d  .'5  |»cr  ihmiI..  making  20  Jier  ixmt. 
ill  nil. 

The  chargiMi  for  town  lighting  at  ColcUo»t«r  are  iM'iein  inrrM«Ml  by 
10  iH.r  lint. 

SiiifTonI  Corporal  ion's  chnrgi-s  (or  lighting  and  powrr  are  Ixiing  in 
.  riusid  by   III.  iH-r  iiiiil. 

Cnmsby  < '..rporalnm  i»  nddiiii;  l."i  pir  .enl.  to  it*  elmrgi's. 

I'.iwir  .  h.irt'.s  nl  Dnrliiigton  .ir.-  In-iiig  inen-nx-d  by  ,Vil    |«r  niiil 

Newport  (Mon.)  The  eli>lni  ity  and  Tramway-  Coiiiinilti-e  have 
.oiisideiiil  a  report  on  eleitricily  charges  and  b;n  .  i. . .  i.iii.iiiUil 
a  (iirt her  increase  of  l.'i  per  cent,  to  all  elaniMia  o(  ■ .  i.tinw 

.Minlr.ii'lii  (..r  bulk  "iipplv  wbii-h  i«r<i  ei,ven-d  bv  :i 


•  1  n«|>«>rloil  IImI   then.  ha«  l<i-on 

•'-|f«   I'lin'    n<    fl(,.  M-t    )I..«-.T   .i«t 
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cable  alone,  or,  at  the  worst,  to  the  cost  of  all  material,  cable,  duct,  boxes, 
Ac,  that  is  to  say,  excluding  the  cost  of  all  labour,  supervision  and 
establishment  charges  from  such  £10  limit,  for  the  reason  that  work 
carried  out  under  the  conditions  you  mention,  will  no  doubt  in  every 
undertaking  be  carried  out  by  the  regular  maintenance  staff,  that  is  to 
sav.  no  further  call  upon  the  labour  market  would  be  made  in  the  execu- 
tion of  such  work."" 

On  Dec.  28  Mr.  Arnold  B.  Gridley  rephed  that  "  the  £10  limit  does  not 
neces-sarily  prevent  the  connection  of  a  consumer,  but  it  necessitates  an 
application  to  this  department  for  sanction.  In  every  ease  where  the 
Umit  exceeds  £10  and  electrical  undertakers  consider  the  circumstances 
justify  their  submitting  an  application  to  me  for  decision,  the  same  will 
alwavs  receive  everv  consideration.  In  the  meantime,  however.  I  am 
willing  that  the  £lo" shall  exclude  labour,  so  long  as  no  outside  labour  is 
emploved.  and  you  may  advise  your  members  to  this  effect.  It  was  not 
intended  that  the  limit  should'  include  supervision  and  establi-shment 
charges." 

f)n  0ec.  31.  Harrogate  Electricity  Committee  mianimously  passed  a 
resolution  protesting  against  the  demand  fai  a  moutjdy  return  of 
business,  as  it  entailed  ron^iderable  extra  work  upon  a  depleted  staff. 

Eloctric    Traction. 

•  Electric  Vehicle  Committee  of  Great  Britain.— The  ]Motor  Tiades 
.\ssociation  will  in  future  be  represented  on  this  Committee  by  the 
president,  Mr.  .Arthur  Goodwin  (of  Messrs.  Vandervell  &  Co.),  while 
the  Association  cl  British  Motor  and  -Allied  Manufacturers  has 
nominated  its  .secretary,  Mr.  Horace  Wyatt,  as  its  representative. 
.Mr.  .1.  r.  Kemp,  of  Birmingham,  has  been  co-opted  upon  the  Com- 
jiiittce  specially  to  represent  the  interests  of  electric  vehicle  agents. 

Halifax.— The  Tramways  Committee  recommend  an  increase  of  50 
jier  cent,  in  the  tramway  fare-s  and  the  abolition  of  transfer  tickets. 

Lancaster.- -The  Corjwration  liave  authorised  the  borrowing  of 
£6,000  for  the  purchase  of  electric  omnibuses. 

Aid.  Preston,  chairman  of  the  Tramways  Committee,  explained  that 
they  were  being  i)rcsscd  to  put  more  electric  'buses  on  the  road.  It  did 
not,  however,  mean  that  they  had  to  s[)end  the  whole  t>f  the  £fi,000  at 
once  on  buses. 

Southend.— Messrs.  Ransomes,  Sims  &  .leffries,  the  contractors 
for  the  supjily  of  electric  vehicles  lor  dust  collection,  have  increased 
the  amount  of  their  ijuotation  for  tho  supply  of  the  v.ihicles  from 
£'j:52  to  £!«)«  each. 

Standardisation  of  Tramway  Overhead  Construction.— A  meeting 

of  the  .'^ulj-f'ominittec  ,,{  the  .Municipal  l"niniways  .Association  has 
been  hjld  in  ].,eed»  uijon  tlie  (luestion  of  "  Standardisation  of  Over- 
head Construction." 

The  object  to  he  attained  is  to  standardise  everything  possible,  so  that 
after  the  war  tramway  undertakings  will  be  able  to  get  good  deliveries 
and  rea.Honable  prices."  At  present  there  are  between  50  and  100  different 
forms  and  types  of  one  fitting,  each  engineer  having  his  own  ideas  and 
manufait un'rs  liavint'  to  hold  a  stock  of  each.  The  tramways  manager 
of  llford  IrbiuiC'Hiniil  hat  licen  elected  chairman  of  the  Hub-Committee. 

Tramway  Workers'  Wages. — The  tramway  employees  of  1 9  local 
authorities  in  J^ancashirc  and  Cheshire  are  claiming  a  further  advance 
•in  wages  of  lOs.  a  week.  This  demand  is  in  addition  to  the  recent 
advance  of  I  "is.  for  male  and  9s.  for  female  workers. 

Wlgan  Tramcar  Accident. — An  in(|uest  waH  licld  on  J''riduy  upon 
the  two  vicliiiis  (,f  till-  rcc  i-iit  accident  to  a  CoriMjration  tramear  on 
the  I'emberton  route. 

Till-  driviir  (.M.  (iavaghim)  said  the  conductress  was  changing  the  trolley 
over  at  the  l'eml><;rt<in  terminus  when  the  car  commenced  to  run  back. 
Ife  called  to  the  conductress  to  replace  tho  trolley,  80  that  he  might  use 
the  magnetic  brake,  hut  sle  failc-d  and  the  car  began  to  gallicr  spc.rl. 
In  ilie  Munic-  111-  drew  his  power  handle.  Tho  car  rusheil  along  and 
fearing  a  colliNion  with  another  car  witness  jumped  oil.  He  admitted 
that  there  were  (wo  otlier  brakes  he  might  have  used  ha<l  it  struck  him 
to  do  mi.  He  knew  he  wa«  taking  a  risk  in  continuing  the  journey  afl<'r 
luivinif  found  he«  handbrake  was  ilefeclive,  but  he  had  conlidence  that 
ho  (ouhl  ti.nlrol  I  he  lar. 

Till-  jury  returned  a  veriliet  of  "  Aecidontal  death,"'  and  e.\preBKed  the 

opinion  that  the  driver  uliould  I ensured  for  not.  using  more  discretion. 

Th'iv  rcifimmendcfl  dial  in  future  coniliictorM  fihoiilil  not  remove  the 
trolii  y  iiiitil  iiixtni'  U<\  l>y  tlic  iiioloniian. 

M  istM'MlllH'Oll.S. 

Electric  Power  in  the  U.S.A.  in  mder  to  assure  an  iideipiato 
supply  ol  electric  power  for  the  i'staliliHliiiienls  engaged  in  war  work 
at  Niagara  ImiIIh  and  liiilTiiJii,  the  (iovernment  has  re(|uiHitionpd 
the  I'leclrir-  power  produced  by  various  ]mwer  companies  at  t\w 
Kails. 

Preselftation. — Mr.  Hubert  Hnntor,  who  luiH  been  for  ueuriy 
IS)  years  Hliilion  engineer  in  Abordooii  C<ir]K)ration  eloetricity  doijort- 
niunt,  jalelv  t4-nilereil  his  rosiKMntion. 

On  the  ailth  nil.  the  »lalT  ami  employees  met  at  llie  Works  in  order 
to  bid  him  farewdl  and  Oisl  h|m'ci1  in  liin  m-w  sphere. 

The  litv  elc-etrlcnl  engiii.'er  I  Mr.  .1.  A.  I»<ll)  oiciipied  llie  ehttir.  nnil 
rnferrwl  with  regret  to  llie  fii't  Unit    .Mr,    lliinti'r  had  decided  to  sever 


his  connection  with  the  department.  During  the  time  he  had  been  in 
Aberdeen  he  had  acted  as  his  right-hand  man,  and  now  that  he  was  going 
they  would  all  miss  him  very  much.  The  sterling  quality  of  the  work, 
however,  which  he  had  midertaken  during  these  years  would  remain 
behind  to  remind  them — if  that  were  necessary — of  his  personality 
and  his  executive  ability  as  an  engineer,  while  his  varied  experience. 
his  soimd  teclmical  knowledge  and  excf  ptional  force  of  character  would 
stand  him  in  good  stead  wlierever  he  went.  He  joined  with  the  other 
speakers — Messrs.  (lark,  Burnett,  McKay,  Ross,  Fyfe  and  Downie — 
in  wishing  him  every  success.  In  the  name  of  those  present  he  asked  him 
to  accept  from  the  staff  and  employees  a. silver  matchbox  and  a  gold 
albert  as  a  token  of  esteem. 

Mr.  Hunter  feelingly  replied,  spoke  of  his  regret  at  parting  with  so 
many  good  friends  and  warmly  thanked  them  for  their  handsome  gift. 

Pyrites  Mined  in  the  United  Kingdom. — Thj  Ministry  of  Munitions 
is  prepared  diiiiuL:  the  period  (]f  hostilities  to  purchase  iron  pjTites 
mined  in  the  United  Kingdom. 

The  pyrites  must  contain  not  less  than  37i  per  cent,  of  sulphur,  fOid  not 
over  1  per  cent,  of  arsenic.  The  price  payable  will  be  35s.  per  ton  of 
pyrites  f.o.r.  for  ((uantities  of  not  less  than  one  truck  load.  Particulai's 
from  the  Department  of  Explosives  Supplies,  Storev's-gate.  Westtninster. 
London,  S."n'.  1. 

Science  Museum,  South  Kensington. — This  museum,  which  has 
been  closed  nearly  two  years,  w'as  re-opened  for  students  on  Tuesday. 

United  States  Railways. — The  U.S.A.  (government  assumed  control 
of  the  railroads  in  the  United  States  on  Friday  last  and  Mr.  MoAdoo 
has  been  a]>pointed  Director-CJeneral  of  Railways. 

President  Wilson's  Proclamation  applies  to  "  each  and  every  system 
of  transportation  and  the  appurtenances  thereof  located  wholly  or  in 
part  within  the  boundaries  of  the  Continental  United  States  and  con- 
sisting of  railroads,  owned  or  controlled  .systems,  coastwise  and  inland 
transportation,  whether  operated  by  steam  or  electric  power,  including 
also  terminals,  terminal  companies,  terminal  associations,  sleeping 
parlour  and  private  cars,  private  car  lines,  elevators,  telegraph  and  tele- 
phone lines,  cfcc,  commonly  used  or  operated  as  rail  or  .combined  »ail 
and  water  systems  of  transportation." 

Street  railways  are  not,  however,  affected.  The  direct  management 
of  the  railroads  wiU  remain  in  the  hands  of  the  present  railroad  officials. 
The  Railroads  War  Board  will  continue  to  direct  the  actual  operations 
under  Mr.  Mc.\doo's  supervision. 

Tenders   Invited    and  Accepted. 

Storage  Battery,  &c. 

I'nTF.R.VRY  Guardians  require  tenders  by   2  p.m.   Jan.  11  for  the 
supply  of  a  new  Battery  in  connection  with  their  electric  lighting  plant 
and  for  overhauling  a  gas  engine.      Specifications  from  Mr.  J.  P. 
Tierney,  44,  Kildare-street,  Dublin. 
Rotary  or  Motor  Converter. 

M  \N(iii:sTEU  Klectricity  Committee  require  tenders  by  10  a.m. 
.Ian.  Hi  for  the  suppl.\'  and  erection  Of  a  rotary  converter  or  motor 
converter  plant.     Specifications  from  Mr.  F.  E.  Hughes,  Town  Hall, 
Manchester. 
Electrical  and  General  Stores. 

ll.\Mi'STi;.\ii  ( l.oiulon)  (duncil  require  tenders  by  4  p.m.   Jan.   17 
for  one  \cai's  sii|iply  of  electrical  and  engineer's  stores,  oils,  iron- 
mongery, ])itch.  fn-.      Forms  and   tender  mav   be  obtained  at  the 
Town  Hall. 
Telephone  Ssrvice. 

Kiis  Mtid  (.Argentina)  Municipality  recently  invited  tenders,  which 
arc  til  he  o]ieMed  on  Feb.  2"},  for  the  provision  of  a  telophonic  service 
within  the  district  ol  l\w.  municipality,. 


'I'lic    Borough    Council    h; 


cepted    till 


supply    iuu\   erection    i>f  »inc    l.(MKIIiw.    votju'v 
II   liuliy.  altcratiims  to  water  softening  plant. 


roci.AK    (London). 
following  tenders : — 

linirc    I'cciblcs   &   Co.. 
ii.iivcrlcr.  i::!,.S.-)0  :    Willia 
tihi. 

Government  Contracts.  Ihc  following  tenders  were  accepted  by 
the  British  Government  Departments  dining  November: — 

War  osier.  ConornI  Electric  Ccelectric  ciblc  ;  Ancoals  Vale  RubliorCo.,  Hoopgr'a 
Ti-lci;raph  St  India  Rubber  Works  (Ltd.).  Indl.i  Rubbi-r  &  Gutl.i  Pcrch.i  Co.,  Johnson  & 
Phillips,  ,ind  C.  M.aclntosh  &  Co  ,  rubber  and  insulated  (ape;  TillinR.  SteTcns  (Ltd.). 
P-^lrol  and  electric  chassis  ;  Electric  Construction  Co.,  dynamo  ;,  Austin  Motor  Co.,W. 
H.  Dotmon  it  Co.,  Electric  Construction  Co.,  Smart  &  Brown,  and  J.  Hiiihrs  &  So»s. 
KenoratincsjtB  ;  Gutta  PcrchaCo.,  Rutta  peroha  ;  Edmundson  Electricity  Corpi.,and 
M'lrriE.  Hinly  &  Gardner,  electric  llKhtinf. 

Iiiiltd  Oiliu.     I.  Stone  &  Co.,  dynamos. 

II.M.  Ci//icr(>/W'or*s. --Automatic Telephone  Mfg.  Co.,  British  L.  M.  Ericssoi  Mlg.Co., 
r..|-CniiM.i  Telrplione  Works,  Sterling  Telephone  Si  Eloctric  Co.,  and  Wister»  Electric 
'',"  .t.-l'  iihnn-  .ippuratus  ;  Siemens  Bros.  St  Co.  and  Western  Electric  Co.,  testirr  »rpa- 
i..Mi-. ;  Suiii'nn  Bros,  iicio.,  submarine  cable  ;  Craicpark  Electric  C.ible  Co..  Hackbridpe 
Ci.bl-Co  ,  V/.T.  Henley's TelepraphWocksCo.,  India  Rubber,  Gutta  Pcrclia&Teleirraph 
W..; ;  I  ■  ).,i,,i'  nn  &  Phillips,  and  New  Gutta  Percha  Co.,  teletiiaph  cible  ;  Connolly 
H:  .lie;  Siemens  Bros,  &  Co.,  dry  cells  and  Leclanche   rellB.  telephone 

mouthpieces;  India  Rubber,  Gutta  Percha  &  Tolct:r.iph  Works  Co  , 
M  i'    M- TB  (Ltd.),  telcKraph  ironwork  and  Insulator  spindles  ;   Guest.  Keen  & 

M  ,,  ,ii,r  spindles;  T,  H.  Haa):e«,  Son  &  Co.,  cable  suspendom;   Western 

lile  •  I  I,  .  ,  1  i,-p(rones  ;  Pnrker.  Winder  &  Achurch,  lelephono  terminals  :  T.  Bolton  & 
Sons,  Biitir.h  Insulated  &  Hel.-,t,y  Cables.  Shrop.shlre  Iron  Co.,  and  F.  Smith  *  Co.  (Im.. 
In  L'lnttin  Electric  Wire  Co.  &  Smiths),  bronie  wire  ;  C.  Macintosh  &Co..  enamelled  and 
llamc-prool  wire  ;  Oorman,  Lone  8c  Co..  Ltd..  Johnson  &  Nephew,  RyUnds  Bros,,  and 
Whilecrots  Co..  tX  wire  ;   Union  Cable  Co..  v.l.r.  wire. 
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Appointments   Vacant  and   Filled. 

Two  .shift  engineer.-!  are  required  for  tlie  Hereford  electricity  works 
Salary  £140  per  annum.  Applications  to  the  engineer  and  manager, 
.Mr.  \X.  T.  Kerr.     See  adi-erliseirienl. 

A  representative  is  required  by  .steel  manufacturers.  Salar\-  £4 
per  week,  plus  commission  and  ex])ense.s.     See  an  ndrerli.semenl . 

A  meter  te.st-room  attendant  is  required  at  electricity  works  : 
must  be  conversant  with  a.c.  sii])pl\-  and  Aron  clockwork  meters. 
Salary  £140  per  annum  and  bonus.     See  adrerlistmenl. 

Applications  are  invited  for  the  ])ost  of  head  of  the  electrical 
engineering  department  of  the  Loui-'liborough  Technical  Institute. 
Salary,  £220  per  annum  with  £30  war  lifinvis.     Applications  by  Jan.  1 !). 

Applications  are  invited  for  the  ]iirst  of  Head  of  the  Department 
of  electrical  engineering  and  physi<  s  c.f  the  Victoria  Jubilee  Technical 
fnstitute.  Bombay.  Salary  Rs.  7m(i.  Applications  by  Mareh  31, 
1918,  to  Mr.  U.  E.  Wacha,  Honorary  .Secretary  of  Board  of  Trustees, 
Byculla,  Bombay,  India. 

Ilford  I'rban  Council  has  confirmed  the  appointment  of  W .  Green- 
wood as  temporary  third  engineer  in-ch.irjte,  at  £150  per  anniini 
and  war  bonus. 

I>i<|lii{lii(i«tii.s. 

New  Kra  Signs  (Ltd.)  is  being  wound  up  voluntarily,  and  Mr.  W. 
*'•.  OlIiRe,  7,  Lcadenh-.ill-street,  London,  K.C.  3,  has  been  appointed 
liquidat<jr.  Claims  t'j  Mr.  Olliffe  by  Jan.  31.  Meeting  of  creditors 
at  the  oflices  of  Messrs.  H.  &  I'.  SjiottiKwoode,  30,  Norfolk-street, 
W.C.  2,  on  Jan.  ,S. 

The  National  I'rovineial  Kle<tri(ity  Corjjn.  (Ltd.)  is  being  wound 
up  .voluntarily,  and  Mr.  S.  (iillatt.  I'alfour  House,  Finsburv-pavc- 
uienf,  [..ondon.  K.C..  has  been  appointed  liipiidator. 

Claims  against  the  Resisto  Klt<trical  Mfg.  Co.  (Ltd.)  are  to  be 
went  by  .Ian.  18  to  the  liquidator,  Mr.  I)c  W'estley  Layfon.  Thorners- 
chambers,  Ingram-court,  London.  K.C.  2. 

Mr.  Charles  Turner,  I.'j.'i,  Norfolk-street.  Slietlieid,  has  iJcen 
appoinU^d  with  a  committee  of  inspection)  as  liquidator  of  Best's 
Safe.tv  Ljimps  (Ltd.),  Providence  Work.s,  Pnrk-lan(»,  Leeds. 

DiisincNs    Items. 

Plant  lor  Sale.  I'lie  Cily  ,,f  i..rd-  i-lc.  Iii,il\  departmcnl  have  for 
disposal  some  engines,  alternators  and  i  ondensing  plant,  whic-h  have 
been  di.stardcd  for  larger  units.  I'artiiulars  are  given  in  an  advcr- 
tis<>Mient.  Oilers  should  be  addnssrd  to  the  Manager,  elcctrieity 
dnpt.,  I.  \\  hitehall-road,  Leeds. 

Calendars,  &C.  -We  have  re<-eived  froni'the  (ieiieral  Klix-trie  Co. 
a  relill  of  daily  slips  for  llllS  for  their   '  ilaily  reminder  "  ealendar. 

Mr.  A.  .loseph,  metal  merchant,  of  Karl-strw'l,  I<ondon,  S.K.  I, 
sends  us  a  perpetual  calendar  with  revolving  diH<-s.  Customers  who 
have  not  rceeiveil  a  copy  should  appl\   to  the  linn. 


(iOiii|iaiii<'s*    Me«'tiiitis  and    Kcporl.s. 

BRITISH  COALITE  (LTD.)  .Mi  U'  I.  I'i«lier,  who  picsulrd  ovn  t  li.> 
rn><<ainK  oil  .M"riiliiy.  miid  I  luit  t  li.-  |m-t  Miir  hail  liceii  niarkeil  bv  tin- 
^litrtiiiK  iip>>l  I  III-  I'lianl  nf  I  lii<  Itiiiiisl.-N  Siiioki'leiui  Kiii>l  Co.  at  Kiiru^li. 
iinil  llin  iwi'iiliiition  of  III!  imrri'iiiiiil  with  l/i»  T<<iii|H'ratiir<<  Ciirl>oniwi. 
Hon  (f.t.d.l  (oi  tlli<r\li|M|tiit|Otir.f  III,  llrltKll  I'oillitrl'o.HprorcHNinMle 
Cnited  Kingdom,  hnr  nonic  mi\  mi'miiIis  |>ii»l  the  plmit  liml  lii-en  iimrf 
>>r  IrHM  ni-livi-ly  iit  work,  niiil  nltli<>iit;li  il^a  iiiiininu  linil  in  iuhch  Imtii  only 
liurtial  mill  liml  liii'ii  iil  ti>tii|i'il  by  iIiIIk  iiIim"<  iiiiiI  orrniijoiml  brcjikilowni 
it  hull  <li>iiiii|iitriiliMl  till.  viihlK  ami  pia.  Ii.  iihility  of  the  pn>i<i>H<.  rhi. 
Iirmniinl  ^tiiti-iiuMil  wn»  not  no  (aviMimlilr  n«  lliey  c"iiiil  wi«h.  bill  t  lii>y 
iniulil.  li'i|M   with  I'M'iy  iiinliili'ii'  <-  <  liil  '  <i-  h  nilirii'diim  yi'iir  tvoiilil  nlmw 

III!  Illipnivniiirlil.       •rlie  loijlilr  pi -  miikIiI.  Im-  ilrmrilH-il  liriilly  iik  the 

>lintilUliMiiM(  hiliitnliioiH  i-oni  ninl  <itli>  r  ,  iirlMi|ii|rrnii«  iihiIitiiiI  iit  a  low 
lc-iii|p<'riitiiri',  of  wriiirh  Hieir  imrriil  iniiiiTii  wiw  tln'  pioiiiMT.  'I'lipv  not 
only  iipiiIii'imI.  hi  |iIii.'<'  »{  the  raw  •iinl,  nn  iiU»il  fini>>ki>li'<i<i  fuel  which 
woiilii  burn  piiii  li'itllv  iiiiiliT  niiy  <'Miiihlii>lii<,  liiil  kIho  liuhl  niiil  heiivy  oil 
lllrN.  Ill  luMition  III  fritiliHer.  iiml  ii  furl  Rai  whiili  wmilil  Inke  the  plin'e 
•■rordiimry  •mil  in  tlii<  priHlm  I  imi  "I  i-lretrii'  lluht  miil  |i<i»i-i  Thi'  iiin 
I'liiiiionii  iirnvi'd  nl  by  tin'  l''iii'l  ItiHi-ari  h  llnftril  of  Ihi-  l)i<iutrt  nii-nl  4  of 
ImliMtriiil  mill  .Si'lnitill'  Uimcui.  li  miti-iui  pn-iiiwly  niiiiiLir  linc<  to  thuw 
on  whieh  Ihix  i'om|iniiy   who  it'okiiii;,  miil  the  unuTiil  Iny  ma  uf  tin- 

n-Mutreh  utiitjnn    whuli   llii'v    n iiiiirnilnl   «hoii|i|   In.  ■■xLulihiihiMl   wn> 

nlniont  hlrntnal  wit.h  t  li«  i>l.<i>l.  i>l  th-  llornnlny  Co.  lie  iinl.i>'ipnt...| 
Ihnli  (iitiin- 1  Jiivi<riiini<iilii  wmiM  lii>  i-oiiiik'IIimI  to  adopt  n  inme  itillmntn 
•nd  Hyniimlhntlr  nttiliiile  touitiil*  roiiipiiiiirM  like  thr  r  nwii,  nitfASPil  iii 
tho  proiliirlion  o(  miiih  nntioiml  nerxMitiiii  aKWilhlitnd  liqiMil  fiieU.  rhi>ap 
powpr  nnd  in)|i<trtanli  ihi'iiiniil  i«|f<nl<      \Vi<  hiwl  litKUi'*!  '«'  (nr  Im'IuiuI 


Germany  in  the  utilisation  of  national  wealth  and  resoiiries  that  even 
the  most  hidc-bound  official  at  Whitehall  probably  now  realised  that  tlu- 
old  lai.sscz  faire  policy  rau.st  be  replaced  by  one  of  vigour  and  determina- 
tion in  every  department  of  industrial  and  scientific  activity. 

BRITISH  COLUMBIA  ELECTKIC  RAILWAY  CO.  (LTD.)— The  report  for 
the  year  cmlcil  .lane  3(i  last  states  tliat  provision  for  renewals  main- 
tenance alisorbs  £1(11.4.^9.  provision  for  income-tax  £15,000  and  addition 
to  capital  amortisation  fund  £2,762.  Net  revenue  then  amounts  to 
£11)0.844.  to  which  is  added  £0.81)0  brought  forward  and  £44.000  trans- 
ferred ftom  reserve  fund.  Interest  on  debentures  and  debenture  stock 
for  the  year  required  £132.iS71  and  dividends  already  ])aid  on  five  per 
cent,  cvimulative  perpetual  preference  stock  for  the  year  ab.sorbs  £72.000. 
leavins;  £7.033  to  carry  forward.  The  report  of  the  Commissioner 
appointed  to  investigate  into  the  question  of  the  transportation  is  stated 
to  justify  the  past  policy  and  operations  of  the  Company.  Negotiation- 
arc  l«>ing  carried  on  in  British  Columbia  with  a  view  to  making  arrang. 
ments  for  giving  effect  to  the  Commissioner's  recommendations.  For 
the  first  four  months  of  the  current  year  the  gross  earnings  show  an 
increivsc  of  approximately  .S14l).817.  This  has,  however,  been  more  than 
absorbed  by  increased  expenses,  and  net  earnings  show  an  approximate 
decrease  of  S2,l>48.  Owing  to  the  uncertain  outlook  the  directors  feel 
that  it  is  prudeht  to  postpone  the  payment  of  the  interim  dividend  on  the 
li\i-  jMi  lint,  luiiuilative  |)er|)ctnal  i)reference  stock. 

BURMAH  ELECTRIC  TRAMWAYS  U.  LIGHTING  CO.  (LTD.)— The  (irofit 
for  year  to  .luly  31  last  was  £!t.4!)8.  of  which  £3,t100  has  Ix-en  transferred 
to  reserve  for  depreciation  and  fotH)  to  reserve  for  depreciation  of  invest - 
nu-nts.  Including  £502  brought  forward.  fli.OOO  is  available.  .\  divi. 
dend  of  (i  per  cent,  on  the  preference  shares  has  been  declared,  against 
5  per  cent,  each  of  three  preceding  years  (leaving  arrears  of  53  per  cent. ). 
and  carrvinf;  forward  £50<l. 

CORDOBA  LIGHT.  POWER  &  TRACTION  CO.  (LTD.)— The  rejwrf  for 
the  year  to  Sept.  .to  hist  states  that  during  the  whole  year  there  was 
deficiency  in  the  supply  of  water  front  the  San  Roque  Lake,  and  over 
25  per  cent,  of  the  energy  required  to  supply  the  Company's  customers 
and  tramways  was  penerated  by  steam.  At  times  it  was  neoe.s,sarv  to 
curtail  the  supply  of  current  to  consumers,  and  in  consequence  of  this 
and  of  a  strike  on  the  tramways,  the  takings  of  the  subsidiary  aompanies 
were  reduced  by  about  £;{,.">()0,  while  the  extra  expenses  due  to  steam 
operation  alone  were  over  £34,0tX».  or  £11,0(K)  more  than  the  previous 
year.  .\s  a  residt  the  profits  were  not  sufficient  to  meet  all  the  charges, 
and  there  was  a  loss  of  £17,721.  This  has  been  deducted  from  the 
amount  brought  forward,  leaving  £8.li3lt,  which  will  Ix'  carried  forwanl. 

\t  the  meet  ins;  on  .Monday  Sir  Ceo.  Touche  said  that  fvrhaps  no  com 
IMvnies  had  been  hit  worse  in  the  war  than  those  o|K>rating  abroad  in 
countries  where  it  was  nece.s.sary  to  import  fuel.  Had  theri-  Ih-imi  any- 
thing approaching  a  normal  rainfall  they  would  have  tven.  not  altogi-ther. 
but  in  a  large  measure.  inde|)tiilont  of  the  fuel  (iroliloni.  for  their  hydrau- 
lic .stations  would  have  supplied  their  needs.  "The  tracedy  of  the  position 
was  that  diirinp  the  last  two  years,  when  the  cost  of  f\iel  was  wilhoiil 
parallel,  tin*  failure  of  the  rains  and  the  water  [mwer  had  also  Ihh-u  without 
parallel.  But  for  the  water  faibirx-  last  year  and  the  e\|M>nditur<>  of 
£.'t."i,OIMt  on  tho  steam  |>lant,  then-  wouhl  have  l>een  a  surplus  of  alniut 
£I7.IN)0  instead  of  a  loss  of  about  £IS.tHK).  aiul  this  notwithstHudmg  the 
depn'.ssion  in  the  .\rgeutiue.  the  paralysis  of  the  transport  fa<-ililies  of 
the  country  fora  wholemoiithowingto  the  railway  strike, luid  the  general 
linancial  strinuency.  He  pive  |wrtieulnrs  of  the  workiuc  nvsult-s  of  the 
liKht  and  power  and  tramways  companies,  and  sjtid  that  hail  it  not  N-en 
fur  the  cost  of  .steam  o|H'ration  and  thi-  falling  off  in  the  tramway  net 
lakiiiiis,  Ihiy  would  have  had  a  profit  of  iilH)Ut  £20.000. 

INDIA  RUBBER.  OUTTA  PERCHA  tt,  TELEGRAPH  WORKS  CO  (LTD.)— 
\1  till  II,  i-til  niciliiin  .Ma|.ii  l/'.iMir.l  ll.iiwiii  said  iliit  the  net  profit  wa^ 
Clil2.l4'.t,  and  they  were  lilili-  to  ii-to.e  aimtlier  i.Vi.lKKI  lo  the  reserve 
fund,  which  now  stood  al  £l.'i0.lHN).  It  was  salisfai-torv  to  have  eiitin-lv 
retrieved  the  loH.ses  made  in  litll  and  l!tU.  Uenanling  the  CKt.OOO  for 
an  ollii'ers'  and  emplnyccs'  sialf  fuiul,  Iherx-  was  no  doubt  Hint  afli-r  the 
war  the  necessity  lUid  usefulnets  of  such  »  fund  wouM  U'ennve  even  uion 
.'kppareiit  and  pn'-sxing,  as  doubt levi  then'  would  1m>  inanv  eiis«>s  nrisini!  n> 

the  n'siilt  of  tile  war  which  they  wen- sitn-  !'■      i-    .    i.   i  '  ii    ■ .  i- 

them  to  tn-itt  as  Keneroiisly  an  poicsible.      Hi' 
iiothiiitt  to  pi-ovide  Kuch  a  fund  for  its  eiiiii 

time  iIh- linn  had  Ihm'U  ill  e\isleUi  e,  and  till    |"..ii  I'M  i. •  '■  • 

coiisideri'd  it  iiio«t.di"<irabli'  llial  this  niiii<c«ioii  >.hoiilil  Im<  o-.  lilied        Two 
of  the  |m»t   diri'etop..   .Mr.    Iti.U  rt   tJray  and   Mr.  .1.    V     Hu.liaiian,  hitd 
endowed  a  '•tnff  fund,  which  imu  amoiiiiti'^l  to  over  ttl.OtHi.  I<iii  Mich  n     . 
•mm  did  not  no  («r  in  tin'  lu-^i'  •>(  a  linn  whuh  eiuph'yi-<l  ov^  i  l.'iKl  IimkU 
Of  •■our*!',  the  e\i»ten^e  of  this  pM|«vte<l  fund  woiiM  ii"l    .  ••ustil«le  n 
•  hiiiii  for  I'ViTV  employei'  to  the  pn>i'<<<HU  of  the  fun!        '  ' 
year  liiul  U'eii  one  of  plentiful  lioveriiment   orilep>.   < 
fill  supply  iif  obitaelei^  in  the  way  of  ip-iiimi  iu«t<  • 
ternblr  I'vplin^i^in  nl  Silvertouii  at  lli.    ' 
iliil  bull'  in^ra^aiivl  injury  to  tlieir  linixl 
from  lirokeii  ulnw,  .t^'  .  •nii^'iiiii  ••••in. 

mnde  n  1  laiiii  ngnin^il  th^'  Oovehiiiiciii  m  i.  |h  ,  ,  i  ... 
hearil  liw^l  vear  ••f  th^'  hi-^n  ••f  their  r>'iiiiitiiiiii'  >  aM--  --loi*. 
He  atateil  then  thitl.lh.'  •pie-.lh^ii  ..f  n-pln<  iiiu  h^  i  wn.  .  iiicK- 
tioli  i.f  the  iMinrif  To  biidd  a  -hip  at  the  pn-^  iii  lim.-.  i.  Ii.ii  tliere  »-i'rr 
•«•  iiiiiiu  •  Ininin  •!«  iIh'  yanU  (••r  toiinatfe.  «*k.  ••(  .  ••ir-c.  nut  of  th"' 
que«tii>ii  They  nimht.  nodoiil>l,  !»'  nble  t'>  piiri  Irn-i  .<  «hi|iiif  a  kin  1  not 
likflv  to  Iw  of  iniieh  i-rrviin  f^^r  ironrral  freight.,  bill  whnli  wouhl  fulfil 
tl»'ir  pr^'w-nt  re«piirrmriil»  Cnf^irlimntely,  h^'WTXrr.  it  they  diil  »o  Ihey 
woiiM  Ih>  left  with  »  \ery  •  •"•lly  «hip  oii  their  hamU  for  their  fntiiir  wurk 
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in  peace  time.  The  foreign  branches  on  the  whole  had  done  well,  and 
Persan  had  made  a  good  profit,  in  spite  of  great  difficidties  in  regard  to 
labour  and  material.  They  had  lately  been  in  correspondence  with  the 
Inland  Revenue  with  regard  to  this  duty  on  the  profits  on  the  year  ended 
Sept.  30.1916,  and  had  accepted  their  assessment.  As  long  as  the  war 
lasted  they  hoped  to  hare  plenty  of  Government  work,  but  when  peace 
wa.s  declared  an  anxious  period  would  be  in  store  for  all  those  firms  who 
had  lost  much  of  their  usual  trade  through  the  making  of  munitions. 
They  had  set  aside  a  certain  amount  for  those  troublous  days,  but  if,  as 
might  well  happen,  it  should  prove  insufficient,  they  must  hope  that  the 
( iovernment  would  come  to  the  assistance  of  themselves  and  other  firms 
who  had  been  put  to  disadvantage  by  the  performance  of  national  work. 
The  extra  profits  from  war  work  would  assuredly  have  been  sufficient  to 
see  them  through  all  their  future  difliculties  if  they  were  not  nearly  all  to 
t)e  taken  from  them.  He  concluded  by  referring  to  the  excellent  work 
done  under  most  tr\ing  circumstances  by  their  much  depleted  staff. 

VERA  CKUZ  ELECTRIC  LIGHT.  POWER  &  TRACTION  (LTD.)— The 
chairman  (Mr.  Vincent  \V.  Yorke),  who  presided  over  the  meeting  on  the 
20th  in-st.,  said  that  in  February  last,  owing  to  the  absence  of  the  accounts 
for  1915,  their  meeting  had  to  be  adjourned  for  six  months.  As  the 
accounts  for  1916  were  ncaring  completion  in  August  the  meeting  was 
adjourned  to  consider  the  reports  for  the  two  years.  The  period  covered 
by  the  accounts  had  been  the  most  difficult  years  in  their  history,  and 
the  net  results  showed  a  loss  of  only  £702.  The  net  earnings  had  been 
lonverted  into  Mexican  gold  dollars,  and  it  was  not  possible  to  compare 
the  figures  with  those  for  1914,  which  wen?  shown  in  Mexican  currency. 
The  net  earnings  for  1916  were  some  S12,.500  higher  than  in  1915. 
Provision  had  been  made  in  Mexico  for  all  doubtful  accounts,  and  after 
paying  all  expenses,  debenture  interest,  &c.,  and  ])roviding  for  exchange 
losises,  the  credit  balance  on  Dee.  31,  1916,  was  £13,314.  The  company 
continued  to  receive  its  power  from  the  hydro-electric  plant  of  the 
Puebla  Tramway  Light  and  Power  Co., -and  except  for  intervals  of  short 
duration,  when  that  company's  transmission  line  had  been  out  of  service 
on  account  of  the  activity  of  rebels  in  the  district,  the  supply  had  been 
continuous.  In  1915  out  of  6\  miihon  units  consumed  only  354,000 
were  generated  by  their  own  plant,  and  in  1916  out  of  practically  the 
same  consumption  their  own  plant  generated  415,000.  The  steam 
turbine  plant  which  was  installed  temporarily  pending  the  completion 
of  the  Paebla  Company's  transmission  line,  had  been  disposed  of  on 
satisfactory  terms.  JIany  improvements  have  been  made  in  the  tram- 
way trackJi ;  new  car  bams,  offices  and  shops  were  in  the  course  of 
i.onstniction,  and  many  new  ornamental  posts  for  street  lighting  had 
been  in.stalled.  Although  the  conditions  of  the  country  were  by  no 
means  settled,  the  outlook  for  the  current  year  was  extremely  satis- 
fa<tor}'.  All  sections  of  their  business  showed  improved  results,  and 
figures  were  given  in  support  of  this  statement.  The  financial  situation 
ill  Mexico  still  gave  cause  for  anxiety,  although  in  consequence  of  the 
change  in  currency  at  the  end  of  last  year  the  actual  earnings  of  the 
1  fimpany  werc!  on  a  gold  basis.  The  net  earnings  this  year  had  reached 
the  substantial  sum  of  approximately  8460,000  Mexican  gold,  or 
£47,(XX),  at  the  end  of  September.  He  was  not  without  hope  that  when 
the  artcounts  for  this  year  were  completed  it  might  bo  possible  to 
recommmd  a  resumption  of  divirlrnds  on  the  ordinary  shares. 


Ne-w  Companies. 


The  Round  Table. 

By  "kVA." 

Event  of  the  Week. — The  sale  of  Siemens. 

*  *         *         * 

To  Round  Table  readers  at  home  and  abroad  I  wish  "  all 
the  best  in  the  New  Year."  and  may  it  bring  to  the  Allies  an 
honourable  peace. 

*  *         *         * 

Mr.  Sedgwick  Barnard's  jioem  on  DORA  in  ""  Chloride 
Chronicles."  the  house  organ  of  the  Chloride  Electrical  Storage 
Co.,  is  too  good  to  miss,  but  I  am  compelled  to  cut  her  in  half, 
owing  to  space  shortage.  (Most  of  us  would  like  to  dismemln  ; 
her.  I  think.)   "     "       ' 

D.O.R.A.     THE     DESPOT. 

(SHE   WHO  MUS^    BE   OBEYED. I 
Come,  listen,  good  ma,sters,  I'D  sijig  you  a  song 
Of  Dora,  the  despot  \\  ho  never  does  wrong  '. 
She  lives  up  in  London—  or  so  I've  been  told. 
And  Britain's  her  portion,  to  have  and  to  hold. 

She  opens  your  letters,  she  alters  your  trains. 
She  acts  like  a  goat  with  a  pudduig  for  brains. 
She  issues  new  orders  and  cancels  them,  too, 
Then  sets  up  Departments  to  muddle  them  through. 

She  doubles  your  taxes,  then  tells  you  to  save. 
She  mothers  yoiu'  steps  from  the  school  to  the  grave. 
She  phes  jou  w ith  questions  and  forms  by  the  score, 
.\nd  if  you  don't  answer  she  sends  you  some  more. 

Slie  orders  your  breakfast ;   she  schedules  your  tea  ; 
She  tells  you  exactly  how  hungry  to  he. 
Slie  keeps  a  Controller  to  ration  your  piog. 
And  it  you  start  hoarduig  she  dubs  you  a  hog. 

She  sells  you  potatoes  at  maximum  price. 

But  throws  in  a  bag  of  official  advice. 

She  sets  you  to  dig  and  to  plant  and  to  sow. 

Then  says  it's  your  fault  if  your  turnips  don't  grow. 

Supposing  you  travel  for  business  or  health, 
She'll  certainly  think  you're  escaping  by  stealth. 
There's  no  one  allowed  to  set  foot  on  the  quay. 
For  Dora's  most  jealous  in  sight  of  the  sea. 

A.  S.  B.  in  Chloridi  I'linMichs- 
(To  he  concluded.) 


BERRY'S  ELECTRIC  (LTD.)  ( 1 4ft, Kil.)— Private  company.  Reg- 
1)1 1  Ix.  I  iijiiial  i:.")(),<MH(  ill  £1  shares,  electrical  and  general  engineers,  &c. 
H<-i!.  oni.r-:    Ml,.  Ncwniaii-siirct,  f )xford-Htreet,  VV. 

8UBBIT0N  CONTRACT  CO.  CLTD.)  ( 149,128.)— Private  company 
llcg.  IJec.  i;i.  capital  £4t»,fM)ii  in  £1  Hhares,  to  enter  into  an  agreement 
with  Cnlli-ndcrH'  Cable  and  ('oust ruction  Co.,  Ltd.,  and  to  carry  on  the 
biiHincsH  of  cIcctricianH,  elect ricul  and  mechanical  engineers,  Stc,  also 
to  larry  <mt  cxiMrimcnti  and  oiMTatlonH  with  a  view  to  applying  all  or 
any  p»rt  of  the  (ompnny'H  proceiuieH  or  preparations  tn  the  insulation 
of  ittblen  and  wirci,  the  prevention  of  corroMion,  nml  or  damp  in  articles 
expofw'd  to  water  or  air,  Ac.  I'iriit  directors  are  Thos.  ().  CaUender, 
TheiMloc  IVrtersen,  Krancin  K,  Crippi^r  and  John  C.  Wigliam  (all  British 
l.v  birth).      I'^'g.  office  ;     KIcMri.ily  \Viiik»,   K.« ill  road.  .Siirbilon. 


BRAZILIAN    TRACTION,    LIGHT  ft    POWER    CO,    (LTD.)— A  (|Uttrterly 
<li;  iilrijil  o(  I  I  |MT  lent,  hue  Ikcii  declared  on  the  preference  shnreit. 
CRILI    TELEPHONE    CO.     (LTD.)     All  iiilorim  dividemi  of  3  |ier  cont. 

''\i.  I-  I    li  iri|.  lii\  free,  has  been  declan'd  on  the  oidiiiaiy  sliarcH. 

ra.'.CRAL    ELECTRIC   00.   (DI.A.  i      II  hax  Inen  •!•■<  ided  lo  ineiiuuw  thu 

SIO.-,.i('Mi.(HKM.,  Slj:.,(MHi.llll().  owiii)' lo  the  freiilly  ini  reiiBud 

•  uin:;     IIPIT          llie    iliMialid     vulue    of    lii-t     \eiirs    cirlers    i» 

ooii,  ,,„M|„ir.«l  mil.  Si:t;i.'NMi.(MMI  in   llll.-.. 

.i<  luKIA    PALLU   *   TRANSVAAL  POWER   00.  (LTD.)     The  diroetyrii 
id.d  t<.  |Mty  a  -It  iM"iilli«'  ilividi  nil  al   the  rale  of  6  jM'r  cent. 
).  1  .ii.iiiiiri.  [■■••.  tin.  on  llir  |iieli  reiiee  nlinres, 

WESTERN  TELEGRAPH  CO.  (LTD.)~A  iiimrterlv  dividend  of  3l.  pOT 
l,..i.-l„..  I«..|,  ,l..,|ared. 

VORKBRIRI  I  WEST  RIDINOl  ELECTRIC  TRAMWAYS  CO  (LTD.)-Tlio 
■lirr.  t,,rH  hmr  ,1...  i(|e.|  t„  ,,i,y  oil  .Inn  I  a  final  divir|e|,.|  „l  3  |H-r  eimt. 
..I  i„i.-  .,(  I,  ,.,  ,  ,.,,1     |„,f  uiiiiiinijoii  llio  eiiniiilnlive  prelurvnee  xliiireK 


Tlilrty-Scven    Yeaivs  Ago. 

[From  The  Elegtrician,  January  1,  18S1.] 
Thansvaal. — The  telegraph  wires  beyond  Heidelberg  have  been 
cut  by  the  Boers.     Mr.  Ilbery,  the  inspector  of  telegraphs  for  that 
district,  made  his  escajie,   and  returned  to  Standerton.     The  two 
Muriays  were  taken  prisoner. 

HKUocRArmc. — .-V  number  of  the  hellograiihs  lately. brought  back 
by  troops  from  South  Africa  will  be  sent  out  at  once  to  the  Trans- 
vaal ;  also  some  impioxed  signalling  apparatus,  and  a  number  of 
skilled  mounted  and  dismounted  signalmen.  ■•! 

Ei,K(,Tiuc  LioiiTiNd  AM)  Strkkt  TitAVKU'.  -The  other  evening  a 
ban.soin  cab  knoclced  down  and  severely  injured  a  foot  pa,ssengtjr  in 
LiveriKiol-slreet.  London,  and  the  driver,  as  usual,  made  olT  ns 
i|iiickiy  as  his  hor.se  woiihl  take  him.  A  jiolicc  constable,  however, 
|iiirsiied  him  for  a  short  distance,  and,  facing  tiie  .station,  «|ieiv  the 
electric  light  brightly  illuminates  the  street,  wa.s  able  to  take  the 
niiiiiber  of  llie  ofTendiiig  vehicle.  Cubby  has  coii.seqiienlly  been 
siiiiinioned,  nuieli  to  his  surprise,  no  doubt,  and  much,  we  hope,  to 
(he  edification  of  his  liictlireii.  whose  reckless  caiceis  woidd  bo 
speedily  eheekod  were  cUi  trie  ligliliiig  iiion' general. 


Indian  Minerals. — ]..a8t  yew's  statistics  jf  the  jnincral  output  of 
liidinii  iiiiiieraJH  (with  the  exeoption  of  those  obtaiiled  from  qiiiirrics 
under  I'd  ft.  jn  depth)  are  as  follows  : — 

.Mini  ;tri.li78  ewt.  (agaiiiMl  24,()(i:(  cwt.  In  HIIo),  manganese  ore  508,032 
tons  (:178,I72  tons),  copper  ore  2,(171  tons  (K.OlO  Ions),  wolfram  69,094 
owt.  (;tl»,4;t2  iwt.).  Tliere  were  also  increases  in  iron  ore,  niagnoeite, 
uhromile,  tin,  liilver.  graphite,  sjate  and  bauxite.  Molybdenite  (8  cwt.) 
•"■I  '■'  , .■  '•_'  ton-)  appear  in  (li"  i -.1-  (••!•  iln'  (ir-t  (inie. 
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Electric  Power  for  Steel  Works. 

Kkom  ono  cau.sc  or  anotlicr  w<»  have  found  it  newssary  to 
liefer  giTixif^  an  abstract  of  Mr.  A.  H.  Mar8HALi,'k  a(ldre,«i.s  to 
I  lie  Nfwcaatlo  Loral  Sectiiin  of  the  In.stitutinn  of  Klei'trieal 
l'',n{;iQecr8  until  our  present  issue.  This  address  exhibit.^  the 
ilistinj;uishin<»  feature  that  it  does  not  deal  with  proi;res8.  nor 
does  it  refer  to  the  elTeets  of  war.  In  all  (irobaliility  our  readers 
will  feel  that  this  is  an  advanta;,'e,  and  will  be  pleased  to  ^aiii 
-.ome  information  as  to  the  )M>ssiliilitie8  of  obtainiii;j;  electric 
power  from  cok"'  ovens  and  sIitI  works  through  the  .■Suridus 
lieut  that  is  available.  That  a  comliination  of  coke  ovens  and 
■<teel  Works  may  h'ad  to  a  liii^hly  riononucal  arranj^enient  is 
now  pretty  well  known.  Althou^li  the  advantages  .of  this 
<  oinbinalion  have  not  i)een  thorciu;.!hly  realised  in  the  piust. 
thcfp  i.s  certainly  a  tendency  at  the  present  day  to  bring  these 
two  elivH.s<-H  of  work  together.  Hy  .ho  doing,  the  amotmt  of 
Mirplus  Ileal  available  from  the  cuke  ovi-ns  bocomes  nnu'h  less 
because  it  is  utili.se<l  in  thi-  steel  wnrku,  but  oven  so  a  surjilus 
leruaini.  Krom  Mr.  Maiishai.i.'s  iiililress  it  ap])ears  that  this 
urjilusmiiy  be  very  large.  VVi'  are  not  able  to  check  his  ligures, 
liut  we  we.re  under  tlie  iinpressiiMi.  obtained  from  other  state- 
loentn  thai  havi-  been  ]>ublisli<'<l.  th.H  the  ]iower  is  not  so  gn-ut 
IS  is  shown  by  the  figures  now  given  He  this  as  it  may.  the 
bicl  remains  that  there  is  a  coiisideniMe  surjiliis  ]>ower,  but  it  is 
iiecrssarily  scattered  over  certain  iintrict.s  ;  consei|Ui'ntly.  it 
'  iinnot  be  HO  efTectivi'ly  utilise<l  as  would  be  the  ea.se  if  it  were 
•rouped  in  one  Hmall  area.  Nevertheloiw,  such  jiower  can  be 
put  to  ft  Tery  usidul  ]iurpose  by  ineaii.H  of  waste  heal  stations, 
xiicli  lift  arc  at  ]iresenl  in  o]ieration,  all  Mup]>lying  jiowcr  into  a 
common  iielwork.  If  sucli  a  network  in  HUlVicienlly  largi-  the 
Hoinewhat  inlerniiltent  character  of  thv  NU)iply  becomes  rela- 
tively unUTi|iorlant.  In  fad  .  the  power  when  availalile  can  be 
absnrlieil  by  the  network,  and  if,  on  thi«  other  hand,  exci'xs 
power  is  at  times  reipiirril  by  a  bIccI  works  from  an  nutnide 
Honrcp,  sm'h  power  can  l.c  "upplicd  fruni  tin*  m-twork,  antl  yd 
efticirnl  Working  obtnin.  .1 


Public  Information  on  Military  Matters. 

W'v.  recently  veferretl  tu  the  useful  step  taken  by  the  Naval 
authorities  in  the  United  States  in  issuing  a  short  summary 
of  the  chief  problems  involved  in  countering  the  efforts  of  sub- 
.  marines,  in  which  the  lines  of  possible  inventions  were  nar- 
rowed down,  and  some  common  misconceptions  in  this  direction 
removed.  It  seems  a  good  course  for  the  authorities  occasion- 
ally to  take  the  public  into  their  confidence  on  .such  matters, 
when  they  can  do  so  without  giving  infonnation  to  the  eneiuv. 
Otherwise  inventors  and  scientific  workers  outside  the  narrow 
circles  immediately  associated  with  militan*-  or  naval  work  are 
naturally  at  .sea,  waste  their  time  on  impracticable  suggestions, 
and  suffer  discouragement.  While  recognising  the  need  for 
secrecy  on  essential  points,  we  think  that  authorities  have 
sometimes  ign|jred  the  other  aspect  of  the  matter,  and  bj' 
needless  reticence  have  rather  discouraged  outside  help.  Now 
again  we  notice,  in  the  "  Electrical  Review  and  West<»rn  Elec- 
trician," another  instance  of  the  more  enterprising  attit.ide 
taken  up  on  such  matters  in  the  United  States.  At  the  recent 
meeting  of  tlie  New  York  Electrical  Society  and  the  Engineers' 
Club  an  address  was  given  by  Lieut. -Colonel  Ivok  Thord- 
(tRay  on  ■■  Some  Phases  of  Trench  Warfare."  and  this  was 
followed  by  a  contribution  by  Capt.  P.  Corcouan  on  "  Elec- 
trical (^miniunications  in  Modern  Warfare."  Both  speakers 
had  first  hand  knowledge  of  cimditions  at  the  front,  and  their 
suggestions  were  naturally  nuuh  appreciated  by  the  audience. 
We  think  that  informal  discussions  of  this  kind  between 
othcers  and  electrical  and  •engineering  bodies  in  this  country 
would  often  be  fruit  fid.  At  present  there  is  a  gaji.  Offievrsat  th« 
front  have  not  the  leisure  to  devi.se  iin]>rovement,s  ;  engineers 
at  home  with  op]iortunitii's  to  do  so  hear  little  of  the  problems 
with  which  the  oHicers  have  to  contend.  Oreater  freedom  of 
di.scu.ssion  on  jioints  of  common  interest  might  vield  distinctlv 
useful  results. 


Sheffield  and  Rotherham. 

\Vk  arc  glad  to  note  that  a  .Joint  Sub-cnmmittee  ot  the 
Shellield  and  Hotherham  Electricity  ('ommitt<'i\s  iiave  ron- 
sidered  the  supjily  of  electricity  to  Shelliebl.  Rotherham  and 
the  surrotmding  di.strict.  and  have  approved  a  linking-up 
.scheme  for  the  interchange  of  energy.  Two  turbo-alU'mator 
set,s  of  2(l,tH)(l--2,^.f)OOkw.  an-  to  be  orden-il.  and  the  co.-t  of 
cables  and  transformers  is  statod  to  lie  L'ltl.tHH).  the  cost  of  tln> 
total  scheme  being  lil.lxm.OtH*.  Krom  the  information  to  hand 
it  is  not  clear  jtLst  what  is  involved.  It  is  evident,  however, 
that  the  two  local  authorities  have  taken  to  In-art  the  desire-  of 
the  (Jovernment  that  there  should  generally  be  greater  eo- 
ojieration.  .Mthough  then-  may  be  some  jiistilicution  for 
towns  some  little  distance  apart  having  s««]mrale  supplies,  if  is 
riilicnlous  that  this  should  be  the  cilhc  for  two  citiiv«  so  clcte 
together  at*  Slu'flield  anil  Holherham.  We  cannot  help  tliink- 
ing  that  in  the  natural  eoursi-  of  event.s  it  would  be  for  Shellield 
to  .stipply  Hotherham.  but  hen<  it  is  that  local  inten-sl<»  no 
often  give  rise  to  a  refardiim  inflncnee.  It  i-j  imt  snfl'ioient  to 
sny  that  fhi-  smaller  station  may  be  ..  •  >ic  prartie- 

ftlly  a.s  cheaply  as  a  larger  station  ;  m^  that  the 

larger  the  district  stifipbed  fioni  one  m:iii..h  ih.   greater  is  the 
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diversity  iattui  aud.  tlieiefore,  the  elieapei  the  Mipplv  to  tlie 
consumer,  even  though  the  coal  costs  may  not  he  materially 
reduced. 


Private  Plant  at  Collieries. 

Ax  interesting  Paper  was  read  by  Mr.  A.  C.  Nelson  recently, 
of  which  an  abstract  appears  on  another  page,  giving  particu- 
lars of  installations  at  Wallsend  and  Hebburn.  We  are  glad 
to  note  that  the  author  is  emphatically  in  favour  of  taking  a 
supply  from  an  outside  authority  rather  than  laying  down 
private  plant.  He  very  rightly  points  out  that  in  determining 
the  costs  of  a  private  plant  errors  are  very  apt  to  be  made  in 
its  favour.  Depreciation  and  maintenance  charges  are  under- 
rated, repairs  arc  not  taken  at  their  full  value  or  upon  all  the 
plant  involved,  and  interest  on  coals  in  bunkers  is  forgotten. _ 
Further,  the  time  that  the  engineers  give  to  the  isolated  plant 
must  he  taken  from  other  work  on  which  they  are  naturally 
more  efficient,  and  the  skilled  attention  required  in  connection 
with  power  generation  can  never  be  given  in  the  case  of  a 
private  plant  to  the  extent  which  it  is  of  necessity  given  by  a 
.supply  authority-.  «Mr.  Nelson  expresses  the  opinion  that 
even  where  waste  heat  is  available  it  is  best  for  such  heat  to  be 
Utilised  by  a  supply  company,  some  suitable  arrangement 
being  made  for  the'  supply  of  current  to  the  colliery.  It  is 
gratifj'big  to  sec  Mr.  Nelson's  statement,  that  where  elec- 
trification has  been  carried  out  in  his  e.xperien(^,  comparative 
pric(!s  and  running  cost  between  up-to-date  steam  plant  and 
electric  ])ower  ha.e  shown  in  most  cases  that  the  electrical 
plant  lias  thn  advantage. 


An  Interesting  Transmission  Cable. — For  the  transmission 
of  electric  (■iici;.'y  fioiii  the  'rrollhiittaii  power  station  to 
Lysekil,  on  the  West  coast  of  Sweden,  it  is  stated  in  "  Engineer- 
ing,'" a  cable-  has  just  been  laid  across  the  Gullmar  Firth.  Tlie 
cable  is  intended  for  transmission  of  energy  at  20,000  volts, 
and  it  is  stated  that  it  is  the  fiist  time  a  cable  of  such  a  weight 
(17  kg.  per  metie=;j4  lb.  jier  yard)  and  of  such  a  dimension 
(diameter  li  uiiu.^2-'J  in.)  has  been  manufactured  in  one 
length  ;  it  is  J, 104  m.  (.3,fj22  ft.)  long  and  has  been  lowered 
to  a  dej.th  of  120  m.  (.394  ft.),  which,  it  is  claimed,  is  the 
greatest  deptli  to  which  a  high-voltage  tran.smission  cable  so 
far  hu.s  been  lowered. 

First    Steel    Electric    Steel-melting   Furnace    in  South 

Africa.  'I'ln'  ^lioHii^^'-  <'\  many  other  uiatcrials  is  alTcctinf,' 
tlie  mining  companies  in  various  ways,  and  in  some  instances 
leading  to  new  apjilications  of  electric  power.  For  example, 
a  rerent  issue  of  tlie  .lourruil  of  the  "  Transactions  "  of  the 
South  Afri(vin  Institute  of  Klcctricai  Engineers  <<)Mtaiiis  a 
I'aper  by  \V,  Buchanan  and  (i.  II.  Stanley,  describing  what 
Is  Htaled  to  be  the  first  electric  steel-melting  furnace  in  South 
Africa.  This  furnace  was  rendered  necescary  by  the  fjreat 
deiriundx  of  the  iiiiu\un  influstry  for  Htanifi  battery  shoes  and 
dieM,  which  can  only  be  niel  with  difficulty  owinj,'  to  ini])ort 
re.Klriction.s.  A  re^^ular  supply  of  material  of  the  order  of 
~.'AH)  limn  per  annum  is  retjuired,  nnd  arrangi'ments  are  now 
Ix'ing  made  to  utilise  hy  meiins  of  the  new  electric  funuioe 
exiffting  uccmnulutionH  of  scrap  nIiooh  and  dies.  The  furnace 
was  started  on  Sept.  .3,  I'.M?,  tlie  output  aime<l  at  being  about 
O'l  tons  of  cast  shoes  and  dies  per  month. 

The    Sources   and   Uses    ol    Graphite.— The  souices  of 

^'lajiliili  and  its  chief  iiidiistiia!  uses  weie  discussed  iccenlly  in 
Jin  nrlii  le  by  .1.  iWlutl  in  the  "  Kevue  (i^-neiale  de.s  Sciences,  " 
The  material  occurs  in  conMiileialile  (|uuntities  in  Canada  and 
the  Knifed  HtatcM,  in  Ceylon,  KusMia,  Siberia,  lloi.emia  and 
MadngttHcar.  Within  recent  ycais  Madagascar  has  become  an 
iMi](oilant  soiiK'c  of  hii|iply  ami  may  lieeomc  the  most  im- 
("oitant  in  tlie  world.  I'lanii'  possesses  giii|diile  deposits,  but 
not  in  su(licient  (|uuntity  to  be  coinmeicially  ijii|ioitiint.  TJio 
inain  \uvH  ofgrn)(hit«<  arpconnt-cted wiUiitHiiifwi»ible(jualitip8, 


rendering  it  serviceable  for  furnace  work.  It  can  also  be 
ai32)lied  to  form  a  useful  protective  paint,  when  mixed  in  suit- 
able proi^ortions  with  oil,  being  very  uniform,  adhesive  and 
durable  and  impemieable  to  air.  It  has  been  adapted  for 
purjioses  of  lubiication  with  excellent  results  and  forms  a 
useful  constituent  for  electrodes  for  arc  lamps  and  electric 
furnaces,  for  biushes  and  in  various  special  metallurgical 
j)rocesses. 

Lighting  in  the  Clothing  and  Textile  Industry. — A  recent 
aiticle  by  C  E.  Clewed  in  the  "'  Electrical  World  "  sunmiarises 
some  investigations  conducted  by  the  United  States  Public 
Health  Ser\-ice  into  the  conditions  jarevalent  in  the'  clothing 
industry  in  New  York.  This  inquiry  showed  that  over  .50  per 
cent,  of  the  work-rooms  visited  were  inadequately  lighted. 
A  common  defect  was  glare,  owing  to  imperfect  screening  de- 
vices. On  131  finishing  tables,  for  example,  employing  610 
finishers,  glare  eiiects  were  obseiTed  in  the  case  of  nearly 
Si8  per  cent,  of  the  artificial  sources  used.  The  table-^illumina- 
tiou  was  consideud  inadequate  when  it  fell  below  5  foot- 
candles.  Some  experiments  quoted  by  the  author  showed  that 
the  reflecting  ^jower  of  the  material  is  directly  connected  with 
the  illumination  necessary  to  make  the  threads  visible,  the 
jjroduct  of  these  two  factors  being  almost  constant.  With 
very  dark  materials  as  much  as  10-15  foot-candles  was  needed. 
Another  important  circumstance  in  this  class  of  industry  is 
the  relatively  poor  facilities  for  admission  of  natural  light. 
In  all  but  the  highest  floors  artificial  dlumiuation  is  necessary 
dm  iiig  normal  working  hours. 

Uses  of  Electricity  in  Mines. — Some  interesting  electrical 
investigations  appear  to  have  been  recently  conducted  by  the 
United  States  Bureau  of  Mines.  The  Year.Book  of  the  Bureau 
contains  some  information  on  a  series  of  researches  undertaken 
with  the  object  of  devising  a  satisfactory  double  mine-cord  for 
portable  electric  lamps,  often  a  weak  feature  of  such  appli- 
ances. These  experiments  are  said  to  have  led  to  the  develop- 
ment of  a  cord  40  times  as  durable  as  the  best  cord  jir'viously 
available.  The  design  of  electric  lamps  for  mines  has  also 
been  the  .subject  of  study,  and  improved  forms  have  been 
evolved.  It  is  anticipated  that  100,000  approved  lani])s  will 
be  introduced  into  coal  mines  during  the  next  12  months.  A 
set  of  proposed  safety  rides  relating  to  the  use  of  electricity  in 
bituminous  mines  has  been  [irepared,  and  has  received  approval 
from  leading  coal-mine  operators,  and  from  the  American 
IiLstitute  of  Electrical  Engineers.  Another  development  is  the 
use  ol  storage  batteries  for  operating  locomotives,  and  avoiding 
the  use  of  trolle3'-wires.  S])eeifications  for  explosion-proof 
batteries  are  being  drawn  up,  and  ])romising  result*  have 
already  been  secured.  Finally,  the  Bureau  has  been  at  work 
on  an  electrical  methane-detector,  and  it  is  stated  that  a  highly 
sensitive  form  of  appaialus,  capable  of  detecting  0-25  j)pr  cent. 
ol'  UMs  has  now  Ix'cn  produced. 

Potash  Production  in  the  United  States.  According  to 
"  -Metalbugicul  and  Chemicul  lOngineeiing,"  the  sandhills  of 
Nebraska  are  ca])able  of  idtimately  .satisfying  the  demand  for 
|iotash  in  the  Cnited  States.  Near  Alliance  four  e\  ajioiating 
plants,  aggregating  over  .5,000  boiler  ll.l'.,  are  now  evaporating 
nearly  10,000,000  lb.  of  brackish  water  daily.  In  24  hours 
something  like  3.50  tons  of  salts,  containing  ajiiiroximatcly 
-!.5  ])er  i-ent.  of  water-soluble  jKitassiuin  o.\ide  are  produced, 
which  is  e(juivalent  to  32,000  tons  of  \s..A^  1"'''  annum.  Eveu 
this,  howev(!r,  is  far  below  the  needs  of  the  Cnited  States, 
amounting  to  275,000  tons.  At  the  present  time,  owing  to 
the  slopjiuge  of  (Jeimaii  supjjlies,  the  abo\ c  jilant,  which  has 
been  \  c'ly  rajiidly  a.ssembled,  is  exticmely  useful.  One  plant, 
fiirnishin;,'  about  one-lift h  of  the  output  referred  to  above, 
stalled  consliiKlion  on  Aujj;.  15,  lilKi.  and  shipped  three 
lai-loads  100  days  later.  The  jirosjiect  after  the  war  is,  how- 
ever, somewhat  inoblciiiatical,  seeing  that  the  jircsent  cost 
woA-H  out  to  over  S4'0  a  Ion,  wliereas  tlie  (iermaii  Schmidtmau 
mines  li;i\e  contiacled  for  fiO  ]>er  cent.  K.O  mniiale  at  $15  a 
li'U  and  kninile  (12  jpei  cent.  KJ))  at  .S2  a  ton,  even  tlnmgii 
tlie]iiiee(dtliefoimer])ioductwMsiiliiiiil  S.'!.'!  f  n  li  at  American 
ports  in  I'.I|2-I".I|4. 
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Coolidge  Tubes. — At  the  meeting;  of  the  Rontgen  Society, 
held  (11  .)an.  1,  1918,  Mr.  Carl  Darm-U  read  two  Papers,  com- 
iiiunicatcd  by  Dr.  Coolidge,  of  the  General  Electric  Co.'s 
ivsearcli  laboratories,  U.S.A.  The  fust  dealt  with  a  new  form 
(if  Co(jlidge  tube,  in  which  the  anti-cathode  consists  of  a  block 
'if  copper  faced  with  a  .small  button  of  tungsten.  This  is  fi.\ed 
ti)  a  tliick  .stem  of  copper,  which  passes  out  through  the  gla.ss 
iH'ck  of  the  tube,  and  terminates  in  a  fin  radiator.  The  anti- 
I  athode  is  thus  kept  cool,  and  does  not  in  consequence  emit 

Ii-ctrons,  as  in  the  case  of  the  earlier  Coolidge  tube,  in  which 
;  lie  whole  of  the  anti-cathode  speedily  becomes  red  hot.  The 
new, tube  therefore  so  completely  rcctities  current  that  when  an 
alternating  potential  is  applied  only  (me  phase  of  the  current 
will  pa.sH.  In  the  second  Paper,  by  Dr.  Coolidge  and  Mr. 
.Moore,  the  portable  or  field  X-ray  outfit  of  the.Vnited  States 
.Army  was  described.  A  petrol  electric  unit  supplies  alter- 
nating current  at  110  volts  to  a  transformer  arranged  to  give 
both  high  ten.sion  and  heating  currents  for  the  new  radiator 
tyj)e  of  Coolidge  tube.  For  simplicity  of  control  the  tube  is 
work'  d  at  a  constant  potential  of  .5  in.  e(|uivalent  spark-gap, 
and  till-  current  is  adjusted  to  5  milliamperes  for  continuous 
ninning  of  the  tube,  or  to  10  milliamperes  for  .short  periods. 
An  electrically-actuated  control  on  the  throttle  of  the  engine 
maintains  constant  output.  The  small  size  of  the  bulb.  ;U  in. 
in  dianictiT,  enables  a  close-fitting  h'ad-glass  shield  to  be  em- 
jiliiNcd  ;  fills  is  mad(?  in  two  [>arts,  and  completely  surrounds 
ill  ■  iiilii    .1  suitable  aperture  permitting  egress  of  the  rays. 

War  Honours. — A  long  list  of  promotions  in  and  appoint- 
ments to  the  Order  of  the  British  Empire  was  published  on 
Tuesday.  A  number  of  engineers,  chemists  and  .scientific  men 
figure  in  the  list,  and  among  those  well  known  to  our  readers 
are  the  followin;,'  :-- 

KmoiiT  (;n.\Ni)  (Koss  (C.B.  K.).— -Sir  Hicliar*!  Cha-s.  Uarton  (Founder 
•  f  the  Gartiifi  r(jiiniJatioii)  and  the  Ki)iht  Hon.  Sir  Uavid  Harrol 
I'hairnian  (if  (,'oininittoo  on  I'roduetion). 

KvioiiTs  Co.MMANDEiis  (K.R.K.).--.\.  .1.  Dorman  (Dorman.   Lonjj  & 

■  ).  Lioiit.-Col.  H.  Kiiwlcr  (Midland  liailway  and  Koynl  .Vircrafl 
I  ictory),  (;.  .Inrinay  (Bruiincr,  .Mond  *  Cd.).  H.  I.ivoscy  (Director  of 
Navy  V'ontraots),  .lohn  .Mann  ((  (intnillcr  of  Contracts.  .MiniMry  of 
MunitiouM),  .lanicH  M('Kc(hiii('  (.Man.  Dir.  \ickiTs,  Ltd.).  Col.  .\.  M.  .1. 
0((ilvio  (I'oFt  Oflice).  R  (i.  R  I'rcston  (.).  Stone  A  Co.).  V)r.  Kolicrt 
KobertHon  (Research  Dopt.,  Woolwich  .Ar.icnal),  R  K.  Stothcrt  (Ministry 
of  ManitionN). 

(ViMMANHKHM  (C.B.K.). — Prof.  v.  C.  (  h(->hiro  (Miniidrv  of  Munitions), 
.Major  A.  15.  H.  Clcrkc  (Hadticidh,  J.ld.l.  A.  Uavidwjii  (Hatlcrslcy  & 
UavidRon).  Ilv.  CIcndinninK  (Hiiiniicr.  M..n«i  *  lo.),  .\.  K.  Undlcy 
(Ministry  of  .Miiiiilidiis),  IVof.  \V.  It.  lie  dCtkinxon  (drdnniKc  College. 
Woolwi.'h).  I'r.if.  \V.  .1.  Ro|ki  (Adiiiirallv  Heard  of  Invention  and  Uc 
wiarch),  K.  I,.  (  larkc  (  AiIvIht  to  Xaval  si.itT  «n  Wireless  Telenrapliy ). 

(jFricKiLS  (O.H.I-;.).  R  K.  HaKoali  (.Minislrj'  of  Muiiitiims  .Machine 
Tml  Di'pt.).  C.  S.  Hakcr  (National  I'liv-i.al  Ulionitory).  W.  T.  Hell 
(Kobny  &  Co.),  (1.  T.  Brnn(-tt  (C(ini|iiiHS  llipl..  Adniiridly),  A.  K.  Berri- 
ninn  (llainiler  Co.).  .1.  Bordeaux  iSiil>iii^>nn«  Siipt.,  (:.l'.l).).  1).  A. 
Brnmniir  (late  Head  (if  .Miiininiiini  .<c(  Imn.  Ministrv  (if  MiinitioiiH),  .\.  1). 
ConMlal.le  (Kleitri.al  Knuineers  Ilept  .  Adinirally).  H.  .S.  Copp(Nk  (Sir 
W.  li.  Arnintron);.  Wliitworlh  A  In. I.  <  liiiid  Cronipton  (Ministry  of 
Miinil.i(.ii«).  W  H,  I,.  Kwart  (TelcKrain  1)(  pi  .  Koreinn  <lfli(e).  TU.  K.  C. 
RirnierlKcearch  Dept..  W(Mi|wi(h).  I'rcf  (  I-.  Korle«iie  (B.N.  (  olle(ie. 
CrenoMich).  U.  T,  <;.  I'"r<  ncli  (.Miinil  icn-  hnciitions  Dept),  .1.  H.  liilison 
(AilMiinillv  lldiird  (if  Inventions  and  lie  •  iindi),  K.  (Ji.nierwill  (Snpt 
Kn(f.,  (J.IVtl).  W  .1.  liorddi  (\ickers.  I. Id  I.  Dr.  .1.  A.  Marker  (MiinilK.ns 
InventidHK  Dept).  Maj(ir  C  llerherl  (Mim-try  of  .Munitions).  .\.  Mai 
(luiWH  (ArnistroiiK.  Wliiluiirtli  A  Co.).  I'    Muithey  (.Idliiisun.  Matlhev  * 

Co.).  .las.   MeCallery  (Adn.irally    Kle.      Kiif r's  Dept).  Wni.    Mr(  Icl 

land  (  Klec.  Kiii;.  As.(l  to  Ditei  tor  of  Do  kvmds  and  Bepairs.  .\dinirnllvl. 
II.  M  MrlVrran  (<  hief  Knu  ,  fini.e  ..(  \\..ik.).  .1.  .1.  .McKe.iwn  (VickeV-. 
Ltd).  It  M(  Ijiixn  (ll»l»<s'k  Jl'  WilioM.  \  Mnlr(Siipl.  Knit..  CI*  1 1  i. 
f-     Nnwill   (Klei.    Kjiy.,  Cimllinni    Ii.k  kv.ii.l  |,  C.  C.    |'»ter«on  (NalK.nal 
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Obituary. 

Sir  William  Lisdley.— The  death  recently  took  place  at  Putney 
of  Sir  William  Hesrlein  Lindley,  a  well-known  civil  engineer. 

Deceased  was  responsible  for  several  water,  electricity  and  gas  works 
on  the  Continent.  In  1873  he  was  appointed  ongineer-in-chlef  of  the 
city  o{_Frankfort-on-thc-Main.  a  position  he  held  for  22  years.  Among 
other  public  Works  with,  which  he  was  identified  were  the  electricity 
supply  works  of  Elbcrfcld.  Deceased  had  acted  as  President  of  the 
Engineering  Standards  I  !oramissiou  of  the  German  Gas  and  Waterworks 
Engineers,  and  ho  wa.s  also  a  member  of  the  Commission  on  Stray 
Electric  Currents  from  Tramways.  He  was  a  member  of  the  Institution 
of  Civil  Engineers  and  was  knightetl  in  1!(12  as  a  reward  for  his  services 
to  the  Royal  Commission  on  Canals  and  Waterways. 

Deaths  on  AtTr\"E  SEB\ncE. — The  following  deaths  have  been 
reported : — 

Pte.  R.  Hills  (London  Kegt. ).  formerly  in  the  general  office  of  the 
India  Rubber  Co.,  has  been  killed  in  action. 

Gimner  (_'has.  Nelson  (R.F..A.).  formerly  an  electrician  at  the  Blackpool 
Tower,  has  died  of  wounds. 

Pte.  H.  \'.  Atkinson  (Lanes.  Fus.),  formerly  a  Burnley  tramway 
Employee,  was  killed  in  action  on  Dec.  2.5.  He  had  Ix-en  awarded  the 
.MiUtary  .^^edal.      ' 

Personal. 

The  direitois  of  the  .North  British  Jt  Meixanlile  Insiiraiue  »  ■.).  have 
ajipointed  Mr.  .John  E.  Bell,  .\ssoe.I.E.E..  who  received  his  early 
trainijig  at  Newcastle  Branch,  and  for  some  time  past  has  been  em- 
ployed at  the  company's  Edinburgh  office  as  electrical  inspector  and 
stuveyor,  to  be  second  officer  at  the  ccmpany's  Newcastle  branch, 
with  the  title  of  sub-raanai;er. 

War  Caspalties.— The  following  casualtiss  arc  reixirted : — 

Corp.  W.  Brown  (R.F.A.).  formerly  in  the  India  Rubber  Co."s  proofing 
department,  has  been  severely  wounded,  and  L.-Corp.  G.  Peters  (R.R) 
and  Rfm.  W.  Ovens  (K.U.R."),  both  former  employees  of  the  same  de- 
partment, have  both  been  wounded  a  second  time. 

Pte.  E.  T.  S.  -Morris  (I^mdon  Regt.),  formerly  in  the  India  Rubber  Co.'s 
gentrol  office,  has  lieen  ga.ssed. 

Bombr.  R  Hardinan  (UFA.),  fdrm-rly  a  Bolton  tram.ar  driver,  has 
been  severely  wounded. 


Arranuonioufs  I'or  iho  Wot-U. 

SATURDAY,  Jan.  12Ui. 

\S    IK  lATIoS    (11      .MlMX^     KLH(  T1!I(    U       Km.  I  M.ll»> 

4  m  p.m.  At  the  Royal  Technical  College.  t;eorii.'Str.-<-t.  (;l».spow. 
Paper  on  •  CablV  Complaints."  by  Mr.  .1.  H.  C.  Brooking. 
An  exhibition  of  dilTerent  tyixs  of  Cable  .loint  B.txes  will  bo 
shown.  Also  a  .l.inonstralion  of  Trailing  Cable  .Jointing 
Liixn.iN  A.s.soii,vTioN  of  Rokk.mkx  Enoinkkhs. 
;  ,,.m.  At  Cann..n-str.el  Hotel.  Lon.lon.  E.C.  Presidential 
Ad.lress  by  Mr.  R.  M.  Campbell. 

BlU.MINOII.VM    .\M>    DisTKIiT    IkLKl  TKIC   tU'll. 

,-  11..H.  At  the  Swan  Hot.l.  Ncw-streot.  Birniingham.  PajM-r  on 
•  .\  Brii-f  History  of  Electricity  and  F.l.ctrie  Lighting."  by 
Mr.  .1.  .).  Uichardsdii. 

MONDAT,  Jan.  14Ui. 

Fak.miW    SiulKTV. 

Royal    Society    of    Arts,    .Ichn-slnet.     A.lelphi, 

t;iMienil  distiission  on  "  The  .Setting  .if  Cemeuts 

l',,,Hrs  t.>  bo  read:    "The  M.chanism  of  tho 

Setting  Phhcs-s  ill  Plast.r  and  Cement."  by  Dr.  C.  11    Dose h: 

Cr\slall..i.ls  r.  Colloids  in  the  Theory  -if  tVm.-nt».     by  Irof. 

H.  I.e  I  hat.-lier  ;      The!  onsliliition  and  Hydration  ..f  IVrlland 

(Vnieiil."  by  Mr.  A.   A    Kl.-in  ;       The  Setting  and  ll«r.l.-ning 

..f  p..rtland(.-m.nt."  by  Mr.  G.  A.  Rnnkin  ;       The  S.-t  ting  ..f 

(  eiiieiit  in  Its  Relati.ii.  to  Fjigin.-oring  SlriicHins.     by  Sir.  1|. 

Bloiinl       •  Nolo  ..n  the  (  ..Ih.idal  Th.M.ry  .d  S.-lting.    by  Mr  .». 

UIkhIiii       •  The  EIT.s  I  ..f  the  AddilMHi  ..f  Suitable  ,SUg  ..n  the 

.Selling  i'roiH'Mies.if   l'..rll«iid  C.-nient."  by  M.«s»r«.  ¥..  \\    l.eww 

.\n.  ..•Ill  an.l  M.«lerii  M.'rtni-,  ' 


..HI  p.m.  .\l  lb.' 
l/>ndoii,  W.C. 
and   Plasters." 


W    .1. 


i.ii.l  V.   Deny 
liibdin 
TDE8DAY,  Jan.  IfitU. 

lil.i'Mi>\Tl>.i    Emiiskkkimi  .S..iIi:t\  ,    ,      ,        , 

.;  ;,  ...  At  thr  H..val  S.s  ielv  of  Art.,  .lohn  stn...t.  A.l.  Iplu.  l-.n.U.J.. 
W  Pa|M'r  ..n  T.-n  V.-nn.  of  Illuminating  F.iigiiicTiiMJ ;  Hi. 
|,.<»...ii.  nii.l  R.' '•■      •      •        '•■    ^''     '     '■■  '" 


I  N-riri  TiiiN  lie  Kl.i;.  ri 

,'  /•  m       At  tbe  Eiiv 

Sigiiiilling  1111(1 

WSDNESDAT.  Jul.  Utb. 

It.i« 

1   ;.  ...         ,\l       ill.       1 

Ad(lre.s    oil 

Grfftl   Wai      at 

rRIDAY,  Ju.  UU. 


irt.M    Sill  irTv 


.  »l 


frf»identi(ll 


HoVll.    lM«TmTI.» 

;..,..»      At  SI,   .\llK-m«rle  stiwl.  l,..n.lon,  W    1      l""*^'";?;, "^^ 
Sluillc.  Mil  l.l.|Uiil  Film.."  by  IVof.  Sir  .Un.e.  l)pw»r.  ».«."»• 
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Mr.  A.  H.  Marshall's  Address  to  the  Newcastle  Local 
Section  of  the  Institution  of  Electrical  Engineers.* 


I  purpose  to  take  as  a  subject  of  geneial  iutere,st.  the  use'^o^ 
electricity  and  its  bearing  on  fuel  saving  in  the  iron  and  steel  trades- 
With  these  trades  the  electrical  industry  «ill  be  associated  for  its 
greatest  development  in  the  immediate  futiu-e.  The  war  has  given 
a^great  impetus  to  steel  production,  and  in  the  j^eriod  immediately 
after  the  war  there  seems  to  be  every  probability  that  the  steel  trade 
will  continue  to  flourish.  Up  to  quite  recent  times  the  mining  of 
coil  and  ore,  coking,  smelting,  steel  making  and  rolling  have  all 
been  more  or  less  separate  undertakings.  There  is  every  indication 
that  the  next  few  years  will  sec  a  greater  combination  of  interests, 
better  application  of  capital  and  the  utiUsation  of  every  means  to 
economy. 

-  With  efficient  plant  and  means  for  the  recovery  of  surplas  heat, 
it'is  commercially  possible  to  meet  all  the  heat  and  power  require- 
ments of  a  works  that  is  laid  out  complete  with  coke  ovens,  blast 
furnaces,  steel  furnaces,  and  inills  from  the  combustion  of  the  coal 
fed  into  the  coke  ovens,  without  burning  any  coal  in  producers  for 
the  steel  furnaces  or  in  boilers  for  any  portion  of  the  power  plant. 
This  is  an  ideal  arrangement.  It  lias  not  been  attained,  because 
even  the  largest  undertakings,  although  the>'  can  be  made  self 
complete  imdcr  normal  oj)eratiiig  conditions,  liave  not  been  able 
either  to  safely  disjjense  with  then-  coal-tired  heating  plant,  or  to 
justify  the  capital  expenditiu-e  necessary  to  make  fidl  use  of  their 
waste  energy.  Yet  that  such  an  economical  arrangement  is 
attainable  is  evident  if  one  applies  "the  advantages  of  linking  up  to  the 
electrical  end. 

I  propose  to  put  a  few  figures  before  j'ou  to  show  you  how  the 
energy  of  the  coal,  as  fed  to  the  coke  ovens,  is  distributed  in  the 
processes  of  coking,  smelting,  and  steel  making. 

In  the  following  data  in  Table  I.',  the  heat  available  at  each 
stage  is  expressed  in  terms  of  one  ton  of  coal  carbonised,  and  the 
products  are  those  which  correspond  therewith.  The  energy  values 
are  given  in  kilowatt  hours  or  kelvins,  the  latter  being  the  better 
term,  seeing  that  both  heat  and  electricity  arc  being  measured 

I  am  dealing  wjth  the  conditions  of  iron  and  steel  manufacture 
an  the  North-East  Coast,  and  have  taken  as  a  basis,  one  ton  of 
ordinary  Durham  coking  coal  having  a  value  of  12,500  B.Th.U. 

Table  L-   IhstTibuUon  of  Energy  in  1  ton  of  Coal  ( 12.-500  B  Th.  V.  per  lb.) 
Containing  8,200  kw  -hours. 


Quantity  of 
product. 

Kw.-houi-s 
available  for 
conversion  to 

CARWiMsrsf;   1  ton 

of  Coal. 

H.Tli.l". 

power. 

.l.-VX)  cubic  ft.    . 
.''..(JOtJ  cubic  ft.    . 

•I'ton    

(1(15  ton 

KM)  lb 

.  (!a»  iMic-d  on 
.  Gas  surplus. 

.  (:v.kc    

.  (^kc  breeze. 

ovens     

(i'JO 
(i30 
G.OOO 
.-{00 
470 
110 

350 

2}  eall'ipH  

.Smki.tinu  (J.(M'to.v 

OF  I'll;   Ikon 

.S,20(l 

31,700  cubic  ft.. 
T.'J.WK)  cubic  ft.. 

1  Ion  

0-(l4  ton 

.  Cas  UHcd  on  stoves     

.  Con  HurpluH 

.  iSlag  (Hensiblo  heat)    

.   i'ig  iron  (scnsilH)  heal)  ... 
Fiirniicc  reaction  and  I"»h 

030 

2,160 

(150 

250 

2.010 

!!.         (550 
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tl.OOO 
IJTILIMATIOW  Of  Kuiin.US  (i.vH  PKOM  I  (iKK  (JvE>s 
t.M>  Jil.AHT  Ft'RKAOeS  : 

MakinK  «t«l  (OnS  ton)  l,2(H» 

H.-  hi-nlinKinf"t«""l«t"n)  :«•" 

i;,.luo..    ,  i.-'|"i 


CUM,  cm  .Ml'  KAMI  AI.  ToWKIl 


:{0o 

1.200 
2,5(MI 

I  .niTgy 2,504) 

j.  ,   (150 

1  .«50 
'rticrnml  i-dlclcnoy  15  |iit  «-cni 
l,H5<»  X  0-15     280  kw.  li'Mirn  p.r  ton  of  riia\. 

One  Ion  of  coiil  prodiiceti  0-7  t4)im  of  eoko,  together  with  the  olhe'' 
itrinn  Hhown,  the  hent  viiluM  of  which  are  given  in  the  lirst  set  of 
li'iiii".  Now  0-7  ton  of  coke  will  Hinelt  O-lll  ton  of  pig  iron,  and  the 
•  i,i"«i  iinitJi  of  heat  energy  in  tlic  coke  in  diMtribiit4H.I  iw  shown  in 
III'  '-"ond  Mt  of  figure*.  Of  tlm  Hurpliu  gas,  vi/,.,  0:i0  unitA  at  tbo 
•  AbBlracl. 


Coke  ovens  and  2,160  at  the  blast  furnaces  or  2,790  in  all,  about 
1,200  can  be  made  iLse  of  on  the  open  hearth  converters,  and  39t> 
in  reheating  the  steel  ingots. 

The  heat  available  for  conversion  to  electrical  energy  or  mechanical 
power  consists  of  .350  units  from  the  tar,  650  from  the  slag,  300 
which  can  be  recovered  as  waste  heat  from  the  steel  furnaces,  and 
surplus  gas  to  the  value  of  1.200  or  2,500  in  aU.  These  imits  of 
heat  energy  converted  at  a  thermal  efficiency  of  15  per  cent,  yield 
280  units,  and  this  on  a  coal  consumption  of  50  tons  per  hour, 
corresponds  to  an  output  of  14.000  kw. 

Let  us  take  .the  case  of  a  group  of  works  eqtiipped  with  four 
TO-oveu  batteries  consuming  8,7(X)  tons  of  coal  per  week,  five  blast 
fiu-naces,  each  ntaking  1,100  tons  of  pig  per  week,  and  sufficient 
open  hearth  steel  furnace  capacity  and  rolling  mill  plant  to  convert 
the  whole  of  the  pig  iron  make  into  finished  steel  sections.  Eight 
thousand  seven  himdred  tons  of  coal  per  week  at  a  steady  rate  tf 
consumption  is  approxinately  50  tons  per  hour. 

On  the  other  side  of  the  account  the  power  consumed  at  the 
works  ^v•ould  be  as  Sho^Mi  in  Table  II.  The  blowing  plant  require- 
ments are  based  on  41  tons  of  air  per  ton  of  coke,  equivalent  to 
138,000  cub.  ft.  per  ton  of  pig  iron:  theoretically  it  needs  Ikn. 
to  deliver  1 ,600  cub.  ft.  of  free  air  per  hour  mider  the  usual  condi- 
tions of  temperature  and  pressiue  which,  at  a  blower  efficiency  of 
72  per  cent.,  conies  out  to  120  miits  per  ton  of  pig  iron  For  the 
rolling  mills  1  have  taken  110  units  per  ton  of  steel. 

Table  U. 
KimwATrs  Output: 

( 'oal  consumed  per  hour .">0  tons 

Electrical  energv  per  ton  of  coal     ; 280kw.-hour 

Nominal  output.  280x50    U.OOOkw. 

Jlinimum  output,  14.000x0.6 8.400  kw. 

Average  output,  14,000x0.85    .' ll.ftOOkw. 

KiLOw.\TTS  Load:         Cuits  acquired  per  Mean  Load  Max, 

ton  of  coal.  kw.  factor.  kw. 

Coke  oven  auxiliaries...  ) 

Blastfurnace         J       40x50     ...  2.O0Oat     (V6  ...     8,300 

Steel  furnace         ,,     ...  J 

Blowing  plant  (120x0-64)     77x50      ...  3,800  at     O'S)  ...     4,200 

RoUing  mills ( 110 X  0-68).     75x50      ...  3,700  at     O'G  ...     6,50(i 

9,500  14.000 

Average  output  units  per  wcckll,900x  168  ^OOO,^!! 

Consumption         „  „     9,500x168  1,600,0C0 

Surplus  400.000 

The  sum  of  the  demands  on  this  showing  would  be  the  same  as 
the  nominal  kilowatt  output.  One  should,  however,  allow  for  n 
stand  by  s\ipply  of  40  per  cent,  or,  say,  5,600  kw.  An  allowance 
of  15  i)er  cent,  would  probably  be  sufficient  to  cover  the  average 
deficiency  of  the  generating  plant  making  the  average  output 
Il,it00kw.,  and  the  units  per  week  2,000,000,  while  the  total  con- 
sumption 9,900  X 168  =  1,600,(X)0,  leaving  a  sm-plus  of  400,000 
per  week. 

The  figures  given  in  Table  1.  are  based  on  the  following  rallies 
which,  I  think,  are  fairly  representative  : — 

(ias  per  ton  of  coal  coked  1(1.500  cu\).  ft. 

Gas  burnt  on  tho  ovens  5,500  cub.  ft. 

Calorific  value  of  coke  oven  gas  430  B.Th.U.  nci. 

Tar  per  ton  of  coal  coked 100  lb. 

(  like  per  ton  of  pig  iron    22  iwl. 

<la«  from  blast  furnaces  per  toil  of  pig  iron      165.0(1(1  (iili.  fl. 

Calorific  vubu- of  blast  furnace  gas   1(10  B.TIi.C 

Slug  por  ton  of  pig  iron  30  cwt. 

Ilciit  roquircd  at  sd'cl  fiirnacp.s  per  ton  of 

j„„„tH   t!.(»00.(l(K»  B.TIi.U. 

Il-iit  required  for  rciu-ating 2,(MMMi(Mi  B.Th.U. 

.\ll  the  ga.M  values  being  at  normal  temiXTature  :iiid  jircssuro. 

The  coke  oven  results  ai-e  those  obtained  with  any  well  known 
make  of  by-product  iTgenerativc  oven,  oiM-ratcd  under  ordinary 
lommerciMl'  conditions.  About  one  half  of  the  gas  produced  goes 
lo  heal  the  ovens,  and  the  other  halt  becomes  available  for  outside 
u«i'.  Coke  oven  gas  can  be  used  for  the  production  of  power  by 
cilliir  y'lS  engines  or  boilers.  It  is  not  a.s  suitable  as  producer  or 
b|a*<l  fiirimec  ga.s  for  gas  engines,  beciuiae  of  sulphur  and  prciguition 
tniulilc:  for  lioilor  use  it  gives  a  greater  ouljtut  for  the  same 
healing  Hiirfncp  than  eoul.  It  is  being  largely  ii.sed  as  fuel  for  .steel 
fumiu'M. 
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The  consumption  of  coke  in  the  bla.st  fnrnace  may  be  taken  at 
about  22  cwts.  per  ton  of  pig  iron.  The  air  or  blast  required  to 
provide  sufficient  oxygen  to  convert  the  c  arbon  (less  what  takes  part' 
in  other  reaction.?)  into  the  reducing  agent  carbon  monoxide,  is 
about  4i  tons  per  ton  of  coke.  Apart  from  its  principal  function 
of  smelting  iron,  the  blast  furnace  may  be  looked  upon  as  being  a 
large  gas  producer.  The  air  for  the  Mast  is  usually  heated  by 
meana  of  brickwork  stoves  of  the  regenerative  type,  which  makes 
the  tirst  call  on  the  gas  from  the  furnace.  The  .stove  efficiency  may 
reach  about  70  per  cent.  The  kw.  lu.urs  of  heat  corresponding 
theret*  are  9.'50,  and  these,  added  to  tlie  2,010  units  for  "furnace 
reaction  and  lo.ss,"  represent  the  fiuaiitity  of  heat  absorbed  in  the 
smelting  process. 

The  lieating  of  the  basic  open  hearth  steel  furnaces  and  mixer 
is  commonly  done  by  means  of  a  simple  form  of  gas  producer, 
consuming  about  6  cwt.  of  coal  per  ton  of  steel  ingots,  and  giving 
off  a  gaa  having  a  calorific  value  of  i:!0  li.Th.U.  Both  coke  oven 
gas  and  blast  furnace  gas  can  be  and  are  used  for  this  purpose,  the 
former  for  preference.  About  6,0(Mt.0(iii  B.Th.U.  of  1,760  kw.  hours 
per  ton  of  steel  will  be  required. 

The  burnt  gases  from  the  open  hearth  furnace  leave  at  a  tempera- 
ture of  about  1,100"F.  There  is  con.-^equently  a  great  deal  of  waste 
heat,  which  it  is  found  can  be  recovered  by  fitting  boilers  in  the 
Hues  leading  to  the  chimney  stack.  .\l)out  one-fourth  of  the  heat 
supplied  to  the  furnaces  is  available  for  the  raising  of  steam. 

The  heat  re<iuired  at  the  soaking  and  relieating  pit.s  may  be  taken 
at  2,(X)0,(KM(  JJ.Th.U.  per  ton  or  580  kw.  hours. 

Looking  at  the  figures  given  in  the  table  from  the  point  of  view 
of  power  production,  the  first  available  .source  of  energy  is  the  tar 
from  the  coke  oven  ga.s  in  the  by-prodmt  plant.  An  average  yield 
is  abofut  1001b.  per  ton  of  coal  carbonised,  having  a  heat  value  of 
iVK)  kw.  hours.l  Practically  all  metallurgical  coke  is  now  made  in 
by-product  ovens. 

The  G50  units  available  from  the  slag  represent  the  sensible  heat 
in  the  slag  as  it  comes  from  the  furnaces.  So  far  as  I  know  this  heat 
hiiH  not  been  put  to  any  commercial  u.se  hitherto,  mainly  because 
the  giwes  and  other  sources  of  waste  heat  which  are  in  a  more  useable 
form  have  not  been  fully  exploited.  It  is,  however,  a  possibh' 
source  of  energy. 

The  blimt  furnace  gas  forms  by  far  the  largest  item  of  available 
heat,  and  its  use,  therefore,  calls  for  special  consideration.  After 
the  rc(|uirements  of  the  steel  plant  are  sati.sfie<l,  there  may  remain 
■J, I (1(1  unitH  available  for  ]x)\ver  puriM)sc.s.  Gas  engines  of  sizes 
ranging  from  1,0(J0  to  5,(X)0  ii.i-.  have  been  built  for  driving  both 
lilowpfB  and  generators,  and  a  considerable  number  are  now  in  u.se. 
The  whole  of  the  blast  furnace  g.is  should  be  cleaned  of  the  dust 
which  it  contains,  both  for  heating  /ind  power  purposes.  Ueside 
the  frequent  boiler  cleanings  which  are  necessary,  the  whole  of  the 
furnace  plant  ha«  to  stand  for  a  day  or  t  wo  about  every  three  months 
to  permit  of  the  Hues  and  .stoves  being  eh-ared  of  the  great  i|uantity 
of  dust  which  accumulates.  There  an-  two  systems  of  cleaning  in 
v(;giie,  o[io  necessitating  the  use  of  a  lari;e  quantity  of  water  atomised 
aiul  intimately  mixed  with  the  gas  in  suitable  centrifugal  ap|)aratu« 
from  which  the  dust  comes  away  as  a  ^liiilge,  and  the  other  a  liltering 
or  ilry  nietliod.  Hoth  .systems  mb  the  lias  of  the  greater  part  of  ilN 
Heimlble  biat.  Heeently,  and  ninre  imrticularly  IxM'ause  of  the 
dejnand  for  iiotasli,  coiisideraticui  is  imw  Iniing  given  to  an  eU'ctro- 
Mtatie  nu'lhoil  of  dust  extraction  ilevel.i|Hi|  by  l>r.  Coltn'll  in  America 
mid  used  with  great  sueceHii. 

in  nId-eHtalilished  Cleveland  praetii-e  the  HUrplus  heat  from  the 
bjniit  furmu  CM  is  eonverted  into  power  li\  mranx  of  shell-tyiw  boilein 
in  opi'ii  Hettings  and  non condeii-iie.;  Iean\  engiiu's  at  a  thermal 
vflieieney  of  about  o  jH'r  eenl.,  and  a'<  a  ■  onsM] ueneOj^t here  is  usually 
UUIc  giui  to  Rpikrc  The  advent  of  llie  exhiiiist  Htciim  tinbine  liaH 
(teen  taken  adviiiitagi-  of  in  Jt  good  ni  iii\  eimeH,  improving  the  thernukl 
iHonoiny  by  another  .'i  |mt  cent,  in  the  Middlesbrough  district 
iiloTie  the  boiler  feed  r<x-overed  at  the  |)owtT  coin|mny's  stiitiinix 
in  lliiH  way  pxeerils  2(M)  million  gallon-  |Kir  annum.  Krom  my  own 
experience  steam  plant  at  the  prisenl  lime  bent  fullils  the  principal 
piindilionn  of  i-ost.  thermal  elli.  iiiie\  and  reliability  nnil  iKwsitis«-« 
ndvuntngcH  over  gax  plant  in  Iniim  aiije  in  luu'  up  beat  in  other  (orni 
than  that  of  ^im. 

A  ir>  jxr  I'l.iit.  tliernud  edleiiMiiy  for  nia<lerii  steam  plant  fallii 
n  great  deal  ihort  of  what  it  in  |HM«ll>le  to  nbtnin  with  liirbliieH  of 
Inrv'e  ni/e,  hi^h  steani  temperatiiri"*  and  other  niils  to  isx>noiny, 
lull,  on  the  other  hand,  jt  in  an  advance  on  prcNeiit  practice  in  eom- 
paraliM'ty  small  statioiui.  It  c  biued  on  n  boihT  ellicieiuv  of 
7(1  |MT  cent.,  i\  Nteani  conNiimplinii  o(  II  lb.  p«'r  NhafI  kilowatt  hour 
(or   the  lilnwrTN  and    12  lb,    (oi    I  he   Id.tNldkw.  »ets.   under  t.rtlliiary 

eommenMal  eondltioiH  of  |m<    Mi|ieilirnl  nnd  vai  iiiiin. 

There  are  iioslatiHle  •<  ri\  ul  .M.  ,  i  I  la-  <|  unlit  it  icn  ot  null  nl  preKeiil 
UNi'iJ  III  Ihr  Noveral  proi  .  ,  .  f.(  iioii  anil  oteel  maiiidaetiife,  niul  I 
riMi.   Ihenfore,  only  inaU.    a   loiinh  i-linmln  of  tin"  an it   which 


would  be  saved  with  a  complete  sj-stem  of  heat  recovery  such  as  I 
have  described.  Assuming  that  on  the  average  the  coke  oven  and 
blast  furnace  ga.ses  now-  supply  the  blowing  plant,  the  auxiliaries 
and  one-fourth  of  the  requirements  of  the  rolling  mills,  then  more  coal 
would  come  into  the  scheme  to  the  extent  of  that  needed  for  three- 
quarters  of  the  rolUng  mills  and  for  the  steel  fiu-naces — an  addi- 
tional quantity  which  I  would  not  like  to  put  at  a  less  figure  than 
llcwt.  per  ton  of  steel,  and  which  on  last  year's  output^  would 
amount  to  about  5,50O,(X)0  tons  jierj^annuni.  This  coal  would, be 
saved  and  there  would  still  be  left  a  surplus  of  eiiergj-^above  the 
works  req  uirements. 

The  advantages  claimed  for  the  electrical  reversing  mill  have  been 
well  substantiated  in  practice,  as  is  borne  out  by  the  fact  that  there 
are  at  the  present  time  under  construction  at  least  seven  reversing 
mill  equipments  ranging  from  10,000-20,000  n.P.  in  size,  capable 
of  doing  the  heaviest  cla.ss  of  work,  both  roughing  and;firushing, 
with  outputs  of  over  50  tons  per  hour.  These  new[mills  will  together 
have  a  capacity  of  well  over  l.(t00,00tl  tons  of  steel  jier  annum.  In 
addition  there  are  numerous  alternating-current  motor  continuous 
mill  drives  being  installed  in  sizes  of  from  2.(HMi-Ui.(X>0_,H.r.  . 
|J[.The^most  recent  electrical  development  and  steel  works^practice. 
and^one  which  has  received  a  great  impetus  from  the  war  is  that  of 
the  electric  furnace.  It  may  be  that  the  quahty  of  steel  rails,  for 
example,  produced  or  partly  produced  eleetrieally,  will  be  such  as 
to  command  a  price  high  enough  to  bear  the  additional  cost  of 
production.  An  average  figure  for  melting  and  refining  is  75»t 
electrical  imits  per  ton,  which  may  be  compared  with  the  heat  ab- 
.sorbed  by  an  ordinary  gas-fired  furnace,  as  shown  in  Table  I.  .\t 
this  figure  the  mean  demand  would  not  be  less  than  2,6(X)  kw., 
and  the  maximum  about  3.500  kw.  This  addition  to  the  mean  load 
brings  it  up  to  12,100,  or  nearly  the'same  figure^as  that  t^iken  for 
the  average  output  of^the  generating  plant.  _    1!^^"" 

As  an  illustration  of  the  scope  of  future  electiiciU  development, 
the  total  electrical  energy  to  be  dealt  with,  assuming  the  figures 
given  to  apply  to  a  make  of  steel  of  14,000.0(HI  tons,  and  not  counting 
the  power  taken  by  the  blowing  plant,  works  out  at  :J.300.(HKt.(HKl 
ii!iit>:  per   iiiiMim.  with  a  maximum  load  of  over  C.imI.imhI  kw. 


Faraday  SocitMy. 


The  annual  general  meeting  of  the  Faraday  SiKMcty  was  held  o» 
Dec.  12.  I!tl7,  when,  in  the  unavoidable  absj-nee  of  the  president, 
the  chair  was  taken  by  Mr.  W.  H.  Bousfield.  K.t'..  K.K.S..  viee- 
prc.sident.  The  resignation  of  the  treasurer.  Dr.  V.  Mollwo  I'erkin, 
who  had  aetetl  in  that  capacity  since  the  formation  of  the  Soi'iety 
in  I'.HKt,  was  received  with  much  regret  Mr.  Roliert  Mond,  F.K..S.K. 
was  eli'ctcii  as  his  successor. 

The  following  oftieers  and  members  of  Council  were  also  elected  :-  - 

I'rrmiirnl  :  .Sir  HolH'rt  HadlieUI.  Bnrt..  F.R.S. 

lirr.l'ftiHrnh  :  W.  H.  Ucuslield.  K.C..  K.K.S  .  I'rof.  K.  tJ.  Donimii. 
I". !{.«..  Ur.  Kugene  Haauel.  Trof.  A.  K.  Huntimilnn.  Dr.  T.  Mnrtiii 
bowrv.  IMi.S. 

Cmincil  :  W.  K.  CooiHT,  Dr.  ('.  H.  Ucsch.  Dr.  .1.  .\.  Hnrkor.  F.H.S.. 
K^uil  Hatschek.  Cosmo  .b.hus.  l>n.f.  Alfred  \V.  Turter.  K.K..><..  K.  H. 
Itiiyner.  .\.  (innlon  .Snlnmoii.  Itr.  (w-orge  .Senter.  C«v.  M«gg.  K.  St<««i«no. 

The  report  of  the  Counell  slateil  tlwt  In  spite  of  iwlvertM'  eoiulitioiis  tlio 
past  yinr  has  |M'rlinps  been  one  of  11^1  most  fruitful  in  the  h^^to^J•  of  the 
Socii'ty,  whether  iiU'asiinMl  by  the  intorext  of  the  inivtings  liclil.  tlio 
vnhie  uf  tile  work  pulilishitl.  or  its  iielivilirs  in  the  wider  fieUI  of  scientific 
mill  leeluiiial  proKn'Sp, 

Kj»rlv  ill  the  year  thi<  SiM'iety  pre»ent«Hl  »  Meiiinraiuluiu  to  the  Ministry 
..(  Miiiiilioiis  nil  the  rrixluetiiMi  of  Synthetii-  Nilrop-u  Com|>.'iiMiU.  ami 
)»•<  an  oiiteiaiii-  i>(  ii  ConferiMire  which  tiMik  place  InMwj's'n  tvpn-MMil.-vlivii 
o(  the  .Society  and  of  the  MiinilionH  Inviiitioim  Ji)e|>iutment  ol  tho 
.MiniHlrx.  Ik  Nitrogen  Proiliiets  Coiiimitle<<  of  tho  l)ei«irtmeiit  «•»« 
fiiriui<<l. 

The  Si"iely   linn  lirexeuteil   l<i  the  ItepartnuMit    a  «eii.  ' 

report*  on   mmiy  nl   thi-  i>.«|«mI«  of  the  prohleiii   iimlrr 


drawn  up  by  Mt>mr«.  \V.  It.  Hounlirlil,  \V.  H.  Coo|ier.  V. 
IV'rkiii.  iind  K.  .S.  Spler«,  mul  it  \\n»  ftlwi  inilinlwl  "oi 

w-.rk 

The  SiM-iely  IB  eomlie  i. i.   -    n.  Ii  .ai         111.-  S.IIMK- 

lieu  el  SallKNIIll  ■•lh<l    ' 

a  )>raiil  (mill  the  |lep  - 

Cei»  rnl  «li«  il>»inii»   ! 

Mi'tlant.  <.r  (ihlAinuiii    lb 
iiii.illier  Kii  ■■  Itelrn.loM    Ma! 


l'-\)K>luiielit.il 


lt«lrAul4ine«  Ki'WNirrli  (nr  (In?  roiwidrtNli 
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THE   ELECTEICIAN. 


January  11,  1918. 


Some    Points    of    Interest  to    Northumberland    and 
Durham  Colliery  Engineers.* 

Bj-   A.    C.    XKI.SON.     " 

There  is  no  mining  district  in  Great  Britain  ^vhich  has  the  electrical  Instai^latioxs  at  WaLlsend  and  Hebbukn. 

advantages  of  Xorthumberland  and  Durham,  inchiding  the  resources  j  propose  to  give  a  few  particulars  of  the  phmt  we  have  instaUed 

of  one  of  the  largest  coal-power  electric  supply  companies  m  the  .^^  jj^^  WaUsend  and  Hebburn  Colheries  durmg  the  last  few  years. 

kingdom,  which,  on  account   of  its  size,  can  offer  current  to  its  con-  rpj^^  electrical  plant  installed  is  approximately  13,000  b.h.p.,  and  the 

sumei^  at  a  very  low  price  per  imit.  amount  of  current  used  is  11,000,000  imits  per  annum. 

The  two  counties  mentioned  are  separated  by  the  river  lyne,  ^^-^  j^^^.^  installed  two  large  direct-coupled  winders,  dupUcate  with 

which  separates  geologically  two  chstmctquabties  of  coal,     i he  coals  ^^^-^  ^^^^^-.^  ^^^^^  ^^  ^j^^  present  moment  a  third  is  being  installed. 

on  the  north  side  of  the  river  are  hard  steam  or  non-coking  coals,  ^y  j,^^  ^^.^^.^^  ^^  ^^^  ^j^^.^^  winders  are  interchangeable.    Particulars  of 

whereas  those  on  the  south  or  Durham  side  are  the  best  coking  coals      fjjggp  are  as  follows  : 

obtainable.     The  fact  of  there  beina  no  coke  ovens  north  of  the  Tyne  !>!„» ,,.  i-mn  nr^n  ,  „  „    ti,„        i        •   j     *■      ^                   j      *        „j 

.     ,-,,,,,               .1^1       1  "    ^     ..1                            1,      ,„,,„,i-„  Motor,  /30/l,9o0  B.H. p.,  three-phase  induction  tvpe.  wound  rotor  and 

(in  Xorthmnberland)  opens  the  door  to  the  power  supph  company,  ^j.^  ^.^^^^^  sq^^^^.  permin.,  which  is  direct  coupled  to  shaft . 

and  practically  all  the  Northumberland  pits  will  hnally  find  it  to  Depth  of  shaft. 1.080  ft. 

their  advantage  to  tak-e  their  supplies  of  current  from  this  sovirce.  Weight     of  '  cages  and 

In  Durham  many  of  the  pits  have  coke-oven  plants,  fioni  which  a  slings ; 86  c\vt. 

large  and  valuable  amomit  of  waste  heat  is  given  off.     The  cost  of  Weight  of  tubs 6  tubs  at  6  cwt.  each— .S(i  owt. 

fuel  in  the  production  of  power  is,  approximately,  70  to  75  per  cent.  Weight  of  coal  per  wind      (50  to  72  cwt.  We  liave  9.  10  &  12  cwt.  tubs. 

of  the  total  cost.     Where  there  is  waste  heat  available  the  colliery  Weight  of  rope  per  yard      U  lb. 

companies  naturally  make  use  of  it  for  power  production  ;  but,  even  IJiameterotrope lb/ in.  .    ,    ,,         ,„„ 

,      '  .,  .,     ,  •  .  1        r      ^1  1  ■      4,4^„  .„.,iroc,>i  (lass  of  rope Improved  patent  plough  steel  langs  lay 

then,  it  seems  the  best  procedure  for  the  coal  companies  13  to  make  an  No.  of  tubs  per  wind    ...'Six                             . 

arrangement  with  a  supply  company  to  generate  cairrcnt  froui  this  .p^^;^  ^^^^^^  ^^^.  ^^^^^  -     Jg^'^^^  jgQ_  aocnrdiriL'  to  tubs. 

waste  heat  for  them,  as  is  done  in  several  cases  in  Durham.     I'or  a  Tunc  of  winding  ; 50  seconds. 

Xorthumberland  collierj'  to  start  and  generate  its  owii  suppty  of  Time  of  changing 10  seconds. 

electricitv,  except  in  spec-ial  cases,  woiild  be  a  complete  waste  of  No.  of  decks  per  cage    ...     Three. 

time.     The  large  collierj'  can  make  power  more  cheaply  than  the  Type  of  guides,- Steel  rail. 

small   eollien-,    but   not   as  cheaply   as  the  central   station.     The  Vlt'gcatmotorterminals     2  750  volts. 

collierv"s  bus"iness  is  to  get  coal,  arid  the  manager  is  trained  on  these  (  ycles    t?'   .  o-  -  ,  t.  i  -  -  > 

,.          •  Tr                             ■        -i   ii                    xi     t--        ii    *   *i,     „«.,t,.ol  .\mperes,  accelerating  ...     Start  3/o  (after  six  revs..  l,.i). 

lines.     He  can  never  give  it  the  same  attention  that  the  central  .Xm^ercs.  steady  running'    140  to  170. 

station  organisation  docs,  nor  can  he  understand  it  as  well,    inirther-  Units  per  wind"              '.     5-7* 

more,  he  eannot  afford  to  hire  the  quality  of  brains  that  efficient  Units  per  ton    1-9 

l)Ower  production  demands.     The  time  that  the  executive  gives  to  an  Drum Parallel,  12  ft. 

isolated  plant  must  be  taken  fiom  other  work,  on  which  the  manager  No.  of  turns  On  scroll  of      28  turns  oi  rope  im  ilium  .uid  three  dead 

is  more  efficient,  on  which  the  dividends  of  the  concern  depend.  drum                                     turns. 

Power  ordinarily  represents  about  5  per  cent,  of  the  total  cost  of  Hat io  of  gearing   Direct.  ,.,,., 

prwluction.     The  ase  of  an  isolated  plant  compels  the  manager  to  I  >I'<-  "<  ™ntroller    Type  LI!  7B  h,,uul,  "'•'>  h'^'S  ,     f  ™ 

.                    ■•     -                 ,    ..        .,    1         ,  1  ,              ..                «:  •  „n,.  cloctrolvtc  l)cini' circulated  bv  a  pump 

devote  to  this  ;>  per  cent,  time  that  could  be  spent  more  efficienth  ^^^,  ^,,,^]^^j  ,,^.  ^-.^j^.^.  ,.i„.„,j,tion. 

on  the  remaining  95  per  cent.     The  central  .station  necessarily  has  .Makers  of  winder BritishWestinghousoElcc.  &  Mfg.  Co.(Ud.) 

a  better  load  factor  and  diversity  factor  than  has  the  i.solated  plant.  ^jfj,  ^j  ropes Over  3i  years. 

which  mast  be  built  for  the  maximum  load  of  one  establishment  j^^  ^^^  Edward  Pit  we  have  mstailed  a  smaU  geared  winder  of  the 

KinaUy,  extensions  are  less  expensive.     The  money  for  an  isolated  following  demcn.sions  :    Motor,  125  b.h.p.  normal,  250  b.h.p.  maxi- 

plunt  can  ordinarily  be  secured  only  by  bringing  the  concern  that  ^^^^^^^^^  230  revs,  per  min  ,  2,750  volts,  three  phase.  40  periods.     Thp 

n.st.8  It  nearer  to  the  limit  of  its  borrowing  capacity.  Nundiiig  engine  is  designed  for  raising  a  net  load  of  30  cwt.  from  * 

During  the  liust  sijt  years  I  have  been  constantly  engaged  in  sub-  ,|,.|,j,|  ^^f  g.j^  f^  ^^  ^^  maximum  speed  of  660  ft.  per  minute. 

stituting  electrical  plant  for  steam  plant.     Our  Tiits  produce  non- 

,.       "     ,         ,  1     -1    1  .  ■■  I  1,1  1     1    i  »•„,.  Drum  speed  2;f-3  revs,  per  mm. 

coking  coa  ,  and  we  decided  to  avail  ourselves  of  the  central  station  m,,..^,..  „„„„,i                      oqa  ..„„ .  „:.,..„;« 

,^       „,;     ^.  r    ,       ,         .f.       .  1-       .    1  •         A.4.-  .Motor  speed  z.i(t  revs,  per  mm. 

sujiply.     1  he  tirst  sU-jw  of  the  electrification  were  directed  in  cutting  d^.,,^^ <j  jj   (iiamotor  on  tread  by  8  ft.  wide. 

otf  the  low-pressure  boilers  and  the  naturally  inefficient  engines  Poucr  Plant  Company's  gearing,  machine-cut  double-heUcal  stag- 
working  from  them.  In  <rach  c<i.sc  comparative  prices  and  cost  were  ,_,^,,.^,^,  ^^,^^j^^  east-stccrspui  u heel,  forged  steel  pinion,  15  to  149  teeth, 
taken  of  up-to-date  steam  plant  and  electrical  plant,  and  it  was  found  ,.„(.iom.t]  j,,  an  oilti'dit  c  isiii" 

,n  most  inst^inces  that  the  electrical  plant  had  the  advantage.  ,\Uli„ugh  my  cx.rerien'cc  1ms  been  mostly  with  large  direct-coupled 

In  <om,.unng  .osts  of  electricity  taken  from  a  supply  company  ^^.._^^,^j,^  ^^,;„,  j,.^^,^,^,j  ^^^.^^^^^^^  ^  ^,^^  ^.^^,^,  f,,voural,lv  impressed  with 

With  tho.si-  of  Hteam  jilant  .olhery  engmeers  are  very  apt  to  errin  ^j^^.  ^^,^^^  ^^j  j,^^  ^j,^^„  ^,^.^_.^^,  ^^.^^^^^^,  ^^.^  ,,^,^.p  i„.st;,IUd.     The  advan- 

favour  of  the  latter.     J,)e,,rcciation  and  maintenance  charges  for  ,^^^^  ^j  eliminating  the  gear  as  a  source  of  breakdown  must  not  be 

Htenm  i.lant  are  commonly  underrated.     For  instance,  it  is  «Tong  fo,j,otten.  but  the  efficiency  of  gearing  has  so  increased  during  the 

only  to  take  the  .osl  of  .-oal  used  plus  cost  of  hremen  and  <;ost  of  ,^,^j  j^,^^.  ^,^^^^  ^^^^^  ^y^.^       r^  ^,,^,^  ^^^^^,  ^  ignored  with  safety,  and, 

repair,  and  depreciation  on  the  actual  boiler  jilant.     Depreciation,  .o^.j.n^j;  ^,,^4  simultaneous  decking  is  po.ssiblc.  a  geared  winder 

mainlemincc  and  rejiaii-s  should   be  taken  0.1  stcani-pipc  ranges,  ^^■^^^  ^.^,jj^^^,  ^,^,,,,^   j^   j^^^^^,,           ^{^^^     -^yith  gearixl   winders  the 

wutCT-pipt.  ranges,  boil.-r  pumi«  and  joints  of  same  (which  require  _^^,^,,^,,  ^,^^,^  _,^j           -^^^  ^^  ^^  _^^  mas.sivc,  and  the  starting  and  stop- 

loorc  renewals  and  repairs  than  electric  cables),     Spci-ial  railway  .^  niovcmcnts  are  more  simple.     An  interesting  fact  which  has 

..dings,    wagons  and   bunkers   arc   iiece.'.sary   for  supplying   coal   to  ,|,,v,.|„p,.,|  in  the  ase  of  electric  windcKS  is  that  the  life  of  the  winding 

boilers  I    th.-se  n.-c<l  repairs  and  renewals,  an.l  the  Ki.lmgs  have  to  be  -^  considerably  incre.wed.     The  continued  stopping  and  start 

r.-g.i  arly  elearie.l.  due  lo  ...al  falling  from  wag.ms.      Inlere.sl  sl.ouhl  .,,^  ^f  ^^.,,,,,.,.^  „^,^^^^   ^,,^  switehgear  a  most  important  part  of  an 

be  charge.!  for  coals  lying  in  bunkeiH.  and.  h.sidcs  I  „•  actual  wages  ^.,,.,.,^j,.  ^^..,^^,^^_,  ^    ,;    „^„,      t,,^.  ^.^^^  jt,  i,„,  ,„  <1„  js  ..ncrmous.   Tlie 

ol  ll,e  llremaii.  hiH  comi.-nsationinHUrun.e  and  CO  heiy  house  and  ,._,^^    ^,^,(,^,,     „  ^^..^j         .switches     supplic.l    were   not    piopcriy  con- 

coals  should  not  be  forgotten.      1  h.-se  houw-s  could  be  utilised  for  „,,,„,^i,.,|    f^,.  „,^    ^^,„,.,.         ^^^,        ..perated    by    han.l    and  in  eon- 

rx.ra.oa    prodii.-erH(  hargo^HhoMld  Im-  ...ad.-  f,,rth..  locomotive,  ■^■^^,,     „.;„,    ,,„.    rotor    resistan.-e.     whi,  h     was    pra.tically    all 

driver  and  Hhuiiter  taking  coals  to  l.oilerH.     All  I licse  ami  many  other  -,,,,,  ^,,     „,,,    ,„o„„,,„     „.|,^.„    ^^^^.    ^„i,<.|,    was   closed,    if  I h<- brake 

.te.nHareeli.ninatedbytaking.uiient  from  a  supply  company,  and  „„,,,,.,, ,„„„|    ,„    ,|,i,      oint    the   winder    nie,-d    away  at  full  speed. 

IIh-v  should  iH-chargclagai.*!  the  HUwiin.  ,,.|,j„    ,„,,„„^    ^,,,,j    ^,,,.    J.^,^,,,.    ,,osi.stance    had    to    be    put    in  circuit 

In  eleclncaw.mlilig  (here  iH  a  saving  of  wear  and  tear  on  the  ropes  ,„    j^^f,,,,^    „,,,    ,^^^^,^p    ,,^„,,,    ,,^,    ,.,,,,.,^„,,,    ,„„|    „„,    „.i„^i,.,,    «,, 

and  rag.-s.  an,   the  maintenance  cost  of  the  slm  I  guides,  cond.ickirs,  |„  ,^j,,.„„  ,,,  ,^  ^,^f,,           ^       ,,,,,,.  ,.,,^„n  „f  ^,,j„  „,„„  „,„,  ti,^.  «,vik-li 

Ac.isicduced.diietothestcadierworkiiiRoleh-clii.wimlerH,     l.his  „,„„  „„„„,,i,|„.„  „pp,V,j   „j,ai„   „,„|   a  fresh  stni-l    had   to  be  made. 

alM>  applies  to  eli'ctrical  haulnges.     (irealer  MUiiplnity  of  eonlrol  is  ^.  .                        !    .     _     f                 .-■ — 7- 

obtuinod  by  winding  ele(-trlcully,  «ncl.  eonHcqiieiiliv,  enginemcn  *  M"Uii«  mianinliM'  that  the  total  energy  conHiunptiini  per  wind,  in- 
being  easily  trainml.  they  are  not  Iho  maideiH  of  the  Hitualion,  iw  chiding  auxiliuiies,  hut  not  inoluiUiig  changing  decliN.  sliall  not  exceed, 
v,,th  steam  winders,          '                                                               -n-hen  laiHing  (10  cwt,   of  eoal :-  ^                                        ^ 

•    \l,.<lrarl  of  a  |'u|HT  reiid  Iwloro  Iho  Norlli  iiM'jii/l.uidl.rHncli  of  the  m7  I                                              I, Kill         1 .22MI .  sliafi, 

iiitinn  (it  .Milling  ICIoctrlonl  Kngineei  1-                                               '                                   '•  '  '• 
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Thw  not  only  lost  time  in  coal  dra\«ng  but  reduced  the  life  of  the 
switch  contacts.  Hea\'y  rushes  of  current  obtained  at  the  moment 
of  making  switch  contact  when  the  rotor  resistance  was  practically 
all  out  caused  arcing  between  phases,  tinally  breaking  down  the 
insulatioa  To  obviate  the  above  fauhs.  the  makers  designed  and 
.  supplied  an  electrically  and  air-opcr;ued  set  of  stator  reversing 
switches,  of  ample  dimensions  for  oil  and  greater  distance  between 
phases.  Also  provision  was  made  for  releasing  the  gases  generated 
by  the  breaking  of  lica\-y  currents  in  oil. 

For  the  sinking  of  one  of  our  Risiiis;  Sun  shafts,  22  ft.  diameter, 
140  fathoms  in  depth,  we  decided  to  use  the  permanent  electric 
winder  and  switchgear,  and  were  very  soon  more  than  satLstied  with 
the  resillts.  Water  winding  to  the  extent  of  500  gallons  per  minute 
was  dealt  with  by  the  winder  during  tlie  sinking.  The  conditions 
of  sinking  with  an  unbalanced  load  are  a  severe  test  on  switchgear, 
but  we  had  no  trouble  whatever.  The  tost  of  maintenance  on  these 
switches  for  12  months'  winding  coal  is  as  follows:  46  contacts, 
£19  ;  10  contact  springs,  7s.  ;  66  gallons  new  oil,  £10.  14.s.  6d.  ; 
80  lb.  white  waste.  13s.  6d.  ;  and  time.  14.  5s.  ;  total  £35. 

Before  leaving  electric  winding,  I  should  like  to  show  a  point  in 
favour  of  its  greater  safety  as  compared  with  steam  winding.  \\  hen 
a  steam  winder  Ls  in  motion,  the  braking'  is,  in  some  cases,  done  by 
putting  the  steam  against  the  winder.  If  this  is  done  too  severely, 
it  might  easily  draw  the  rope  from  its  socket  and  precipitate  the  cage 
to  the  pit  bottom.  In  ele<tric  windinj;  the  switches  can  be  set  to  do 
easily  the  ordinary  braking,  but  would  trip  in  the  cveiit  of  a  too 
severe  application.  The  smoother  running  and  more  regular  .speed 
of  these  winders  make  them  easier  to  handle  with  a  luininiuni  of 
braking.  The  same  switch  .setting  makes  the  operator  use  his  brakes 
for  all  ordinary  purposes,  only  using  reverse  current  when  abso- 
lutely neccssarj'. 

('rtder/jTound  Haulage. — In  this  class  of  work  electricity,  owing 
to  the  intermitteney  of  the  work  and  the  distance  from  its  source 
of  flower,  shows  its  great  advantages.  For  tlie  main  haulages 
it  in  ideal,  and,  when  taken  underground,  it  obviates  the  abomination 
f>f  a  running  set  of  rope.s  in  the  shaft  or  the  alternative  of  pipes  down 
the  shaft.  It  must  not  be  forgotten  that  Imth  the  ropes  and  pipes 
in  the  shaft  are  restrictions  to  the  ventilation.  For  the  secondary 
haulages  it  also  has  great  advantages.  I'or  large  main-and-tail  and 
direct- haulage  gears  the  liquid  type  of  controller  with  reversing 
switches  is  by  far  the  best.  They  are  slightly  more  ex(»cnsivc  in 
first  cost,  hut  considerably  cheaper  to  maintain.  The}'  are  also  less 
liable  to  breakdown. 

In  the  original  I'aper  detailed  particulars  of  haulages  recently 
installed  are  then  given,  and  are  followed  by  data  on  some  recent 
changes  in  nystems  of  ventilation.  Thi-sc  changes  prove<l  highly 
Ijoneficiiil  nnd  economical  in  working.  The  total  saving  effected  is 
caleulnt4-d  to  amoinit  to  3,107,.").">O  units  |ht  annum. 

The  application  of  electricity  to  fan  drives,  with  the  motor  con- 
nected direi'tly  to  the  fan,  is  attei\iled  with  ilinicuUy  owing  to  the 
ipeod  of  ordinary  motors  being  <-onstJint.  In  the  ea.se  of  motors 
driving  fans  throut;h  h<>lts  or  ropes,  we  have  also  fomid  that  the 
changing  e>f  pulleys  to  give  an  increase  op  decreas*'  in  the  revolutions 
of  till?  fan  is  idso.  to  a  I'ertain  extent,  not  altogether  reliable.  The 
change  hits  often  to  be  done  at  week  ends,  d  is  hurri  d,  anil  the 
rCHults  are  Hiimetimes  hardly  what  was  anticipatisl.  To  avoid  this, 
we  are  installing  a  l.">(»  ii.i'.  adjustable --iieed  |»>ly|>haMe  induction 
motor  with  seven  s|><'ed.s — luimely,  ~l'<'i.  3(X>,  IMo.  KMi,  4S<I,  (VtMt  and 
KfK)  n-vii.  per  mill. 

In  the  original  I'aper  the  author  next  givM  full  (uirticulars  of  the 
pumping  maeliinery  in  the  various  I'ollieriei*,  which  is  electrically 
driven. 

Klis'lriciil  air  com  pressing  in,  owiiin  In  the  im-lasticity  of  the  !<\nft\ 
of  (KilyphaM'  motors,  attended  « il  li  dillicultv  of  eioniiinical  n-giila- 
linn,  ;iH  HJtli  electric  drives  of  fan-'.  W  lien  the  jin'ssure  is  reached 
with  a  sl<-iiiii  coiii|ircNHor,  the  govcinm  <  omex  into  action  and  hIouh 
diiwn  till-  engine  until  pn-sHim'  is  ngaui  n><|iiireil.  Ill  the  ciLse  of  a 
motor  drive  we  have  tried  wveral  type*  of  control  with  a  view  to 
(xoiioMiy  when  the  compressor  is  iiol  fully  nuployeil,  and  have 
liiially  deciilr.l  I  hat  aiitoniatic  loiitiol  by  coiltaelor  gear  is  the  best 
priu'liie.  The  foUowiiit;  liguren,  liikeii  iHi  a  3,(Htt»  ciibie  (I.  com- 
pressor,  show  the  Ha\  iiiu  to  Ih-  ;;aiiicd  b\  inslalliim  I|i<m  gear.  The 
.  eoiiipri'SNor  and  motor  rei|iiin'  mie  liflb  limd  when  niiiiiing  light, 
Iherefon-  the  eiieruy  coiisiiMiplioii  would  be  HI  kw.  at  a  |)owiT  (actor 
of  II  I'J.  Amiiiniiig  that  the  co^t  of  current  in  one  lliini  of  n  |M'niiy 
|M'r  unit,  the  cost  of  mie  hour's  running  light  works  nut  at  2«.  M. 
Awumiiig  It  «i\  days'  week  of  III  hours,  nnd  that  during  only  one. 
thirfl  of  Ihw  iNTiod  tlir  set  wa^  i  ouniiig  liuht,  then  I  he  cost  of  piiergy 
IMT  UTs.k  uiiulil  be  Is  liiiicM  L'..  :id  ,  which  MHinls  l.'i.  ««.  |n>r  »i>ck, 
which  repn-seiils  tjso  |MT  aiiuuiii.  .\ddr<l  lo  t\\\-.  we  get  mom 
••Ihrii'iit  coiiiprDuiioii  and  liibricalion  as  the  heated  eyliiidrm  ami 
lienrinu"  are  ciioliiiif  duiiiiL-  .1  milim.-  imthmIs. 


Screens  and  Shops. — All  the  machinery  for  our  screens  and  shops 
is  driven  electricjilly  and  on  the  unit  sj'^tem.  In  the  case  of  screens, 
each  belt  and  tippler  has  its  own  motor,  and,  as  the  same  size  of 
motor  is  u.snally  employed  for  driving  shops,  the  advantage  as 
regards  spares  is  obvious.  Each  blacksmith's  hearth  has  its  own 
motor,  so  that  the  night-shift  blacksmith,  instead  of  running  a  large 
blower  of,  say,  5  h.p.,  runs  his  own  small  \  h.p.  blower,  and  that  only 
when  he  requires  the  draught. 

EUclric  Mi  tiers'  Lamps. — ^We  have  at  present  1,000  electric 
miners'  lamps  of  the  Ceag  type,  which  are  used  chiefly  by  the  putters. 
These  lamps,  although  more  expensive  in  first  cost  and  maintenance 
than  oil  lamjxs,  justify  their  adoption  for  the  followiiiir  reasons:  It 
is  practically  impossible  with  ordinary  use  to  lose  your  light,  as  in  the 
case  of  an  oil  lamp,  which  goes  out  with  the  slightest  knock  or  falL 
This  avoids  the  putter  having  to  walk  a  considei-able  distance  in  the 
dark  to  a  lighting  station,  which  usually  causes  some  loss  of  work 
to  the  hewere.  By  their  better  and  more  continuous  hght  they 
increase  the  output.  They  reduce  accidents  and  facilitate  the  repair 
and  replacuig  of  tubs  on  rails.  Although  the  makers  claim  many 
other  advantages  for  them,  these  are  the  jwints  that  appeal  to  as. 
Before  leaving  this  subject,  I  should  like  to  mention  that  1  consider 
there  is  a  great  future  for  a  good  dry-cell  miners'  lamp.  For  the 
re-lighting  of  the  oil  lamps  underground  we  have  installed  several 
magneto  re-lighters  in  place  of  the  sparking  coil  and  accumulator 
type.  This  avoids  the  carrying  in  and  out  of  the  mine  of  accumu- 
lators and  charging  of  same,  and  the  result  is  a  more  eflScieut  re- 
lighter,  with  practically  no  maintenance  cost. 

Signals. — All  of  you  will  remember  the  long,  weary  trails  in-bye 
to  put  right  the  battery  of  Ijeelanche  cells  attached  to  the  under- 
ground signals.  Some  three  years  ago  we  adopted  the  practice  of 
supplying  our  shaft  and  undcrgromid  signals  with  ciurent  from 
motor  generators  and  accmnulators  in  place  of  these,  with  the  result 
that  faults  are  practically  nil  and  maintenance  charges  have  been 
reduced  to  a  minimum,  whereas,  in  the  days  of  Lcelanche  cells, 
stoppages  were  nimierous.  renewals  expensive  and  the  relations  of 
the  management  and  electrician  always  at  brcakim;  jwint.  •  Some 
time  ago  we  installed  a  Sterling  shaft-signalling  system  at  one  of  our 
pits,  which  has  been  so  satisfactory  that  we  have  placed  orders  for 
similar  .systems  to  be  made  for  our  other  pits.  The  construction  of 
the  apparatus  is  of  the  most  substantial  de.s<'ription  and  practically 
unbreakable. 

Before  concluding,  I  should  like  to  mention  one  great  advantage 
of  taking  a  supply  from  a  power  company  in  abnormal  times.  When 
our  pits  are  idle  for  want  of  shipping  or  from  any  other  cause,  such 
as  strikes,  &c.,  our  power  costs  are  rediictnl  to  a  point  which  uo 
colliery  company,  either  steam  driven  or  generating  its  own  elec- 
tricity, can  ever  hope  to  achieve. 


Creep  of  Rails, — Two  Papers  on  this  subject  were  road 
before  tlic  In.stitiition  of  Civil  Engineers  on  the  Stli  inst.  The 
first  WHS  by  Mr.  K.  Reeves.  It  occurred  to  tlie  author  some 
years  ago  that  light  might  he  thrown  on  the  cause  of  mil-creep 
liy  making  a  few  simple  ex^ieriinents.  He  began  by  jm-ssing  a 
woiiden  wheel  several  times  in  .succe.-vsion,  in  one  direction,  over 
11  planed  white-pine  lath  resting  on  ii  harilwimd  bench,  and 
found  to  Ills  surprise  tin-  lath  had  moved  bodily  about  2  mm. 
in  the  direction  <>(  travel,  the  total  amount  of  the  latt.T  having 
been  abiiiit  1 1  metres.  I'p  to  that  time  the  author,  in  coniinon 
with  many  other  railway  I'ligineers,  had  lield  the  o]iinion  that 
creep  wils  ]iro|iably  in  the  main  iiue  to  temperature  chanjjes, 
assisted  by  the  movemi'nt  of  tniiiis.  ![<•  then-fore  made  a 
further  series  of  experinieiits,  not  only  with  ]iiiie  laths,  hut 
al.Ho  with  lliit  iron  bars  on  side  and  on  edge,  and  with  a  strip  of 
iiidiarubbiT.  'I'lie  broad  conclusions  at  which  the  author 
arrived  were  :  (I)  Creep  of  rails  is  due  primarily  to  deformation 
of  the  rail  iLS  the  wheel  pa.vses  over  it.  It  may  be  likeninl  Ui 
the  iniivement  of  dough  when  rolled  under  a  rolliiix-pin-  ('-) 
The  more  violent  the  deformation  the  greater  the  e«Ni<p  ;  that 
i.H  to  say,  that  creep  is  iiicriMsed  by  (<i)  incn-asiiiy  the  wheel 
load  ;  (/»)  diminishing  the  rigidity  of  the  rail  by  either  nMlucmg 
Its  seel  ion  or  using  a  weaker  material.  Creep  is  greater  down 
hill  than  up  hill,  but  is  by  no  means  ab.senl  on  the  latt-T  It 
IS  always  with  the  traHie,  On  single  lines  there  is  noriiially 
no  trouble  with  creep.  The  seeoiul  Paper  w  is  bv  Mr  II,  P. 
Miles,  and  de.scribe.t  invest igalious  of  the  plieMiiii\eii,.ii  ol  croi-p- 
iiig  rails,  made  by  him  for  a  pi-riod  of  live  years,  on  a  b-nglh  of 
line  ill  this  country  of  which  he  had  charge,  ronsistittg  of 
.Viii  track  miles  of  mam  and  branch  lines. 
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The    Commercial    Development    of    Engineerinj^ 

in   Cliina, — II.* 


By    S.    W.    H.    Mc«iRK<;t»R.    A.M.In»I.C.E.,  M.I.Meib.K.t 


Electrical  Development. 
Japan  is  an  important  factor  in  considering  the  possibilities 
of  electrical  business  in  China.  She  has  advantages  over 
Western  nations  in  cheap  freights,  cheap  labour  and  in  the 
lower  cost  of  copj)er.  Certain  unsciiipulous  Japane.w  mauu- 
facturers  have  caused  annoyance  and  some  loss  to  Britisli 
manufacturers  by  copying  and  selling  certain  articles  pro- 
tected by  patents  and  otheroi.se,  adding  also,  sometimes,  the 
original  trade  marks  and  manufacturers'  name.  It  is  difficult 
for  British  manufacturers  to  protect  their  interests  in  a  country 
like  China,  which  has  no  patent  or  trade  mark  lavrs,  but  no 
doubt  the  Japanese  Government  will  find  means  to  deal  with 
the  many  complaints  which  have  been  made,  and  put  a  stop 
to  the  practices  referred  to.  In  regard  to  small  fitings,  lamps, 
insulated  wire  and  cible,  the  Japanese  are  making  a  serious 
attempt  to  capture  the  Chinese  market.  The  material  they 
are  turning  out  suits  the  market,  whilst  their  selling  organisa- 
tion is  excellent,  commercially  and  technically. 

Previous  to  the  war  it  must  be  admitted  that  British 
electrical  manufacturers  had  no  organisation  in  China  that 
could  serioush  compete  with  the  American  and  German 
concerns,  particularly  the  latter.  The  figures  show  that  we 
do  about  'M  per  cent,  of  the  electrical  trade  with  China,  but 
this  is  due  more  to  British  influence  in  various  forms  than  to 
efficient  selling  organisation.  Apart  from  the  question  as  to 
how  far  it  is  worth  while  lO  seriously  tackle  the  China  market. 
it  is  very  much  easier  to  state  the  difficulties  of  the  situation 
than  to  suggest  methods  of  overcoming  them.  The  individual 
large  firms  may  well  be  left,  to  investigate  and  form  their  own 
c-onclusions;  for  the  others  it  would  almost  appear  that  repre- 
sentative associaaons,  such  as  the  B.J'j..\.M.A.  and  Briii.<h 
Kngiueers'  A.ssociation,  shoidd  be  able  to  olfer  advice. 

Some  general  observations  on  selling  organisations  are  given 
later  on  in. this  article. 

Klectric  tramways  e.xist  only  in  four  towns,  Dairen  (Man 
churia),  Hongkong.  Shanghai  and  Tientsin.  (.Concessions 
have  been  granted  for  the  cities  of  Hankow  and  Peking  ; 
that  for  Hankow  is  Bri\;i.sh,  but  in  the  case  of  Peking  ther<' 
ure  several  claimants  for  -ihe  concession,  of  which  the  strongest 
appears  to  be  the  Banque  Industrielle  de  Chine  (French). 
The  existing  tramways  are  a  great  succes.^.  ])articularly  the 
Shanghai  system,  but  there  are  no  other  immediate  jjossi- 
biliticN  beyond  those  mentioned,  as  the  oidinary  Chinese  city 
Htrects  are  .so  narrow  that  a  tramway  inean'<  wliolesale  widening 
and  repaving. 

The  telegra])li  system  now  belongs  to  the  Chinese  Govern- 
ment and  is  r»]>irlly  extending.     In  15>I3  the  figures  were  ; 

l/mgth  of  land  liniM      ;{7,40:i  miles. 

aerial  lincK    51,103      ,. 

Siilimnrinr' inViloN  1,002 

Ifi'liTKrouniJ  cahleK  102 

.Mnrw  iiiHlrunientH  in  uiH-    l,7K!t      ,, 

VV'heatiitune     ,,         „  47      ,. 

'Iiine.se  charsntiMH  I'.re  telegraphed  ))\  means  of  a  sim|iie 
code,  in  wliich  a  nundjcr  is  allotted  to  eiich  character. 

There  Ih  a  growing  tendency  to  advertise  publicly  for  tenders 
lor  telegraph  «uj)|»lieH,  but.  I  lie  mevliods  adopted  are  not  satis- 
factory, inasniucli  us  lump  siiiii  prires  are  HNl<e<l  fur  thousands 
of  jteinH,  many  of  trilling  value,  und  it  is  ilillieult  ^o  iniluci' 
Uriiitli  manufacturcrH  t<i  take  the  nece.SHary  tiduble  in  pre- 
paring tendern,  which  may  not  always  be  eonsidi-red  strictly 
on  their  ineritM. 

WireleH.H  inst'illationM  under  both  the  Telefiiiiken  and  .Marconi 
M'HteniH  have  been  ereeled  at  HoniP  l-'t  renires.  of  which  the 
principal  are  at  I'ekini.',  Kalgiin.  Shangliui,  Woosung,  Wuchang 

•Hie  pr>'viniiiiarti<'li'»|i|H'iirc<l  in  'IIIK  Ki,l!(Tlil<,'r\Mif  Dee.  7tli,  ]i.  33H. 

1  .Mr.  .Mi<;ri'Kor,  who  tiiiii  nvently  rolumml  to  Knuland,  wu«  roNJdciit 

in  (.'liiiin  (or  mini-  tliri-e  yearn  ax  Mie  principal  ri'prvM'iitulive  u(  a  niimbor 

of  Itnti.l.  .  .i>'irM',.ni.''  nn.toidu  ( lir.  r<. 


and  Canton  ;    considerable  extensions  are  pending  under  the 
Marconi  system. 

Telephone  systems  exist  in  H  towns  and  extensive  develop- 
ments may  be  expected.  Figures  as  to  numbers  of  subscribers 
have  not  been  published.  The  general  tendency  is  to  adopt 
American  and  Scandinavian  instruments. 
Other  Indu.=tries. 
The  present  stage  of  industrial  or  factory  development  in 
China  is  indicated  bj  the  following  statistics  from  the  ''  China 
Year-Book  of  1916:— 

Factorie.^,  d-c. 

Albumen    II 

Ar.senals,  Government  15 

Breweries    ■ lt> 

Cement  and  brick  works  IS 

Chemical  Works    2 

Cotton,  spinning  and    weaving  (spindles  1,000,000,  looms 

K.OOO)     ...^. o(i 

Bocks,  shipbuilding  and  engineering  works    i'.i 

Electric  light  works     60 

Flour  mills  , 41 

Gas  works   4 

Iron  and  steel  works  1 

-Mints,  Government   7 

Oil  mills Sr^ 

Railway  workshops  II 

Kice  mills    10 

Saw  mills    '. , SI 

.Smelting  works  10 

Tramway  sy.stems,  electric 4 

WateiTVorks    17 

Teleiilione  systems  , 14 

These  figures  show  .s\ib.stn,ntial  progress,  bux  more  particu- 
larly how  little  has  really  been  accomplished  when  the  area 
and  resources  oi  the  country  are  considered. 

Of  the  various  factories,  cotton  spinning  mills  are  the  most 
important,  and  great  developments  may  be  expected  as  soon 
as  conditions  permit.  Electric  dri\ing  for  these  mills  is  well 
to  the  fore,  particularly  in  the  Shanghai  district.  The  Chinese 
Government,  recognising  the  importance  of  cotton  mills  in  the 
commercial  development  of  the  country,  is  adopting  measures 
in  regard  to  improved  methods  o£  growing  cotton  and  the 
I'rectioii  of  mills.  All  the  natural  conditions  exist  for  growing 
cotton  of  excellent  quality  in  almost  unlimited  quantities. 
The  difficulties  in  the  way  are  the  antiquated  methods  of  the 
•  'hine.se  and  the  system  of  small  holdings  under  which  the 
pi'oprietors  will  net  part  with  their  land.  This,  togcvher  with 
the  fact  that  foreigners  cannoc  own  land  under  any  circum- 
stances, makes  it  impossible  for  cotton  to  be  grown  under 
proper  conditions  and  on  large  areas. 

Flour  milling  is  a  slowly  developing  industry.  Bread  is  one 
of  tlie  few  things  thau  is  new  to  ohe  Chinese.  It  is  not 
.i(!ce])tal)le  to  them  and  is  said  to  be  beyond  their  powers  o' 
ilige.stion.  On  ihe  other  hand,  Hour  is  being  used  in  in 
cicasing  quantities  for  various  cooking  purposes.  The  im- 
ports 01  flour  into  flhina  in  11*13  were  150,0(»()  tons,  valued  at 
i:i,()()(),000.  The  machinery  in  the  flour  mills  is  mostly  of 
Ameiican  origin,  as  being  cheaper  than  British,  whilst  Uie 
American  sejling  methods  in  this  class  of  niaciiinery  are  be.ler 
adajned  to  the  idiosyncrasii\s  of  the  Chinese.  Wheat  to  the 
.alui-  of  £70;>,()(h)  was  exported  in  l'.H.'$.  Vast  territories  exist 
in  the  Nonfi  suitable  for  the  production  of  wheat  on  a  large 
scale,  but  await  development  us  in  the  case  of  cotlon. 

Oil  mills  aiul  kindred  i)lant  tor  dealing  wiih  native  produce 
olTer  great  prosjiects.  The  value  ol  this  trade,  excluding  tea 
and  silk,  was  about  t'io.d'IO.OOl)  per  aiinuiii.  The  hulk  oi  the 
produce  WHS  shipped  to  Continental  l)orts  and  I  lie  i)Msiness  was 
largely  in  German  hi'iids.  American  and  .lupaiu'se  as  well  as 
British  firms  are  making  strenuous  ejldrt's  to  ('aiituro  this 
piodiice  trade,  whicii  is  likely  to  largely  iiu'icase  after  the  war, 
and  ninsiderable  quantities  ol  machinery  will  be  required  for 
cliMiiing.  giinliii"    ri'liniiig  and  ]iacking. 
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Agricultural  machinery  shows  small  prospects  of  develop- 
inoot.  The  farmers  or  peasant  pniprietors  are  very  ignorant, 
•extraordinarily  conservative,  extrciii.ly  poor  and  altogether 
lacking  in  the  spirit  of  co-operation.  They  are  content  with 
their  primitive  home-made  appliam  is,  distribution  to  any 
distance  is  at  present  impossible,  wliilst  labour  is  cheap  and 
unlimited  in  quantity: 

The  immediate  ])rospects  of  the  di\  I'lopment  of  the  use  of 
machinery  in  factories  or  works,  otlni  than  these  mentioned, 
are  not  very  great.  The  wants  of  tin-  ])eople  are  very  limited 
and  labour-saving  machinery  or  ap])li;inces  do  not  appeal  to 
them.  The  Chinese  themselves  appiur  to  be  incapable  of 
.successlully  managing  any  manufacturing  or  producing  concern 
except  on  the  smallest  scale,  whilst  tIi.'  i-nterprise  of  foreigners 
is  restricted  by  the  insecurity  ol  propir.y  and  inability  to  own 
land  outside  the  Treaty  ports. 

In  the  foregoing  an  attempt  has  bi'iii  made  to  give  a  rough 
idea  of  the  actual  conditions  prevailiin.;  in  China.  In  dealing 
■with  the  purely  commercial  aspect  ii  is  desirable  to  consider 
the  engineering  and  metal  trade  n-tuuis.  The  1913  figures  are 
given  below  as  being  the  best  results  so  far  obtained  and  free 
from  war  interference.  The  estimal  c  d  percentages  of  engineer- 
ing material  and  metal  products  supi)lie(l  by  various  countries 
are  al.«o  given. 

rh,„„  l--,„„„.,ri„.,„.„l  M,i<il  Trades,  1913. 

A.*  B.t 

K\|M'rls  from      Total  imports 
(inal  Britain,   from  all  countries. 


Alctals,  iron  and  stfi'l    

„       other  than  iron  and  steel   

.Machiner}',  all  kinds  includingoloctrical 

.VrniR  an<l  munitions    

Klectrical   good.s     and    material   othci 

than  raacliineiy  

>ihipn  and  boats  


i:i.llH),000 
120,000 
.".4(».000 
.".O.IKKI 

l.'ill.tMHI 
U'."ilt,00(l 

1:2,210,000 


£2,(>00.00(» 
1,700,000 
1.840.000 
l.OiiO.OOO 

4liO,IMH) 
Not  recorded. 

£7,()6O,0OO 


Totals 

Ferreiilaqpji  of  KiKjineirimj  and  Mi  I'll  Tmdf^  (approximate). 

Orcat  Britain    .'JO  percent. 

Germany  (arms  and  munitioHB  10  per  cent.)  23      „ 

.Inpan  (copper  12  per  cent.)     21 

Belgium II        .. 

I 'nitcd  StatvH  of  America    II 

RuKHia    •'>      ., 

Franco     I'.t    ,. 

other  i-onnlrii's      .  ..        2-.'>    ,. 


I 


The  (.'hine.Hc  customs  are  dire(  i. 
Uritish  |irediiiiiinutiiig,  and  thei 
aertirnle. 

lieing  a  Hritish  Possession,  tl 
juriwlietion  over  ILotigkong  and  I 
country  in  regard  to  statisticH. 
of  Hongkong  with  China  (Chino 
£43,(K)(»,(MK).  or  nearly  on<-  third, 
rccordsare  kcjit  at  Hongkong  of 
nation  of  either  iin|iortH  <ir  expo 
ol  ftiMsh  count ry'.s  trade  ran  only 

The  oiitHtaiiding  feiture  of  tin 
figUrcH  is  the  .Miiiallne.sH  of  the  li 
iIiIh  the  cjise  with  inucliinery  expi 
figure,  i'.'>IO,iMi(l,  is  iiiuiic  up  i\n  d 

Uachinr 

liOcnnint  ivcM 

runipini.' 
Klein.  ,il 
Hollers 

Mininit     

H4^wiiix  MachificH 

Textile 

rni'niiMiernlcd 

l'«rrlitK<'".  riidwii\ 

nllollK'i- 
lni|ileini'iit'  ami  tool " 

V.   I    Id.lllMI. 


KM)  |Mf  cent, 
ly  roii„i((lled  by  "  foreigners," 
r  ligiircM  may  bo  taken  to  be 

he  I'liineMe  Ciistonis  iiave  no 
reii  I  liat  Port  as  a  "  foreign  "' 
Till'  import  and  export,  trrade 
<!•  Cii^toMiH  figure.'!  19I.'J)  was 
•f  ilic  totaltradeof  Chinii.    No 

tlici  .pimtry  of  origin  ordesti- 
II-.  ri.iise(|tleiitly,  percentages 

lie  a|'|>roxiinateiy  e.stiinaled. 

'  eM^;u ring  nnd  inet:il  trade 

isiiie---.  done  I'jtrticiilarly  i.H 
Ills  I I  Un'ftt  liritain.     This 


£10.000 

2..MH1 

II.OINI 

I2.IHNI 

I.IHNI 

2:i,0<NI 

I:m.inni 

2«H),.VMI 

iih:i,(MHi 

22.IHHI 
III.INMI 
.M.IHMI 

l.')43.(NNI 
diipa.    Honukiinw  inelmliHl. 


*  llrilmh   Honril  of  Tntile  liu" 
,1  •|.,.iM»i'  Icm^mI  Icrrilntie-  ■v.  I<|.|.   I 

t  I  liitieoe    I'lmtniM.!     lii'iMi  '         I'l.K,     valllM.       OimkIk     rrMiitliiinK    In 
llont;! 1'  '>!  which  no  t rd  >■  Ucpl.  iwil  iiieludDd. 


A  considerable  proportion  of  the  trade  in  British  machinery 
and  metals  was  in  the  hands  of  American,  German  and 
Japanese  firms,  so  that  the  amount  of  business  remaining  for 
British  firms  resident  in  China  was  very  small  indeed  compared 
with  the  great  size  of  China,  the  many  difficulties  and  great 
cost  of  getting  business. 

The  Development  of  Trade. 

The  smallness  of  the  immediate  possible  business  is  the 
dominant  lactor  in  the  China  problem. 

The  Japanese  firms,  with  many  natural  advantages,  have 
proceeded  methodically  to  work  and  are  able  to  carry  on  their 
propaganda  work  and  business  organisation  at  a  very  low  cost 
in  .salaries  and  expenses. 

American  firms  have  made  a  somewhat  dramatic  entry  into 
the  Chinese  market,  with  success  in  certain  directions,  but  it 
remains  to  be  seen  how  long  they  will  be  content  to  spend 
large  sums  of  money  on  future  possibilities. 

The  German  firms  have  t-ackled  the  China  question  in  their 
usual  thorough  manner  and  adopted  such  expedients,  legiti- 
mate and  otherwise,  as  might  be  considered  neces.sary  to  break 
into  a  market,  formerly,  practically  in  the  hands  01  Great 
Britain.  Tliey  clearly  worked  for  the  future,  and  their  en- 
gineering business  was  done  largely  on  credit  terms  and  with 
small  profit,  if  not  at  a  loss.  By  reason  of  their  apparenl 
superior  business  methods,  they  obtained  credit  from  British 
banks  which  was  o.ten  withheld  from  British  firms,  they  had 
advantages  in  business  connections  with  the  Chinese  due  to 
their  handling  of  native  produce,  and,  not  least,  as  agents  for 
the  German  dye  works,  they  divided  an  annual  iuconie, 
amounting  to  a  subsidy,  of  about  £100,000.  About  30  British 
manufacturing  engineers  have  had  German  or  .Vusirian  agents 
in  Ciiina,  including  some  of  our  largest  armament  and  te.xtile 
machinery  firms. 

The  British  record  of  trade  generally  is.  on  the  whole,  one 
of  steady  progress,  financial  success,  business  based  on  sound 
foundations  and,  with  all,  we  have  retained  the  goodwill  and 
respect  of  tlie  Cliine.se,  who  have  shared  in  our  prosperity. 

In  regard  to  British  engineering  it  is  not  too  much  to  say 
that  our  trade  is  due  to  our  intluence  and  reputation  rather 
than  to  scientifically  organised  selling  arrangements.  Too 
often  have  iiianufaciiirers  sent  representatives  to  China  who.se 
actual  or  sujiposed  qualifications  have  been  inHuence  to  ubt^tiu 
orders  and  not  ability  to  put  their  principals'  bu.sine.s.s  on  a 
sound  basis 

It  will  be  fouiul  that  the  commercial  development  of 
engineering  in  China,  a|)art.  from  diplomatic  and  financial 
eoi)sideration.>*,  turns  almost  entirely  on  the  (juestioii  of  iiianu- 
facturei.s'  representation.  To  the  merchant  firms  belongs  the 
credit  of.  opening  up  China  anil  carrying  on  such  engineering 
business  as  we  have.  These  firms  have  necessarily  run  en- 
gineering departments  as  a  side  i.ssiie  to  their  main  business, 
with  the  ho])e  that  the  u.se  ol  machinery  would  increase  to  an 
extent  such  as  would  jiut  the  engineering  department  on  a 
]i.'iying  basis.  These  hopes  have  not  been  justified,  wit.h  the 
result  that  to-day  there  exisi.s  only  out'  Hri(isli  mrrrlnnil  firm 
in  till-  irliiilr  of  China  that  has  the  necessary  rainifientions 
throughout  the  country  ami  still  maini^kins  -.m  engineering 
department.  This  well-known  firm  occupies,  too,  W.iat  Would 
be  an  anomalous  jiosiliiiii  in  any  oi.her  couiury  except.  Cliiim, 
in  that  it  is  the  olfieiul  pun-haiiiiig  ugent.  for  cert.aiii  (iov em- 
inent ruilways  ami  at  the  same  viine  acts  as  agent  (or  VArioU.i 
eiigiiieeiing  niai)ii'aetiii>Ms.  In  any  case.  Iiowcvei.  one  firm 
can  obviously  only  net  as  aj^i'iit  for  a  ^uictly  Inniicd  number 
o'  iiiaiiii'acluierH  ;  hence  the  \vc||-knoWu  diflicuhy  o  securiu^ 
ui|e(|iiate  r<>prt'.<<entatioii  in  China.  Thive  niethiHis  01  aolviii^ 
the  problem  may  be  reeoniinendeU  : — 

1.  Till"  individual  inaiiii'aeturer  to  open  his  own  ortice.n  iu 
Cliimi.  supplying  tliroiigh  inerehani«  "iilv,  or  din«et  to  oon- 
miiner  iieconling  to  tlio  natun*  ol  In    ' 

2.  Matnif»ctur<<r)«  to  combine  -mall  oooipact 
groups  to  open  their  own  oilieox  iion  <''  <■'  work  witli  the 
inerehaiit  (Wiiih,  or  ('')  dislv^a^ding  the  mert-hant*  supply 
din-ct  to  the  I'on.Hiiiiier. 
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3.  Manufacturers  to  induce  existing  merchants  of  standing, 
having  the  organisation  for  doing  business  and  the  necessary 
connections,  to  open  or  re-open  engineering  departments. 

Of  these  methods  (1)  is  applicable  to  very  few  firms  by 
reason  of  its  great  cost,  (2)  has  all  the  usual  dravbar-ks  to 
co-operative  methods,  (3)  involves  initiative  on  the  pait  of 
the  manufacturer,  the  payment  of  substantial  subsidies  towards 
expenses,  and  in  most  eases  'the  supply  of  one  or  more  of 
the  manufacturers'  o'tt-n  expert  representatives.  This  latter 
method  has  the  great  advantage  of  using  existing  machinery 
for  doing  business,  the  use  of  valuabli?  business  connections 
which  have  been  the  growth  of  years,  and  also  by 
means  of  his  own  representatives  the  manufacturer  _^  A  n 
keeps  in  close  touch  with  the  market  and  the  consumer. 

The  question  of  penetrating  the  interior  as  regards 
engineering  material  is  much  to  the  fore  now,  bui. 
it  would  appear  first  of  alt  necessarj-  to  create  efficient  oi  ganisa- 
tion  in  the  Treaty  Pcits. 

Much  could  be  done  now,  however,  by  using  the  existing  or 
new  organi.=ations  being  created  by  British  firms,  in  connection 
with  the  trade  in  native  produce  a^  was  done  by  Germac  firms 
in  the  past. 

In  conclusion,  it 'is  hoped  that  these  notes,  whilsv  dwelling 
on  the  difficulties  of  developing  engineering  business  in  China. 
have  also  shown  that  there  are  very  r^al  ])ossibilities  in  a  not 
too  distant  future. 

There  are  many  lessons  that  AVescefn  jjeople  can  learn  from 
the  Chinese,  and  if  we,  rather  lightly  perhaps,  say  they  have 
awakened  from  their  slumbers,  they  are  po.ssibly  entitled,  as 
being  distinctly  friendly  towards  us  and  from  their  contact 
with  other  nations,  to  hope  that  Great  Britain  is  throwing  off 
the  lethargy  with  which  she  appears,  to  them,  to  have  dealt 
with  envineerin<r  business  in  China. 


Kloctrical  Signallliig    and  Control  on 
Rail>vays.* 

K>-    <:.    .M.    .lACOKS. 

Electrical  methods  arc  generally  preferred  for  the  control  of 
indications 'ref|uired  by  drivers  and  signalmen  in  connectipn  \\itli 
the  two  main  divisions  of  railway  signalling,  viz.  : — 

1.  Block  signalling,  which  has  to  do  with  keeping  trains  running 
on  the  .same  line  of  rails  properly  spaced  :   and 

2.  Interlocking  signalling,  the  function  of  which  is  to  ensure  that 
the  points  over  which  the  trains  have  to  i)ass  are  properly  secured, 
and  to  govern  movements  in  and  about  station  yanis  and  junctions 
generally.  ^  ^ 

/ 
/ 


Flo.  1. 

In  North  America  tlw  llircc  fiindunientHl  scma|iliore  indications, 
"  .Slop,"  "  I'ro<-e«'<l  «ith  CHulinii,"  ond  "  I'roccfcl,"  arc  now  being 
givi-ii  by  a  Mingle  arm.  Tlii«  in  jiiiiHiblc  only  by  working  the  signals 
rlwtrically.  Kig.  1  given  n  <  »iii|iarimin  bi-twccn  the  liritish  and 
Aini-riciin  Mignul  »Mi)e«'l>i,  'I'lii'  Himplicity  of  llie  latter  will  be 
app.irint. 

iNOIfATION    III-    I'OINTO    ANI>   SldNAIX. 

Till'  nirdinal  piinciple  of  railway  Nignidlirig  ia  (bat  i\w  tendency 
<>r  lailiire  xball  be  In  caiiw  the  "  Stop  "  indication  to  be  e.\liibilcd. 

.Mccbnnieally  iiJHTatid  nigiialK  arc  pnrtir'iilarly  lijibli-  tn  give  Hueb 
indieatioMN,  and  tbe  beiit  dcMi;  neil  eleetrieally  opi-rated  Higiuil  in  not 
free  from  tbe  (li-feet,  dtM'  partly  to  their  deljeati'  ebaiaeter  and  the 
fiwt  that  many  of  tbrm  o|>crat<-  with  Iciim  than  (Mil  watt.  KIrctric 
lamp  inilicalofH  would  be  more  pfli'dive,  and  there  in  n  lab  to  be 

'  Alftrvct  <.|  l'n|»'i  mill  lii-forr  the  ln«litiite  i.f  Klritriml  Knglni'eiK. 


said  for  an  audible  indicator  wliich  would  sound  when  the  signal 
and  lever  controUing  it  were  not  in  agreement.  Mere  indication 
of  the  position  of  the  signal  is  not  enough.  In  block  signalling  it 
should  not  be  possible  to  place  a  signal  in  the  "  Proceed  "  position 
imless  at  the  same  time  the  signal  in  advance  is  at  "  Stop."  Fig.  2 
shows  an  arrangement  for  effecting  this,  including  an  audible  indi- 
cator which  sounds  «hen  the  lever  and  signM  ate  not  in  agreement. 
Where  interlocking  signalling  is  concerned,  it  is  necessary  also 
to  have  the  signals  in  the  "  Stop  "  position  if  the  points  on  the  route 
controlled  by  the  signal  are  not  in  their  correct  position.  These 
safeguards  can  only  be  made  thoroughly  effective  hy  working  the 
signals  and  detecting  the  points  electrically. 


Ccntdcts  cmaignal  B 


Po]ariz,ed  relay  5et  to  livake  contact  X 

when  de-energ^ized  or  directioi\  of 

current  tllrou^^^  relay  reversed  , 


Contact  on  lever 
controlling:  sig-nalA^ 


To  signal  A 


Fig.  2. 

In  an  installation  of  electric  detection  of  pomts  and  signals,  a 
large  number  of  vnres  have,  of  necessity,  to  be  nm  close  together, 
and  precautions  are  requii-ed  to  prevent  crosses  or  earths  from 
causing  the  improper  operation  of  the  detector  relays.  On  this 
account,  and  also  in  order  to  admit  of  faults  beuig  more  easily 
traced,  "  common  "  conductors  are  to  be  avoided,  while  an  inde- 
pendent source  of  energy  for  each  indication  circuit  is  to  be  preferred. 

The  McKenzie  &  Holland  and  the  Westinghouse  Power  Signal  Co.'s 
anangement  for  this,  utilises  alternating  cun-ent  with  a  separate 
transformer  for  each  indication  circuit. 

Electrical  methods  of  point  indication  and  control  arc  mostly 
confined  to  power  systems  of  signalling.  They  arc,  however,  being 
introduced  in  connection  with  mechanical  signalling  installations. 

Track  CiRCt)!!. 

Signalling  movements  are-further  controlled  by  the  pre.sence  on 
the  rails  of  trains  and  vehicles  them.selves  by  means  of  track  circuits. 
The  track  circuit  ideal  is  to  detect  anything  on  wheels  across  the 
rails,  but  in  prat-ticc  a  4  ohm  or  9  ohm  relay  and  a  1  volt  battery, 
cannot  be  depended  upon  to  detect  anything  but  a  virtual  short- 
circuit  across  the  rails. 

Track  circuits  may  be  divided  into  three  classes : — 

(a)  Those  which  may  be  acted  upon  by  complete  trains  only. 

(/;)  Those  which  may  be  acted  upon  by  a  single  vehicle. 

(r)  l''aiing-|)i)int  track  circuits,  -which,  being  short,  have  a  com- 
paratively high  l)allast  resistance. 

These  track  circuits  should  be  adjusted  for  minimum  train  shunts 
at  inlinitc  ballast  of  .'>,  10  and  '10  ohms  respectively. 

This  necessitates  a  higher  ball  st  resistance,  possible  jierhaps  only 
by  sub-division  of  the  track  circuit,  a  higher  resistance  relay,  a 
higher  battery  resistance,  and  a  track  battery  having  a  higher 
electronu)tivc  force. 

This  will  be  evident  from  the  curves  in  Fig.  li.  from  which  can  be 
obtained  all  the  factors  for  any  track  circuit.  These  curves  show 
the  shunt  required  to  ,*'*uce  the  cmrcnt  through  the  relay  to  any 
fraction  of  tlw  current  which  would  pass  through  the  relay  un- 
shuntcd.  The  shunt  resistances  and  the  battery  series  resistances 
are  in  terms  of  the  relay  resistance. 

These  curves  show  that  the  rule  that  the  higher  the  battery  seriee 
resistance  the  more  sensitive  is  lla-  relay  (<>  shunting,  does  not 
completely  represent  the  law  of  tli.-  slnnil  as  a|)plicd  to  track-circuit 
eondition.s. 

Kor  ctlieient  shunt  ing.  I  he  lower  jiait  of  I  la-  curves  should  be  used  ; 
the  fraction  of  Miisluiiiled  relay  cinrenl  through  the  relay  at  mini- 
mum ballast  should  not  be  greater  than  (M. 

The  standard  type  of  track  relay  of  241)  ohms  re<iuircs  about 
l»-(tl  ampere  as  the  minimum  jiick-up  c\n'rent,  so  that  the  un- 
Hhuntcd  relay  current  must  be  1)1)5  ampere,  to  drive  which  through 
the  uimlinntcil  relay  )iIuh  tbe  battery  scries  ({)■!,  relay).  (.(..  a  total 
of  :'.ll(i  ol.nis.  calls  for  a  battery  iircsmne  of  IS  volts. 

TIjc  rnlici  between   the  batterv  series  and   relay  icsistanccs  only 
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■  I.  t.iiiiiiK-s  th(;  voltago  of  ihe  track  batttiy.  The  most  (•cononiic!"! 
.1  r  I  aii^rment  is  whrn  the  liatten'  scries  is  al<out  one-thirfl  of  the  ri-lay 
[•■^istaiuf. 

A n-i i.VATic  Trais  ''untroi.. 

KxixrioiK-e  lias  shown  it  fo  be  desirable  that  signal  control  shoiilil 
Ik-  <-xercise<l  din-'tly  in  the  eab  of  the  iMJhvay  IcKoniotivc  The 
subject  is  a  very  controversial  one.  there  licmg  ciifferenees  of  opinion 
as  to  the  ihara<ter  (if  the  control  retjuireii  md  as  to  the  means  for 
elleelinji  eominiinication  between  the  load  and  the  train. 

The  (Jreat  Western  Railway  has  had  in  ii-^e  for  the  la.st  10  yea's 
a  fairly  extensive  installation  of  automat je  train  control. 

It  is  re<'oj;nised  that  safety  in  railway  Ick  (iniotion  like  safety  in 
all  othei-  kinds  of  !<K<>inotion  is  (lependem  upon  a  good  looU-out, 
anil  on  that  account  that  there  should  be  a  inininnini  of  interference 
svith  the  driver  consistent  with  the  object  soHfiht  In  be  obtained. 
This  mininiMui  is  the  indication  of  the  di-.tant  signal  which  it  is 
ajHflumefl  may  be  missed  by  the  driver.  The  (-ireat  Western  .sy.stnii 
has  ac<(>rdingly  been  |nir|io.sely  limited  to  this  .signal.  It  is  fuiiher 
considerwl  that  the  control  apparatiLs  should  be  subsc'ivient  fo  ibe 
driver,  who  is  and  must  rem  tin  primarily  ies|x)nsible  for  the  running 
of  the  train  ;  he  may  be  warned  in  such  .•  way  that  his  train  will 
be  aiiloiii  itieully  |nillcd  up  if  he  is  not  taUini;  notice,  but  when  he  is 
alert  there  must  be  no  (|Uestion  of  taking:  at  jicrhaps  a  critical 
iMoiiieiit     the  eontrol  of  the  train  out  of  hi-  hands. 

Further  views  -and  these  were  observed  in  designing  the  scheme 

aie  that  the  ojieration  of  the  eontrol  on  the  train  must  be  neither 
de|>i-ndeiit  upon  a  movable  appliance  on  the  line  (on  account  of  the 
known  weakness  nf  movalile  a|)plian<cs.  |i.irtienlarly  mechanically- 
o|wrali-d  .signals)  nor  upon  the  |K)sili\  e  making  of  an  elc<  trie  i-ontaet. 


or    0-8     0-9 
I..S  rurrcnt 


Km.  .1. 


(;r.\vitv-sortim.  .'^inixijs. 

As  showing  the  pos.sibilities  of  electric  operation  and  control.  ai» 
ingenious  .system— the  invention  of  M.  Deseubes— rei entlj-  in  u.s<' 
at  Liime.s.  on  the  Ea.stern  Railway  of  France,  is  worthy  of  mention. 
For  simplicity  the  system  is  deseribe<l  as  applied  to  the  lay-out  of 
sidings  (Fig.  ,i). 

.A  signalmin  is  statioaetl  between  the  top  of  the  hump  and  the 
lii-st  piir  of  points, and  he  has  a  number  of  electrical  pushes  corres- 
]iondin!z  to  the  number  of  sidings.     The  n\;ml)er  of  the  siding  into 


AUo,  III  order  to  comply  with  the  ..inlinil  principle  of  signalling, 
it  (riM  eonHidcrcrl  esnentiul  that  the  i.imItoI  apparatus  Hhould  be 
pr««'tir«l|y  testisl  each  time  a  siyn  illiiit;  i"'-ition  is  |ui.s.s<-d  and  that 
"  Pnx-ecd  with  ''iiution  "  h|ioii|i|  then  I..-  Midicatcd  if  there  is  aiiv 
failuiT. 

The  airMiis  foi  i  onimunicating  betwei  n  the  line  anri  the  train 
have  MmxtAnlly  bi-eii  under  n-view,  but  im'  satiNfiicloiy  niternative 
l<i  the  iiriKinal  metliiKJ  has  yet  be«'ii  foiuicl  A  non-contact  met  hiHl 
would  have  Im-ch  preferred,  but  so  fur  mi  «ilch  Hchi-me  Iuin  Ihiui 
onsidiMMl  praelieable. 

Tlir  mithot  then  priKiN'iU  to  ijive  a  iliidlpfl  deNcriplioii  of  tlii- 
sysleiu.  which  dejK-nds  on  the  dr  eneryisilion  iif  the  eliH<tromciunet 
eoiitiolliiig  Ihi-  valve  admiltinK  •••'■  '"  •'"'  'min  |ii|>e.  The  eKMcnlial 
el>iiieul«  are  shown  in  Fix.   1. 

In   the  caie  of  Iniiiis   moving  iil    hitili  s|h-m|ii  (HO  milex   imt  hour 

1  and  upwiinlii)  over  a  4tl  ft.   ramp,  the  |i.-ih"l  ofetlii-live  o|M'ning  of 

Ihe  nwilch  in  eireiiit  with  Ihe  rliN-troiii  ii'iiet  mnv  bi-  |ii«  than  one 

■"'h  m ml.      Tlii-ie  ha>  Im-cii  no  diniriillv   in  the  aimitiire  releaniiiu 

'111  lliw  period  nf  iiilerriiplioii.       \ii>   dilli.  iilly  e\|i«rii-iiced  «o  far 

'     I o  lo  mninlaiii  an  uiiiiilrrrii|ilci|  eli»  trieal  cnntaet    Willi  the 

MUK   the  time   the     wil.li   ih  ii|irii       This   has   bi-eii   met   b\ 

ig  II   slow  ai'tiiiK  relay,   ji  .  iirrrnl   iiiipu'«e  IhioiiKh  which, 

!■■  o|h<ralioii  of  the  iirinaliiie  o(  the  |Hi|nriiH*<l  relay  eoiineeted 

'•h  ihi-  iiinw  of  the  eontiU'l  iihiM-,  is  milTleienl  Ui  enil.'e  Ihe  armnliire 

"'  the  hIow-hi  tiiiK  relay  lo  kii'p  the  dwitch     iluniiK  the  time  it  i« 

Liiieehaiiically  ii|irii     .hort  cin  iiiled. 

Till-  uliiw  acting  lelay  aUo  i  niilroli  a  bell  clrtuil,  >«>  thai  «hrii  the 
eiit  la  picknl  up  from  the  ramp  the  lirll  •niuidn  for  n  deliiiile 
'kI 


A  Valve  electro-iunciift 

B  Polarized  relay 

0   Slow-acting-  vel.iy 

J)  Bell 

E  Svritch  opened  by 
lifting-  of  sKoc 

F  Shoe 

(Neg^ative  end  ol  engine  batteiTl 
(  connected  to  mA?."*  > 


G  Ramp 

li  Pwitchat  Jipiial  liox. 
J   Hat  ter>-  at      •      ■^- 
®  Positive  Olid  oi 
cng-ine  battery 
III  Mass  of  eurine  and 
'    earth 


«liieli  each  wauon  (or  group  of  wagon^i  i-  i(s|uired  to  s;o  is  ehalkwr 
on  the  front  of  the  wagon.  The  wagons  are  pushed  up  over  thf 
hump  aiul  then  releasi-<l  one  after  the  other  to  run,  spjiced  it  feiv 
yards  apart,  down  the  j;rid.  As  each  wagon  approaches  him.  thi' 
signalman  depresses  the  push  rorn-sponding  to  the  siding  required, 
and  without  any  further  attention  on  his  |>art  the  jwinfs  arc  movc«l 
in  the  necessary  order  at  the  pro)>er  time. 

The  track  circuit.s,  S\.  S^.S.K  &c.  are  provided.  .S2bet»e<>n  tho 
fouling  |>oint  of  siding  I  and  t  he  fouling  iMiint  of  siding  11.  S:\  hetwrtui 
the  fouling  ])oints  of  si(hn;;  II.  and  siding:  111.  and  .*>'!  t  he  siime  Ungt  li 
ii.s  the  others  in  advance  of  the  fouling  jxiinl  of  siding  1.  The  |>oiiit.v 
are  worked  by  clittrie  motor-  "itli  two  Held  windines. 


Fio. 


Ill  eoncliixion,  Ihe  author  refers  lo  niiigle  line  workin  .  lo  power 
for  elwlrii-  Hignnlling  purix>^*.  and  lo  ihr  hniilatioii  o(  elrvlrio 
sibinalliiiK  melhixN.  A  cood  deal  more  i*  >renrrallv  e\|H-clrd  of  Kit 
ehslrie  si)inallii<t:  applirtive  than  of  n  inM-hniii.  .d  one,  and  righllv* 
••>.  There  is,  however,  BOIiietimeii  a  tiiidiii.x  '■'<  r\|we|  ithnk 
nlmiv.1   amoiiniM  lo  infallibihiv      No  .  i  Hiuu 

can    be   absolutely    .afe  or    absobitrh  '    N" 

iiitpihgenlly   deVRneil.   in.Mnlled.    and  '>    •••» 

lonip  raKvrly  ««(er  Ihnn  inrrhnnirnl  iiy"lrm»  ur  a  •■■"I-  ■■(  luk*. 


:o8 


THE  ELECTRICIAN. 


Iam'ahv   11.   in  18. 


TLbc  Blcctvician. 

FRIDAY.  J.\Nt'ARY   11th,  1918. 

Editorial  and  Publishins  Otiices:  — 

8.     BOUVERIE     STREET,     LONDON,     E.G.  4. 

Te'itrhor.e:  City  9853  (4  lines).  Telepami:  "  Benbrotric  Fleet  London.' 


A  Plea  for  Standard- 
isation. 

The  scienfe  ol  engineering  is  an  open  book.  ^\  liat  one 
f\vm  can  do  another  can.  No  man  or  group  oi  men  to-day 
possesses  a  monopoly  of  knowledge  in  any  branch  of 
engineering.  There  is  only  one  secret  of  enduring  com- 
mercial success — efficiency. 

We  feel  that  the  present  is  a  very  appropriate  moment 
at  which  to  plead  for  universal  consideration  of  the  mean:- 
that  make  for  engineering  efficiency. 

The  basis  of  efficiency  is  economy — the  avoidance  of 
waste.  To  the  average  Briton  economy  is  an  uncongenial 
comrade — a  comrade  whom  it  is  intended  to  cast  off  after  the 
war.  Never  was  economy  more  uncongenial  than  it  is 
to-day,  and  never  more  universally  recognised  as  essential. 
In  some  things  economv  may  prove  less  essential  after  the 
■war  than  it  is  to-dav.  but  in  engineering  it  will  become  ever 
juore  and  more  essential.  Success  in  an  art  in  which  many 
are  skilled  depend.s  upon  httle  differences.  The  httle  dif- 
ferences which  are  beginning  to  count  more  and  more  in 
•engineering  are  differences  in  cost  of  production,  and  these 
depend  upon  economy  in  methods  and  in  material. 

Jt  has  long  been  recognised  that  everj'thing  an  engineer 
makes  should  be  designed  for  maximum  possible  efficiency, 
but  we  doubt  whether  a  sufficiently  broad  view  has  been 
taken  of  the  meaning  of  efficiency.  Of  two  alternative 
^lesigns  for,  say,  a  5-h.i'.  motor,  the  one  may  have  an 
•efficiency  of  8.5  per  cent,  and  the  other  only  82  per  cent.^— 
the  term  efficiency  having  the  narrow  significance  of  effi- 
ciency of  working.  It  is  quite  possible  that  the  motor  of 
lower  working  efficiency  may  be  a  better  commercial 
jtroposition  than  the  other  ;  for  it  may  possess  a  higher 
overall  commercial  efficiency. 

In  its  broad  sense  efficiency  is  the  ratio  of  the  money 
value  of  the  output  of  a  machine  to  that  of  the  input, 
including  interest  on  capital  outlay,  depreciation,  cost  of 
iqikcep  and  attendance  and  cost  of '  insurance.  Among  the 
itcriiH  of  input  the  interest  on  first  coiit  is  very  important. 
.And  every  niunufacturer  knows  that  reduction  of  fiisl  cost 
can  be  l)roiight  about  by  standardisation. 

For  any  machine  of  given  specification  there  mu.st  be  a 
\n-nt  de^sign  and  a  best  method  of  construction,  an  I 
it  fo  o  H  that  to  utaiidardise  such  a  design  would, 
obvioualy,  be  wise.  'J'he  wisdom  of  standardising  a  design 
which,  ulthmigh  it  isi  the  bent  we  know,  is  certainly  not 
the  be,Ht  ])(iHHible,  is  le.s.s  obvious.  NcverthelcHH,  experience 
L  IS  shown  tint  the  virtue  of  Htandardis.ition  is  ample  to 
••over.  It  iniiltitinle  of  sins  oi  design  and  conHtniction,  So 
keen  in  <!oinpetitioii  becoming  that  we  feel  it  would  be  wise 
for  oiir  miirnifacturerii  to  staiidurdiHe  everything  f(n-  which, 
willi  II  ilelinitely  iipccifi('d  ruling,  there  is,  or  can  b(^  created, 
n  great  di-Miand.  SlaixlardiHation  should  embrace,  generic 
lors,  niotorfi,  tranit'ormers,  i;witclibo»r<lH,  and  measiiring 
in.strumenti.  in:'.teu(l  of  bi-ing  confined,  hh  it  now 
|ira<'ticallv  Ik,  to  lam])S  and  fitlingH. 

All  important  prelimiiiarv  to  Htaudai'diHutioii  of  apparatus 
Ih  th  Htandar<liHation  of  rating*  and  o  guaraiitecH.  The 
itiltimute  ideal  Ih  an  intcrnatioiml  agreement  upon  al!  B'.ich 


matters.  At  present  no  country  has  attained  even  a 
domestic  agreement.  Une  firm  may  offer  a  60-h.p.  motor 
of  given  speed  and  voltage  for  £200.  whilst  another  ask.s 
£:300.  And  it  may  be  that  the  latter  i.s  the  cheaper  machine. 
hiving  besn  designed  more  liberally  and  for  more  con 
.servative  temperature  rise. 

ft  ought  not  to  be  worth  the  while  of  any  firm  either  to 
overrate  or  to  underrate  its  materials  of  design,  fo^  to 
overrate  is  to  endanger  the  firm's  good  name  and  to 
underrate  is  to  do  the  firm  less  than  justice  and  to  put 
upon  it  an  unnecessary  handicap  in  competition. 

The  unwisdom  of  overrating  materials  and  running  too 
close  to  allowable  limits  of  temperature  rise  will  hardly  be 
disputed,  but  not  all  British  firms  have\et  realised  that  it 
is  unwise  to  be  over  liberal.  Instances  can  be  named  in 
Avhich  firms  exhibit  with  great  pride  evidence  that  their 
machines  have  proved  capable  of  carrying  indefinitely  a 
load  of  50  or  100  per  cent,  above  their  rated  load.  The\- 
seem  to  fail  to  realise  that  such  evidence  is  proof  of  bad 
design,  just  as  surely  as  of  reliabiUty.  At  the  present  stage 
of  high  development  of  electrical  theory  no  firm  can  afford 
to  exhibit  undue  Hberality  in  design,  if  we  are  to  win  out  in 
the  world  competition  which  hes  ahead  of  us  we  must  be 
careful  fii-st  to  define  our  ratings,  whether  fif  materia's,  of 
component  parts,  or  of  finished  apparatus,  and  then  to 
work  closely  to  them.  And  in  defining  ratings  we  ought 
to  insure  that  the  definitions  do  not  put  us  at  a  disad- 
vantage as  compared  with  other  nations. 

In  saying  that  ratings  and  limits  for  electrical  apparatus 
have  not  yet  been  standardised,  we  do  not  lose  sight  of 
the  good  beginning  that  has  been  made.  Definite  sugges- 
tions have,  for  instance,  been  put  forward  with  regard  to 
temperature  rise,  and  a  fair  attempt  is  being  made  to  follow 
them.  But  was  it  wise  to  fix,  as  has  been  done,  limits  of 
temperature  rise  which  are  chstinctly  more  conservative 
than  those  adopted  by  America  and  by  Germany  ?  In 
■most  cases  the  standard  temperature  rises  chosen  by  this 
country  are  five  degrees  less  than  those  chosen  by  America, 
and  by  Germany — whose  standardisation  rules  have  been 
taken  as  a  basis  for  those  of  most  other  P^uropean  states. 
What  grounds  has  Great  Britain  ior  thinking,  as  her  choice 
of  standardisation  niles  seems  to  hnjily  that  she  does  think, 
that  she  can  afford  to  give  points  to  other  countries  V 

It  is  not  sufficient  to  reply  that  Britain's  more  con- 
servative limits  of  rating  will  insure  for  her  goods  a  better 
name  for  reliability.  The  hmits  chosen  by  America  are 
being  successfully  used.  They  suffice,  they^  give  greater 
economy  and  they  conduce,  therefore,  to  better  design. 

The  points  in  favour  of  standardisation  of  engineering 
liroducts  are  so  obvious  as  hardly  to  need  enumeration. 
-Many  tilings  may,  on  the  other  hand,  be  urged  against  it. 
For  exanijile,  it  is  said  that  standardisation  is  stagnation. 
To  standardise  a  design  is  to  standardise  its  faults  as  well 
as  its  virtues.  These  are  pertinent  criticisms  and  ought 
always  to  be  kept  in  mind.  Jiut  would  they  be  urged,  for 
instance,  against  the  standardised  form  of  the  modern 
bicycle  or  of  the  clock  or  watch  '!  K  not.  why  should  they 
be  urged  against  those  forms  of  electrical  apparatus  which 
ari'  almost  as  universally  used  and  certainly  as  well  under- 
stood as  the  bicycle  and  the  clock  "' 

It  would,  doubtless,  be  unwise  to  standardise  certain 
cla.sses  of  electrical  aiiiiaratus  as,  for  instance,  single-phase 
or  iiolyphase  commutator  motors,  rectiliers,  lightning 
unestiMs,  arc  lam])s  or  mercury  vajiour  lainps,  since,  these 
cull  hardly  be  said  to  have  passed  the  ex]ierimental  stage. 
S'iinil  irly.  to  take  an  cramp  c  roin  mechancal  engineer- 
ing, it   is  verv  (Ium^'cdub  to    endea\our    to    standard'Be 
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iieroplanes  or  fveii  motor  cars,  though  much  might  be 
lione  in  statidardisiiig  cc-nponent  s  farts,  as  well  as  tools 
and  methods  of  mamifacture. 

Could  not  sonif'thing  be  dniie  immediately  towards  the 

,-tandaidisation  of  speeds  and  out;)uts  of  electric  moto.s, 

with    great  advantage   to   ths   indu  try  V       Ihis   should 

really  not  be  more  difficult  than  the    standa  disation  of 

t   e!  girde:s,  and  would  have  equally  btneficia  rtsults. 

An  important  advantage  of  standardisation,  likely 
perhap.s  to  be  overlooked,  would  be  the  deterrent  efiect  it 
would  have  iipon  the  indulgence  of  fads.  A  man  in  want 
i)f  an  electrical  machine  would  specify  the  work  the  machine 
was  required  to  do  ;  this  and  no  more.  The  manufacturer, 
bound  by  well-tried  standardisation  rules,  would  deliver  a 
machine  properly  adapted  to  the  work.  It  might  be  a 
machine  having,  sav,  cast-iron  .slip  rings  or  enamelled 
wire — the  thought  of  which  would  shock  the  old  practitioner 
l)rought  up  on  brass  and  cotton — -but  it  would  do  its  work, 
and  the  cost  of  special  drawings  and  development  and  long 
wordy  specifications  would  be  saved. 


Report  of  (lie  Coal  Con.sorvation 
Sii  !>-(  >oiii  III  i  t  U'o. 


\ 


This  report.  o(  wliicli  \\v  pulili-shcd  an  al)stract  in  our  issue  of  the 
iSth  lilt.,  i.s  of  particuliir  intere.«t  to  inunicipnl  engineers,  and  we, 
therefore,  have  pleasure  in  jiivinf;  Ik'Iow  some  fnrther  oiiinions  of 
engineers  prominently  ionne<te(l  with  eleitrieity  supply. 

-Mil.   K.  A.  ('HATTOfK. 

.Mr.  H.  .\.  CiiATTix  K,  eity  elcetrical  enjiineer  of  Biiiningham,  writes 
u»  follows  : 

The  piihliiation  of  the  interim  re])ort  of  the  Coal  C'onscrv'atioii 
>iiibeommittee  will  be  very  valuable,  not  only  to  the  engineers  who 
■re  at  present  ronsidering  the  development  of  their  electrical  under- 

ikings,  but  al.^o  to  the  public  to  whom  the  rejwrt  gives  a  general 
uleii  of  the  lines  U|H>n  which  that  devel(p|inicnt  may  l>e  exi)ected  to 
proceed. 

It  is  regrettable  that  this  re]H>rl  was  not  made  public  when  it  wn.s 

'st  drawn  up.  iin  1  feel  sure  it  would  Imvc  prevented  n  considerable 
"iouiit  of  wild  talk  that  ha.s  undoubtedly  spnmg  from  a  somewhat 
uiuntelligent  anti(i|iation  of  the  report  in  ijueHtion. 

With  the  general  conclusions  of  the  report  t  am  in  agreement,  and  I 
am  very  glad  to  see  that  the  suggi'.stion  to  gasify  fuel,  .so  that  the  by- 
prodiiclH  can  be  e.\traete<l,  with  the  iiitciilioii  that  the  resulting  gas 
«hall  be  used  for  the  production  of  ilci  Iricnl  energy,  is  made  con- 
tingent upon  the  met  bods  adopted  bcm^'  |>i'ifected. 

I  consider  that  at  the  )>resent  time  i  laiKe  eX|K-nditure  ujmhi  ]iro- 
eesWH  of  this  Uirifl  uould  not  be  justilii  d.  but  that  it  will  be  liecessarv- 
to  carry  out  further  ex|HTiments  on  a  f.iirly  large  .scale  before  a 
definite  decision  can  be  arrived  at. 

The  idea  is  a  very  attractive  one.  and  there  is  every  indication  that 
it  will  be  developed,  and  ])iove  to  bi-  a  \  cty  valuable  asset  to  the 
'ounliy  ;  but  it  in  obviously  unwise  to  pioiecd  until  the  process  has 
JUstdird  itself. 

It  miiHl  not  be  forgotten  that  wbal 
poitil  of  vicH  may  not,  on  the  other  b.i 
i-leetric  supply  inilustry.      'i'he  enoiiini 

through  it  iH'iiig  iiecrHMiry  t<i  hanille.  iHibiiw,  eight  tinu-M  the  quan 

lily  of  colli  that  is  nou  rci|uii'cd  to  piiHbi,  .■  n  given  <|iiniitity  of  elee- 

•II,  III  energy,  adiird  to  the  iirgaius.ition  i<i|uire<l  to  hiinille  all  the 

priNliictM  that  all-  cxtriicled,   »ill  li.ur  the  etbrl   of  iiiiikinK   the 

■  seiil  biisiiiewi  of  electric  supply  iiliii..!  nil  ollsboot  of  the  larger 
'  'aiiinalloii,   »ilh   (he  i'oiih<'i|||i  nl    diiiiK'i    thnt   the  JnlciestN  of  the 

I'ply  '  oliHi  mil  may  be  jcopiirdisrd  by  the  |iamible  fiiiliire  of  one  or 

■■le  of  llie  iiljiir  bi'imehiB. 

The  III  I  tiimi  niliilion  that  large  eli'ctrie  umprnting  sinlioiui  should 
'    localrd   i.|on  jni|iiiliint   ttalciHayt  is  one  Ihiil    will   have  to  be 

M'ti  riillhcr  clom.  loiinjdcialioii.       It  is,  of « lUirse,  Well  known  I  hat  n 

'itioii  op<'tiiliii)(  \\i{\\  iinlimiliil  1  old  water  inn  piodiiie  elii  liinly 

""11. ,  |,ii.|,|y  ||„|||  II  Hi  at  ion  «bti  b  IS  obhuiil  lni>|<4tiite  with  eooliiig 

'oweiB.  Mid  I  lie  saving  iiciefliilid  iiinoiiiils  In  n|ipiii]iimalely  |A  |M-r 

•ml,  of  III-  I  Old  u«fd. 

The  II I  on  niiiilioim  the  iiiiisAJIy  for  tiinin  tiunk  rlrelrie  iiindN 
liriiig  iiislnlUd  III  cany  the  iiiirtnl  fidih  the  Imge  ginrrnling  ntnlioiiH 
Hdistiibiiling  ecntirs. 


V  lie  Ih'sI  from  irnational 
be  to  the  advantage  of  the 
l'UHini*SM  that  will  Im-  set  up 


In  certain  parts  of  the  country,  notably  in  the  Midlands  area,  there 
are  no  important  waterways  capable  of  supplving  water  sufficient 
for  the  requirements  of  a  large  sui)er-.?tation.  and  these  electric  roads 
would  have  to  be  of  very  great  length.  The  cost  of  transmitting 
large  bulk  suppUes  of  electrical  energy  along  these  roads  will  be  a  very 
material  factor  in  the  general  cost  of  supply,  and  in  some  instances 
will  undoubtedly  exceed  the  saving  that  can  be  effected  by  tising 
unlimited  cold  water  for  condensing  purposes. 

It  v\iould,  therefore,  be  desirable  to  very  carefully  con-sider  what 
local  natural  facilities  are  available  in  each  district,  with  a  view  to 
utilising  these  as  far  as  possible  should  they  be  found  to  give  as  great 
or  greater  economy  than  a  scheme  involving  a  long  transmission  line. 

The  Board  of  Electricity  Commissioners  that  is  recommended  for 
apjx)intmcnt  would  be  an  ideal  body  for  deciding  matters  of  this  kind 
which  would  entail  very  careful  investigation  i nvolving  highly  tech- 
nical knowledge  in  connection  with  the  generation  supply  and  dis- 
tribution of  electrical  energy. 

1  strongly  endorse  the  hope  expressed  in  your  leader  that  the  report 
of  the  Board  of  Trade  Electric  Power  .Supply  Committee  will  be  issue<l 
in  the  near  future.  It  would  be  very  unfortunate  if  the  large  scheme> 
that  are  now  occupying  the  attention  of  electric  supply  engineers  aiv 
allowed  to  proceetl  along  hncs  which  it  would  be  cUfficult  to  co-ordi- 
nate later  on ;  the  industry  wants  a  lead  from  the  Board  of  Trade, 
and  requires  this  as  soon  ;u~  possible. 


.Mr.  ('.   Nelson  Hefforii. 

Mr.  ('.  Nkuson  Hkkkhrii.  manager  of  the  ]>eeds  Electricity 
Department,  writes  as  follows  : — 

Tlie  report  recently  published  of  the  above  Sub-committee 
justifies  its  investigation  by  the  admitted  necessity  of  providing 
an  ample  and  cheap  supply  of  power.  It  further  a<lvanees  by  stating 
as  a  fact  the  superiority  of  tlie  electric  drive  on  grounds  of  economy, 
and  it  then  concerns  itself  with  the  most  economical  methods  of 
providing  the  electricity  necessary  for  the  electric  drive.  On  .sound 
general  grounds  it  advocates  the  centralisation  of  production,  but 
an  examination  into  the  degree  of  centralisation  desirable  does  not 
appear  in  the  report,  although  for  rciusons  no  doubt  satisfactorj-  to 
the  authors  conclusions  are  reached  necessitating  an  enormous 
extension  of  the  centralisation  idea. 

It  would  apjH'ar  that  the  gap  lx"tween  the  degree  of  centralisation 
already  attained  and  that  suggested  ie  so  great  that  engineers  who 
are  po.sse.s.sed  of  any  caution  at  all  would  jKiuse  aiul  endeavour  to 
obtain  much  more  rchable  information  than  is  at  present  available 
before  accepting  ns  neci>ssarily  accurate  the  findings  of  the  report. 
This  is,  I  think,  siiecially  so,  ii.i  unfortunately  the  authors  have 
descended  from  the  high  ideals  put  forward  in  the  earlier  portions 
of  the  n>iMirt,  to  an  altogether  less  imixirtnnt  matter  ;  namely,  that 
of  demoiislratiiig  the  sujieriority  or  otherwise  of  private  against 
liublii'  control  of  electric  generating  stations. 

J  do  not  think  any  power  coiu|)any'»  engineer  would  be  prepaird 
to  state  that  certain  apparatus  in  a  certain  lo<-alily  would  require 
more  coal  for  every  horse- |M)wer  hour  eoiibUmiHl  by  customers  if  the 
engineer  hap|ieiusl  to  be  a  municipal  engineer  rather  than  a  company 
eiigine<T,  and  I  am  (|uite  sure  that  no  municipal  engineer  would  1h' 
jirepared  to  say  the  converse. 

It  is,  I  think,  suggested  that  the  whole  energy  re<iuirc<l  by  the  new 
industries  which  it  is  ho|H'd  to  attract  to  this  country  can  l>e  suppUetl 
without  any  iriereasi-  in  the  ronsiimption  of  fuel  by  the  adoption  of 
the  n'commeiidations  of  the  ieiM>rt.  It  is  interesting  to  s«-e  how  such 
a  conclusion  has  \nf\\  arrived  at.  Figures  are  u.se<l  \\  hiih.  it  is  sinteil. 
have  Iki'Ii  obtained  by  the  intriNluction  of  the  large  scheme  of 
electrical  supply  and  distribution  on  the  North-Kiist  eo«.st,  .Sueh 
11  ligiire  lis  IJ  lb.  of  eoid  eoiisiiiue<l  |ier  hor«'.|Hiwer  bom-  deliveicd 
at  eonsuniers'  teiminiils  is  e\riidingly  ginMl.  iiiid  jMV»,sibly  nq>rc.s<-nt.s 
ntiults  at  thi-  most  ccmioiiiiral  of  t,lie  coui|iniiy's  st.'ilioiis.  (In  the 
other  hand,  the  ligureof  ,">  lb.  o( .  oal  jht  hor«--]Ki\M-r  hour  hiIIi  which 
it  is  companMl  is  eertaiiily  high  foi  luniiy  ilistrirlw,  and  it  i.s  in<|«irtiinl 
that  the  ealeuliitioiis  wbieli  would  IiniH  up  to  the  adoption  of  siirh 
an  enoimoiis  selieme  should  Is-  venlied  in  as  acriirale  a  manner  iis 
IS  |N>s.s|ble  before  lieinu  acted  li|Hin. 

The  amount  of  nuil  re<|Uire<l  in  roiineetion  with  public  tilility 
seiMi'cM  will  ei<rlniiily  have  eiiorniously  inemisi.<l  diiiing  the  war, 
iind  It  would  lie  of  the  gieiitexl  iii(en-sl  to  exiiiiiiiie  the  nH-otds  of 
the  bilge  |H>wer  stations  in  iiidiistiinl  areas  to  m^<  how  thru  i  oi|. 
siiiiiplioii  has  Ih^cii  iitli^i'tist  with  the  extnionliiiHry  developiiunl  in 
IMiwer  ill  iiiiiiid  whieh  has  atimii  dining  the  war.  If  in  our  Inigo 
indiisliiiil  lentil's  we  Iind  ciml  i-oiisiimptions  nppioa,  buik'  (be  ligim> 
i|Uoted  for  the  North  I'.iisl  lojmt.  then  murly  it  i-  not  m  . .  vuiry  lo 
swrs'p  nwny  nil  existing  undertakings  fur  n  Isni'il  w  hi.  Ii,  if  It 
aeliinlly  l«<  oblninnl,  can  then  only  nllrsl  ruuil  di-ln«ls,  ni«ny  of 
w  hieh  eoiihl  obtniii  nn  ndvnnlAgiHUin  supply  from  n  larger  lieighlmiirinK 
niithorilv. 
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1  have  been  for  some  considerable  time  tiuleavourin!;  to  ascertain 
what  would  actually  be  the  advantage  to  the  city  of  Leeds  if  it 
were  able  to  draw  a  \ery  considerable  amount  of  its  electricity  from 
some  huge  power  station  capable  of  using  the  highest  developed 
type  of  generating  apparatus,  and  situated  possibly  more  favo\irably 
for  coal  and  condensing  water  than  may  be  the  case  here  when  tliis 
imdertaking  has  considerably  increased  in  size.  The  first  difHciUtj-- 
which  I  have  met  is  that  I  have  not  yet  been  able  to  obtain  from  any 
reliable  somce  at  what  cost  it  is  hojied  electricity  will  be  generated 
at  one  of  these  stations.  I  find  this  do-sely  followed  by  the  difficulty 
in  obtaining  an  estimate  for  the  cost  of  transmitting  such  energy 
from  the  works  to  Leeds.  There  is  also  another  difficulty  in  that 
apparently  whatever  economy  can  be  ol)tained  in  a  super-station 
similar  economy  reduced  in  only  a  slight  degree  can  be  obtained  in 
a  station  of  much  more  :in>dest  dimen.sions. 

Our  large  industrial  centres  have,  generally  speaking,  their 
electricity  organisation,  whether  municipal  or  company  controlled, 
under  the  truidance  of  able  and  progres.«ive  engineers,  who  have  been 
fully  aware  of  the  advances  that  might  be  made  in  the  scientific 
world  with  reference  to  jrawer  pioduction  generally,  and  T  think, 
in  view  of  the  publicity  that  has  been  given  to  the  rcjiort  of  the  Sub- 
committee in  the  daily  Pi-ess,  it  is  due  to  those  engineers  to  make  it 
dear  that  the  suggestions  contained  in  the  report  of  the  Sub-com- 
mittee are  not  ba.se<l  on  some  wonderful  discovery  made  by  that 
body.  Excepting  in  the  ca.ses  of  .stations  erected  more  recently 
than  any  large  mimicipal  station,  it  can,  I  tliink,  be  argued  that 
the  municipal  stations  arc  at  least  the  equal  of  the  company  stations 
in  the  advantages  the_\  have  taken  of  such  tlevelopments  as  had 
been  made  at  the  tuue  of  their  conception. 

Xo  doubt  such  policy  will  be  continued,  and.  in  the  case  of  cities 
of  large  size,  any  advantages- which  would  occur  from  the  use  of 
by-product  recoveiy  plants  in  connection  with  electric  generating 
stations  will  be  carefully  considered  quite  apart  from  any  question 
.i.s  to  ownership.  Such  an  opportunity  will  arise  in  the  city  of 
Leeds  within  a  comparatively  few  years,  which  adds  to  my  difficulty 
in  finding  any  advantage  that  would  accrue  to  the  city  by  obtaining 
its  supply  from  the  super-station. 

To  obtain  a  true  apiirciiation  of  the  value  of  the  report  it  is 
necessary  to  make  a  determinetl  effort  to  ignore  the  uncalled-for 
comparisons  between  company  and  public  controlled  concerns. 
Xeither  of  these  categories  has  done  anything  so  distinctive  on  the 
lines  of  the  rejiort  as  to  justify  any  comparisons  at  all. 

A  new  ideal  is  put  before  us.  without,  it  must  be  confessed,  any 
very  substantial  grounds,  but  if  on  local  investigation  conclusions 
in  its  favour  are  arrived  at  it  becomes  almost  a  matter  of  detail  as 
to  its  carrj-ing  out.  Summarising  the  report,  in  so  far  as  it  really 
matters,  we  are  to  believe  that  for  economical  generation,  very 
large  power  stations  are  necessary  with  large  units  and  suitable 
facilities  for  obtaining  coal  and  condensing  water.  Scientific 
research  al.so  indicates  the  wisdom  of  providing  for  the  installation 
of  byproduct  recovery  plant.  That  .surely  is  the  whole  matter  so 
far  as  the  Coal  Coascrvation  .Sub-committee  is  concerned. 

The  incentive  to  adopt  the  report  and  act  on  it  when  possible 
will  lie  in  the  s<-lf-intcrcst  of  .sections  of  the  community,  and  the 
nccoxsity  of  satisfying  the  (lovernment  Departments  concerned  of 
the  flesire  to  adopt  the  most  advanced  scientific  methods  practicable. 

AsHuming  the  findings  of  the  report  on  the  above  points  generally 
correct,  it  then  is  desirable  to  see  how  e^isling  authorities  can  be 
utiliwd  in  obtaining  llicir  fiiiition.  ('oni]inni(s  and  municipalities 
liave  done  an  enoiiiioiiH  wurk  in  connectinu  with  the  supply  of 
ileiiricily,  and  great  iis  I  lie  anticipated  growth  may  be  1  doiil>t  if 
the  dealing  with  it  will  In-  .i  matter  of  any  greater  difficulty  than  has 
iM'cn  alrciidy  succtiwfully  <>M-iconie.  The  rcplacmient  of  reci|)ro- 
eating   enginrH   of  f-mall   (ii|iaii|y   by   lurbinediivcn- machinery   of 

much  larger  cnpncjly  ih  to  my  mind  not  n  bit  Ichm  ( iplex  a  problem 

than  that  we  are  now  chIIciI  upon  to  fare.  If  any  existing  authority, 
either  publicly  or  priviitely  owmd,  i-aii  caiiv  through  tlnm»elves 
HUfli  M'humi  ai  the  n  port  indiraleM  deMirnblc.  why  interfere  with 
fhein  U-yonjI  Hieing  thai  tl.iy  actlinlly  ilo  mo  ?  I>ui-  ciinslderation 
•.lii.uld  (lino  be  piiid  in  tlie<  ii.<e<.(  llioMeiiullioiilii  h  w  Im  wishloiidjust 
Itieir  Hiipply  areni-  in  ordi  r  to  spread  the  lieiwlils  of  this  supply: 
iiidnd  thin  nhoiild  in-  inndi-  oiilignlory  ill  cbmh  wlien-  iiei  cHsaiy. 

Very  laige  numlien  of  iM>.liiig  HtlltionN  will  have  to  c|or«'  down 
allogetlier  :    all,  I  think,  are  agieed  on  that. 

In  lielwren  ihrw  t»o  elnMM'Hiiregtoii|iN  o(  xtalionH  of  more  mode- 
rate dinicnxjoiui  working  wllhin  Mrielly  parix  hial  bi>iiiidiirieH.  and 
«lin«-  |iri«|Mcl»i,  though  often  <oii.Hiderable,  do  not  attain  to  the 
ni»i/nitiidi-  iniliraterl  ii-  dcHirable  for  iilnioxl  ecolioiiiy  in  central 
•.latioii  praitiee.  In  nurh  Hreax  there  are  oiiie  to  be  ii  nembi-r  of 
lUideitakingp.  eoiilemplatjng  the  enaction  of  new  generaling  HorkM; 
otherH  have  worko  Ntill  capnbk-  of  rc<iiioinj<-  expan-.li  ii.  aid  otheiH 
ief|uire  immediate  ejtinotioii.  Kneh  an-a.  which  Hhoiild  elcclri- 
lally  be  nelj  drfiiiecl,  miiiit  jointly  decide  (all  autlioilliiii.  iiieliiding 


lioth  municipal  and  company)  that  iio  additional  generating  stations 
shall  be  constructed  other  than  of  a  joint  character. 

The  .site  or  sites  for  .such  stations  will  be  chcsen  and  the  pos.'^i- 
bUities  of  exten.sion  in  existing  .stations  and  also  the  necessity  of 
extinction  agreed  upon.  A  comprehensive  scheme  of  linking  ui> 
can  then  l)c  designed,  always  having  in  view  the  ultimate  supplying 
to  existing  stations  from  the  eventually  to  be  erected  large  works. 
If  a  site  is  then  available  in  this  area  capable  of  accommodating  a 
large  power  station  on  the  lines  indicated  in  the  report,  the  varioas 
authorities  should  agree  to  constrviet  such  a  station  jointly,  and 
undertake  to  draw  from  it  a  certain  definite  amount  of  energv 
between  stated  hoius.  It  would  apjiear  that  b\  some  such  .scheme- 
large  units  could  be  installed  from  the  very  start,  and  directly  they 
are  in  commission  they  could  be  loaded  u])  to  their  full  eapacitv 
and  the  utmost  economy  obtained  so  f-ar  as  the  new  works  n as- 
concerned.  This,  of  course,  wo\ild  react  unfavourably  on  the  older 
works,  but  their  function  would  be  to  deal  with  the  surplus  load  and 
growth  of  the  untlertakings,  until  such  growth  justified  further 
extension  at  the  combined  power  station  and  jirovide  spare  plant. 

It  will  be,  however,  absolutely  necessary  to  demonstrate  to  the- 
larger  municipalities  that  participation  in  such  a  scheme  will  be 
to  their  ultimate  benefit,  and  certainly  at  the  moment  this  appear* 
to  be  a  matter  of  great  difticulty.  Put  very  ciudely,  it  will  be  very 
difficult  to  pursuade  the  ratepayer  of  the  laige  municipality  of  the- 
advantages  of  a  .scheme  w  hich  reduces  the  cost  of  electricity  veiy 
considerably  to  his  competitor  at  some  .smaller  centre  without  in. 
any  appreciable  degiee  affecting  his  own  costs. 

It  niight  be  uiged  that  this  is  one  of  the  reasons  which  make  it 
iliflicult  foi'  public  owiieiship  to  be  considered  seriously  in  connec- 
tion with  such  a  scheme,  but  public  owmrship  alieady  exists,  and 
is  going  to  be  affected  one  waj-  or  another.  Large  ^aiounts  of 
capital  have  been  exjwnded  on  electrical  undertakings  by  munici- 
palities and  companies,  and  in  con.se()Ucnce.  large  amounts  of  money 
have  been  paid  into  sinking  or  reserve  funds,  and  in  the  coiu-.se  of  the 
next  few  years,  a  ti-emendous  amomit  of  debt  will  be  extinguished. 

The  public  of  existing  local  authorities  are  entitled  to  utilise  to  the 
full  any  advantages  that  the  repayment  of  tliis  money  brings,  and 
one  of  the  incentives  for  the  investing  of  public  money  in  electricity 
undertakings  was  the  competition  between  industrial  centi'es  for  the- 
obtaining  of  new  industries  in  their  midst.  Authorities  whose  policy 
has  been  one  of  maintaining  electricity  w  orks  in  a  state  of  economy 
and  efficiency,  are  entitled  to  the  advantage  such  a  policy  will  havt* 
given  them  over  less  far-seeing  districts,  and  they  cannot  be  expected 
to  favour  with  great  enthusiasm  a  scheme  wliich  openly  asserts  the- 
])ossibility  of  new  towns  springing  up  round  the  super-power  stations, 
and  attracting  away  from  the  older  boroughs  large  businesjes  which 
have  caiLsed  municipalities  to  spend  large  sums  of  money  in  the 
piovision  of  roads,  tramways,  sewage,  water,  gas  and  electricity 
sdiemes  to  provide  facilities  for  the  workpeople  engaged  in  industr> . 

It  would  apjx-ar  that  the  only  way  in  which  such  support  could  he- 
justified  would  be  to  make  each  authority  benefit  not  only  on  account 
of  the  incre.-ised  economy  of  the  super-power  schtuie,  but  also  by 
\irtue  of  past  policy,  and  the  suggestion  of  part  ownership  makes, 
this  ]>os.sible  in  that  each  authority  would  be  a  shareholder  in  th«- 
big  power  .station,  participating  in  any  profits  it  made,  such  parti - 
(ipation  being  placed  to  the  credit  of  the  subscribing  electrical 
undertaking,  and  enabling  it  to  atTeet  its  local  prices  accordingly.  At 
thesam<>  timehH-al  prices  would  .still  be  affected  by  such  policy  |as  had 
licen  puisucd  in  lime  past  and  advantage  of  .settinsi  price  could  be 
retained,  though  probably  the  :i mount  of  dillerence  would  be  reduced. 

I  .-im  strongly  of  opinion  that  whatever  adviuitages  are  to  bt' 
olitaiucd  will  be  nnK  h  moiv  easily  arrived  at  by  .some  such  scheme 
of  CO  o|HTation  than  by  a  mi'thod  of  wholesale  extinctions,  whi<-li 
ineliidcN  gcKjd.  bad.  and  in<litTcient,  and  would  <-nable  pubUc  money  i"- 
be  iLHcd  efficii  ntly  and  much  more  justifiably  than  if  the  s<'h<-me  wen- 
placed  imdc-i   private  owneishii)  or  even  n  mo\  rd  fioni  lo'  d  control 

M It.  T.  Hoiks.  i 

.Mr.  T.  I'.iil.Ks.  city  e|e<trical  engineer  of  liradforil.  c'ws  not  think  I 
(according  to  an  account  in  the  "  Yoikshire  01)sciver')  that  the  I 
lo<-ation  of  a  [Miwcr  station  <ui  a  waterway  is  so  iuiportai\t  as  location  f 
near  the  centre  of  distribution.  For  example,  in  the  case  of  Hradford  J 
the  nearest  sit<'  fully  meeting  the  iv(|uir(  mcnt>  of  the  report  would 
lie  in  the  iieighbo'urh<K)(l  of  I'ontefraet.  This,  however,  wovdrl 
involve  transmission  at  :!(i,(«l(l  (id.lHKl  volt"  and  the  |o.sses  would  be 
conHidei-iible.  At  present  Ihi-  Bradford  works  can  claim  a  eon.- 
Niimption  of  coal  |-ei  unit  gerieiidid  as  l<iw  a-.  i;i-  lower  than,  that, 
of  any  other  works  in  Yoik-.hiie,  although  a  in  ruber  of  th(ne  other 
worl.-.  are  Mitiuitrd  on  ■mportaiit  stieiiiis,  dii  the  other  hand.  > 
Mr-.  l!o|e«  ni'mits  that  Ihi-  Hradford  site  is  misiiitablc  for^levclopinL 
elei'triH'luinieal  |piiKesK(»  in  (he  immediate  vicinity,  or  for  tin 
extrai-tioii  of   liv  products  from   I'oal.      The  estimates  of  saving   "'       ^| 
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:•      coul  in  the  report  are  based  on  the  present  consumption  of  coal 

i     throughout  the  country,  averaging  5  11).  per  indicated  horse-power 

m     hour.     Mr.  Role.'*  thinks  that  this  figure  i.s  too  high.     In  the  case 

f      of  a  numtjer  of  mills  with  which  he  i.s  aciiuainterl,  having  a  total 

Iioise-jKJwer  of  over  28.001*,  the  average  consumption  of  coal  per 

iiKlicatcd    hors*-- power    hour    is    only   2.'  lb.     The    whole   financial 

iiuestiori  shouhl  l)c  fniisidercd  very  cHnfidly,  a.s  the  conservation 

of  capital  .is  ((iiitc  .«.-  important  a.s  the  (■i>nser\"ation  of  coal  at  the 

present  time.      In  the  rcjiort  there  is  no  indication  of  the  capital 

I  ost  of  the  rclieme,  or  the  cost  of  buying  out  existinj;  undertakings. 

!i'.  Roles  thinks  that  the  arrangement  of  a  number  of  the  proposed 

.]>er- stations  niiglit  be  started  immediately  after  the  war,  but  lie 

IS  not  convinced  that  the  wholesale  scrapping  of  existine  works.  a.s 

appears  to  be  .sii;j;geste<l  in  the  report,   is  necessary  or  desirable. 

jir.  Roles  thinks  that  the  controlling  authority  should  not  control 

the  main  (hstiibutioii.   but  only  the  .generation  and  transmission, 

and  that  the  authority  should  consi.st  of  a  Board  rqire-senting  all 

it,fen-ts.   l„,.l,  ,•,„„, ,;,nv  arid  loe.il  authoiilv. 


I 


CjOiTCspondt'iice. 

SCIENTIFIC  {•(JSTIXG- 

lu    nilK    lOKITOR   OF   TIIK    KI.KCTKIl  l.\.V. 

SjR  ;  In  con.siclcring  the  ])roblenis  that  will  confront  tlie 
liritish  manufacturer  when  hostilities  ce.tsp,  it  .should  be  more 

fierully    reco'.'nised    that   t!u'   rjuestion  of  .scientific   Custinu 

iiiidoubtei!l\   one  of  tiie  greatest  importance. 

The  Hubjert  is  little  iimlerstood  li>  many  manufacturers, 
aii<l  it  is  appalling  to  note  the  niethnils  that  some  use  to  ccst 
their  products.  They  have  no  certain  knowledge  that  any 
jfarticular  article  is  showing  them  either  a  profit  or  a  loss  (if 
the  line  happens  to  be  sold  at  a  competitive  j)rice)  and  arc  quite 
content  as  long  as  the  haliince  slieet  fur  the  years  trading 
-liow.s  them  a  prolit  on  the  total  turnover.  On  account  of 
iliis,  buHines.s  is  <|uite  unknowingly  spoilt  both  for  themselves 
iid  for  others   in    the  trade,  and  r|nite  a  lot  of  "cutting" 

not  due  to  any  flesire  to  sell  at  un|>rofit'ible  price*,  but  to 
Ignorance  of  the  e.xact  eosts  incnrri'<l  in  producing  a  k'vcii 
article  and  the  proportionate  amount  of  "  overhead  charges  " 
the  article  should  li'-iitiiniitely  carry. 

Vnyone  who  has  .stu'licd  the  subjeit  from  a  scientific  point 
•  I  view  has  onl_\  tri  make  n  few  casual  inquiries  from  acqu'.'in- 
tanccH  whi^are  nianiifactiirersin  the  hardware  trade  tobecome 
iminfully  nwaie  that  my  remarks  are  only  to<i  true.  A  firm 
will  pay  a  great  deel  of  attention  and  spare  no  expense  in 
organifling  their  jilant  to  a  high  ih-^iee  lA  perfection,  but  wln'n 
if  conieH  to  the  real  study  of  a  costing  system  suited  to  their 
hiisi   ess — well,  they  simply  do  not  trouble 

Why  in  this  '.      Is  it  because  id  the  «|)<ithv   of  the  maun- 

lacturers  or  of  the  accountants   ul lit    thi'ir  books  f      I 

ni:iki'  no  definite  pronoiiiiceinent  Imi  I  imauiii''  that  tin'  faidt 
liPH  with  both,  but  the  root  id  the  ti.Milde  is  undoubteilly  to 
lie  traced  to  tin-  inaniifactiirers  in  not  making  a  .study  of  the 
Mciencn  themselves  and  not  di-manding  a  more  up-to-date 
sei-vice  from  the  accounting  prcdessinn.  Can  it  be  that  man\ 
manufacturers  light  shy  of  the  addiiidnal  amount  of  record 
keej)ing  that  is  necessary  and  of  the  consequent  "  mild  up 
lieaval  "  of  their  oldtime  nietlioils  in  oriler  to  make  it  possible 
to  obtain  valuable  data  for  tin'  coiiilio  t  of  n  business  on  scien- 
lilic  lini's.  I  Homehow  fear  this  is  tin-  case,  ami  becuuse  of 
tills  the  whole  subject  even  when  taken  up  is  dropped  in  its 
<'urly  stages  with  a  shake  of  the  head  anci  riMunrks  about 
*■  new-fangled  notions  costing  more  than  thev  are  worth." 

To  instal  a  sound  costing  system  in  a  factory  making  a 
Variety  o(  products  r<-i|uireN  a  vast  uinount  id  close  stud\ 
{irefcruhly  by  a  member  of  the  firm  who  knows  idl  the  details 
■Hill  inner  workings  of  th'-  business  from  "  .\  "  to  "  /,."  and 
Ills  person  shouhl  coUulioriite  with  n  gnod  firm  of  up-to-date 
"  >  ountanis,  who  have  mude  a  special  study  of  works  orguni- 

I'ion  and  costing.      If  this  be  done,  s valiiabli'  results  will 

'•'■  ohlninefl.  but  It  must  be  at  once  reeogniseil  thai  no  accoilll- 
mt  livino  will  be  nbte  to  walk  into  a  works,  ami  after  making 
■    few  weeks'  studx  .  instill  a  scheme  that   could  be  ronsidercd 

IV  thing  near  linalilv        The   ncdiuntunl    studie»  ihi'   subject 

'ong    the    lines   laid   out    bv   certain   defined    piinciples,   but 

'li<i    nothods    ,(     .,|.,,K,M..    (I....,      ,,'it..  .pi...    ...II    1..    I, .,..,, I     1., 


require  considerable  ingenuity,  and  for  this  reason  it  is  s.. 
necessary  for  the  subject  to  be  .studied  closely  in  all  its  aspects 
by  one  closel\-  connected  with  tlie  firm,  who  will  de\  ote  the 
time  and  has  the  initiati\  e  to  work  out  methods  suitable  to  all 
de])artnients  of  the  factor\  so  that  the  n?cessarj'  statistics 
and  data  Can  be  properly  collected. 

A  fact  that  is  not  generally  recognised  bv  those  whose  cost 
finding  methods  are  somewhat  a-icient.  is  that  it  is  quite 
impo.ssilile  to  evolve  and  apply  a  sj-tisfactory  co.^tiug  system 
without  first  oi^anising  ever}-  department  of  the  factory. 
To  obtain  cost  records  that  arc  both  reliable  and  valuable, 
there  will  have  to  be  a  certain  amount  of  departmentalising 
in  the  various  classes  of  work  and  a  re-groupin;.'  of  everv  bit 
of  effort  expended  within  the  walls  of  the  factoty.  Productix  <» 
wages  must  be  departmeutaliscd  as  will  also  nonproductive 
wages,  whilst  all  items  of  c.xpen.se  must  be  allocated  to  their 
proper  positions  and  a  strong  line  of  demarcation  drawn 
between  the  expenses  for  one  department  and  those  of  another, 
in.stead  of  jumbling  them  all  together,  as  is  so  often  the  casc| 
It  will  readily  be  seen  that  it  is  impo.ssible  to  obts'in  records 
unless  this  be  done,  and  no  firm  desirous  of  organi.sing  their 
costings  must  expect  it  to  be  a  matter  of  a  few  weeks'  work. 
It  will  take  at  least  si.x  or  twelve  months  in  the  case  of  an 
already  established  firm  because  so  many  cnstoiiis  and 
methods  of  working  both  in  office,  warehouse  and  works  havi- 
to  lie  entirely  supersedetl  liefore  new  methods  are  adopted. 
The  process  of  destruction  has  to  take  place  before  construc- 
tion can  commence,  and  this  is  the  one  \  erv  great  reason  wh\ 
manufacturers  hesitate  long  before  making  the  final  plunge 
to  cast  out  methods  that  have  become  thoroiighly  ingrained 
into  e\  cry  person  on  the  premises. 

In  conclusion,  let  me  say  that  althougli  in  the  first  place 
the  organisation  of  the  factory  will  ha%  e  been  undertaken  in 
order  to  obtain  a  satisfactory  co.sting  .s\stem.  it  will  be  found 
in  a  few  \  ears'  time,  the  new  conditions  under  which  it  has  been 
nece.s.sary  to  work  every  di-partment.  and  the  records  and  datji 
obtained,  will  be  actually  of  more  use  than  tin'  costing  system 
it.self.  Hy  this  I  mean  that  a  vear  or  two  after  changing  over 
from  grandfather's  methods  of  costing  to  tin-  I'.M,'^  methods, 
a  manufacturer  would  come  to  the  conclusion  that  he  would 
rather  go  back  to  his  old  rulc-of-tliumb  method  of  costing, 
obtaining  his  records,  perhaps,  yearly  from  his  liastil\-  prepared 
trading  account,  than  give  up  the  new  methods  of  admin- 
istration and  organisation  he  has  built  up  in  his  works  and 
go  back  to  the  chaotic  conditions  that  appertained  in  his 
factory  beforehand  ;  which  means  that  besidi's  ticeomplishing 
what  he  sets  himself  out  for.  the  manufacturer  lins  i;aini'd 
other  advantages  far  greater, 

.V  knowledge  of  co.sting  (as  a  recent  eilitioii  of  "  The  Times  ' 
stated)  allows  those  works  that  acquire  it  to  exercise  a  clo.se- 
ness  and  continuity  of  si'll  criticism  that  is  impossible  without 
It       Surely  one  cannot  sav    o.....'       I    mm.  \-c.. 

Birmingham.  Jan.  2  llnw.Mtn  F    Smith. 

I'HonrcTHlN    <>l"   DIiTII.K   TINtiSTK.N 

TO   TIIK    KKITOIt   OK  TIIK    KI.K<  TRK  l.\N. 

SiK  III  riqily  to  the  criticism  from  tin-  British  Thomson- 
Houston  Co.  in  your  last  issue  on  niv  recent  lecture.  I  beg  to 
stati-  that  I  was  not  inisiiitormed  refunding  the  proiluctioli 
of  ductile  tungst<-n  filaments  before  the  war.  The  statement 
made  at  the  lecture  was  to  the  effort  flint,  before  (he  war, 
ductile  tiiiig'tten  filaments  wi-re  not  being  ppmIucihI  on  »  com- 
mercial scale,  in  thiscountrv.  fiom  Ihr  on.  This  fact  is  snb- 
stantiate.1  hy  the  details  in  the  letter  from  the  H  T  -II.  i:o. 

The  /u«i/  stages  in  the  iiuinufaclure  of  thi-  filatnent.s  wore 
lerlainlv  carried  out  in  this  country  befon-  the  war,  but.  so 
far  as  I  loiild  ascertain,  no  firm  was  at  that  tune  niMnufartunng 
iliictile  tiinusten  filaments  from  tuiiKsten  on-  The  importetl 
maniilaetiired  products,  which  wen-  at  that  tune  used  by  the 
various  linns  as  ihf  stmlini/  fHtint,  were  pure  tiingslic  oxide  or 
tilMifHteli  roil 

It  would  appear  from  their  own  statement  that  the  H.T,-1I 
Co  had  to  devote  at  least  a  year  to  investigation  before  they 
coiihl  bridge  till'  UHp  between  tunftMteii  on'  and  their  prrviotls 
sliirting  point,  i  c,  pure  liingstic  oxidi-,     I  am.  \t  . 

\.  ..    |(.,„.  I      I  ...     I  v;.  ,...  >      I       !.,„.  ,,   .^v 
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Legal   Intelligence. 


Liability  for  Accidents  on  Unlighted  Stairs. 

In  the  Glasgow  Sheriff  Court  last  week,  Sheriii'  Craigie  ilismissed  an 
action  by  Mrs.  A.  MacGuife  against  the  Corporation  of  Glasgow  foi 
damages  in  respect  of  injuries  sustained  by  her  on  Feb.  25  through  falling 
down  the  stairs  at  premises  where  she  resided. 

Pursuer  stated  that  one  of  her  children  took  suddenly  ill,  and  she  was 
going  downstairs  to  procure  medicine  when  the  accident  occurred. 

The  Sheriff  said  it  seemed  to  him  that  the  ease  was  ruled  by  the  re- 
rcnt  decision  in  Baikie  v.  Corporation  of  Glasgow.  In  the  Baikie  case 
Lord  Skerrington.  who  dissented  from  the  majority  of  the  Court-,  said,  in 
referring  to  the  judgment  in  Driscoll  v  Commissioners  of  Partick.  the 
judgment  in  that  case  implied  in  his  opinion  that  the  pursuer  had  acted 
negligently  in  the  circumstances  as  explained  by  herscif.  It  might  have 
been  different  if  she  had  explained  that  she  leift  her  house  and  hurried 
downstairs  on  receipt  of  a  message  that  her  child  had  been  run  over  in  the 
street."  The  averments  made  by  pursuer  in  the  present  case  came  near 
to,  but  did  not  quite  reach  the  circunistflnce:.  imagined  by  Lord  Sker- 
rington. Bethat  asit  might, itseemcdto  himthat  if  a  pei-son,  for  even  a 
laudable  object,  hurried  do\m  or  up  a  stair  of  a  tenement  which  the  Cor- 
(wration  had  failed  to  light  according  to  their  statutory  duties,  and 
t  hereby  hurt  himself  or  herself,  t  hen  he  or  she  could  not ,  unless  under  very 
special  circumstances,  get  compensation  for  any  injury  that  might 
iiai)pcii. 
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SPECIFICATIONS  PUBLISHED. 

The  lotlowiKt  abstract  Irom  some  of  the  specifications  recently  pubUshed  haite  been 
tpecialiy  compiled  by  Messrs.  Mewburn,  Ei-i-is  &  PiiYOR,  Chartered  Patent  Agents. 
70  and  71,  Ctancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  i 
tt  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1916  Specifications. 


s lodged 


5,300  Carbon?.,  T.  L.     Electric  arclamps.    (1!/4;16.)     111,115. 
7.936  Saudkini,  A.     Portable  electric  battery.    (5/6/15,)     100,643. 
11,564  Turner.  A.     Electric  metallurgical  furnaces.     (16,8,16.)     111,120. 
12,168  TiETCEH,  H.     Insulation  of  electric  cablts.    (28,8/16.)     111,496. 
12.305  Wang.   K.  T.     Apparatus  for  converting  or  transforming  electric  currents 
(30/8/16.)     111.497. 
Compri5»s  two  transformer  corts  so  connected  as  to  give  transformat  on  from 
three-phase  to  two-phase  alternating  current  or  vice  versa,  one  winding  of  each  of  said 
transformers  being  dividedinto  two  or  more  sections,  and  each  stction  subdivided 
into  a  plurality  of  coils,  the  convolutions  of  each  coil  varying  according  to  a  deter- 
minable law,  a  coil  on  one  core  being  connected  inseritswithacoil  on  the  other  core 
according  to  the  said  law,  the  said  two  coUs  being  connected  to  a  segment  of  the 
commutator,  the  width  of  said  segment  varying  according  to  a  law  dependent*  on 
the  ratio  of  the  convolutions  of  the  aforesaid  coi!.'. 
12  985  Pupii;,  M.  1.     Art  of  electrical  tuning.     (17  9/15.)'' 101,540. 1 

A  method  of  compensating  the  energy  losses  in  an  electrical  conductor'of  periodi- 
cally vsry'np  e!-c1rical  waves,  which  consists  in  placing  said  conductor  in  elcctro- 

""'■'■■''    '•-n  with  a  source  of  energy  which  transfers  electrical  energy  to  the 

'  ^?  in  the  conductor  a  negative  resistance  reaction  of  high  value 
the  original  resistance  reacticn  in  the  conductor.  5o  that  the 
■'f  the  conductor  is  reduced  from'.any  given  high  value  to.a  pre- 

M.32i  BLAf,..  J.  R.  u  Electrical  Improvements,  Ltd.     Protecting  devices  for  muUi- 

ph.\i- .-.Ittrn.-iiinK-current  apn.ir,itus,    (9/10/16,)     111.125. 
14, '09  B-iT!-  II  E'  r-tf;-  Tpai.'sformer  O.,  Berry,  A.  F.,  &  Ellwood.'E.    Electrical 

n  m  ,^  I     111.126, 

1/^.     ••  lytic  cells.    (30/10/15.)     102,049. 

'''  'jre  of  caps  or  bases  for  incandescent   electric  lamps, 

'10  11  16  ;     111,138. 

i;  lamp  caps  with  insulatin; 

1.  for  example,  molten  glass, 

;,  '^  quantity  of  material  from 

..  .  itinc  the  insulating  materia 

!'•  171  U..v.Af,  J  A,  -nanulaciureol  caps  or  bases  for  incandescent 

?l";!nc  Umi  '  139, 

i',294  ^--rrv   A      f.  ■r:,!,-,mp  bulbs.    (14/11/16.)     111,151. 

'      ■'       ■      ■  '' Westinohouse  Power  SiOHAL  Co. 

,.  „  >    II  16.1     111,159, 

,,'d:  (17,11/16)     111,16.";, 

'■^'  iKiiN'.Co.      Brush-lifting  and  Short 

,,  .,/  "■    118/11/16.)     111.324 

'oducng  perforated  strlp'by 

:;•,?.;■,'  ..  i'r-.     (22/11/16.)  111,332.) 

■     '  '    ■  ■  ,' for  automatically 

ling  them  up  pre- 

%m 

W.    Connection  of 
Id.)     111.344. 
ratut,     (27/11/16,1 

'  motor  controllers 

'    ■'  iimalllng,  particularly  applicable  to 

■  v,l,Mrlt,   .,  v..c.-,ll.,I  I,i, !,.(,.  iiurncy 


17.702  Langford,  J.  S.     Electricovens,  hot  cupboards,  and  the  like.    (14.'1/16.)  103,476! 

17.820  Riviere,  A.  D.  .&3oc.  Centrale  d'Enterprises  A.  D.  Riviere  etCie.1  Electro- 
magnet for  lifting  m.iterials.     Ill  12, 16.)     111.554. 

18.323  Westinghouse  Metal  Filament  Lamp  Co.  (Westinghouse  Lamp  Co.)  Mar; - 
facture  of  filaments  for  incandescent  electric  lamps.     (21/12/16.)     111,569 

18,398  HocAN,  G.  R  &  MACL.4GAN,  H.  P.     X-ray  apparatus.     (22/12/16.     111,570. 

13.541  Suter,  E.  F.  Electrical  heating  apparatus  for  permanently  waving  hair  on  the 
head.    (28jl2/16)     111,372.  j 

1, 1917  Specifications. 
SOB.T.-H.Co.     (G.  E.Co.)        Systems  of  ship  propulsion.     (2/117.)     111,574, 
180  M.  L.  M.4GNETO  Syndicate,  Lister,  G.  A.,  &  Watson,  E.  A,     Magfteto-electric 

machines.     (4/1/17.)     111,373. 
255  Murray,  T.  E.     Process  of  electric  welding.    (18/2/16.)     104,500 
609  Longford,  H.G.,  Longford,  W.W.,&Clark,W.  A.     Ignition  plugs.    (12/1/17.1 

788  Humphries,  W.  L,    Carbon  holders  of  electric  arc  lamps.     (16/1/17.)     111,382 
860  Henry,  H.  D.     Electric  batteries.     (17/1/17.)     111,383.  « 
1.307  Harrison.  H.  H.,  &  Creed  &  Co.    -Strip  perforating  mecl  snism  for  cede  tele 

graphy.     (25/1/17.)     111,581. 
1.491  Gilbert  Co.,  A.  C.    Toy  electric  motor  installation.     (18'4  16.)     105.743.   • 
1.577  ViLLiERS  Engineering  Co.,  Funck,  G.,  &  Farrer,  F.  H.     Magneto  devices  ic 

internal  combustion  engines.     (31,1/17.)     111.391. 
1.661  Hearson,  C.  E.     Electric  furnaces.     (1/2,17.)     111,207. 
1 .880  Arnold,  C.  F.     Sparkplugs.     (7,2/16)     104.334. 
2,026  Pickersoill,  W.,  &  Pitt,  J.  H.    Trolley  heaas  for  electric  tracticn.    (10/2,  i: 

111,396, 
2,621  Peckham,  E.    Electrical  massage  appliances,  (4,7  17.)     111,399. 
3.268  Ignition  Co.  K.  W.     Impulse  starting  mechanisms  for  the   igniticn' magneK/: 

of  internal  combustion  engines.     (15,3  16.)     105,323. 
3,916  Sterling  Telephone  &  Electric  Co.,  Bell,  F.  C  &  Davey,  W.C  ESec,  bel!:. 

(17/3/17.)     111,609. 
4.637  Mutto,  O,     Interrupter  mschanism  for  electric  circuits,     (30  3  17,)     111,414. 
5.246  ScH.AANNiNG,  A.,  &TKCMFSCN,  1.  L.    Tanks  for  electrical  translpimers.  (13/4/17 

111,621. 
5,301   British    Westinghouse    Electric    &    Manufacturing    Co.     (Westinghouse 
Electric    &    Manufacturing    Co.).    Control   ;of    dynam.o-eiectric    gineratcis 
(14,4,17.)     111,623.        i 
5,358  Twiss.  G.  v..  &  ButLERS.  Ltd;     Electrical  insulators.     (16,'4;17.)     111,624. 
5,365  Graham,  E.  A.,  &  Rickets,  W,  J.    Thermal  electric  relays  and  circuit  controllir.' 

(16,417.)     111,420 
,-5,560  Ames,    A.     Light    projectors.    6,'12/16.     (Divided    aptlicaticn   on    17,520/16., 

111,628, 
5,644  Wilkinson,  H,  T.,  &  Wardle  Engineering  Co.     Lanterns  or  casings  for  incar.- 

des-,ent  electric  lamps.     (23,'4/17,)     111,629, 
7.571   I  GRANic  Electric  Co.     (Cutler-Hammer  .ManufacturingCo.)-    Battery  charging. 

(25/5  17.)     111,246. 
9.017  Guinness,  K,  E.  L.     Sparking  plugs  for  ignition  purpcses.     (22,'6/17.)\  1I1.2E5. 
9.108  Atherton,  J.     Electric  signalling  devices.     (25/6/17.)*  111.640. 
9,165  Turner,  W.  V.     Electro  pneumatic  brake  system.    (6/12  16.)     111.439. 
9,321  Guinness,  K,  E.  L.     Sparking  plugs  for  ignition  purposes.     (28,'6/17.)^  111.256. 
9,470  Midgley,  a,  H..  &  Vandervell  &  Co,  C,  A.     Electric   switches.    (30/6/17.) 

111,258. 
9.962  Western  Electric  Co.     (Western  Electric  Co.)    Telephone  exchange  system. 

{10/7/17.)     111,261. 
10,129  Edison  Swan  Electric  Co.  Si  Bird.  S.S.     Electric  batteries.     (12/7,17.)  111,444. 
10,423  Bennett,  C.  G.  M,    Cord  grips  for  electric  ccnductors.     (19,7/17.)     111.447. 
1 1,226  British    Westinghouse    Electric    &    Manufacturing    Co.     (Westinghouse 
Electric  &  Manufacturing  Co.)     Electric  motor,  control  systems.    (3/8/17.* 
111.265. 
11, -120  I^ENNiNGTON.  W.  O.     Ignition  devices  for  internal  cc  mlLStkn  I  rginfs,     (f/S/.17. 

111.644.  I 
13.073  Western    Electric   Co.    (Western    Electric   Co.)    Wireless   telegraphy   and 
telephony.     12,9  17.     (.\ddition  to  102,503).     111,649. 
A  method  of  simultaneous  radio  telegraphy  and  telephony  which  consists  in  the    ■ 
production  of  a  modulated  carrier  wave,  elimination  of  the  carrier  frequency  ccm- 
ponent  of  said  modulated  v/ave,  the  restoration  of  a  wave  of  said  freque  ncy  in  accor- 
dance with  telegraph  signals  to  be  transmitted,  ard  thedetecticn  of  ta'.d  waves  at  s 
receiving  station, 
14,369    Tanner,  H.  L.  Electric  motors,  19/7/16.    (Divided  arplicaticncn  15  ;tj/.16.j 

1 10,359, 
15,901  Brown,  T,  H.  A.     Shade  holders  (cr  electric  ^jmis.    (31,1C17.)     Ill.(f3. 


'  "IcctrkdlMrlbullon 

&  hci-  Corporailon.)    Dynamo^hclrle  machlnet. 

.Ichet    17/12/16,)    lll^l. 
I    Dyn«n,r..«Uclrlc  miehlnii,    (S/I2/I6.)    11I,.'5I, 


Volunteer  Notices. 

COUNTY   OF  LONDON   VOLUNTEER   ENGINEERS. 
Hcadquaitcis  •    Baklertonstreet.,  Oxford-street,  W.  1. 
Officer  Coinmaneling,  Lieut. -Colonel  ('.  B.  Clay,  V.l). 
Orders  for  the  Week. 
Officer  cjf  the  Week,-    , Sec. -Lieut,  II.  .1.  tiolding. 
Next  for  Duty. — Lieut.  P.  Bowdeii. 
Promotion.— Scrgt.  Hoiid,  H.G.  to  f-crgt.  Inst,  of  Miisketiy. 

.Monday,  Jan.  14.— No.  :i|(ompany,  ().30-8.30.  Bocniits"  Drill,  6.:!0-H.:tiC- 

Signalling  Section.  (i.:)0-8.:i0." 
Tuesday,  Jan,  1.").— Lectuic  on  Demolitions,  (i.ltti.      I'liysicul  Drill  ontl 

Bayonet  Fighting,  7.30. 
Wednesday,  Jan.  111.— No,  I  Cimpany  Drill,  Knotting.  Ac..  ti,S0-8.3ii 

RccruitH"  Drill.  (5,30, 
Thuiwlay.   Jnn,    17.— No.    2   Company  Drill.   Knotting.   Ac.   ti.0-8,0. 

Kccruits'  Drill.  (t,30  8,3(».     Signalling  .«eetlon.  (1.30  8.30.      Ambu- 
lance Section.  (1,30-S.30. 
I'Viday,  Jan.  J8.—  iMuHkctry.  "1.31)  8.(1. 
Saturday,  .Ian.   Ii».-    Enlrcnclimenls,  Ac,  2,1.">   t,4.">,       Kn  r»it,s'  Drill, 

2,4.5-4.45. 
Spneiul  NiilleeK.      All  ilnll,4  and  piiiailfs  will  Ir  at   Hca.li|Uiirtcr,<  unless 

otlierwise, 
Voltinluers  arc  reminded  Ihal   the  range  at   lii'lveilcii' mad  h  cloned, 
and  all  ntuhketry  will  he  done  at  Headqimrters. 

No  menihrr  of  the  Corp*  or  other  person  will  le  allowed  Inthcofficcr','* 
iiioBM  and  laedire  room,  the  canteen  or  the  ({allcries  diirinc  H"'  timo  the 
rnnK"  in  open, 

Hi'cniilH  will  nlliiiil  f.,i   .  mkIii' ••rin>;  iiiHlnirtiiui   with  the  ('iminnMm 
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Commercial  Topics. 


Electricity  in  Mines. 

Part  II.  of  the  Annual  Report  on  Mmc^  ami  (Quarries  gives  par- 
ticulars of  the  electric  motors  use<l  above  and  below  ground  at  coal 
mines.  The  following  is  a  siiniinaiT,-  of  the  horse- ixjwer  of  motors 
employed: — 

Undor- 
groand. 


Divi-sion. 


Surface. 


Total. 


H.P. 

.^.Ollanil  .3n,e»7i,J 

.N'orthem.... 97,148  ,"<, 

York  and  North  Midland 86,718J 

{.aneashirc,  N.  Wales  &  Ireland  .1     17,430.'. 
S.mth  Wales ■  116,16!)^ 


H.P. 

H.P. 

124,231% 

159,9485 

103,99fi.;S 

201,145  • 

n7,2li7i 

153,985J 

27.222 

44,052.'. 

.N,740; 

230,010^' 

.Midlnnd  and  .Southern 


15,281 


-  44,73-i 


60,018? 


Total  in  191(1    368,445;         482,215U      850,661Ji 


Total  in  I91.1 


,1  330.102 


4«H.f)2s;i,       804,731,% 


.  Tho  numlicr  of  cloctricallydrivcn  t-oaU  uttiii^;  iiiiirliiiiis  at  the  end 
of  I91l>  was  I.S90,  an  inrrpasc  of  141  over  thf  luimlii  at  tlw  end  of  1015. 
During  tho  year  lOKi  there  were  10  fatal  incidents  at  mines  due  to 
i-loctricity  investigated  by  H..M.  Inspectors  of  Mines,  resulting  in  lU 
deaths  ;   six  took  place  on  the  surface  and  four  below  ground. 

\t  607  collieries  coal-cutting  machines  were  used,  against  038  in  191."'. 
Tho  total  number  of  ma<hines  enployod  was  3.4."i9  (against  3.089).  of 
which  1,590  were  worked  by  electricity  and  1.809  by  compressed  air: 
the  total  quantity  of  mineral  obtained  in  I'.IIO  by  the  aid  of  these  ma- 
rliinea  wa.s  20.805,398  tons,  an  incrca^i-  of  2.£9.'').274  tons.  Xearly  .V2 
|)er  cent,  of  the  total  number  of  machine^  in  use  are  employed  in  the 
.Scotland  and  the  York  and  North  Midlanil  Divisions. 

Tho  following  table  shows  number  of  miuliines,  collieries  where  used, 
motive  pow<r  imployed.  and  quantity  of  mineral  obtained  during  1916 : — 


'    No.  of 
'  collicrios 
I    where 
maehinoj 
used. 


Worked  bv 


No.  of 
m'aehines     Elee. 
trieity. 


iIhm.I 


Northern    

York  and  North  .Midland 
UncH,  N.  Wales*  In-land 

South  Wales   

Mi<llnn.l  and  .South.rn      . 


127 
99 
60 
07 


tl7l 
802 
.VO 
130 
201 


139 
387 
48 
51 
124 


Colul  1 


I9h 


3..->49       1,500 


I    Mineral 

<""V,    obtaine,!. 
press  <li 


146 
532 
415 
.-|2I 


Tons. 
.1.764,280 
3.778,653 
7.739,275 
2,564,02t» 

6oO,2«0 
2,308,310 


1,809  126,805,398 


The  foilowinK  table  shows  the  nun 
rlter»  in  iim>  and  thi'ir  motive  powi 


3,0S9       1,440  1 1,040  j  24.510,124 
I  111    '>!  the  vnriouH  typni  of  ceal- 

.\iinib<-r  in  ii><' 


Knid  ..1 

V.uk 

Mowliin. 

Si-ot. 

North 

*  N 

Innil. 

em. 

Mid 

lami 

Driven  byelirlrieitv  ; 

Disc                   

504 

II 

|i;i, 

Itnr 

24H 

21 

SI 

<  linin 

2:1 

(17 

1  I-' 

1 
tUI 

1 

1 

Itotnry  hendinu 

' 

To,»r 

1:19 

:is7 

Dtiven   liv  i  iiiii|iri.«ei| 

Uim 

ino 

41 

..-.7 

»«r 

4 

10 

41) 

I'hnin  . 

1 

Is 

711 

IVreu-u.n. 
I!,.l,.,v    l„  .,.1,,,.. 

II 

1  .; 

1 

•bincM. 

Mid 

North   ^.     ., 

land 

Wales   •^""'' 
,V  In- 

and 

Total 

.Siuitli 

land. 

irn 

II 

1 

32 

818 

21 

27 

23 

427 

III 

2:1 

(17 

:12s 

lotnl  in    !!•!( 
Total  Ml  Ml!.' 


iih;  I  ii;i 
ntm  {  oin 


7:i:i 


.HO 

447 


I.K. 
139 


^lll 
•.'37 


437 
142 

192 

1,080 

•  I 


Commercial  Intelligence  Organisation. 

The  Department  of  CommcTcial  Intelligence  ha.s  decided  to  set 
up  local  branches  in  Birmingham,  Bradford,  LiveriX)ol,  Manchester. 
Sheffield  and  ( Uwgow.  The  branches  will  work  in  clo.se  co-operatioi\ 
with  the  local  Chambers  of  Commerce,  and  will  be  available  for 
answering  inquiries  by  local  firms  as  to  oversets  or  domestic  trade. 
&c.  Confidential  information  will,  however,  only  be  issuetl  direct 
from  the  head  office  of  the  Department  to  firms  on  its  special  recister 
and  to  Chambers  of  Commerce. 

*         *         *         * 
Canadian  Electric  Power  Eevelopment. 

The  Imperial  Trade  Correspondent  at  Toronto  ;Mr.  I".  \V.  Field) 
recently  iciKirttd  that  the  Ontario  Hydro-Electric  Power  Com- 
mission had  ill  hand  preparations  for  the  erection  of  a  large, electric- 
generating  plant  at  Clii]>pewa  Creek,  near  Xiag.ira  Falls.  Ontario. 

Hitherto  the  Commission  has  been  only  engaged  in  transmitting 
electric  j)owcr  from  prodiuing  eompanies  at  Niagara  Falls  to  customers 
throughout  the  Province.  It  is  propo.«ed  to  construct  a  eanal  between. 
Chippewa  Creek  and  Quecnstown  at  an  estimatc<l  cost  of  -Srt.OtW.OOO, 
after  which  the  power-house  will  be  built  and  the  plant  installe<l.  The 
(  ommission  will  purcha.^e  the  equipment  and  undertake  the  eonstniction 
of  ttui  plant  .■>-'  a  public  enterprise.  Tho  estimated  cost  of  tho  c<juipment 
is  .S1.(X>0.00().  Among  the  maehinery  and  materials  required  are 
channelcrs,  tlrills.  elect rie  hoists,  derricks,  locomotive  cranes,  belting, 
conveyors,  motors  anil  rock  crushers. 

.Mr.  Field  says  it  will  obviously  be  of  advantage  to  United  Kingdom 
tirms  inten-sted  in  the  matter  to  have  »  resident  agent  in  Toronto. 
Tenders  are  not  likely  to  be  invited  for  any  of  the  plant  required,  but  thc 
( 'nnimissinn  di-sire  to  purchase  the  best  tvfie  of  maebinery  and  plant. 

Electric  Furnace  Progress  in  Canada. 

The  Imperial  Trade  Corrcspor.dent  at  Toiviito  i.Mr.  F.  W.  Ficldl 
recently  foiwardcd  a  cop.v  of  the  report  for  lOlil  of  the  Ontario 
Hydro-Klectric  Power  Commission,  from  which  it  appears  that 
during  tho  year  tmder  review  the  Commis.sion  had  been  investigating 
modern  electric  furnace  practice,  and  the  results  show  that  where 
power  is  plentiful  and  reafonable  in  price  the  electric  steel  furnace 
is  entirely  practical. 

The  ineiimsing  number  of  these  furnaces  in  Ontario  lOntinns  this 
lu-lief.  and  it  is  anliei|mted  flmt  the  electric  fumaee  will  not  onlv  he  ap- 
plied to  the  pioibietion  of  lino  stei'ls,  but  that  it  will  even  conHK-tc  with 
the  o])cn  heertli  fumaee.  There  is  al^o  every  indication  that  electrie 
smelting  for  inui.  eoppi-r  and  other  on-s  wdl  be  an  imporlent  factor  in 
the  mining  distriets  of  th-  province.  The  high  prices  ruling  for  coke  and 
coal  and  for  sterl  proiliiits  during  1910  made  the  electric  furnaee  very 
attractive,  an.l  theri-  is  every-  indication  that  electric  stivl  pnxliiclion  in- 
Ontario  will  grow  rapidly  during  the  next  year  or  two.  The  clivtrie*!' 
piiKluctioii  <if  such  priMlucis  as  calcium  cnrhiile.  carhoriinibiiii  and  other 
suhstiinces  n-quirinL'  vi'iv  hiiih  lem|ii  ratlin's,  is  wn.wiiii; 


I  a.4.,0 
I  3,0KI> 


rhe  quAntily  of  I'onI  eill   by  I  h"  elis  I rlcally. driven  iimcliini-«  in   lUlO 
wit«  ir>.033.0O3  ton>.  HKAhfl  I  l.:IT8,'.>72  lon«'ln  101.%,  niiil  the  iiunnlilN 

«nl   by  rompn-Mivl  i>lr  murhlne.  wn«   lO.H.tS.IOd  ton. miwreil   willi 

ln,l3I.H.-.2  toil. 


Kloctri<rity     Supply. 

MxttMI.HlOIIS. 

Belfast.  ri.e'Colpoialu.ii  li.i\e  applii  d  to  lh<-  \^l-.  I'oatd  foi 
.saiu'tioii  to  a  loan  of  I'tiil.tHHl.  Tie  luiiii  is  requirril  for  the  subslilii 
tion  of  a  5.(11111  kw.  generator  for  the  set  which  n-ceiitly  broke  down, 
and  for  otler  works. 

Eradford.  tin  Tuenlu.v  the  Council  were  reconinier.did  h\  the 
l',lectricii\  Committee  to  erivl  no*'  generating  work.s  on  the  Ksholt 
estate  and  to  authorise  the  City  ehTtrie4d  engim-er  (Mr.  T.  Roles)  to 
prepare  plaiiH  .mil  estimates  with  a  view  to  .ip|  lication  being  miido 
to  Mich  (Joverninent  Departments  as  max  1  <•  c  .11.  i-rii<  d  for  sniiclioii 
to  curry  otit  the  s«-lienie. 

The  pro|)<tsul  wnn  nihipted 

Hackney   London).    Tie  l'..ii.iigli  1  i.uncii  .t 

Vlil.llllll    for    a    T.Ol(l|<\.a.     tiirlHi'ait.^rimtor    ai    I  'Hi 

,t:;2.:tO.-|i    b.m  dation-  .ir.1  phitform  (£1..V10).  pq  ,  "  rk 

ltl,.'>l  IM.  swit.  Ie.e:ir  III. 11)3),  with  £U,rit)H  f«ir  r»ntiii(jeiuu's. 

Hammersmith  iLot!<lon),-  Application  hnn  hren  inrdc  for  MnelioK 
I.I  I.011..W   iT.oT.'i  for  extenniouR  of  lie  e'eetrie  supply  urdertnk  Hg. 

NottinKhim.  On  Moidny  the  Corjiorati.iu  rdopl«d  n  Kchwno  for 
the  exteiiieoii  ol  tl'.e  idectrie  i.'iMienitiiiii  plant  nt  .St,  Ann's  dtnllotv  »* 
an  e<timntrd  coul  o(  i2lMKN). 

■..,  .V.  Iri.  itv.  iii.bi.Iui.-  I'  +■ 


TheiT  i»  nn  iiicna'ilii!  dcm  1 
.1  (nclorvrl  lln-fonl.  piii'  I 
riie    F.le<lricll>    lolllinitl 
eiilun    Willi    tic    lillll    111     , 
ilhil.  •lllqe.  I   to  tll<    .•ll'M.l    .  t 
the  bornminu  of  the  n..is»ni\ 
nt    ,S|      \nn'»  Well  lon-l   .lnll<  l< 
them  to  «ivp  the  •upply  in  luilk       I  !■.   (■■'>. 
iliiir  own  itinx-erling  .litlion  nt  the  (*<  (ory 
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Swansea.—  At  the  meeting  of  tlie  Electricitx  ('onimitt?s  last  «cek 
the  chainnaii  (Col.  Sinclair)  annoimced  that  the  sanction  cf  the 
(Jovernment  had  be;n  obtained  to  the  scheme  for  the  extension  of 
the  electric  irenerating  plant  for  supplying  current  t  j  the  docks  and 
certain  hvi^e  consimi?rs.  The  sanction  had  been  given  on  Priority  4. 
which  w.is  the  nio.«t  favoured  scale  for  any  except  direct  ^var  work. 

Watford. — At  the  last  meeting  of  the  Urban  Council  the  Electric 
LightJPig  and  Power  Committee  submitted  a  scheme  prepared  by 
the  e'.e:tgcal  engineer  (Mr.  A.  W.  Barham)  for  the  extension  of  the 
electricity  undertaking. 

It  was  also  rc.omniondcd  t4int  application  b?  made  to  the  L.ti.  Board 
for  sanitif>n  to  borrow  £18.140  to  carry  out  the  scheme.  The  proposed 
.xteii'^ion^  include  a  turbo-alternator  (£10.500).  boiler  (f:!.!)00).  cmi- 
tiu2cnii(>  (i'1.400).  suction  and  discharge  sumps  (il.SOO). 

ill  ex])lainin2  the  proposals  the  chairman  (.Mr.  (Joodrich)  said  that 
throughout  the  war  their  plant  hid  been  seriously  overloaded,  and  a 
jioint  had  been  rc.iched  that  made  it  very  dangerous  for  them  to  face 
another  winter  without  more  plant.  By  the  new  jilant  they  would 
iffcct  a  saving  in  rinining  rosts  of  about" f  1.000  a  ye.ir  and  altogether 
th"  saving  would  be  about  £2.500  |>er  annum. 

The  s.-h-:!i.-  wi:s  un''.!iininnsly  approved,  and  tendeis  for  plant  were 


(1  a  few  faclurii'S  werv 
'f  tlu-  Union  the  men. 


;.i.-  I. 


General. 


Birmingham. —Cn  Tue.  day  th.^-  ]-:!e(lric  Supply  Committee 
b.rniallv  reported  the  resignation  of  Mr.  Howard  Foukis,  the  secre- 
tary to  the  dej)artment,  and  recommended  that  "SU:  I'hnest  John 
-Iciniings  be  appointed  to  the  office  at  an  annual  salary  of  £800. 

The  Cimraittee  also  re])orted  on  the  development  of  the  elect lic 
-apply  undertaking,  and  pointed  out  that  in  aihlition  to  the  technical 
(inibh  ms  which  (.(intinued  to  make  .serious  demands  upon  the  time  of  tlu^ 
.  ity  e!pitri<al  engineer  (.Mr.  U.  .\.  Chattoek)  there  we:e  important  nego- 
tiations with  the  .Ministry  of  Munitions  and  other  (.'ovcrnment  bodies 
which  re4uired  his  attendance  in  London  on  many  oecasicms.  They 
were  of  opinion,  therefore,  that  additional  technical  assistance  should 
Ik-  provided  to  rcheve  .Mr.  Chattock  of  the  detail  work  involved  in  the 
supervision  of  the  generating  stations  and  the  distribution  system,  and 
th'-y  recommend  that  tlu-y  be  authorised  to  appoint  a  chief  as.sistant 

•  leitrical  engineer  at  a  sahiry  of  £750  per  annum. 

The  rciomniendations  were  adopted. 

Clayton. — The  Council   have  rescinded   tl.e  ri-olutioii   in  favuui 

•  if  sujjjiorting  tl:e  a))i)licatio!)  of  the  KIcctrical  J)istribution  of 
Yorkshire  for  a  provisionid  older,  so  as  to  enable  them  to  negotiate 
with  either  JJradfoid  Cor]ioration  or  tl-.e  'S'oiksliire  Klectiic  Pi,wir 
.supply  Co.  for  a  .'■ujiply  of  electricity  in  bulk. 

Derby.— Aid.  AV.  <i.  Wilkins,  who  pu-cntcd  the  leport  ol  the 
Kleetricity  Committee  at  the  meeting  of  the  Coi  p<iiation  last  wecU. 
.•-jii<l  that  every  effort  was  being  made  to  minimise  and  eventually 
nbviate  the  loss  ,ind  incoii\<Tiiciicr'  occasioned  by  the  frecpient  failui c 
ol  the  electricity  supply. 

He  HHid  till-  trouble  was  mainly  due  to  llii^  inferinr  (piality  nf  tlic  fuel 
delivered  at  the  generating  station,  but  the  Conimitlee  were  in  the  hands 

•  if  the  CokI  Controller,  and  even  if  they  had  a  legal  remedy  he  did  mil 
think  it  would  be  wife  to  resort  to  it,  because  it  was  a  well-known  fad 
that  Huftiricnl  toal  was  not  being  mined  to  meet  the  eudruKius  demands 
<i(  the  rounlry. 

The  .MiniHtry  of  .Miniitions  had  given  instnulii  us  thai  lie  supply  nf 
■fleet riiity  to  rertain  works  should  he  ineteascd.  and  in  onlir  lu  lilcil 
•••eonomi<<,  ni  "nufni  tun  ts  who  used  niotors,  espici!  Ily  thon'  not  engaged 
«>n  war  work,  had  I  ii  n  r('i|U('ste<l  to  stgp  them  fur  two  hours  in  the  after- 
noon, the  pi-riixl  nf  (.'ici'tcsl  pressuie.  That  would  involve  sume  in- 
«onv«nien<r  an<l  prububly  lri.«H,  but  it  could  nut  1  c  aviiided.  Tradesmen 
liail  nUo  la-en  axked  In  i  cusc  using  electricity  Itn-  illuminating  .-^hop 
winiloWH.  .\iic>lhc'r  iicc-asuic-  wcadd  I.e  th(>  curiailnurit  of  the  tiamciir 
'•rvicc.  rrcii/rc--.H  was  bcini;  made  with  the-  inslidlatioii  cpf  new  |iliiiil. 
■  cliiih  wciuld  iiltinuitc'ly  emibic   tlieni  tc>  nu'ct  all  clcmancU. 

In  r<';<ar<l  tci  the  reduclion  in  the  tramear  hi  vice.  iMr.  W.  hjilc  ii. 
filutirman  nf  the  Tramwcys  l  cnnmittee,  inliniatecl  that  en  every  week, 
liny,  exe»  pi  Saturday,  it  w.adcl  be  cut  down  by  a  half  I  etweeii  Il.'so  p.m. 
iUi6  <i  p.m.,  but  urningenrenlH  would  l>e  inodv  to  luu  llie  workman's  ears. 
Kecent  Ntoppntfe'c  owiuH  to  luck  of  power  lutd  resiiltc  il  in  a  Iokh  of  ilUHl 
oil  the  nTvic-e  and  the  premnl  >  hnige  would  nu'au  a  further  c-onHidernble 
'..leriliee  c,f  ri.veiiue. 

Doncaster.-  The  Kurcd  ICunell  liiiH  decided  to  Mippe 

•  atioii  of  the  Kleetriinl  Dinlributiun  ol  VurkHhiic  lor 

•  luliu    le.diliiiu'  older,   «ul.;cet    lo  ei((hl   iIiiiiii-h  lieing 

lie     |,l.,t.'e  tnell   ol    the   <    OIIIIC  ll. 

Electrlclani'  Demands.    The  e-lec-trleal  wi/ikeis  in 

ieieii   tieic  eitciiiil    In  strike   at    iiiioii   on   Siitiiriliiy    last 

•  IciiiiiikI   foi    the    \'Mj    per  cent.    boiiiiH   uraiileil   to  t he 
October  uaH  eciiue  Iril. 

The  Chief  liidimtriul  Cc.iiiiniM  oner  I.Sir  (ieo.  Acknilie)  uhci  vveo> 
innlnie  led  by  I  lii<  Oiiveriiiiiciil  Ice  M-ltle  I  he  i|iii'rlie  ii  mi  fur  iin  It  i  Keetecl 
(he  elei  trie  InnK,  nlalioii  cndliieeiit,  Ac.  iirrniiitcd  a  eienfeiehi  e  with  the 
"niiinlicf  ||„.  I^mdoii  Trnch'K  Ciiioii  (Meieni-.  Webb  and  Klniiibini'l.) 
toi  .Mondiiy.  CciiiMtiuitilly,  the  London  iiieiiil.ern  Mere  lii«liuitiil  lo 
legume  work,  but  noiiiu  of  the  iiieii  who  weie  iiul  employed  on  elec  tile 
f^JwiT  nnd  Irnilion  work  eetmed  work  ii*  n  piolol  nviiiiiHl  the  iie^ollii. 


irl  the  iippll- 
u  provisienid 
iirrnnged  for 

the  Ueiidon 
unless  llic-ir 
eiigiiu'cis    In 


tii'iis  Ijeing  allowed  to  dragon  for  ihii-e  twn 
slightly  affected.  At  the  request  of  the  exec, 
however,  resumed  work  after  a  brief  delay. 

Tile  dispute  arose  in  the  inter])ietatioii  of  the  award.  whielSwas  at 
lirst  confined  to  .skilled  engineers  and  moulders  on  time  rates  in  munition 
factories,  and  it  was  afterwards  extended  to  unskilled  workerson  time 
rates  whose  wages  were  ffoverncHl  by  mo^-ements  in  rates  of  pay  in  the 
c-nginccring  and  foundry  trades.  In  the  case  of  tramway  and  electric 
supjily  undertakings,  it  was  ruled  that  repair  shojis,  but  not  generating 
stations,  would  come  under  the  term  '■  engineerini;  tracle."  The 
electrical  workers  were  thus  e-xcluded.  with  the  result  that  labcniiers  in 
the  same  firms  earn  inoK-  nein'-y  than  skilled  electricians. 

.\fter  lengthy  nei;oti;tioiis  it  ua-  ajireed  to  grant  the  iiieirs  demands 
and  Sir  Cieo.  .VskwitliV  .,,^,,v,l  i-  a-  follows  :  — 

.Ml  plain  tniM'  woikiii,  r^  ployces  in  generating  stations,  sub-stations 
and  on  maiii^  (lnr,tl\    .mm,'  mr.l  in  the  generation  and  distributicm  of  ■ 
chM-trical  em-igy.  iui  luduiL:  I  la;  te't-hnical  staff  and.  in  the-  ease-  of  e-lc-c-tric-al 
eontrat-tors,  employees  euga,i;eel  on  munitions  work,  in'-lnilim;  the-  tc-ehni- 
cal  staff,  shall  receive  a  bonus  as  follows  : — 

1.  .\IJ  workers  who  have  received  not  more  than  20s.  war  advance,  the 
ecjiiivalent  of  12J  per  cent,  on  earnings  ;  any  advance  gi%  un  by  a  ]iending 
decision  of  the  Committee  on  Production,  or  any  advance  given  by  agree- 
ment or  otherwise.  ec|uivalent  to  the  advance  of  .3s.  granted  by  the 
Committee  on  Production  to  eevtain  trades  from  the  first  full  |iay  day 
in  Ui-cember,  to  be  added  as  a  war  advance  to  the  advance  already  given, 
and  to  count  as  part  of  the  earnings  from  the  date  of  such  advance. 

2.  .\ll  workers  who  have  reccivc-d  over  20s.  war  advance  suflieient  to 
|irodu<-e  the  quivalent  of  Uie  20s.  plus  12J  per  cent,  on  earnings,  that  is 
to  say.  any  excess  in  war  advicne-e-s  over  20s., shall  merge  in  the-  12.1  per 
e-ent.  on  earnings. 

.'i.  Workmen  who  h-ive  n-ie-.veil  the  eipiivalcnt  of  20s.  war  advame 
]ilus  121  per  cent,  on  eaiiiiugs.  or  mure,  are  not  afl'ec-ted  by  thissettU-- 
nu-at.  In  calculating  whether  20s.  has  been  rec-eived  it  shall  be  taken 
as  20s.  for  the  normal  week  as  ree-ognised  in  the  district. 

4.  Hasis  rates  of  wages  and  conditions  of  labour  shall  rcuuun  as  at 
jiresent  until  the  withdrawal  of  war  wages  and  war  bemuses. 

5.  This  decision  sh-jll  take  efl'ec-t  as  from  the  be^ginning  of  the  lirst  full 
[lay  the  next  after  Oct.  13,  lillT. 

Finchley. — Tho  Ministry  of  Munitions  has  sanctiomd  the  ilis- 
e-oiinection  of  electric  heating  and  cooking  apparatus,  owing  to  the 
l!c-a\y  demand  for  current  at  the  generating  station.  To  cause  as 
little  inconvenience  as  jiossiblc  coiii-uincrs  have  been  rei|uestcd  not 
to  u>r  this  type  of  apjiaralus  during  sjiccilied  hours. 

Hampstead  (London), — The  Borough  Comieil  have  decided  to 
cliscoiitinuc  the  use  of  the  niaximuin  eh-niajid  systc-m  of  e-hargiiig 
lor  e!ee-tric-  current. 

Harrogate,  -M  its  last  nueting  tl'.e  rjectricity  Committee  pio- 
tc-sted  against  the  arbitrary  iutcrfo'icntc  with  the  e-onduet  of  the 
local  electricity  supph-  as  .-et  forth  in  tl.c  comnumieation  from  the 
.\Iinistr\- of  Munitions  of  Dee-.  f<,  and  interpreted  by  the  subseepieiit 
eorrcsjioi'.dence. 

l-:eeinomy  in  the  u.se  of  le.;el  for  new  cables  may  be  desirable,  but  the 
use-  of  leae'l-coveied  cable  ahc-ady  in  the  local  .stores  might  reascmably 
lie  le-ft  to  the  discretion  of  loc-af  undertakers.  The  monthly  return  of 
liiishicss  asked  for  luitails  c-onsiderable  extra  work,  ami,  in  view  of  the 
iiniierative-  c-idl  for  man-power  for  the  cliieet  prosecution  of  the  war,  it 
is  elilheiilt  to  appreciate  e-ither  tile-  need  for  .such  data  or  how  a  staff  eau 
be-  found  in  a  (Jovernment  departmc-ut  to  give  time  and  attention  to 
.-II'  ll  eompi-ratively  minor  and  unimportant  details. 

Islington  Station  Engineers'  Salaries,-  At  the  last  nu-eiiiig  of  0  c- 

Islington  (l.ondeni)  I'oroiiijb  Coniieil  it  was  reported  that  the  awaid 
has  lic\-n  i.ssued  b.\  the  .irbitrateir  .ippointed  in  res) ice t  of  the  eUil'er- 
cuK-e  arising  out  of  tlie  application  by  the  Assoe-iation  of  Klettrical 
••■Itation  Kngincers  of  London  cui  behalf  of  tlieir  membeiH  vn  th;- 
technie-al  staff  emplo.\e<l  in  the  elcc-trie-al  undertaking  of  the  Council 
I  11  a  u  ar  bonus  or  war  wage  of  l.is.,  to  date  from  .\iig.  1,  1917,  and 
lor  a  2,")  jie-r  cent,  ineiease  on  th-  pre  war  (.luly,  liM-f)  salary  to  the 
eillic-ers  of  the  teelniieal  stafl'. 

The-  .'Vrbitrator  awards  l.w.  war  bonus  |m-i  hc-c-U  to  the  inemhers  of 
the  te.huic-al  stalT.  l.r..  to  the-  sliill  cn^einc-ers.  the-  mains  ungineer-. 
di-au;;htHmeu,  ceonimercial  assistant  or  |iiiblicity  engineer,  junior  i-haie.- 
eiigini-ei-N,  and  mains  assist  ants  (ineluding  under  this  term  the  testing; 
engineers).  .All  war  beulU^es  or  war  wages  given  since-  .\un.  4,  1014,  up 
to  .\iinusl,  litlT.  merge  in  the  single  war  bonus  of  1.3s.  The  war  hemus 
of  1.3s.  per  week  operatc-s  as  and  from  Sept.  I,  I»I7. 

The-  award  statc-s  ■'  that,  withcait  prc-judic-e  to  the  merits  of  the  i;lftim 
for  an  additional  2.3  |ier  c-c-iit.  on  pre-  war  Hahiries,  it  is  undc'sirable  at  the 
|.i-e-ee-nt  time  to  ele-eide-  this  issue-  as  between  the  Association  in  ipicstiou 
lend  one-  partieiiliii   Horcuigli  Couiie-il." 

Linklng-iip  In  Lancashire,     .\  Milii-ommitlee  ed   the  Kloctneity 

.end  Tiainwavs  Ceiinniiltee  ic-e-onimeiids  the  Couiu-il  to  upprovC  the 
ppopcisal  to  link  up  I  I.e  eleetilc-lt.\  uuilertakings  in  l.ancuwhin'  and 
CheHhiie,  but  to  disnuit  from  the  scheme  to  cret,ite  a  joint  hoard  to 
e-idilillHli  iiiiil  c-oiitidl  fiilnre-  and  existing  power  sliitionH  und  high- 
piesMiiie  tninsiniHMion  lines. 

St.  Helens,-  The  salaries  of  the  sii|irrinlendeiil  of  the  electricity 
Htalloii,  Mr.  It.  T.  Hawkins,  and  of  the  assistant  engineer-  Mi'.  ■!. 
Wiirr.  Iiiive  been  iiiireiiK  el  by  IL'll  per  aiinuni 
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Sheffield.  Mr.  W.  M  Mil«..  iiiuilytical  clipmist  ti)  the  elrc-trir 
supply  (lepartinenl.  has  undertaken  to  make  analyses  of  coal  sampU-s 
for  the  Coal  fontrol  Oepartment.  for  vhich  that  department  wiU 
I'  ly  liim  an  honorarium  of  foO  per  annum. 

Sheffield  and  Rotherham  Electric  Supply.— At  a  recent  meeting  of 
(lie  .Joint  Siili-l  V„iimitt<-f  with  referciuc  to  electrieitj'  supply  to 
.•^hefliekl  and  Rotherham,  ternvs  were  approved  for  a  iinking-U]> 
SI  hemt  to  provide  for  an  interchange  of  supply  between  Sheffield 
and  Kotherhaui. 

The  cost  ijf  calili's  and  transformei-s,  together  vrit\\.  suitabli-  metering 
airangemcnts.  estimated  at  eo-st  £50,000,'arc  to  be  apportioned  equally 
Ijetween  the  t»<>  eorporations.  The  maintenance  of  the  intcr-connceting 
arrangements,  eithi'r  as  a  whole  or  as  to  any  part  thereof,  shall  bo  under- 
taken by  cither  corporation,  a.s  may  be  agreed  between  the  respective 
engineers,  the  total  cost  per  aniuim  being  apportioned  equally  between 
lh<!  two  corporations.  The  sup))Iy  is  tfi  be  available  for  use  by  either 
(  nrporation  at  such  times  anrl  to  such  extent  a.s  may  be  agreed  fronx 
'lino  to  time  lictwecn  the  respective  engineers.  All  points  of  difference 
arc  to  be  ref'i  red  to  arbitration.  Two  generating  sets  of  20,000  kw.  to 
2.'),000  kw.  are  to  l>e  jilaced  on  or<ler.  The  total  cost  of  the  scheme  will 
le  appro.ximately  £1,000,000. 

It  is  proposed  to  ask  the  Ministry  of  .Munitions  for  a  free  grant  of  a 
[I'Ttion  of  the  cost. 

The  Trc.istiry  has  jijst  sanctioned  the  propo.se .1  borrowing  of  £602,.>32 
I'V   .ShcfticM  (  ..r|inijtiin  for  a  new  electric  power  station. 

West  Scotland  Linking-up  Scheme,     rarticnlars  of  the  report  of 
the  West  ot  .Sotlai.d  Comniittec  for  the  inter-eonnoction  of  elec- 
tricity  supply    undertakings   ajipeared    in   a   recent    issue  of   the 
•ilasgow  Hera'd.' 

Phc  area  dealt  with  ihcludcs  the  counties  of  Renfnrw.  (  lackmannan, 
Linlithgow  and  portions  of  the  counties  of  i.anark,  Ayr,  Dumbarton  and 
Stirling.  The  local  authorities  and  companies  operating  in  the  area  have 
li.eii  arranged  in  the  following  four  ^.'roups : — (iriuip  A — Paisley, 
i.iecnock  and  Kilinurnock  forporations,  and  Kilmalcolm  Electric 
Lii;hting  Co.  :  I  iroup  li-  ( ilasgow  ( 'orporation  Electricity  and  Tramways 
lii|ittrtracnts  ami  tlw  Clyde  Valley  Electric  Power  to.  ;  Croup  C — .\lloa. 
I'dkirk  and  Stirling'  Corporations:  the  National  Heetric  Coast  met  ion 
I  '■.   (Bo'ness)  and   Siottisli  Central   Elcitric   Power  Co..  near  Falkirk; 

nd  Croup  1(  l.,ivnarksliire  Tnimways,  .Molherwell  and  Hamilton  Cor- 
p  irationH,  and  Ijinarkshire  Cinmty  Cnimcil  (Cambuslang). 

In  addition  to  the  above  c  orijorations  and  companies  many  towns  in 

li'  various  lountics  receive  supplies  fron\  those  centres,  and  there  arc 

l-o  iionu:  private  plinls. 
In  group  A,  the  appro.\imate  unil>  (icneraled  per  annum  are  :il>,070,00(i ; 

■al  used,  .I!'.."!!.'!  Ions  ;    coal  ci  -t-.  £14.(l.">t  ;    average  lbs.  conl  per  unit 

'  lUTfttod,  :M1  lb.  :    iivcragc  price  |kt  ton,  14s.  '.Id.     To  make  the  most 

Ifeetivo  UKi  o(  any  lutiT-conni'ction  between  these  systems  it  would  Ik- 
'    ei!s»ary  to  provide  n  link  of  :{,7.")0  k.v.a.  eapaiily  belwo-n  (Jn'cnock 

lid  PaiHley,  and  n  link  of  l,H7.'>  k.v.a.  between  Cn-enock  and  Kilmarnock, 
the  lattur  bein«  linked  via  Paisley.  The  total  cost  >if  cables,  transformers 
and  iiwitchg -ar  necessary  In  provide  links  of  the  above  I'apaeities  would 
be  approximately  I'T.'i.lHMI.  On  the  assiiniption  that  Paisley  and  Kih 
111  irnf)ck  wire  shut  down  during  week  cnil-.  and  that  durint;  the  week  a 

ipply  woulil  be  int  I'i'lianijed  in  the  iiio-t  ad\antagcous  nmnner.  tlie 
■     ultant  fuel  c.oimmy  would  be  £.'i.'.HHi  |ii  i  annum,  assiinimK  a  reduction 

'  11,'ilb.  p<'r  unit  ueiieraled  by  the  I  line  iindertakinvs.  (Iinitlinit  Kil 
"I  mock  and  1 1  n'<iderinK  only  the  link  I"  iween  Creenock  and  Paislev. 

■•  annual  siiviiid  would  la-  i.'i,2l"i.  lu'iui-t  an  i-x] ilitun-  of  £4".:)llii. 

I  irther  reductions  would  neeiu-  in  ■'■m-.  o(  linie,  ilue  to  reduction  of 
mil  by  plaiil.  increased  liability  ol  su|i|il\.  *e.  The  linancial  value  of 
iicse  advanluKes  is.  however,  dill'i  uli   !••  cstimalc  and  it   wnukl  be  al 

least  five  years  liefoie  any  tiliane-iil  I  cm  hi  could  be  ex|n'eled  from  the 
.linking  up. 

Thii  apprii.MiiiiUe  units  generaleil  in  u'loiip  It  is  :!.H|.(NNMM)0  ;  coals 
iis«d,  37U,:i3T  tons  ;  conl  costs.  £::!l!l.l  l.'i  :  a\eriige  UM-d  |M-r  unit,  :i'0  lb.  ; 
|i«>r  ton,  Ifis.  I  Id  The  thn-e  undetlakinv^  luinish  sii|i|i||i-s  nl  a  peril  <li 
<  ily  of  2r>  cyi  Ics  ;  two  of  them  ate  alnadv  linked  up  to  some  extent  and 
lliii  committee  have  been  iiilormcd  b\  lie  mumi)(ers  that  it  is  onl\ 
iieeousry  to  inslall  Irom  l.lMMlkw  I-.  li.oiKikw.of  -iiiii,-  (rnnsforniers  a'l 
lie-  Kilmarnock  -lalion  of  lilnsuiiw  CMrpianlion  to  provide  a  link  ol 
nin«imuin  uiillly  at  a  conl  of  nboiii  Clii.iNNI.  .\sauining  that  full  ad 
taiiUtiid  II*  made  of  the  Inter  connect  ion  lilwren  the  ihn-e,  and  allowiin.- 

II  -mall  AVenijrc  incien^e  in  rcononiy  of  o  I  lb.  of  eiinl  |  rr  unit  ^eneriiteil, 
the  annual  saving  would  upproxiinnti    ilii.iNlO. 

•  iroup  C  Kencrnti'd  about    I7,07I).IH liln  :    I'onl  um-iI.  .13,H4.'i  Ions: 

I  o,i|  cni(<i,  £'.*2..'tl.'l :   aM-m^e  i I    per   unit.  <l'3  ll>.  ;    per   Ion.   n«.   Hd 

All    Ihn    underlakiiiKs    uenerale    ilirei  t    i  unenl    with    the    exception  ol 

the  .Votllsh  I  inlral  Co  ,  who.i-  syi<leni  l«  Ihrre. phase.  .Ml  cycles  nnil  h 

l-oition   ol    Kalkirk    (  or|Miri>lii'n    .Supply,    which    is   similnr      The    onix 

isibin  manner  in  whn  h  inter  loniiolicn  eoulil  Ir  cnriied  oul  wouhl  Is 

makiUK  u-e  of  (be  .Siillisli  (  I  nlinl  niaimi  and  exlrnilinw  Iheni  to  each 

:  Iho  KvaleuK        The  conibineil  ui  ck  end  maximum  b-iid  of  the  whole 

"t  not   e(,  ecd   2,INNIkw,   •<(   win.  h    l.'.INIIiw,   I*  due  to  the  .s'collisli 

iilral,  whili'  lor  Ihe  Kiraln   pail   o|  the-  week  rnil  the  combineil  IihoI 

.IkiuI  MMMI  kw  .  of  whii  h  T.ai  kw     i»  Ihe  ls.>olliiih  t  enlrnl       The  week 

I  IomI  (.1  till    whole  ol  Ibis  tio.i|.  .oulil  U>  earned  .  nmlotlnblv  by  the 

tlishCmtinl   rnnblinit  SliiliiiK.  l-'nlkirk.  .VHon  and  Ito'iii-s  (<•' I  e'«but 

wn  during  the  |>rri«d  ol  the  litfhl  Inadi       Thr  nrrewary  cablen,  (ran* 

•inint*,  rnlary  inaehlnrry  und  swlleh|P'*r  lnr  (hl«  purpooe  wouhl  involse 

<  ip<)ndituif<  of  alHiiil   (in.llltO.  w^ilr  the  nnrriiitte  -AX  inn  in  fuel  b\ 


the  hvc  undertakings  for  each  0-1  lb.  per  unit  generated  would  Le  £,".00. 
and  the  committee  believe  that  an  annual  saving  of  £1.000  woidd  bc 
realised  by  linking  up. 

firoup  i)  generate  8,985,000  units  ;  the  coals  used  amount  to  21.7.vt 
tons;  coal  costs.  £13,031  ;  average  coal  used  per  unit,  .5-4  lb.  :  prici- 
per  ton  12s.  The  four  undcrtakinj;s  generate  direct  current.  Thcii 
maximum  loads  occur  practically  at  the  same  time  and  it  would  not  be 
po.-sible.  with  cxistinj;  plant,  to"  carry  the  combined  week-end  load  on 
any  one  station.  Th<-  ixpense  of  he.ivy  direct-current  cables  which 
woidd  be  necessary  linking  them  iij)  would  not,  therefore,  be  justified 
either  for  inter-change  of  supply  or  for  weekend  runninc,  but  futun- 
i(-;|uireniertts  should  be  met  by  high-tension  bulk  supply. 

In  addition,  the  questhm  of  linkioii-up  between  groups  has  also  been 
coiLsidered  and  the  following  conelushms  arrived  at  : — Croup  E  (.\  and 
B) — The  only  practical  manner  in  which  these  groups  miEhl  be  linked 
up  would  be  by  means  of  a  link  between  the  Clyde  \"alley  Co.  (25  periods) 
and  Paisley  (,50  ])eriod.s).  Calculating  on  a  link  of  l.tHM)kw.  capacity, 
the  total  cost  of  mains,  rotary  machinery,  &c..  would  be  approxinjateiy 
£12.870.  while  the  annual  .saving  would  not  e.xcccd  £1,040. 

Croup  F  (B  and  I)).--The  undertakings  in  Crimp  D  are  all  within  the 
<  lyde  \allcy  area  and  the  Ijinarkshirc  tramways  arc  alrc-ady  supplied 
from  the  Clyde  Valley  Co.  at  several  points.  Linking  up  these  groups 
would  involve  the  extension  of  the  Clyde  Valley  mains  to  each  of  the 
undertakings  in  tiroup  D.  and  the  provision  of  rotary  machinery  and 
switehL'ear  would  cost  £15.00(1.  .\s.suming  a  supjily  to  he  given  at 
weekends,  the  fuel  saving  would  be  equivalent  to  £1.2011  per  annum. 
There  wouliP  be  other  advantages,  but  the  committee  consider  that 
linking  up  for  the  single  purpose  of  week-end  supply  to  the  stations  in 
•  iroup  1)  from  the  Clyde  X'alley  Co.  cannot  in  the  meantime  be  rc-com- 
mended. 

(iroup  C  (B  and  C). — The  linking  up  in  these  two  groups  resolves  itself 
into  a  question  of  inter-connecting  the  Clyde  \"alley  sy.stein  (25  cycles) 
with  the  .Scottish  Central  (.50  cycles).  Havini;  regard  to  the  dis"tance 
between  the  .systems  and  more  particularly  to  the  difference  in  ja-riodicity. 
necessitating  rotary  machinery  at  a  new  station  and  six-eial  staff,  linkiu;: 
up  is  not  re;-omniended.  The  Scottish  Central  sy.stem.  however,  is  of 
the  same  periodicity  as  the  Fife  Power  Co..  whose  an>a  of  supply  is  in- 
cluded in  the  l-Xst  of  Scotland  area  in  the  map  issued  by  the  National 
Electric  Power  Supply  .Joint  Coininittec,  and  it  is  therefore  suggeste<l 
that  the  district  served  by  these  two  undertakings  wouhl  be  better 
consiilered  as  a  separate  an>a,  making  three  areas  in  the  Sottish  section. 
Reviewing  the  subject  of  inter-coiniection  as  a  whole,  the  committee 
have  cimie  to  the  eonelusion  that  linailcial  iH-nelil  would  be  derived  from 
linking'  up,  for  the  purpose  of  interchange  of  energy,  between  several  of 
the  iindertakinijs  in  the  West  of  Scotland  area,  the  cost  of  providing 
links  of  maximum  utility  under  existing  conditions  between  the  various 
iindertakinL's  is  as  follow;  (Iroup  .\.  £75.IKl(i ;  tiroup  B.  £10,00(1: 
Croii|i  c,  i:i(i.(HHI :  (iroup  I),  no  linking  up,  all  Iwini;  il.c.  undert«kini;s  : 
(inuip  E.  £I2,«70:  (iroup  K,  £l,">,(MtO— total.£134,  87(i.  The  annual 
saving  to  be  antiei|mtcd  is  approximately  :  (iroup  .\.  £5.!t(Kl  :  (iroup  B. 
£10.00(1;  (iroup  C.  £1.111111  ;  (iroup  E.  £1.114(1  ;  Croup  E,  £1,2(KI  total, 
£l!>,14(l;  or,  omittiiiL'  the  capital  and  saving  involved  in  (iniup  B.  the 
total  capital  involved  in  linkiii).'  up  would  be  £1  IS.STit.  and  the  estimated 
savinu  £!l,  140  per  annum.  .Much  (in-atcr  fuel  economy  would  be  n-aliseil 
by  linking;  up  when-  conditiims  arc  favourable  for  Ihe  purpose  of  a  -upi>l> 
in  bulk  from  the  larj;er  to  the  siuaUer  undertaking-,  and  the  eoimnitlce 
reconimcnd  that  this  as|M'et  be  fiirtln-r  investigated 

Kloi'lric    Traction. 

City  &  South  London  Rnilu.iy.     An  application  has  ln-rn  niailc  to 
the  Itoaid  of    Tride  to  cxlcii.l  tia-  tunc  limited  for  conisttlii'tiiig  tht- 
work-  aiithoriseil  In  the  City  \  Smith  UimUm  Railway  .\et.  IS>i;i.  for 
one  year  from  .Ajig.   15,   lols.     tlbjn-tions  to  th;-  Hailway  1>e|iarl 
nieiit,  It.iaid  of  Trade,  by  .lime  2S. 

Clitheroe.-  .-Xt  the  recent  meeting  of  Clilhi-n  e  Kiiral  Council 
plans  iif  a  pioposol  liulit  lailway  fiiini  Longriilue  to  Hellilielil  wen- 
siiliiiiitlisl  and  ris-eivecl  with  favour.  The  railway  wonUl  conn"-! 
villages  at   prcNi'iit   10  miles  or  more  from  a  railway  s|,-«tion. 

Derby.  To  e«onoiniM-  eleclrie  lurrenj  Ihe  afternoon  Ir.nmwav 
.•s-rv  lie  has  been  eiirtaihd  b\  onelliilf. 

Grimsby.  .\»  the  h-ase  of  Ihe  local  tniinwin  company  will  expiie 
in  l!':.'l.  the  Cotpornlion  has  apixiinticl  n  Hpn-itil  itiinmitliv  to  ion 
s  iler  the  qiieslioii  of  aeqiiiring  the  uisdrllnkini!. 

Hull.  On  Tiiejicliu  the  Ciir|Miration  ntitluiri.M-il  the  Traniway- 
Coininillee  to  employ  women  a.s  Irainenr  ijrivers  when  aiul  wlirri- 
iu.<i'H.sar_v 

Tramway  Control  Committev.    Mr.   ,1.    linlrvmpir,  mnimgei   of 

l.lasnoH  (  ..r|s.iali.m  Trann\.i\».  hac  been  ap|M>in(itl  the  S^iUl»li 
ii'liii-cnlatn  e  on  Ibi- i  oinmiltee 

Imperial    Nolo.s. 

Aiutralasla.    It  i«  tn«>rtid  iImi  ..  bujic  .Ii-hom,,  ,.(  «oo.   ,„  o  o 

inol\  I  deiiile  has  been  mnde  in  the  .linibirn  Moiinlauix,  N'»  Si  ill  It 
W  aies,  »  lib  a  reef  from  .\  It,  to  I  It    0  in.  «  ide 

Til.  le  HO-  n  prohl  of  l'IH,(l(Ni  on  the  \ii«ln«linii  I.  :  <  fm 
■  he  pii.l  \enr.  ioiii|Kiri'd  wilh  a  h-.s  of  [:j70.INNi  in  II 

Tlu»  lliial  n-|iorl  el  Ihe  lt"Vi»l  I  omminnioii  on  P  -l  the 
\  11  loimn  llallwavK  iil«li-«  Ihat  lln  n<r«'ipU  wvn-  h>»i  i  lino  Iti.  .  \)>enili 

Inn    III    IDII    15  iMid    |UI5    in.  allbnaiih  in  Ihe  Ullrr  M-nr  ihen-  wak  a 
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record  gross  rt-veiuie  and  a  rtworil  revenue  per  train  mile.  The  Com- 
missioners arc  of  opinion  that,  having  regard  to  the  present  abnormal 
conditions,  the  railways  are  administered  with  due  regard  to  economy, 
cfiiciencT  and  the  public  convenience,  and  that  the  deficits  have  been 
largely  brought  about  by  influences  beyond  the  control  of  the  Railway 
Commissioners.  It  is  propo.sed  to  suspend  the  construction  of  new 
railways  and  the  reduction  to  the  lowest  limit  of  expenditure  on  lines 
m  course  of  construction. 

Control  of  Canadian  Electrical  Energy. — Tfce  Dtminion  Covein- 
ment  have  appomtetl  a  Controller  of  the  distribution  of  electrical 
euergj-  bj-  electric  power  companies  in  the  Provuice  of  Ontario. 
The  Controller  is  to  detenu  ine  priority  in  the  supply  of  energy,  and 
to  take  steps  to  ensure  that  the  retjuireraents  of  certain  works  are 
;,<lequately  met. 

Foreign    Notes. 

Argentina. — The  balance-sheet  of  the  Compania  Alemana  Trans- 
atlantica  de  Electrieidad  for  the  year  ended  December.  1916,  shows  a 
profit  for  the  year  of  S2,G64,318  (gold),  which  was  applied  as  fol- 
lows :  5  per  cent,  dividend  and  2  per  cent,  additional  dividend  on 
on  ordinary  shares  absorbed  S2,07-J,074,  and  6  per  cent,  dividend  on 
preference  shares  £444,444.  The  jjroportion  due  to  directors  in 
Berlin  was  .$44,(504,  and  8101,196  was  carried  forward. 

Rer/istralion  of  Trade  Murlx. — The  Ministry  of  Justice  and  Public 
Instruction  recently  decided  that  in  future  all  insertit)ns  in  "  Boletin 
<Jficial '"  of  applications  for  trade  marks  must  be  paid  fur  in  advance. 
This  is  in  accordance  with  the  .Argentine  Trade  .Mark  Law  {No.  3,97.5). 
but  th'-  charge  has  not  been  enforcwl  hitherto. 

Austria-Hungary.— The  ■  Pester  Lloyd '"  recently  stated  that 
some  manufacturers  decided  to  establish  new  works  for  the  manu- 
facture of  aluminium  in  the  Hungarian  county  of  Bereg.  The 
metal  is  to  be  manufactured  from  alunite  under  a  new  patent, 
and  the  ere<:tion  of  the  works  is  to  be  commenced  shortly. 

Japan. — The  .Ja])anese  l)e))artment  of  Agriculture  and  Commerce 
has  drawn  up  a  .scheme  for  the  encouragement  of  inventors  and 
scientists  in  Japan. 

Under  this  .scheme  a  sum  of  money  will  be  devoted  to  the  manufacture 
<if  models,  th(^  conduct  of  experiments,  the  provision  of  lectures  and  the 
grant  of  prizes  for  inventions  and  to  rewarding  notable  inventors.  The 
l)op«rtment  will  also  give  financial  assistance  to  promoters  of  exhibitions 
..f  invntjon^ 

Miscellaneous. 

Leeds  Automatic  Telephone  Exchange.- -The  equipment  of  this 

;iUtomatir  telephone  exchange  is  making  steady  progress,  and  it  is 
iintici|)ated  that  it  will  be  ready  for  opening  ui  April. 

Presentation. — \i  a  luncheon  of  the  chief  officials  of  the  Corpora- 
tion on  the  .'list  ult.,  the  Loid  Mayor  (Aid.  Brooks)  prcEented  a  silver 
table  centre  to  Mr.  Howard  Foulds,  who  recently  resigned  from  the 
jKjsition  of  ^■ec^ctary  to  the  Electric  supply  department. 

The  lyjrd  Mayor  referred  to  the  ability  andgcniahty  of  Mr.  Foulds. 

.\  Hilvi-r  breakfaiit  dish  and  a  cigarette  box  were  also  given  by  the  em- 
ployees of  tlie  eliitric  supply  department. 

Retirement  of  a  Popular  Railway  Secretary.— Mr.  Oliver  .Stanbrooke 
Holt,  altjr  40  years'  ser\'ice  with  the  flrcat  Central  Railway  Co.,  for 
25  of  which  he  has  filled  the  rcs])onBible  position  of  .Secretary, 
vacated  his  oflicc  and  pasted  into  ecmi-retirement  on  Dec.  31  last, 
hiM  H^Tvices  having  been  retained  by  the  directors  in  a  consultative 
capacity  lor  a  pericd  of  years. 

During  .Mr.  Holt's  Hecrctary»liip  ho  has  been  responsible  for  dealing 
with  th«  JHHue  of  additional  ■•.ipilal  exceeding  £:i:i,0(»0,000.  Amongst 
I  III)  numorouH  developinenl«  ailiieved  iiy  this  progi<>ssive  company,  the 
miml  mumoDtouH  change  hshoi  iuted  with  its  HO<:retarial  career  is  the 
I'TtnnHiun  of  the  Crent  CenlrHl  hyHlciu  In  l/mdnn.  On  the  roll  of  leading 
I'jiglinh  railwiiy  mi<  retaricB  Mr.  I  loll,  by  virtue  of  hi.s  years  of  service, 
liiw  attained  to  the  foremonl  poxitiim.  Mr.  Holt  is  succeeded  by 
Mr.  .lamoH  ,\.  ('amplx'll,  who  Ik  I  he  son  of  the  lule  .Mujoi-Gen,  James 
<  amphtOI,  It.A.  .Mr.  Cniiiplieil  Joined  tile  stall  nf  llie  Creal  Central 
ItHilwuy  in  .luly  Htl.'i  ax  a  pergonal  BHKiHtant  to  ,Vlr.  Molt,  Mr.  Campbell 
I.  II  Knllow  o(  the  Chnrteri'd  Inxlltuto  of  Heeretnries  and  a  Freeman  of 
ilii   (  ily  of  I/>iidon. 

The  Labour  Programme.  - .\  xiib-eommiitee  of  the  I.nhoiir  Tarty 
liiis  i><>.ui-(l  a  ciiinjiiclniiHive  re|)ort  on  riH'onHtruction,  in  which  a 
I'liuiby  and  very  ailvHiicetl  progrnmiiie  \n  outlined. 

'I'll!'  Icdfiel  in  entitled  "  bilM.iir  and  the  Now  Soiiid  Order.''  and  llie 
I'xiimmeridatloiiii  ini  liide  "  llie  ileinoernlic  eontrnl  of  inclunlrv,"  "  (in. 
M'Viilutir'n  in  nalionul  finniK  e,"  mid  "  the  HUrplua  wimllli  lor  llni  common 
looil  "  II  ih  pro|ioNud  »n  apply  Ihe  Tniile  Umird"  .\i  I  lo  all  indiiHliial 
■  iiipli.yment  in  which  any  'onKiilrTable  nuinljer  of  llicwe  i.n>pl(iyr.(|  i.liluiii 
l'«H  Ihan  rM»«.  per  vifV.  In  oiil.r  lo  prepnn'  for  tin-  po>Kiliiljiy  .,f  nneiii 
jil./yinenl,  ejllier  during  dMm.,l.i|i«jiiiiin  or  in  tin-  liinl  ye/T«  iif"|>eiiie,  (lie 
i;<.\inimiint  am  ii«ltc«l  to  put  m  luuiil  (direelly  or  tliroiiKli  loijd  iiiilliori 
li' <)  iiriimtly  niwMlnl  piiblir  work-,  jnelmliiiK  the  coiinlnirlinn  of  light 
rniiway  and  iii  w  i<iulr»,  llie  niiilii  alion  and  rt'-orKnniiialioii  of  tin-  railway 
-ml  innal  ^y•f'■m..  the  ili-velopiiiint  of  lietter  eiiiiipnient  of  our  porN  and 
Iwiilnur.,  Ac 


If  unemployment  should  thieattai  to  tiecomc  widespread  it  is  recora- 
iiuiidcd  that  the  school- Kn-ving  age  should  be  raised  to  Hi,  that  the. 
number  of  scholarships  and  bursaries  for  higher  c<lucation  be  increased, 
end  that  the  hours  of  labour  of  all  yomig  persons  be  substantially  short- 
ened, and  wherever  practicable  tlie  hours  of  adult  labour  should  he  limited 
to  not  more  than  Is  iiouis  (.rr  \vck  without  leductiou  of  the  standard 
rates  of  wages. 

Wotan  Pencil  Econpmiser.— Frtiu  Messrs.  Siemens  Bros.  Dynamo 
Works  (Ltd.),  38  and  oit,  Upjier  Thames-street,  E.C.  4,  we  have  re- 
ceived one  of  tl-eir  ^'otan  pencil  eccnomisers.  .As  at  present  there  is 
a  general  appeal  for  economy  and  the  usetul  article  will  no  doubt 
remind  recipients  of  tl-.c  lighting  economy  tli;it  ran  be  effected  by 
using  Wotan  lamps. 

The  novelty,  which  closch-  resembles  a  fountain  pen  in  a|)poaranic, 
enables  any  pencil  to  be  uFed  up  to  the  last  half  inch.  It  is  provided  with 
a  split  tapered  bush,  to  accommodate  pencils  of  varying  thickness, 
either  round  or  hexagon,  and  should  prove  an  article  of  utility.  The, 
Wotan  pencil  economiscrs  will  be  obtainable  in  tlie  ordinary  way  through 
the  Siemens  branch  organisations,  but  should  readers  "communicate  with 
the  company  direct,  it  is  essential  that  they  enclose  their  business  card. 

Tenders   Invited    and  Accepted. 

Electric  Crane, 

^LvxcHESTER  \\'aten\orks  Committee  re(|uirc  tenders  by  Feb.  2 
for  the  supply  of  an  electrically- driven  Ratlial  .Arm  Qran..'.     Speci- 
fication, &c.,  from  the  Secretary  of  the  Waterwoiks  Dept.,  Town  Hall, 
Manchester. 
Rotary  or  Motor  Converter, 

ilAXCHE.STER  Electricity  Committee  require  tenders  by  10  a.m. 
Jan.  16  for  the  supply  and  erection  of  a  rotary  converter  or  motor 
converter  plant.     Specifications  from  Mr.  F.  E.  Hughes.  Town  Hall, 
Manchester, 
Electrical  and  General  Stores. 

H.\iMi'STE.\D  (London)  Council  require  tenders  by  4  p.m.  Jan.  17 
for  one  year's  supply  of  electrical  and  engineer's  stores,  oils,  iron- 
mongery, &c.     Fonns  of  tender  from  the  'Town  Hall. 

ToxTETH  Pakk  Guardians  require  tenders  by  noon  Jan.  27  for 
three  months'   Electrical   and   Engineers'   Stipplies,   Iroimiongery, 
OUs,  &c.     Forms  of  tender  from  the  Clerk,  l.l.  High  Park-street. 
Liverpool. 
Turbo-Alternator  with  Condensing  Plant. 

The  Fjlectricity  Committee  of  Bolton  Corjioration  invite  tenders 
for  the  supply,  delivery  and  erection  of  a  7,500  kw.  Turbo-alternator, 
with  condensing  plant.  Specification  and  form  of  tender  from  AL'. 
W.  J,  H.  Wood,  borough  electrical  engineer.  Back  o"  the  Bank, 
Bolton.     Tenders  to  Town  Clerk,  Town  Hall,  Bolton,  by  noon  Jan,  15. 


Derby. --The  Corporation  have  accepted  the  following  tenders  : — 
Babcock  &  Wilcox,  boiler,  .i:4,.")00  :  C.  A.  Parsons  &  Co.,  4,000  kw. 
turbo-alternator,  £24.000  (subject  to  addition  of  1  per  cent,  on  the  con- 
tract price  for  each  Is.  a  week  advance  in  GoverniiK-nt  scale  of  wages)  ; 
F.  W.  Hraikctt  &  Co.,  water  sciccn.  t.'l.V.  :  Firth,  lilakeley.  Sons  &  Co., 
second-hand  chimnej',  .11230. 

H.iCKNKV  (London). — The  Borough  Council  has  accepted  the 
tender  of  C.  A.  Parsons  &  Co.  (at  €32,395)  for  a  7,500  k.v.a,  turbo- 
alternator  and  auxiliary-  plant. 

Salford.— The  Council  has  accepted  the  lender  of  the  British 
Wcstinghouse  Co.  for  a  300  k.v.a.  transfoiiiicr  ,it  1'380.  ar.d  a  o.h.t, 
switch  cubicle  at  t2fj5. 

SiiEFKiKM)  City  Council  has  accepted  the  billowing  tinders  for 
the  Electricity  and  Tram.vay  departmonts  :    - 

v..  Taylor,  Ltd.,  construction  of  pen-stock  and  flushing  chamber  ; 
Wellerman  Bros.,  erection  of  sub-station,  Upwell-street,  £450:  Reeves 
(  harlesworth,  tramway  shelter,  £2nS.  15s.  2d.  ;  S.  F.  Bowser  &  Co..  oil 
storage  and  monsuring  8y.stein,  together  with  pumps,  ))iping.  Ac,  £444. 
12s. 

Watford. — The  following   tenders  lia 
I'rban  Council : — 

Brush  Flectrieal  Engineering  Co..  imho  ulleriiiilnr.  I's.'.lso  ;  Stirling 
Uoiler  Co..  boiler,  £1,751). 

Appoiiitinonl.s   \'iiraii<    niid    FiIIimI. 

AppliciitiuMs  iiic  iiivilnl  fur  the  jiosition  of  jiiiiioi-  slofl  engineer 
III  the  iie»  tcinpiiraiy  .stalion  (Necbclls)  of  the  Biriningbam  Eleotriu 
Supjily  Oi'piirtinent.  Commencing  sahiry  1'I30,  rising  to  £200  per 
annum,  plus  123  extra  during  tlie  war.  .Ajiplicatiniis  (o  (.ho  city 
elcctriciil  engineer,  Mr.  It.  .A.  CliaKock,  II.  Dale  I'.nd.  |{iin\in(;hnm, 
by  >laii.   19.      Sre  ndirri'i.irmnit. 

A  cotiMlriiclioiml  engineer  is  waiilcil  to  lake  i  liaiuc  o(  llie  erretioii 

of  liiige  power  slutioii.     .\pplicalioiis  to  l)ii tor  of  Klectrio  Power 

.Supply,  MiiiiMtry  nf  Muiillioits,  S,  Northiiniberhind  avenue,  London, 
W.C.  2.      Sir  niiirrli.inneiil. 
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Applications  are  invited  for  the  ])ost  of  head  of  the  electrical 
rngineering  department  of  the  Loiiahborough  Technical  Institute. 
~^filary,£'220perannum  with£30warbonus.     Applications  by  Jan.  10. 

Applications  are  invited  for  the  post  of  Head  of  the  Department 
'it  electrfcal  engineering  and  physics  of  the  Victoria  Jubilee  Technical 
Institute.  Bombay.  Salary  Rs.  700.  Applications  by  March  31, 
I9I8,  to  Mr.  D.  E.  W'acha.  Honorary  Secretary  of  Board  of  Trustees, 
Bj-cuUa,  Bombay,  India. 


Mr.  A.  H.  BuUeii,  of  Stoke-cn-Trent.  h.i>  Ia.ii  .iii)>ointed  mains 
superintendent  at  Bedford. 

-  Business  Items. 

Messrs.  Whittaker  &  Co.,  scientitic  and  technical  hook  publi.sheis. 
2,  White  Hart-street,  E.C.  4,  has  been  incorporated  with  Sir  Isaac 
Pitman  &  Sons  (Ltd.),  as  from  the  1st  inst.  Mr.  A.  J.  Raj-ment,  the 
Hole  surviving  partner  in  Messrs.  Whittaker  &  Co..  will  continue  to 
supervise  the  publication  of  new  technical  works  for  Sir  Isaac  Pitman 
&  Sons. 

The  title  of  Oliver  Arc  Lamp  (Ltd. )  has  been  altered  to  the  "  Oliver- 
Pcll  ""  Electric  &  Mfg.  Co.  (Ltd.),  (iranvillc  House,  Arundel-street. 
W.C.  2,  with  works  at  Cambridge- place,  Woolwich,  S.E. 

Owing  to  the  Govenuiicnt  having  requisitioned  Xo.  1  Kingswa_\% 
the  address  of  Mr.  Sydney  Morse  is  now  79,  Queen-street,  Cheapside, 
London.  E.C. -1.  Telegrams:  ""  Esrom.  Cannon,  London";  tele- 
))honc,  ■'  Central  -180." 

Hy.  Rumncy  Latham  and  Eredk.  Wilde  (trading  as  H.  F'.  Latham 
\  Co.),  electrical  and  general  engineers,  16  and  18,  Vauxhall-road. 
Liverpool,  have  di.ssolved  partnership.  Debts  by  Mr.  Latham, 
who  continues  as  a  general  engineer  at  the  above  address,  and  Mr. 
Wilde  will  carry  on  business  as  the  Livcr|x»)l  Electrical  Engineering 
I'll,  at  20,  Vau.xhall-road,  Liverpool. 

I'red.  Wilson  .Adams  and  Wm.  Ernest  Beardsall  (trading  as 
.■\damfl,  Beardsall  !c  Co.),  electrical  littings  manufacturers.  East 
Stanley-street,  Salford  and  Catcaton-strect,  Manchester,  have 
dissolved  partnership.     Delils  by  .Mr.  .\dams. 

The  partnership  between  Mr.  1".  M.  Carbon  and  Mr.  T.  Wozencroft 
Evans,  trading  as  Carson  &  Evans,  I2I.\,  Hunhill-row.  London.  E.C.I, 
has  Ijcr-n  dis-'olvcd.  The  business  will  be  continued  by  Mr.  Carson, 
who  will  trade  as  E.  M.  Carsc.n,  and  receive  ai:d  pay  all  accounts. 

Plant  Wanted.— Messrs.  Kryn  &  I.ahy  Metal  Works  (Ltd.).  Letch- 
worth,  Herts,  advertise  for  a  d.-c.  electric  motor  of  about  2(Mlii.i'.. 
.VH)  volts. 

Catendan,  &C.  -Wc  have  re.  eivcd  from  .Messrs.  K.  Husband  (Ltd.l 
ji  miniature  i  ard  calendar,  which  has  on  the  reverse  side  a  reminder 
of  .Mazda  lam|>H. 

From  McMsrs.  Pirelli  (Ltd.),  Ul,  0"<'cii  Victoria-street,  London, 
K.C.  4,  we  have  received  a  useful  calendar  with  daily  tear-off  sheets. 

The  Victoria  Electric  Plant  Cip..  of  S|iencer-strrel.  Westminster. 
S.W.  I,  send  us  an  artistic  handpaiiili  d  H.itiT-c<dour  pirture  (after 
Edwin  Laniiisiire's  .iriuinal)  with  iimuiliK  tear  (i(T  lalciidar  slips 
HttnrhtU. 

I<i(|iii(liil  ion. 

A  lirst  anil  linal  di\iler.d  of  Is.  I  I  Ad.  »  ill  I.e  |iayal>ie  .>n  tic  ISili 
inst.,  at  i<aiikniptey-bni!dingH,  I.oi.dnn.  W.C.,  to  creditors  of  Win. 
John  Kahn,  inusullini;  eiiL'ii.i.'r.  IH'..  I'  it  dow  nroi  d.  Maida  Vai  •, 
London.  N.W. 


Miini<'i|wil    .\4-1-01111ls. 

Dewtbury.  VUi-  IIoiuu«li  Trce-iir.  1  ,-  •  ■  ..iiiit-H  wlii.h  were  ironed 
lust  wcflk  Kivi-  ihi'  fcillowiiiK  '•  parli-  id.ii^  '  ii(  (ho  working  of  the 
•  lectricity  department  fur  the  year  emird  .\larih  III. 

Tim  groM  prollt  wnx  i:.'i,.'iUI,  Kiiikliiu  (mid  .mil  intcrrnt  retiuireil  I'l.lilT. 
Hill,  in  orilir  to  |ilni«  il,l^7  In  ili'iiri'iiiilinii  iiiiil  nin'wiiln  (iiml,  £271 
uii<i  takfii  from  llionurpluNol  £l„'i4Nl  lirmiElil  forwanl  (r<>iu  prrvioiiH  v<>i>r. 

Newport  iMon.). — Coune.  Mox.m,  in  pii'xenltng  (h<>  arcoiinls  of 
I  111"  eleilrii  iiy  aiiri  triUiiu  ays  ileparlnieul  lor  I  hn  year  ended  Mandi  !II 
lit  Ihn  last  Coiihril  n\eetiiig,  said  Hhiirtiiyi'  of  ulnfl  hiiil  ilelavfil  the 
getting  out  of  the  aeeounlt. 

"'  ......  ui.li  ii.ikiiig  •how  ri'\i'nui'  £>>4,l2.°i 

iiid  workiiiK  iukI   Kmiriiil 

limiii  i'2J.":i:i  (i":'u,w.i.".i. 

I    inli'rt'Hi.     Sinkinu    fiiiid 

■    l''.:i|i>  (I».IMI71.  mill  afl.r  pro 

ill.    wnr   iillowKni  I".    i\r  ,    th"   iicl 

'     l>Mi  i>  ohlBinril   fur   I  iirrrnt    wn^ 

.    r«  I  m.-hI,  (I  10.1  I  |»r  anil   nM 

ril       l/>iid  fK.lor  wn>  'Jj:l(2ii:i) 

"I  Ikw      To*.ili'apilnt.'\|M'n.lll<ii.' 

iM.ITM  h««  lH'<'n  n'pniil  or  prtiviiird 


Til"  n.i.mntM  o(   111..  .1.- 
i|iari'<l    Willi    t.M.'.'Tl    o 


i   ll«r«  w.'t.-  l.ll'.illtj     l.'lo    1  I'l 
t-'.1.77.T    (t:.'2.Mii'J(    1,11. t     . 

nrr.l    tl.'I.MIII    |i:|:i.7ll|    .lll'l 

I'liK    ftiiioiiDia    for    l.ntt.rv    n 
"•n.y   wit«   t27:i  if(i!i:ii'       \ 
I    (',!  IU.I  ).  an. I  Hi.iUi 
•  \  iinilii  «il.|  ».'ri<  <i.  : 
I  ht.iknd  matiiiiiiiiii  I 
ij  i;i:ni,HW7  (ln.rfi««>  f2.Ti'o.  ii 
or  n'pnvmriil. 
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The  rraniwavs  revenue  was  £50,935  |£4o.U0).  and  working  expenses- 
wore  £31.993  (£30,460),  leaving  gross  profit  £18.942  (£14,679),  or  £20,040- 
(£15.713)  with  accrued  interest.  k(.  Inteiost  on  capital  required 
£5,654  (£5,686),  and  sinking  fund  £4.622  (£4,488).  and  after  pro\iding 
for  war  allowances,  management  of  stock,  &o.,  the  net  profit  was  £8,610 
(£4,611).  Total  revenue  per  car-mile  was  13-43d.  (n-7l'd.),  and  working 
c-vpenses  were  8-44d.  (7-93d.).  Passengers  carried  were  11.456,530 
(10,017.515).  car-niilos  run  910,020  (621,133),  and  units  used  1.204,902 
I  I.I59.26I)i- 1-32  (1-25)  per  car-mile.  Gross  capital  expenditure  is 
1196.255.  of  will  h  £59,512  has  been  repaid  or  provided  for  repayment. 

Wednesbury. — The  accounts  of  the  electricity  department  for  the 
\ear  ended  March  31  show  gross  capital  expenditirre  £50,015  (in- 
irease  £1,438).  of  which  £33,.^54  is  outstanding. 

Income  was  £12,387  (compared  with  £10.860  in  previous  year),  and 
after  paying  working  expenses  and  special  charges  the  in'oss  profit  was 
£1,3.55  (£2,.>37).  Instalment  of  principal  required  £2.048  (£1,813). 
interest  £1.389  (£1,258).  writing  off  market  lightini;  and  free  wiring 
CU9  (£:549).  and  provision  for  bad  debts  £30  (£30).  and  the  net  deficit 
for  the  year  was  £3,818.  Lighting  connections  arc  cjual  to  30,32.3 
(27,965)  8  c.p.  lamps,  and  p.jwcr  and  heating  connections  to  72,62l> 
(58.127)  8  c.p.  lamps.  Total  maximum  .supply  denrandcd  was  960  kw. 
Cnits  generated  were  1.3S0.69O.  purchased  I. . 521. 733  and  ^<^ld  2,084.94". 


Gompaiilos*    Meetiiii>s   and     Reports. 

BLACKPOOL,    ST.    ANNE  S    &    LYTHAM    TRAMWAYS    CO.    (LTD.)— Ai 

the  recent  niootiuf:  it  was  roportcl  tliut  tlu-  past  years  net  receipts  wcr.' 
£44,412  and  the  cxixinditure  was  £33.134,  leaving  £11.287.  Dcbentun- 
stock  interest  absorbed  £7.500,  and  £2,000  was  placed  to  sinking  ftmd. 
The  suq)Ius  (£1,787)  wont  in  reduction  of  the  previous  aelverse  balance, 
whicli  is  now  £40.432. 

BRITISH  COLUMBIA  ELECTRIC  RAILWAY  CO.  1  LTD. )-  At  tho  meeting 
lulil  last  wifk  the  speech  of  th.'  .  liainu:'.n  (Mr.  I!.  .AI.  Home  Payne)  was 
leatl  by  Mr.  H.  (J.  Brownt.  It  stated  that  tho  results  ..f  tlie  working  for 
the  year  ended  Juno  30  last  only  cunblMl  them  to  pay  the  full  dividimd 
on  the  5  per  cent,  cumulativo  prefen'iiee  stock  by  taking  £44.(.t00  from  the 
ieser\"e  fund,  but  in  the  preceding  year  they  had  to  take  £70,000  from 
tho  fund  in  order  to  nrake  tho  ?amo  payment.  The  gross  earnings  for 
the  first  fiv.i  months  of  tho  .'urrent  year  increased  by  nearly  S2tM).00(i 
over  those  for  the  eorrespon.ling  jxTiod  of  tho  precc<ling  year,  but  th" 
increase  in  the  net  income  was  only  S2.'.IXKI.  Tho  increase  in  gross  earn- 
ings was  duo  to  a  very  markoel  improvement  in  traelo  and  business  in 
British  Columbia.  If,  therefore,  as  a  result  of  the  report  of  the  recent 
.ommission  of  inquiry  "  jitney  "  .omix'tition  was  abolisho.1  and  other 
conditions  wen-  fairly  luljustod.  there  was  reason  to  believo  that  less 
difficult  tim-.-s  wen-  in  store  for  the  .-ompany.  Prof  Sh..n,  who  had  held  a 
public  inquiry  into  the  transportation  problem  i^nd  the  question  of  com 
petition,  hnmd  that  it  was  not  possible  for  both  an  otheient  tramway 
service  and  a  "  jitney  ""  service  to  .'ontinuo,  ami  also  that  the  company's 
charges  for  olecfrie  light  wi>ro  high,  while  their  charij.rs  for  the  tran-s- 
porlation  services  wi>re  low.  and  he  propoai-d  tho  re-ailjustnicnt  of  thaso 
.luirixes  and  .si-rvi.  i-s  with  tho  ohmine.tion  of  "  jitneys  "'  where  they  cami- 
into  c.iinp.titioii  with  th.- 1  ..mpany's  ri>;hts. 

BtTENOS  AIRES  PORT  tt  CITY  TRAMWAYS  (LTD.)— The  report  for 
ih.-  p.-ri.id  from  .lim.-  IS.  1915.  to  .luno  30,  last,  states  that  through  tho 
re.i-iver  stalciiu-nis  of  w.irking  in  Buon.is  .\ires  have  been  reccive«l. 
and  the  result  to  .luno  :10,  191ii.  after  allowing  for  eorlnin  charges  by 
tho  receiver,  showi-d  a  surplus  of  £9.335,  and  for  tho  year  ended  .luno  3i>. 
1917,  ft  surplus  of  £3.810.  Tho  ox|M-nditun-  .harseablo  against  th.- 
Company  in  homhni  for  diiiilors'  ami  trusteeV  foes  and  se.Tctarittl  ami 
.iflieo  ex|H'Uscs  remains  unpaid.  Tho  total  .sum  in  n'sp.-et  of  interest  on 
tho  six  per  I'.-nt.  firsl  mortgage  ilolH-ntun-s  and  tho  six  p<-r  .  ent.  extension 
first  morlgai!.-  di-lM-ntim's  romniniuK  unpaid,  amounto^i  at  ,Iiiuo  3t\  1917, 
to  £108.406.      N.i  sih.-mi-  of  r.'.  .'H-lrui  lion  has  yet  bi-en  forninlatotl. 

OHADBORN'S    (SHIP)   TELEGRAPH    CO.    (LTD.^— Th.-    n'i>ort   f.ir  th.- 
yoar  end.-.l  .Mar.  h  31.  1917.  -h.iws  a  bnlnnco  of  £42.177       After  mcotinn 
innnngine  directors    and  dinstors'  (ws  and  expi-nse-,  il.pr.s  iation,  on 
prop.rli.s.    pinnl.    Ac.    (£32.lir>».    tho    balance   is    £10.061       With    Ih.i 
bidan...  tnim  last  year  (£2..V.'5).  lh.>  total  l.i  bo  .1,-alt   with  is  £I2..'.S6 
Kroin  ihis  amount  £6,00(1  iiiiisi  W  iI.-.Iii.I.hI  for  tw.>  half  y.-»rly  ilividen.l- 
nl  rat.'  .>f  £6  |K'r  .-enl.  jx-r  uniniin  on  the  pretomu.-  sh«n-«  «n.l  »n  ini.-rini 
ilivideii.t  at  r«lo  of  £.•<  (HTconl.  iH-rauniinionthoordiii  I        '  '      ■  nii: 

£ii,,'iS6.     Out  of  thin  sum  tho  .lin-.tors  have  already  ]■  m 

ilonil  .III  onlinary  «hnn>s  at  lhi<  ralo  of  £10  |irr  .-out    |>.  .  iv) 

f.ir  tho  half  year  omlinu  .Manh  31,  1917.  making,  witli  .n.-  ...-.  .....  iiui 

iliviili'ud,  £9  per  eonl.  p.'r  annum  for  the  12  m«uthi>.  au.l  they  propo«» 
10  larry  forwani  th.'  bnlan.o  ..f  £3..'>Sll. 

MALTA     TRAMWAYS    (LTD.)— .\t  tho  nvoul   aiinii.:  iii>« 

I  ho  .lin'.l..r-.'  n-port  f..r  iho  y.-ar  on.l.-.l  Keh.  SS.  HU  ^  h- 

I  onipanv's   .  I.iiiu   auaiiiil    ih.'  ov.'.  .ii-r   of   th.-    lit       '  •v. 

Ill   n'«|Msl    of    £;i.iHKI   .South     \.i  >  I  ■< 

Ihon-oii  i.  nl   |in'—nt   liofon-  tli.-  ■  ■' 

1.1  a  ilaini  by   Ma.arln.y.   M-Il.  " 

.tOl-OllIlt     o(    111.      I    i.lll|MII\ 

■OLPBIDB   CORPK.    (LTD.)- -At    iho   iw«<nt  mertiiig   th.'   ("hairrnan. 


Iho  Krtil  of  Kinloiv,  ^.1.1,  iu  movi...    il,.-  „.|..|.(. 

and   «.t..iinl-,    lii.-  .'\|wtiiiion»«l 

'  .itirnKinu  n'«idl",  ami  I  hoy  ho|- 

.(Uolioii  ..f  Iho  n-iiivrry  ..fun.   1  1- 

«I«K«.      VariouK   sui-oonalul   n»Hlt«    I. id    nl>'    '■ 

.>|ii<ntli.Mi  of  ihoir  •iiiall  i^ip|«-r  hii.  hiiin  pUni 


■  t  it,. 


!ll.' 


THE   ELECTPvUlAX. 


.Iamaev  n,  I'.M- 


VENEZUELA  TELEPHONE  &  ELECTRICAL  APPLIANCES  CO  (LTD.)— 
For  the  vear  ended  June  30  last  the  profit  was  £1S,237  (against  £18,25j) 
and  incliidino  £11.222  brought  forward  tlie  available  balance  is  £30,544. 
.Vffer  providmg  ivr  debenture  interest.  &( ..  ?.nd  f2.3fl9  for  excess  profits 
■duty,  the  directors  propose  to  pay  a  dividend  of  8  per  cent,  on  the  pre- 
ference shares,  to  place  £6,000  to" reserve  for  renewals  and  depreciation, 
and  to  carrv  forward  £15.057. 


Ne>v   Companies. 


AMALGAMATED  TANNERIES  (LTD.j .  (149,278).— Private  company. 
I'.Ci;.  .Ian.  1,  cajiital  £3.000  in  2,000  li  per  cent,  preference  sliares  of  £1 
j-ach  and  20,0(J0  shares  of  Is.  each,  to  take  over  the  business  carried  on 
by  the  British  Electric  Tanning  Syndicate  (Ltd.)  and  to  larry  on  the 
busines.s  of  tanners,  Jte.  Pirst  directors  are  :  S.  L.  Kvaus  and  J.  Brown. 
I'.ev'.  office  :  The  Tannery,  Huish,  near  Langport.  Somerset. 

BRITISH  EXPERT  ENGINEERS  &  PRECISION  TOOL  MANaPACTURERS 
LTD. J  1 14!Mil3.;— Private  ci.mpany.  IJeg.  i)cc.  20.  capital  £4.000  in 
1,4011  ]inferencc  shares  of  £1  each.  ;u>d  300  ordinary  shares  of  £5  each. 
ixad  2i>  founders'  sliai-es  of  £25  each.  Precision  tool  manufacturers. 
electric,  raechanii-al  and  gt^neral  engineers.  &i.  I'^irst  directors  arc 
K.  .\.  Bovnton  and  K  C.  Dowsett.  Reg.  office.  22.  Cvoss-strcet,  Islin<.'- 
ton.  N.     ■ 

CHAS.  E.  BECK  &  CO.  (LTD.)  ((1.975).— Private  company,  reg.  in 
Kdinhurch  Ue-.  27.  capital  £5.000  in  £1  shares,  general  merchants  end 
agents  in  mechanical,  electrical  and  pneumatic  machines,  &e.  First 
•irrcctnrs  arc:— ('.  K.  Beck.  H.  Maedonald  and  H.  J.  Ladgcn.",  Reg. 
..ffice  :   (>.5,  Bath-street.  (;la.4gow. 

A.  LURASCHI  (LTD.)  (149,277).  -Private  company.  Reg.  Jan.  I. 
•  .i|iii.;l  £2.(K>ll  ill  £1  .shares,  to  take  over  the  business  of  chemical  and 
<.\|KMim(ntal  glass  bhiwer  and  barometer  and  thermometer  makei 
carried  on  by  .V.  Lurasehi.  also  to  carry  on  the  business  of  general  glass 
blowers,  makers  of  chemical  and  scientific  instruments,  &c.  Permanent 
<lirector«:  A.r..  Luraschi.  P.  L.  Perken  and  E.  T.  Perkeii  (all  British). 
Iti-^.  ofij.  I   :   !l.  Kiiby-stn  It.  llattnn  Carden,  E.C. 

PYNE  HOGHNAN  &  CO.  (LTD.)  ■(  I. (>38F.)— Particulars  filed  i)c  . 
IS,  1917.  Keg.  in  Calcutta  .March  1.  I91B,  to  take  over  the  business  of 
Pyne,  Hiighiian  iV  Co..  and- to  carry  on  the  bu.siness  of  engineers,  con 
lracl<irs,  ironfouiiders.  i>le<lrical  engineers,  .shi]),  boat,  carriage  and 
motor  builders.  &( .  '  V.pital  Rs.3,10,000  in  3,100  shares  of  Ks.  100  each. 
Brili^h  adilress  329.  High  Holborn,  VV.C.  where  F.  N.  Short  (manager  in 
till-  Initeil  Kingdom)  Is  eiithorised  to  acciept  service. 

WATERTIGHT  riTTlNGS  (LTD.)  (149,159.)— Private  company.  Reg. 
])ci.  \H,  laplt.ii  tlii.iKHi  ill  £1  shares,  manufacturers  of  and  dealers 
in  watertight  (iltini.-  in  coiincclion  with  the  .supply  of  electricity  for 
li^htiiiL',  heutiiiL'.   pow>r.   \i . 

ZWICKY  PATENTS  SYNDICATE  (1917)  (LTD.)  ( 149,248).— Private 
.oiiipaiiy.  Beg.  \}<i-.  2s.  capitiil  tl  .OIHI  in  £1  shares,  to  adopt  an  agree- 
ment with  a  syndiiale  of  similurnaine  (in  liquidation),  to  acquiro  patents, 
to  nii'.nufai'turi'  and  ileal  in  aitichw  capable  of  being  used  in  connection 

with  ilerlrieitv,   hlal.    Hiit.i.   -is.   &<-. 


<   i(v     Notes. 


The   Round   Table. 

By  "  kVA." 

From  "The  Hky.st-raper."  the  liuuuinais  jouriuil  ami  leeunl 
irf  the  anti-aircraft  lioys,  I  rc|)rofUice  the  following  .silhouette, 
liv  permissioii  of  the  editors.  1  will  say  niorc  abmit  this 
breezy  journal  next  week. 


COMPANIES  STRUCK  OFF  THE  REGISTER.  — Jhe  following  ..impnnics 
were  ■-truck  off  tie    l!iL'i-.lcr  ,.( .loinl  St  iK-k  Companies  on  Dec.  28,  1917  : 
Ir^aiiterii    Electric   (  .i.  ;     Electrical    Engineering   &    Motor  Co.   ((  ariisle)  ; 
.Murine  tc,  Ceneral   Oil    En^'incs  ;     \'anndiiiin  ;     \'ibration   .Sign  Svnd.  ; 
X.  L.  Klectric  Co. 

The  lollowinu  i'Oui|i»iiic»  were  struck  off  the  Register  of  Joint  iStock 
Com|nnicaon  Jan.  4  :  Cli-.irtone  AntiMuptie  Telephone  JJrum.  Electro- 
Ij/Ki-H.  Eli'cttomechttii.  .MeiMlJie  AlloVd,  Tvronc  Power  Co.,  rniversal 
Elecirji' ConlnictH, 

CBOMPTON  k  CO.  (LTD.;  WarriiiitH  jmve  been  posted  for  a  di\  idcii.l 
•m  the  prcfinne  Hhuies  at  llic  rate  of  7  jicr  cent,  per  iinnuiii  (..i  th. 
hnlf-><nr  endcl  S.pl.  30.  1917 

DVBUN  UHITED  TRAMWAYS  CO.  (1896)  (LTD.)- A  dividend  o(  5  jici 
■eiil.  p.rt.niiiiiii  '..h  p.  t  l,,,i.  )  Imn  been  dc.  hired  on  the  ordinary  shares 
for  half  year  ;  i:7.<HHl  ban  l„  ,n  placed  to  rewrvc  and  renewal  fund  ; 
tl.-.,<HKi  to  no  oiiiit  (or  riiirwnl  of  rnilH  ;  £1  l,r><Mi  wiitten  oil  inveHtinenIs 
iind  £13,41)1  (oruaril. 

EDUOM  IWAH  ElEOTBIC  CO.  (LTD.)  At  mi  rxlniordiimiy  general 
iiiiilinif  on  \Veilnc-.'lii>.  Mi  (  Imrlc  .Icrmyii  ford  prcMiliiig,  the  shuic 
holdi-f.  conlirrned  tlii-  n-.liiiioii  aiithoriniiiK  the  ri'dmlion  of  the  com- 
puny'"  '  ilpitlll  wlilrli   ««•  |ia I  on  |)ee.    Ml. 

LIMA  UOHT,  POWER*  TRAMWAYS  CO.-  The  directnrH  have  declainl 
n  divi.hml  1.1  i;  p.  I  .1  Ml  ,  p„w,l.l.  uKnInMl  coupon  No.  15. 

MAJnLA  ELECTRIC  RAILROAD  k  UOBTIHO  CORPN.  (LTD.)  The 
'luKloi.  h»w  dii  liir-d  ..  'Inidi'iKl  of  .SI., Ml  p-r  kIiiiK' lor  the  i,uHrtei 
•  ndiii^:  .'lint   III. I     I. II  till iiioMi  Htoik. 

WATER  SOPTENERS  (LTD  i     The  nir  omit.  |or  the  yeiir  ended  ,lune  ilO, 

1917,    ifl.r  wiitiiie  .  ||   l.-.H.l  f.,r  depreeiuti how"  »  pro||t  of  U.HH, 

"'"'    ■d I,,  .l.bit  baUnicIo  £|;),.|.T). 


;m.m    ftHE  You  LooKir.<c,     foo    *^«GDr>ie, 

rtlC  -    LOST     My     C31-A55E.&. 
You    ARC-.     VVI      FOUMO    T,Att-1 


Elect ro-Harinonic  Society. 

Seapcx'UHT-IS.     Fouetm  CaNCERT. 
Ti -night.  Venetian  Cliamljer.  Holborn  Re.-taiirant 


UnjfTicfa'  Pio^ramme. 
By  ••  kWr 


]  II  I  he  Chair  :   "' Boo.ster  "   lliciii' iki.h. 
liiKi'H  iV  Ckisp  (  HOKfs     "■  Cory,  oil  Mire  "  Ahrniiiler. 

Thk    St.\KKS    OI'-    SlKME.VS. 

().\K-W.\v  Soi.o  ...       ""Save  0  ur  S  witches  ■■        TiriiiiMifil. 

LeKTRIK    MERRE.N-r.-iVCOCK.' 

BrHK.M'-Cu.Azv  ...  "  Never  let  your. right  hand 
know  what  \  mir  left  hand's 
goinu  to  do  ■■  ■-if/i'i'- 

l).().B.,\. 
Pri:kkke.\ce  1'aThetique 

•■  We  feel  VERY  llaekneyed  Nou    '    Sri.illoh-i-il. 
The  Ga.s;  Ijuht  iV;  Ciikk  Ch. 
lli-(il,EK     "•  They  couldn't  take  a  roisc  nut  of  ( li  "    Chcralin: 

"    li.VCK.MCV   "     ROHIX.SO.X. 
SeiTuR-Soi.o  ..■    I've  got  tlie  Needle  Badlv  '■  .SVu/c.s. 

.V.N V    L.MiN    "  N'ui.r  !?()>." 

Imkk-.Mkrz-ZU     ..       ■  We  Want  Sixteen  ■'  DllO.^d' 

TiiK  8i'i>er-St.\ti().\  STcN'rER.s. 

I'.MllSII-I'l'.MI'    l'(IWER-l'l,.MXI- 

■  ^'lln  ill  your  Smali  ( 'ornn  and 

I  in  .Mine    "  llHMxl  ' 

TiiK  Sri'EH-ST.vnoN   Snt\i'i';i!.s. 

D.w  v-.l(i.\Es  Diiti.K      "  Down  anioioi  the  Dead  .Men  "       (h,lcil_ 

TiiK   Dmi-i    Chew  <if  .\nv    Dikt\    r-l5(i.\r. 

(iiiii  Save  'riiE   Kino. 
i>  ':■■  *  * 

'I'll irly-Sc veil    Yeai>i  iViio. 

[From  The  Electrician,  .Tajuiary  f<,  1S8I  ] 

KiiMiiN,  Pi'ogie.sK  Is  shown  in  the  island,  iimsinnch  ,is  a  iail\va\ 
is  to  lie  eoiiHtniclctl,  aiul  the  teU'gr.iph  wire,  which  was  hiinf;  up  in 
eoijsonlhe  liiiiiKdu's  of  trees  skirting  the  liigb  road  around  the  eottst, 
is  to  be  iiiiee  more  stiel<lie(l  out  iiiiil  follow  the  track  of  the  railway. 

Mksnks.  SiiCMKNs.  The  partnership  heretofore  siibsiHtinR  between 
Kriisl  Werner  Siemens,  Charles  Williiim  Siemens  nnd  Carl  Heinrieli 
Siemens.  nn<h-r  the  tiiiii  of  Siemens  brothers,  of  12,  l^iecn  Anno's- 
gate,  Westminster,  telegraph  engineers,  electrieiajis  and  contraotors, 
has  lici-n  (lisHolvid  by  mutual  ciinsent,  and  in  tutiiie  the  busine.s.s  of 
tlie  linn  will  lie  curried  on  by  SieinetiH  Htdthers  .t  Co.  (Ltd.).  which 
coinpativ  will  ns'eive  all  in<inovN  owing  t<i  the  linn  and  will  discharge 
all  lialiiiilies  thereof.        '  Slaiidanl." 
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Notes. 


I 


The  F.B.I,  and  Education. 

It  is,  perhapji,  a  coiiicidciu  r  that  in  the  .tainc  week  as  Mr. 
KiwiiKH,  thn  MiiUHttT  of  Kdiication,  has  introduced  another 
Ivhicaiion  JJili,  a  uicniiirunduiii  .-•hiiuld  have  been  issued  by 
th^  Federation  of  Briti.sh  Iridustrirs,  critici.sinj?  the  provisions 
of  ,\lr.  KisiiKKs  previous  Bill,  wliicli  was  withdrawn  owinj;  to 
oppiwition  to  various  ailiniiiistrative  detaiLs.  It  will  be 
riMii^mbefd  tliat  in  that  Hill  wholr-tinie  education  was  eon- 
tvmplutad  up  to  the  age  of  I<i.  and  part-time  education  in  eon- 
tiruiatiun  schools  up  to  the  a;^e  of  IS.  In  the  present  nienio- 
randum  exception  is  taken  to  this  policy,  as  the  committee  feel 
it  i.s  impractic.ubje  to  obtain  all  tiiat  is  desired  at  a  single  stejt  : 
c(»n.sfi|uently  the  reconiniendation  is  made  that,  in  place  of 
I  otnpulsory  part-time  continuation  rducatiim,  a  liberal  systeni 
'if  wlioU-tiiiii' education  should  be  ljivcm  Him]ily  to  tho.se  selected 
'  liiiilrru  who  ap|>ear  to  be  the  most  promising.  The  com- 
niitte*  feel  that  a  j)eriod  of  eight  hours  a  week  taken  tuil  of 
workinj;  hours  would  iin]ioNe  a  burden  which  many  industries 
would  be  unable  to  bear,  except  as  the  residt  of  a  Jiroei'ss  of 
»ery  );ritduid  develo))meiit,  and  attention  is  calh'd  to  the  fact 
Ihiit  lu  many  trades  a  very  large  proportion  of  the  emplo)'i'es 
are  under  the  age  of  IS.  We  are  inclined  ti>  think  that  this 
diHicully  is  somewhat  overrati'd.  for  it  is  not  propo.«ed  to  inter- 
fere with  those  youths  who  are  already  at  work.  Thus,  the 
scheme  Would  only  alTect  chililren  who  are  leaving  school,  and 
ronsei|Uently  lh<J  eflect  of  the  change  Would  bi>  felt  somewhat 
gradually.  At  the  s4ime  tini<'  it  may  be  an  advantage  to  moV'- 
Ml  her  more  Hlowly,  and  I  lore  is  cerlninly  a  gooil  tlo«l  to  bi' 
lid  III  bkvour  of  the  thoroin;li  training  of  selected  cliildren  as 
a  lirst  step,  rather  than  lie  .■iii|.|i|e  training  for  all  and  sundry 
Also  STe  do  not  feel  thiil   lip     >v  il lidrawiil  of  ymili),'  people  (run. 

industry  for  eight  hours  a  «•■!>  slioulil  be  a  \  er\ rious  niatlei. 

if  it  IS  arrangi'd  on  a  ptop'i  basit.     On  tl tli<  i  hand,  if  it  i" 

not  arranged  .sjstemaliniily  we  enn  ijuile  iiiuigiiM'  I  hut  it  wotibl 

^ibtrodiii  e  <^onsidi>rabb'  cliibciiliiei*.     Then*  IS  one  point  in  Ihe 

nmnoraiiilum  for  whnh  we  fail  to  «•(<  the  neccvitv,  nml  that 


is  the  suggestion  that  the  secondary  and  junior  technical 
courses  would  necessarily  be  voluntary.  In  other  words,  the 
■selected  children  would  take  advantage  of  these  courses  only  if 
their  parents  thought  fit  to  allow  them  to  do  so  :  and  in  order 
to  gain  the  consent  of  the  parents  to  this  extended  education 
it  is  suggested  that  certain  inducements  should  be  offered  to 
the  parents,  such  a.s  a  graduated  sum  per  week,  as  a  recom- 
pense for  the  loss  of  the  earning  power  of  their  children-  It 
apj)ears  to  us  that,  if  a  prolonged  education  is  to  be  for  the  bene- 
tit  of  the  child,  and  thus  indirectly  for  the  benefit  of  the  State, 
this  option  should  not  be  given  to  the  parents.  If  such  induce- 
ments be  given  it  is  obvious  that  the  State  will  ahiiost  invari- 
ably be  paying  for  the  education  and  be  making  payments  to 
tlie  parents  at  the  same  time,  thus  taking  a  double  burden. 
Special  cases  would  no  doubt  ari.se.  and  should  be  considered 
on  their  merits. 


The  Question  of  Teachers. 

In  regard  to  teachers,  it  is  felt  by  the  committee,  and  we 
think  rightly,  that  any  considerable  extension  of  the  educa- 
tion programme  will  necessitate  the  raising  of  the  ipiality  of 
teachers,  apart  from  increase  in  the  nimiber.  It  is  pointed 
out  that  the  mere  raising  of  the  present  emoliuiients  of  teachers, 
inadeq  jate  as  they  are,  will  not  necessarily  bring  about  the 
desiri'd  effect.  It  is  recommended  that  teachers  shimld  have 
liad  not  merely  a  full  secondary  education,  but  also  university 
training,  except  such  teachers  as  are  concerned  with  the 
instruction  of  infants.  Further,  it  is  felt  that  there  should  be 
greater  centralisation  of  control  into  larger  area.s  .so  that  the 
Held  for  promotion  of  able  teaehi'rs  may  be  extended.  We 
think  it  will  be  agreed  that  the  juvsitiiui  of  the  teacher  at  the 
present  time  is  far  from  satisfactory,  and  we  fear  that  such 
steps  as  have  been  taken  to  increase  the  salaries  of  teachers 
have  been  largely  abortive.  La.stly,  it  is  .suggested  that  there 
should  be  some  machinery  for  connecting  up  the  edticatioiial 
authorities  with  iiuhistry,  so  that  firms  desiring  young  men 
should  have  a  central  bureau  to  which  they  could  a]>jily.  This 
bureau  wmild  bo  supplied  with  full  iufomiation  in  regard  to 
young  men  available  from  the  various  colleges  by  which  they 
have  been  trained.  Some  such  sciu'iue  is  no  doubt  highly 
desirable,  but  in  all  probability  it  will  l>e  siip]>lied  befon-  long 
by  the  committee  a|ipointi'd  in  October  for  theCo  ordination 
of  Kngineering  Training.  Tiore  is  no  doubt  that  the.se  .■dura- 
tional i|uestions  involve  many  interests,  and  it  is  therefore  well 
thill  points  such  as  those  with  which  the  memorandum  deals 
should  III-  ci'iisidi-red  Very  tin  roughly  by  luaimfacturcnt  before 
the  present  I'Mucation  Hill  tinds  a  place  in  th<-  statute  bi>ok. 
and  of  the  bodie*  mostly  roncrriied  the  Kederation  of  Hritisli 
Industries  iM-eupies  a  pr«Miner  position;  but  we  i|i>  notwinlito 
set  any  ]io!,cy  that  vill   wiiously  delay  an   iide<juato  iiclicmv 

of  eilui-Ation. 

The  Cooling  of  Motors 

TmickK  aie  two  comple|iii'tit;il\    .ni..  ,.,..    i,,, 

III  the  desi^;ii  of  electrical  mai  liilierv  i.--  'Mi'       One 

)■<  ill  the  diininulion  of  the  heat  that   l     ,.  »lieli  sueji 

pliiiit  is  in  use  ;    in  other  wordu,  the  incieii'.i'  i.(  eniciency. 
I'nfortunali'lv,   hiuh  'llici.'ncv  iiiav  mean   «ii-l>'   of  malennl. 
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and  consequently  until  new  materials  are  discovered  it  follows 
that  a  point  is  soon  reached  beyond  which  it  does  not  pay  to 
reduce  the  amount  of  heat  generated.  The  other  direction  in 
which  the  designer  must  work  is  in  the  dissipation  of  this  heat, 
which  he  must  accept  as  an  inevitable  evil.  In  this  case  the 
more  readily  the  heat  can  be  dissipated  the  less  the  material 
that  need  be  used  for  a  given  piece  of  machinery.  In  the  case 
of  the  enclosed  motor  the  conditions  for  the  dissipation  of  heat 
are  particularly  bad.  for  in  many  parts  of  the  machine,  as 
generally  made,  the  cooling  takes  place  through  considerable 
jna.sses  of  metal.  Cooling  by  means  of  air  supplied  through 
ducts  has  been  utilised  to  some  extent,  and  is  effective,  but  it 
is  a  costly  method.  Designs  have  been  recently  introduced 
in  which  the  air  is  cooled  by  taking  it  to  some  form  of  radiator, 
forming  part  of  a  closed  air  circuit,  as  it  were,  with  the  motor 
casing  itself.  This  design  no  doubt  ofiers  some  relief,  but  it 
increases  the  btdkiness  of  the  plant  as  a  whole.  A  new  method, 
of  which  we  give  a  description  in  another  column,  is  due  to 
Messrs.  P.  A.  H.  Mossay  and  H.  C.  E.  Jacoby,  and  consists  in 
circulating  the  warmed  air  within  the  motor  through  passages 
in  the  casing  by  means  of  a  fan,  the  heated  air  being  circulated 
round  and  round  ;  the  spaces  between  these  passages  is  cooled 
by  means  of  air  which  is  passed  through  them  by  a  second 
fan,  this  cooling  air  being  drawn  from  the  surrounding 
atmosphere.  This  method,  judging  from  the  tests  supplied 
by  the  makers,  appears  to  be  very  effective  and  has  the  great 
advantage  that  it  does  not  materially  increase  the  size  of  the 
motor. 


Engineering  Students  in  Military  Service. 

\  KKw  niontli.<  agci  we  (juotcd  sonu-  statistics  from  American 
journals  showing  that  the  ])articipation  of  the  United  States 
in  the  war  was  already  leading  to  a  marked  diminution  in  the 
attendance  of  .students  at  the  chief  engineering  and  technical 
institutions  in  the  I'nited  States.  We  expressed  the  hope  that 
the  I'nited  States  Goverimient  would  learn  from  our  ex- 
perience, and  lose  no  time  in  allotting  such  men  to  work  where 
their  special  technical  training  would  be  useful.  In  this 
country,  as  is  now  recognised,  technical  colleges  were  need- 
lessly denuded  of  men.  Only  students  of  very  little  military 
valu«t  were  allowed  to  continue  their  work,  and  the  greater 
jiroportion  were  incorporated  into  ordinary  infantry  battalions, 
whcri-  it  was  merely  a  matter  of  chance  whether  they  had  any 
ojiportunity  to  use  their  special  knowledge.  It  is  gratifying 
to  notice  that  the  I'nited  States  Government  appears  to  be 
taking  a  wiser  cour.se.  A  communication  was  recently  ad- 
dre8.sed  by  the  Association  of  American  I'niver.sities  to  the 
Secretarj-  of  War,  urging  that  technical  •tudents  of  a  certain 
.standing  sliould,  uft<'r  being  rlrafted,  be  assigned  the  military 
duty  of  completing  their  studies,  in  order  tliat  their  services 
to  the  <'ountry  might  he  utilised  Ln  the  most  eilective  waj'. 
Tlie  War  ])e|iartineiit  lia.s  accejited  this  suggestion.  According 
lo  n  new  ruling  issued  by  the  I'rovost  Marshall  General,  the 
Chief  of  Engineers  is  eni|)owere(l  to  assign  to  the  reserve  corjis 
of  the  engineering  tlepurtnieut,  for  the  projier  completion  of 
their  training,  »  suitable  proportion  of  engineering  students 
in  t4-clini(^»l  hcIiooIh.  The  '  Klectrical  WUrld,"  in  referring 
fo  the  matter,  rennirks  that  the  elTect  of  the  luling  will  be  to 
encourage  students  to  make  the  l)est  of  lh<'ir  training  in  order 
todes4TveHe|e('tion  for  kucIi  special  work,  unci  we  feci  stire  that 
this  will  he  generally  regurdi-d  u^  a  |ialnoiic   duty. 


British     Museum.     The  (■overninent  has  ulmndnned   the 
idea  i.f  tal.iii;.^  uviT  tin-  I'.rltish  Muse, nil  for  the  .\ir  Ministry. 
Junior  Institution  of  Engineers. -To-niorn.w  at  l.\t>  |i.m, 

11  r  !■  \\  .  I.iiiii  liiHler  will  (itfHlile  ill  an  iniiiigiiial  meeting  of 
u  new  Hocinl  sect  ion  o(  I  lie  liiHtitiition  at  tin-  Dart  ford  Terh- 
nical  Institute!. 


Shortage  of  Electrical  Appliances  in   South    Africa.— 

.\ccording  to  the  "  South  African  Mining  Journal,"  electrical 
materials  are  becoming  very  scarce  in  Johannesburg,  and  the 
prices  of  key-sockets  and  switches  have  sharply  advanced  of 
late.  Lamps  coming  on  the  market  are  quickly  absorbed, 
and  all  kinds  of  cable  material  are  particularly  difficult  to 
obtain.  On  the  other  hand,  the  demand  for  motors  has  fallen 
off  somewhat,  as  the  municipality  is  not  in  a  pcsition  to  supply 
new  consumers. 

Admiralty  Reorganisation. — An  imjiortant  memorandum 
dealing  with  the  recent  reorganisation  of  the  Adnuralty  was 
issued  on  Monday. 

Among  the  changes  made  are  the  appointment  of  a  civil  engineer 
(t'ol.  Sir  A.  Giljb,  R.E.)  to  the  charge  of  urgent  naval  works,  and  of  a 
<Urector  of  experiments  and  research  (Mr.  C.  H.  Merz).  who  will  also  be  a 
member  of  the  Central  Committee  of  the  Board  of  Inventions  and 
Research  (presided  over  by  Lord  Fisher).  The  director  of  the  Signal 
Division  will  be  Acting  Capt.  R.  L.  Nicholson,  who  has  been  for  some 
time  serving  at  the  Admiralty  in  the  Signal  Division.  At  the  outbreak 
of  war  he  was  appointed  to  the  "  Iron  Duke,"  the  flagship  of  Sir  John 
.lellicoe.  for  wireless  telegraphy  duties,  and  was  the  Fleet  wireless 
operator  at  the  Battle  of  .hitland. 

Institution  of  Electrical  Engineers. — At  the  last  meeting 
of  the  Institution  the  President  (Mr.  C.  H.  Wordingham)  said 
it  had  been  found  practicable  to  arrange  for  an  informal  dinner 
of  the  members  to  be  held  at  the  Waterloo  Tavern  in  the 
Haymarket  after  each  meeting.  It  was  proposed  that  the 
Council  dinner  should  be  merged  in  this  dinner,  and  that  the 
President  and  Council  should  attend  it,  as  well  as  any  other 
members  who  so  desired.  Some  members  might  feel  that  it 
was  undesirable  to  have  such  a  dinner  under  existing  conditions, 
but  the  main  object  was  merely  to  promote  intercourse  among 
the  niembers.  He  invited  members  who  would  like  such  a 
dinner  to  be  arranged  to  send  in  their  names  to  the  Secretary 
lirfiire  the  nest  meeting. 

The  Institution  of  Civil  Engineers. — The  Council  of  the 
Institution  of  Civil  Engineers  have  resolved  that  its  examina- 
tion in  engineering,  drawing,  bills  of  quantities  and  elementary 
knowledge  of  specifications,  which  is  at  present  an  optional 
subject,  shall  be  after  Jan.  1,  1919,  obligatory  for  all  candidates 
for  Associate  Membership. 

The  examination  i.s  intended  to  bo  a  suitable  test  of  the  knowledge 
anil  skill  which  should  be  accjuirod  during  the  requisite  training  iu 
iiiijinceiing  offices,  and  will  apply  to  the  several  main  departments  of 
|inirti(c.  The  tests  in  drawing  and  (|uantitios  may  lie  c(mducte.d  in 
|iiir(  liy  means  of  the  production  of  drawings  and  quantities  which  have 
iicin  prepared  by  candidates  und(^r  their  employers  and  teachers. 
Students  of  the  Instittition  may  be  allowed  to  take  the  examination 
prior  lo  the  time  at  which  they  beconu^  candidates  for  election  afi  .*iS«o- 
,ial.    Members. 

Electric   Signs   and   the  Conservation  of  Food.— In  the 

Cnited  States  tiie  conditions  governing  the  restrictions  of 
outsid<'  lighting  are  essentially  dilTerent  from  tiuise  prevailing 
in  this  country.  There  is  no  apijrehension  of  visits  of  hostile 
aircraft,  and  the  restrictions  now  being  imposed  appear  to  be 
dictated  solely  by  the  desire  to  economise  fuel.  At  the  same 
time  it  is  being  recognised  tiiat  illuminated  signs  are  a  valuable 
adjunct  to  Government  ])ul)licity,  antl,  with  a  worthy  object, 
the  uuliiorities  appear  to  he  willing  to  sanction  considerable 
e.\|)eMiiit\ue  in  this  direction.  It  is  mentioned,  for  example, 
tiiut  at  the  Chicago  City  Jlall  two  large  electric  signs,  one 
inside  ami  one  (mtside  the  building,  are  being  installed  at  a 
cost  of  sr),O0O,  and  bertrim;  the  motto,  "  Kood  will  win  the 
Win-.- 

A  Catalytic  Sparking  Plug  for  Motors.  The  '  J'lhclrnal 
Uevicw  and  WeshTn  JOIcct  riciuii  "  desiiilics  an  inl  cresting 
form  of  sparking  jilug  for  motor-curs  that  is  being  developed 
in  the  I'nited  States,  and  which  utilises  "catalytic  (■ombu.s- 
tion  ■'  t(i  keep  the  (wvrbon  burned  olT  sjiarking  plug  insulators, 
even  in  the  smokiest  engine  The  molliod  (lepends  on  the 
inuintcnance  of  a  high  tcmiieratrire   liy  hiiming   (lart    of  the 

giiM-iiir  mi.xture  by  catalytic  lla less  (tonihiisl ion  throughout 

the  entire  period  of  the  compre.ssion-strolvc,  when  there  is 
jilenty  of  fresh  air  in  the  cylinder.  The  new  s|)iirking  plug 
flescrihcd  is  provided  with  a  catalytic  sirmiure,  in  addition 
to  the  eleotrodes  and  insulators,  which  prddiices  heat  by 
oxidising     the    mixtun^    above     hmmI  loiiid.     The    catalytic 
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fiauieless  comhustion  produced  by  this  material  is  distinct 
from  ordinary  flame  combustion;  of  the  kind  that  inflames 
and  explodes  the  whole  charge  of  gas  and  air,  thus  producing 
propulsion.  The  insulator  is  kept  nearly  red  hot,  and  there- 
fore does  not  receive  any  depo'^it  of  soot,  but  it  does  not 
interfen-  with  tin-  nlcctric  spark. 

Diesel  Engine  Users'  Association,  December  Meeting. — 

At  the  December  meeting  of  the  Dicsi-I  Users'  .Association,  Mr. 
Napier  Prentice,  engineer  and  secretary  to  the  Sxiilolk'Klec- 
tricity  Supply  Co.,  was  elected  president,  and  ilr.  Percy  Still 
re-elected  as  hon.  secretary.  The  total  membership  of  the 
A.s.sociation  has  now  reached  88,  representing  a  total  Diesel 
engine  horse-power  of  52,4.51.  The  Association  is  represented 
by  members  and  subscribers  in  many  parts  of  the  overseas 
Dominions,  in  the  United  States,  China  atul  South  America. 
A  Paper  by  Mr.  E.  A.  Evans  on  "  Lubrication  "  was  read,  and 
two  supplementary  contributions  by  Mr.  (i.  W.  F.  Horner  and 
Mr.  .J.  V.  Wilson  dealt  with  certain  lubrication  difficulties  in 
Diesel  engines  and  their  air  compressors.  Other  Papers  dealt 
with  ■"The  Working  of  Diesel  Engine  Installations,"  "'Auto- 
matic Control  of  Blast  Press.'re  for  Diesel  Engines,"  and 
"  Compressed  .Vir  Supply."  Attention  is  still  being  given  to 
the  important  subject  of  tar  oil  as  fuel.  A  set  of  rules  for  the 
A.ssociation  has  been  formulated  and  circulated  amongst  the 

Iiieiribi-rs  iilni  siili^cribers. 

Motor-Driven  Tools. — An  artide  by  Mr.  C.  E.  Clcwell  in  a 
recent  issue  of  the  "  Electrical  World,"  reviews  the  application 
of  motors  to  machine  tools,  such  as  rotary  drills,  planers  and 
lathes,  and  Numniarises  in  a  ronci.se  form  the  advantages  of 
this  method  of  driving.  Separate  motor-driving  has  lieen 
steadily  ileveloping  during  recent  years  ;  the  He.vibility  of 
the  metliiKl  is  a  great  advantage  and  is  now  held  to  outweigh 
the  greater  first  cost.  Th»'  advantages  become  specially 
I'vident  when  it  is  desired  completely  to  revise  the  groujiing 
of  the  niai-hines  in  a  shop,  or  to  convert  it  to  new  proce.sse.'^. 
Only  with  light  machines  worked  sti-adily  in  groups  at  a  fairly 
uniform  output  can  group-driving  be  considered  advantagiMius. 
-Vt  the  present  moment  the  rapid  alterations  of  plan  to  which 
many  works  are  subject,  and  the  need  for  rapid  new  installa- 
tions t"  co|Mi  with  overtime  and  extra  Work,  make  the  indi- 
vidual rlrivi-  particularly  advantageous.  Yet  another  merit 
I  laiiried  by  .Mr.  Clewell  for  this  system  is  that  it  greatly 
>itnplities  till'  lighting  jirobjein  A  room  which  is  cundiered 
u]>  with  a  great  deal  of  bi'lting  or  shafting  can  only  be  j)roperly 
lighted  with  extreme  ililliculty. 

Oxacetylene  Welded  Joints  in  Steel  Plates.  -  .V  series 
III  !.•-;,  o(  tie-  sirei|o|],  ,,f  cixai.-ivjt  fi''  wi'ldi'd  joints  in  mild 
-I  eel  plates  has  been  COUlpleted  by  the  Engineering  E.xperiment 
Station  of  the  University  of  llliiini-.  Specimens  were  supplied 
liy  the  Oxwi-ld  .Acetylene  Co.,  of  Cliieiigo,  and  tests  were  made 
iti  (lie  laboratories  of  the  Station  at  Urbana  under  tlirei' 
I  iiriditions  of  loading  :  (</)  static  loud  in  tension  (in  a  testing 
iMUcliine).  ('')  repeated  lonri  (beiidingt,  and  (c)  im])aet  in  tension 
(in  H  ilro|>  testing  machine).  Kor  jointH  made  with  no  suli 
-eiiiient  treatiiieiit  after  wi-ldint;.  tin-  joint  elheiency  for  static 
tension  wiiH  found  to  In-  alioiil  |ii(l  per  cent,  (or  jilatrs  \  in. 
in  thiekne.s.H  or  le.ts.  and  l<i  dii  reii.se  for  thicker  platvs.  Etir 
-tMlie  tension  tests,  the  ellicielieV  o(  the  material  ill  the  joints 
weldeil  with  no  HubHe(|ueiil  treatment  wnx  (tmncl  to  be  not 
yreaier  than  "ri  per  cent.  The  joints  were  sirengthened  by 
uorking  the  nieiul  after  wi-lding  ami  were  wi-akened  b\ 
annealing  at  .'«H)  ('.  |'"or  slulie  testn  and  (or  repeated  .stri'.ss 
le^i.s.  the  Joint  4'(liciency  HometimeH  reaelii's  i(Ml  per  (•ent.  . 
the  ellie.ieiicy  o(  the  material  iM  the  joint  \n  <|l\vays  \vm.  This 
indirateM  the  neceiMJty  of  building  up  the  weld  to  a  thicknes 
itrealer  than  that  of  the  plale.  The  impact  tesln  iihow  thiii 
oxaeelylene  wi'Ideil  joints  iif  deridedlv  Weaker  nndi-r  slioi  k 
than  ID  the  original  inntenal  .    fur  jmntN  weMid  with  no  muI> 

seipirnt  Irealmelit,  the  slrellglh  under  impael  leellfi  to  b' 
about  half  that  of  thi>  iiialerial.  The  renults  of  them-  te.<t 
have  been  published  »■<  Itiillnlin  Nil,  08  of  the  Kflflineeriti;.' 
Kx|irriiiient  Station,  copieii  of  which  niav  be  olitaiiipcj  without 
Co.it  bv  •fldresNing  Mr  C.  H,  Kirhanls.  Ihreetor,  Urloinu, 
lllinom' 


Obituary. 

Death  ok  Active  Service.— The  following  is  reported  to  have 
died  on  active  service  : — 

Second-Lieut.  A.  W.  H.  Pumell  iR.O.A.),  aged  24,  died  as  a  prisoner 
o£  war  in  Belgium  on  Xov.  20  of  wounds.  He  was  formerly  engaged 
in  the  works  of  Messrs.  Herbert  Morris  (Ltd.).  of  which  comiwnT 
his  father  is  a  director.  Deceased  had  served  jn  France  for  throe  year* 
and  obtained  his  commission  in  .\ngust  last. 

Personal. 

Mr.  Jame.s  X.  Wilson,  secretary  and  treasurer  of  the  Glasgow 
CorjKiration  tramways  department,  has  been  ajipoiated  secretarr 
of  the  Board  of  Trade  Tramways  Control  Committee. 

Vice-Admiral  Sir  R.  H.  S.  Bacon,  K.C.B.,  has  been  appointed 
Controller  of  the  Munitions  Inventions  Department,  in  succession 
to  Col.  H.  K.  F.  floold  Adams. 

Mr.  H.  Barge,  engineer  atr  Messrs.  Bullivants,  JUUwall,  E..  and 
son  of  the  chairman  of  the  Poplar  Electricity  Committee,  has  h»eii 
appointed  Officer  of  the  British  Empire,  and  figured  in  the  recent 
honoiuss  list. 

Another  new  member  of  the  Order  of  the  British  Empire  is  Mr.  J  aiues 
Connor,  works  manager  for  Messrs.  Dick,  Kerr  &  Co.,  of  Preston,  and 
head  of  a  department  which  has  been  extensively  engaged  on  muni- 
tions. 

Mr.  E.  -J.  .lennings,  secretary  and  accountant  to  St.  Marylebone 
electric  supjjly  undertaking  for  the  past  J3i  years,  whose  resignation 
has  now  been  accepted,  is  takuig  up  his  new  appointment  as  secretiiry 
to  the  Birmingham  electric  supply  imdertaking,  in  succession  to  Mr. 
Howard  Foulds,  on  the  1st  pros. 


Afraneenient.s  for  the  Week. 

FRIDAT,  Jan.lStti  (to  day). 

IxOVAL  Institition. 

3  p.m.     At    21,    Albcmarle-strcot,    London,    W.    1.     Discourse    on 

"  Studies  on  Liquid  Films,"  by  Prof.  .Sir  James  Dewar,  F.R.S 

.ICSIOR   ISSTirrTION   OF    ESOISEKBS. 
S  p.m.     At  39,  Victoria-.street.  Ix)ndnn,  S.W.  1.      Pa]H'r  on  "    Power 
Plants.  Maintenance  and  .\dvantapes  of  Stoadv  Itunuine."  by 
.Mr.   I!.   Hankin. 
SATDBDAT,  Jan.  19UL 

KoV.tL   IS,>!TITrTION. 
■S  p.m.     .Vt  21,  .\Ilicmarlestrect.  London.  W.  1.      lyecture  on  "  Th» 
Chemical  .Action  of  Ligh*.  '  l»y  Prof.  \V.  .1.  Pope.  F.K.S.  l\jn-- 
lun-  1.1. 
MONDAY.  Jan.  21st. 

l{oV\I.    .Soi  IKTV    OF    .\BTS. 

4  ;o  ,,.,„.     .\l     .loUn-street,     .Adelphi.     lymdc^i.     W.i       -       <  .un..r 

l/?oturi-  on  "  High  Triui>erature  Processes  and   Prmiiict*."'  I<» 
.Mr.  C.  K.  Darling  (Usture  1.). 
TUESDAY,  Jan.  32nd. 

Institctios  of  Post  (Iffhk  Ksoinkkk,s. 
/  /I. III.      .\i  the  lioyal  ^Soeiely  of  .\t\»,  John-street,  Adelphi,  London. 
\V  I      :;       l*it|>er  on  "The  Metric  Svsteni  for  the  Empirp."  b» 
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A   Modern    Granary. 


THK    EQIIPMENT    tW   THK   CI.YDE  TKrSTEIiS'  NKW   GRANARY   AT  MEADOWSIDE.' 

Sumvuiry. — This  granary  has  a  storage  capacity  of  31,000  tons  of  wheat.  It  is  providod  with  an  extensive  equipment  of  conveyors 

and  elevators,  so  that  the  wheat  can  be  unloaded  from  boats  and  be  delivered  to  any  one  of  the  12  floors  ;   and,  conversely,  so  that 

loading  of  all  kinds  can  be  effected  witli  a  minimum  of  labour. 


It  was  oxir  inteution  to  give  in  otir  recent  issue  of  The 
Electrician  dealing  with  the  Handling  of  Materials  a  descrip- 
tion of  a  modern  granary,  but  restrictions  on  our  space  ren- 
dered this  impossible.  We  think,  nevertheless,  that  an 
account  of  the  very  complete  eqi^ipment  of  the  Meadowside 
Granary  will  be  of  interest  in  itself,  apart  from  kindred  sub- 
jects, and  therefore  in  what  follows  we  give  some  details  taken 
from  Mr.  G.  E.  Baxter's  Paper  on  this  subject,  which  was  read 
before  the  In,stitution  of  Engineers  and  Shipbuilders  in  Scotland. 
The  granary  was  erected  by  the  Clj'de  Tnistees. 

General  Description. 

1.  Binl,l,„g.s.—The  building  is  312  ft.  long  by  72  ft.  wide 
inside,  and  has  a  storage  capacity  of  .31,000  tons  of  wheat.  It 
is  divided  into  two  portions,  one  of  which,  168  ft.  in  length, 
contains  silo  bins,  while  the  other,  144  ft.  in  length  is  devoted 
to  floor  storage.  Three  lines  of  rails  run  through  the  building, 
and  are  flanked  by  loading-out  platforms  which  form  the 
ground  floors.  The.se  lines  are  connected  with  others  outside 
the  granary  by  a  traverser  at  the  west  end  of  the  building. 
Verandah  roofs  are  provided  outside  on  the  north  and  south 
.sides  of  the  building,  under  cover  of  which  24  carts  or  lorries 
can  be  loaded  simultaneously. 

In  the  silo  bins  an  aggregate  of  20,000  tons  of  grain  can  be 
stored.  The  storage  capacity  of  these  bins  ranges  from  28  up 
to  27.5  tons.  Some  of  the  bins  are  provided  with  anti-grading 
cones,  and  some  with  Pottinger's  patent  distributers,  which 
are  referred  to  later,  and  the  object  of  which  is  to  provide 
against  grading  of  the  grain  while  being  drawn  from  the  bins. 

In  the  floor  storage  portion  of  the  building  provision  is  made 
for  storing  1 1 ,000  tons  of  grain  in  bulk  or  in  sacks  on  1 1  floors, 
with  a  deptii  of  5  ft.  6  in.  of  bulk  grain  on  each  floor.  The 
main  elevator  tower  in  the  centre  of  the  building  is  36  ft.  by 
24  ft.,  and  rises  to  a  height  of  160  ft.  from  ground  level.  The 
l)uilding  and  subways  are  electrically  lighted,  and  the  whole 
of  the  machineiy  inside  and  outside  of  the  granary  is  operated 
by  electricit)-. 

2.  Machinery.— {)n  a  length  of  900  ft.  of  the  quay,  rails  are 
laid  for  the  two  travelling  ship-discharging  elevators,  each  of 
which  is  capable  of  di.scharging  2.00  tons  of  wheat  per  hour  from 
a  steamer  alongside  the  rpiay.  Each  shij)  elevator  is  jjrovided 
with  two  I.IHIO  lb.  autotnatir;  grain  scales  for  Weighing  tiie  grain 
as  it  jias.Hcs  t(.  the  longitiidiiial  conveyor  bands  in  the  .subway 
at  the  back  of  the  quav  wall. 

These  bands  deliver  \\\v  grain  to  tran»\'ersH  conveyor  bands 
running  in  the  cross  subway  leading  from  the  quay  subway  to 
the  two  main  elevators  in  tin;  granary.  The.se,  working, 
at  tho  same  rate  us  the  Hhjp  elevators,  raise  the  grain  to 
the  conveyor  galler)-  at  the  toji  of  the  building,  and 
deliver  it  on  to  longitudiniil  conveyor  bunds  foi-  distri- 
bution to  any  of  the  150  .separate  bins,  or  to  any  jiart 
of  the  II  storage  (joors. 

An  au.xiliury  elevator  with  a  cnpamty  of  100  tons  per 
hour  is  provided  for  weighing  and  joadinx  oiii  bulk  grain, 
or  for  turning  over  grain  which  has  Ix'idrne  heatP<l. 
The  grain  can  be  taken  from  any  silo  Inn  or  from 
uny  floor,  and,  by  means  of  the  lougiludiMul  and  trans- 
vetKe  bands  in  the  basoinent  of  the  building,',  ronveved 
to  the  uuxilniry  <ir  to  one  of  the  nniin  ehviiicuM,  ind 
delivered  int^i  any  bin  or  on  to  any  lloor  in  the  ^lanary, 
while  at  the  same  time  gmin  may  be  \aken  iu  ix  ohip. 
Th'-  auxiliary  elevirtor  Works  in  eonnenion  with  a 
.'i.OiMjJIi  automatic  grain  scale  on  the  ninth  (h.or.  ho  that  |iarcci9 
of  grain  being  turmd  over  may  also  be  weighed  it  desired. 

Two  inclined  intake  sock  conveyor  bunds,  each  cuiiable  of 


dealing  with  500  sacks  per  hour,  are  provided  at  the  east  and 
west  ends  of  the  floor  granar\ .  By  these  bands  sacks  may  be 
conveved  from  the  floor  of  the  shed  to  the  sixth  floor  or  the 


Fio.  I. — Intauk  Plant  Hi  i  k  (Iii.mn. 

]2lii  llnor  of  the  granary,  distributed  by  hori/oijlal  IliuiIh  on 
tlies)'  doors,  and  ]>as.sed  tlirough  any  of  the  nine  "  Swi'tsure  ' 
Sink  shoots  to  anv  of  the  lower  (loois. 
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Bulk  grain  can  be  taken  direct  from  any  bin  or  floor,  weighed, 
and  delivered  through  shoots  into  carts  outside  the  granary, 
into  Wagons  on  any  of  the  three  lines  of  rails  inside  the  granary, 
or  on  to  the  bands  in  the  basement,  and  from  them  conveyed 
liy  the  loading-out  band  in  the  cross  subway  to  a  lighter  along- 
side the  quay  at  the  rate  of  100  tons  per  hour.  Bulk  grain 
can  also  be  weighed  direct  into  sacks  immediately  under  the 
portable  automatic  net  weighing  machines  on  the  sacking-ofi 
floor,  and  distributed  in  any  of  the  three  methods  described. 
Sacked  grain  from  any  fioor  can  also  be  distributed  in  the  same 
directions  at  the  rate  of  500  sacks  per  hour. 

The  section  of  the  granaij-  (Fig.  1)  shows  the  two  main  ele- 
vatore  which  lift  the  grain  to  the  conveyor  galler}'  and  deliver 
it  on  to  the  bands  Dl  to  4,  whence  by  means  of  throw-ofls  the 
grain  is  led  to  any  of  the  bins  or  to  any  ])ait  of  any  floor. 

In  the  shed  are  two  inclined  intake  sack  conveyor  bands 
which,  ri.sing  from  the  fioor,  pass  through  the  roof  of  the  shed 
and  the  gantries  between  the  shed  and  the  granarj'.  The 
intake  sack-hands  deliver  on  to  a  central  band  running  from 
west  to  cast  on  the  sixth  floor.  A  hinged  part  of  this  central 
band  leads  on  to  an  extension  of  the  east  intake  sack  band, 
whicli,  continuing  to  ascend  alongside  the  east  end  and  north 
side  of  the  floor  granary,  crosses  to  feed  the  central  band  on 
the  12th  floor. 

In  tlie  ba.«ement  below  the  loading-out  platforms.  Fig.  1, 
are  shown  in  section  three  convenor  bands  (H,  2,  3)  in  thesilo- 
[lortinn.  These,  with  three  similar  bands  (F4,  5,  C;  in  the  floor 
portion,  all  lead  inwards  towaids  the  loading-out  band  G, 
shown  in  the  tran.sverse  subway,  leading!  on  to  the  inclined 
loading-out  band  (Jl  connected  to  a  slioit  band,  G2,  in  the 
loading-out  structure,  whence  the  grain  is  delivered  into  a  shoot 
leading  to  the  hatch  of  the  vessel. 

Equipment. 

."5.  Intake  PUinl  joi  liulhGrain. —  This  includes  two  travelling 

liiji-dj.scharging  clevjitois  carried  on  steel  stiucttircs  made  to 

■  r:i,\  el  by  electric  j)owcr  at  a  speed  ol  20  It.  j-er  luiniite  along 

ilii'  i(Uay  on  a  line  of  double  lails  IKJOlt.  long  by  20lt. gauge. 

The  lails  are  ])urallel  to  the  fjuuy,  which  isbuill  on  a  curve  of 

I  niile  riiilius,  and  provision  Was  made  lor  the  stiuctures  moving 

II    tlie   curve.     Kach   stiucture,   which    weighs   JiS.")  tons,   is 

iiI>l>otted  on  four  paim  of   heavy  double-lianged  cast-steel 

wheels,   each   j)air  being  niniinteil   on   a  conijien.sating  bogie 

carriage,  so  is  to  ensure  us  far  us  pos.sjhlp  an  ecjuuble  distribu- 

,tion  oi  the  Weight  on  euch  wheel. 

The  grain  is  discharged  at  the  toj)  of  the  siiip  elevator  leg 
into  a  telescoj)ic  shoot,  the  lower  end  of  which  is  hinged  to  a 
junction  box  at  the  front  ol  the  .ttructure.  with  a  branch  on 
each  side  leading  to  the  boots  of  the  weighing  elevators,  of 
whicli  there  are  two  in  each  stiiiclure. 

Euch  Weighing  eh'vator  disc  Imil'-  -  the  grain  into  n  hopper 
or  garner  over  euch  of  tlie  l.ui"i  Hi.  automatics  weighing 
inanhines  After  being  weiglied  tin-  ;;ruin  falls  into  tho  lower 
hoppers,  and  thence  through  P'^^iihiting  valves,  and  shoots 
into  u  hiix  to  which  is  attached  ii  ^.hurt  telescopic  shoot,  the 
lower  etui  of  whieh  swing.s  ciiMr  di'  \\\''  '|U.iy,  and  \*  led  into  the 
nearest  (i.\ed  ijuay.side  shoot,  feeilim;  tho  conveyor-bands  in 
the  cpiiiy  suliway. 

On  i-aeh  division  iif  the  riuayside  elevator  atruoture  there 
are  tlirer  fliiorn.  On  the  lirsi  IS  .uiiiii'.'.'il  («)  the  uliip  cifVatnr 
hiiisting  gear,  conHiHiing  ol  u  ii\'  i-iMi-  wurni  and  Worm  wherl 
Imh.sI,  to  which  the  hat  k  criil  ■!  il.'  ;^itiler  is  connected  bv 
Tiieuns  o.  suitnlile  Mti-fl  Win-  in|  •  -  .ir  .1  liinkft  ,  (/i)  t  hi-  Winche-t 
f  I  npiMating  till-  a  ppu  rut  IIS  <>r  i  luniinni;  ilie  gritin  in  the  ship's 
M  toWaids  the  bout  oi  i>levat(ir  ,  and  (e)  IWowtM  of  travelling 
ir  With  thi'ir  niotor*. 
'In  the  Becond  lloor  uri'  till'  wri^;riing  iiiarliiiii-s  and  weight 

es    logi-thcr  With  the  iiM'i i  <lii\ing  llie  two  Weighing 

«  utoi.i.     On  the  third  ti>H>i  i  >  ihr  motor  (or  diiving  the  nhip 

I       "levator.     At  the  front,  on  n  h  \  el  With  the  Kecmiii  Moor,  is  llic 

k     driver'*  rabin,  Iroin  which  tlitre  ih  ii  clear  view  fi(  the  elevator 

%    when  Woiking  in  a  ship's  hold  ami  nIoMK  tin'  i|iiii\   at  eiihei 

%  "ide.      Ill  t||)<  niliin  are  urriiiiv''il  the  HWilclibiiatd  and  electrical 

^i«i  fii. ..■■"..     '  (iiitroller.i   iiiid    Hlarter-i   lor  all    nminrn  on    tin' 


structure.  Current  is  taken  by  flexible  cable  from  a  line  of 
21  plug-connection  boxes  spaced  along  the  quaj,  about  50 ft. 
apart.  '    ' 

4.  Quay  Shoots  and  Conveyor-Bands  in  Subimys. — There  are 
54  cast-iron  quay  shoots  spaced  20  ft.  along  the  quay.  Each 
shoot  is  provided  with  a  water-tight  cover  and  two  square 
branches  with  a  valve,  worked  from  below,  to  direct  the  grain 
to  either  ol  the  two  lines  of  convevor-bands  in  the  quay  subway. 
As  the  quay  is  on  a  cur^•e,  these  bands  are  arranged  in  a  series 
of  tangential  straights. 

5.  Interlocking  Arrangements. — In  order  to  avoid  chokes  of 
grain  in  the  quay  and  cross  subways,  the  motors  driving  the  two 
lines  of  intake  conveyor-bands  are  each  fitted  with  solenoid 
automatic  starters  controlled  by  master  switches,  placed  in 
boxes  fixed  to  the  columns  of  the  shed  on  the  quay,  and  are  so 
interlocked  electrically  with  one  another  that  if  one  band  is 
started  all  the  bands  between  it  and  the  main  elevator  in  the 
granary,  but  none  of  the  bands  between  it  and  the  ship  ele- 
vator, will  be  started.  AVhile  grain  is  being  taken  in,  and 
should  any  of  the  bands  stop  through  an  overload  of  the  motor, 
failure  ol  cunent,  or  other  cause,  the  bands  between  it  and  the 
ship  elevator  will  be  automatically  brought  to  rest,  but  the 
bands  leading  to  the  main  elevator  in  the  granary  will  continue 
to  run,  and  thus  avoid  a  choke. 

6.  Two  Main  Elevators  in  Granary. — These  are  marked  t'l 
and  C'2  in  Jig.  1.  Each  is  165i  ft.  long  between  the  centres  of 
the  terminals,  and  can  raise  250  tons  of  wheat  per  hour  through 
a  height  of  171  ft.,  delivering  the  grain  on  to  conveyor-bands 
Dl,  ?,  3,  or  i  in  the  gallery.  On  each  of  these  elevators  are 
343  buckets  of  0-65  cubic  ft.  capacity,  and  at  12  in.  pitch. 

7  The  Auxiliary  Elevator  C'3,  which  is  arranged  close  to  the 
main  elevator  C2,  is  163  ft.  long  between  the  centres  of  the 
teiminals,  and  can  raise  100  tons  of  wheatperhour  through  a 
height  ol  167  It.,  delivering  the  grain  to  a  3,000  lb.  automatic 
weigher  when  loading  out  hulk  grain  to  carts,  to  wagone  on 
the  rails  inside  the  gianaiy,  to  lighters  alongside  the  quay,  or, 
if  required,  when  turning  over. 

8.  Convtyof-Bands  in  Gallery. — In  the  western  half  of  the 
gallery  at  the  top  of  the  buihling  are  two  conveyor-bands 
over  the  silos.  In  the  eastern  half  two  conveyor-bands  the 
same  way  distribute  grain  to  any  jiait  of  any  floor  through  a 
number  of  shoots  and  down  spouts. 

The  two  sections  of  the  intake  plant  for  bulk  grain  described 
above  are  each  capable  ol  dealing  with  250  tons  oi  wheat  per 
hour,  or  a  total  ol  500  tons  i)er  hour.         '  ' 

!>.  Bulk  Gidiii  Shoots  from  Bands  in  Gallery. — On  the  silo 
jiart  of  the  gKinary  there  me  28  fixed  bulk  grain  shoots  leading 
fiom  the  gallery  floor,  with  branches,  flap  valves,  ami  port- 
able shoots  t"  carry  grain  from  either  of  tho  conveyor-hands 
in  the  gallery  to  any  oi  the  150  conqmrtuients  into  which  the 
silo  granary  is  di\ided.  In  the  floor  granary  there  are  20 
similar  shoot.s  and  fittings  leading  from  conveyor-liaiids  to  fJio 
down  spouts  in  lloor  granaiy. 

{To  be  condutltJ.) 
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The  following  is  an  account  of  a  discussion  which  took  place 
at  the  Manchester  Local  Section  of  the  Institution  of  Electrical 
Engineers  on  Mr.  T-  M.  Hunter's  Paper  on  the  above  subject. 
An  abstract  of  the  Paper  appeared  in  The  Electriciax  of 
Nov.  23  and  30. 

ilr.  DRrMMOXD  PaTox  referred  to  the  carbonisation  of  coal  and  the 
desirability  of  pyroraetric  control. 

-Mr.  T.  R.  WoLLASToN-  remarked  that  the  author  appeared  to  have 
derived  all  his  experience  from  normal  Lancashire  and  n-ater-tube  boilers, 
and  very  clearlv  indicated  their  limitations  under  gas  firing.  There  was 
only  casual  reference  to  the  only  essentially  gas-fired  boiler,  the  "  Bone- 
eourt."  Two  or  three  references  in  the  Paper  implied  that  gas-fired 
boilers  should  work  at  80  per  cent.  effi?iency.  The  '  Bonecourt  "  worked 
at  over  90  per  cent., and  he  was  satisfied  that  when  the  problem  was 
properly  tackled  by  skilled  boiler  makers  at  least  85  per  cent,  would  be 
reached.  This,  with  a  producer  efficiency  of  70  per  cent,  (which  would 
also  l)e  consistently  obtained),  it  would  give  substantially  60  per  cent,  all 
round  efficiency,  equal  to  what  some  electrical  stations  were  now  working 
at  without  by-products.  The  speaker  had  carried  out  a  series  of  tests 
on  gas-fired  Lancashire  boilers  with  producer  gas  and  with  Bunsen  type 
burners,  of  a  type  which  Mr.  Hunter  had  since  improved,  and  he  was 
[xirfcctly  sure  of  the  gas  analysis.  The  test  lasted  for  nearly  a  week  and 
an  average  of  17  per  cent;  CO^  in  the  gas.  never  any  CO,  and  never  more 
than  3  per  cent,  excess  O^  was  obtained. 

Dr.  Champ  said  that  gas  could  be  used  for  boiler  purposes  either  in  a 
producer  which  was  entirely  apart  from  the  boiler,  or  in  a  producer  which 
was  part  of  the  boiler.     For  small  plants  a  producer  attached  to  or 
fonning  part  of  the  boiler  was  a  method  which  should  not  be  lost  sight 
of.     It  was  perfectly  true  in  that  way  one  did  not  get  the  advantage  of 
by-products,  but  such  producers  had  been  successfully  built,  and  it  had 
been  shown  that  by  their  means  greater  economy  in  the  consumption 
of  coal  iier  lb.  of  .sti-am  was  obtained.     The  author  pointed  out  the  loss 
due  to  moisture  in  the  flue  gases  and  that  if  an  economiser  would  stand 
the  condensation  of  the  water  on  its  sides,  the  temperature  of  the  gases 
eould  Ik-  reduced  and  very  much  more  heat  got  out  of  the  flue  gases. 
Why  had  that  proposition  never  been  properly  tackled  '!     There  were 
plenty   of   metals   in   use   in   chemical   works   which   would   withstand 
corrosion.     There  was  a  form  of  radiant  energy  which  was  not  touched 
upon  in  the  Paper,  viz.,  radiant  flames.     Why  was  it  impossible  to  use  a 
flame  not  of  the  Bunsen  type,  but  of  the  radiant  type  arranged  in  the 
ordinarj-  boiler  tube  and  thus  get  the  radiancy  needed  without  the  use 
of  radiating  firo<lay  ';     He  had  taken  out  a  few  figures  and  saw  no 
difficultj-'about  it.  provided  that  the  quantity  of  gas  given  in  the  Paper 
was  about  right  for  the  size  of  the  Laneashire  boiler.     If  su<-h  a  thing 
was  possible  it  would  be  well  to  know  why  it  was  not  used.     The  question 
of  the  use  of  high  velocity  flue  gas  was  not  really  one  of  boiler  efficiency 
at  all ;    it  was  one  of  evaporation  per  square  foot  of  surface  and  the 
question  whether  it  was  test  to  use  it  or  not  was  very  largely  one  of 
capital  cost.     If  gas  passed  at  very  great  speed  along  the  surface  to  be 
heated  a  very  much  greater  evaporation  was  obtained  from  that  surface, 
but  the  cost  of  doing  that  in  pence  per  hour  was  probably  greater  than 
the  interest  on  capital  involved  in  increasing  the  service  of  the  boilers 
to  g(!t  the  same  result.     An  important  point  in  boiler  working  was  that 
utniospheric  pressure,  in  the  case  of  forced  draught,  should  be  as  near 
the  front  of  the  boiler  as  possible.     With  regard  to  the  Le  Chatelior 
formula  quoted  in  the  Pa;)er,  there  was  some  doubt  whether  it  had  ever 
iMfm  xulficiently  proved,  and  ho  asked  .Mr.  Himter  whether  it  really  was 
reliable.      The' authir   siid   the    Pilot   tube   was  difficult  to  work  with 
and  get  ac<uriite  results,  anfl  menlioneil  in  the  same  liroath  the  anemo- 
meter, an  instrument  which  lia<I  not  to  bo  mentioned  in  the  same  cate- 
gory as  the   PItot  tills'.      It  was  a  comparatively  (jasy  matter  to  design 
a,  I'itot  tuls!  which  could  bo  usi'd  to  give  accurate  rcsidts.     Apart  alto- 
«ether  from  that.   .Mr.    Hunter  did  not  seem  to  be  aware  of  tho  vor.v 
im(H)rtttnt  advance  whiili  was  made  in  the  meas\ireni(^nt  of  gas  by  the 
initrumenis  mentioned  by  .Mr.   Iladley  in  his  Paper  on  the  Hand  Mines 
(Innt.   K    K,,  Vol.  .11,  p.  20),      If  he  woulil  look  iil  that  Paper  he  would 
find  deiwrilsMi  a  beautiful  iuHtruiiient  which  was  used  in  South  Africa 
for  measuring  compre«ed  air,  an>l  that  same  prim  i|il>'  might  be  adopted 
in  this  caw.     There  wai.  of  course,  tho  difficulty  tliiit  with  a  Venturi 
throat  gradual   choking  up  luiglit   occur,  but  witli  I  he  ordinary  form  of 
I'itot  Ui\m  thiTc  wiiH  no  trouble  really  duo  to  i  lioUiug  r,f  that  sort.      Ono 
"hould  rciiietiilsT  it   win  at   least  us  important  to  measure  the  air  as  It 
was  to  iiie.iHiire  the  ifiK.  mid  it  was  the  mixture  lliiit  iiiiLtlerod.     .Mr.  Krith 
some  time  ago  designed  and  put  into  o|Hiri>tion  in  Slielliidd  ineonneclion 
with  a  gits  funiwe  un  apparatus  for  inniiNUring  bolh  I'as  and  air,  which 
had  i^nililed  eombiintion  to  be  carried  on  in  a  perlertly  regular  manner, 
and   in  n  way  which   was  much   more  Matislaclorv    llian   was   possible 
ls.|..re, 

Mr.  K.  K.  WlHSTASl.KY  saiil  Ihn  Pii|ior  eontainml  a  lUt  of  ealorilic 
Vttliiex  of  gose*.  and  preceding  it  n  stiitomnnt  In  the  elTnet  that  in  this 
I'ouiitry  wt>  quoted  the  niiiiilK.r  of  IhnrmN  in  one  I'libie  ft,  at  (Mt'l''.  imd 
^Ki'llg.,  and  on  the  Cintiin'iit  st.indard  conditions  wernii  C,  and  TllO  mm. 
Ilg  lire  w  ..ill  In.  jiistilie'l  in  thinking  that  llie  llgiinis  given  in  tliii 
IjiI.I  ■    bails.      H  w.»«  not  so.  however,  as  llm  ealoriei  were 

<eri  O'C.  nnd  7lMl  mm.,  but  the  therins  wore  given  for 

;i2  I  This  w>ts  nn  important  miktler,  as  anylioily  usiiiK 

these  I  I'.lc!  Ill  'lie  ICngllsh  liniln  would  lind  Ihnmselvos  aliout  II  per  ci-iil. 


out  in  the  estimation  of  the  calorific  value.  There  were  one  or  two 
mistakes  which  made  a  slight  alteration  in  the  calculated  temperatures, 
reducing  the  drop  in  temperature  due  to  moisture  to  230°C.  against 
284''C.,  as  quoted  by  the  author.  There  was  a  big  mistake  with  regard 
to  the  loss  in  efficiency  due  to  the  presence  of  water-vapour.  The 
author's  figure  of  201  calories  lost  to  the  flues  with  the  dry  gas  was  in- 
correct and  should  be  141  cals.  ;  also  the  figure  of  297  cals.  should  be 
195  cals.  '  If  the  calculations  were  correct  throughout,  these  figures 
became  140  cals.  and  179  cals.  respectively.  This  meant  that  the  loss 
to  the  flues  was  14-5  and  18  per  cent,  respectively  for  the  dry  and  moist 
gases  against  the  author's  figures  of  21  and  29-8  per  cent.'  With  this 
correction  there  was  only  a  difference  of  4-5  per  cent,  in  the  output  from 
a  given  quantity  of  gas  and  not  12  per  cent,  as  stated.  Finally,  the 
results  arrived  at  were  considerably  altered,  the  drop  in  efficiency  being 
nearer  5  than  9  per  cent,  as  stated,  and  the  drop  in  evaporation  only. 
13  and  not  21  per  cent.  The  author  had  described  a  Lancashire  boiler 
in  which  the  flue  was  led  into  a  tube  plate  as  being  better  suited  for  gas 
firing  than  the  straight  flued  Lancashire  boiler.  That  appeared  to  the 
writer  very  liltethe  ordinar.v  Scotch  marine  boiler,.  Was  the  author 
aware  of  any  boilers  of  this  type  being  gas-fired  ?  Marine  boilers  were 
now  being  favoured  for  land  service  and  it  would  be  interesting  to  know 
if  they  would  be  of  greater  service  than  the  ordinary  Lancashire  boiler 
for  gas  firing. 

Mr.  S,  L.  Pearoe  said  the  Paper  had  a  twofold  aspect.  From  the 
national  point  of  view  there  could  be  little  doubt  that  to  burn  raw  coal 
was  quite  uns^itisfactory,  but  from  the  central  station  engineers'  point  of 
view  it  was  by  no  meins  demonstrated  up  to  the  present  time  that  b.y  the 
adoption  of  gas  firing  the  engineer  would  be  able  to  produce  a  unit  of 
energy  at  a  lower  cost  than  at  present.  The  problem  might  bo  helped 
to  a  solution  by  the  experimental  stations  which  would  be  established 
shortly  at  East  Greenwich.  He  had  not  been  able  to  take  advantage  of 
by-product  gas,  whether  from  coke  ovens  or  from  blast  furnaces.  There- 
fore, there  weretwo  alternatives,  either  to  put  down  producer  plant  in  its 
entirety  or  else  purchase  gas.  It  was  noticeable  that  the  author  himself 
did  not  appear  to  be  over-sanguine  in  regard  to  the  former  because  he 
thinks  that  in  no  case  yet  had  the  gas  firing  of  boilers  with  by-product 
producer  gas  been  made  a  commercial  success,  as  it  has  been  found  that 
steam  cohld  be  raised  more  cheaply  from  the  coal  direct,  even  after  allow- 
in.,;  for  all  the  income  from  the  sale  of  by-products.  With  regard  to  tho 
pi.,-il.l,.  lit  ilisiiii.ii  i>f  town  gas,  he  had  made  some  calculations  from  the 
fi'iui.  «  111.  Ii  w.r.-  -.iipplied  by  the  author.  As  a  basis  he  assumed  that 
n.i  .  !.■  111.  ,il  :iiii  lenity,  purchasing  town  gas  of  which  the  calorific  value 
w.is  about  500,  couldafford  to  pay  more  than  about  21d,  per  1,000  cubic 
ft.  Did  the  author  think  it  at  alllikely  that  gas  authorities  would  bo  in  a 
position  to  offer  gas  at  that  price  to  the  electrical  authority  ?  If  they 
could  not  he  saw  very  little  chance  of  that  co-operation  which  had  been 
advocated  in  certain  quarters.  With  regard  to  producers,  he  did  not 
want  to  say  much  because  he  hoped  that  before  very  long  and  in  a  place 
not  many  miles  from  there,  it  might  be  possible  to  install  experimental 
plant  working  in  conjunction  with  modern  marine  boilers.  .\s  to  the 
suitability  of  gas  for  boiler  firing,  he  was  not  at  all  impressed  by  the 
figures  the  author  gave,  in  which  he  talked  of  it  being  possible,  with  suit- 
alile  combustion  arrangements,  to  obtain  evaporations  of  5.1  lb.  per 
square  foot,  .-^t  one  of  their  stations  tliey  were  putting  down  boilers 
of  a  marine  type,  from  which  they  fully  anticipated  getting  7J  lb.  per 
squiire  foot.  On  reading  the  Paper  one  felt  sonto  qualms  as  to  the 
accuracy  of  taking  the  gas  measurement,  but  he  was  glad  to  say  they 
had  been  very  much  allayed  bv  the  remarks  of  Dr.  Cramp. 

,Mr.  S.  .1.  Watson  said  the  author  dealt  witli  the  use  of  gas  for  firing 
liiilers.  which  at  once  raised  tho  question  whether  that  was  tho  most 
ellieieut  method  to  use  gas.  Tho  success  of  gas  firing  in  boilers  was  very 
largely  one  of  se,-nnng  a  steady  flow  of  gas.  Mr.  Hunter  referred  to  the 
cimsidcr.i,ble  use  of  Lancashire  boilers  in  connection  with  gas  burning. 
The  Luieashiro  boiler  was  incomplete  without  an  economiser.  If. 
thei-efor...  a  fuel  was  used  which  contained  such  a  high  percontago  of 
moisture  as  indicated,  wliat  typo  of  economiser  woidd  be  installed  ?  The 
elli  ■ieiicy  of  a  Lancashire  boiler  would  be  very  low  without  an  economiser. 
and  wild  considerable  moisture  in  the  flue  gases  tho  rate  of  deleiioration 
of  the  usual  type  of  economiser  tubes  must  be  exceedingly  high.  •'".'•'"' 
whole,  he  was  inclined  (o  agree  with  Mr,  I'earce  that  there  was  little 
likelihonil  that  gas- producing  plants  for  the  firing  of  boilers  wore  going  t« 
be  siibsliluled  generally  for  tile  present  method  of  coal  lirmg.  When 
gas  was  a  bv-produet  iii'sfead  of  one  of  the  principal  products  the  position 
was  i|iilte  different.  With  r..gard  to  tlii<  transmission  of  gas  over  appro- 
eiable  dislanees.  it  seemed  to  him  thai  the  distribution  of  gas  over  large 
ttroas  could  not  be  elTe,-ted  without  suffering  the  effect  of  a  somewhat 
severe  loss,  and  it  would  be  vorv  useful  if  Mr.  Hunter  would  give  a  few 
-«gineH  I,,  imlieale  the  loss  which  might  occur  under  such  londitions, 
Mr  Until,  r  mentioned  that  the  cost  of  pt:ndiicing  one  ton  of  .steam  was 
about  In,  :id,  from  coke  oven  gas.  (!oko  ovens  wore  invaniibly  estab- 
lisheil  at  Ml  ne,ir  collieries,  and  the   cost  of  Is.   3d.   appvoximtely  corro- 

sponde  I  I il  at  lOs.  a  ton.      lie  did  not  imagine  that  the  class  of  coal 

whicli  w.eild  be  ineil  for  generating  ste  im  al  a  colliery  would  have  u  yaluo 
iif  lll<.  ill  iioniial  times  ;    it  would  prolmlily  be  more  like  Is.,  or,  perhaps, 

in  SOI istM  even  less.  HO  that,  the  comparison  in  this  piulicular  iiist.anoo 

was  not  a  VBrv  liappv  ono.  •     i    •! 

Mr,   Damal  Aiia'm,s<iN  said  the  author  menti.mcd  wiiterlubo  lioiieis 
and    Liiiessliire  boih.rs.  and  us  lie  had  been  coniie.led  willi  the  nmim- 
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f.icture  of  both  types  for  many  years  he  might  be  assumed  to  know- 
something  of  their  limitations.  The  very  virtues  of  the  Lancashire 
boiler  had  been  its  undoing.  It  can  work  with  any  sort  of  water,  it  never 
required  any  attention  or  repairs.  The  water-tube  boiler  might  be  looked 
on  as  the  delicate  child  of  the  family.  Both  types,  however,  had  been 
brought  up  on  very  different  fare  to  that  now  offered  by  .Mr.  Hunter. 
Clean  water  and  clean  gas  were  very  different  conditions  to  what  the 
Lancashire  boiler  had  and  what  even  the  water- tube  boiler  could  get  to-day. 
The  water-tube  boiler  had  emphasised  the  necessity  forclean  water,  and 
the  large  gas  engine  the  necessity  for  clean  gas,  and  given  clean  water 
and  clean  fuel  the  possibiUtios  were  almost  beyond  our  dreams  in  the  way 
of  improvement  in  boiler  design.  One  such  improvement  would  be  the 
adoption  of  the  Lancashire  multitubular  boiler.  He  showed  a  diagram  of 
a  boiler,  four  of  which  were  made  30  years  ago.  The  feature  of  the  design 
was.  as  describe<l  by  the  author,  an  enclosed  combustion  space  which 
avoided  los.ses  Viy  air  leakage  or  radiation,  combined  with  a  reasonable 
amount  of  heating  surface,  suitably  arranged  for  cleaning.  The  author 
referred  to  .sufficient  combustion  space  being  an  esfcntial  point  in  a 
water-tube  boiler.  It  seemed  to  him  that  this  entailed  considerable 
wear  and  tear  of  brickwork  and  loss  tlirough  radiation,  although  the 
figures  given  in  the  Paper  did  not  substantiate  that.  \ery  much  lower 
figures  for  radiation  losses  were  given  from  the  water-tube  boiler  than 
from  tho  internally  fired  boiler,  which  was  not  what  would  be  expected. 
.An'itlif.r  point  was  whether  that  covering  of  the  brickwork  with  tar 
had  txMin  fouijil  to  be  sati.sfactory  in  general  use,  liecause  if  so  it  seemed 
to  bo  a  valuable  hint  to  all  users  of  boilers.  The  author  also  mentioned 
several  methods  of  increasing  the  output  of  the  Iwiler,  but  ho  ventured 
to  suggest  that  most  of  them  were  illusory  compared  with  the  fourth 
mothocl,  es[i<cially  if  clean  fuel  and  water  were  available.  After  de- 
scribing it  tho  author  referred-  to  Dr.  Nicolson's  expcrimonts.  He 
gathered  in  conversation  that  ho  was  not  in  possession  nf  the  complete 
data  of  Dr.  Xicolsons  experiment,  and  all  the  figures  given  were  not 

rriNt.     He  would  be  glad  to  pass  the  complete  information  on  to  him. 

Aid.  Walker  said  he  was  sorry  that  the  writer  had  not  given  some 
■  \amples  of  the  practical  application  of  gas. firing.  .As  the  .space  required 
tor  the  producers  ffir  very  large  boilers  going  up  to  100,00(1  lb.  evapo- 
rative capacity  per  hour  was  greatly  In  excess  of  that  required  for  the 
boilers  themselves,  it  would  alter  the  plans  of  the  lay-out  of  tho  station, 
and  necessitate  the  covering  of  much  more  land. 

.Mr.  Beruv  said  the  "  Honccimrt  '"  boiler  wan  designed  and  first  brought 
into  u.sc  in  this  neii;hbourhoi)d  and  the  results  were  so  astonishing  that  a 
very  large  experiment  of  boiler  was  put  in  at  the  .'skinningrove  Iron  Works. 
It  was  tired  with  ga^cs  from  coke  ovens.  The  eflicienc  y,  on  several  tests, 
was  maintained  at  !t2  per  cent.,  21  per  cent,  was  deiliictcd  for  the  fan, 
HO  that  the  efKciency  was  !MI  per  cent.  No  other  boiler  yet  designeil 
camo  near  that  in  heat  efKciency.  It  was  so  satisfactory  that  the 
Skinningrove  Co.  ordered  a  secimd  boiler.  A  marine  boiler  put  in  at 
tho  Birmingham  Battery  ('<<..  evaporated  II.OtHUb.  an  hour,  and  the 
effleioney  was  just  about  the  same.  .\t  the  pn'srnt  time  iHiilerx  were 
being  designed  for  (lovernnn-nt  purposes  capable  of  carrying  l,2.')0lb. 
prtwsuro.  Tho  only  thing  against  the  Imiler  was  the  innate  cimservatism 
of  engineers  who  did  not  like  an,\-thing  new  until  the-  nmn  next  door  had 
ilono  tho  experimi-ntal  work,  and  then  they  were  willing  to  l>enetit  bv 
his  experience.  The  "  Bonei-ourt  "  biiiliT  was  llir(  most  scientifically 
designeil  boiler  known.  The  temperature  was  graded  and  it  was  possible 
to  got  down  the  temperature  of  thi-  gases  discharged  at  the  end  of  tho 
boiler  to  just  a  few  degrees  above  the  steam  leniperaliire. 

Mr.  Hi'.NTrii,  in  reply,  said  he  had  not  put  the  results  of  oetiinl  tests 
in  the  Paper  bwause  it  was  very  dillii nil  to  get  results  of  tents  of  gas. 
lireil  boilers  that  are  alisoliitely  ri-liable.  I^arge  boiler"  fired  with  coko- 
•  iven  gas.  without  eionomisers,  gave  an  etlii  iemy  of  S.')  per  cent.  Thc'V 
were  further  tested  by  an  outside  iiiuineer  some  two  years  or  so  after 
they  had  been  set  up  and  lie  found  I  lint  the  efllciency  then  on  onlinary 

working  was  s.'l-|M'r  cent.     Tl xli.iu-t    temperature  of  the  gas  was 

I'onsiderably   delow  the  steam   tenipiiutuie.      Kriuii   thai    |Miinl   of  view 

they  compared  favourably  with  the      |!..iiis nurt  "  boili-r.      It  was  )|uite 

time  that  tliose  who  wcri"  pn-pnring  nili'V"  should  produce  an  alloy  for 

the  tulms  whii  li  would  ennlile  nianufie  Inrers  to  make  a  smaller  econo. 

iniiH'r  and  give  a  very  high  addilioiiol  e|li<  lem  y  wilh  gns  firing  and  clean 

fuel.      (Inly  last   week  a  man  who  hail  lien   10  years  in  I 'ermany  and 

had  seen  liome  of  the  best    prailiie  lliei 

fiimiue  gas  working  on  a  boiler  of  (lie  I,, 

X'i  |MT  cent    wan  tliii  eflicicniy  tliiv  .  l.li 

this  country  which  approached  tlinl  Iilu 

(Jnrinans  wen'  ahead  of  us  in  fii-  limu- 

of  testing  proiliii  er  gas  efliciein  \  in  In   i  • 

lieen  inosllv  with  Ijini  ashire  lioijir  .  m  lie 

and    the    Isot    eHieiem  y    lie   had    found    v 
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Electric  Cooking  as  Applied  to  Large 
Kitchens. 
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ReopcniiiK  of  tho  Scicnct>  Mii.sptiiii,  South  KciisiiiRton. 

\\  col. serve  Hull  llir  Si  n-lii  .■    Mil. ,  ."solitli  Kilis|ngliili,\\|ilrll 

IS  (liiseil  III  llie  |il|lihi'  fnloM  r   I  «ii  venr-t,  has  jieeil  nMipeni'il 

lioiii  .liiniiiiry  I.hI  in  the  pr nl  year  onwiinls.     Thn  greuter 

l>iirf  of  flu-  intiMMiin  will  In-  npcn  fn-o  on  cvrn*  week-da}'  (rum 
lo  n.m.  t(i  It  p  m.,  niul  mi  Siiiu|ity<«  frinn  2. .'to  |i.iii.  to  A  p. in. 
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A  discussion  took  place  on  the  8th  inst.  at  Edinburgh  on  Mr. 
W.  A.  Gillotts  Paper  entitled  -  Electric  Cooking  as  Applied  to  Large 
Kitchens  "  (which  we  gave  in  abstract  in  our  issue  of  December  7th. 
P-  336).  .  ..       ;  .  ^, 

The  Chaikmax  (Sir.  A.  Page)  said  that  after  hearing  .Mr.  Gillott's 
figures  wnth  regard  to  the  possibilities  of  electric  cooking,  the  snpplv 
engineer  would  appreciate  the  large  outlet  for  business  which  was  to  he 
looked  for  from  this  quarter. 

.Mr.  (.'.  G.  NoBBS  (Falkirk  Iron  Co.)  said  that  electrical  maintenance 
might  be  taken  as  about  one-quarter  that  of  large  coal  and  steam  instal- 
lations. The  running  load  was  only  25  per  cent,  of  the  full-load  i»tin£. 
The  full-load  might  be  on  for  l.j  to  45  minutes  to  bring  ovens  to  working 
temperatures.  There  was,  however,  a  large  diversity  factor  wliich 
tended  to  increase  the  load  factor.  The  curves  of  diversity  might  be 
flattened  out  by  arrangement,  cooking  being  practically"  completed 
between  7.30  a.m.  and  10.30  a.m.  A  combined  electrical  and  steam 
plant  could  ea.sily  be  arranged  to  give  a  load-factor  of  50  to  70  per  cent. 
In  an  oven  he  had  designed  for  baking  500  loaves  per  hour  the  consump- 
tion was  one- tenth  to  one- twelfth  of  a  imit  per  loaf.  While  he  would  not 
advocate  the  premature  standardisation  of  elements  at  the  present  stage 
of  development,  he  thought  that  contractors  and  others  should  carry 
stocks  of  spare  elements.  Purely  electrical  men  seldom  made  efficient 
salesmen,  and  he  preferred  to  train  men  having  experience  »-ith  gas  or 
steam. 

ilr.  H.\RDIE  (manager  of  Glasgow  Corporation  showTOom)  said  that 
in  Glasgow-  they  were  about  to  convert  a  kitchen  in  one  of  the  principal 
I  ilasgow  restaurants.  He  asked  the  author  to  state  the  rate  charged  for 
current  to  restaurant  "A"  mentioned  in  tho  Paper.  The  electricitv 
ilcpartnu-nt  of  the  Glasgow-  Corporation  had  equipped  the  first  electric 
1  antccn  in  Scotland  fully  a  year  ago.  It  had  a  capacity  of  51!  kw..  and 
was  for  250  workers.  It  had  been  an  unqualified  success.  .\t  the 
moment  they  were  comi)leting  three  all-electric  installations,  one  for 
10(1  people  (45  kw.),  one  for  250  jieople  (70  kw.),  and  one  for  5tX»  people 
(137  kw.).  They  had  an  80  kw-.  electric  cooking  e<|uipment  at  a  large 
hospital,  accommodating  300  woundc<l  soldiers,  with  staff  in  addition. 
The  daily  consuinpt  ion  w-as  1 30  units,  or  0-37  of  a  unit  jK-r  )H>rson  [ht  day. 
In  a  Government  factory  they  had  an  equipment  in  four  kitchens  aggit-- 
gating  3.")0  kw.  .\s  a  inunici|)al  concern,  therefore,  they  had  not  l>een 
asleep.  The  business  of  electric  cooking  and  industrial  lieating  had  just 
begun  to  be  tapped,  and  the  revenue  to  be  derived  from  it,  if  it  were  pro- 
perly handled  was  only  second  to  the  revenue  to  be  got  from  power  sup- 
plies. They  had  just  converti-d  a  cokefire<l  bakers  oven  by  means  of 
six  3  kw.  heaters  fitted  to  the  roof  of  the  oven,  and  there  were  five  other 
ovens  awaiting  conversion,  the  total  maximum  demand  being  IIKS  kw. 
The  other  uses  of  electricity  in  this  factor,-  only  ran  to  10  kw.  He  agre«t 
with  self.contained  ajiparatus  for  boiling,  and  he  urged  manufacturers 
to  tackle  the  problem  of  the  hotplate  for  boiling.  With  that  single  exi-ep- 
tion,  whatever  gas  could  do,  electricity  coiiUI  do  iH'tter.  and  the  Paper 
would  serve  to  show  tho  importance  of  electric  cooking  to  arehites-ta. 
consulting  engineers  and  electrical  engine<-rs,  who  nci-ded  ]x>rsuasion  as 
much  as  any. 

.Mr.  Smith  (tireenock  Cor|)oration)  .sitid  the  electric  grill  and  the  linking 
plate  were  the  apparatus  he  found  most  aiceptable.  He  suggested  that 
experiment  should  be  made  with  radiant  heat  as  a  .substitute  for  fhe  hot. 
plate.  In  his  opinion  the  oven  with  top  and  bottom  heat  was  to  he 
preferrt'd  to  tlie  oven  wilh  side  elements.  He  thought  the  author  had 
not  siiHIciently  ciuphasiseil  the  wiving  obtained  from  electric  i-ooking 
through  the  absence  of  labour  in  pn-paring  which  il  elTeited. 

.Mr.  Hkmikiis.in  (hUlinbiirgh)  said  that  electric  healing  for  biscuit 
baking  was  very  convenient,  but  the  apparatus  nspiin-d  further  im- 
provement to  mi-et  the  K|H-cial  conditions  of  that  business.  In  the 
first  |iart  of  the  operation  they  wanted  steam,  but  they  ns)uired  a  dry 
almosphen<  toward*  the  end  of  the  iqieration.  Then-' should  lie  Mime 
arrangeinenl  for  dealing  wilh  the  steam  as  and  u1i>  ii  .li  sii,  ,| 

Mr    .Mkaii.s  I  Kdinlmrgh  CoriM.rationl  said  il 
eie  e  of  elei-tric  ciHfking  in  l-Minbiirgh.  owing  I 
l\  [M-  of  consumer,  but  he  could  see  how  the  i  i. 
■  Ml prove  the  loud  farlor  on  the  plant. 

I'rof  lUii  \  I  K,ilinl>iirgli)  sni.l  the  facln  nrl  forth  in  the  Pa|sT  showxil 
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Turbo-Rotor    Cap-Rings. 

By    R.    ROBEKTS. 

Summaru. ^The  author  investigates  the  calculation  of  stress  in   turbo-rotor  cap-rings,  and,  by  means  of  examples,  shows  how  these 

stresses  may  be  calculated  for  some  cbmmonly  used   designs.      In   conclusion,  he   suraraarises   the   points  that  muy  be  considered 

when  designing  these  cap-rings. 


Within  recent  yeai-s  the  coustraction  of  A.C.  turbo  generator 
rotors  has  become  fairly  standardised  for  machines  of  moderate 
output,  i.e.,  up  to  about  3,000  kw.  Above  this  output  the 
rotor  designs  vary  greatly  in  detail.  In  the  standardised 
design  the  rotor  winding,  consisting  of  concentrically  wound 
coils,  one  group  per  pole,  are  embedded  in  slots  distributed 
round  the  rotor  periphery.  The  ends  of  the  concentrically 
wound  groups  of  coils  overhang  the  ends  of  the  rotor  core, 
and  need  to  be  .supported  against  the  centrifugal  forces  occa- 
sioned by  the  high  speed  of  revolution.  The  usual  method  of 
doing  this  is  by  means  of  cap-rings  of  either  steel  or  manganese 
bronze,  which  are  supported  against  the  rotor  core  at  one  of 
their  ends  and  by  some  support  at  the  outer  end. 

An  inherent  disadvantage  of  the  concentric  groups  of  coils 
is  that  the  weight  of  the  end  windings  cannot  be  evenly  dis- 


rating than  would  another  method,  in  which  the  inside"  coiT 
is  wound  round  as  small  a. radius  as  is  practicable,  whilst  the 
radii  at  the  corners  of  succeeding  coils  are  made  as  large  as  is 
permissible.  Each  design  has  its  good  points  ;  and  which 
design  should  be  preferred  can  only  be  settled  by  shop  con- 
ditions apart  from  design  of  the  cap-ring.  Fig.  1  shows  a 
typical  rotor  in  half  section,  whOst  Fig.  2  shows  the  developed 


A'  B'  C'B'S'F'  &'  H'ICL'  l' 


plan  of  one  pole  grou])  of  an  end  winding  when  the  corners 
of  the  coils  bave  the  same  radii.  Fig.  3  shows  a  similar  plan 
for  coils  having  increasing  radii  at  the  corners.  In  the  follow- 
ing inve.stigation  I  will  deal  throughout  with  two  cases.  Case 
I.  will  deal  with  an  end-cap  supporting  a  winding  as  shown  in 
Fig.  2,  and  Case  II.  with  that  of  a  windinc;  .shown  in  Fig.  3. 


A!£'  C'D'E'F'  G'H'K'L'  L" 


tributed  around  the  periphery  of  the  cap-ring.  Some  manu- 
facturers add  loose  weights  to  equalise  the  distribution  of  load 
upon  the  ca))-ring.  In  some  designs  this  is  necessary  unless 
very  heavy  rings  are  used  so  as  to  keep  the  stresses  produced 
by  the  bending  moments  occasioned  by  the  dissymmetry  of 
loading  within  reasonable  limits.  In  general,  however,  the 
use  of  added  weights  is  to  be  deprecated,  and  a  rotor  con- 
triicted  without  added  weights  requires  less  supervision 
■  lining  constmction. 

The  ba-iis  upon  which  any  comparison  of  different  designs 
'■  ciip-riiigK  can  be  made  is  the  formation  of  shape  of  the  end 
..  indiug  groujw.  The  more  common  design  of  coils  is  such  that 
iIm-  radii  of  the  corners  of  the  coils  are  the  same  for  all  the 
•  oils  in  a  group.  This  is  usually  preferable  from  a  manu- 
(iicturing  jjoint  of  view,  and  requires  fewer  jigs  and  tools, 
hut  U8c«  more  cop[>er.  and  gives  the  machine  a  slightly  lower 


The  stresses  will  be  considered  sopanitely  under  the  following 
licadiiigs  : — 

A.  Self  hoop  stress.  D.  End-ring  stress. 

B.  Load  hoop  stress.  E.  Constructional  stress. 
(!.   Sup])ort  shear  stress.  F.   Summation  ol  stresses 

G.  Link  stress. 
A.  Self  hoop  stress  is  that  stress  induced  in  the  cap-ring 
by  its  own  weight,  and  is  entirely  independent  of  the  load 
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■cariicd  by  the  ca[)-ring.  The  ring  section  is  conveniently 
made  uniform  around  the  periphery  and  the  "  self  hoop 
stress  "  maybe  found  by  using  the  well-known  formula, 

Ssk^nCY^g 
where  <Ss/i=Sel{  hoop  stress  in  lbs.  per  sq.  in. 

6'    =  Weight  of  mateHal  of  ring  in  lbs.  per  cubic  in. 

V    =  Peripheral  speed  in  ft.  per  sec. 

g     =  Acceleration  due  to  gravity  in  ft.  per  sec.  pet  sec. 
For  mild  steel  this  becomes 

,SsA=o-io6  r" 

and  for  manganese  bronze 
,SVi=0115  V-. 

The  example  to  be  considered,  not  neccs-sarily  a  good  design, 
but  merely  an  e.xample,  has  the  following  dimensions  :  Rotor 
diam.  2.'J  inches,  wound  2  pole,  and  the  windings  are  embedded 
in  2.S  slots,  spaced  40  to  the  circle,  whilst  full  speed  is  3,000 
r.p.ni.  There  are  two  groups  of  coils  containing  seven  coils 
per  group,  as  shown  in  Figs.  2  and  3.  The  cap-rings  are  of 
manganese  bronze  and  the  self  hoop  stress  is  the  same  for 
both  Case  1.  and  Case  II.,  viz.  : — 

S.sh=0-Uox30V=  10,400  lbs.  per  inch''. 

B.  The  load  hooj)  strcs.s  cannot  be  calculated  so  simply, 
though  approximate  values  may  easily  be  obtained  by  assum- 
ing the  load  to  be  evenly  distributed  and  adding  a  percentaL'"- 
to  allow  for  the  di.s.symmetry  of  load.  For  investigation 
purjjoscs,  however,  we  must  find  the  stress  at  each  point  on 
the  circumference.  Table  I.  gives  the  loading  in  lbs.  dis- 
tributed over  one  <|uadrant  for  Case  I.,  and  Table  II.  gi\  es 
similar  values  for  Case  II.  The  positions  of  the  loads  are 
given  by  figures  and  letters  to  correspond  with  those  in  Figs. 
2  and  3". 

If  we  compare  the  sums  of  all  the  forces  in  one  quadrant 
for  the  two  cases  we  fin<l  that  this  sum  in  Case  II.  isonly93i)er 
rent,  that  in  Case  I.     Houghly  speaking  a  macbino  wound 


as  in  Case  II.  would  have  about  7  per  cent,  greater  output  tlian  . 
a  smiilar  machine  wound  as  in  Case  I.,  i:  temperature  rise  o. 
the  cap-ring  were  the  limiting  factor. 

For  convenience  in  obtaining  certain  stresses  we  will  lump 
the  various  loads  about  the  ends  or  supports  of  the  cap-rings. 
This  can  be  done  by  treating  each  segment,  A,  B,  C,  &c.,  as  a 
simply  supported  beam  carrying  the  seteral  loads  in  Tables 
I.  and  II.,  and  finding  the  reactions  at  the  supports.  For 
example,  the  unit  load  D^  in  Case  I.  is  applied  at  a  point  3|-in. 
from  the  outer  support,  whilst  the  distance  between  support* 
is  8  iir.  The  reaction  from  this  particular  load  upon  the  outer 
support  is 

^X  1,460 =800  lbs.. 

o 

whilst  the  reaction  of  this  particular  load  upon  the  core  end 
support  is  660  lbs. 

Table  III.  gives  the  sums  of  the  reactions  for  each  segment 
of  the  quadrant  in  Case  I.,  whilst  Case  II.  is  treated  similarlv 
in  Table  IV. 
Table  m. 

Positions.  |.   A    !     B   I    C        D     i    E    '    F        t:         11        K        L 

Core  end    ,  4,480  4,480  4.480  4,730  4.270  3,970  3,750  3,580  3,470  3,440 
OuUrend'  5.l>.")0  .5,650  5,650,  5,600  5,.340  .i.Oiio  4.71K1  4.320  3.870  3.370 


Table  IV. 

rositions. 
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( 'ore  end 
Outer  end 

4,490'  4,490:  4,490  4,760  4,250  3.930  3,760  3,590  3,370'  2,600 
5,640|  S.64(^'  5.640;  5,6001  5.260  4.810  4,260  3,430  2.410|  1,080 

The  tangential  fon  c  at  any  point  "  X"'  in  a  ring  created 
by  a  force  .(  appli.  d  at  a  point  displaced  therefrom  by  an 
angle  0  is  equal  to  .1  sinO.  provided  6  never  equals  or  exceeds 
90  deg.  The  total  tangential  force  acting  at  any  point  in  a 
ring  is  the  sum  of  ii  .series  of  forces  within  one  quadrant  on 
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3.470  A, 

3.460 

3.380 

3.200 

2.960 

iX'iO 

•i.iM 

1.815 

l.3:to 

SIO 

a,r,iu)  11, 

3.570 

3.480 

.3.310 

3,0.W 

2,720 

2..32.-. 

I.STO 

l.:i7n 

3.7WI  (,\ 

3.740 

3.650 

3.460 

3,2<H1 

2.850 

2.410 

1  .i.HUI 

3.1»7il  F, 

3.960 

3.860 

3.tl7l» 

3.385 

;i.02ti 

•-'.."•so 

4.26() 

4.|)lil 

3.940 

3.IM0 

:t.j:-i 

i,TM\  /), 

... 

1.7211 

4.600 

4,370 

i,.i  ;<) 

1.406 

4.:i'- 

4.1HO  //, 

4  ii 

4. ISO     1, 

-'■•'• 

.■;  ■■;  ■ 

Tnl.le  VI. 


■  rii.l                    OiiU<r<>nd. 

.•l.oll 

23.7.V. 

21.1  i ; 

47.888 

.■.I.3SI 

22.143 

I'll..''.-- 

42.411 

I'l  lUll 

21.47S 

Is.l.ts 

.39.616 

1  -  : ; .' 

21.202 

1 7  4«i.'. 

38,667 

1  ■    ■ '  - 

2l.:io7 

1 8.070 

30.377 

1  '  i.-i 

21.7r.lt 

l«.(\2.-. 

4I..1IM 

..1    .  s  . 

ii.tvin 

21.921 

44..M6 

.1  I'l, 

24.064 

24.7.V. 

48.819 

M.    »S7 

2."..2<t7 

2'.noi 

.^2.8II 

.'.   '    1   1  1 

26.27(1 

.T0.2I7 

.Ml.  403 

...     .,.. 

27.1(13 

33. .1(18 

.'.9.531 
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one  side  of  that  point  multiplied  by  the  sines  of  the  angles 
of  displacement  from  that  point.  We  shall  find  it  convenient 
later  if  we  obtain  the  tangential  forces  at  points  midway 
between  A,  B,  &c.  These  points  we  will  call  A',  B',  &c., 
as  shown  in  Figs.  2  and  3. 

Table  V.  shows  the  tangential  forces  at  various  points  due 
to  the  various  radial  forces  at  the  core  end  for  Case  I. 

The  tangential  forces  may  be  found  similarly  for  the  outer 
end,  Case  I.,  and  also  for  the  core  and  outer  ends,  Case  11., 
and  are  all  shown  in  Table  IV. 

From  the  sums  of  the  tangential  forces  given  in  Table  Vl. 
we  can  obtain  the  maximimi  load  hoop  stresses.  The  section 
of  the  cap-ring  in  both  cases  is  6-5  sq.  in.,  by  dividing  the 
maximum  sum  of  tangential  forces  for  either  case  by  6-.5 
we  obtain  the  maximum  load  hoop  stresses. 


For  Case  I.  we  get 
.59,531 


60,989 


For  Case  II. 


6-5 


6-5 

=9.160  lb 


9,370  lbs.  per  sq.  in. 


per  sq.  m. 


It  will  be  noticed  that,  although  the  total  load  in  Case  II. 
is  only  93  per  cent.,  that  of  Case  1.  the  maximum  load  hoop 
stress'for  Case  II.  is  very  nearly  the  .same  as  for  Case  I. 

Were  the  load  assumed  to  be  evenly  distributed  the  load 
hoop  stress  so  obtained  would  have  been  94  per  cent,  of  the 
abo\'e  value  for  Case  I.,  and  only  89  per  cent,  of  tliat  found 
for  Case  II. 

C.  We  have  obtained  the  values  of  the  tangential  forces 
at  points  midway  between  adjacent  points  of  application  of 
the  radial  forces.  It  follows  i''  the  resultant  of  two  adjacent 
tangen till  forces  on  each  side  of  any  point  is  greater  than  the 
radial  force  at  that  point,  that  there  will  exi.st  a  reaction  at  that 
point  equal  to  the  discrepancy.  If,  however,  the  radial  force 
be  greater  than  the  resultant  of  the  tangential  forces,  then  the 
ring  will  tend  to  leave  the  support  at  that  point. 

The  re-sultant  of  forces  at  two  adjacent  points,  since  in  this 
case  they  are  very  nearly  equal — is  the  sum  of  each  force 
multiplied  by  the  cosine  of  half  the  angle  between  the  tangents 
to  the  circle  at  these  two  points.  Thus  in  our  examples  the 
angle  subtended  by  two  adjacent  titngential  forces  is  171  deg. 
Thus,  if  two  tangential  forces  be  Tj  and  T,,  the  resultant  is 

fi=co8  85i°  (T^+T^) 
=8in4.r(ri+7'2) 

The  differences  between  the  resultant  and  the  radial  forces 
an  given  in  Tables  III.  and  IV.  are  the  sheer  forces.  These 
arc  given  in  Table  VII.  for  Case  I.  and  Table  VIII.  for  Case  II., 
but  the  forces  with  which  we  need  concern  ourselves  are  those 
!<hown  ne^jative. 

Table  VII. 


I'cMitioM. 

A      B 

r.       D    1     K   |F 

o 

H    1      K 

L 

(.'on?  end 
OuUrrcnd 

660     770 
1,170  1.406 

8r>o  i,i4o!    ««r.  170 

I,n5(ljl,.'>2.'5  1.100  750 

-75 
180 

-400      -035 
-440  -1,125 

-785 
-1,825 

Table  VIII. 

H   j     K 

P.«,l,..r, 

\         i: 

i)    I     E'l     I 

'    l" 

1     ^^ 

(■<,r.tiiil  I     H85|  I.OM)  l.l.T.  1,125     «70      440   1)0      2H0;    -776'- 1.696 
OiiliTondj  1.155  l,«25  l,K45  l,H12  2,:«»2|  1,650 .".l)K  -  (1(12|-2,130 -.'l.H.'W 

The  local  Mtn'.MN  ])ro(luc<'d  by  fucli  ii  .Mlieiir  force  is  diilicult 
of  rorr<'('t  <!f)mputjiti<in.  A  rough  and  rcaily  niethnd  may  l)e 
uMi-d  which  treats  tli<-  Kii|i|iipii  lip  of  the  <Hp-ririg  as  a  Hcgniental 
runlili'ver.  an<l  in  reuKoMnldy  acciirale.  In  tin-  case  considered, 
Hui'.li  a  cantilever  is  about  I  ]  in.  broad  and  '{  in.  long,  and  \  in. 
radial  deplh.  The  nia.YiriiiiMi  bending  niorncnt,  aRBuming  the 
load  to  be  evenly  iliMtribuled  over  the  eantilevc-r,  is 

i3A/=-7/l«in.x8hearfor(e  in  II, s. 
The  maxiniinn  HtroM  in  then 

/(  1/     7/l« /Shear  force xfi 

/        '       IJin.yO'02»" 
.'j'.t  /  Hlicar  forct'  (approx.). 


Case  I.  has  maxuuum  stresses  in  the  supporting  lips  similar 
to  those  shown  in  Fig.  1. 

Core  end.         3,060  lbs.  per  sq.  in. 

Outer  end.       7,100  lbs.  per  sq.  in. 
Whilst  for  Case  II.  they  are 

Core  end.         6,200  lbs.  per  sq.  in. 

Outer  end.  15,000  lbs.  per  sq.  in. 
Such  a  calculation  gives  stresses  greater  than  what  they  will 
be  actually  so  that  support  lips  shown  are  quite  equal  to 
carrying  the  load  that  may  be  put  upon  them,  even  in  Case  II. 
The  magnitude  of  the  shear  forces  show  how  inadvisable  it 
would  be  to  attempt  to  use  cap-rings  of  wire,  sweated  together 
perhaps,  without  an  accurate  equalising  of  the  load  around  the 
jjeripliery  at  all  points. 

{To  bs  condwhd) 


'*  Emcol  "  Enclosed  Motors. 


Totally-enclosed  motors  have  not  met  with  the  universal  adoption 
which  might  be  expected  when  the  advantage  of  preventing  dirt 
and  dust  accumulating  in  the  Windings  is  considered.  It  is  well  - 
known  that  the  most  frequent  cau.se  of  breakdo\nt  of  electric  motors 
is  due  to  an  accumulation  of  dirt  in  that  way.  The  wear  and  tear 
of  the  brushes  on  the  commutator  is  greatly  increa,sed  by  dust  and 
grit,  and  it  is  surprising  how  long  the  brushes  will  wear  without 
renewal  on  a  well  designed  motor  if  it  is  totally  enclosed  or  otherwise 
kept  quite  free  from  deleterious  matter.  On  the  other  hand,  the 
heat  generated  in  a  motor  must  be  dissipated  by  some  means. 
When  a  motor  is  totally  enclosed  in  the  usual  manner  by  providing 
coverings  over  the  openings,  the  total  surface  of  the  motor  is  only 
sulficient  to  radiate  about  40  per  cent,  of  the  heat  generated  when 
the  motor  is  running  as  an  open  type-motor  on  full  load,  in  conse- 
quence of  which  the  output  must  be  restricted  under  this  condition 


Fio.  I. — Skotion  av  an  "Emciu.'"  Motou< 

to  40  |Mr  cent,  of  the  opcn-lyiM'  oiilpnt.  In  the  cii.so  of  liirge'motort 
the  red, iction  of  output  is  still  j,'n'atcr.  luul  it  is  fiiund  that  niotori 
of  KMI  n.c.  u|)war(ls  are  iinprarticalilc  on  ac<'(>init  of  their  imwield/ 
Hi/.e,  wcif>ht  and  expense.  This  hcconu's  evident  when  it  is  <"'"• 
sider(!d  that  the  total  heat  whicli  can  be  radiatcrl  from  a  Tiiotor  ii 
proportional  to  the  surface  of  the  motor,  and  it  is  obvinns  that  this 
docM  not  increase  in  tlic  same  ratio  a.s  the  cul)ic»l  contents  of  Ihn 
motor,  whereas  the  i)crinissil)lc  out  put  of  an  open  typo  n\achine  in 
roughly  proportioned  to  the  total  volume.  It  is  often  noticed  that 
the  tciiipcratnr(,  rise  for  a  (olally  cnclo.'fcd  machine  is  considrnihly 
in  excess  of  that  all,>wcd  for  aii  open  type  marliinc.  a  ,-oii,l,(i.m 
whieh  results  from  (h,>  allcmpis  of  mainifaeturers  to  pnt  a  lolally 
enclosed  motor  on  the  markc't  at  a  price  wliich  is  not  prohihilive. 
fiy  (ioinij  Ihis  they  neutralise  to  a  great  extent  ttie  advanlane  of 
enclosini;,  tlic  hijjh  IcnilH-raturc  being  more  dcstnulive  to  the  life 
of  a  moliir.  in  many  instaiici's.  than  would  lie  the  fl'ce  access  of  air. 

Allen, pts  have  liecMi   made  to  pro(lu(^c  artilicially- ilcd    motor* 

clesiK I  to  prevent  the  hinronndinn  almosplien^  from  having  acccsi 

to  the  uimlinns.  the  pipe  v.Mil ilal.d  motor  bcin^;  a  well  known 
jnHlanie.  Imt  this  type  of  motor  is  not  extensively  nseil  on  account 
of  the  i-vpense  and  dillic  , illy  in  ninniiiK  Ihi-  ni'i'e.Hsaiy  InmUini;  ti)  " 
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supply  of  pure  air,  whicli,  if  obtained  from  outside  the  building, 
would  cause  moisture  to  deposit  in  the  motor  under  certain  condi- 
tion.-;. From  time  to  time  other  inventions  have  appeared  in  which 
;iir  i.s  circulated  from  inside  the  motor  through  various  system.s  of 
I  ooling  devices  and  returned  to  the  motor  after  cooling.  These 
devices  increa.se  the  output,  but  they  all  require  an  apparatus  of 
considerable  size  external  to  the- motor  .so  that  the  total  bnlk  of  the 
motor  and  cooling  system  i.s  as  large  as  or  larger  than  the  space 
occupied  by  a  standard  type  enclosed  motor,  besides  which  there 
is  the  additional  expense  of  the  coohng  system.  Mr.  P.  A.  H. 
Uossay  and  Mr.  H.  C.  ('.  .Jacoby  have  recently  turned  their  attention 
to  the  protluction  of  a  motor  which  would  comply  in  every  respect 
with  the  definitiorLs  of  a  totally-enclosed  motor  as  defined  by  the 
.^dnliralty  standard  speclHcation  for  electric  motors  for  u.se  in 
H.M.  shipe  and  with  the  British  standardisatipn  rules  for  electrical 


Eiis  Removed. 


nuichintTv.  They  have  produced  a  motor,  manufactured  under  the 
trade  name  of  ■  Knicol,"  which  is  novel  and  practical,  and  for  which 
they  claim  that  the  output  for  a  given  temperature  ri.se  is  even 
greater  than  that  of  an  o|x;ntyi>e  motor  of  e()uul  bulk  and  weight, 
the  cost  of  manufacture  being  practically  the  .same  as  that_of  an 
ordinary  standard  0|)cn  type  motor. 

The  chief  charn<-teri.stio  of  the  invention  is  the  circulation  of  the 
air  insiile  the  motor  through  a  cooling  system  cast  integrally  with 
the  frame  in  such  a  manner  that  the  external  dimensions  are  not 
appreciably  increaswl.  In  the  ciisc  of  A.C.  motors  the  cooling 
charabers  arc  virtually  channels  ca>it  in  the  webs  which  support  the 
lamina-,  ho  that  the  actual  weight  of  a  housing  built  accortline  to 
this  metho<l  is  not  greater  than  that  c)f  the  ordinan,'  standard  motor. 
The  cooUng  chambers  are  cooled  b^y  drnwini;  cold  air  from  oiitsidi- 
through  another  series  of  channel.s  ingeniously  arninge<l  so  that  the 
cooling  air  entirely  surrounds  the  hot  iiir  chambers.  .-Vn  im]x)rtant 
feature  of  the  invention  consists  in  irossing  over  the  two  currents 


Fig.  2  shows  some  of  the  details  of  construction. 
In  Fig.  3  are  given  the  makers'  results  on  a  10  H.P.  three-phase 
motor,  the  electrical  portion  of  which  wa.s  a  standard  design  for 
10  H.P.  four-pole  open  type  -50  period.s.  This  motor  on  a  six  hours 
fiUl-load  test  showed  a  temperature  rise  of  only  ^-  F.  on  the  winding, 
the  temperature  of  the  air  inside  the  motor  being  46°  F.  rise.  When 
overloaded  to  14  H.r.  the  final  temperature  rise  was  65'  F.  on  the 
winding,  the  air  in.side  being  59^  F. 

For  purjjoses  of  comparison  tests  were  taken  on  the  same  motor 
with  the  cooling  system  rendered  inoperative  so  as  to  bring  the  motor  ' 
under  the  condition  of  an  ordinary  totally  enclosed  motor.  The 
rcsvdts  of  these  tests  are  shown  by  the  annexed  curves,  and  are  for 
an  o>iti)ut  of  4  ir.P.  and  for  .">  h.p.  loa<l  as  compared  with  10  H.P.  load 
when  the  cooling  system  is  in  operation. 

It  should  be  e.vplained  that  as  the  motor  would  only  carry  a 
reducefl  load  under  these  conditions  the  voltage  was  reduced  in 
proportion  to  the  squai-e  roots  of  the  loads  so  as  to  give  the  best 
efficiency  on  the  reduced  load. 

The  results  are  roughly  summarised  by  the  makers  as  follows: — 
1.  The  output  of  an  "  Emcol "'  motor  with  a  given  temperature 
■  is  tile  same  or  better  than  the  output  of  a  standard,  open  type 
iior  of  the  same  weight  and  bulk. 

J.  The  output  of  the  "'  Emcol "'  motor  is  2.1  times  larger  than  the 
11  |)ut  of  a  standard  totally  enclosKl  motor  of  the  same  weight  and 
iliiiiensions. 

We  understand  that  the  invention  is  fully  protocteil  by  patents, 
and  that  the  Enclosed  Motor  Co.,  Ltd..  Finsbury-court,  London,  E.C.. 
has  been  formed  to  deal  with  the  ]i;itt>nts.  grant  licenses,  &c. 


KlO.  3.  ClHVKS  SiinwiMi  niK  V.nf  iimnkhm  or  TIIK  ahkasoemknt 
IN  Tim  !)*•<►:  or  a  1"  ii.r.  :t  imiask  .Svi-ikhki,  Cap  .Mot.hi,  4ihi  v.. 
SO.^,  I,4<MI  II. P.M. 

of  iiir  *<!  that  the  ciHiliiig  air  in  nlxo  in  i tact  uith  the  oiitmile  of  the 

rtnlnr  liiniliw.  Hy  tlii't  mk'BIi.m  a  very  large  aron  of  ciMiling  nurfaci- 
11  iibtained.  The  ciKiliiig  air  di»"<  not  riilrr  till"  motor  in  any  way. 
bill  mrn'ly  blow,  through  llie  -pare  Ix-tw^Mi  the  iiutniile  p«>ripluTy 
<>(  the  lainiiiii-  and  the  rciiimahh'  lovi-i 

III  JI.C  niotopH  till-  riMiliiik'  i\  >•  III  <  ■iii'iiMi  of  chninlxTK  ciMt  in  tin- 
iiMigiii't  ring  III  mull  a  mnniii'r  i  •  ii"i  to  iiilerfiTr  with  tlir  ili«trib<iti>iii 
<>|  the  ninKiii'tic  tlii\. 

Till-  iirriiii«i'inciit  ii«  iiron  cliMrlv  in  Fig.  I.  which  Khnwn  onr  mode 
•  i|  n|i|ilyilig  the  invriitioii  to  a  t lin-4<  plinw  motor  c<io|p»|  by  air. 
tlir  iip|M<r  half  Ix-iiiu  n  M'ctinii  tlii<iiii{h  nnr  of  IIh-  hot  air  ehniiiirli. 
mid  thr  lower  half  Ix'tng  |>iirllv  an  fxl<«riur  virw  \« It li  tho  rrmovabji' 
rnvi'i  iiiiiitt<Ml,  and  |Nirlly  a  ••■■<liiiti  through  one  <>f  the  i<iii|  uliirldi 
nIiowiiik  nil  <>|in||ing  for  c.lil  air.  the  patlw  of  the  li>>t  anil  cohl  air 
bmiig  iiidicaled  by  an  own  m  (nil  ami  ilottiil  liiir..  n  «i>r<tivply.  Tin- 
Ian  for  llir  pxirriiitl  iiir  lo  iiiilirnlr<l  nt  ,1,  nnil  IIhtc  i»  a  fan  nl  /(  fm 
I  int«'rnnl  nir      Tlio  hoi  «ir  chnniirU  nrr  »li<i»ii  «t  ' 


Now  Type  "Hunt*'  Electric  Industrial 
Truck. 


Thp"('.  W.  Hunt  Co..  of  West  Xew  Brighton.  X.Y.t'..  who  for  many 
years"  have  been  specialising  on  storage  battery  locomotives'and 
industrial  trucks,  have  recently  brought  out  an  improvetl  type  of 

truck,  which  wc  illustrate  and  describe  h'Anw 


The  tni.Uis  known  a«  their  "  O.F.  60,"  and.  iw  will  be  »e«-ii  by 

I'm.  1.  hasa'.li.ip|H'd  friime.  and  the  ilrivc  in  by  motor- •■' 

larger  whc.1-.' 

'^  The  leading  particularx  of  the  Iniek  are  as  follown  : 

I....vling  platform.,.  II  in.  hiah  bv  int  in  long  by .37  in.  widn, 

.Si.crinij    F\>ur.wlie  I 

I'lirniiii:  radni-  nut- 

M.le  wlii-rl.  .'ift.  .Sm 

llrnke-    K»tenml  .  .i.. ....  i  ...k 

llrive Motor  111  whi-"-!. 

Wliri-I  iw-H' iii  "> 

Irv.,!    St\|  in,  (n.nt  wlw'      -M"  ■•>   '■ 

lii'nHth  •ivxrall lOll  In. 

Width  "vrr  nil  H7|  In. 

Meinlii  ..MT  a\\        ,  .VJJ  in 

S|M,.-,I-  '.'  til  7  miliNi  per  how. 

i  ,t|i.w  ii\    .  t.""""  lb 

W-iKlii  ,,  fWiihl'VI.       ■ 

\\Vllh^^ 

M r,  ■IVelf,  •  "•'■< 

IUttrr\ /-"  ^'^ 

I  ..nirt.lirr II,  '  ""* 

Niw.1. r-r.. •(."«"  I  »i"i '« 

\  Mult  I  vtillAtp-  control. 
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The  points  of  interest  in  the  truck  are  : — 

First,  the  low  loading  platform,  this  being  but  1 1  in.  from  the  floor. 

Secondly,  the  four- wheel  steering  which  gives  the  remarkably  small 
turning  radius  of  .)  ft.  8  in.  (measured  outside  the  wheels),  and  which 
allows  the  truck  being  used  on  crowded  shop  floors,  and  to  take  sharp 
turnings  in  narrow  passages. 

Thirdly,  the  motor- in- wheel  drive. 

Fig.  2  shows  one  of  these  motor  wheels  opened  out.  This  is  kno\ni 
as  the  ■"  couple  gear,"  or  balanced  gear  motor  w  heel,  and  is  specially 
made  for  the  industrial  trucks  of  Messrs.  Hunt  liy  the  ('o\iple  (;car 
Co.,  of  Grand  Rapids,  Mich.,  U.S.A. 


-  "  • 
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Kio.'  2. — View  op  Istebior  of  Motoh  Wheei^. 

It  will  be  seen  that  a  two-pole  motor  inside  the  wheel  drives  by 
bevel  pinions  on  each  end  of  its  shaft  the  re\olving  hoiLsing,  on  the 
periphery  of  which  the  rubber  t\Te  is  mounted. 

The  magnetic  circuit  of  this  motor  is  divided  verticaUy,  and  the 
right-hand  illustration  shows  the  motor  opened  out  for  inspection 
jnirjK^scs.  The  removed  portion  of  the  magnetic  ciicuit,  together 
with  Ijrushgear  and  half  bearings,  is  shown  in  the  forcgroinid  of  the 
illustration,  on  the  front  of  which  will  also  be  seen  the  sliort  stub 
axle  on  which  the  cover,  with  its  crown  wheel,  revolves.  This  cover  is 
shown  oil  left  of  Fig.  2. 


Kui.  3. — KiiosT  View  o»  Tuik  k 

The  |>rinci|ilc  of  lhl«  wheel  ih  iih  followH  :  Tlir  rnmn  niodir  (lortion. 
"hoHi]  tlxe<l  ill  the  wheel,  Ih  Heciirely  nioiiliti'd  liv  n  stub  axle  to  its 
Mtii-riiig  pivot  or  nxli'  ;  (in  it  mid  fre^-  to  levoK.-  n  luoiiiilcd  on  ioIUm- 
!.•  HiiiKH  the  Udmhiuh  wi(li  <  rnwn  wlieol  iiml  (yic  'I'hi-  liKitor  lii'ld  iw 
■  '  ■  ]lli  iIh  Nhiift  Hoiiir'wiiiit  iilT  rciitro  in  ii  viili'  il  direction,  which 
•  nil.,  ihc  right  hand  end  ot  the  nrmnluri'  hIimIi  with  ilo  pinion  to 
eiigago  ill  the  crown  wliei-l  im  Ik  HJiown  in  the  iiir|,(  Imiid  of  Kig.  1'. 
Thi'  li'fl'hnnil  cml  of  tin-  nhnft  im,  however,  clr»i  nl  iIhh  erowii  wheel, 
Tfic  dclnched  |Kirlion  of  the  lield  circuit,  Ac,  in  liojlid  into  piwilioii, 
iiiid  the  loi.w  cover  (ohoHii  on  left  of  Fig,  2)  in  then  .lipiH'd  on  li.  I  In. 
Kleel  iixle  unil  weiircd,  \\lieM'U|Kiii  the  leflliaiid  Nlii.fi  pininii  iifin 
gear  with  iIh  crown  wheel  (-<eM  im  ihiH  looi<t!  enverl.     ^        ^ 

Jt  IX  by  iHilh  etKJH  of  lli<-  Imlt  driving  the  wlii-el  iliat^tlie  niiiiio 
"  (ouple  "  or  •'  lialiiiieeii  "  gi-.n  ih  derived,  niiil  a  «lei..K  tiiniint/.  with 
the  luiniiiiiiiii  nl  friction  niid  wear  ih  the  reitull 


The  Hunt  truck  motors  have  a  gear  ratio  in  these  motor  wheels  of 
about  12 — 1,  and  we  understand  that  the  motors  have  given  every 
satisfaction  both  in  work  and  during  the  very  extended  severe  trials 
they  were  put  to  before  standardisation  on  the  trucks. 

Fig.  3  shows  a  three-quarter  view  of  the  truck  with  the  controller 
liandle  on  the  right,  coujjled  to  the  controller,  and  the  steering  lever 
on  the  left.  The  foot  board  shown  is  hinged  and  comiected  to  a  cir- 
cuit-breaker, so  that  by  the  operator  getting  off  the  truck  the  circuit 
is  opened.  The  brake  pedal  is  also  shown,  and  releasing  foot  pres- 
sure on  this  causes  the  band  brakes  to  come  into  action. 


Fig.  4. — View  of  Tkuck,  showixg  Battkkv. 

Fig.  4  gives  a  side  view  of  the  truck  shoeing  the  battery  case 
opened,  and  gives  a  good  idea  of  its  accessibility. 

The  Hunt  Co.  have  in  progress  a  new  type  of  elevating  platform 
truck,  built  on  similar  Unes  to  above,  which  will  shortly  be  on  the 
market. 

IJ  .All  the  Hunt  trucks  are  of  one  capacity — viz.,  of  2  ton.s — and  their 
oidinary  Hat  platform  trucks,  types  A  and  B,  are  built  with  plat- 
forms of  30  and  40  sq.  ft.  surface  respectively. 

Messrs.  Irwin  &  Jones  (Ltd.),  of  3,  New  London-street,  E.G.,  ai-e 
the  sole  agents  in  the  United  Kingdom  and  France  for  Messrs.  Hunt's 
l)roductions. 


Electrical  Si^Jiialling    and  Control  on 
Railways. 

At  the  meeting  of  tho  Institution  of  Klectrical  Kngineers  on 
I'lmr.sday,  .Jan.  10,  Mr.  .1.  Savers  read  Mr.  C.  M.  .Jacobs'  Paper 
(alistractcd  in  our  last  issue)  on  the  above  subject,  the  author  being 
ahscnl  through  bereavement. 

Cdl.  I'uiNOi.E  said  three  position  signals  sliouM  be  c.xporinicnlcd  with 
more  wiil.ly,  and  attention  should  bo  given  to  the  iU'Vclo|iTiU'nl.  of  l.lie 
ii|>|KT  iiimiirant  system  and  the  use  of  the  orange  or  some  other  third 
lifiht.  II,.  agreed  that  electric  lamp  indicators  were  likely  U>  iirovc  more 
.  Ilii'icul  tliiin  the  delicate  and  unobtrusive  nicchiinical  type  of  repeaters, 
rill-  ri'liMhillty  of  the  track  circuit  was  of  the  first  iiupurtancc.and  goixl 
«..ulil  i.-s.ilt  from  standardisation.  He  wished  to  put  before  the  incotuig 
I.  .|uirciii,  uts  with  which  he  thought  train  (.ontrol  systems  shinildcon- 
i.im.  .\  large  majority  of  accidents  were  due  to  mistakes  l.y  sigimlmen 
Ml  .-nKiiLiTieM,  and  it  was  lioped  bv  train  control  to  obviate  tlicm.  'Xhe 
.■iiKinem,.n  had  ik.I  onlv  to  wal,-h  signals,  but  to  observe  the  road  to 
avoid  ..l,sl,„  Ics,  dcf.irm'ation  of  tra.U  and  so  on.  so  Ihc  system  of  tram 
.-..ntrcl  nnisl  not  l.c  of  a  type  which  would  create  a  tcn.lcmy  to  neglect 
ol)HiTvali..n  of  the  roa.l,  for  whi.h  reason  he  thought  cab  signallnig  wa.^ 
nowadays  in  less  favnar.  '  If  all  the  accidents  were  caused  by  failun.  to 
obKervllii-  warning  or  distant  siKuals  it  would  only  1>.'  necessary  to 
adopt  aul..r>uillc  c(mtrol  at  the  warning  signal,  lint  ijrohalily  halt  tlio 
accideniM  «■,,■,■  due  to  mistalu.s  resulted  fr..m  misrea.lmg  Ibc  home  or 
Htarliiiu  Mi^;rials,  If  an  cuuimMnan  knowingly  pas.sc.l  a  tixeil  slop  siKUal 
Bt  dauK.-i  he  would  do  his  utm.>st  l.y  using  llu-  l.iaU.'  pow.M-  o  lu-uig 
the  train  t.,  a  slan.Utill  al  Ihc  earliest  p..ssiMc  moment  ami  d  wil.l.  a 
nyHtem  ..f  In.in  .■..nirol  the  same  n^sult  <-ould  he  ohtauicd  aul,.mal  ..ally 
he  tlioiiflii   II  would  have  practical  adyanlnues  sutlicicul.  to  wairiiut  the 

ileiiartui..   I,..iii   the  g(Mieial  Ih V.  that  intcrfercn.c  will.   Ih<-  driver 

WW  inadM.„.l,l,..  Kor  that  rcawm  the  elT.'.t  pro.lu.efl  -y  any  system 
of  coiitr..!  al  warying  ami  stop  signals  rcHpctiyely  slu.ul.l  .tiller  m 
dogree.  M  a  distant  signal  it  shoulil  be  left  in  111.'  liMiuls  ..  1 1...  engine- 
man  I-.  m  nlialise  or  incTcaKe  the  cITe.n  ..1  the  aulomnlie  brake  appll- 

eiilion  ill oliiig  to  the  neceHHitiVM  of  the  case,  hut  at  a  »l.>p  "igaal  in<^ 

train  had  I.,  l.c  stopped  rapidly.     In  such  cireumHtances  it  was  prelorame 
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that  the  control  of  the  train  should  be  taken  out  of  tlu-  hands  of  the 
driver  until  the  train  wa.s  at  a  standstill.     The  adoption  of  the  system 
on  the  Underground  and  Tube  railways  had  not  been  found  to  minimise  _ 
the  sense  of  responsibility  for  observation  on  the  part  of  drivers. 

Mr.  RooEE  T.  Smith  said  the  author  remarked  that  the  disposition 
of  the  shoe  and  ramp,  viz.,  in  the  centre  of  the  ruiming  rails  is  the  most 
practicable  and  convenient,  and  this  may  become  a  rea.sc>n  favouring  the 
adoption  of  alternating  current  for  railway  electrification.'  Ho  thought 
that  was  a  little  ambiguous.  If  direct-current  electrification  required 
the  fourth  conductor  in  the  centre  of  the  4-ft.  way,  so  also  did  the 
alternating-current  system.  The  fourth  or  insulated  rail  originated  in 
ita  being  reciuired  for  the  protection  of  Greenwich  (observatory,  and 
other  railwaj-s  joining  up  with  those  which  had  previously  been  com- 
pelled to  use  the  fourth  rail  were  obliged  to  adojit  it  also.  The  L.  &  Y. 
and  the  L.  &  S.W.  electriticd  lines  had  no  fourth  rail.  If,  however, 
the  author  meant  that  if  direct  current  were  used  for  signalling  alternating 
current  munt  be  imposed  for  traction,  it  was  a  case  of  the  tail  wagging 
the  dog.  After  the  success  of  the  L.  &  Y.  line  with  the  protected  positive 
conductor  rail  running  at  1,200  volts  there  was  no  reason  why  the 
comparatively  short  electrified  lines  in  thi.-;  <  ountry  should  not  use  direct- 
current  of  moderately  high  tension,  utilising  the  running  rails  for  the 
return  current.  If  with  the  direct-current  railway  alternating  current 
was  a  necessity  for  the  track  circuit  he  wished  to  ask  Ijie  author  whether 
the  cab-signalling  arrangement  shown  in  the  diagram  in  the  Paper  lia<l 
yet  l)een  worked  out  for  alternating  current  u.scd  on  the  ramp  combined 
with  a  battery  on  the  locomotive  itself,  wliich  >vould  -still  Ik?  necessarj". 
If  the  scheme  of  power  supply  proposed  by  the  Coal  Conservation  Sub- 
Committee  were  carried  out  it  was  likely  that  in  the  near  future  more 
alternating  current  would  be  available  for  such  purposes  as  those,  and 
he  recommended  signal  engineers  to  occupy  themselves  with  the  question 
of  the  extended  use  of  alternating  current  for  track  circuiting.  Mr. 
Jacobs  recommended  much  higher  voltages  tlian  tlif)se  hitherto  in 
general  use  for  track  circuiting.  He  (.Mr.  Smith)  hardly  saw  how  those 
higher  voltages  could  be  arranged  f<ir  unless  liy  batteries,  and  they 
would  liave  to^bejsupplied  by  some  general  siipply  system,  wliicli  would 
Again  fit  in  with  the  alternating-current  supply  for  track  circuiting. 
Knormous  nuinlHTs  of  track  circuit  sivondary  cells  were  used,  and  he 
suggested  that  battery  makers  should  pay  the  greatest  attention  to  the 
productioh  of  a  light  battery  which  could  remain  on  open  circuit  for 
the  largest  possible  time. 

Mr.  A.  HiTiLST  thought  the  three-iM)sition  signal  was  not  free  from 
lliat  danger.  As  the  diagram  showed,  the  "  all  right  "  signal  sloped 
downwards  from  right  to  left  and  the  centre  one  of  the  lower  three  signals 
in  the  upper  quadrant  positiiin  sloi>ed  donTiwards  from  left  to  right,  and 
in  that  [Kwition  it  was  the  same  thing  as  the  signal  given  (or  the  oppcsite 
road  in  the  all-right  position.  Conscqiu>ntly  a  driver  was  liable  to  mis- 
take  an  all  right  signal  for  the  opposite  line  for  a  caution  signal  of  his 
own  line.  It  would  be  possible  to  design  a  simple  form  of  signal  free 
from  that  trouble.  Orange  was  the  colour  which  the  greatest  number 
ol  men  could  not  see,  the  second  was  blue,  the  third  green,  the  fourth 
violet  and  the  la-st  red.  Clearly  Ihi'n,  the  t.range  light  would  be  the 
worst  that  could  l«-  introdueeil  for  signals.  The  aulhoril.ies  of  the 
Clearing  House  dropped  the  orange  light  as  the  result  of  his  pointing  this 
foct  out  U>  thi^m  some  years  ago.  .Mr.  .bu nbs  .said,  "  In  the  case  of  block 
ugnalling  it  should  not  be  possible  to  pliue  n  signal  in  the  "  proceed  " 
position  unless  at  the  same  lime  thi'  signal  in  advance  was  at  "  stop." 
That  would  not  act.  The  farthest  signal  was  set  first.  The  signalman 
pulled  off  the  starting  signal,  then  llii'  home  signal  and  last  the  distant. 

iMr.  SAYKict  saiil  hi'  thought  the  signals  the  author  had  in  mind  were 
not  al  the  same  block  post,  but  that  one  was  at  the  home  station  post 
and  the  other  at  the  next  post. 

Mr.  lliriLSTsaiil  he  was  glad  .Mr.  .lai  obs  depreiated  the  use  of  common 
ionduet.<ir8.  He  (.Mr  llnrst)  was  in  eharte  i>l  thi'  fiml  automatic  sig- 
nalling on  the  North  Kji.»teni  Railway  when  it  woj.  put  down.  They  ha»l 
a  oomiiion  wire  for  about  10  miles,  and  llnv  got  n  lariji-  number  of  falsj- 
indications.  The  author  advointed  larger  Icsal  luill.ries  inntcod  of  so 
many  inde|Mindent  ciirrcnis.  If  that  were  adopt. il  a  wrong  imlication 
might  Ih'  got  hy  n'ason  of  (wo  faults,  ami  i(  it  were  aelcil  upon  mighl 
leoil  to  an  otHiilenl.  This  was  avoiileil  bv  the  use  of  indopenileiit 
batU-ries.  The  electrii-  slop  iipparatiis  .1. -i  rils-d  by  the  author  w«- 
Originally  <»Ued  a  fog  nppiiratiis,  but  ww  ii  w  a-.  .  uih'il  the  automatic 
tram  control.  ,\  verv  "imilar  apparalus  ».i-  Lyuflil  out  by  Mr,  Raven. 
of  the  .North  l-Aslern'ltailway  In  llie  .lel  Die  Itonril  of  Trade  ina|i<s'ti>r 
suggested  that  il  was  not  worth  while  luiMiig  nii  inilc)M-inlent  arrange 
imiiit  when  the  two  could  In-  no  I'lmly  niiialgamali  d  into  one  good 
ipparaliiH  having  siilmtantially  (he  sjime  points.  The  dillicully  would 
ilwavs  Is.  poNsilile  that  a  pari  o(  the  uppnrntiis  might  Is'  diiiplaced.  in 
iil<ipi|id  iiol  fiillil  it<  pur|Mim>. 

» lid  llinl  llie  iip|NT  i|uadrnnl  '•eiiiaiilu.ri'  l'\ 
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extremes  of  the  station  limits  and  fed  from  the  centre  for  track  circuits, 
hlwk  circuits,  point  detection  circuits.  &c..  a  suitable  resistance  being 
provided  where  the  branch  current  was  led  off  from  the  main.  A 
common  positive  run  thus  facilitated  the  system  of  having  the  function 
on  the  ground  electrically  repeated  in  the  signal  box.  He  agreed  with 
the  author  that  the  shunt  resistance  in  general  use  should  be  con- 
siderably increased.  He  did  not  like  the  term  "  ballast  resistance  "  and 
certain  other  terms  used  in  the  Paper.  The  curves  in  Fig.  4  in  the 
Paper  showed  IS  volts  for  a  single  track  circuit,  and  this  was  a  serious 
matter  as  regarded  initial  costs  and  maintenance.  He  had  made  a  few 
calculations  to  show  the  performance  of  a  4-.'>  ohin  relay,  similar  to  those 
in  use  to-day  under  the  same  conditions  as  those  givep  in  the  example. 
The  minimum  insulation  of  a  track  circuit  was  more  likely  to  be  2  than 
20  ohms.  Take  the  ease  of  a  45  ohm  relay  battery  E.M.  F.  I  volt.  U 
Miu  arranged  for  the  maximum  regulating  resistance,  viz..  .■>-.'{9l>  ohms, 
then  the  maximum  shunt  resistance  obtained  was  11-2,5  olmis — well 
above  the  10  ohms  mentioned  in  the  PajXir.  The  power  used  with  the 
to-ohm  relay  was  0-0364.5  watt.  The  4-.")-ohm  relay  was  therefore  50 
per  cent,  more  robust  than  the  24t.>-ohm  relay. 

Mr.  A.  E.  (.JOTT  expressed  surprise  that  such  low  voltages  were  used  in 
track  signalling. 

Mr.  F.  .\.  L.\RT  said  when  he  was  at  Crewe  they  tried  all  kinds  of 
signalling,  and  he  found  all  except  the  mechanical  method  too  com- 
plicated. Automatic  signallini;  on  the  cab  of  the  engine  or  in  the  signal 
box  might  set  uj)  a  standard  of  indilference,  wliich  might  have  disastrous 
results.  The  position  of  a  signal  could  be  coinnumicati-d  to  a  driver  by 
purely  mechanical  means  more  certainly  than  by  any  electrical  installa- 
tion With  the  me<hanical  system  the  tem[)erature  might  alter  the  length 
of  a  wire  and  make  it  difficult  to  make  a  signal  come  off.  and  he  had 
known  instances  where  it  was  doubtful  whether  a  signal  was  on  or  off. 
He  did  not  admit,  however,  that  this  disadvantage  outweighed  the 
dirticulties  of  the  other  systems. 

.Mr.  H.  M.  Puoio  saidhe  did  not  wish  any  members  of  that  Institution 
who  might  not  l>e  familiar  with  track  circuits  to-get  from  the  Pajwr  on 
impression  that  track  circuits  were  not  safe.  Mr.  Thorrowgood  had 
showii  that  a  4-.")-ohm  relay  could  give  the  same  shunt  as  Mr.  Jacobs 
liiid  laid  down  us  an  ideal. 


Tlio  Deteriuinalion   of  t\n-  Monionl   <»!' 
Inertia   of  Armatures.* 

H>     M'.    M-KI.SC;H. 

The  usual  methods  of  measurement  of  the  moment  of  inertia  o' 
armatures  require  special  apparatus,  such  as  ball-bearings,  auxiliary 
]>endulunis  and  weight.s.  It  is  po.ssiblo  to  u.se  the  armature  itself 
as  a  pendulum  of  short  length.  If  a  bar  of  iron  of  '  or  /.  section 
is  bound  to  the  iirmature  by  a  rope  as  shown  in  the  figures,  the 
armature  may  be  mounted  so  as  to  hang  as  a  pendulum  and  oscillate 
.ibout  two  knife  edges  in  the  Brst  instance,  or  about  the  edge  of  the 
L  section  of  the  iron  supported  on  a  flat  plate  of  iron.  In  this  way. 
even  with  roughly  ma<le  su|)ports,  it    is  ]x>ssil>le  to  obtAin  a^long 
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Labour   During   1917. 

The  relations  of  Capital  and  Labour  duriug  1917  have 
necessarily  been  quite  abnormal  but  many  events  have 
taken  place  of  more  than  usual  interest,  and  which  must  be 
borne  in  mind  in  looking  at  the  future  of  British  industry. 
The  "  dilution  '"  of  labour  has  continued  to  an  increasing 
eirtent,  the  chief  feature  in  this  direction  being  the  very 
large  eniplo>-ment  of  women  on  skilled  work.  It  is  not  too 
much  to  sav  that  women  have  shown  their  ability  in  this 
respect  to  a  far  greater  extent  than  war  ever  anticipated. 
This  is  due  to  two  causes.  The  first  is  that  they  were  given 
careful  preliminary  training  under  skilled  worker.s,  and, 
although  the  time  so  spent  was  short,  the  tuition  was  so 
arranged  that  reasonable  skill  was  obtained  in  some  par- 
ticular branch  of  work.  The  second  reason  is  that  women 
are  employed  exclusively  on  repetition  work,  and  conse- 
quently they  are  able  to  acquire  a  degree  of  skill  which 
would  be  quite  impossible  if  they  were  required  to  undei^- 
take  the  varied  work  carried  out  by  skilled  men.  Exhibi- 
tions of  work  by  women  have  been  a  source  of  surprise  to 
those  who  have  not  been  in  touch  with  this  movement. 

The  past  year  has  shown  the  importance  of  the  c^uestion 
of  fatigue  in  industrial  work.  At  the  outbreak  of  war  the 
hours  of  lahour  were  very  much  extended  in  order  to  cope 
with  the  demands  for  munitions,  and  not  only  was  work 
carried  out  on  ordinary  days  of  the  week,  but  on  Sundays 
also.  Investigations  have  shown  that  this  is  a  mistaken 
policy.  Overwork  merely  leads  to  inferior  results  in  both 
quality  and  <juantity.  This  is  borne  out  by  an  interesting 
report  by  Dr.  H.  M.  Vernon  to  the  Health  of  Munition 
Workers'  Committee.  From  observations  extending  over  a 
peiiod  of  \:il  months,  it  appeared  that  a  reduction  of  work- 
ing hftur.''  resulted  in  an  increase  of  production,  both  rela- 
tive anrl  ab.solutc,  (Jhservations  were  made  on  the  workers 
employed  in  the  making  of  fuses.  A  reduction  of  a  12-houv 
day  to  a  lO-liour  day  .showed  an  increase  in  gross  ])roduc- 
tion  of  1 1  jjer  cent.,  iind  the  gro.s.s  production  was  neaily  as 
great  when  the  actii;d  working  hours  witc  rediiccil  to  l.")() 
hours  per  week. 

J,Auoi!R  Unrest. 

It  iH  not  uniiutural  that  the  state  of  wai'  should  Imvc 
<reate(l  a  Certain  aniruint  of  "  labour  unrest."  In  order  to 
investigiite  thin  matter  conimi.ssioiiers  were  jqjpointed  foi'  a 
iiuniberof  diHtrict.s  in  .Iniie,  and  they  lepoitcd,  with  a  mini- 
mum of  delay,  in  ,July.  'I'licse  reports,  generally  speaking. 
.ihowed  that  ihsHatiHfaflion  was  due  cliieny  to  the  high 
I>rici's  of  f(M)d.  to  restriction  of  perHomil  freedom,  to  lack  of 
eonlidence  in  the  (JoveVnnient,  an<i  to  delay  in  the  settle 
ment  of  disputcn.  Lack  of  confidence  in  (lie  Government 
was  due  to  the  idea  t  hut  theTrade  Union  rules,  which  have 
been  set  on  one  sirle  during  the  war,  would  not  lie  restored 
after  the  decluriit ion  of  pence  tii  their  jirevious  status. 
This  iriea,  no  doubt.  o|)i'nH  iij)  ii  very  large  suliject  on  which 
the  whole  welfare  of  I  hi."  countrv  and  o'  1  ln^  workers  will 
dejiend.  DisHatisfaction  at  the  restriction  of  personal 
freedom  was  due  to  tin-  (act  iluit  workers  in  munition  fac- 
torieH  could  not  leave  thiir  employment  without  a  "  leaving 
ocrtifir'ute.'"     'I'liiH  cause  for  di.HMutisfaction  has  now  been 


removed  by  the  abolition  of  these  certificates.  From  the 
point  of  view  of  removing  discontent  this  may  be  a  highly 
desirable  course,  but  from  the  point  of  view  of  industry  the 
case  is  by  no  means  so  clear,  for  it  places  firms  engaged  in 
Government  work,  and  also  Government  factories  them- 
selves, in  a  very  advantageous  position  as  compared  with 
other  firms  who  may  find  themselves  unable  to  compete  fo; 
labour  on  an  uncommercial  basis. 

Trouble  has  also  arisen  with  the  lowe-  giades  of  staff  in 
certain  industries,  and  with  skilled  men,  owing  to  the  award 
of  increase  in  wages  being  on  a  restricted  basis.  The 
difficulty  has  arisen  through  the  most  highly  skilled  men, 
upon  whose  work  the  piece-workers  depend,  being  unable 
to  earn  anythmg  like  so  much  as  the  unskilled  workers 
engaged  on  such  work.  It  was  a  legitimate  grievance,  and 
these  men  were  awarded  an  advance  of  12|  per  cent.,  but 
the  same  advance  is  now  being  claimed  b.y  many  others. 
So  far  as  we  are  aware,  the  preseht  claimants  are  not  in 
the  same  position,  and  thus  their  action  is  not  justifiable, 
but  there  is,  no  doubt,  some  difficulty  ia  drawing  a  fine. 

During  the  year  the  deahngs  of  Labour  have  chiefly  been 
with  the  State  rather  than  with  Capital,  for  the  greater 
number  of  firms,  at  least  in  the  engineering  trades,  are  now 
controlled  firms,  and  therefore  such  matters  have  been 
taken  out  of  their  hands.  The  object  of  Capital  has  not 
been  so  much  to  deaUwith  Labour  at  the  present  time,  as 
with  the  aspects  of  trade  in  the  near  future,  and  with  the 
relations  of  Labour  W'hen  peace  comes.  Undoubtedly  the 
future  of  British  trade  presents  enormous  problems.  For 
this  reason  we  are  glad  to  see  that  the  Federation  of  British 
Industries  has  made  very  considerable  progress.  Accord- 
ing to  a  recent  statement,  it  now  represents  over  2,000 
millions  sterling  of  capital.  The  home  trade  and  foreign 
trade,  however,  form  merely  one  aspect  of  the  case.  The 
relations  of  Capital  and  Labour  are  equally  important  (or 
we  may  say,  advisedlj-,  more  important),  for  unless  these 
become  cordial  in  the  future  the  economic  position  of  the 
countiy  can  only  be  unsatisfactory,  not  to  say  ruinous,  to 
both  Capital  and  Labour.  At  the  present  time  there  is  a 
tendency  on  the  part  of  such  bodies  as  the  Feileration  of 
JJritish  Industries  to  approach  Labour  in  a  conciliatory 
way,  and  we  trust  that  Labour  will  respond  so  that  there 
may  be  a  frank  understanding  on  both  sides. 

The  question  of  machinery  for  maintaining  a  better  under- 
standing between  employers  and  employed  formed  the 
subject  of  a  most  important  report  on  Joint  Standing 
Industrial  Councils  (generally  known  as  the  Whitley 
Report),  which  was  issued  in  July, by  a  Sub-Committee  of 
the  lleconstruction  Committee.  This  report  reconiniends 
the  ireation  of  works  committees  representative  ()f  the 
inanai;etiient  and  of  the  workers  jointly,  and  of  di.striit 
and  nulional  councils  representative  of  the  trade  unions  and 
of  the  eMi])i(iyers'  associations  in  each industTy.  Tho report 
has  in  general  been  favouiahly  received  by  both  employers 
and  employed,  and  in  October  it  was  ai)))r()ved  by  the  War 
Council.  Much  remains  to  be  done,  no  doubt,  from  the 
point,  of  view  of  the  education  ol  both  emi)loyeiH  and  em 
ployed.  In  this  direction  w^ork  is  being  undertaken  by  the 
Intiuslrial  Reconstruction  Council,  a  body  which  has  re- 
cently been  formed  to  advocate  councils  on  the  lines  of  the 
Wiiillrv  Report  and  to  jiromote  other  steps  of  this  kind. 

TIml  rapid  action  is  desirable  in  this  direction  was  ren- 
dered evident,  by  the  recent  regrettable  strike  of  aeroplane 
worker.s  at  Coventry.  Men*  the  shop  rtcvyard  syptem  has 
been  in  ojxMHtion.  but  has  iu)t,  been  approved  by  certain  of 
the  trade  unions.  The  shop  stewards  were  not,  therefore, 
recognised  by  t  he  eiuployers.  An  agreement,  has  now  been 
ren<he,i  in  the  matter,  and  it  is  ti)  be  hoped  that  no  furtliei 
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disputes  of  this  kind  will  occur.  They  seem  to  be  par- 
ticularly uncalled  for  at  the  present  time,  when  so  many 
steps  are  being  taken  to  create  committees  and  councils  of 
the  kind  suggested  by  the  Whitley  Report. 

Kecoxstruction  Problems. 

Both  trade  and  labour  questions  have  been  under  con- 
sideration by  the  Reconstruction  Committee,  which  was 
originally  appointed  bv  Mr.  A.sqlith  to  advise  the  Govern- 
ment on  the  problems  which  will  arise  at  the  end  of  the  war. 
This  Committee  has  now  been  reconstructed  with  the  Prime 
Minister  as  chairman,  and  out  of  the  work  of  the  Com- 
mittee has  no  doubt  been  evolved  the  Ministry  of  Recon- 
struction, with  Dr.  Addison  as  the  first  Minister  in  this 
position.  Among  the  many  problems  which  this  Ministry 
must  consider  is  that  of  demobilisation.  We  were  glad  to 
note  that  Dr.  Addison  in  September  was  able  to  state  that 
real  progress  had  been  made  in  arrangements  for  dealing 
with  the  large  numbers  of  men  who  will  eventually  be  set 
tree  from  the  army. 

A  problem  which  will  no  doubt  become  more  and  more 
urgent  as  time  goes  on  is  the  employment  of  disabled  men. 
Our  sympathy  naturalU'  goes  out  towards  men  who  have 
risked  so  much  tor  those  in  this  country,  and  who  have 
suffered  much  :  and  from  this  point  of  view  ever}-  effort 
should  be  made  to  find  employment  for  them,  and  to  make 
life  easy  for  them.  We  fear,  however,  there  is  a  tendency 
to  create  difficulties  in  more  than  one  direction.  In  some 
cases  the  men  who  are  not  disabled  have  raised  objections. 
It  appears  also  that  the  disabled  men  themselves  are  some- 
times inclined  to  fxpect  too  much  on  their  side,  and  the 
emplovcrs  are  sometimes  not  inclined  to  give  way  ijuite  as 
much  as  they  might  on  theirs.  We  fear,  with  the  best 
will  in  the  world,  that  the  disabled  man  who  is  receiving  a 
pen8ir)n  must  not  expect  to  receive  the  same  wages  as  his 
able-bodied  competitors,  not  by  reason  of  the  pension, 
but  because  of  handicap  bv  disability.  On  the  other  hand, 
employers  must  exercice  some  patience  in  dealing  with  the 
matter,  fn  wome  cases  at  least,  rlisabled  men  liave  been 
employed  with  most  satisfactory  result.'<.  as  can  be  seen  by 
reference  to  our  columns. 

Another  direction  in  which  Labour  is  vitally  inte^^8ted 
w  in  fducaf  ion  in  its  broadest  sense,  that  is,  in  the  education 
r)(  children  and  ap|)rentices.  .\n  important  indication  of 
progress  was  the  jiill  introduced  tiv  Mr.  Kishku.  Minister  of 
K<lucatir>n.  This  was  a  remarkable  advance  on  previous 
measures,  but  it  was  eventually  wit  lidniwn  owing  to  opposi- 
tion to  thendministrntive  details  tliat  were  suggested.  The 
liill  recognised  that  the  emplovnieni  nf  children  below  the 
age  of  12  shoiild  be  prohibited,  and  that  lialftime  exeni])- 
tions  below  the  age  of  It  shoidd  i  ease.  What  was  still 
more  importiint,  however,  was  the  provision  for  the  con- 
titnintion  of  educntion  by  coinpnl.sorv  attendance  nt  con- 
tiiniation  schools  up  to  the  age  of  IS  for  those  who  had  not  a 
lull  time  e<|iication  u|)  to  111  years,  .\nolher  Mill  on  these 
lines  has  this  week  been  introduced,  and  we  gather  that 
the  more  contentiiMiH  nuitters  hav<'  now  iieen  oinittetl. 

In  October  tin-  Labour  I'artx-  i>iii|)osed  a  re  organisation. 
||4)  as  to  place  the  I'urf  v  upon  a  \  erv  much  wiiler  basis.  The 
'^fTi'ct  of  the  re  orgamsation  would  In-  lo  throw  the  Party 

•II   to  nil   workers  by   brain   as   well  nH  by   hand.     The 

tiiMsion  of  the  brain  worker  is  inipnrt^int  ;  it  shows  an 
ii|ipieciafion  of  brain  work  whn  h  has  not  been  apparent 
hitherto  The  present  is  essentiallv  »  time  (or  si-ll  e<luca 
turn,  and  we  trust  that  full  iidvnnlage  will  be  tnken  n(  the 
•pport  unities  now  ofTere.j,  .sn  that  bot  li  Cap'tiil  and  l^ltolir 
ill  odn|.t  tliebrouilcMt  poH:.ilile  view  of  the  |ii<ili|eiiin  with 
rtlichlhey  will  be  confronted  in  the  near  (nture. 


RevieM's. 

Electric  Traction ;  A  Treatise  on  the  Application  of  Electric 
Power  to  Tramways  and  Railways.  By  A.  T.  Dovek,  A.M.I.E.E. 

A.A.I.E.K.     iL<jndon:   Wliittaker  i  To/)    Pp.  xix. -1-067.      lSs.net. 

The  preface  of  this  book  informs  us  that  it  is  intended  for 
engineers  and  advanced  students,  and,  in  spite  of  its  few  short- 
comings, it  may  be  recommended  to  either  class  with  confi- 
dence as  the  best  extant  work  on  the  subject.  It  is  compre- 
hensive and  sufficiently  detailed,  clearly  written.  logically 
arranged,  free  from  serious  erroi-s  and  well  provided  with 
references  ;  it  is,  moreover,  well  printed  and  is  illustiated  with 
a  large  number  of  drawings,  diagrams  and  half-tone  views. 
The  book  is  jirineipally  a  compilation,  and  a  reader  familiar 
with  the  technical  literature  of  the  subject  will  find  in  it  bttle 
original  matter,  although  tlie  author  shows  himself  quite 
capable  of  elaborating  his  own  methods  of  treatment.  Like 
most  engineering  text-books,  it  makes  somewhat  tedious  read- 
ing, for  altliiiuglx  dear  in  expression,  the  style  is  lacking  in 
distinction. 

The  author  is  quite  impartial  in  his  treatment  of  the  several 
themes  discussed,  and  uncritical  of  the  methods  described : 
from  these  characteristics  ari.se,  perhaps,  the  chief  weakness 
of  the  book  as  judged  from  the  engineers'  viewpoint  ; 
the  author  concerns  himself  too  exclusively  with  what  has 
been  done  and  rarely  indicates  what  has  been  fmind  the 
best  juactice.  What  has  been  done,  however,  is  frequently 
of  the  nature  of  experiment  and  is  not  repeated.  Tiie  double 
catenary  may  be  cited  as  an  instance  ;  it  was  first  u«ed  on  a 
.seivice  scale  on  the  Hamburg- Altoona  line,,  but  was  found  to 
offer  no  advantages  over  the  single  catenary  to  ju.-itify  its 
greater  cost  :  it,  therefore,  became  obsolete  at  once  in  Conti- 
nental practice,  although  doubtless  still  giving  sati.^faction  in 
operation.  Far  from  indicating  this,  howe\  er,  the  author 
devotes  as  niueli  space  to  the  double  as  to  the  single  catenary, 
and  even  attributes  to  it  advantages  which  it  does  not  really 
possess. 

The  book  is  divided  into  27  chapters.  An  introductory 
chapter  on  general  mattei-s  is  followed  by  a  couple  on  the 
mechanics  of  train  movement,  and  from  their  title  and  jiosition 
it  would  seem  tiiat  the  author  has  taken  to  heart  the  ]ire!<ent 
writer's  implied  admonition  *  to  compilers  of  text-books  on 
electric  traction.  These  chapters  give  a  good  preliminary  dis- 
cu.s.sion  of  the  subject,  leaving  fuller  treatment  for  Chapters 
XVllI.  and  XIX.  it  is  very  doubtful,  however,  wlu-lher  the 
author  is  ju.stilied  in  his  stati>ment  (p.  20)  that  ""  when  the 
,sj)eed  is  changini;  rai)idly  the  train  resistance  is  greater  than 
tiiat  at  constant  speed  '  ;  even  if  this  were  .so  it  would  be  prac- 
tically impossible  to  determine  the  fact. 

Chapters  IV.,  V.  and  VL  deal  re.siiectively  with  continuous- 
current  tract  ion  motors,  single-])hase  traction  motors  and 
polyphase  traction  motors,  discussing  their  design,  iiiechanicAl 
and  electrical  fi'aturesand  ojierating  characteristics.  .Mtliough 
not  I'xhaustivi-,  the.se  cha|>lers  birnish  excellent  geneial  gui- 
dance to  tlii.s  part  of  tile  suliji-i  t.  In  particular,  the  author 
shows  very  clearly  why  .series  characteristics  nre  superior  to 
con.stant  .speed  characteristics  for  traction  work,  an  important 
and  frequently  misuiuh'rstood  matter.  Chapter  VII.  dcal.s 
smcinctly  wiili  the  testing  of  tractiiui  motors;  tie'  ^.,ll,ln.s 
deiding  with  stand  tests  aie  generally  acconling  In  I'laitice, 
idt hough  in  .some  res])ertj«  a  little  old  fa.shioned.  hut  that  on 
service  t«'»ts  needs  drA-Htic  revision  :  in  ]iarticular.  the  treat- 
ment of  thermal  charftcteri.slns  with  Kigs.  liX'i  and  |i>7,  which 
ap|iear  to  havi'  been  taken  from  an  old  IK.  K.  I'aper  of  the 
jiresi'iit    wiitiMs,  is  practically  obsolete. 

Next  follow  no  lejw  than  livi-  t'hapters  on  the  rontiol  of  tram- 
way and  railway  motors,  and  if  there  is  a  l)rimch  of  the  siibjeet 
ilenerv  iiig  Hinli  extendeil  treatment,  it  is  this.  \  sjieiiabsl  on 
■  onlrol  Would  jinibably  have  dwrlt  lem  on  .some  of  the  older 
fotms,  Aiiil  have  indicuteil  the  tendencies  of  nxxlein  dr\  ship- 
ment tn  a  gnwiter  extent  ;   on  the  other  hand,  he  would  )ii<b- 

*  St*  "  Tho  Mrs'lmiiira  of  Kits-trie  Tr»in  .Mf>\-pmrnf,"  hv  K.  W. 
r»rtflr,  "  Joumul"  I.K  K.  Vol.  I..  |v  4.1ft. 
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iihl\-  liavo  cciutined  his  discussion  to  a  few  types.  The  chapters 
in  question  are  more  comprehensive,  treating  with  sufficient 
elaboration  practically  all  types  of  control  that  have  been  used. 
The  chapter  ou  regenerative  control,  however,  makes  uo  men- 
tion of  the  impoitant  recent  installation  on  the  locomotives 
of  the  Cnicago  Milwaukee  &  St.  Paul  Railroad.  The  two 
f.  .llowing  chapters  deal  -with  auxiliary  equipment  for  tramcars 
:ind  locomoth-es. 

Chaptere  XV..  XVI.,  and  XVII.  deal  respectivelv  with  the 
lolling  stock  for  electric  tramways,  the  rolling  stock  for  electric 
r  ilwiTvs  (motor-coach  trains)  and  electric  locomotives.  These 
chapters  are  principally  descriptive,  and  deal  with  the  subject 
with  the  painstaking  thoroughness  which  characterises  the 
book.  Chapters  XVlII.  and  XIX.,  as  stated  above,  deal  with 
general  mechanics,  but  why  these  are  inserted  between  the 
Tocomotive  and  the  track  is"  not  quite  clear  ;  Chapter  XVIII. 
deals  with  train  resistance,  whilst  Chapter  XIX.  goes  fully  into 
the  .subject  of  the  calculation  of  speed-time  curves  and  energy 
consumption.  A  slip  occurs  on  page  ilo,  where,  speaking  of 
dynamometer  cars,  the  author  says  that  "  the  tram  resistance  is 
obtained  from  the  product  of  the  diaw-bar  pull  and  the  speed," 
for,  of  cour.se,  the  draw-bar  pull  is  itself  the  train  resistance. 

Tramwav  tracks  form  the  subject  of  the  ne.xt  three  chapters, 
whilst  Chapter  XXIII.  deals  with  conductor  rails  and  track- 
work  for  electric  railways.  This  is  followed  by  two  chapters  on 
overhead  constiuction,"  the  first  for  tramways  and  the  second 
for  railways  ;  these  give  methods  for  computing  the  sag  and 
tension  of' a  wire  as  affected  by  temperature,  but  the  author's 
statement  (page  .'j22),  that  the  fact  that  it  is  necessary  to  con- 
sider the  elastfcity  of  the  wire,  was  first  pointed  out  by  Prof.  B. 
Hopkinson.  is  in  "all  probability  an  injustice  to  our  forebears, 
and,  in  any  case,  is  an  unnecesasry  sort  of  reference,  as  the  fact 
must  be  patent  to'anyonc  competent  to  deal  with  the  subject. 
It  mav  be  mentioned  also  that  the  stiffness  of  a  trolley  wire 
prevents  its  hanging  strictly  in  a  pair  of  catenaries  from  the  _ 
ears.  The  penultimate  chapter  deals  with  feeding  and  dis- 
tributing systems  for  tramways  and  railways,  whilst  the  final 
chapter  is  on  sub-.station  converting  machinery  and  switchgear 
for  continuous-current  tramways  and  railways. 

The  book  has  also  three  appendices,  a  collection  of  examples 
from  e.xamination  Papers,  an  index,  and.  finally,  a  number  of 
folding  plates.  F.  W.  Carter. 

Example-*  in  Magnetism  for  Students  of  Physics  and  Engineer- 
ing.   By  K  i:  A.  <tin.  us.,  K.E.     (l.uml..n:    E.  &  I'.  S]...!!.)     I'p. 
W).     5«'.  net. 
The  oV,ject  of  this  book  is  to  furnish  a  guide  for  students  in 
technical  schools  and  colleges  who  are  beginning  the  .study  of 
electrical  engineering.    Tiie  subject  is  divided  into  12  lessons, 
«if  which  the  first  four  (pp.  7-27)  are  introductory  and  deal 
with    Him|ile   trigonometry   and   mechanics.     The    remainder 
relate    to    Huch    magnetic    ])henomena    as    magnetic    force, 
moments  and  field-sticngtli. 

In  i-very  case  an  "  E.vample  "  is  first  furnished,  the  data 
tiihiilated  and  a  complete  solution  gi\  I'n.  Each  ^'xample  is 
followed  by  u  "  Problem  ''  of  a  similar  iiiture  to  which  the 
aiiHWi-r  iit  NUpplied,  and  tiii-n  by  unotlii'r  ])i(ibleni  to  be  solved 
without  the  answer.  There  are  ult.og.tlier  23  examples, 
followed  by  their  associated  problem.H,  and  a  collection  of 
.".0  niisi.elluneouK  questions  on  inagnetiMii  is  added;  27  figures 
,ind  four  plut4-H  arc  jirovided,  and  some  iiMcfiil  tables  con''iude 
till'  volume. 

The  value  of  the  work  Lm,  however,  very  .seriously  reduc^ed 
liv  II  fiiieiibiT  of  in"-.vactitudej*  whicii  air  lilirjy  to  mislend  the 
Iridi-iit  :   r.(/.,  'rt  denotes  I  111-  lalio  of  till' diameter 
•>,  its  fill  iiiiifercncc  "  ([>.  I'.i)  .   '  tlievalur  iiwu  cms. 
|,  ...  1.  termed  th"' acceleration  nlgiavityund  isdcnoted 

liv  tlic  letter  </ "  (p.  21);  '" //  denote.H  I  lie  force  of  (gravity 
'iHO  dyn(«"  (p.  11));  "unit  force  in  that  wliiiU  acting  for  one 
Mcond  on  unit  mnw«  (i  «m.)  .  .  .  will  iirodncc  unit  accelera- 
tion (<m.  perwcond)  each  wcnnd  .  .  ."  (|'.  2H)  ;  "  I  gram 
'.IHldynt^  "  (p.  W»)- 

ThejM-  and  other  slii's  are  the  more  nurprl^<ing  in  a  Hec<)n<l 
rdition  and  tend  to  spoil  an  otherwine  excellent  pulilication 
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A     'Density-Cell"   with    Slight   Local 
Action.* 

H>-    Prof.   CH.    FERY. 

Of  the  numerous  combination  batteries  which  have  been  devised 
to-daj'  there  is  scarcely  any  tj'pe  in  practical  use,  except  those 
utilising  salammoniac,  whicli  have  the  valuable  property  of  re- 
maining in  good  order  for  long  periods  of  time,  always  available 
for  use,  and  requiring  relatively  little  supervision.  The  use  of  this 
type  is  especially  prevalent  in  cases  where  only  feeble  currents  are 
necessary,  or  where  there  are  long  periods  of  rest,  e.^.,  in  connection 
with  telegraphy  and  telephony,  electro  bells,  safety  appUances  on 
railways,  &e. 

The  chief  requirement  in  such  batteries  is  slight  local  action. 
Theoretically  zinc,  either  pure  or  amalgamated,  is  only  very  slowly 
attacked  by  a  solution  of  salammoniac  ;  but  in  practice  it  Is  found 
that  the  consmnption  of  thk  metal  is  out  of  proportion  to  the 
ampere-hours  taken  from  the  cell.  Sloreover,  experience  shows  that 
the  consumption  of  the  zinc  rod,  which  in  general  forms  the  negative 
electrode  in  these  cells,  is  irregular  and  is  cheifly  confined  to  the 
surface  at  the  points  in  immediate  contact  with  the  level  of  the 
exciting  liquid. 

Tlie  experiments  now  to  be  described  were  designed  to  provide  a 
remedy  for  such  irregular  local  action.  They  were  undertaken  pre- 
vious to  1914,  but  publication  has  been  deferred  until  the  experience 
of  one  of  the  chief  railway  companies  was  available. 

I  was  originally  under  the  impression  that  the  con-sumption  of  the 
zinc  at  the  surface  of  the  liquid  might  be  due  to  the  combined  action 
of  the  oxygen  in  the  air  and  the  liquid,  capable  of  dissolving  the 
oxide  formed.  It  is  laioun.  for  example,  that  in  the  case  of  accumu- 
lators the  negative  sulphates  rapidly  when  exposed  to  air,  according 
to  the  relation  : —  I 

H2SO,-i-Pb+0  =  PbS04  +  H,0. 

For  this  reason  the  smface  of  the  plates  should  not  be  imcovered.  1 
However,  it  was  always  foimd  that  a  plate  of  zinc  allowed  to  stand 
alone  for  several  months  in  a  vessel  containing  a  solution  of  sal- 
ammoniac  was  scarcelv  more  attacked  at  tlie  surface  than  at  the 
bottom  of  the  liquid  ;  in  the  cour.'ie  of  four  months  the  thickness  of 
the  plate  was  studied  from  top  to  bottom  and  the  difference  in  thick- 
ness noted  was  about  00.5  mm. 

Xow  in  the  normil  ojieration  of  a  cell  chloride  of  zinc  is  formed, 
the  solution  of  which  is  denser  than  that  of  the  salammoniac.     If 
the  elements  of  the  cell  are  arranged  in  a  gla,ss  vessel  with  parallel 
walls  and  strongly  illuminated  by  electric  light  one  can  perceive    i 
marked  striations  which  fall  away  fiom  the  zinc  ami  reform  at  the    | 
bottom.     Moreover,    round   the   positive   electrode   the   light   am-    j 
moiiiiUial  solution  arising  from  the  electrolysis  of  salammoniivc  can    * 
be  seen  rising  to  the  surface,     ft  was,  tliereforc,  natural  to  inquire    ^ 
whctlier  the  zinc  rod  which  is  in  contact  with  these  various  liquids     ; 
doi'.-^  not  form  a  monometallic  element.  ; 

In  order  to  verify  this  second  hj-pothcsis  some  weak  solution  of 
ammonia,  in  the  proportionof  1  :  100.  was  gently  added  to  the  vessel     i 
rontaining  the  plate  of  zinc  rcfeircd  to  above.      In  this  w^ay  the     , 
londitions  that  occur  in  i)ractice  in  respect  of  the  zinc  rod  could  be    j 
rcpimluced.     The  next  day  1  was  able  to  detect  on  tl\c  lower  jjortion     , 
of  the  plate  a  granular  deposit  of  zinc,  wliile  the  upper  jiortion  was 
i-lcanly  attacked.     The  following  experiment  showed  the  nature  of 
the  ICIm.F.  that  arises  in  this  circumstance.     A  porous  vessel  con 
taihing  a  neutral  solution  of  i'.inc  chloride  was  placed  in  a  glass    . 
vessel  containing  a  solution  of  ammonia:    two  identical  electrodes  ■ 
of  zinc,  introduced  in  these  two  liijuids,  showed  a  pdiiitial  dilVcrenco  f 
of   o-2.'i  volt.     On    short-circuiting    thus    monometallic    clcn\cnt   »  ' 
spongy  ileposit  of  zinc  was  observed  on  the  i)lat<-  innncrscd  in  z'ne 
chloriile.  while  the  other  plate  was  attacked,  furnishing  omnioiuum 
zincatc. 

'I'Imsi'  experiments  prove  that  the  dccom]>osition  of  the  upi)er  pari 
of  /inr  electrodes  is  not  due  nu-i-ely  to  the  effect  of  almosi.hcnc 
oxvL'ei,.   but    to   a  st^ondarv  electrolvlic   action  occurring   to   the 

po'itil-   vvlierc  til.-  dcctroilc 'comes  in"  contact   with  two  dissimilar 

lil|Ul.ls, 

Wliile  it  mny  appear  superllnous  to  .lisciiss  in  detail  tlic  reactions 
whieli  hike  place  in  tin-  well  luiown  salaininoniae  cells,  it   mnst  be 
burn  in  mind  that  secondary  reactions  often  play  an  imporlanl  part    j 
ill  the  (  asc  of  miiU-riaU  wliidi  are  left  iiiuiHed  for  a  long  timet     In   j 
Older  (<i  l.'st  this  point  a  speiial  cell  was  made  U|).  as  shown  in  Fig.  1.   - 
niKJ  ..iimeeleil  eonlinuoaslv  I"  a  resistance  of  SO  ohms.      .\  carbon 
tube  uiis  placed  eendallv  in  the  vessel,  it«  bottom  being  insulated  .4 
from  a   /.iiie   plat.'  Z  .   bv  a  layer  of  fell    K     Tli<'  vess.'l   eonUlilied 
IfiO  ee,  of  ammoiiiuni  ih'lori<lc  solution  (8  \mrt«  in  KHI).     At,  the  end 
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«f  a  fortnight  the  \vell-kno\ni  crj-slak  of  ammoniacal  line  oxy- 
tliloride  appeared  on  about  one-third  of  the  submergerf  portion-  of 
the  carbon  tube.  A  strip  of  Litmus  paper  showed  wd  below  the 
crystal  region  and  blue  above  it.  The  batten.'  cell  gave  off  a  strong 
odoin-  of  ammonia.  The  cr\stal.s  are  produced  at  the  junction  of 
the  heavy  zinc  'hloridc  .solution  and  the  lighter  ammonia  solution, 
thus  showing  that  amnioniuni  dikiride  di.<i.solves  them  less  readily 
than  either  of  the  liquifls  to  which  its  decomposition  gives  rise. 

The  density  of  the  liquid  at  the  bottom  of  the  cell  was  found  to 
be  IKCJ.  and  above,  at  the  upper  surface,  only  1076.  If  a  cell  of 
this  kind  is  agitated  ammonium  chloride  is  reformed  according  to 
the  relation  : — 

Zntl,     2NH.0H     2XH,(iZn(0H),. 

The  nc.1t  day  after  this  the  whole  of  the  .surface  of  the  carbon,  as 
\(cll  as  that  of  the  vessel,  »as  covered  by  small  brilliant  crystal.s. 
JJut  if  the  pile  is  again  set  in  action  anrl  allowed  to  remain  untouched 
the  crystals  di.sappear  everywhere,  except  in  the  neutral  zone,  re- 
ferred to  above.  New  conditions  are  produced  by  the  action  of  the 
cell.  This  is  not  the  case,  an  is  well  known,  in  a  Daniel  (copper 
sulphate)  cell,  where  the  priniary  and  denser  ■olution  tends  to 
become  (ontinually  weaker,  while  the  lighter  solution  originally 
situated  iiesir  the  upper  surface  gradually  incrca.ses  in  density. 
Keversal  of  the  two  .solutions  is  thus  inevitable  and  reveals  itself  by 
the  dcpo.sit  of  spongy  cop])er  on  the  ?.inc. 

J)ep(>larisation.(.f  cells  of  the  salamnioniac  type  is  very  rapid  and 
the  cell  readily  regains  its  normal  K.M.K.  on  open  circuit,  which  it 
)ios»e«sed  previous  to  polarisation.  The  etiect  of  the  depolariser, 
the  o.xygci)  from  the  air  which  dis.solves  readily  in  the  upper  level 
of  the  liquid,  always  yields  the  same  result.s.  In  cells  utilising 
manganese  on  the  other  hand,  the  ooU  can  never  regain  its  original 


to  the  strength  of  the  current,  the  concentration  and  the  temperature 
and  contain  carbonic  aci<l  ii.s  a  constituent,  showing  beyond  doubt 
the  carbonisation  of  the  air  at  the  surface  of  the  ammoniacal  solution.- 
In  order  to  compare  the  results  obtained  from  this  special  form  of 
cell  with  those  yielded  by  the  orrUnary  arrangement  in  whicJi  the  . 
zinc  occupie-s  the  entire  height  of  the  ves.sel,  /.a  second  oell.  withi 
conditions  otherwise  identical,  was  prepared,  but  with  a' zinc  in  the 
form  of  an  inverted  V.  .so  as  to  utilise  both  forces*  oi  Khe-carbon- 
tube.  .\t  the  end  of  1.5  days  the  voltage  P.O.  of  the  ordaary- 
cell  had  fallen  to  0-6  volts,  while  the  P.l).  of  the  special  cell  twik 
:{:$  days  to  reach  the  same  value. 

Rxperimcnts  have  been  carried  out  on  carbon  electrodes  in  the 
form  of  a  grtjovetl  cylinder,  the  grooves  being  only  3  mm.  in  depth  ,-   " 
the  zinc  consisted  of  a  rolled  strip  surroun<ling  the  foot  of  the  carbon' 
but  insulated  the  reform  by  a  few  turns  of  small  cord. 

I  would  have  liked  to  have  u.sed  carbons  «ith  wings,  somewhat  in 
the  form  shown  in  Fig.  2.  with  a  view  to  increasing  the  depolarising 
surface.  Cutting  away  the  electrode  at  the  centre  slmvild  be  favour 
able  to  the  depolarising  currents.  It  is  also  neces.s,iry  to  l>car  in 
mind  that  the  resistivity  of  .sal-ammoniac  solution  is  about  2,0<Hi 
times  that  of  carbon,  and  it  is  therefore  beneticial  to  ii\creasc  the 
superficial  area.  Finally  this  form  of  electrode  besides  ]>ermitting 
the  use  of  a  larger  volume  of  exciting  solution  had  the  advantage 
of  allowing  the  crystals  to  deposit  on  this  narrowtxl  central  |-ortioi» 
of  the  carbon.  Being,  however,  unable  to  obtain  such  carbons  at 
the  present  time.  I  have,  as  stated  above.  utilise<l  gnwved  larbtuis. 
about  42  mm.  dianietcr. 

The  cells  I.,  II.  and  III.,  the  results  obtained  from  which  arc 
shown  in  the  following  table,  had  one  of  these  carbons  for  the 
positive,  only  the  zinc  being  clifFercntly  arranged.  I.  was  furnisheil 
with  a  zinc  annulus  placed  round  the  lower  part  of  the  grooved 
carbon  ;  II.  had  an  identical  zinc  with  I.,  but  placed  1  cm.  below 
the  level  of  the  liquid  ;  III.  had  a  cylindrical  zinc,  similar  to  that 
employed  in  ordinary  cells. 

Table  1.— Diminution  in  P  D.,  with  tiiiif,  of  CelU  I.,  II.,  III.  and  IV. 


Pio.  I. 

.iMigy  after  a  short  lircuit.  fi>r  the  .  hcinicnl  ronslilution  of  the 
dcpolnriwT  has  been  nieanwhih-  allctcd.  If  one  opens  the  circuit 
of  the  voltaic  pi!,..  Illusf rated  above,  the  carbon  tulH-,  .stronglv 
[K.lnnHod  m  its  lower  part  which  is  adj.i.rnl  to  the  /.inc.  is,  ontlu- 
contrary,  almost  d-'stitutc  of  hy.ln.t'.i,  m  the  up|H<r  a-gions  where 
the  slrMim  hues  are  less  intenA.-.  .\s  ...on  as  the  t  ircuil  is  brok<n 
thr  carbon  t.d.e  may  be  rigarded  iw  a  km>l  of  ecll  with  hvdtogcn 
and  oxygen  a<.  two  cl<  mcnts,  whi<li  is  short  .ireuitcd  on  its«-if.  The 
eurrcnU  circulating  in  the  direction  of  the  ariows  (wc  Fig.  l)(wlablLsh 
IbcmiMlvc^  bclw.Mii  the  two  cxtrcmiti.-M  of  t|,o  electrode,  tending  to 
make  it*  |HitcMtial  uniform;  llii«-  eiirrcnts  may  fillv  !«•  teimid 
••.hlH.lai-iHiitioii  .urrentK.'  They  ccnw'  when  the  limited  iimoiint 
of  hy.lrogcn  rnrried  by  the  e|,..trolyte  i„  oxidise.l  by  the  iinbmit.,1 
^iiiinlily  of  oxygen  siirroiindiiiK  the  ii|,|M'r  part  of  the  earbon. 

From  Ihepra.liealsliiii.IiKiint  tins  airangcmcnt  presents  two  other 
,.clvai.t,.geH;  it  siippresHcs  almost  entirely  Hie  creeping  salt*  and  thus 
rimun  «  the  cofistiiiicy  of  the  inlernnl  n»i»tnnce  in  spite  of  pvh|hmii 
iM.n  of  li.|iiii|.  for  the  siirfa.  i-s  of  the  electrodiii  in  o|ieialinn  morrcly 
.dter,  It  iH  likewise  ptobnble  that  the  up|icr  alkaline  ■..iliition,  «!„.  1. 
bum*  while  the  pile  in  in  iiH...  Iian  ||,c  a.lvnnt.ige  of  .aiHinifMi 
triuc»  of  grease,  whbhinnv  -oti  fh-  mrbnt,  iiid  thus  r.  ii.ler  it  nw.i. 
,.l  to  absorb  „^^^v,^.     Tb.  ,  .|  „|„.,  e  b„,  ^^„rk.  .1 

',  ■'■•'  ''">"•  "'"•"  """"■•  '•  ..(  so,d,m»,     Th.' 

'     !•     'I    the  letmilialH  u.ih  ,,  ,   ,,„.„.,,    1 

'        ■•!  before  the  |M).   (.11  ,„  m..J,.,||.  „,„|  ,  |„.  ,  , 
'  .'^iliiple  i  hloriimti «(  (lie  /Till-  by  the  i  1,1,, i 

\"'  'I  I. Ml  uiiiildoiily  ha\e  k'lt.iill  iiiii|>err  Iioiiih.       I 

Uir  .  live  part  played  by  the  ..xygei,,  »hieb  i»  i„.> 
ix'l"  ■  r  but  nil  rxcitniil  a.  well.  Tlir  er»-*lnU  f.,tiii.  .1 
*lii        'l|>e'>r  to  l«<loi)«  to  the  fourth  crjMulhhetxiM 


Days. 

T. 

Volts. 

IT. 
Volt«. 

lU. 

Volte. 

IV. 
Volt*. 

0 

10     

0.94 
0-84 
0-82 
0-82 
0-80 
0-78 
0-74 
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0-7.'> 
074 
073 
0-72 
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0  l>4 
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o.i;2 

D-84 
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[Experi- 
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i:to 
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|.-,0     

llM)  

0'8.V 
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ISO                       

0-84 
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0'S:t 
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0K2 

The  three  celln  (I.,  II.  and  III.)  utilised  th«  tame  voliimr  of 
sa|. ammoniac  solution,  in  the  pro|Mirtion  of  12  to  l<K),  and  itrn 
ronnectc<l  to  .SO  ohms  in  each  ea.se.  Cell  111.  obviously  gave  tctv 
ba<l  result.s,  anil  the  ex|)eriments  was  topjMsl  at  the  end  of  a  month. 
.\t  the  end  of  thrw  months  ..11  No.  II.  only  yicblc.l  O.'.flxolt. 
Large  hexagonal  .'rystiils  of  nmm.uiia.al  rinc  oxyehloride  were  f.umrd 
on  thi'  /ine  and  the  vi|i|M'r  portiiui  of  the  .arlHin.  Tlies.-  <i\s>al.4 
wlinh  in  tbeir  largi-st  si/e  attaineil  22  mm..  .ritaiiilv  ptinnlM  .  .1  the 


ilis.'iilutioii  i.f  iixyuen  ill  tin'  li.iiiid.  Tin'  rittr  was  thru  n 
Its  noimal  |  loition.  nii^  the  .ell.  which  nl  thnt  linic  w 
OIHvoll  l<>ri'>  than  the  iioimal  <  .-M  I.,  grndiiallv  nnsiinir.l  tl 
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ijrecipitatioii  of  ziiK-  hytlrosido  and  regeneration  i>f  the  exciting  salt. 
The  P.D.  also  rose  from  t»-82  to  0-85  volt.  The  zint  removed  during 
this  period  of  7  months  was  1-24  gins,  per  ampei-eliour.  the  theoreti- 
cal ^alue  being  1-228  gm. 

^In  the  cells  using  the  cylindrical  zinc  the  consumption  occurred 
chiefly  in  tlie  upper  region.  In  the  case  of  very  light  discharges 
{eg..  4  ampere-hours  per  year)  1  have  even  olxserved  that  in  cells 
iu  which  the  cylinder  is  placed  rather  high  (.icm)  a  deposit  of 
crystalline  zinc  occurs  on  the  lower  part  of  the  cylinder,  whereas 
tbi  upper  region  is  dissolved  away.  The  explanation  of  this  apparent 
paradox  was  given  earher.  This  confirms  the  statement  that  forms 
of  zinc  plate  placed  at  the  base  of  the  vessel  is  most  advantageous. 

It  is  next  proposed  to  describe  an  arrangement  enabling  the  power 
<:leri\ed  per  weight  of  the  cell  to  be  increased.  In  the  bottom  of  the 
vessel  a  horizontal  plate  of  zinc,  occupying  the  eiit  i  re  base,  is  mounted. 
On  this  plate  rest,  separated  by  two  insulating  wedges,  the  carbon 
.»-lcctrode,  which  takes  the  form  of  a  large  number  of  plates  in  the 


the  folio  .ving  data  relating  to  the  rise  in  voltage  on  open  circuit  of  , 
cell  which  had  been  connected  to  a  resistance  of  80  ohms  :  — 


form  of  an  L ;  these  plates  are  connected  by  a  central  metal  rod. 
Figs.  .'{  and  4  show  views  of  this  arrangement.  A  small  model  of 
this  tyjx-,  mounted  in  a  ves,sel  9  by  12  and  containing  a  zinc  with 
100  8^.  cm.  surface,  and  with  1<»  carbon  plates,  gives  on  short 
circuit  2-.5  amperes.  This  cell  has  furnished  a  very  regular  discharge 
of  0-25  ampere  for  24  hours. 

.Some  experiments  were  made  on  the  E.M.F.  of  a  cell  of  type  I 
'i'he  external  diameter  of  the  carbon  w-as  60  mm.  and  the  internal 
.•liametcr  oO  mm.  These  measurements  refer  to  the  conditions  after 
the  cell  had  been  in  use  for  a  month  and  a  half,  the  cell  being  con- 
iii-ctetl  to  81)  ohms,  f  Jrystals  had  formed  on  the  carbon  by  the  end 
«if  a  month.  During  the  above  period  the  cell  liad  furnished  1 1 
ampere-hours  at  a  P.D.  .below  O-M  volt. 

When  jjut  on  ojjen  circuit  for  24  hours  the  E.M.F.  was  found  to 
l>e  I -22  \olt«.     The  same  experiment  « as  repeated  with  a  series  of 
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jifiiKrwBiively  diniinixhiriK  rcHiHtances  conncilcd  to  the  terminal  of 
thi;  'oli,  the  nwi«t«nc<«  being  »ubijec|uently  altered  in  the  reverse 
order.     The  following  urc  the  rexultM  obtained  : 
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It  Mill  be  seen  that  after  a  rest  of  50  minutes  the  voltage  on  open 
t-ircuit  has  returned  to  within  7  per  cent,  of  its  normal  value. 

A  comparison  of  local  action  under  practical  conditions  was  made 
between  these  special  density  cells  and  those  using  manganese. 
Four  manganese  cells  and  four  of  the  density-cells  were  mounted  in 
series  and  connected  continuously  to  a  resistance  of  700  ohm-s,  the 
average  current  being  12  milliamperes.  At  the  end  of  five  months 
the  cylindrical  zinc  in  the  manganese  cells  had  to  be  discarded,  and 
when  230  days  was  reached  (after  which  the  experiment  was  stopped) 
they  again  had  to  be  replaced,  being  very  strongly  attacked  near  the 
surface  of  the  liquid.  The  explanation  of  the  more  rapid  wasting 
during  the  latter  stage  of  the  experiment  will  be  understood  frem 
what  was  said  in  the  early  part  of  this  Paper.  At  the  end  of  five 
moutlis  the  change  in  quality  of  the  liquid  in  the  manganese  cells 
was  complete,  after  wliich  the  effect  of  the  parasitic  electrolytic 
actions  was  corresponcUngly  severe. 

The  zincs  in  the  density-cells,  throughout  tliis  period,  wasted  quite 
regularly,  and  were  almost  completely  used.  From  this  practical 
test  the  result  emerges  that,  for  the  same  capacity  of  discharge  two 
electrodes,  each  containing  150  grammes  of  zinc,  were  used  in  the 
manganese  cells,  whereas  the  density-cells  only  required  one  elec- 
trode of  110  grammes.  The  former  thus  consumed  .'5-5  grammes  of 
zinc  jier  ampere-hour  as  compared  w-ith  only  1-96  in  the  case  of  the 
lattei-. 


Correspondence.  • 

SCIENTIFIC-  COSTING. 

TO    THE    EDITOR    OF    THE    ELErTRR'I.\N. 

Sir  :  Mr.  Howard  F.  Smith  in  his  letter  deals  with  a  subject 
which  has  always  been  of  great  importance,  but  which  in  the 
futtire  will  play  a  yet  greiiter  lole.  in  works  management. 
E.xact  measurements  form  the  basis  of  all  e.xact  science  ;  in 
scientific  manufacturing  the  costing  constitutes  the  basic 
measurements.  It  is  surprising  to  find  how  many  men  holding 
iraiiortant  positions  in  industry  have  no  proper  idea  of  the 
elements  of  cost  keoi)ing.  Costs  are  looked  upon  by  these 
])eo(»ic  as  figures  to  be  estimated  from  time  to  time,  and  as 
variable  quantities  tlepending  ujion  arbitrarily  chosen  formube, 
giving  the  relationship  between  material  anil  labour  and  the 
total  Works  cost.  Now  the  works  cost  •of  a  manufactured 
article  is  a  fixed  qnantit>-  eacli  time  it  is  produced,  just  as,  for 
example,  is  its  weight,  aiul  cannot  be  varied  by  any  form  ol 
htiok-kceping  or  the  like.  .Wach  time  the  article  is  made  the 
costs  shonUi  be  forthcoming,  so  to  say,  automiutically,  and 
should  serve  the  management  as  a  criterion  of  the  elliciency 
or  otherwise  of  the  works.  The  costs  siumld  be  the  basis  of  th<' 
works  accounts,  which  should  show  from  week  to  week  tbt? 
|)rolit  or  loss  being  made. 

'I'lir  sidiject  of  costing  is  intimately  bound  up  with  the  great 
])robl(iii  in  front  of  tiie  engineering  industry,  the  establishment 
of  a  really  satisfuctorv  .system  of  "  payment  by  results. 
Compared,"  for  example',  with  the  textile  industries,  the  engi- 
neeriii"  trade  has  a  lot  to  learn  in  this  matter.  In  these  trades 
disimtis  as  to  i.iece-work  prices  and  the  like  are  ,iractically 
unh.-anl  of.  On  tli<^  other  hand,  engineering,  owing  to  its 
great  vurietv,  constitutes  u  more  dilhcult  problem  ;  it  is  one, 
however,  wiiich  is  not  beyond  the  capacity  of  engineers  td 
solve  il  thev  will  give  the  needful  stu<ly  and  attention  to  it. 

The  intimate  coiim-.tion  between  costing  and  •'  iiayment 
bv  results  "  is  due  to  the  fact  that,  in  the  future,  comiietition 
UH  a  iniuns  of  adjustment  of  prices  and  wages  will  be  of  much 
less  .Ili-cl  than  lieretofore.  This  will  be  Uie  result  of  the 
coinliination  of  einplovers  and  employees  and  the  beiioliwul 
co-o).cration  of  the  iiuJustriul  councils  which  are  being  sot  up 
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ill  accordance  with  thf  Whitley  Report.  In  the  past  the 
inefficient  firm  or  workman  was  obliged  to  improve  by  the 
force  of  competition.  With  a  co-operative  industry  this  will 
be  to  a  great  extent  removed  and  another  test  of  efficiency 
must  be  found.     This  will  be  provided  by  the  cost  keeping. 

Id  your  leading  article  this  week  you  deal  with  the  important 
subject  of  standardisation  of  machinery.  .\s  regards  cost 
keeping,  however,  standardisation  will  be  required  just  as 
much.  The  subject  is  being  dealt  with  from  this  point  of 
view  in  the  I'nited  States.  The  Federal  Trade  Commission 
there  issued  in  l!il6  a  publication  entitled  "  Fundamentals  of 
a  Cost  System  for  Manufacturers."  This  can  be  obtained  from 
the  Government  Superintendent  of  Documents  in  Wa.shington. 
At  the  present  time,  moreover,  a  special  committee  repre- 
senting the  largest  American  electrical  manufacturing  concerns 
is  at  work  upon  the  production  of  a  standardi-sed  accounting 
jjnd  cost  system  for  the  electrical  manufacturing  industry. 
It  would  be  a  very  good  thing  if  something  on  the  same  lines 
<ould  be  done  here.  Perhaps  the  British  Electrical  and  Allied 
Manufacturers'  Association  could  take  the  matter  up. — 
I  am,  &c.. 

Sutton  Coldfield,  .Ian.  11.  Charles  C.  Garrard. 


v 


A  PLEA  FOR  STANDARDIS.A.TION. 

TO  THE    EDITOR   OF   THE    ELECTRICIA.N. 

Sir  :  I  have  read  the  leader  in  your  current  issue  with  much 
interest,  and  am  only  sorry  you  have  not  extended  ytiur 
irguments  to  include  the  advisability  of  standardisation  from 
111  international  point  of  view.  Had  you  done  so  you  could 
not  have  omitted  to  include  references  to  the  imj)ortant  bearing 
which  our  delay  in  adopting  the  internatiimal  metric  system 
has  upon  this  vital  (|ue.stion. 

You  have  no  doubt  seen  a  very  excellent  Paper  by  Jlr. 
H.Tbert  T.  Wad.-,  entitled  "  The  Metric  System  and  Inter- 
national Standanlisiitiuii."  which  was  presented  at  the  annual 
meeting  of  the  .Vm.ricaii  Metric  A.ssociation,  held  at  Pitts- 
burgh on  December  'is  2'.t,  I!»I7. 

Mr.  Wade  very  truly  says  : — 

With  international  HtaMil&nU  duly  nstablislicd.  n  manufacturer  coiilcl 
I  lion  prodiiri-  for  a  furi-iRn  nmrkol  without  any  c|H-(ial  ohanxeo  of  cquij)- 
niont  or  of  tyi><'»  of  prmlurl.  and  at  the  name  time  any  nurplus  over  that 
t<<<piired  for  home  ronHuniption  i  ould  l>e  m<ire  n'adily  dispoiicd  of  abroad. 
>f  mailc  to  a  !itan>lnril  that  would  meet  aUo  the  re(|uirfmpnt  of  di.stanl 
iiitionH. 

-Am  mentioned  in  the  course  of  my  contribution  to  the  recent 
I.K.K.  discussicm  on  the  metric  .system.  I  fei-l  that  our  adopt  ion 
of  the  metric  system  has  become  for  us  a  national  necessity, 
and  when  the  nation  as  a  whole  is  in  a  [losition  to  turi<  its 
attention  from  the  [»re-oeeii|>ation  of  active  war  to  the  le.Ms 
ntimiiJating  neces.sity  of  paying  for  it.  1  am  confident  the 
'loveriimeiit  will  a|>|ireciute  that  all  legitimate  steps,  such 
a.s  the  adoption  of  the  nietric  .sy.stem,  must  be  taken  without, 
delay  in  order  to  assist  us  to  alleviate  the  burden  of  taxation 
by  the  e.xportaticm  of  liritish  manufactured  goods  in  enor- 
mously increiuu'd  ({uantitics. — 1  uiii,  Ac, 

Manchester,  .Ian.  I  I.  II  \itUY  Al.l.i'ocK. 

THE  I'RdlircTION  OK  DUCTILK  Tl'NGSTKN. 

TO   THE    KIMTOK  OK  THE    EI.E(TRI(IAN. 

Sir  :  As  solicitors  for  Durum  I.imit4>d,  the  well-known 
iiianufiictiirers  of  ductile  tunuslen  for  filament  lamps  and  other 

l«ur|i(>seM,  our  ull^-ntion  bus  I n  called  to  the  letter  of  .Mr. 

lohnOray  in  voiir  iM.MU'' of  l^  r.-mber  2Hth.  and  to  hisstatenoiii 
that  "  Mrilish  Thomson  llniiitoii  Co.  were  supplying  their 
whole  rei|uireiiien(s  of  diK  III''  tungsten  for  Mnr,da  lamp  lila 
iiieiils  in  I;M2  by  mnniidu  i  nrr  ikl  their  l{iii{b>  works." 

Mr.  Gray's  ntntemeiit  «  ill  !"■  receivod,  no  duubt,  with  amiiHe- 
oienl  by  many  lamp  muinil<i<  tiirent  in  thi.i  rmintry  ;  hut  tliere 
iH  reull\  no  exciiw  for  tin-  iiiaceiimrv  of  lu^  -•iitt<-ment,  inn-*, 
mueli  tin  Mr.  Knmer,  ilo-  ■"  .  ret*ry  of  lli>'  llntMh  Thiunsoii 
lloiistoii  Co.,  ill  nil  nlliilavil  liird  by  liiiii  in  tlo'  urtion  broiii-lit 
by  that  erimpuny  l^(nln'<l  Mi-wrs.  Diirniii  l.iiintrd  fur  infriii^-e 
ment  of  their  puteni  N..  .!l..''il.1,  of  JiHn;.  win.  Ii  m  lion  was  iIh 
iniised  l>y  Mr.  .liHtuf  \>.tl.urvand  the  Couri  ..(  Appeal,  swore 


that  between  October  1,  1912,  and  September  30,  1913.  the 
totalproduction  of  tungsten  wire  drawn  at  Rugby,  as  evidenced 
by  the  production  sheets,  was  .5.83.5.686  ft.,  of  which  more  than 
two-thirds — viz.,  3.821,247  ft. — were  drawn  from  tungsten 
rods  and  coarse  wire  imported  from  the  General  Electric  Co. 
of  .\merica. 

The  total  production  of  finished  wire  manufactured  and 
drawn  in  its  entirety  at  Rugby  was  only  2,01 1 .839  ft.,  and  the 
value  of  much  ot  that  for  lamp-making  purpo.<es  can  be  appre- 
ciated, .since  the  production  sheets  show  that  quantities  of  this 
were  in  lengths  of  less  than  1(K)  ft. 

AUowint;  for  wastage  only  20  per  cent..  whicS  would  be  very 
generous  at  that  date,  and  allowing  3  ft.  to  a  lamp,  the  British 
Thomson- Houston  Co.  only  made  wire  in  its  entirety  for 
•536.490  Mazda  lamps  during  the  period  mentioned.  It  will, 
in  addition,  be  noted  that  this  period  includes  nine  months  of 
1913,  whereas  Mr.  Gray  speaks  of  1912,  when  his  company 
could  hardly  have  been  more  successful. 

Having  had  his  attention  called  to  the  matter.  Mr.  Gray 
would  not  wish  us  to  omit  to  notice  that  the  secretary  also 
admitted  the  importation  of  lamps  from  America  during  the 
same  period. 

Having  proved  the  inaccuracy  of  .Mr.  Gray'sstatement,  we 
may  be  permitted  to  add  that  our  clients,  Messrs.  Duram 
Limited,  are.  and  have  for  some  time  past  been,  manufacturing 
millions  of  metres  of  drawn  tung.sten  wire  at  Hanwell.  and  ari' 
far  more  competent  to  supply  the  whole  of  the  requirements 
of  the  United  Kingdom  than  the  British  Thomson-Houston 
Co. — We  are,  &c., 

10.  New-square,  London,      Speechly,  MvMFORn  &  Crah.. 
Jan.  15. 

[We  regret  that  pre.ssnre  on  our  .space  compels  us  to  hold  over 
.some  corres|>onden(e. — En.  A".] 


Education    and    the    Fodfralion    ot" 
Itrititsh    ludiLstricN. 


The  Ediieation  Committee  of  the  Federation  wa.-  eliar^ed  liy  the 
Council  with  the  general  oonsidemtion  of  the  ctluentioii  of  the  eountry 
and  its  relation  to  the  iinproveinent  of  industrial  efliiieiicy  :  and 
a  .statement  has  now  been  issue<l  on  the  subjevt.  The  statement 
hn.s  partieiilar  reference  to  Mr.  Fishers  recent  Bill  on  Kdiicstion 
whi<-ii  wa.s  withdrawn. 

Till-  Conimittet-  9U|)|>ort  very  heartily  .Mr.  Kinher^-  -nuiiesiion  that 
.■oni|iulsory  eilucation  for  all  uji  to  the  «^•<•  of  14  ••ihoiilil  In-  e«ta)>liKheil 
Thev  an-  not.  however,  in  atsrivment  with  Mr.  Fislu-r  ^  proiw>sal  to 
im|)})sc ooinpulsory  |wrttime  i-^liuation  at  the  present  tiim-  on  allohildn-ii 
in  this  eountry  up  to  the  age  of  IS.  From  tin-  answvrs  whuh  havt-  l»i-ii 
n»coiveil  to  a  i(Uestionnain*  iksiumI  to  the  iiii'mlien*  oi  thf  Ktxft'ration. 
it  is  evident  that  in  ever>-  industry  this  pr<'|Himl  is  viewttl  with  i;rc»l 
alarm.  M  the  same  time  thi'  Committ<v  fi-el  that  they  an-  in  penrral 
aeconl  with  .Mr.  Fisher's  views  on  msoiidnry  ediuntion.  and  thev  have 
thon'fon-  deeided  to  reeomnu-nd  that,  in  pla. f  of  Mr  Ki>hi-r's  pr»ni»»al 
for  rompulsory  part-lime  rontiniiataon  rdination.  a  liU-ral  sysU'iu  of 
wholctim.'  iHliieatioii.  for  N-Uste<l  i'luldn<n  -hould  N-  a.lopt.-.!  as  Iving 
nion-  suited  th  the  ne«l«  of  Ihi-  pn-si-nt  lim.'  Th'-y  •••ii-id.r  that  men- 
advanlaai-  woiiUI  ho  ohtainiHl  hy  (jivinj;  "  full  tiiin'  .ours.'  to  those 
I  liililn-n  m.ist  eal*l>le  of  U'lK-litiim  liy  il  ihoi  l>v  a  fviieral  -ysirm  o( 
part  line- islucation  ilsdiT  whirh  the  m'on-  aM--  i-hildnMi  wduld  in<-vi1«lil> 
Is-  k.-pl  l>ac  k  to  the  slamlanl  of  iIi.vm.  nu-nlally  inf.rior  t.>  them  They 
(e<-l.  nion-over.  very  »troH);ly  thai  a  |n-rusl  ol  <-i(jht  hours  a  wis-k  t«ki-n 
lUit  of  working  hours  woiiiil  imixi.,.  a  luinli-n  U)>on  many  induntrirs 
whieh  Ihi-y  would  U-  i|Uil.-  unalile  to  U>ar  i-xr.-pl  «s  thi-  n-u<ll  of  a 
proc-css  of  v.-ry  itradual  di-v.-|opnient.  Thi->  wouM  i»iiii  .iit  that  in 
iM-rmany  llii-«  vi-ry  ditTirulty  wa-  frit,  ami  at  thi 
rompulsory  part  lime  sysli-m  m  that  eounlrx  pro\  i 
ail-iptioM  onl\  (or  a  very  sni.ill  niimlx-r  of  lioiii»  a  « 
gradually  <-\li-iidisl  to  suit  lie-  lonvenienr 
irrnrd  nil. I  I  hi-  prrvailinu  hs  al  nmditions 
li.hinit  111.-  -.  h.-me  pn.vid.sl  f.-i   .  !..«  .  .  in|' 
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be  taken  out  of  working  time.  The  Committee  strongly  recommend 
that  organised  games  should  be  included  in  any  scheme. 

The  Committee  feel  that  it  is  most  essential  that  any  extension  of  the 
time  devoted  exclusively  to  education  should  be  very  gradual  in  order  to 
allow  the  necessary  adjustment  to  be  made  in  the  labour  markets.  At 
the  same  time  they  would  very  strongly  advise  that  in  selecting  children 
for  higher  education  care  should  be  taken  to  avoid  creating  as  was  done, 
for  example,  in  India,  a  large  class  of  persons,  whose  education  is  un- 
suitable for  the  employment  which  they  eventually  enter. 

Of  the  2,044  replies  which  have  been  received  on  this  subject  1.186 
Iiave  approved  the  proposal  of  whole-time  education  for  selected  children, 
whereas  only  23  are  in  favour  of  part-time  education  for  all  children. 
Two  hundred  and  thirty-three  firms  suggest  a  ccinibination  of  the  two 
systems.  The  remainder,  very  largely  consisting  of  the  cotton  industry, 
approves  of  a  combination  of  whole-time  and  ])art-time  education, 
provided  that  both  are  confined  to  .selected  children.  It  is  considered 
hy  several  indu.stries  that  the  adoption  of  the  system  of  universal  part- 
time  education  will  be  fatal  to  their  future  development  and  even  to 
their  continued  existence. 

The  first  part  of  the  Memorandum  is  devoted,  therefore,  to  suggesting 
the  outline  of  a  scheme  which,  in  the  opinion  of  the  Committee,  might 
secure  the  following  three  objects:  («)  The  provision  of  an  improved 
elementary  education  for  all  children  :  {!>)  The  provision  of  sufficient 
facilities  to  enable  a  selected  number  of  really  able  children  of  whatever 
ilass  to  obtain  a  secondary  education  :  and  (c)  To  enable  the  best  of 
those  who  have  obtained  a  secondary  education  to  obtain  a  university 
or  higher  technical  edueatioii. 

(Jexerai.   Schkmk    i>r    Kut  iatkin. 

The  Committee  suggest  that  all  <  hildren  should  receive  a  compulsory 
education  up  to  the  age  of  14,  and  that  this  age  should  not  be  extended 
until  sufficient  teachers  and  facilities  can  be  provided  to  enable  this  to 
Ih-  done  efficiently,  and  until  the  labour  market  has  adjusted  itself  to  the 
new  conditions.  This  is  almost  unanimously  approved  l)y  nearly  2,000 
firms  ;  in  fact  only  six  vote  against  it.  At  the  age  of  12  the  children 
should  be  divided  into  two  classes  : 

(a)  The  more  promisimj  children,  who  should  pa.ss  either — 

(i.)  .Straight  to  a  secondary  school  with  the  object  of  commencing  a 
full  course  of  whole-time  secondary  education  laid  out  to  cover  a  definite 
jieriod  of,  say,  4  or  '>  years,  or  (ii.)  To  a  junior  technical  school  with  the 
object  of  undergoing  a  special  full-time  technical  and  vocational  training 
calculated  to  fit  them  for  the  particular  industry  which  their  parents 
desire  them  to  enter.  This  course  should  also  cover  a  definite  period  of. 
.ay,  3  years. 

(d)  Thi  IfM  promiiinri  rhildrei).  who  should  continue  in  the  clcmentar.V 
M-hrml  until  the  end  of  the  school  period  in  which  they  attain  the  age 
of  14,  receiving,  however,  during  these  last  two  years' a  more  genera' 
training  calculated  rather  to  develop  their  character,  general  intelligence, 
and  |»owerM  of  observation  than  to  increase  their  knowledge  of  educa- 
tional subjects.  Part  of  this  training  might  be  directly  vocational  and 
intended  to  fit  the  child  for  the  particular  industry  which  it  will  enter 
at  14.  This  would  ap|>ly  more  especially  to  towns  and  districts  whi<  li 
are  almost  exclusively  engaged  in  one  industry.  This  subdivision  is 
practically  unanimnuHly  approved. 

The  secondary  ami  junior  tetJmical  courses  would  necessarily  be 
voluntary.  Provision  should,  however,  be  made  to  recompense  parents 
to  Home  extent  for  the  loss  of  the  earning  power  of  their  children,  in 
order  to  encourage  as  many  of  the  selected  children  as  possible  to  take 
thiw  courscK  and  to  loniplcte  them. 

In  wldition  to  these  whoh--time  continuation  courses,  the  Committee 
connider  that  it  may  also  Ik-  necessary  to  meet  the  conditions  of  some 
induNtrieH  by  providing  a  part-time  continuati<m  course,  consisting 
partly  of  time  which  would  otherwise-  be  spent  in  imlustry.  Out  of 
1.42(1  firms  replying  on  this  )>oint  1,092  say  that  this  system  would  lie 
particularly  valualile  lo  their  industry. 

The  .Memorandum  c<inilude»  with  suggestions  fur  carrying  out  a  scheme 
o(  eduintion.  It  Is  regarded  as  e>sen(i»l  that  the  (nuility  of  teachers 
"hould  In-  iniprovi'd,  and  that  there  should  lie  greater   centralisation   of 

•  oritrol.  no  that  teachiTs  have  a  wider  field  for  promoliim.  Further, 
the  I'ommillee  lonsiiler  that  the  present  sysli'm  whereby  control  is 
divided  among  county.  I'ounty  liorough.  anil  aalonomous  area  uuthor- 
illrn,  and  then  aub. divided  among  boards  of  managers  for  groupeil 
provided  w  h'xilii,  mOiooI  managers  (or  nim-provideil  hilmcils,  and  govern- 
iMK  iHxIie*  tor  «eeoiiditry  education,  muHl  inevitubly  be  injurious  lo  the 
Hencral  eHiiieniy  of  the  t«-ni'hing  stafT.  Thi-y  (iiriher  coiiHider  that  it 
woulil  In-  montdenlralili'  that  temliers  should  not  indulge  in  acute  i)fpliti(  al 
.md  other  conlrover»-y  of  n  pulilic  nature. 

The  Heicinilary  luhiMili.  iijiould   lie  entered   bv   the  Hpi-<-iftlly  seh-cted 

•  hililren  nt  the  age  of  12.  The  Cominltlei-  »|s,,  .oiiMder  thai  for  the 
pr. -••Ill  only  ihiwe  children  who  hnvi-  given  i-vidcicc  of  marked  ability 
•  li',.i|,|  pr-u  eed  to  »  uiiivi  niily  cdui  ntion,  nnil  they  l«lii  vi-  (hat  a  suitable 
pr,,ni,,ii  irl  liuriurie*  iirid  HchohirxhipH  will  proviilc  f,,i  tliew-. 

•|l„    I  ,,„,iM,it f  ..pinion  that   much  of  the  miIih-  lo  industry  o{ 

-  >■  ■  '  '        '    i-n  IimI   from  tin-  lack  •■(  pt-ipcr  fai-ilitii'ii  for 

I'  ,  „,  from  the  i-duralioiiid  .    i  .l.li.  hmeutH  In  lllp 

i.l  .  1,,..  Im-i  1,11.,. I  ih..>,.  I..  i.M  Ml  imlustry,  hiuI 

'       '  '  l.ii/li  a  peiienlage 

III.'  learned  pro- 

I   l,ir  loo  niinll  a 

'    '  III.     I, 1   '  ••iiniy  Couiiiil   have 
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pi'  >  i.iis  in  hnphnzard  and  to  u  large  extent 


the  result  of  nomination  and  personal  influence.  They  have  reached  the 
same  ccmclusion  as  the  Committee,  that  a  more  scientific  system  should 
be  set  up.  in  which  the  attainments  and  abilities  of  the  young  persons 
individually  may  receive  .due  consideration  in  their  appointment  ti> 
positions  in  industry.  The  Committee  believe  that  the  first  essential 
in  securing  such  facilities  is  the  establishment  of  a  suitable  appointments 
board  or  similar  organisation  at  every  university  and  every  technical 
school  of  university  rank.  This,  however,  would  not  in  itself  bo  sufficient, 
and  it  would  be  necessary  to  provide  some  central  clearing  house  to  which 
manufacturers  could  apply.  This  function,  the  Committee  think,  might 
well  be  filled  by  some  such  body  as  the  Federation  of  British  Industries. 

COXCLUSIOX. 

The  Committee  of  the  Federation  of  British  Industries,  in  making  these 
recommendations,  feel  it  necessary  to  add  that  in  their  opinion  the- 
importance  of  the  subject  cannot  be  exaggerated,  nor  the  difference 
which  will  be  made  to  the  national  welfare  according  as  the  alteration.* 
in  the  educational  system  arc  well  or  ill  advised.  They  believe  no  effort 
or  expense  should  be  grudged  in  educating  the  future  citizens  of  the 
nation,  but  they  are  convinced  that  it  is  absolutely  necessary  to  avoid 
the  dangers  that  would  follow  the  adoption  of  hasty,  ill-considered 
changes.  The  conseciuences  of  any  change  may  take  years  to  manifest 
themselves,  and  reforms  should,  therefore,  be  limited  not  only  to  the 
means  that  may  be  available,  such  as  the  supply  of  suitable  teachers, 
but  by  ordinary  prudence.  At  the  present  time  no  part  of  the  problem 
requires  such  drastic  and  immediate  handling  as  the  provisiom  of  aa 
adequate  supply  of  teachers  trained  for  their  important  work,  and 
imbued  with  a  sense  of  the  high  national  value  and  responsibility  of  the 
duties  entrusted  to  them  by  the  nation.  Although  the  demands  on 
their  time  during  the  exigencies  of  the  war  have  prevented  the  Com- 
mittee making  a  more  exhaustive  report  than  they  have  done,  their 
study  of  the  subject  has  led  them  to  the  conclusion  that  to  enlist  the 
interest  and  active  co-operation  of  employers  is  a  national  need,  and 
they  strongly  recommend  that  the  Federation  of  British  Industries, 
through  their  local  organisations,  should  be  recognised  as  a  body  com- 
petent to  be  represented  upon  Local  Education  .Authorities  under  thc- 
existing  provisions  of  the   Edvication  Acts. 


Kepoi'l  <>i'  Coal   Conservation  Sub- 
committee. 


In  what  follows  we  give  .some  criticisms  on  this  important  report  by 
Mr.  ["''raiik  H.  Whys.tll,  chief  engineer  and  manager  of  the  tireenock 
Corjjoration  Electricity  Department,  who  writes  a.s  follows : — 

I  agree  with  tlie  main  eoncliisioii.s  arrived  at  in  the  Report  of  th** 
Siib-Coinmittec  on  Coal  Conservation,  but  think  that  our  criticisin** 
might  with  advantage  be  left  to  a  later  d.ate,  when  the  Board  of 
Trade  Klectric  Supply  Committee  have  issued  their  Keport.  It  is 
true  that  many  of  our  ])resent  generating  stations  ought  to  bo 
supplied  in  bulk  from  other  stations  wliich^show  more  economical 
generating  costs.  The  cheapening  of  the  .supply  for  all  purposes 
by  more  efficient  methods  of  production  and  distribution  is  of  first 
importance,  so  long  a,s  the  supply  does  not  suffer  in  reliability. 

The  establishment  of  a  few  large  snper- power-stations  must 
naturally  result  in  a  great  saving  ii\  fiud  consumption.  On  the- 
other  hand,  any  iioliey  of  re(-oiistrm-tion  by  the  (iovernment  should' 
not  be  decided  on  without  considering  the  national  safety.  An- 
aerial  bombarihncnt  of  a  few  super-stations  might  cripple  and  pos- 
sibly almost  eiitin-ly  iniiig  to  a  stoppage  a  wide  iiulustrial  area. 
There  is.  therefore,  a  good  deal  to  say  hi  favour  of  a  midtiplieity  of 
moderately  economical  power-stations,  not  only  from  the  view  of 
saf(-ty  ill  war-time,  but  also  on  the  score  of  reliability  of  supply.  .\ 
considerable  number  of  well-e<iuipped  generating  stations  of  medium 
capacity,  adequately  iiiter-connected,  would  furnish  a  more  i-eliable 
.supply  than  a  few  large  statioii.s. 

With  regard  to  the  size  of  generating  units  recommended.  I  doubt 
whether  the  small  ineren-se  in  eeoiioiiiy  of  the  ;i(t.lMM)-ii.f.  unit  over, 
say,  the  7.(MKl.ii.i>.  unit  would  be  worth  striving  for  at  the  expense 
of Voiitiniiily  of  supply.  I  rci-ogiiise  tliat  the  ideal  site  for  a  generat- 
ing sliilion  is  in  the  centre  of  a  coalniiniiig  district,  assuming  that 
mi  abundance  of  (oiideiisiiig  water  is  availiibU-.  In  Americii.  large 
power-Ntalions  have  been  erei-ted  al  the  pit  iiioullis,  and  energy  is 
traiismillid  over  high-tension  lines  lo  the  industrial  distrieU.  but 
there  is  still  diKciWHion  over  the  commercial  advantages  to  la-  gained 
by  the  liiiiismisKion  of  energy  by  cables  as  compared  with  the  cost 
of  eariyiiig  fuel  over  like  distances.  I,o.s.se.s  in  IransmiHsion,  added 
to  the  i-apital  elmiges  on  the  lines  and  IranNriuniitig  plant,  might  in 
ranny  ensiM  prove,  on  investigation,  to  be  greiiter  than  tlio  freight 
ohnrgPS  o(  fuel  fniMl  the  pit  liiouth  lo  tlie  industrial  eeiiti-e.s. 

Oil  Hii-  loiileiilion  that  priviiti-  lathi-r  than  public  iMitlioiities 
would  be  niiwl  likely  to  exhibit  initiative  and  lesoiiice  in  the  carrying 
out  of  siiot)  a  wluiiie  iih  the  Coiiiinitlee  favouiH,  it  is  lii-ld  in  elce 
tlic-ily   eiicli-H   that   the   activities    and    devehipmeiit    of    municipal 


JanlaRY  18,  1U18. 


THE  I ELECTRICIAX. 


589 


enterprise  iii  electricity  .supply  have  been  greatly  hampered  by  the 
restrictions  and  obligations  laid  upon  them  by  Acts  of  Parliament 
{ramed  many  years  ago  with  the  object  of  protecting  the  interest-; 
of  ratepayers.  It  is  true.  also,  notwitlistanding  the  comparisons 
iiiade  in  the  Sub-Coniniittee's  report,  and  in  spite  of  the  restrictions 
referred  to.  that  many  municipal  inidertakings  are  to-day  selling 
electric  energy  at  prj<es  comparing  favourably  with  the  charges  by 
j)a\ver  companies.  In  citing  the  ca.se  of  the  Newcastle  Co.  as  an 
example  of  centralised  production  over  a  large  area,  it  should  be 
bonie  in  mind  that  the  supply  is  given,  not  from  one  siiper-station, 
l)ut  from  several  {.'cnerating  stations  feeding  on  the  one  network. 
Having  reyaid  to  the  best  utilisation  of  our  fuel  resources  and  to 
the  importance  of  reliability  of  supply,  a  properly  organised  scheme 
of  linking  up  existinir  jMjwer  stations  and  eliminating  small  in- 
efficient plants  would  seem  to  be  a  better  .solution  of  the  problem 
than  th(f  centralisation  of  jxiwer  generation  in  comparatively  few 
areas.  Ixniislatioii  could  be  adopted  for  hindering  the  waste  of  fuel 
;it  uneconomical  stations,  antl  for  preventing  new  generating  plants, 
i.f  comparatively  small  capacity  from  beini!  laid  down,  except  at 
iHjsitions  where  cheap  fuel  supplies  and  ample  condensing  water 
f  loilitie-s  were  available.  Small  undertakings,  both  municipal  and 
•  ompany.  which  have  hitherto  shown  commendable  enterprise  in 
■  itering  for  a  chcaii  -iupjily  to  their  consumers  wouUl  have  thus  an 
opportunity  of  proving  their  capability  to  provide  a  supply  a.- 
moderate  and  reliable  as  could  be  fiirni^hcfl  from  n  large  station 
situat-^il  ■J'lmc  distaiiic  frnni  tlirir  .in-.i-. 


Patent   Record. 


l*<irli;iiii<'iit<iry    Intel  lii><'ii(*<>. 


Australian  Zinc  Concentrates.-    In  tliilinuNCdfi  i>mmon.s  on  Monday 

Sir  .\.  MHnh\  -t.iti-.|.  m  ii  ply  tu  a  cuiistiim.  tliut  arrnnjicments  had  Ihtm 
miKli-  f'lr  till'  trr-iitnii'iii  of  a  i|unnlity  of  Vustralinn  7.inr  concentrates  at 
works  ti>  Ik'  in-i|iil  ,i[  .Vvnniiiuuth,  and  ni'ijulintions  fur  the  treatincnl 
•  if  further  iiuantil  n-  at  Widnes  and  possibly  elsewhere  were  in  progress. 
.Sii  su(!eefti"in  liml  Ih-ih  made  fur  the  tre.itment  of  the  concentrates  in 
N'Tway 

Non-Perrons  Metals  Bill.  The  CiMninittee  stage  of  this  Bill  was 
1'  -umcd  on  Tiicsilii\.  uli.-n  -cvcml  amendments  were  made  for  tin-  pur- 
!...,(.  fif  «v  iirniii  III-  •limimiliiMi  of  Herman  infliiem  e. 


SPECIFICATIONS  PUBLISHED. 

The  loasmr.s  abstract  from  some  ot  the  specifications  recently  published  kaye  been 
specially  compiled  by  Messrs.  Mewburs,  Ellis  &  PgYOs,  Chartered  Peient  Aienis, 
70  and  72,  Chancery-lane,  London,  W.C. 

Wheneuer  the  date  applied  ror  diljeis  from  the  dateon  iMch  tke  apr.'/.-j.'/j':  was  iodied 
tt  tke  Patent  Office  the  former  is  giuen  in  brackets  alter  tie  title. 
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Dfti.ir  t'ommniiding.  l.ieiil.Coli.nel  C.  H.  Clw,  V.U. 

Itr.lers  f.-r  llic  Wp«'k. 

nlliicr  (..I  the  Week.       I.irlll.   !'    Ili.w.len. 

Next  lor  Duly.     S<<.-Lieni.  K   CjivwimmI. 

I'roniolinn.     Serjieanl  (i.  H.  Hrwins  In  In- ST^eunl   .Vriiniun'r. 

Monday,  .Jan.  21.  X...  3  Company,  l\..W  lo  8.:|0.  l{«riiit«'  Drill,  li  :i" 
t»  H.M.     .Signalling  S<-ction.  i>:M  lo  H,30. 

J  iii-^duy,  •bin.  22.  lyetnn' <«n  DiinnlilionK  «l  tl.IMt.  Phy^tienl  Drill  ainl 
Hikycmi'i  Kindling,  7.:ill. 

VVeilnewlny.  Jan.  23.  No  I  I'liniiuint,  t-Jltp-nrhuiK,  Ae.,  at  ll.:io 
|{/iruil-'  Drill.  (1.;MI. 

i  liursday,  .Inn.  2-1.  No.  2  I 'iMiipan>,  Knlrrnehinu,  A<  ..nl  H.O.  Ri>eniil->' 
Drill.  it..'lll  .SiuiiHliiii)!  Si  lii'i'iH.  n:|l)  In  H,:|ll.  .Vmlnilancf  .Section. 
li  3(1  to  s,3ll 

I'ridiiy.  .hill.  2.'i.      .Mnnkelrv.  .'i.3ll  In  M.I). 

.■intunlny.  Jnn,  211.  .Mil-kelr>  .  2  (.'•  In  4.4^.  Kiinllinu.  Ae..  (nr  ihi'  wlmli 
ror'jw,  2.4.)  to  4. 4.'.. 

Siimliiy,  .Inn.  27  ('nniniiuiilanl  a  I'nriulr  nl  WnlerliHt  Nlation.  M  4>'i. 
o|i|M»ili>  Nn,  III  pliitlnnii  rnilnriii.  Miiveniii'ki',  wnlrr  iMittlen  nnil 
inuu*.     .Miililnv  riillnn>  In  •"■  ■  nrned. 

si'Kiui,  Ni.rnri.  ,MI  ilnll.  will  luke  (ilm  ■-  ni  lienili|ii«rter»  mile-" 
nlherwi.e    •tiileil       \  i.liiiil.  et«    an-    n'miiide)!    ilmt    the    rniiue    nl 

l<<'Ue.lir Kil   i.  .|...eil,   iin.l   nil  nnitkelry   will   l«'  done  nl    lieml 

i|Miirter«       Nn  nil  ml"  i  ■■!  ili<   rnr|>«  nr  nlliet  |»r«nn  will  Im-  ullnwiil 
in  llie  niliier*     Me.-,  lie    l.i.  Iiirr   ItlMiln.  Ilie  I  iinl<-en  orlhr  liiklleri.  - 
diinnir  llie  lime  llie  iioiu'i    1-  n|i..|i       ttnriiil*  Mill  allrnil  |nr  l-'ii; 
iifN-rini/  In.lrnelinii  mih  ih.    (  nnipiinie^      The  M.I),  will  ulleinl 
Thii-..l,n   .,.■..(■•.   M..    I  .,.r,Hin,li..n  ,.f  I!.  .  i.,.i.  nl  il,nil 


APPLICATION'S  FOR  PAtENIS. 


Nr 

meters.    (JIJ?l6.Swlf»rUnd-l 

-    -  .    .     '.Vorkinc  "■■■•""'■■ '"•'-!»- 
Novemtsr  20.  1917. 
"090  Biniamiii  Elictric  (Ltd.)    Uithtlnt  Jevicrs  (or  in. 
U.Si 
17.091  Cri  . 
17,095  B.T 
17,111  Bi: 


'7.U0  P,  . 


cycle  bracket. 
-vicrt  adapted 


U.S.A.  Federal  Census  ul  Electrical  Utilities.     Ii  i«..tiiie.| 

III  the  lOr.  Illi.ll  Unil.l  lli.il  ..  reil,  i,.|  I  ,  M-iis  Will  lie  lllkeli 
111  the  llllteil  .Stiili-  illlllll'j  l'l|.><  nivelllll'  llli<  pHol  Vi-iir. 
K'liiliiiK   III   leiitml   •jr.  III.     ||({|||    iiimI    |iiiuer   slHlinilt,       .\    jire- 

liiiiinury  re|Mirl  will  \«  i»^«ueil  lute  in  I'.il*  ■••  ••.••N  ■■■  I'l'' 
anil  the  riiiM|i|i>te  rejiiirt  will  (tillow  hii<  i. 
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November  27.  1917. 
1 7.493  Edwards.    Electric  hand  lamps. 
17.508  TREST.-tA!!..    Insulator. 

17.5!  1  Wester;;  Elkctric  Co.    Signalling  generators. 
17.517  Dowsing.     Electric  heating  elements. 
17525  Gomez.    Electric  teleohony. 
17,529  B.  T.-H.  Co.    (G.  E.  Co.)  '  Vacuum  electric  discharge  devices. 

November  28,  1917. 
17.608  AtJTOMATic  Telephone  Mfg.  Co.  &  Ray.    Automatic  telephone  systers 
17.612  &  17,628  Gramkont.     Electric  furnaces. 

]  7.61 7  BscvN  &  Persy.    Receiving  or  detecting  apparatus  for  .sound,  &c..  wav<s. 
l7.627  CiE  Gekesale  D'E'-ECTRiciTE.    Steam  turbines.    (20.'I0.'17.  Fra.ice.)' 

November  29,  1917. 
!  7.fc4£  Evan's.    Electric  switch  and  dimmer. 
17.655  Redfesn.     Seat  for  tramcars.  Sic. 

16.673  Pla.rsaht.     Electromagnetic  devices.  &c. 

17.674  Marino.    Spintherometers  for  automatically  setting  tools.  &c. 

17.675  Tredelect  Ekoikeeking  Co.  &  Smyth.     Commutators  for  dynamos  or  motors. 
17.679  Nev.-.     Electric  switches. 

17.689  CORNU.    Mercury  vapour  lamps. 

November  30,  1917. 

17.699  Adamscn.     Electrically  operated  rivetting,  &C.,  machines. 
17.745  Fleming.    Electric  torches. 

1 7.700  Gains.  Hall  &  Moody.     Electric  furnaces. 

17.751   B.  T.-H.  Co.  &  Clough.     Regulating  mechanism  for  dynamo  electric  macn.nes. 
17.769  British  Ever  Ready  Cc.  &  Goodfellow.    Flash  lamps. 

17.772  O'JILL.     Alternating  current  rectifiers. 

17.773  Hamburg.    Automatic  signalling  on  electric  tramways.  Sic. 
17.775  ViCKERS  (Ltd.)— Barclay  Dynamo  electric  machines. 

December  1.  1917. 
17.788  Turner  &  Wilkinson.    Electric  switches. 

17.801  Blomley.     Joints  for  electric  welding  on  ^hin  materi.il. 

17.802  Chambers  &  Lucas.-  Electrical  ignition    apparatus   for    internal 

engines. 
I7.S23  Roberts.    Starting  mechanism  for  magnetos. 

December  3,  1917. 
17.841  Stewart.    Alkaline  electric  accumulators. 
17,849  B.  Peebles  &  Co.  &  Webb.    Dynamo  electric  machines. 
17.372  Berliner.    Telephone  apparatus. 

17.874  BcussoN.    Connecting  cables  or  wires.    (U/9/17,  Fr.ince.) 
17,876  WiLLcoocs.    Sparking  pliihs. 

December  4.  1917. 

17.954  Marine  It  Mavrcw.     Storage  batteries. 

17.955  Price.     Instruments  for  testing  batteries.  &c. 

!7,923  McO-iRE.     Electrical  instruments  for  trsnEmission.  &c..  of  sound. 
17,930  Langdcn-Davies  !i  Soames.    Electromagnetic  clutches. 

17.941  Ho.;e,     Leading  in  wires  of  electric  lamps.  &c. 

17.942  Whitney.    Secondary  batteries.    (20.9/17.  U.S.) 

17.945  Bairsto  II  Fcwler.    Distributors  for  high-tension  magnetos,  &c. 
17.965  Blaizot  &  Mo»i«.    Sparking  plugs. 
17.977  Thckscn.     Electric  signalling. 

December  5.  1917. 
'7,966  B.  T.-H.  Co.    (G.  E.  Co.)    Electric  insulators. 

'8.014  Etchelis.  CONCDON&  MuiR.    Electric  contr  ol  apparatus  (or.  hydraulic  cranes, 
ic. 

Controllers  for  electric  motors^ 

i  POLINKOWSKY.      Machine-switchini;  telephone  System. 
KLiOR.      Electric  interrupters.    (19/1/17,  Fraice.) 
•ELIOR.     Igniticn  starting  apparatus.     (2/3/17,  France  ) 
machines, 
jlst  devices  for  starting  purposes. 

December  6.  1917. 
I8..086  Bell  Ic  Davey.      Electric  signalling. 

13.070  Steh.  r-iG  Telephone  &  Electric  Co..  Bell  &  Cavey.     Electric  signalling 
18.060  Greville.     Electromedical  apparatus. 
18.102  '.'f-'  "IDE  ELEcnicAL  Storage  Co.  &  Heat.     Wood  separators  for  sec^rdary 

;e,li:  Hk--ley    Telei;riphy. 


Conmtercial  Topics. 


Oece.-iiber  7,  1917. 
Locklnc  out  disene-iired  levels  on  electric  signalling  systems. 

,r;r..     rr.,r.r.  r.'-r.\  u.r  ~;rrrr  ..nd  prism  reflecting.stereojcopes 


■  systems, 


(7/I2/I6,  France  )  < 


18,216 
IB.22S 
ia,22(> 
1 8  228 


December  B.  1917. 
Wavooot)  Otu.    (Otii  Elevator  Co.)    Alternating-current  relays.    I 
TUOKB*.    Automatic  elecin     «.;c>.e; 
TuaNIK.     Electrically  c; ' 
B  T.-H  Co,    (O.E.  Co  I 


Tyneside  Electric  Power  Supply. 

At  tlie  meeting  of  the  Newcastle  Chamber  of  t'onmierce  last  week. 
Mr.  H.  W.  Clothier  pre.'^ented  a  report  of  a  sub-committee  of  the 
Chamber  on  the  qnes>tion  of  electric  potier  supply  in  Northumber- 
hind  and  Durham. 

The  report,  which  had  been  sent  to  the  Board  of  Trade,  stated  that  4 1 
consumers  had  given  evidence  before  the  sub-comuiittee.  The  evidence 
of  these  witnesses  was  imanimous  to  the  effect  that  they  were  entirely 
satisfied  with  the  supplj'  of  electricity  for  their  various  purposes  provided 
by  the  electricity  supply  undertakings  of  the  district.  There  were  no 
complaints  whatever  to  make,  and  the  consumers  were  met  by  the- 
supply  undertakings  in  every  possible  manner.  The  use  of  electricity 
had  enabled  them  to  effect  economies  owing  to  the  low  cost  of  current, 
and  the  adaptability  of  its  use,  thus  making  further  industrial  devclo])- 
raent  possible.  The  committee  had  noted  the  restrictions  imposed  by 
legislation  in  the  past  which  had  had  the  effect  of  retarding  development 
and  prejudicing  the  supply  of  cheap  electrical  energy,  and  was  of  the 
opinion  that  in  any  future  legislation  much  could  be  gained  by  a  study 
of  the  existing  conditions  in  Northumberland  and  Durham,  where  the 
fullest  advantage  was  taken  of  the  resources  availaVile. 
*  *  *  * 

Miners'  Safety  Lamps. 

Ill  the  aiuiual  report  of  the  Chief  Inspector  of  Mines  for  1916,  it  is 
stated  by  Dr.  Wheeler  that  with  most  of  the  safety  lamp  mamifac- 
iiirers  engaged  in  munition  work  few  ne^'  types  of  lamps  were  sub- 
mitted for  test. 

Three  new  types  of  flame  lamps  and  three  electric  lamps  were  aji- 
proved  and  several  modifications  permitted.  Difficulty  was  still  being 
experienced  in  getting  British  manufacturers  to  produce  safety  tamp 
glasses  capable  of  passing  the  necessary  tests  and  conforming  witli 
general  requirements  as  to  colour,  shape  and  uniformity.  Two  different 
brands  had  been  approved  which  compared  favourably  in  most  respects 
with  the  foreign  brands. 

*  *  *  * 

Priority  Claims  and  Certifleater. 

A  meinorandum  has  been  issued  explaining  the  plan  adopted  by 
tlie  Government  for  deciding  questions  of  priority  ot  manufactures 
and  their  bearing  on  the  conduct  of  the  war. 

These  ipiestions  are  decided  by  the  War  Priorities  Committee  which 
was  appointed  some  time  ago  by  the  War  Cabinet.  The  Committee  is 
assisted  by  a  permanent  vSub-conimittec  composed  of  representatives  ot 
Admiralty.  War  Office,  Ministry  of  Munitions.  Air  .Ministry-  and  Ministry 
of  National  Service.  The  War  Priorities  Committee  performs  its  func- 
tion of  allocations  largi'ly  through  the  medium  of  Allocation  Subcom- 
mittecs.  composed  of  representatives  of  the  various  consuming  depart- 
ments concerned,  and  differences  of  opinion  ociuriing  within  these  Sub- 
committees arc  referred  to  the  War  Priorities  Committee. 

Jn  addition,  a  Sub-committi'c  has  been  .set  up  which  deals  with  works 
of  construct  ion,  both  public  and  private.  In  order  tliat  the  requirements 
of  the  Pul>lic  Services,  such  as  transport,  light,  heat,  power,  &c.,  may 
receive  jiropcr  consideration,  a  tieneral  Service's  Committee  has  been 
appointed  by  the  War  Priorities  Committee,  undin'  the  chairmanship 
of  Mr.  .Iiihii  Wiinnald.  .M. Inst.C. E.,  with  n'picsentatives  from  the 
.Ministry  of  .Munitions,  .\dininilty.  War  Office,  Hoard  of  Trade,  and  Local 
Govi>rnmcnt  Board.  This  Committoc  considers  tlic  requiroments  of 
these  services  and  formulates  on  their  behalf  demands  which  are  taken 
into  account  by  the  War  Priorities  Committee  in  thiir  allocation  of  the 
availalilc  supplies  of  the  various  commoilitics.  Thi'  chairman  of  this 
Committee  is  assisted  by  an  advisory  committee,  whosi-  particular  duty 
it  is  to  inquire  into  the  neeils  of  the  various  general  industries,  the  main, 
lenancc  of  which  is  not  vital  to  the  supply  of  war  material  or  to  the  life 
of  the  idinmunity.  but  wliich  it  is  desirable  to  preserve,  if  such  preserva- 
tiem  lail  l]c  secured  without  sairilicing  interests  deemed  essential  to  the 
Kucicssfiil  proK(!cution  of  the  war.  This  .\dvisory  Committe-e  i«  com- 
posed of  .Missi'K.  Ceorge  IC.  .\lexandcr.  Kenneth  Chance,  Alex.  Walker 
ivnd  Henry  Woodall,  M.  Inst.C.  ii:..  and  Sir  .\rcliibald  Denny,  lU.,  with  a 
icprcscntalivcof  till'  HohiiI  of  Traele.  Tiic  secrcljiry  of  the  War  Priorities 
Coininiltee  is  ( Oloui'l  R  .1.  Hyrm\  C.M.C.,  I  1.  Pall-nuill.  S.W.  Applica- 
llons  for  rrinrilv  Ccrliliealcs  and  permits  shoidil  ccnitinui'  to  be  .scrtt  to 
llw  I'riciiilv  |l.|Nulmeiil- of  llic  Adniirall>  .■iiid  .Minislry  of  Muiiitioii.>i. 


The  National  Debt  and  Empire  Resources  Development. 

Mr.  II.  Wilson  Fox.  M.I'.,  lecliir.d  I'cfore  the  I?o.\«l  Colonial 
liihlitulc  laM  week  on  •  The  Payment  of  War  |)eli(  by  Developm.iil 
u(  Kinpiie  INsource.s."  and  dctaihil  .-ouie  iif  the  enlerpri.-es  which 
Icailing  niciiiheis  of  the  Kinpire  Hesourct's  Devehipmrtit  Coinmitteo 
had  piiqM.  d  shonUI  l,e  .mnleitakeii  by  the  ,'<lale,  including  the 
iiiipoi'tiilioii  .it  jiMlin  pidduclsfrom  the  tropical  regions  oftlie  Ivmpire,' 
CO  o|ier.iliiiii  uilh  ll-.e  Dominion  and  Slal  •  Cii\  eiiiineiils  in  Canadil 
in  llii'ileMl,,|,i,,rnl  of  cm  hu.d*.  ai.d  the  coiih.I  dnlioii  of  ll.i- cle<trie 
liiiwer  .MiipiilN  nl  ihe  I'riilid  Kiii).iloni. 

The  li'ctni.i  |miimIimI  ouI  I  he  I  I  lie  post,  war  leveniie  wRicli  the  (;o\eni 
iin-nt  woiiM  l.r^e  lo  raisi'  imild  no)  be  less  thiin  flUlll.iHKI.Iinil  |>ci  ^miimimi. 

.Siiine  new  iIicmI  of  oliti'iniiiK  the  money  nni^l   he  foiuid.       Tcxatioii  o( 

iiii|Mirl»  »  ■     II  a  liiirly  lo  yield  iiiiy  sum  which  woiilil  u"  bn  to  meet  our 

II In  :   ll"   i.nileii  of  the  iiiconie.t'i:  \  .I'lild  not  he  iiiereii.<cil  indelinilely. 

Hliilc  Ihi 1  ■  ilplti (  wciilth  nlicioh   in  cyiMcii<e  »i.al.l  lie  found  Ic 
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lif  claii);piou.-i  i'lid  impiac  tic^hli-.  The  new  method  must  be  based  uixiri 
till-  production  of  new  wealth  umler  conditions  which  would  assure  to 
Ihc  State  itself  the  direct  receipt  of  a  substantial  share  of  the  profits 
iarne<l.  That,  at  any  rate.  wa.s  the  belief  and  L'ospel  of  the  Empire 
Kesources  development  Committee. 

With  iv^iard  to  tinanie,  it  was  proposed  that  the  precedent  of  the  c.Kist- 
injj  Development  ( 'omntissiim  of  the  I'liited  Kingdom  might  be  followefl. 
except  that  the  Board  for  the  Development  of  the  Resources  of  the 
l','mpir<-  which  it  wa.s  proposed  to  set  up  shoidil  have — what  the  Develop- 
ment Commission  did  not  have-  full  executive  authority  in  the  matter 
of  expenditure  within  its  own  sphere.  It  was  further  suggested  that, 
ill  the  first  instance,  provision  for  its  operations  might  bo  made  on  the 
basis  of  tlO.O(Ml.<HM)  |H-r  annum  for  111  years.  It  was  not  contemplated 
that  the  Treasury  Kxche<(Uer  shouhl  be  thi-  only  .source  from  whiih 
capital  might  !«■  tlrawn.  If  the  Statutory  .\uthorities  it  wa«  propoped  to 
create  to  conduct  the  various  I'nterprises  in  which  the  State  would  pHi- 
tieipate  were  organised  upon  a  share  and  debenture  basis  in  the  ordinary 
way  it  wiiuld  be  possible  and  advantageous  to  offer  sueh  debentures, 
guaranteed,  if  necessary,  by  the  State  as  to  principal  and  interest  either 
wholly  or  in  part,  fiu-  sulwcription  by  the  poorer  classes  of  the  eoiii- 
munity.  The  lecturer  was  convinced  that  if  that  policy  were  followed 
there  iieed  lie  no  fear  that  the  capita!  rei(iiii;eil  for  the  etTeetive'proseeii. 
tion  of  enterpri^e^  such  i.>(liose  sUL'L'cstecl  would  be  impeded  by  any  want 
of  capital. 


Industrial  Councils. 

At  llie  llieetillLi  of  tli 
A-sociiiti.in    last     HCeU 


■l.ilifax  Briiiieli  of  the  Workers'  F.ducationu' 
.\Ii.  .[.  H.  Whitley,  M.P..  explained  Pome 
iloiibtful  ((iicstioiis  «  hich  had  arisen  in  cdMiieetioii  with  the  proposal 
to  establish  Industrial  ('oiineils. 

■Mr.  Whitlkv  said  that  llic-re  wi's  some  little  iiiiM-onccption  as  to 
whether  the  proposals  of  the  Whitley  Heport  were  voluntary  or  com- 
puluoiy.  They  were  volunlary  from  lH-i;iniiing  to  eiul  ;  there  was  no 
question  of  I  iiMipiiUion  in  them.  The  Com  mil  tee  came  to  the  conclusion 
that  to  propose  anything  of  a  compulsory  nature  would  lie  to  do  more 
harm  than  goml.  The  formation  of  the  CouiK'ils  mii'.t  1h'  principally 
the  work  of  I  hi'  indiislries  tliemseVe-'.  but  I  he  success  of  thc-cheme  must 
depend  upon  a  general  agn-emeni  among  the  various  organisations 
within  a  given  industry.  The  Councils  would  be  inde|X-ndent  bodice, 
ejecting  their  own  ofticeis.  and  free  to  determine  their  own  fuiietioiis  and 
I  roi:oduie  with  reference  lo  the  pn<.i'lie:'.l  nceils  of  each  trade. 

Tile  report  had  Im'iii  iMlerpreled  as  meiuiing  that  the  general  con 
libjtion  which  was  .'.uugesicd  should  be  applied,  without  inndificp.tion. 
to  o'.ch  indiislry.  That,  as  was  pointed  out  by  the  .Minister  of  fjlboiii. 
vas  entirely  contrary  to  the  view  of  ihe  Covernuient.  It  was  obvioii^ 
Itat  no  rigid  >ccheine  could  be  i>pplieil  to  all  industries;  each  industry 
must  adopt  such  proposals  in  llie  report  es  seemed  suitable  to  its  own 
needs.  It  wii-.  made  cli<iii  by  .\|r.  Roberts,  in  his  cjreular.  Ihrt  the 
repri'seiitation  cm  the  I  ouiicil  was  iiiteniled  lo  be  on  the  basis  of  existiii'.: 
orgnnisutions  amoiii;  employers  and  uorkmen  in  each  iiidiiHtry.  although 
It  would  lie  o|M'ii  lo  the  Council,  when  formed,  to  grant  repre.senlatiiii 
lo  any  new  bixlies  that  niiuht  i miie  into  exiHlence,  and  which  might  be 
eiililleil  lo  representntion. 

It  was  not  true,  as  had  Inch  -oiiiifested,  IhnI  the  schemeK'asintended 
lo  proniole  c  iiutpulsory  arliiinilion.  Whatever  agris'ments  may  be 
made  for  dealing  with  dixpute-  iiiii>t  In-  left  to  the  indilslr>'  itself  to 
frame,  and  their  elliiiency  iiiiihI  depi'iid  on  the  i  o  iiperatinn  of  the 
'>i'.;»uinationii  c  luiceriii'd  in  ciTryiiii:  ihein  out. 

\nother  i|ueHlioii  which  had  Iscn  aokeil  wao  :      Would  the  majority 

cie  of  one  of  Ihe  Councils  hrve  llie  effecf  of  eiinl rolling,  against  the 
Aislie*  of  either  of  Ihe  eoiixliliieiil  Miilhorities  of  mIiIcIi  Ihe  Council 
eonaisled,  the  trade  unions  on  the  one  hand  or  the  employers'  oVgnnisa 
«ion»  on  the  other  ?  "  That,  -aid  Mi  Whitley,  loiild  not  be  so.  The 
Committee  did  not  unlleipale  thai  theri<  would  be  uny  ileciding  by 
majority  vole  unlesH  Imlh  partie«  to  the  eonntitution  of  Ihe  Council 
■KIVMI  that  it  slioiild  lie  so 

Tbn  ni'onslriiclioii  of  our  iiiilii-iiii  I  'Ifriri  after  the  nnr  could  mil  be 
the  work  of  one  partv  rlone  <  <  ii.mhK  the  employers  coiilil  not  do  it 
for  thonwelves  -.  mdei'd,  lie  del  n.l  tlinil.  il  c  ..uhl  be  done  at  all  Wllhoiil 
eO'Oiirnilion  aniongHl  nil  eiigi<uecl  in  iiidii«lt\.  iind  ihe  I  onmiitliH'  Ihere 
fore  proposed  Hint  from  Ihe  indn  ulin'l  woriix  up  lo  the  |HMilioii  of  the 
Inihmlry  ux  pari  of  the  c„.r\  i.  c  ■•!  Ihe  >'ciiiiniiinwenllli  there  iihould  be  ,' 
<ystem    111    I  o.o|K'rii|ioii    belvticii    .  le  |>l<i\  er<   mill   employetl,     ,S|M<akiiit: 

of  Works  I  oiiiiiiilleei.  h el  •  I'   i   v>  I hey  lind  iH'en  Irlptl  the.\  had 

ling  very  much  to  impl'o^  iiii: 
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London  Electricity  Supply  Loans. 

During  tlie  year  litlli-lT  the  various  Metroiiolitiin  Borougli 
Councils  wtio  own  electricity  supply  undertakings  raised  14  loans, 
aggregating  €93,622.  for  extensions  of  plant,  mains.  &c..  compared 
with  2S  loans,  amounting  to  €172.()28.  in191.5-l(>.  Since  1S»0  the 
lx)iidon  f'ounty  Council  has  sanctioned  o2.->  loans  to  Metropolitan 
Borough    Councils    'agi.'reL'atliiu    ».'(;. ."s I. OO.'ii    f.ir    . '•    ■       "■  -  i.|.|y 

purposes. 


Electricity     Supply. 

£xteii.sioiiN. 

Bath. — The  city  electrical  ciiginrer  Mr.  I-'.  Teague)  has  bfei» 
iiLstruetcd  to  inquire  if  it  wou.'d  be  possible"  to  obtain  the  plant 
required  to  r.-!pl.ice  the  Diesel  engine,  if  sold,  in  readiness  for  next 
winter's  load. 

BriStoL — .\t  the  meeting  of  the  C'ori>iration  last  week  Aid.  Oeo. 
Pearson  moved  the  adoption  of  a  report  of  the  Electrical  Committee^ 
rpcomniendiiig  that  application  be  made  for  sanction  to  purcha.se 
.1  (i.lXH)  kw.  turbo  ajternator.  four  water  tube  boilers,  together  with' 
switchgear  and  other  accessories,  for  Feetler  road  works,  where  some 
ailditions  to  buildings  will  be  require<l.  at  a  total  cost  of  £76,0(XL 

.\ld.  I'KAKsiiN  said  it  would  have  Ix-en  iiniu-ces.sary  for  him  to  say 
iniich  if  Mr.  I  liarlcs  Wills,  a  former  chairman  of  the  Kleetrieal  ( 'ommittee. 
had  not  written  a  letter  <h-preeating  the  expenditure  of  suiih  a  large  sum 
of  money  at  present.  .Mr.  Wills  wrote  as  if  Ihe  .scheme  advix-ated  by 
the  Coal  Conservation  (.'omniitteo  was  entirely  new.  whereas  it  hi<l  been 
disciissefl  for  some  years,  and  notably  by  their  engineer.  Mr.  H.  Kara»fay 
PriH-tor.  The  chief  thing  they  wen-  aiming  at  was  to  sup|>ly  cheap 
Iiower.  and  if  they  coiihl  give  power  at  .Xvonmouth  at  a  halfpenny  |kt 
unit,  they  would  lie  doing  a  great  ileal  to  liijlp  the  deveUipment  of  Ihe 
docks,  'i'hey  had  plant  e(|Ual  to  ll.."i4ll  kw..  and  they  bad  in  sight  new 
demaiuls  amounting  to  4,774 kw..  which  w.nild  bring  their  total  con- 
siiinption  up  to  12,S.">!(  kw..  which  would  Ih'  in  excess  of  their  cajiacity. 
I'nder  these  eireuinstanees.  they  wen-  abundantly  justilied  in  pro|ioRing 
to  inen-ase  their  plant  lo  I7..'i4l)kw.  He  had  never  nioviil  a  report  witU 
meetei  eontideuce. 

The  luciiion  was  seconded  and  a<lopled  unanimously. 

Colchester.-  The  Council  ha.s  dccfdcd  to  send  a  doputatioit  to  wait 
on  the  L.C.  Hoard  to  urge  the  necessity  of  allowing  extensions  of  tho 
electric  supply  niulertaking. 

Elland.  \pplieation  has  been  made  for  .sjinetion  to  .«  loan  o' 
•.I'.iHKi  f,,i  electric  supply  extensions. 

Maidstone.  Tie  Council  reiently  adopt(-<l  tie  Kle<trical  Eii- 
giiucr's  proposids  lor  the  extension  of  Ihe  electricity  generating; 
plant,  anil  subject  to  the  consent  of  the  necessyirv  (.'overninent  |)<v 
partnients  being  obtained.  on!ers  for  the  following  plant  have  been' 
i;i\  en  : 

Wi-ter  IiiIm-  boiler  of  2."i.lM«l  lb.  i-vn)Hinition.  with  stokers,  brick  work 
•-ellinits.  foundations,  forced  draft  and  Hue  work.  t:-i.:M^ :  continBoncies. 
I'.'ilMI  ;  I. ."(Ill)  kw.  turlio.alternator.  ■  oudensi'r.  pumps,  air  lilter  diid  inter- 
eoniieiting  pi|H-s.  t.S.H4."i  ;  I.IMMI  kw.  -tnlic  Iraiixformer.  C^WI ;  l.l>OI>  kw. 
rotary  converter.  l'2.'"i.'i  ;  high  and  low  lension  -witehgear.  C4.M» : 
■cleani  and  water  piis-s.   Cl.-ill  ;    biundntiiii»  and  builders'  work.   t.llKI  ; 

ecintiniteniies.   fl.lMKI;    Intel,   t2l.lll><l. 

Southend  on  Sea.-  The  electrieal  ennineer  (Mr.  R.  Hirk.Mt(  has  I  reu 
aiitbiin-,d  1.1  |iiiivlmse  from  the  Niclans.-e  HoilerCo.  SO  l«ii!er  lube* 
lit   tli  pel    till  C-. 

.Mr.  »irki-it  i»  lo  ri>|Mirt  upon  the  i|uestiou  of  cibtainiiiK  i-lrttri.-  wagiiiia 
b"  I  he-  enrtatie  of  ciial  lo  the  ehslricily  works. 

SpenborOUgh.  The  I,.i;.  Unurd  have  s.inrtioiicd  the  CouiK-ir* 
ipplic  Mliiiii  (or  saiulinii  to  .i  lo;iii  of  t,S.2l7  f.ir  exl.-nstnns  of  tho  rh"-- 
trieily  iiiiilerlaking,  Hitluuil  hnliliug  n  t.s  il  iiiqiiir\ 

iH  ilieaniiiiinl  n-nuind  l':i.!'mi  isfoi  I.  ,.si. 

I'.'l.ssxfornilary  converter  nml  -witehi;.  '  ""* 

(iir  1  ablexin-piivabl,.  in  '.Vi  vertr-i.  .iiid  i  i  ■  !•    iii 

lii>ears> 

Walsall.  An  agreeniPiil  is  lo  •  i'  oillenil  into  with  lie  Wnat 
Kniiint  ic  II  Spriny  Co.,  for  a  supply  of  eiineiit  t«»  their  WaUall  work*. 

West    Hartlepool.      Tho   Ixirtmgh   rlecln.  al   riiu-oieer  iMf.   .1.    W 
Ilk  I   b.i>   b.eii   iiislriieird   l.i   pi-or.T.I   "  itb   tb-    >"•■• ••ions  f,.r 
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General. 


Gainsborough. —  Tin'  Council  will  oppose  the  api)lic<ation  of  Mr. 
-Ths.  Marshall  fur  i  |.iovisional  order  as  it  thinxs  no  private  monopoly 
..{  ek'otrieitv  supply  should  be  created  in  the  district. 

Increased  Charges  for  Electrical  Energy.— The  charges  for  current 
iit  till  following  places  are  bemg  increased: — 

Ai  Haslinj:ilin  the-  charge  for  hghting  is  now  .Jd.  per  unit  and  ior 

•  iirr.;u  for  tramways  tlic  charge  will  he  IJd.  from  April  1  next.  For 
heating  and  power  aud  for  public  lamps  the  charges  have  been  increased 
l>y  a  further  10  per  cent.,  making  25  per  cent,  in  all. 

Halifax  Electricity  t'urnmittee  propose  to  incre.;se  their  charges  by 
12i  per  cent,  ior  lighting  and  heating  and  20  per  cent,  to  power  con- 
S'xmcrs  not  under  agreements. 

iJahlin  Klectrie  !^ul)|lly  Committee  hare  decided  to  iiurc.-^e  their 
<  hargc.<  by  '.d.  per  iniit  for  lighting  and  Jd.  for  power. 

A'.  Belfast  inere.\se-  of  Jd.  for  hghting  and  Id.  for  power  are  being 
made. 

The  charge  by  the  Shropshire.  Worcestershire  &  Staffordshire  Electric 
Power  Co.  for  current  supplied  to  the  Borough  of  Dudley  is  to  be  in- 

•  rcisc-d  by  121  per  ce:it. 

At  West  Ham  the  following  rates  have  been  adopted  : — For  hgliting.  a 
Hat  rate  of  (id.  jH-r  unit  (the  maximum  de:nand  system  being  cancelled)  ; 
.'Id.  pir  unit  for  10  per  ■cut.  of  power  consumption  and  remainder  at  Ij'd.  ; 
h'ju.sehold  tariff  tlii  per  kilowatt  and  Id.  per  unit ;  heating  l|d,  -.  hire 
iiud  maintenance,  with  nuniniuni  |)ayment  per  hour,  3Jd.  A  ipinimum 
"f  £1  per  annum  per  service  is  to  be  charged. 

At  ( '  >hie  a  flat  rate  only  of- .")|d.  has  been  adopted  for  lighting  (in- 

•  rcis<'  Jd.)  and  for  )Kiwer  the  charges  are  increase;!  Jd.  per  unit.. 

At  Bo?kenhni  the  charge  for  lighting  has  been  incrcised  to  Sd.  per 
iiuit  ami  power  aud  heating  charges  by  .Id.  per  unit.  ' 

East  Ham  Council  has  increased  its  charges  to  private  consumers  and 
for  publii-  lighting  by  IS;',  per  cent.,  making  .33.^  per  cent,  over  pre-war 
The  charge  for  current  for  tramways  is  increased  10  per  cent,  (total  20  - 
)«T  cent.). 

The  South  lx>ndoii  Eleetrie  Supply  Corpn.  has  increased  its  charge^ 
'ly  a  further  II  per  cent,  (total  20  per  cent.).  For  lighting  in  i)rivate 
I'sjdeniies  the  charge  is  to  be  <>d.  per  unit 

-At  Blackburn  the  charges  for  light,  he.it  and  power  arc  increased  a 
tiirther  10  |xr  cent.,  the  pre-war  rental  of  meters  is  increased  20per  cent., 
.wid  a  minimum  eonsuiuiition  charge  of  2s.  Od.  per  meter  per  (|uarter  is 
/"  1m.*  niafle. 

Southampton  (orppration  has  increased  its  charges  for  cwncnt  by  a 
'irthir  10  per  (int.  itot.'l  2o  per  cent.).      - 

Provisional  Order  Transfers.— Tlie  Roaid  of  Trac'e  ha.s  pxtent.'ed 
foi  oiii'  \.ar  frdip  i'.iHh  iii.st..  the  time  limited  formaking  the  transfers 
.iiilhori-.-i|  by  the  Warminster  and  liradford  (la-Avon  Electric 
(.ighljtj-  Ordprs.  lOU. 

Rochdafe.-  .\t  th.'laxtm  "etit);:  of  the  Corporation  it  was  stated  that 
.MewHri-.  T.  Roliin^on  Sc  .Son  had  voluntarily  agre<d  to  annul  a  con- 
tract for  i-lwtricity  >np|ily  enti-rcd  into  with  the  Corporation  b?fore 
the  war.  It  wa-  statid  that  this  noiiUl  mean  a  gain  to  the  Cor- 
)K)rali*,ii  ot  CJ.OdOa  year. 

St.  AnneS-on-Sea.  M  the  iiu*t  meeting  of  the  Urban  Council.  .Mr. 
L«igh  (tfuted  the  plant  at  their  eleetrieity  works  was  taxed  to  its 
utmo't  capacity,  th'-  lonMuinptioii  of  electricitv  being  nearly  double 
■what  r  u,i.-  lii.^t  yeiir.  princj|mlly  owing  to  tlie  increase  of  industrial 
I'""'- 

Stepney  < London i.  On  Wednesday  the  Council  aulhori.-ed  th.- 
Klectrieity  Supply  Coinniittee  to  dispow?  of  ii  large  number  of  are 
hiiupH  alio  HitiiigK.  whicli  the  engineer  (.Mr.  W.  C.  J'.  Tapper)  thinks 
lire  not  lik<"ly  to  be  t.-ioMlat .'d.  in  view  of  the  ii.se  of  the  half-«alt 
lnia|i. 

Th-  ''ornMt^tf.i.  nporl  llint  tin-  iimximuni  loail  during  the  year  ended 

Iiiivftieni  I  >  :017.|(17  .'10  wait  lumps  (agst  :t4.").K:t:i  in 

I  th-   oiitpul  of  ,  iirreni  during  the  period  from  April  1 
■  'm.-,  IT.-,  unit',    (u.rain'.t  2:i.7:iS,077    for  corresponding 


li 


and  tlius  reduce  the  number  of  liorses  and  mechanically  driven  vehicle: 
in  the  city. 

Mr,  Neville  Chamberlain  stated  that  tramways  laid  in  ntacadam  road- 
were  doomed  and  that  there  woidd  be  an  enormous  development  o 
sleeper  track  tramways,  which  were  in  reai!ity  light  railways,  for  passengeil 
and  goods  traffic. 

Glasgow. — .\t  the  meeting  of  the  Corporation  last  week  the 
chauiuan  of  the  Tramways  Committee  (Mr.  Moiitgonicry)  stated.! 
in  reply  to  a  question,  that  the  tramway  track  was  not  in  quit* 
sncli  order  as  it  was  before  the  war.  because  there  was  such  a  scarcity 
of  labour  and  materials. 

Before  the  war  a  staff  of  SCO  men  were  employcil  on  the  work  of 
keeping  the  track  in  condition,  but  there  were  no-*-  300  cinistantly 
employed  on  day  and  night  shifts.  The  track  might  l)e  "jolty"  in 
parts,  but  no  effort  was  s])ared  to  keep  the  track  in  as  good  order  as 
possible. 

Goods  TraflSc  on  Tramways.— An  article  in  the  "  Daily  Express  " 
of  tlie  loth  inst.  advoc-ates  the  u.se  of  the  tramways  for  the  transport 
of  footl  and  other  goods. 

It  is  suggested  that  the  growing  difficulties  of  the  transport  .of  food  aud 
other  goods,  due  to  the  shortage  of  petrol,  horses  and  labour,  might  be 
lessened,  if  not  wholly  removed,  by  utilising  more  fully  the  existing  tram- 
«  ay  routes.  The  tramways  were  laid  down  mainly  for  the  conveyance  of 
industrial  workers,  and  in  nearly  all  c-a.ses  the  tramway  routes  pass  close 
to  railway  stations  and  industrial  works.  Branch,  liiu-s  from  existing 
nu'.in  lines  might  be  laid  down,  running  into  large  industrial  works  and 
railway  goods  stations.  These  lines  would  not  require  to  be  more  than 
")0  to  iOO  yards  in  length,  and  along  part  of  eacli  branch  would  be  a 
transit  shed  with  suitable  platforms"  for  loading  and  unloading.  I'he 
coaches  would  be  loadeihup  during  the  day,  and  when  the  ordinary  tram- 
way traffic  ceased  (between  midnight  and  4a.m.)  the  coaches  could  be 
driven  to  their  destinations — viz.,  goods  stations  or  other  industrial 
works.  .Vfter  dealing  with  the  advantages  of  and  objections  to  the  pro. 
]>osals,  it  is  pointed  out  that  in  many  places,  such  as  Margate,  llamsgate, 
IjOwes-toft.  &c..  which  are  at  present, running  their  tramways  at  a  loss, 
some  of  the  lines  could  be  taken  up  and  utilised  for  the  l)raneh  lines  sug- 
gested. A  number  of  passenger  tramc-ars,  which  at  ]u-esent  arc  not  being 
utilised  to  their  fullest  capacity,  could  be  converted  into  goods  carriers 
at  an  a|)]>rei-iahly  low  cost.  The  taking  up  and  laying  down  of  the  tram- 
wav  lines  eoiil.l  he  jierfcirmed  bv  (icriuan  pi-i.soners.  with  a  proportion  of 
skille.l  ni-n  M~  si,p,-ni-,,is. 

London  United  Tramways. — The  d-rectors  of  the  London  I'nited 
Tramways  (  Ltd  )  have  signed  an  agreement  with  the  Lonclon  County 
Council  settling  all  matters  of  difference  witli  reference  to  the  pur- 
chase by  the  Lond.)n  County  t\uoicil  of  the  comjiany's  tramways  in 
Hammersmith. 

Th-  Coun-il  will  pay  to  tie-  loiiipaiiy  £3:1.'). 000  in  sati.sfaelioii  of  all 
th-  items  included  in  the  arbitrators  award  of  Feb.  12.  11112.  which  until 
th"  date  of  the  agreement,  h-is  been  the  subject  of  litigation.  Included 
in  the  purchase  money  is  the  Chiswick  power  station  and  dciml  of  the 
eoiiipe.ny.  The  Ciuiu-'-il  further  agree  to  pay  forthwith  112.000  towards 
til"  costs  incurred  by  the  company.  The  ]nu-chase  money  is  to  la-  i)aid 
on  or  before  the  CNpiralion  of  one  year  from  the  dcerminntion  of  the  pre- 
sent war.  but  until  the  purcli-ise  money  is  piid  the  com]mny  arc  to  remain 
in  possession  of  the  purchased  tramways  and.to_take  the  tratlie  rei-cipts. 
From  and  after  tlie  completion  of  the  lun-i-hase  the  Council  aiul  the  com- 
pany are  to  have  reciprocal  ruuniui;  ])owers  over  the  lines  of  tlu-  other, 
and  the  present  [arraugcim-nt  between  the  c-onipany  and  the  railway 
companies  for  through  bookinvs  at  Shepherd's  Hush  and  Hamntersmith 
arc  to  be  eoiitinu(-d  by  the  company  until  the  completion  of  the  purchase, 

Southend.  The  L,(i,  Hoard  have  refused  to  .sanction  a  loan  of 
l'»,l.'>o  for  the  i)ir(-lmse  of  electric  vehicles,  but  cO'orls  are  to  be 
111  "Ic  to  induce  the  lioard  to  recon.si<ler  the  matter. 

Soilthport.     t)n  Tnesda\   the  Coipoiation  decided  to  puri-hase  the 
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fiit(iiii.  I 

Worceiler.  ThvCoriKirntiim  will  fimtribiite  i~:,u  from  the  oIcp- 
Irii  ily  •hp.iltiiiciir  (outiriU  the  eiml  of  layini;  nil  i-'e  trie  iilaiii  to  the 
%riiliT«i»rk»,  nnd  Iruii-forinrr.  -,«  il.ligr,u.  Ac. 


undertaking  of  the  Soiitliporl  *   Kiikd.dc  Tr.iiii 
as  from  the  Ist  inst. 

The  (<iiii|)any  will  maki-  m  p.'\iiieiii  of  iI.l'oo 
rcveniK-  a(-(-ount,  and  will  il--f(-r  paynu-nl  of  the 
.Inly.  I!I22.  or  earlier  at  tie-  Corpoi'-iit ion's  oplioi 
the  ditheiilly  of  raising'  ii  loan  ilnrini;  the  war. 

Tramway  Workers'  Wages.    The  men  am 


ivs  Co,  for  t;:u».(M)(» 


rpoiation  ou 
inoncv  until 


.ler  to  gel 


■'Electric   Traction. 


drivers   and 
huve  iii.idi-  a 
£1  per  week  < 
Coinmille  •  o 

York.     Tin 

eoiicern  Ilu-  a 
uodeliiicd    I 


Ihroughont 


the   trannvay 
111   iiii-rcase  of  wnr   wat 
i-s.      The  matter  lias  b( 


women    engaged   fl" 
the  count  I  y 
amounting  to 
.■lerie  1  I  1 1  b  ■ 


iidncU 

h-iiiand   loi 

I  pre-war  ra 

1  1  r  d-.:clio  -. 

-  CouiK-il  ri-cciilly  n-solved  that  it  vieweil  with  greal 
ppoinlment  by  I  lie  Hoard  of  Trade  of  a  eonnuitlee  with 
wer.s  in  connection   with   the  supply  of  miid-iials  and 


Birmingham. 


I,4i<l  t<(M'k  the  Corp<, ration  adopi.,|  ^n  iinpiir<iiiil 
il  -  I  the  I'ldilic  Work*  Coiiiinltloe  dealing  with  Ihe  w idiiiiliu  of 
bMl   o.  .11,  nllel,,,!  •ondx. 

'     "  "I'  l""l I  '-   liWKl    ii'id  il  i-.  propow.d  to  iol..|,l  u  m-parnle 

' ■  I''     -.li.-mi.  would  In.  inrrii'il  out  over  n 

lo  the  I'lililii    Work-  ('oniiiiitlrc 
of  prcinix--  ii»  h'liHC-  (ell  in.      || 


laboiO'  for  lianiwiiy  iiiidertiikiogH. 

The  Conn,  il  i-iin.<ider  th-i(  the  (-ommillee.  if  il  is  nei-esHary  to  .  ..nliiuie 
il,  ahould  ill  .  i.nsliluled  on  the  basis  of  securing  reprcsi-uli'tioii  ol  llic 
manloipnl  ni.l  private  iiiliTesIs  eon.-criieil  proporl  ionule  lo  I  li.-ii  magni- 
tudo;  Ih'il  il  isiiiipin-liiiit  Ihiit  Ihc-huirmaii  of  sn.-h  cnitnilt.-.- should  b>- 
entirely  fn-e  from  any  asHoeiiilion  with  any  Irnllie  imdi-rtaking  likely  to 
Ih)  »II«<eled;  iiiiil  thil  an  emergemy  or  vigilinu-e  coiumittee  shiudd  he 
mtabliiilieil  til  prolecl  municipal  inlei-c-MtH  in  couniti'lioii  with  any  Covrrn- 
">"i>'  "■  ' -villi  n.iiaril  I.,  i •     -    i....l-i,Ml.iie.- 
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Imperial   Notes. 

Australasia. — Thi-  Jirisbane  Electric  Trajnwnys  Investment  Co. 
•lia.'r  been  infonncd  l»y  cable  that  Bills  recently  introduced  in  the 
•(Queensland  Lefrl.slature  (I)  provide  for  a  drastic  reduction  of  fares 
ijti  the  Brisbane  tramways. which  will  restrict  the  company's  profits 
it)  o  ]K-r  cent,  on  the  valu.>  of  the  tramways  :  and  (2)  authorise  the 
purchase  of  the  undertaking:  by  the  Uovenuuent. 

Th<;  Publi(^  Works  (  oinnuttcc,  Tasmania,  recommend  that  preliminary 
■Work  on  the  Kin^'  River  hydro-electric  undertalung  )h'  carried  out  at  an 
estimated  e.v|x-nditiirc  of  £iO.OOO. 

An  automatic  teli'plionc  switchboard  is  to  be  installed  by  the  Post- 
mastet-f  leneral's  Dcjit.  at  Malvern  ( Victoria),  at  a  cost  of  £oH.OOO. 

The  Victorian  Premier  (Sir  .Vr.E.K.  Peacock),  in  his  recent  si)cech  on 
the  motion  for  the  second  rcailing  of  the  Melbourne  and  Metro|X)litan 
Tramways  .Authority  Bill,  said  the  need  for  a  central  authority  was 
generally  a<lmitted.  I'nder  the  Bill  the  powers  of  the  temporary  boatd 
would  pass  to  the  nr-w  authority  created  l>y  tho  Bill,  and  not  more  than 
sis  months  later  the  authority  would  take  over  the  assets.  &c.,  of  the 
Prahran  &  .Malvern  Tramways  Trust,  the  Hawthorn  Tramways  Trust 
the  Melbourne,  Brunswick,  Coburi.'.  Kitzroy.  Xortlicotc,  Preston, 
South  .Melbourne.  Koot,scray  and  .Melbourne  and  Ksiicndon  tramway 
«yHtem'-.  Power  wnnld  also  be  ^iven  to  lease  or  «e(|uirc  the  St.  Kihla- 
firighton  and  .Sandrlnuham  and  Black  fiock  street  railways.  The 
Ministry  had  virtually  aihipted  the  reiommcndations  of  the  Commission. 
The  tramways  area  would  lie  practically  the  same  as  the  water  area 
of  the  .Me'tri'iK.litan  Hoard  of  'Works.  The  mcnd)ers  of  the 
board  apiKiinteil  by  the  Covcrnor  in  Council  would  hold  ntliee  for  five 
years,  and  be  eli<>ilile  for  re-appointment.  The  salary  of  the  chairman 
woulij  Ix-  li.\ed  by  the  (Jovemor  in  Council,  and  h<-  must  not  be  a  member 
of  Parliament  or  of  any  uvunicipal  council.  The  other  .Members  would 
be  elected  for  three  years.     They  would  each  receive  iflXI  a  year. 

There  wouhl  be  replacement  n-.serve  and  jieneral  reserve  funds. 
The  former  wnuhl  provide  for  renewals,  reconstructions  and  conversions, 
and  not  luss  than  I,'  per  cent,  of  the  capital  cost  of  the  undertaking 
would  l>«  earried  t.i  it  every  year.  To  the  licneral  reserve  would  be 
carried  not  less  than  I  per  cent,  of  the  capital  cost,  and  out  of  this  fund 
might  lie  provided  part  or  tho  whole  of  any  delicit  in  any  year,  and  any 
•Bum  spent  u))on  new  or  s|)ecial  works.  The  aiithority  could  borrow  up 
to  £7.'M),(J<KP.  exclusive  nf  any  principal  sums  the  liability  for  which  was 
transferreil  to  it  from  existing  authorities. 

The  pruicipal  electric  siip|Jy  imdcrtakin)!s  wen'  •  onfrolled  by  the 
Welbounie  Klectrii-  Supply  <  <>.,  the  City  C'ouned  and  the  N'nrth  .Melbourne 
Elect ri('rrnm» ay  ti  l.i^litiuK  Co.  The  tramway  authority  mi^iht  acquire 
a  council's  inidi'rtakini:  by  aKreement,  and  a  private  umicrtakint!  either 
by  at'n-ement  or  coni]iu|soril\. 

MaUa.  -  In  the  animal  report  fi>r  I'.lllilT  the  Ueiiteiiant.llovt  riior 
htales.  Miti-r  alia,  that  the  revenue  derived  from  the  p|<'<-tric  lighting' 
in'«t«llation  was  tl'l.l'.Ht,  eonipand  «ilb  fil.lllT  in  litl.-ilH.  The 
capital  on  March  :l|.  I!tl7,  was  f."il .  1  L'l  i,  and  the  protil  on  the  years 
ivorkilijr  (after  defiuetinK  interest  and  deprccintioti)  was  I'S.H.'i",  or 
(1'2  \ft  cent.  I'liil.*  ^lencrated  (exclusive  of  cpiilrnl  stiitioii  units) 
• '•  I.<I7I.:{:.I.  conipaiMl  with  I.Hi.-..iHi7  in  l<.t|'>-H(. 

New  Wolfram  Companies  in  Burma.     During'  the  (pmrter  enditl 

:iil   two    iie\i    lompatiies    weic   icuistercd  connected    with    the 
'  tni  trudc. 

ii'     Hitih  .Speed   .Mliiys  .Milling  '  o.  (Ltd.)  was  formed  fur  aei|uirinv' 

pi'i-|H<  IniL'    hi-enicF..    nblainiii);    nr    Wiirkuitf    coiiei-sKions    or    otherwise 

iic(|iiirinti  wiilfrain,  tin.  .Vc.,  In   Indiii.   Ilurina  nr  elwwhi'H',  to  buy,  sell 

.irid  iitlierwiHC  ileal  in  tiiiiKslen,  tin,  ni<i|\  iHleiiuiii,  vaiiadiiiin.  cliriuniuiii 

iImi  uieliils.  ii,-.     Thi-  capital  i-  r..-i<Mi.lHNl  rii|i<.s.     Thi'  lUniioon 

''im  I  11.  (Ltd. I  i>  fortned  for  aei|iiiriiiu  and  carrying  on  the  wolfram 

'■i«i"  i>f  .Mejmr".  Kiiilay,  Kleniinu  ft  t 'i>  .  iit  l{ani!<K>n.  Tavny,  Ac.     The 

M,:i>|<.re.|  utliee  ,,r  the  ci.inpany  in  al   .\i>    21,  .Min  hunt  ilieel,  (Hleiitta 

and  III"     cipilal  l>    I.IKNI.IHMI  ril|M-eN. 

M  IS4-4-I  l;i  IH-OIIS. 

B.  E.  A.  M,  A,  PublicallQIls.  Ii'  loii.-b.v  Lie.  in,  „|  .\lh<.,|  Mann 
I  111.  Iiirer'-  A^iociuImh  bine  re  eiillv  l"«iied  iM'ii  !i|NH-ial  i«Mii)>M  of  then 
r  .biiiriiiil  ■  III  Spiiiiisb  and  Kn^ii'i 
Ih"    i»ue.   conlaiii    well  ilbi  .i ' 

Liiiifa<-liire<  of  iiiImt*  •<!  \\u 

tl    "  la  ilKlribiiled  III  the  rluht  ,,■• 
^hoidil  result.  It*  i  ^will  In'  deaiiin>  i  < 
|HMilion  111  enter  for  nil  elei  Irii  III 


deu'llbllii;    iiilUe    of    tin 

id  provnliiiH  the  "  .liiiir 

II  mid  ltii«'<in.  iiiiieh  Kiiinl 

I  <>>ii   ilnllxh  nmiiiilaetiirrM  III!' 

•  |iiirenienl«  in  Ihe-i-  i<iiiiilrie> 


*  Board  of  Trade  Journal,"    n 

kade   it-   .ip|H'iiiiiii' e   III   il»  iie\t    fill 


Th.    (II 

•tent   \i  Li'lnti'iii.   f ei  nn^ilMii  I 
I  Ihr   hiiiil  leiie.  iind  re|M>rt 

Ihtde  nilx.rtixe f^..  will  ik'I 

lhi>  K  a  »iv'  iliH  i«iiiii.  i<>  II  I 

Id  <<'iii|H'le  with  i.lli. 

1  the  ji'iirnnl  la  nii  iiii|<i 
"I  M'rvK  a  uodul  pill  I 


Itonnl    id     Trmle    .lolinial    " 

1  .Inn    X 

iiiii'ri'Minu  Attn  l>  •  denlinu  willi 

I  ill!   wnt  I  mile.  ,Vi   .  Ill  atlililnui 

I.-      We  mile  wiih  pi.  i»Mrr  Ihni 

.il  ..fi.i  M..I.I,  :il    iithi  wr  think 

'  ■  M,,  ,,r  |Milihi  ntlnn* 

II..-  new  .lyle 

I  I    ill.  I    I  lie  wnr  it 

p|.l.uii)j  np  li.  iliil iiiiien  1*1  Infor 


Customs  Decisions,- — According  to  a  r-^tent  decision  of  the  Xew 
Zealand  Customs  Dept.  the  duty  uixin  brake  blocks  or  shoes  (claimed 
as  parts  peculiar  to  air-pressure  brakes)  for  tramcars  is  30  per  cent, 
ad  val.  on  foreign  goods  and  20  per  cent,  on  British  goods. 

It  has  been  decided  that  the  import  duty  upon  the  following  gomls 
imported  into  Soutlum  Rhodesia  is  ."?  p<r  cent,  ad  *«1.  (British  goods 
free):  Coming  eonahones  (parts  of  clcitric  or  gas  laai]>s.  not  hand). 
electric  motor  tyre  pumps,  electro-magnets  (part  of  crane).  Harris  patent 
feed  water  filters,  and  patent quareare  electrodes. 

Electrical  Trades  Benevolent  Institution.— As  a  result  of  the  recent 
app:-a!  for  contributions  rcipiircd  to  bring  the  Institution's  invested 
funds  up  to  £1(1.000.  contributions  amounting  to  £11.1.  7s.  have  beeu 
received,  the  amount  now  required  for  the  purj^ose  mentioned  being 
nearly  £200. 

.Amongst  the  amounts  received  are  the  following  :  Sir  David  SaUunons 
£20.  Viekers  (Ltd.)  £21.  .Mr.  .John  P.  Hooper  £10.  lOs..  MessRi.  Heilbut, 
Symans  it  Co.  £10.  .Mdens  .Succes.sors  (l,td. )  £10  and  Callender's  C^ble 
i.\:  Construction  Co.  £21. 

Enemy  Firm  Wound  Up. — Claims  agauist  the  Anuorduct  JiU:,. 
Co.  'Ltd.)  arc  to  be  .sent  to  the  Controller,  Mr.  .John  Paterson. 
1.  Walbiook.  Umdon,  E.C.  la-  Feb.  I. 

.Th.'  Ciintroller  of  Turner  iV  Burger  (dec.  accessories  mercluints).  U'.i. 
Farrin'.'diinniad.  London.  K.C..  has  applied  for  a  rcleivse.  Objections  i.i 
tile  B.Mi-d  of  Trade.  I,  Horse  (iuards'-avenue.  S.W.  I.  liefon-  .Ian.  22. 

Engineer  as  Novelist. — Mr.  Tomy  Thompson,  the  author  of  tin- 
novel  entitled  "  Letters  to  Lady  .Shesheen."  which  has  re<'ently  been 
]iulili.shed  by  .Messrs.  Murray  &  Rvcndeii,  32.  Essex-stieet,  W.C,  is  in 
the  fortunate  )iosition  of  Ix-ing  able  to  combine  literary  imaginative 
ellort  with  practical  techni'-alities.  He  is  better  known  to  the  indus- 
trial cjininiinity  as  the  Swansea  district  engineer  for  the  British 
\Veslin'.;hou.se  t.'o..  in  whoso  employ  he  has  been  for  some  10  yciirs. 
This  young  iLspirant  is  to  be  congratulated,  for  his  book  has  be<'n 
le -eived  with  marked  favour  by  the  pre-ss. 

Naval  Wireless  Telegraphists'  Pay.  It  is  annouiuid  in  the 
'■  Liiiidiiii  (  uizctic  "  tliat  piuliationary  observer  oHiccrs  and  observer 
siib-lientciiants  and  ullicers  of  higher  rank  in  the  Royal  Naval  .-Vir 
Service,  who  arc  qiialilitd  in  wirele.s-s  telegraphy,  are  entitled  to 
:5.s.  a  day  skill  jiay.  in  addition  to  their  Hving  pay,  and  warrant 
oHicers  ipialilicd  as  obseners  and  in  wirele-ss  telegraphy,  arc  entitled 
111  Is.  ;i  da\  skill  pay.  in  addition  to  tb-ir  Hying  pay. 

Raw  Asbestos.  -.A  recetlt  (>r<ler  under  the  nefence  of  the  Reahn 
Act  states  that  no  person  or  company  shall  >o[\.  snppl\,  or  deliver 
any  raw  asbestos,  inclmlinu  asbestos  crude  and  a.sbestos  mine  tilnes. 
or  pu.rcha.se  or  negotiate  or  take  delivery  of  any  raw  asbestos,  &c., 
except  uiuler  lieenee  or  pennit  issued  by  the  Admiralty.  Those 
cnu'aged  in  the  manufacture  or  sulc  of  asbestos  or  asbestos  pnidiicts 
will  be  reipiircd  to  make  returns. 

Presentation.  -On  the  <'vcning  of  tin-  loth  iilst.  tlieri'  WiWs  a  big 
muster  of  the  stall  and  eniployii-s  of  the  Bristol  Cor|Miration  elw- 
Iricity  deimrtmet\t  at  the  lAi'tnre  'J'heatn-  of  the  Museum,  to  coiu- 
nicmorate  the  tweiity-lifth  year  of  service  of  Mr.  H.  Faraday  Pnwtor 
as  engiiu'cr  and  general  maiuiger  of  the  ilepartnient. 

Theihairwas  taken  by  .Mr.  K.  W.  ProssiT  (mi  ntary  and  -ales  luanapTl. 
and  he  wa'-  siipporled  by  .Mr.  .\.  .1,  Newman  (deputy  eiijiineer).  .Mr.  Th<i» 
H.  (!ail  (accountant ),  and  .Mr.  .1.  Slaploton  (furi'iimn  of  the  Kenlerrna.l 
cleclrieily  wurks). 

The  CiiAiitMVN.  in  his  o|>ening  remarks,  irnitil  the  hislnry  of  llie 
iiiidei'takiiif.  and  obwrved  hii»  miMlesI  Wert-  the  exmtlnlions  of  the 
.  iintmittee  formitl  in  ISH:t  under  the  ehuirni»ii>hip  of  the  late  .Vid. 
Henry  Naisli,  The  late  ,Su  Willnini  Pnvi-e.  wh.i  had  ln-in  apiMiiiiliil 
I  .•n^ultlnlI  eniiinier,  w«.h  iuHtrin  ted  to  provule  mi  i-<)uipnii'iil  lor  Iln.tUHl 
:iii  wall  lamps  The  equivaU'iil  :tll»Btl  lamp-  inMnlled  t"  dn>  w«- 
M:t."i.lHMI.  .The  Iwby  "  of  the  Itrisliil  I  oriii'inli.'U  had  'ssii  t.nlrrK 
11. used,  and  had  ciime  In  lualiiritv   under  the  paieiltnl  gunl.ui'  ^' 

I'liHliir.  whii.dopile  inaiix  leinplatmni  ii(  men'  Uieralivc  a\i|" 
.'iM'when'.  had  ..uicii'detl  in  pla.  inn  the  de|iiirt iii.nl  in  a  lU"-' 
IKfitlon       He  iHiihtiil  oiil   the  dillirulliea  which  llie  piomi'is  .1 

pailnieni   hid  t.i  eonfeiid  with,  an.l  a^snnil  th pn-x'til   thai   ' 

t.in'  ill  the  HtalT  and  employii's  »a^  .me  of  Mr.   I'lurltw'!-  lii-l  "    ' 
linn-. 

Mr    T.   H    i;\IT,  on  UdmIt  of  the  n.  iiiunlAlii  \   ami  elernnl  «laff.  leu 

ilenil  KincereconKraluUtiimn  ami  \ I  'ti.   pri.i.  nnil  utKlnclion  .«( the 

-I  alf  111  Hint    chief  •  mid  in  I  he  el.  .lenl      Mr   Pi.«t..rh»d 


I.I  ,.. 


rid       II. 

,.    W.  .1. 


,«.! 


il.l   U 


1"- 


l»  mnniifm  liirinu  and  p\|i<irt  hoAar*.  ehnniUr-  "I  .  .'inmrire,  *i 


li.ld  very  prxiuinenl  iXMilm 

liri'ilileni  1.1  the  I  M  K,.\  .  a 

the  I  K  K  :    in  fn.l.  the  I  M 

Mr.  .1.  .Stm'I.kt<i\,  mi  •- 

W.-hc..   ..'I'l   h.in K    .  V. 

f.ir  Ih.   . 
-ililrl. 

vn.l.-.|i.  ■! .1 

Mr    A    .1    N.uMiv    »l,..  .,1  N 

M'nra  nftii.  1  i.tntwri^il  the  uii>l' 
iiiMi       In  IHH.'I  iherv  wen.  I.'i' 

riie.l«nnM.leniph.>ri...  who i.l  .  i.  .1  :Ui  .n  (sii    „.,.    ■,.  «   ;  lo       C 

one  man  In  |>U.  e  ihe  iindrrtaliinii  in  II"  |w«rni  cnvinble  |><««ition  ww» 


iibliieMiie  tltp  pfl^l^^a  wlnih  at  lime«  |>ei 
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very  meiitorious  aciijuiplishment.  The  pteseutation  wliich  he  liad  tlic 
pleasure  of  handing  Mr.  Pioetor  (a  silver  epergne  and  a  silver  cake  tray) 
was  a  slight  token  of  their  loj-alty  and  esteem,  and  an  assurance  of  their 
continued  loj-alty  and  co-operation. 

Mr.  Proctor  said  he  really  could  not  find  words  in  which  to  express 
liis  thanks  to  those  wlio  had  arranged  the  social  evening  and  for  the 
beautiful  articles  they  had  presented  him  with.  He  was  very  grateful 
to  all  who  had  come  to  mark  his  twenty-tifth  year  of  service  with  the 
Bristol  Corporation.  He  regretted  very  iiiucji  the  absence  of  those 
serving  their  countn,-.  and  those  on  shift  duty  for  tlie  department,  and  he 
would  have  liked  them  to  have  been  present.  He  wished  those  ser^^ng 
their  country  a  speedy  and  victoiious  return  to  the  department.  He 
would  like  to  mention  that  the  day  was  not  very  far  distant  when  another 
site  would  have  to  be  found  for  the  main  generating  station,  as  the  water 
in  the  Feeder  canal  and  River  Avon  would  be  far  too  little  for  ultimate 
developments.  If  the  recommendations  of  the  Coal  Conservation  Sub- 
<  ommittee  were  adopted,  it  would  be  just  possible  that  a  large  station 
would  be  erected  on  the  banks  of  the  Severn,  where  one  might  obtain 
the  perfume  of  ro.ses.  which  Mr.  Stapleton  longed  for.  but  hopes  in  that 
respect  were  slender,  as  chemical  and  high  explosive,  together  with 
spelter  works,  were  being  contemplated. 

He  would  like  to  say  one  or  two  things  about  then^selves.  The  Lord 
Mayor  of  Bristol  in  several  sjicechcs  he  l»ed  recently  made  commented  on 
the  labftur  unrest  and  advocated  that  the  heads  of  all  business  establish- 
ments should  take  their  staff  and  em])loyecs  to  their  hearts.  In  the  early 
<lays  of  the  undertaking  it  was  a  very  great  pleasure  to  him  to  know 
••very  employee  by  name  and  something  about  him,  but  the  increasing 
growth  of  the  departnieut  had  prevented  that  in  the  latter  years.  It  was 
a  matter  of  gri-at  regret  to  him  that  he  could  not  come  into  contact  with 
them  more  often.  He  was  very  glad  to  say  that  no  serious  trouble  had 
ever  arisen  with  any  portion  of  the  staff  or  employees,  and  he  thought 
that  wa.s  a  fact  to  be  justly  proud  of.  There  was  no  reason  why  there 
should  be.  The  Coqjoration  had  a  duty  to  fulfil  in  seeing  that  the  con- 
ditions under  which  their  emi)loyecs  worked  were  satisfactory.  Gener- 
ally siK-aking,  he  has  always  had'  most  loyal  support  from  hisstaflf.  He 
thank.-d  them  mo.st  sincerely  for  their  magniticcnt  gifts,  which  would  be 
lianded  on.  and  for  which  his  wife  and  family  would  be  as  cquallv  proud  of 
.1-  himself. 

Trading  With  the  Enemy.— The  ■  Loi:don  Oazette"  of  .Ian.  11 
.  .intains  ailditiiins  tu  the  li-t  of  firms  and  per.eons  with  Avboiii  trrdinL' 
by  firms  ar<J  jcrsons  in  the  United  KiniLdom  is  pro))ibited. 

Th.-s,-  include  ihc  following:  .1/r.nVt,-  Allgemcine  Klectricitats 
I  Jesellseliaft  (.Mexi.o  City).  |,a  Kl.-ctrical  (Mexico  Citv).  Klectromotors 
.S.A.  (Mexico  City).  Orenstein  &  Koppel  y  Artliiii  K,,J,]m-I  S  A.  (.Mexico 
City).  Siemens  i-  Malske  (.Mexico  City). 

lulticational. 

University  College,  University  of  London.  A  r,,ur,-c  d  tlm- 
lecture.-  on  •  The  Principles  c,l  Kuel  Kcononiv  in  the  DesiLni  and  I'se 
of  Cooking  AppliamcH  '  will  be  delivered  b>  '.Mr.  A.  H.  Barker.  B.A.. 
I'...^c..  on  Jail.  -':!  and  'AH  and  Keb.  Vi  at  7  p.m.  The  lectures  arc  open 
lo  the  j.ublic  without  fee  or  ticket,  l-'urther  particulars  may  b- 
obtainMJ  from  the  Secretary,  University  College,  London  (tio'wer- 
>tieet,  W.C.  I,;.  . 

Education  BiH.~ln  tie  Houte  of  Commons  on  .Moi  (],i\  .Mr. 
Jl.  l-isher  inlri,<luccd  the  Education  (No.  2)  Hill. 

Ill'-  new  measure  is  substantially  the  same  as  that  introdiiicd  in 
.XuguHt  laM.  but  the  tt.lmini«tralive  clauses  have  been  auuMidi-d.  and 
-omi-  BJti.ralions  have  also  liccn  made  in  the  clauses  r.-hitinu  to  atten- 
.laii.-.wil  .oMijnn/ilion  cIk-sc,  and  t  In- abolition  of  fees. 

Royal  Technical  College  (Glasgow).  -The  rejwrts  presented  at  th* 
rcent  aniiu.d  meeting  showed  a  tolal  of  2,r)87  (ineiuding  4.j:{  dav) 
-tudenl»  during  I!I16-I7.  a  «light  inerease  uver  the  previous  year, 
but  u  big  drop  compareil  with  .->.IM1  (Hfili  day  and  1,:!42  evening 
-tndentM)  ill  I  111. I  U. 

Mr.  ,\M,KKW  .M\<  iioNAl.i),  ill  ■.iilMiiitting  Ihe  annual  aeeounts.  referred 
••■  ilieir  new  endowment  fund,  wliicit  now  amounted  to  £l8,S7l  It  was 
.»  liiiid  lor  reMciir.  h  and  its  foundation  was  laid  in  I!tl4  by  one  who 
aliwd  I  he  need  (.,r  reH,.un  li.  anri,  as  »in  pi^oplc;  and  the  (ioverument 
111/  llii.  »,ii  iHiom..  awakened  lo  tjic  iicgi,.,!  with  which  nwaivli 
•'  -  >.  li.al.'d  111  thi»  country,  it  was  lio|H'd  lliat  the  reproach 
iliich  IukI  lu-eii  nlleued  iigaliiNl  us  would  lie  icniovcd. 
■  bad  up  III!  now  Imm-u  h'ft  potty  much  to  individual 
III"  Ift-k  o(  iiieuiix  had  pnvciilrd  ihOMe  edorls  from 
■  "lir,  FmloHinentfi  wen-  iM-ing  ,  naicd,  ami  If  they  uould 
.   and  mad.,  to  .•.i.n(H'nili.  will,  one  another  wo  noukl 

' '      '""i  whir  li  ». Mild  enable  our  I'Oiintry 

'Cjin  li. 

/IK,   M.li      .ai'l  the  Col|..«e  had 
....M...l..tioii  I,, I  iHMiiiiuj  dimiblid  MoMliTK 

■    w'h  by  IIm-  1 1  I'..  Iiniitiil  (  oiiiinittee. 

•.,  ,1   M'lienii-  ..(   .    ,  .,|„  ,„|jo||    lielweell   the 

'  ''  Manni    oiiiiiiiealion  Co.  for 

l»'iiiloiM.     III.  Coniniirici'  reimni- 

I   in.lriicin,,,  oi   I  lie  College,     Ttn< 

•    "id  no  I  hm^r  woiilil  Imi  iiiiide 

•Mild   |..iv  lo  I  lie  College  a 

'•t  inalti'ii.lio \|r<-iid\ 

"■'-•r  would  piobiililv  in.  1 

.    moi^ihx'  inxlnii'tioii. 
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Tenders   Invited    and  Accepted. 

Telephone  Material.^ 

Tenders  are  invitetl  by  Fel>.  27  for  sui>ply  and  delivery  to  the- 
Postmaster-tieiierars  Department  of  South  .\iistralia  of  Telephone- 
Material  as  per  schedules  47!)  and  483.  S]jeeitieatioiis,  &c..  from  the- 
CominoBwealth  Oflfiee.s,  .-\ustralia  House.  Strand.  London.  VV.C  2. 
See  advertisement. 

The  Deinitv  Postuiaster-Ceneral.  Sydney  (X.S.\\'.)  requires 
tenders  by  2.30  p.m.  .Ian.  28  for  the  supply  of  telcjihone  and 
switchboard  parts  (Schedule  043  X.S.W.)  for  the  Aistrali.^n 
CoM.AHiN'WE.\i,TH  Postmaster-tiencrars  Department.  Specification 
from  the  Deputy  Postmaster-! Jeneral. 

Electric  Crane. 

MAXfHESTER  \\'atei'works  Committee  rci|nire  tenders  by  Feb.  2 
for  tlie  sujiply  of  aii  electrically- diiven  Radial  Ann  Cran.-.     Speci- 
fication. &c.,  from  tl'.e  Sccretarv'of  tlie  Waterworks  Dept.,  Town  Hall, 
Mancliesler. 
Fan  Motors. 

M.axchestkr  Klcctru-ily  Conunittce  rei|uirc  t.-iideis  by  10  a.m. 
•fan.  lit  for  supply  and  erection  of  three-pliase  .Motors  for  coolmg 
tower  fans  at  Stuart-sti-eet  gcjicrating  station.  Specifications,  &c., 
from  Mr.  F.  K.  Hughes.  Town  Hall.  :\Ianc.hester. 

Electrical  and  General  Stores. 

ToxTKTH  P.\RK  tiiiaidiaiis  reipiire  tenders  by   noon  .Jan.  27  for 
three   months"    Electrical    and   ICngincers'    Su))plies,   Iroivmongery,  ' 
Oils,  &c.     Fonns  of  tender  frniii  the  Clerk.   1."),  High  Park -street, 
Liverpool. 
Telephone  Ssrvice. 

R0S.A.R10  (Argentina)  Municipality  recently  invited  tenders,  which 
are  to  be  opened  on  Feb.  23,  for  the  provision  of  a  telephonic  service 
within  the  district  of  the  municipality. 

H  M.ii-AX.  The  Corpor.ition  liave  accepted  the  tender  of  the 
British  Klectric  Tran.sfornicr  Co.  for  the  supply  of  a  transformer,  at 
t377  :   and  t^iat  of  H.  iMorris  (Ltd.)  for  a  crane,  at  to!*. 

Hi). I.. — The  Corporation  have  placed  an  order  with  the  British 
\\'c»stinghouse  Co.  for  tlie  siippl\-  of  extra  liiLdi-tcnsion  switehgear,  at 
t:i.2S4. 

Mktium'oi.it.vn  .Vsvi.r.'Ms  Hoard.  The  contract  for  the  •main- 
tenance of  the  storage  batteries  of  electric  vehicles  at  Queen  Mary'.s 
Ho-|)ital  has  been  given  lo  the  Tndor  .Accuiuulator  Co. 

Wals.m.i  .  The  Couiu-il  lias  renewed  the  conlrait  w  itii  (  allendei'".'? 
Calile  Co.  for  tl'.e  su|>ply  of  rubber-covered  c.il>li'. 

W  >l.vi:H'iAMlTi)N.  The  Tinvii  Council  has  acicptiil  the  followuig 
tenders:  (iencral  KIcctric  Co.,  converter  jilant.  i;2,7!)2  :  Brush 
Klectrical  F.ngiiieering  Co.,  two  300  k. v. a.  oil  cooling  transformers, 
t:32»i. 

.■Mei.iiiiiknk  (Vk'tori  v).  Th,-  Corporatioii  have  accepted  tho 
tender  of  the  Australian  (Iencral  Klectrjc  Co.  f.,r  the  supply  of  1,000 
."lOD-watl  gas.lillcd  metallic  filament  Iannis,  at  t.^^.'iO  ;  Sutherland  it 
Asliman,  for  luotlireephase  IIMIk.v.a.  transformers.  l'29!) ;  and  th.it 
of  H.  Bryce  .V:  Co.,  for  200  lanterns  for  gas.fillcd  lamps,  at  tblW. 

AppuintinciitK  ^'ncat»l   and   Filled, 

.\ppliciitioiis  arc  invited  for  the  po.sitioii  of  junior  shift  engineer 
at  the  new  temiiorary  station  (Necliells)  of  the  Birmingham  Electric 
Sujijily  Department.  Comim-nciiig  salary  fl30.  rising  to  t:200  per 
aiinuni.  plus  1123  extra  during  tlie  war.  Ajiiilications  t.i  (lie  city 
electrical  engineer,  Mr.  K.  A.  Chattoek.  14,  Dal.-  Kiid.  Bii  minghaim. 
by  .Ian.  li).     See  ad>crtinemv,nt. 

\  coiistriietional  engineer  Is  wanted  to  lake  cliaige  of  the  orertimi 
of  large  ])Ower  station.  Ap])lieaf ions  to  Dire.,  tor  of  l-:ieclric  Power 
Supply.  .\Iini«try  of  Munilions.  8,  Nort  Innnbci  land  .ivennc.  l.ond.ui, 
W.C.  2.     See  till  rriii.w  lilt  lit.    ■ 


A  woman  leeliircr  in  electricity  is  rei|iiiii 


at   (he  Meiclunt  \'eii- 


liireis'  Teehllieal  College.  Bristol.  Salary  t2r.O  per  aiiniini.  I  ar- 
lieiilaiM  and  fornisof  application  fiimi  Uie  Hegistiar.  Sn:iiilnrt).'<e»ii'iil. 
A  icaeher  is  reipiiicd  to  organise  and  eondiiel  classes  for  training 
(liHableil  .soldiers  in  eleetrieal  HiibjeetK;  pari  time  en«a«omeivt ; 
Hiilan   about   t-l  ppr  week.      I'nrtieularH  from  111"  Clerk.  I'Miictiticn 

Oni Cnllmriiie.Ktreil,  Canlilf.      See  mlrrrlisrinriil. 

■\  ibcatrieiilviiiwIricHiiii  iis  «iiiiled  lor  11  provincial  tlieatn\     Sic 
win  III.,  nir III. 

\    t i.m   is  reiiiiired   for  Heelneal   iiistriiiiiem  works.     ■'<■••  <»* 

.     .  ,,/. 

Loard   allendaiil   is  r..|,llirnl   by  Hi-   Derby   Col  (lor.ilioi, 

..>    deparfiiieiit.     Apn|l(«ti(itm   lo    H "•''    Mcctri<al    !■  n    • 

I'lill  Kirei'l.  D.tIiv.'     Srr  nilivrlhniii  i' 
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Apjjlications  are  inWted  for  the  post  of  head  of  the  electrical 
engineeiing  department  of  the  Loughborougli  Technical  Institute. 
Salary, £220peranniuii  with  £30  war  bonus.    Applications  by  Jan.  19. 

Applications  are  invited  for  the  post  of  Head  of  the  Department 
of  electrical  engineering  and  physics  of  the  Victoria  .Jubilee  Technical 
Institute,  Bombaj-.  .Salary  Rs.  700.  Applications  by  March  31, 
1918,  to  Mr.  I).  E.  Wacha,  Honorary  Secretarj-  of  Board  of  Trustees, 
BycuUa,  Bombay,  India. 

Wolverhampton  Council  has  appointed  Mr.  Chas.  Wni.  Charle.-:- 
worth.  of  8toke-on-Trent,  comnicrcial  secretary  to  the  electricity 
undertaking,  at  l"iUO  per  annum. 

.Mr.  G.  F.  Barnes,  of  Hayle,  and  Mr.  G.  Crouch,  of  H  uddersfield, 
have  been  appointed  chariie  onyincrrs  at  Worr-ester  at  .").is.  a  week, 
each  plus  10s.  war  bonus. 

BusinexM  Items. 

Mr.  .\rthiu-  Willmott,  A..M.I.E.K.,  has  resigned  his  position  (after 
11  }ear»)  as  works  manager  of  the  Klectric  &  Ordnance  .Accessories 
Co.  (Vickers,  Ltd.),  of  Birmingham,  and  is  taking  up  the  post  of 
general  manager  with  Mc-ssrs.  A.  A.  Lyoii  &  Wrem-h,  \'i<toria-road, 
Will.-sd.-n. 

Plant  Wanted.— MesMs.  Kryn  &  Lahy  Metal  Works  I  Ltd.).  Letch- 
«r)rtli.  HiTts,  adverti.'«-  for  a  d.-c  electric  motor  of  about  200  h. P.. 
.'.110  volt.-. 

PreJCOt  Fuse  Boxes.— The  Britit^h  Insulated  &  Hclsln  Cables 
(  Ltd. ),  of  I'rc.-Hot,  have  re<?ntly  issued  laaHet  No.  P  I4it,  which  gives 
particulars  of  the  I'rescot  fuse  bo.ves. 

Thi-si-  (use  Ixixcs  an-  uf  the  non-Kfalin)>  typo  for  single  cable.-^,  ami  arr 
lilt<'<l  with  poricliiin  liriilge  fust-s.  Tlicy  arc  dcsicnod  to  meet  the  Honii- 
Office  r«-<|uirfments.  .\ll  live  mi-tal  pRrts  are  so  pnitccted  that  thev 
rannol  !>«•  inadvertrntly  touched,  anil  the  ilesiu'n  "f  the  fu.se  haixlU'  and 
bBxo  renders  impus^ililc  the  vattcrint;  uf  metal  when  the  fuses  opi'rate. 

itankriiptcies,    Luiiiiiliitioiis,  &.*c-. 

.\ii  appli<ation  iui  l>i  •  di-  liari;c  of  Ceo.  Kd»(l.  Hi|.kiM-.  electrical 
enxijieer,  18.  Wolverliamptonstreef.  Dudley,  will  Ic  hear<l  un 
Feb.  .")  ut  tlin  Court  House,  I'riory-street,  Dudley. 

The  Brazilian  Street  Railways  Co.  (Ltd.)  is  beiin;  wound  up 
voluntjirily.  and  Mr.  H.  Tattam,  River  Plate  House.  Itl  and  11. 
Finsburycireus,  London,  K.C.  2.  has  lie"n  appointed  liipiidator. 
Claims  to  .Mr.  Tattam  by  Feb.  2«. 

A  rec-ivini.'  ordi-r  has  been  made  against  Wm.  T.  Smith,  electrical 
and  meiliaiiical  eni.'incer.  Victoria-street  and  llampdenstre -t. 
liolton 

Winding  Up  Petition.  A  petition  for  the  uiiuhn)^  u,>  of  the 
Holherbi.m  Klc.tn.al  Kiiyineerini!  Co.  (Ltil.)  will  be  h.eaid  at  the 
County  C„iirt  II. ,11.  Slietli 'Id.  on  .Ian.  21. 

Deed  0(  Assignment,  claims  against  hasil  chas.  Cousens,  rle<'- 
triial  cnKinetT.  Wxre  l)o<k  and  li,  .Mbert-sipiare,  FleetwuofI  under 
II  ileed  of  aHsiuiuuent  exe<-uted  bv  birii  lui  .Iidv  2.S  last,  ar.-  to  be  sent 
to  Mr.  .1*..  To(hl.  IS.  Birhy  street.  I!!...  li|..oi.  by  .Ian.  24. 


^Iiiii!ci|)iil   Ac(M>iintN. 

Birkenhead.  The  ele<tricit\  dc|i.irlii  mi  -  i.counir,  for  the  year 
ended  Manh  :il  last  show  ktohh  eapitjd  expenditure  tISIl.ttUU  (in- 
■  ri'a.e  tXOH),  of  which  £1 18.1.57  is  outslan'liug. 

iMie  wu«  £.'i2,24n.  anil  workini;  r\|,ii-i-.  war  nllownui  ea.  dcpie. 

'(  iiioior*.  &>-.,  itnil  Imil  ilel.i-  „ led  to  i:i.'l.4ll>.  lenvinp  n 

ol  llK,lt2l.      InlircKt  oil  Mipil.il  o<i I  tl>.n\\.  luink  uili-iol 

uilere«|  nil  dcpo«il<  I'N,  iiuonie  lux  il.ll.'iM.  «iiikiiiK  (>uid  iMiil  atiH-k 
|eMi|ilioii    fiinil    1IT,<  111',    mill    levetiiie   I  ontribiiiiiiim   for   enpitiil    pur 
IIMM        11 rplii-    lor   the   yeiir   l|il.ire.l   li.   reni'wnis   riiiiil)  wii« 

lExeter.      The  aciounls  of  tin-  eleitiicily  department  (or  the  ynir 
^I'l    Mari  li  :il    hiHl    mIiiiw   lotiil  capital  ex|K<nditlirp  £l22,<>)M'(mi 
I  I,  of  which  £ill,i:i2  ban  been  paid  oil  or  pruvUled  f-ir  n«)>ny. 


lie    Inv     »  ..     ll'l.llll.     mill 

I..-   i>       '        prolil  fH.TH' 
III..'  I'lX'l  >  I   ■  '•>     lid  III!  lime  I 

■    1  «.lh  (1 2'-'  'M 
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Finchley. — The  report  of  the  electrical  engineer  (Mr.  E.  Calvert) 
on  the  working  of  the  Councils  electricity  undertaking  for  the  yeai- 
ended  March  31  states  that  capital  expenditure  amotmts  to  £140.820 
(increase  £2,340),  of  wliich  £56,160  has  been  repaid  or  provided  for 
repayment.  " 

Income  was  £21^,912  (against  £24,1.50  in  previous  vear).  and  gross 
profit  was  £10,690  (£10,732).  Interest  on  loans  requin-d  £.3.414  and  re- 
|)ayment  of  loans  £(i.*i00.  and  net  profit,  after  providing  for  sundry 
charges,  including  bank  interest,  was  £511!. 

On  Feb.  24  there  was  a  brief  stoppage  of  tlie  supph  of  current  due  to 
I  lie  destruction  of  an  isolating  street  fus<-  bo.xes.  The  rapiilitv  of  the 
le-instatcment  of  the  supjily  was  due  to  the  motor  vehicle,  and  on  many 
other  occasions  faults  havo  been  rapiilly  locali«<?<l  and  breakdowns 
averted  by  its  aid.  Xew  consumers  connected  were  titio  and  discoimcc 
tions  were  .)2fi.  The  total  connections  are  eiiuivalent  to  I.>0.632  S  c.p. 
lamps.  I'liits  generated  were  ^.800.(X»0  (compared  with  2.04(1.000  in 
previous  vear)  and  .sold  2,379,428  (l.l)95.S.")7).  Workinir  and  general 
expenses  were  l-714d.  (r706d.)  per  unit  sold.  Load  factor  was  23 
(l8-ti5)  per  cent,  and  maximum  load  1.178  kw.  (1.037  kw. ).  Coal  cost 
26s.  .5d.  (compared  with  24s.  6d.)  per  ton.  and  fuel  oil  cost  £8.  12s.  9d. 
(£3.  12s.  3(1.)  per  ton,  and  these  two  items  represent  an  iucreaiie*!  cost  ot 
£2.950.  The  iilant  is  equal  to  a  maximum  load  of  about  1.000  kw.  and 
the  maximum  load  already  rcachetl  is  1,187  kw.  (as  stated  above)  and 
may  be  estimated  at  1.40(ikw.  for  the  winter  of  1917-18.  Mr.  Calvert 
thinks  a,  suitable  solution  of  the  problem  would  be  to  Unk  up  with  a 
iici2libouring  undertaking. 

Greenock.     The  accounts  of   the  electricitv    department   for   the 
year  ended  .luue  la.st  .show  gross  capital  ex|ienditure  £404.841.  of  ' 
wbiclr  i:fl(),S56  has  been  repaid,  while  the  reser\e  fund  amounts  to 
£41,200. 

Revenue  was  £96,843  (lomiwred  with  t><.">.6.")<l  in  pn-vious  year),  and 
workine  exiH-nses  wen>  £.">4.78l  (£.")2.HI2).  the  aro-s  profit  beinp  £42.062 
(£.t3.o:!7).  Interest  and  special  expenditure  rcniiir<d  €13.289  (flO.ltJO). 
.mil  sinkiiin  fund  and  depreciation  £17.941  (i;l.')..879).  Icavini;  a  net 
iialaiicc  of  £10.831  (£6,998).  Fuel  cost  (l-363d.  ;ii-.37.3d.)  per  unit  .sold, 
and  total  costs,  exclusive  of  capital  cliariics  wen-  0-616d.  (O  6."i9iL  1. 
I'nits  generated  were  25.576.."09  (23.235.8161.  and  ~olil  2l.l49.4.">s; 
1 19.001. 464).  Total  maximum  demand  was  7.7s:{  (7.480)  kw..  and  load 
factor  31112  (28-99)  pi'r  cent.  Consiimers  incn-aMil  from  l.S,s9  to  2.019. 
.Mr.  F.  11.  Whysall  (chief  enninccr  and  man»»icn  sjiys  in  lii*  report  the 
'oal  Controller  lias  now  advise<l  that  electricity  be  u>ed  in  place  of  coal 
111  the  household,  to  n-ducc  the  trans|K>rt  of  coal  (or  domestic  pur|Miscs. 
It  is  intended  then^fore  to  continue  the  business  of  hiring  out  radiators. 
,Vc.  The  department  durim.'  the  year  sent  out  elei  t  nc  lieatinc  apjiaratus 
totallinjj  393  kw..  and  ahonethcr"  motors  and  other  appliances  equal  to 
466  kw.  The  capital  on  these  items  amounts  i.i  1"I9.686.  of  which 
l'9.78.")  has  l)ccn  wriltcn  off.  The  nnlal-  of  ap|iaratiis  on  bin-  came  to 
tl.7i;.-.  for  the  Near. 

Stepney  (London).  The  .iccuunts  of  the  eK'<-trieity  department 
for  the  \ear  ended  March  31  sho«  uro-is  capital  eX)  enditiire  £()74.2SI 
(increase  £2!»,24ii),  of  which  l'4<.>:;.i;in;  is  out.stanilin«. 

Iiiiome  «as  »:l;t4..S67  (eiim|ianil  with  £ltM.."(3l  ill  |in'Mou>  year), 
workul;;  and  penenil  cvpi-iiscs  nnil  s|M-ciHl  ch»r>.i>s  auiountnl  to  £<t4.7l<l 
( lli'.l,2.S!l).  Icaviu)!  i;nis.s  profit  t'4ll.l56  (£;»5,242).  and  the  net  result,  after 
proviilinv  for  inlen-i  and  re|m,Miieiit  of  loans.  ,Vi  ..  was  a  deficit  o| 
£3..">84  (£5.864).  Works  and  adiiiinistrntive  .  osts  wen-  0-82!t<l.  (0»H9<I.) 
per  unit  sold,  and  total  costs,  iiicludin)'  capital  .  har>;i-s.  werv  l-232d. 
(I-0,Vm1.).  Average  r.  viiiue  for  total  supplv.was  I  IIUhI.  |0972d.)  |>.r 
unit,  ruils  tenenitcl  wen-  29.451.471  (27.827.|.-.81.piirchas,d  3.2.-.8.'.l|  I 
(2.."..">I>.1I46)  and  sold  27.01 1.. ■>3II  (24.971.891 1.  r..t«l  coiinr.  ti.ms  .,0- 
i-quivah'Ut  to  1.014.866  IlO.watl  lam|»..  .Ma\imuiii  supply  dciunndc.l 
was  10  :i7'i  (9.874)  k  » 

.Mr.    W    I  ■.    r    Tapper  (enniiircr  and  inairnKcr)  s»v«  ill  lie*  IvlHirt   the 
I  oiiditioiis  liroiiuht  alioiit  by  the  war  an-,  of  coiiis.i     i,-si>..ti,,I.|c  d"    'Ic 
net  dclicil.  wliiih  iinfortunntely  I'UlaiU  a  furthci 
(iind.     Till'  uiiwl  Mcnoiiii  inrn«K»ei<  111  cost«  wen-  oi\ 
e.wl  ;is.  81I.  |M-r  ton  more  than  in  1915.6.  which,  011  1 ! 

of  .■)3.lt3tl  Ions.  n'pn-viil«  »i<  incn-»M-d  e\|icudit 1  tins  ii,  n,  .tl..i,.   ..( 

t9.:W2.  The  coal  bill  if.  cnhniiced  b\  Im-Iwi-^ii  3s  iilil  4s  |Nr  Ion.  iln., 
lothe  (act  thill  nil  thecml  In  now  niil  l-.rn.  ..-  .  ..  "It  1  Hh  -i  I'l  .. 
of  >iipplie«  liy  M<H.  Ihiin  elilAilinu  i<\tia  I  ost  ' 

Dix'k  mill  hnrifinit  to  LinichiiiiM-.     This  n-io 
IMr  milium.     The  men-asiHl  fo«i  ol  lnli.i.i    .. 

I IMS  Lrruiitcil  l>\  III,'  Coum  il  to  in  III 

I  he  hi»l  te|n.rl  .1  dci  riiisi-  wn-  «ho»i.  '""lu 

'.„.,, (  niaihiniiN   and  plad  '- •  " 

1.  I I  ouinu  to  the  shortiiL'- 

.1.   ..jnl.  U    ne.'.-.s,n\    lo  eflis  I 


£89.117.    ..(  whi 


icipl.  iier  ,  <i 

ii!i'r»  laiiii'd  ' 


mill  w 
miles 
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New  Companies,  Mortgages  and 
Charses,  &c. 


Ne^^'  Companies. 

ADAMS  BROS.  (LONGTON)  iLTD.)  ( UM.Hii. ;— Pi  ivati  company. 
Jtcg.  Jan.  5.  (  aj)ital  il.OUO  in  £1  sharps.  To  take  over  the  business  of 
vlectrical  engineers,  merchants,  manufacturers  of  and  dealers  in  electric, 
telegraphic,  telephonic  and  otlier  appliances  fornierly  carried  on  as 
Adams  Brothei-s.  at  Longton. 

EDWARD  LUCAS  &  SON  (LTD.)  (149,355.)— Private  company.  Reg. 
Jan.  111.  Capital  £2.^.000  in  £1  shares.  To  enter  into  an  agreement 
with  T.  H.  Lucas  and  to  carry  on  the  business  of  ironfounders,  mechanical 
and  electrical  engineers.  &c.  First  directors  arc  T.  H.  Lucas  (permanent 
■governing  director).  R.  W.  Lu<-as  and  J.  W.  Lucas.  Dronfield. 

GENERAL  ENGIKEEBING  CO.  (LTD.)  (149.197.)— Private  company. 
J'vcg.  Dec.  :jl,  ia])ital  £5IK»  in  £1  shares.  Electrical,  mechanicaJ  con- 
structionaL  sanitary  and  motor  engineers  and  mamifacturers,  &c.  First 
directors  are  P..  JJuxl)ury  (managing  director),  B.  Davy  and  J.  Fielding 
(chairman). 

NORTHUHBRIA  MOTORS  (LTD.)  (149.301.)— Private  company. 
KcL'.  l)i. .  21.  ..i|)ital  t:2.").0(l(l  in  £1  shares.  Electrical,  mechanical, 
liydrauli.-  and  'jiii.t;!!  cniiineers  and  contractors,  jnanufacturcrs  of 
ilraamos.  engines,  rheostats  and  electrical  apparatus,  dealers  in  motor 
cars,  niiv-hinery.  i;\n<.  Uimps.  &c. 

NORWOOD  ENGINEERING  CO.  (LTD.)  (149,293>. — Private  company. 
KCjT.  Jan.  2,  1917.  lapital  £20.000  in  £1  shares,  to  adopt  an  agreement. 
with  A.  dc  .\ngrli.-  and  to  lariy  on  business  as  mechanical  and  electrical 
engineers,  manufacturers  of  a<'ricultural  implements.  &c.  A.  de  Angeli^ 
(French)  and  .\.  H.  Whilner  (British)  are  first  directors. 

RAILLESS  (LTD.)  ( 149.3;  G.)— Private  company.  Reg.  Jan.  7. 
I  apital  CJ.OOd  in  £1  shares."  To  adopt  an  agreement  with  B.  D.  Fox.  K 
Fri-cman.  .\.  Hoarc  and  E.  -M.  Munro  to  manufacture  and  contract  for  the 
>upl)l_v.  delivery  and  carriage  of.  and  to  erect,  maintain,  repair  and  work 
material,  raachinerv.  permanent  wav.  rolling  stock.  &c.  First  direetoi> 
are  B.  D.  Fo.x.  A."  Hoare,  E.  .M.  Munro.  Keg.  otlicc,  272,  Finsbury- 
pavement  House.  K.C 

M(»r<S3igcs  Jincl   Charsjes. 

RUSHMORES  (LTD.)-     Particulars  of    £3(1.00(1  debentures  created  Deo. 
19,  1917,  hav<-  been  filetl.  whole  amount  being  now  issued.     Property 
charged,  company's  undertaking  and  property,  present  and  future.     Jso  ' 
trustees. 


Cilv    Notes. 


DIRECT  UNITED  STATES  CABLE  CO.  (LTD.)— Ihe  diiecl.)i>  huxc 
declared  an  interim  dividend  of  2s.  per  share  (less  tax),  being  at  rate  of 
4  per  lent,  per  annum,  for  the  cjuarter  i-nded  bee.  31  la.st. 

EASTERN  EXTENSION  AUSTRALASIA  ft  CHINA  TELEGRAPH  CO.  (LTD.  i 

The  4  i«r  ..-I.'.  ii...rlLMU"-  dcbcntnri-  s|...  k  nunM.  i  «,ll  l.c  rl,,v,.d  from 
till-  L'Hth  I.,  Hi.   :;i.t  Mi-i.  nil  lnsi\c. 

ELECTRICAL  UTILITIES  CORPN.  (LTD.)  iJividend  of  1|  per  cent,  has 
U-eii  . I. •kind  ..II  till-  |iril.iic,l  sio.k  for  (|»arter  ended  Dec.  31. 

GENERAL  ELECTRIC  dO.  (LTD.)  In  additiim  to  the  half-yearly  divi 
dend  of  i;  p.  [  I.  III.  already  paiil  on  the  ])reference  shares,  an  additional 
dint  ri  lilt  ion  hu.-  keen  inaile  of  3s.  ]>cr  share,  lax  free,  representing  the 
income  lax  d-du.  led  m  l)i-.cniber,  1910.  and  June,  1917. 

KAMINISTIQUIA  POWER  CO.  (LTD.)  The  directors  have  declared  a 
Oividenil  o(  2  pei  eeni  .  .„  Ill  the  rale  of  S  pi.r  een(.  per  aiiiuiin,  on  tlie 
(  ommon  hIimI.  |..r  the  i|iiarti>r  ended  .Ian.  31.  'I'he  grosH  revenue  for  the 
year  ended  ()<l.  31  hi..!  was  S(;«0.3S«.  operation  and  maintenance 
iitmorU'd  X.">.'i.Kl2.  ami  ilepreciution  and  renewal  reserve  S34.0(Ht.  net 
revenue  beinx  $l2'Nl.ri7lk  (''ixed  chariies  were  S9(kl2."),  leaving  .S194.4.'il. 
Dividend  7  |Mt  cent,  on  ihi-  puid-up  eapilid  reipiired  .Sl.')3,720.  have 
Imhii  dixliurwd.  and  K40.73I  htlH  U'en  tiiin»ferred  to  surplus  aeeounl. 
The  iiel  jneonii'  i>  i'i|ual  lo  (lint  o(  IkkI  year,  not wilhBlanding  increased 
o|H'rnlirig  e\|>|.n«e^  Hiid  taxen  and  the  iibHciiee  of  induntrial  devc-lopmenl. 
The  dire,  lori."  report  while,  that  the  proMpeds  are  briglileiiiiig.  and 
-ince  the  end  ..I  I  he  \e«r  i.rdi-r»  liml  been  i.eeiv.d  for  power  for  new 
vrnin  eji'vntor-  .md  (<.r  ...iii.    irii|u~lni>l  |.latil  .  I  hat  IiikI  been  reoiH-ned. 

UVIKPOOL    OVERHEAD    RAILWAY    CO.     The   direct ois   recommend 

p»yment  of  n  tiiial  dividend  for  the  luiK  yem  ended  j 31  Inat  ul  the 

ri»l<'  of  f.  INT  leni.  |i.T  itniiitin  (h-w  tax)  on  Hi.  pi.f..reii..e  Bhurex,  and  at 
rule  iif  -I  |i»T  c.nl  pT  aniniiii  (leim  tax)4iii  ihi  onliiiiiry  »h»reit.  Thin  will 
iiiakn  the  ilividenij  lor  the  year  .'i  pur  eeiil.  on  ihi.  proforenee  and  3J  per 
cent,  on  the  ordinitry  aiinren. 

BOnrHKRN  BRAZIL  ELECTRIC  00.  (LTD.)  The  necielary  (Mr.  K.  S. 
I/,w.  .)  h.i    I |.p.  Ill  .  .1  Miiui.iu.'i  of  Ihi-  CompHiiy  ill  l.,oridoii, 

BTOCK     EXCHAMOE    HOTICE.     The  .Slock    Kx.  Iiange  Commillee  him 

.11  iHMI.IHNli:!  ImIIv  piiil  (Hinulalive  prpfur- 

I  '    i;ii..lrl<-  Car  Co.  (1,1.1.).  ami  Ihe  idiftreH   nre 

ivhi.  h  .|i<.i  iai  -elMemei.l-  hiiv..  alr.ii.U   U-ou 


The   Round  Table. 

By  "  kVA." 

"■  Booster  ""  Higlifield,  wlio  presided  at  the  Electro  Hariimii 
Concert  on  Friday  last,  was  so  pleased  with  the  item  in  tl' 
Unofficial  Programme,  "  AVe  feel  VERY  Hackneyed  now  "  b 
the  Ga,s  Light  &  Coke  Co..  that  he  announced  it  from  the  cha 
a.s  one  of  the  ttirns  of  the  evening  I 

I  have  received  an  anonymous  communication  from 
'Round  Table  "  Reader  suggesting  an  item  which  should  ha-v 
api)eared  in  last  week's  Unofficial  Prograntrae.  If  this  readt 
will  kindly  forward  his  name  and  address  I  will  publish  tl 
item,  anonymously,  of  course. 

'Jwing  to  the  incli'sion  of  the  Unofficial  Programme  in  th 
"  Round  Table  "  last  week  I  had  to  hold  6ver  the  conchidin 
verses  of  Mr.  Barnard's  poem  on  Dora. 

D.O.R.A.     THE    DE.SPOT. 

(SHE   WHO  MUST    BE   OBEYED.) 
{Concluded  jrom  page  oiti.) 
You  go  for  the  night  to  the  nearest  hotel : 
Slie  asks  for  your  name  and  your  number  as  well  ; 
And  if  she  suspects  you  of  "'  telling  the  tale," 
Why,  Dora  the  Despot  will  clap  you  in  goal. 

You  climb  to  your  room  at  the  top  of 'the  house  : 
It's  stuffy  and  dark,  so  yoa  fumble  and  gioase  : 
But  don't  to  Jch  the  window,  or  soon  you  x\-ill  find 
That  Dora  will  nab  you  for  moving  the  bUnd  ! 

Xext  morning,  perhaps,  you  go  out  for  a  walk 

..\nd  join  with  a  native  in  innocent  talk  ; 

But  Dora's  been  watching,  and  Avants  to  know  '"  Why  ? 

And  if  you  can't  tell  her  you're  sliot  for  a  spy. 

i'ou  turn  in  despair  to  go  home  to  your  wife. 
But  Dora's  no  love  for  tlie  family  life. 
She's  looking  tor  slackers,  and  asks  you  to  show. 
Since  ijoiCre  not  in  khaki,  why  tire  not  you  so  V 

Oh,  Dora's  a  lady  ^^■ho  won't  be  gainsaid  ! 
.She's  here  for  your  good,  and  she  must  be  obeyed ; 
And  if  you  don't  like  it  you'd  better  keep  ntmu — 
For  Dora's  on  top,  and  you're  under  her  tluuiib. 

She's  somebody's  darling     1  do  not  kiuiw  \vho<e    - 
But  Dora's  a  ble.ssing  I'm  willing  to  lose  ; 
.\ud  «hen  the  war's  over,  aiul  joy-bells  are  rung, 
1  slian't  lie  dowidicarted  if  Dora  gets  hung  1 

.\.  S.  B.  in  The  CMur'nh  Cliruiiicle 

.V])ro|ii)s  <d'  the  aliove.  I  aiu  assmcd  on  good  authority  tUi 
e\-(.ry  (lovcniniriit  |)c|iartnifnt  conii>riscs  two  sections— ( 
'I'll.'  Hop.'  ihc-War-will  iiever-be-over  ])e])artiniM\t ,  and  ( 
The  De|iailiiiciit  lilt  llic  Invention  of  Work. 


'riilrly-Scven     Y««air.s    Ajio. 

|Kroin  TuK  .Klki  rnKiA.N,  •Ian.   I.'').   I1S8I.J         T 

C 11 K KNOCK. — The  Harbour  Trust  has  invit<-d  the  various  elootl- 

lit;hl  i'oiii|mnies  to  give  a  dis))lay  of  their  ajiiiaratus  on  the  st«unbo; 

ipiay,  with  the  view  to  a  |H'rmaneiit  use  of  one  .system. 

.Vi.  S.avidih's  (irAimiANs.  At  (he  last  m.-etiiig  of  the  (iuardiai 
.1  lcit,.r  was  received  from  the  Brush  Khnlric  Light  Corim..  stati 
(li;i(  (be  company  had  contracted  with  Ihe  ( "(unmi.sHioners  of  Sewe 
for  llie  lighting,  "bv  means  of  el.-ilricily.  of  Hlackfimrs  Bridge.  Xe 
III  I. |.j... street.  I.ii.iiiatecircu.s.  I.uilgale  hill,  and  other  parts  of  tl 
(■il\,  aiul  wer..  desirous  of  lii-ing  allowe.l  to  lay  down  Ihe  neces 
\Mi.s  in  a  thrivimdi  pipe  inulergroimil.  f.u-  (he  comeyauce  of  tl 
cl.i  lri.i(v  from  their  works  in  Vine  sir.  ct.  l.nmbelh.  via  Stamf.in 
s(ie..|.  t.i  Hlaekfriars  BriilL'.-  Th.' .  hairiuau  lli.iughl  Ihe  e.mimun 
cMli.iii  hii.l  belter  g.i  (o  lb'  I'aving  Coinmilti'e.  and  .suggestt 
wbelher  lb.,  board  coiil.l  u.il  li>  Hie  e.xiieri'm.'iil  of  (be  eleetrie  ligl 
111  lb..  Hlaii.hir<l  111  111.,  lop  of  (he  SoulbwarU  slriH-l.  Mr.  StnlToi 
»ou1(l  like  lo  s..|.  111.-  whole  of  SoutbwarU  sircel  ligllte<l  willi  tl 
.le.lric  light.  He  iiiove.l  I  Ik-  lefiMviice  of  (li..  l.'lt.-r  lo  the  Pii\  u 
1  ..niiMitt.'...      .Mr.  Kvaiis  «(•<■ I.'d  (he  r<-s.iliil  i.Mi.  which  was  ..11 
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Notes. 


Reorganisation  of  the  Board  of  Trade. 

SoMK  ilctaiU  liiivr  iinw  l-.n  |iuMish.Ml,  aiul  will  !>.•  found  in 
another  colunin,  of  thi- n-orfianisation  of  the  Board  of  Trade. 
Thi.s  re-orgnniHiition  has  been  tlie  result  of  con.sultation  with  an 
informal  tDnimittee,  and  i.s  indejiendent  of  the  .Joint  Depart- 
ment of  ()ver.sea.s  Trade  recently  net  u|i  \>y  the  Board  of  Trade 
and  the  Foreign  Office.  The  work  of  the  B.mnl  of  Trade  i.s  now 
to  he  ornani.sed  under  two  main  di'])artment8,  consist inp,  on 
the  one  hand,  of  the  Department  of  Conimercp  and  industry' 
and.  on  the  otlM-r,  of  the  De|)artment  of  Public  Services 
Admini.strution.  The  first  of  these  Departments  is  of  the 
>jr.ater  imiiortancc,  an  its  successful  working  and  utilitv  will 
lar«'-ly  depend  upon  the  initiative  of  those  concerned.  It  is 
jiroposed  to  set  up  a  number  of  sections.  <  >ne  of  these  w  ill  deal 
with  the  work  of  the  trade  commissioners,  conunercini  attaches 
and  of  the  consular  services,  which  work  forms  a  jiart  of  the 
<liities  of  the  Joint  Department. 


jOur  Home  Industries  and  the  Board  of  Trade 

AM.rMKH    section    will    d<'al     »ltll    the    development     ol    home 

liidoMtries.     In    this    connection    we    notice    the    inclusion    of 

aliiii  penetration."  which  after  il x]ierience  of  rei  cut  years 

■rtainly  n  Miibjeet  of  some  uoporlance.     If  there  ih  Mioh 
lien   penetration   it    iw  desirable   that    it   Hhould.be  counter- 
Jted.     On  lhi>  other  hand,  if  sm  h  penetration  is  n-ally  harm- 
there  should  be  Kood  aiilhorily  h.r  the  stufement.     In  thin 
•lion  also  falls  the  ri'consiriiction  of  British  industrirN 
^1    trades   and,    presumably,   the   general   fiwlerinfj   of  Hurh 
■■iries  n.i  may  be  of  natioiinl  iniportance  ami  yet  not  in  a 
.irinhiiiK  condition.     The  fourth  section  will  adtniiiister  the 
'"*  nlatiii«  I.,  patents,  lr.i.1.'  marks,  deNiun*  aii<l  copyright. 
Jl   i«  not   very  cli.ar  what   is  t  ..iii.  niplated  in  this  •lirertion. 
^  It   IS  staled  that   the  mam  part   of  this  ih-parliii.  iil   will  be 
•titute.l   by  the  ex|stln«    I'.il.  Iil    Ollice.  and   ».     I.. .lire  lluit 
^iirk    will    be    Ml    the    hands    of    Mr.    TKMn.l.    ritASK.-J,    at 
'^Kt  <'"nt roller  of  tli.'  I'aleni  Ollire.      It  is  stated  that  thin 
lent  will  be  ehnrK.d  with  the  encouraKcmeni  id  inven- 


tion and  the  protection  of  the  commercial  public  from  the 
abu.se  of  monopoly.  We  notice  that  questions  of  policy 
relatin>i  to  indu.stri'al  power,  indudiiii;  electricity,  will  be 
handled  by  one  of  the  .sections,  and  that  another  section  is  to  be 
created  to  deal  with  economic  policy,  and  will  take  over  the 
duties  of  the  temporary  Industrial  (War  Inquiries)  Branch  of 
the  Board  of  Trade.  A  strong  advisory  council  is  to  be 
attached  to  the  Department  of  Commerce  and  Industrv. 
thoroughly  representative  of  the  commercial  and  manufac- 
turing interests  of  the  countn,-.  Tujning  to  the  Public  Ser- 
vices .A.dmiftistration  Department  we  find  that  this  depart- 
ment will  deal  with  many  of  the  matters  already  handled  by 
the  Board  of  Trade,  including  the  Electric  Lighting  Acts.  It 
appears,  therefore,  that  the  electrical  industry  will  still  have  to 
deal  with  more  than  one  Government  department.  From 
what  we  have  said  it  will  be  gathered  that  a  comprehensive 
programme  has  been  arranged,  and  we  trust  that  it  will  be 
administered  in  such  a  way  as  to  be  of  real  benefit  to  the  indus- 
tries of  the  couutrv. 


A  Constant  Torque  Electric  Clutch. 

In'  comparison  with  the  ordinary  mechanical  clutch  there  is 
something  fascinating  in   the  electromagnetic  clutch,  which  is 
so  much  suupler  in  it^s  control.   Nevertheless,  in  putting  the  idea 
into  practice  considerable  difficulties  are  found.     The  ideal  is, 
naturally,   to   have  a   clutch   in   which   the   pre.ssure  e.\erted 
between  the  two  parts,  and  thus  the  torque  produced,  is  related 
quite  simply  to  the  exciting  current,  so  that  a  small  variation 
in  this  current  is  sufficient  to  cause  sli]>pilig,  or  to  transfonn 
the  clutch  into  one  in  which  the  two  jiarts  an-  rigidly  coupled 
together.     I'lifortunately,  any  such  idea  is  <'ntirely  iqiset  by 
the  hysteresis  of  the  iron.     The  magnetic  attraction  with  a 
decreasing  current  Ls  by  no  means  the  same  as  that  with  an 
increasing  current,  and,  what  is  .still  moTv  important,  when  the 
ti.vciting  current  is  reduced  to  zero  the  re.«i»iual  magnetism  is  so 
ureat  in  a  magnetic  circuit  consi-sting  of  iron  jmrt-s  in  contact 
that  the  dutch  may  .still  continue  to  drive.     If  it  is  sotiiihf  to 
overcome  this  difficulty  by    em]doyihg    a  strong  sprinj;  this 
introdiii'es  the  objectioiuil   feature  that   tin-  clutch  comes  in 
with  a  snap  on  excitation,  and  behaves  like  what  i>  lenni-d  a 
tierce  clutch."  which  jiroduces  discomfort  in  the  running  of 
automobiles.     Magnetic  ditliculties,  howi'Ver,  ari"  not  the  only 
difficulties  that    are  to  be  founil.        As  Is  well  known.  slip]>iiii; 
friction  is  lowi-r  than  static  friction.     If  it  is  sought  to  r.iirv 
the  operation  of  a  magnetic  clutch  from  tl..   -t  ,,..   .<,  «1,,.  i    i),,. 
two   parts   are    rigiclly   fixed   toucth.  ■ 

wlien-  then-  is  slipping,  n  sudden  vai  ;, 

the  ton|Ue  that  is  priKliireil.  .\t  thi-  moment  wiu-n-  slipiim; 
occurs  then-  is  n  sudden  fulling  olT  in  the  tonpie.  and  this  may 
be  altogether  undesiriible  in  rertain  rla-sces  of  work.  It  is 
evident,  therefori',  that  n  iMltisf«el..r\-  elut.  h  rnn  oidv  be  ob- 
tained by  varying  the  excifatii'i 
these  factors.  That  this  is  p.. 
device  whii  h  has  been  il. 
aiiil    which   IS  ilescnbed  •  I 

Wi-ek   wi>  had  an  opportu i    i.    ..     ..    i 

and   we   wen-  struck    witli   tie'  •  \it.niily   i..idy  way  in   whuh 
il     responded    to    the    ailloorili ilT.^I         I  In.    Ui>.    reiol.  i.  il 
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evident  by  the  generation  of  a  constant  current  under  the 
severe  conditions  of  electric  welding  witlioiit  resistance  in  the 
arc  circuit.  The  current  remained  practically  constant,  even 
on  short-circuits. 


Ten  Years  of  Illuminating  Engineering. 

Ix  his  Paper  before  the  Illuminating  Engineering  Society  on 
January  1.3th  Mr.  L.  GasTek  reviewed  the  progress  of  the 
Illuminating  Engineering  Society  in  this  country  since  its 
formation  was  suggested  about  10  years  ago.  The  Paper 
forms  a  useful  supplement  to  Mr.  Trotter's  presidential 
address,  to  which  we  referred  recently,  and  gives  a  good  idea 
of  the  wide  groimd  covered  by  the  Society's  work,  and  the 
difficulties  which  it  has  successfully  overcome.  Few  of  those 
present  at  the  inaugural  meeting  in  1909  could  have  antici- 
pated the  conditions  prevailing  now.  But  the  Society  has 
adapted  itself  to  the  restrictions  imposed  by  the  war,  and  has 
shown  considerable  perseverance  and  determination  in  finding 
new  fields  of  activity.  Mr.  Gaster  referred  to  a  problem 
which  ha.s  exercised  the  minds  pf  members  of  all  'the  chief 
scientific  and  technical  societies  since  the  outbreak  of  war — 
namely,  that  of  inducing  Government  Departments  to  make 
proper  iLse  of  their  services.  lu  the  absence  of  organised 
channels  of  communication  most  engineers  and  scientists  have 
had  to  be  content  with  offering  their  services  whenever  an 
opening  appeared,  sometines  with  disappointing  results  ;  it  is 
much  to  be  hoped  that  one  result  of  the  war  will  be  a  more 
carefully  prepared  plan  by  which  any  problem  on  which 
guidance  is  desired  can  be  immediately  brought  to  the  notice  of 
the  society  concerned.  Naval  and  militarj'  operations,  carried 
on  alike  by  day  and  by  night,  are  essentially  dependent  on 
vision,  and  there  must  be  many  special  problems  on  which 
technical  knowledge  of  illuniination  would  be  helpful.  After 
the  war  many  equally  important  fields  for  service  in  con- 
nection with  reconstruction  will  doubtless  arise. 

Data  on  Illumination. 

The  hat<T  part  of  the  Paper  was  devoted  to  a  discussion  of 
methodB  of  acquiring  statistical  evidence  on  many  essential 
points,  on  which  there  is  common  agreement,  but  insufficient 
data  in  support  of  the  accepted  view.  Among  such  points  are 
mentioned  the  relation  of  illumination  to  accidents  in  fac- 
tories and  Htreets,  and  to  output  and  quality  of  work.  In  the 
present  circumstances  one  appreciates  the  difficulty  in  making 
Buch  inquirifs,  owing  to  shortage  of  staff,  &c.,  and  yet  in  many 
respects  the  conditions  are  such  as  to  make  these  investigations 
fruitful.  For  i'.\umi)le,  the  street  lighting  conditions  arc  such 
a.H  iiiuy  never  riTur,  wliile  the  organisation  of  industrial  opera- 
tions by  the  State  makes  it  easier  than  in  normal  times  to 
obtain  data  on  a  uniform  basis.  Painstaking  investigations 
of  thifi  kind  an-  rarely  appraised  at  tlieir  pro])er  value.  They 
call  for  great  ]mtiencc  and  devotion  and  have  not  the  glamour 
that  Hurrountls  greot  inventions ;  yet  their  influence  on 
huinuriity  may  be  i-qualiy  far-reiicliing,  and  tln'ir  rcHults  of 
very  gffiit  importanci-. 

Interlinking  in  the  West  of  Scotland. 

TiliH  wi'ck  we  ]iublinh  further  details  in  regard  to  the  pro- 
poKeii  intiTJinking  oj  eh-ctricity  BUiij.iy  undertakings  in  the 
Went  of  Hcotjuiid.     Fortunately  in  tills  ]iarl  of  the  country  the 

IioHition  in  li?HM  criniplicuted  than  in  mom tlier  distri(rt»,  the 

frequency  tir-in«  nrwraWy  50  ])eriodM,  thi'  exception  ln-ing  25 
jieriodN  in  thr  (ilangow  and  Clyde  Valley  clistrict.  A  number 
of  load  cur\'eH  ari'iitn]iany  the  riqiorl  of  the  (!ommiltee,  in- 
eluding  compoHile  rurves  for  the  four  distriels  into  which  this 

I.i>rt    of   the   >'i.lliilr'.-    I,..      I ,    ,liM.|,..l  It    I.    ,t„,„,..MM-    U.r    1,u 


to  reproduce  all  these  curves,  but  we  give  those  relating  to  the  J 
Glasgow  Corporation  Electricity  Department,  the  Glasgow  ' 
Cor])oration  Tramways  Department,  and  the  Clyde  Valley 
Electric  Power  Co.,  and  a  composite  curve  for  the  whole  of  the 
imdertakings.  It  is  noticeable  that  the  curves  in  this  case  are 
by  no  means  as  ideal  as  could  be  desired,  lu  other  words  the 
peak  load  is  very  pronounced,  from  which  it  mov  be  inferred 
that  the  lighting  load  in  the  Glasgow  and  Clyde  Valley  district 
is  still  a  prominent  part  of  the  whole.  On  the  other  hand,  if 
some  of  the  other  districts  are  taken  it  is  noticeable  that  the 
load  curves  obtained  are  considerably  more  satisfactory.  This 
scheme  has  for  its  primary  object  the  interlinking  of  under-  * 
takings  for  week-end  supplies,  and  certain  economies  are  thiis 
rendered  possible.  This  step,  however,  is  by  no  means  suffi- 
cient to  gain  the  greatest  economy,  and  this  is  evidently  felt  by 
the  Committee,  for  it  is  remarked  in  the  report  that  although 
the  economy  of  week-end  supplies  in  some  cases  may  be  doiibt- 
ful,  considerable  economy  could  be  effected  in  many  cases  by  a 
suppl}-  in  bulk  from  the  larger  to  the  smaller  stations.  Cer- 
tainly it  is  Only  in  this  way  that  such  figures  as  1-3  lb.  and 
54  lb.  of  coal  per  unit  generated,  which  figures  we  notice  are 
given  for  two  of  the  groups,  can  be  elimmated. 


Scottish  Municipal  Electrical  Association. — This  associa- 
tion has  been  formed  fur  the  purpose  of  safeguarding  the 
interests  of  the  smaller  municipal  electricity,  undertakings 
Councillor  D.  M'Callum.  convener  of  the  Greenock  Corporation 
Electricity  Committee,  has  been  appointed  chairman,  and  Mr. 
William  C.  Bexon,  burgh  electrical  engineer  and  tramways 
manager  of  Kilmarnock,  as  secretary. 

Metallurgical  Research  in  Scotland. — At  a  meeting  of 
Scottish  enijiloyers  and  others  in  Glasgow  on  Tuesday  afternoon 
it  was  unanimously  agreed  to  form  a  Scottish  Engineering, 
Shipbuilding  and  Metallurgical  Research  Association.  A  draft 
memorandum  of  the  constitution  was  submitted  and  approved. 
Sir  Donald  MacAlister,  principal  of  Glasgow  University,  who 
spoke  in  support  of  the  scheme,  emphasised  the  importance  of 
research. 

Association  of  Mining  Electrical  Engineers. — At  a  joint 
meeting  of  the  West  of  Scotland  Branch  of  the  Association  of 
Mining  Electrical  Engineers  and  the  National  Association  of 
(.'olliery  Managers  a  Paper  was  read  recently  by  Mr.  J.  H.  C. 
Brooking  on  "  Cable  Complaints."  The  author  laid  stress 
upon  the  necessity  for  frequent  testing  and  on  the  undesir- 
ability  of  laying  bitumen  cables  in  the  ground;  esi)e(ially  if  the 
soil  contained  corrosive  compounds. 

Board  of  Trade  Journal.^  Five  issues  have  now  api)eared 
of  (lie  Hciaril  of  'I'rade  "  .lo\inial  ''  in  its  new  form.  Wo  lio])e  P 
that  a  marked  feature  will  he  made  of  the  "  special  articles," 
as  a  gri'at  deal  of  useful  information  can  be  so  given  ;  and  if  an 
ofK(  iiil  journal  could  be  made  to  a]ii)ear  less  depre.s.sing  itjmight 
be  an  atlvantage.  We  are  glad  to  note  that  advertisijinents 
are  tc>(lisa|)i)ear  from  the]>agesof  the  "  Journal  "shortly. 
is  a  iiii'st  desirable  (iiaiiiie  in  Govermnent  puMicalions. 

Engineering  Opportunities  in  Serbia. —<>n  .lanuar\i  2l8t 

Sir  Wilfred  Stokes  i.r.'sided  at  a  limelieoii  given  by  the  CW"""' 
of  the  Uritisli  J'lngiiieers'  A.hsih  iiition  to  t hc>  members  on  fl' 
Serhian  Industrial  Commission  who  are  on  a  visit  to  this  c<V"" 
try.  The  Serbian  Minister,  Dr.  Djuric,  Mr.  1).  Tomich 
others  referred  to  th<'  im)>ortant  ])art  to  be  played  b_  ^ 
nr'ering  in  the  reconslriictioii  of  Seri)ia,  in  which,  it  was  hoj("'U 
British  engineers  woiilil  take  a  ))romirieMt  ]iarl.  Serj)ia  ) r^l 
(|uire(|  machinery,  tools,  locomotives,  electrical  api)aratus,  iH«0^ 
in  order  to  develop  lii-r  valuable  ]iroducts,  and  she  looked"  ^'^ 
Great  Britain  for  her  supplies  after  the  war."  Some  IJOO  yo'unP 
Serbians  were  completing  their  education  in  this  country,  anf ^  '' 
was  hoped  that  \iuirr  would  be  .xent  over  to  be  trained  as  etiei^l^ 
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;  The  Oil  Engine  as  a  Prime  Mover. — An  article  by  W.  L.  H. 
Doyle  in  the  "  Electrical  World  "  describes  some  interesting 
results  obtained  from  a  small  oil-driven  electrical  plant  con- 
verted from  a  pair  of  slow-running  Corliss  engines  operating 
a  long  line  of  shafting.  The  generator  capacity  was  only 
64  H.P.  k.tt'.,  the  engine  being  run  on  a  guaranteed  consumption 
of  half  a  pound  per  brake-horse-power  of  any  sort  of  crude  or 
fuel  oil  having  a  thermal  value  of  1,800  B.Th.U.  per  pound. 
The  resiJte  for  the  year  1916  show  a  load  factor  of  59  per 
cent.,  which  was  fairly  constant.  The  cost  per  kilowatt-hour 
amounted  to  2-11  cents  (approximately  Id.),  nearly  half  of 
which  consisted  of  overhead  charges,  the  oil  forming  only  a 
quarter  of  the  total.  This  is  considered  remarkable  in  so  small 
a  plant,  and  in  view  of  the  present  cost  of  coal,  fuel  oil  is  likely 
to  play  an  important  r61e  in  power  production  in  districts  in 
till'  United  Statis  where  conditions  are  reasonably  favourable. 

Institute  of  Chemistry. — Part  III.  of  the  "  Proceedings  "  of 
the  institute  of  Chemistry  for  1917  (.July-November)  refers  to  a 
number  of  points  of  interest,  including  the  continued  develop- 
iiiiMit  of  .special  researches  on  glass.  We  notice  two  varieties 
Kjiecially  adapted  for  hohliug  timgsten  wires,  one  of  which  is 
ciiiisidered  useful  for  certain  forms  of  electric  lamps.  Corre- 
.sfiondence  with  the  Department  of  Scientific  and  Industrial 
Ri'.search  refers  to  prospective  researches  on  laboratory  and 
o[itical  gla.S8,  cements  for  lenses,  &c.,  on  which  a  new  com- 
mittee is  in  contemplation.  A  sub-committee  of  the  Glass 
Dommittee  has  al.so  is,sued  a  report  on  laboratory  ])orcelain. 
.Viiiiiiig  other  points  we  notice  a  summary  of  di.scussions  on  the 
i|i:a!ification  conveyed  by  the  litle  "chemist,"'  and  on  the 
further  organisation  of  the  profession  of  chemistPi*.  Other 
io|)ical  matters  dealt  with  are  the  .second  report  of  the  Com- 
mittee of  the  I'rivy  Council  on  Scientific  and  Industrial  Re- 
search, the  report  issued  by  the  Fuel  Research  Board,  and  the 
first  report  of  the  Hoard  of  Scientific  Societies. 

Northampton  Polytechnic  Institute. — At  the  annual  prize 
•  iistributioii  hist  Saturday,  the  princi])al  (Dr.  R.  MiiUineux 
\\'ulnnley)  refiTrecl  to  the  etlect  of  the  war  on  the  educational 
and  social  work  of  the  institution.  .\s  regards  the  engineering 
day  clan-ses,  tht;  manufacture  of  high-class  munitions  upon  a 
cr)nimercial  .scale,  which  commenced  on  .Inly  1,  1'.'!."),  iiad  been 
continued  without  interruption  u()  to  the  present  time.  The 
day  Htuilents  still  furnished  tiie  bulk  of  the  producers  engaged 

in  the  shops,  ami  many  had  attained  a  high  <legr f  skill. 

The  technical  optics  department  was  h-.ss  fortunate  than  the 
■•ngineering  department,  owing  to  the  nature  of  the  industry, 
being  nmrh  alTected  by  the  war.  But  the  work  of  training 
women  students  in  full  time  courses  in  lens  and  j>rism  grinding 
had  bi-en  vigorously  carried  on,  a  constant  stream  of  workers 
for  <.j)(i(al  shops  in  Kngland,  Scotland  and  Ireland  being  pro- 
vided. Knrolments  f<ir  evening  cla.sse.s  were  still  below  the 
pre-war  standard,   but  as   regards    l9l7-i!t|K  the  <'orner  ap- 

pearcil  to  have  I n  turned,  and  an  im]>rovemeiit  was  mani- 

fi'st.     tiood   work    was  also  being  done   in   training  clis4iblpd 

iHoldiers  an<l  sailors  as  electric  jiower  substation  allendantfl, 

nd  olh.T  sjier  iiil  courHes  suilabl.'  for  dis„l>led  in>'n  had  been 

levcloped. 


i  )lii(niir.v. 

1  Sfu  .loMN  Woi.FK  lUimv.      .\m  we  xo  In  pri'M  wp  IrnrM  «ith  n%Tvt 

]tlie  (lealli  of  Sir  .l..l.n  Wolfe  Unrry.  K. ('.»..  K.IJ.S.,  whi,  li  .«rurrwl 

I  VVr<lnii4<lay.      A  dill  iilijtiinry  noli<  e  will  np|M'nr  in  our  nr\t  iiuup. 

J.  SllHlMlToN.      We  nlMO  rejjrrl  t<i  nsiiril  the  flenlli,  nflrr  i|iiitc  « 

l(    illne.w,    of    .Mr.    >l.    ShruMplon,    jiicoiinlAnt    nnd    i  oiiinirrrinl 

Pint  l<i  the  Wctiton  Kleetrii'iil  InHlrumrnt  Co,  for  nearly  twelve 

JotiM  ,S.  ,Ski.i.o>(._\Vpii|»o  rrnret  I..  Irnrn  of  thrilrnlh  nf  Mr.  .John 
'Mimrr  .Snlloh,  wliieh  tuok   |il.i<  e  iii   l^miliiM  on   I  lie   Istli  iimt. 
"Iliio.  will)  uiiH  Uirn  in  In:Ii'i.  u>i«  iIip  (Kth  miu  of  Canl    \\  iIIimii 
•         r  .S,.||„„,  K.\. 

I       iipwnrilii  iif  M>  yrnn  Mr.  Srl|..ii  wiw  an  Antitp  niPiiil'rr  "1  the  well- 
Vki,    tifin   iif  .lnhiiwiii,  Mnlllii'v    ,V    Co  ,  AMmvPm   mul  iiiilnlliirtfUlii, 

^"■'  "  Iiii"fi'rllml  |)rrt<M|  lir.ii  nawieintnl  Willi  lli<>.r-..|  i  lir  IpmlinR 

^''' if  tlip<Uy  In  niMllrin  rrlntlnKlo  inrUlliiriiv  niM\ .  Iirniiitrv. 


He  played  a  prominent  part  in  the  researches  and  indust.rial  development 
connected  with  the  platinum  and  other  eroupsof  rarer  met^als.  with  which 
the  name  of  his  firm  is  associated.  Quite  early  in  the  history  of  electric 
lighting  Mr.  Sellon  interested  himself  in  its  development,  and  he  was 
a  consistent  advocate  of  its  advantages  from  the  early  davs.  Mr.  Sellon 
took  out  many  patents  in  connection  «ith  seccndarv  batteries  and  their 
manipulation.  His  first  patents  were  taken  nut  in  ISSI,  and  in  that  year 
his  residence  at  Sydenham  was  fitted  up  throughout  with  the  electric 
light,  the  lamps  being  run  from  accumulators.  This  was,  we  believe,  the 
first  private  house  in  the  world  which  was  so  lighted  in  its  entirety.  Mr. 
Sellon  was,  until  its  amalgamatiim  with  the  Electric  Construction  Corpn. 
in  1889,  vice-chairman  of  the  Electrical  Power  .Storage  Co.,  which  worked 
his  patents  in  conjunction  with  those  of  Faure,  Swan,  A'olckmar  and 
others.  He  was  for  10  years  (from  its  first  initiation)  vice-chairmein 
of  the  Anglo-American  Brush  Electric  Light  Corpn.  (now  the  Brush 
PHectrical  Engineering  Co.). 

Col.  BouoHEY. — The  death  is  amiounced  of  Col.  Geo.  F.  0. 
Boughey,  C.S.I,  (late  R.E.),  who  was  until  recently  one  of  the  Light 
Railway  Commissioners. 

Deaths  on  Active  Service. — The  following  deaths  are  reported : — 

(apt.  W.  Alan  I'ra^er  (U.E.),  formerly  electrical  engineer  and  tram- 
ways manager  at  Nelson,  has  been  killed  in  action.  He  came  from  South 
.\mcripa  to  join  the  army  on  the  outbreak  of  war. 

Pte.  H.  .J.  Bishop  (The  Buffs),  formerly  in  the  India  Rubber  Co.'s 
instrument  department,  was  killed  on  Nov.  20  last  at  the  age  of  19. 

L.-Corp.  S.  Davies  (R.E.).  senior  partner  of  a  Cardiff  firm  of  builders, 
and  an  in-itruitor  in  «-irel<>.s.s  teleirraphy  in  the  RE..  ha<;  ■lieil  ..f  i.m—i- 
nionia. 


Personal- 
Mr.  Thimas  D'Arcy  Xa.s.s;iu.  .^.M.l.K.K.,  engineer  and  manager  to 
the  County  of  Dorset  Electric  .'^upply  Co.  (and  to  the  Swanage, 
L_\ine  Regis,  antl  Blandford  companies)  has  been  relea-sed  by  the 
directors  for  ser\ice  with  the  Anny  and  has  been  appointed  to  a 
Commission  in  the  Royal  Flving  Corps. 

The  President  of  the  Board  of  Trade  has  appointed  Mr.  H.  F. 
Carhill  to  be  .\.ssistant  Secretary  (in  charge  of  the  Industrial  Power 
and  Traus)K)rt  Department),  and  Mr.  Percy  Ashley  to  be  Assistant 
Secretary  (in  charge  of  the  Industries  and  Manufactures  Department). 

Mii.iT.^RY  Hosoi-R. — The  following  honour  has  been  con- 
ferred : — 

Pto.  P.  .Alexander  (Welsh  Reiiimcnt),  formerly  a  Wallasey  tramcar 
driver,  has  licen  decorated  with  the  .Military  .Modal. 

W.AK  C.\siALTV. — The  following  casualty  is  reiwrted: — 

Pto,  F.  Cornell  (King's  Liverjxiol  Rcgt.).  a  former  employee  in  tho 
Blackpool  elei-tricity  department,  has  been  woundtsi. 


Arriiiiueiiieiit.s  for  the  Week. 

FRISAT,  Jan.  38th  (to  day) 

PhV8IC.\L  SocrKTv. 
•>  I'. III.     .\t   the    lm|>erial   College   of   Science,   South   Kensington, 
l/indon,  .S.W.      Presidential  Address  by  Mr.  C.  V.  Boys,  K.R.S. 
Royal  Instititiox. 
•5..?'*  /).»!.     .\t  21,   .Vllx'iuarle-.street,   London,  W.I.     Discourse  on 
"  The  .Motions  of  Eloclrons  in  t'JBses,"  by  Pnif.  J.  S.  Townscnd. 
K.R.S. 

Nobth-East  Coa.st  IssTi-n-TioN  OF   ExiiiXKKns   ANn  Siiirinn  nviu". 
6  p.m.     M  tlio  Literary  and  PhiloHii|>h;>'al  .Society,  We>tgi%le  nmd. 
Newc«j.l !e  on  Tyno.     .Vdilrewi     on       "Trade'   and      liiilu>-trial 


I.4vtur<'  on  "  The 
.1     r..|y.    KK  .s 


Mr 


Kc.iiHiriiition,"    by   the    Rf.    Hon.    C.    Addison,    I'.C  .    MP. 
(MiiM-.t<r  of  Roeonstruction). 
■ATUBDAT,  Jan.  a«Ul. 

RoVAt.  iNSTrriTioN. 
.J  p.m.     At  21.  AllHmarlpi.tr.et,  l...ndon.  W.  I. 
Chenii.al    .Voti.m    of    Light."    by    Prof.    W 
(I/-,  lure  11). 
■ONDAT.  Jan.  38Ul. 

R.iv*i.  S.iiii:tv  or  .Vrts. 
4  .10  ;i  m      .\l  .lelm  slnx't,  .\dpli>hi.  l.on.lon.  W.C  2.     Cantor  Ir 
.•n    ■■  High    Tpni|i<'n»t»r<>    I'r.H-cwM-*    ami    Pn»duct»,"    by 
(■    II.  D.irliiig.     (I/x'lurti  II.). 
TUESDAY,  Jan.  a«tb. 

|n-.111i  rioS  OK    El.i;.  THU'AL  KNaiSltKB.-".   .MANrHK!«TK«  txiCAI,  SKc-riOS. 

7  f.m.  .M  III),  hbiainppm'  Club,  17.  ,\lliprt  Mjuarp,  Mancheiitpr. 
Pa|K-r  >'n  Telpphono  Kxrhangp  Tr»nsfrr*ftnd  their  (IrgimiM- 
lion,"  by  >Mr.  K.  «i.  C.  lUI.Iwiii. 

miDAT.  rtb.  lit. 

RoV»l.    l>«TITtTI.lV, 

.i,W  p.m.  At  31,  Albrniarlp  •inx'l.  I.en<lnn.  W,  I.  Diieoursp  nn 
'■  (iniviutioii  ami  the  Pnneiplrii  of  RoUlivilT,''  by  IVif 
A.  8.  Ril.tinRlon.  K  R  S. 

.Ifxi.iii  iMrriTfTi.'N  or  Kxoimxdk. 

<  ;>  iM  At  Sl».  Mrloria  street.  I-en.lon,  .S  W  I  I*»prr  on  "  liyrut- 
inirs  of  rallins  Itomba."  by  Mr.  R  K.  KlrhelK 
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A   Modern   Granary. 


THE   EQUIPMENT    OF  THE  CLYDE  TRUSTEES'  >'EW   GRANARY    AT  MEADOWSIDE. 

(Concluded  from  page  573.) 

Summary.— 1\as  granary  ha^  a  storage  capacity  of  31,000  tons'of  wheat.  It  is  provided  with  an  extensive  equipment  of  conveyors 

and  elevators,  so  that  the  wheat  can  be  unloaded  from  boats  and  be  delivt-R-d  to  any  one  of  the  12  floors  ;   and,  conversely,  so  that 

loading  of  all  kinds  can  be  effected  with  a  minimum  of  labour. 


Intake  Plant  for  Sacked  Grain. 

10.  Inclined  Sack  Conveyor-Bands. — Two  bands,  each  cap- 
able of  dealing  with  500  sacks  of  wheat  per  hour,  are  provided 
at  the  west  and  east  ends  respectively  of  the  iloor  granary. 
Both  start  from  the  floor  of  the  goods  shed,  a  short  distance 
from  the  front  at  the  quayside,  and,  rising  therefrom  at  an 
angle  of  about  17  deg.,  enter  the  granary  at  the  .sixth  floor 
level,  being  carried  over  the  space  between  the  shed  and  the 
granarj'  by  overhead  steel  gantries  or  bridges  which  form  a 
passage  from  the  shed  to  the  sixth  floor.  Inside  the  shed  th« 
first  lengths  of  these  bands  are  hinged,  and  tan  be  raised  up  close 
to  the  roof  when  not  in  use,  leaving  the  parts  of  the  shed  floor 
underneath  them  available  for  general  cargo.  Sacks  are  dis- 
charged from  the  ship's  hold  on  to  the  quay,  and  wheeled  to  the 
foot  of  the  inclined  bands,  where  they  are  weighed  and  placed 
on  the  bands,  by  means  of  which  they  are  delivered  into  the 
granary,  at  the  sixth  floor,  on  to  a  reversible  horizontal  con- 
ve\-or-band  running  from  west  to  east,  which  in  turn  delivers 
the  sacks  by  means  of  a  travelling  "'  throw-off  "  at  seven 
points  on  each  side  of  the  band.  The  sacks  may  then  be  piled 
up  on  the  sixth  floor,  or  dropped  through  any  one  of  the  nine 
sack  .shoots  to  any  of  the  lower  floors,  or  direct  to  the  appli- 
ances at  ground  level  for  loading  into  lorries,  railway  wagons 
or  lighters  alongside  the  quay.  '  The  general  arrangement  is 
seen  in  Fig.  2. 

In  order  to  provide  for  sacks  being  taken  to  floors  above  the 
sixth,  there  is  a  continuation  of  the  east  intake  conveyor-band 
to  the  twelfth  floor,  consisting  of  a  short  inclined  sack-band, 
passing  upwards  through  the  seventh  floor  at  the  east  end 
of  the  granary,  leading  to  an  inclined  band  running  along- 
side the  north  wall  up  to  the  eleventh  floor,  which  delivers 
sacks  on  to  another  short  inclined  cross-band,  leading  to  a 
horizontal  band,  nmning  from  west  to  east  along  the  centre  of 
the  twelfth  floor. 


onh'  IS  required  to  handle  each  sack  in  taking  it  from  the  shoot 
and  loading  it  in  the  wagon. 

By  the  "  Swiftsure  '"  shoots  sacks  may  be  passed  down 
through  one  or  more  floors,  the  sacks  being  stojjped  by  the 
operation  of  a  flap  valve  at  the  floor  desired.  At  every  floor 
doors  are  provided  on  each  side  of  the  shoot  for  taking  delivery 
of  sacks  and,  at  the  end  of  the  shoot,  for  passing  in  sacks- 

12.  Loading  Ont  Bulk  and  Sacked  Grain. — When  grain  is 
being  drawn  from  any  of  the  bins  or  floors  to  be  loaded  in  bulk 
into  carts  or  railway  wagons,  it  may  be  weighed  in  the  port- 
able automatic  weighers  on  the  first  floor  described  later,  and 
thereafter  loaded  by  means  of  portable  shoots.  If  the  grain  is 
to  be  loaded  into  lighters  at  the  quay  it  is  similarly  passed, 
after  weighing,  to  the  basement  conveyor-bands  described  in 
the  next  paragraph,  and  by  tliem  delivered  to  the  loading-out 
band  in  the  transverse  subway  between  granary  and  quay. 

13.  Conveyor-Bands  in  Basement. — Below  the  loading  plat- 
forms are  six  subways — three  under  the  silos  and  three  under 
the  floors — containing  six  conveyor-bands  numbered  Fl,  2,  3, 
each  163  ft.  long,  and  F4,  5,  6,  each  127  ft.  long  between  the 
centres  of  the  terminals  (Fig.  2).  These  convey  grain,  either 
sacked  or  in  bulk,  from  the  extreme  ends  of  the  granary 
towards  the  cross  subwav,  each  deli^^ering  on  to  the  loading- 
out  band  6.  The  grain  is  fed  on  to  the  F  bands  from  any  part 
of  any  floor,  through  any  of  the  61  down  spouts,  or  from  any 
bin  through  portable  shoots.  Each  set  of  three  bands  is 
driven  from  one  of  the  two  countershafts  in  the  cross  subway, 
each  shaft  being  driven  through  suitable  spur  gearing  by  a 


11.  "  Swifimirf"  ttvil  Ottlinary  Sack  SIiooIm. — firain  taken 
from  tlir  liint  or  lloorn  in  wri){h''(l  by  20  aMlonnitic  net  WeiKhors 
(111  tin-  .luckiny-frli  floor,  Nvlii-if  there  an-  .'Mi  .Hack  .HJiootn  for 
loadin)(  out  to  li){litcrM,  |H  xIkioIh  for  loudin^  HjickH  into  tnickH, 
anil  21  ('iir\'C(l  hIiooIa  (or  loading  into  cartH  and  lotrjcH.  Tlir 
Hhootx  (or  loading  into  tnickit  are  mo  d<-Hign<Ml  that  oiic  man 


Fui.  2. — Intakk  Plant:  S.vck  GhaiN! 

motor  of  20  n.U.P.  As  these  bands  are  used  for  loading  out 
both  bulk  and  .sacked  grain,  each  is  luovided  with  ^^earing  for 
fast  and  slow  speeds  fixed  to  ii  sliding  sleeve  on  the  counler- 
shaft,  which  also  disengages  the  band  when  not  working. 
Tlie  fast  si)ecd  is  used  for  hulk  grain  and  tin'  slow  sjieed  for 
These  l)uiidsair  also  used  for  turning  over  grain  which 
nave  become  healed  and  lequive  to  be  conditioned  by 
ils'nMioNttl  from  or  to  any  bin  or  any  floor  in  the  granary. 
Two  short  HU]>i«lemen(ary  bands  VI  and  8,  each  2'I  ft.  between 
the  <'entreM  of  the  terniiiials  are  urninged  at  (he  north  end 
the  cross  Hiibwnv  to  feed  grain  from  the.  two  noiih  bauds 
Fl  and  W  iiil"  Ihe  bools  of  ihi'  clrviilorM  when  lunmig  ovor. 
Theur  bands  \'"!  and  H  niv  wmLr,!  Iicui  ii  cioss-shaft  driven 
bv  bevi  gearing  and  i)eltH  from  one  of  i  h.'  .•ountershal  I- 
a'ml  are  provi.led  »vith  suital.h' i-lutchr.s  mid  h;iudles  f.u- [lul  I  in>^ 
eilher  of  tlii-m  in  and  oiil  of  gear 
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11.  Loadiiuj-Oul  Convcijor-Bands  in  Tramfverse  S'lhcay. — 
The  conveyor-band  G,  which  is  163-.5  ft.  long  between  the 
centres  of  the  terminals,  extends  from  the  north  side  of  the' 
granary  through  the  trans\-erse  subway  to  die  middle  of  the 
goods  shed,  carrying  grain  in  bulk  or  in  sacks,  and  delivering 
it  on  to  an  inclined  hinged  conveyor-band  Gl.  71  ft.  long 
between  centres.  The  latter  rises  from  the  subway  through 
the  floor  of  the  .shed  to  a  short  loading-out  band  G2,  21-5  ft. 
between  centres,  in  the  gantry  of  the  loading-out  .structure. 
Fioni  this  band  the  grain  is  discharged  through  a  hinged 
port»'>lc  shoot,  which  rises  and  falls  with  the  tide,  into  the 
hold  of  a  vessel  alongside  the  quay.     (Fig.  2.) 

The  band  G  is  driven  by  a  motor  of  1-5  b.h.p.  placed  at  its 
southern  extremity.  The  band  G2  in  the  loading-out  gantry 
is  driven  by  a  motor  of  10  b.h.p.,  and  the  inclined  band  Gl  is 
driven  by  an  endless  steel  chain  and  sprocket  wheels  from  the 
terminal  shaft  of  the  gantry  band  G2.  The  hinged  portion 
Gl  can  be  Imi.sti-d  up  to  the  roof  when  not  in  use,  leaving  the 
part  of  the  Hoor  underneath  it  clear  for  cargo. 

I').  Lixul iiig-Ont  Slr>icl'ire. — This  is  a  movable  steel  gantry 
su[ijiorted  on  two  frames  formed  of  steel  channels  and  suitable 
bracing,  carried  on  four  wheels  resting  on  an  e.vtension  of  the 
rails  on  which  the  travelling  ship  elevators  nm,  and  is  i)rovided 
with  hand  travi-lling  gear.  It  is  jtractically  a  fi.xture  near  the 
west  end  of  the  quay,  but  may  be  mo\  ed  farther  west  if 
necessary  to  make  room  for  the  west  ship  elevator.  The  floor 
is  about  14  ft.  6  in.  above  the  level  of  the  rails,  and  carries  the 
short  conveyor-band  with  its  motor,  referred  to  in  thi'  preceding 
j.aragraph.  When  a  lighter  is  being  loaded  with  grain  in  sacks, 
these  .slide  down  an  open,  fixed  Wooden  shoot,  at  the  end  of 
which,    in  order  to  suit  the  varying  declivity  due  to  the  rise 


with  two  dust  cyclones,  all  dust  connections  and  sacking-ofE 
arrangements  for  the  dust.  There  is  also  a  ventilating  fan 
for  the  quay  subway.     This  is  capable  of  discharging  from  the 


LoADMO'OiT  Plant;  Bi'i.K  <>ii  S.v  K  tJiiMs 


itid  fall  of  the  tide,  is  hinged  a  portable  Wooden  ^lioot,  hftVlDK 
two  ii>riif«tuble  Hpring  lioanis  iit  the  Nidex,  wliii'li  <  an  l.o  regu- 

liiti'd  to  fiiiit. dilTer«;nt  Mi/.es  of  .Miirkn.     The  |iihg<"l  ■*! tforhulk 

i);iitifi  in  a  light  xteel  pipi<  liiiving  a  be||.|iiontli<'<l   liupper  At 
||lie   itppiM   end.   the  lower  end|l>eiiig  led  into   lli>'   li<>lil  of  the 
•tsrl  alongxidi'  till"  quay 

If).  MiitorH.  All  are  of  tli.-  Intiilly  enclosed  t\  p'  .  with  dUMl- 
Jiniof  lii'iirillgM.  the  HVHlein  of  supply  lieilin  ."'IHt  %  o|t*  ()il«Ct 
"curn-nt.  Kuch  in  eapiilile  of  ( itirving  ovi'ilondi  o(  S-'i  per  cont. 
for  liidf  itii  hour,  mid  of  TiH  pi-r  ceiil.  for  iiv'-  niinlej*  without 
puikihg.  'I'lie  iiiHiil'ition  |M  of  the  AilmiraltN  I  vpo  thioU)(hnut. 
Their  ikr<-  iJt.ogi-tlii'r  .'IT  motors  throiixlioin  tin'  )(ran«ry. 
»)k' lu'<ivi'  of  thn>«<  for  riipHtniiM  mid  traviTH.-i.  viiryinx  (nmi 
\y>  i\'<  n  II  IV,  and  liiiviiiK  a  toltij  nf  HIV)  ii  ii  i- 

(lil<<t-eol|rrtilig   plant    i«   provided   for   IIk'   <|uny  iiinncN 
ft  till'   iirriiligeiiiriit  eoiiKiitiiiK   of    two   iiiotoi  driven   f«n<< 


subway  22,(MH)  eiib.  ft.  of  air  i)er  tniiiuO'  with  fn-e  inlet  ami 
out  let. . 

For  romiiiuiiication  with  the  various  part-s  of  the  granary 
it  lia.t  been  found  that  telephones  an-  un.Hiijtnlile  in  .sonie  part* 

of  the  .system,  especially  ill  tin-  lower  wli' •  '' i-e 

made  by  the  gearing  nf  the  main  ele\.i-  lo 

hear  di.stilirtlx   what  is  .sjiul.      .V  s>-xtem  ..I- 

lias  then'fore  been  arrniigeil 

IT.    Tnivrrurr  for  Hitilutitf   W'aijon*  (V\v      •  \  "> 

I'lid  of  the  granary  building  a  :raven«'r  o(  ili'  !■* 

prov  id<-d  to  run  on  the  ero-w  line  of  rwls,  foi  <>{ 

taking   loailed   Wagons    of   al>    ■  •    '  ~-    ' 'Ui 

aiiv   one   of   the   three   liiirs  lie 

granary  and  eonveyiiig  I  Ik'Iii  •  '■>  •'V 

running  parallel  with   lb''   m.uiIi  i.ide  ■.!   ib.'  ^i.»ii,iiy.  whom 
the    trains   of    b>ad<sl    iimk-    aie    iiian<lialle<l.     The   extreme 
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Table. Current  Used  in  Diicharying,  Weighing  and  Delivering  Whiat  from  the  Hold  of  a  Vessel  into  One  of  the  Bins. 


. 

Grain  raised 

by  ship  elevator. 

Total 

Kw. 

H.P. 

of 

B  un- 

Run- 
ning 

Effective 
Kw. 

per  ton 
per  hr. 

% 

Lb. 

Ft.-lb. 

Equivalent 

system  % 

motor. 

loaded. 

light. 

=  B-C. 

_if>ClOO  i 

per 

Height. 

per 

kw. 

^XlOO 

B 

Kw. 

Kw. 

B       j 

minute. 

ft. 

minute. 

Output. 

B 

283 

A 

B 

C 

D 

E 

F 

G 

H 

K 

0 

Ship  elerator  (east)    

40 

36-944 

7-28 

29-664 

80-29 

10,560 
Equal  to 

82-0 

865,920 

19-575 

53-0 

0-1305 

Weighing  elevators — two 

30 

19-631 

4-096 

15-535 

79-13 

283 

48-75 

514,800 

11-637 

59-28 

00658 

driven  by  one  motor 

tons    per 

Granary  elevator,  CI 

65 

55-913 

4-135 

51-778 

92-6 

hour. 

171-0 

1,085,760 

40-819 

73-0 

0-1976 

• 

Length 

Feet  of 

between 

Speed  of 

K.p.m. 

band  per 

Conveyor  bauds. 

centres 

band  in 

of 

revolution 

in  feet. 

f.p.m. 

motors. 

of  motor. 

Bo  in  quav  timnel  

30 

20-746 

11-264 

9-482 

45-7 

10,560 

329 

800 

600 

1^ 

0-0733 

Equal  to 

B  7  in  cross  tunnel 

30 

17-0 

10-042 

6-958 

40-93 

283 
tons  per 

244i 

800 

600 

H 

00600 

30 

15-655 

U-684 

3-971 

25-36 

hour. 

168 

800 

600 

ih 

00140 

0-5412, 

Full  capacity  of  one  band  only. — ^The  average  load  per  lineal  foot  on  band=  10,560 -^  800=  13-2  lb.,  at  60  lb.  per  bushel=  0-22  bushels 
=  488  cubic  in.  ;  bands  30  in.  wide.  The  average  depth  of  grain  on  band  when  conveying  283  tons  per  hour=  488  -=-  (12  x  30)=  1-35  in.  A 
bushel=2,218-l'9  cubic  in. 


length  of  travel  of  the  tr^vei-ser  is  approximately 
100  ft.,  and  the  speed,  with  a  load  of  18  tons,  is  on 
an  average  about  180  ft.  per  minute.  The  traverser 
is  driven  by  a  compound-wound  motor  of  12  b.h.p., 
which  runs  at  a  speed  of  4.50  r.p.m.  when  at  full  load. 

The    wagons    are    run    on    and    off    the    traverser 
by  means  of^capstans,  and  arc  automatically  scotched 


I      '%^J    -" 


j-^^^nni 


liv  iiiiaii.i  of  .ijicliii;.'  hlucki  opi-iuti-d  by  ii  lover  iictUHted  by  nt     ili«' 

till-  rim  of   the  Wnj^ou  wheel.     The  l)lofkH  are  releuHed  by  a  and     i" 

blind  \<-v>:r.  on     ii 

A  locking  bar  i«  provided  for  fixing  the  travermT  in  iiliice  ul.  vei.'<i'i . 


'  ■ '^h^'- 

PlX    3.^9eNER.\L  A'lRAN'GEMENTjOF  TUAVERSER. 


till'  luiiniiii,'  on  or  off  positions.  Cand  this  is 
o))eiiit('d  l>y  lueuiis  of  ii  foot-iiedal  fixed  to  ilie 
floor  (i[  till'  motor  house,  ami  so  intiTJocked  with 
the  controller  that  current  cannot  be  snpjilied  to 
the  motor  unless  the  locking'  i>ar  lias  been  with- 
drawn l)y  the  o))en»tor. 

Tiie  control  gear  con.sists  i»f  a  master  controller, 
with  notches  corresponding  to  the  various  p"sitiiins 
from  whi(-h  the  waggons  are  run  oil  and  on.  Two 
••  inching  "  push  button?*  are  provided  to  adjust  the 
rails  of  the  traverser  in  line  with  liu'  fixed  rails. 
I'lisilidii  swilciies,  fully  water-tight,  arc  fitted  on 
til,'  hiidv  of  the  carriage,  and  operated  by 
tappets  iixed  on  the  si.le  ..f  llie  pil,  and  limit 
switches  are  lix<'<l  at  i-arli  i-nd  nl  llir  pii  to 
])rcvent  over-running. 

durrent    is    supplied    l)y    oveijiead    bare   wires 

carried   on   four  steel  i)oles.  litti'd  with  brackets 

top     for     cnrfving     the     insulatios     and     .strainer*. 

Collected     bv    a    duiililearm     Imlliv    pole     mounted 

latiicr     W(.rl<'    (■..Innin     at     one    corniT     of     tlie     Ha 
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Electric    Ploughing.' 


B>-    A.    DELA.MAURE. 


The  lack  of  labour,  and  the  necessity  for  increasing  the  yield  of 
the  land,  have  inevitably  tended  towards  the  industrialisation  of 
agriculture  during  the  past  three  years.  The  application  of  me- 
chanical aids  has  now  reached  a  favovirable  stage,  and  farmers  have 
at  last  beeo  induced  to  overcome  their  repugnance  to  the  use  of 
machineiy.  ^L  Leder  has  sho^vn  how  well  founded  are  the  hopes 
bu.sed  on  the  results  of  the  application  of  electrical  methods  in 
agiicultural  problems,!  in  particular  as  regards  the  use  of  cable- 
driven  implements  for  breaking  up  the  ground.  I  entirely  agree  with 
him  that  if  is  not  necessary  to  look  to  tractors  to  secure  deep  working 
of  soil. 

M.  Lecler  recalled  that  the  Germans  have  made  exhaustive  teste 
of  electrical  methods  and  have  more  or  less  come  to  the  conclusion 
that  they  would  not  yield  the  results  anticipated.  But  it  is  desirable 
to  avoid  hasty  conclusions  on  this  point,  and  it  occurred  to  me  that 
it  would  be  u.xeful  to  summarise  our  recent  experiences  in  this  field, 
including  those  which  appear  to  have  lead  to  promising  results. 
A  problem  that  is  clearly  stated  is  half  solved. 

Amoitst  op  Power  Necessart-  ix  Tractios. 

L<'t  us  first  attempt  to  estimate  the  power  necessary  in  ordinary 
ploughing  operations.  While  recognising  that  the  expenditure  of 
power  depends  necessarily  on  the  depth  of  working,  it  is  convenient 
to  evaluate  the  specific  effort  needed  in  terms  of  kilogrammes  per 
sfjuare  decimetre  of  the  furrow  section.  One  must,  however,  also 
bear  in  mind  the  varying  nature  of  the  soil. 


Anchor-carriage 


Plough 

Windiass-cacriale. 

KlO.    I. — PLOCfillINO    WITH   SlSOI.E    WiNl  H. 


A   »prlc»i  of  dynnmomctric  tests  undertaken  by   M.    Hingelmann 
led  him  to  fonnulate  the  following  requirements:  — 

MkIiI  w.iln    3«-Ulki:.  |>. 

Hoiivy  MoilM    rt',-m 

l.iircTn  ( 4  yi-arn) 87 

\\'ft»lc  liinil  (mr>or.  &c.)  flS 

If  by  {  wp  denote  the  brentlth  of  the  furrow,  /)  its  ilcpil 
ptlicient  detennined  by  the  nature  of  the  soil,  c,  tlie  spt^ 
|>liiiigli,  then  the  jKjwer  necPHMnry  is  given  by 

/•     k.l.p.  r. 
TIiih  ftrndnmentn!  fonnula  hIiowh  that  in  ordrr  (o  work.  t<> 
deptli,  a  given  NUiicrlicial  urea  in  a  H|M«'ilied  time,  wc  liiiv. 
bptweou  :  '- 

1.  A  plough  covering  a  large  siirfnce  at  n  relatively  sIoa 

2.  A  plough  working  a  narrow  furrow  at  a  high  s|Mt'il. 
Hut  in  prnrtii'e  one  n-rDgniHiii  thiil   the  lirst  cliolcc  i  iil.i 

initial  p.\|N-Mm>H,  ineltidiiig  rost  of  iiiinbiuiing  the  iiiipli  iii 
"ully  in  r«'pbii'jrig  parl<<,  Ae.,  while  tin-  second  is  liiiiil.'l  !■ 
(Mwrd  ni'ipHHJty  of  iiiaiiitainiug  the  plough  ar(Uralil\     il.i  > 

dinvtion,  with  a  view  to  jivoldiiig  irookeil  fiiiinw-. 

'  ly  excpe<l  a  »|>e«-il  of  2  nietrrw  |mt  upcond,  mid  il  i-  n 
rile  IM-Ht  prH'lirable  Npi-i-d  li>-s  lN-tw|'en  111  and  I  I 
(■•ay   1"   .'i  kdfMiii-tren  |mt  hour). 

■xHUinptliiii  let   UN  IW.IUIIII',   for  the  ankc  of  i'\  on  pie,  that 
iry  to  «nrU  In  n  di  plli  of  :i(l  rrntimeln'n  (tin    u'lunl  value 
firtili    dHlriiU),   that    the   plough,    uilli   multiple   I.I  •'!<'••,    worlui 
I  il>|>lli  of  (It)  lueirro.  and  I  Imt  it  m  o|i<>rnt<-<l  in  la  iv  \  hojI.     Wo 
iilil  then  have  I     *Ul.  /     tl,  /■     :i.  r     l"lin.   |N<r    ...  mihI.   wlirncc 
2.2IIH  kg.,    nlid    the    |inwor   of    the    plough    in     '.',..'))'<  7..      IH)  II.F, 
hi»  1^  a  tlieorpliriilly  idrni  rPMiill  ;    iirtunlly  wp  iiiiihI   i  iU.-  iu<eoiint 
I  till'  .'lii'i'kii  iiu|M>ii><l  by  riHil.a,  large  .iliini<<,  ftp.,  win.  Ii  ni.iy  ilottbW 
(fori    ri-<|iiirisl.      In    piailiie   the   iiiotivo  |kihiT   n.-.  iH»nrv  will 
<  lieiirer  TO  1M)  or  even  KMl  II. f. 
Awiliiiiiig  IU)  II  I-.  oiip  rniild  then,  wilh  It  I||MV<I  of   II   iiiPlfM  per 
"tid,  roviT  II  mirfnrp  of 
•HI      II  •  :i.t«K).    O  J.-i    he<tarr«  (1112   nert-*)    iii   -air    li.iur. 
ill     twelve    hour*   (the   ordinary    diirnltnil   of    «ork    oi    the   IIpIcU) 
^lioiilil  theorrliPnlly  U-  able  to  «iirk  rt  I  hrelai.    .  In'   il..'  ".o 
ptrai't  lit  an  ■rtiilr  m  ili.'      Kpvup  Di^nrritli'  >{>■  i 
(Ion.  ilo  Ih^pi  In.  II. .  '  .Inn.  3ll.  IdlT.  p|i    lo 


dra«. 


,  X.  a  00- 
d  of  th« 


in  agreed 

■    1   elloioP 

,H..d. 

lis  heavy 
Ml.  dUB- 
\  I  he  im 
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efficient  of  utilisation  "  rarely  exceeds  0-65,  for  it  is  impracticable  to 
work  continuously  for  more  than  two-thirds  of  the  time,  so  that 
in  practice  one  could  not  count  on  covering  more  than  about  0-65 
x5-4=3-.5  hectares  (8-7  acres). 

With  a  plough  operated  with  powers  exceeding  90-100  h.p.  one 
might  reach  5  or  even  6  hectares  per  hour.  But,  .as  we  shall  see 
shortly,  it  is  not  desirable  to  increase  too  far  the  power  of  the  winch 
operating  the  plough,  as  this  involves  a  corresponding  increase  in 
the  weight. 

VARiors  Systems  of  Tractiox. 

Whatever  the  motive  force  applied  we  have  the  choice  of  two 
distinct  methods  of  driving  the  plough,  (I )  by  tractors  :  (2^  bv  the 
winch. 


Tvii.  u.  Tiikkk-Rlaoed  PLoroH. 


^Tractors  or  motor-ploughs  have  the  grave  drawback  that  they 
absorb  a  great  proportion  of  the  power  in  advancing  over  loose  soil, 
which  constitutes  the  worst  material  to  move  on  that  can  be  imaginetl. 
The  loss  in  this  respect  may  amount  to  lio  per  cent.  In  addition  their 
useful  application  to  ploughing  is  diiniiushe<l  by  difficulties  arising 
from  the  adherence  of  the  soil,  which  may  vary  in  the  proportion  of 
I  :  'ili.  It  secm^  desirable,  while  not  a  priori  condemning  the 
tractor  system,  to  put  aside  such  methods  for  the  moment,  s«H'ing 
that  a  highly  promising  solution  of  the  pniblem  is  atTonled  by  the 
ZiminiTiuan  .system,  on  which  more  will  1h>  said  shortly. 

The  wiiuh  system  undoubte<ll.v  ccmmands  most  supjxirt  at  the 
present  time,  thanks  to  the  improvements  intro<lured  by  Fowler, 
that  master  of  the  application  of  nux-Iianism  to  agriciiltiin'.  Two 
po.ssible  metho<Is  are  available,  (I)  those  using  a  .single  winch,  and 
(2)  those  employing  a  combination  of  two  such  mcchanism.s. 


Plough. 
tVindlass-corrid^e.  Windl«»s-camaje 

Km.  3. — PLotoii  «  ITU  Kofiii.K  Wi.siii, 

In  the  lirst  pro<'ci«  the  single  winch  is  displaoe<l  laterally  in  pro- 
|>iirtion  lis  the  work  progrcHses.  while  at  the  other  cxtrpmily  of 
the  area  to  Ih<  ]iloughp<i  there  is  a  pulley  mounted  on  aa  anchor- 
eurriage.     (Srr  Kig.  1.) 

The  rable.  ntlnche<l  to  the  plough,  jwivm-s  nuind  the  pulley,  reliirn- 
iilC  to  the  winch.  The  latter  h.w  a  .l.iuble  dniiii,  either  •.,.  lion  of 
which  ran  Im-  bnilight  into  engai;>  iiieiit  with  the  motive  |>.i\mt  or 
nllo»i<,l  to  run  fre<>  on  il»  shall.  The  dnveii  drum  dr.iv'~  ..ii  iIm> 
eal>|i\  the  liWt^e  one  nllouii  it  |o  iiiiHiiid.  WliiMi  one  arm.  ■•  ii  the 
end  of  a  (iirro»  one  biilanreit  the  plough  (wlii.li  ts  alw.ix^  o(  the 
multiple  blade  tv|>«,  ««  m  Kig.  2),  ilinengngoi  the  lirot  drum,  pre- 
paratory to  einjngiiig  the  Mvonil,  anil  then  conlinu"*  the  pr,»^iv« 

It   will   be  .1-1. n  that   when  the  pi. nigh  in  n.b  ''>.' 

wineli   the   latter   piilN  it    din-' fly.    «li.rra,«, 

rrreiling    ftoin    the   niiidlaiui   the   ilia,;    i»    on. I.  ;.• 

workinu  round  Ihr  pulli-y  on  the  an.  li... 

Aieonling  lo  the  nr^-onil  meth.xl.  t».'  iiili.«ial  ptii<N<<l 

al  the  two  PTtrrmilies  of  Ibe  lirbl  l.i  la    (..     .» K\g.  3).  eneh 

.'  which  piilU  iiiii>'e«ive|v  on  the  plough  ;  the  latter  i«  ol  Uu>  MUnc 
'  \  |ir  •«  that  prrvioiiKly  illii«trnl>xl. 
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The  use  of  a  single  \%iQch  has  oue  great  advantage,  namely,  that 
the  first  cost  is  about  half  that  involved  in  the  second  process. 
Moreover,  onlv  a  single  cable  for  the  conveyance  of  electric  energy 
is  required.  On  the  other  hand  it  takes  more  time  to  put  in  oi)era- 
tion.  the  tractor-cable  length  is  doubled,  and  the  anchorage  of  the 
movable  puUev  is  somewhat  difficult  to  undertake  successfully.  Its 
greatest  disadVantage,  however,  is  that  it  is  only  appUcable  to  flat  land, 
for  it  is  essential  that  the  man  in  charge  of  the  winch  shoiUd  be  able 
to  watch  the  progress  of  the  plough  and  comply  -nith  the  signals  of 
the  man  directing  it.  On  the  other  hand  the  double  winch  system 
allows  a  furrow  as  long  as  600  metres  to  be  operated  and  can  be  used 
on  sloping  ground,  or  even  in  a  mist  or  fog.  It  is,  therefore,  the 
system  most  commonly  employed  in  aU  work  of  this  kind,  whether 
steam  or  electricity  be  the  motive  power. 
Tkactoes. 

In  spite  of  their  inconveniences  such  as  the  adherence  of  soil,  and 
the  low  efficiencv  often  resulting  therefrom,  it  is  impossible  to  ignore 
entirely  the  ojJerations  of  tractors  and  motor-ploughs.  Results 
ah-eadv  obtained  with  such  machines  operated  by  alcohol,  benzol, 
&c.,  show  that  thev  cannot  be  used  where  very  powerful  forces  are 
needed,  as.  for  e.xample,  in  working  to  great  depth.  But  this  does 
not  imply  that  they  cannot  be  used  for  ordinary  light  work,  e.g.,  to 
depths  of  1.5-18  centimetres,  for  removing  stubble,  &c. 

In  fact  a  serious  effort  in  tliis  direction  has  been  made  during  the 
last  dozen  years  by  tbe  firm  of  Zimmerman,  of  Halle,  in  Germany, 
and  it  Is  riecessarv  to  give  some  account  of  this  system. 

In  this  case  the  plough  r  (Fig.  4)  is  of  the  "  balance  "  type,  illus- 
trated in  Fig.  2,  and  receives  current  from  a  strongly  insulated 
cable  //supported  by  carriers  I'  I',,  which  are  at  chstances  of  abowt 
40  metres.     The  plough  moves  in  the  same  way  as  an  infant,  i.e.,  it 


de   Turin    and    Morelli.     Finally   French    manufacturers    such    as     fi 
Jeiunont   and   Fillet   took    the  matter  in  hand.     Two  types  liave     ^ 
proved  their  worth,  those  of  Siemens  and  Fillet  ;    \\h\\e  a  tliird, 
developed  several   months   after  the    outbreak    of    war,    that    of 
the  Society  de  Constructions   de  Kord  et   de  I'Est  ( Jeumont)  has  j 
received  little  application  as  yet,  but  has  yielded  promising  results. 


Kiii.     4. — Installation 


AND    Electrical 


drag-,  itself  forward  (and  it  is  this  motion  that  gives  interest  to  the 
procfWM)  on  the  chain  AU,  fixed  to  the  two  cxtreniitics  of  the  field, 
which  iH  provided  with  a  series  of  cogs,  the  power  being  siippUed 
by  the  motor  mounted  on  the  plough  itself.  At  each  end  of  the 
furrow  a  commutator  enables  the  direction  of  motion  to  be  reversed, 
the  plough  being  balanced  meanwhile. 

The  chain  ii  alluched  to  an  anchor  at  each  extremity,  weighing 
about  .'J.')  40  kg.,  and  capable  of  being  raised  and  displaced  by  a 
man  W|uip|x'<l  with  a  lever,  at  the  end  of  each  furrow. 

The  induMtrial  efliciency  of  this  plough  exceeds  M  per  cent.  Its 
price,  incluHivc  of  the  chain,  the  two  anchors,  and  (H)0  metres  of 
fable,  varic*  from  !»,(HJ0-l5,<HHt  fr.,  the  running  cost,  for  dc-cp  work- 
ing, up  to  '.Vt  centimctreo,  and  with  <'urrent  at  O-li)  fr.  jkt  unit,  is 
alxiiit  2.'>  fr.  [KT  hectare. 

Tint  towing  chain  prc«eiil«  the  advantage  of  rendering  the  man 
in  ilMrgf  coniiilelely  miuttt-r  of  the  machine,  and  can,  therefore, 
be  oiK'iatcd  in  f<jg,  or  even  at  night;  the  material  being  light  and 
inexiH-nHive,  and  hImj  ejwy  to  tranMport,  it  only  rc<)MircH  a  motor  nf 
n^lfttivi-ly  fcclilc  power.  It  wiw  introihiccd  into  France  by  M- 
Mnffuin,  of  Chnnneit,  with  varioiui  HubMidiary  iinproveinentH. 

Altli'iuuli  the  ZimiiK-nnan  plough  liiui  muny  diMtiin't  advantagcH, 
it  hiw  not  liwn  entirely  a  KUccenH,  ]HwHil)ly  UH-auHc  at  the  |>eriod 
of  it«  intnxliiclioii  the  applicution  of  electricity  to  agriculture 
wiw  Mtill  ri-gurdcfl  with  a  nnnlrUHtful  eye,  and  beeau«e  the  imiicrfirt 
diittribution  of  elfiotrieily  in  ugricultund  reginuH  eonMlitute<l  a 
hindrnncc.  IJiil  it  In  boMHl  on  nn  idea  that  de«erved  t<i  be  taken 
<i|>  ngnin. 

WiWf.'ii  Mktiiimim. 
\l  (Init  Mifht  it  apprarN  an  ciwy  miilt<'r,  at  leant  to  one  wlio  in 
n   •  1    .    .  1    mat leiH,  to  (leHign  an  electric  winch.      Uut  in 

pi  more  complex   tlian  it  ap|M'arN,  and  it  witM 

»,r,  lly  praitlc'id  dcviim  of  thm  kind  were  eon- 

ulnr'  I.. I  liy  I!.  L.rl.  Siemciu,  the  .\.K(i.,  and  oilier  (iernian  lirniM, 
and   by   Ilnllaii    eoiiwrnii    luch   im   the    .So<;i6t^    F.leetrolechiiii|ue 


Fig.  5.— Siemens  Electric.a.l  Wisch  and  Plchgu. 
The  Siemens  Winch. — This  was  the  first  to  give  satisfaction,  and 
is  used  especially  in  Germany  and  in  vSpain.  Two  types  exist,  that 
intended  to  operate  with  an  anchor-carriage  at  the  outer  extremity 
of  the  field,  and  that  working  with  the  -n-inch  in  duplicate.^The 
tirst  only  differs  from  the  second  in  having  two  drums,  controlled 
alternatively  by  the  same  motor.  This  type  is  illustrated  in  Fig.  5, 
ami  its  chief  characteristics  are  shown  in  Table  I. 
Table  I. 

Particulars  of  System.         Single  Winch.        Double  Wnicli. 
Dimensions  of  carriage    ...     6-4m.  x2-6   m.       6-G  m.  x2-6  m. 
Dimensions  of  front  wheels    1-3  m.  X  0-35  nr.      1-3  m.  X  0-35  m. 
Dimensions  of  back  wheels     2-3  m.  X  0-5    m.      1-8  m.  X  0-5  m. 
The  winch  utilises  an  il<<tii<-  motor  of  60-90  H.P.,  which  is  en- 
closed so  as  to  be  proto  tr.l  a- uust  all  weathers.     The  winch  carries 
drums  capable  of  umMii.liiiL'   100-500  metres  of  cable,  and  allows 
two   speeds,  namely,   Mm.   and  1-6  m.  per  second.     The  tractive 
effort  is  exerted  pcriicndicular  to  the  longitudinal  axis  of  the  carriage. 
The  train  of  gear-wheels  can  be  engaged  either  with  the  winch  or 
uith  the  back  wheels  of  the  carriage  so  as  to  enable  the  latter  to  be 
moved  across  the  direction  of  the  fuiTOWs.     The  diameter  of  the 
engaging  gear-wheels  is  small,   thus  facilitating  turning   awkward 
corners.     The  motor  is  controlled  by  a  regulator  similar  to  that 
employed   on   tramways.     Connection   between   motor   and   winch 
is  made  through  a  belt  which  serves  to  take  up  the  shock  when  the 
plough  encounters  roots,  stones  or  other  obstacles.     The  tractive 
ellort  is  about  4,000  kg. 

The   anchor-carriage   (.see   Fig.   6)   does  not   present   any  special 


fcuhin 


li-IO.    (l._SlBMHNS   ANCHOB-CAKUIAOK 

except  that  it  is'.fittod  with  disc-whee 


,   which  becom( 
If  automatically 


i 


ly  imbedded  in  the  earth.      It  displace 
ni  |)iu|>ortion  to  the  piogresM  of  the  work. 

I  liM  only  objection,   nntoidniatelv.   a   not   iMiniisiderable  one  1<i 
llu  .    y-.lein.  iH  ilH  weight  (about  I  It  tons),  which  renders  the  transporl 
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lit  and  inconvenient   |ir. 
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Interconnection  of  Electricity  Supply  Undertakings 
in   the  West  of  Scotland. 


\ 


A  report  has  been  issued  l»y  the  West  uf  .Scot land  Committee  ior  the 
Interconnection  of  Electricity  Supply  Undertakings.  Some  details  of 
this  report  were  given  in  our  issue  of  the  11th  inst.,  but  owing  to  its 
importance  we  now  deal  with  it  at  greater  len<.'th.  The  committee 
'•nsists  of  Messrs.  Geo.  Balfour  (Scottish  Central  Company),  acting  as 
chairman,  F.  H.  Whysall  (Greenock),  acting  as  vicccliairman  and  hon- 
Hccretarj',  K.  A.  Brown  (Falkirk),  G.  F.  Moller  (Lanarkshire  Tramways 
Co.),  G.  Salter  (Hamilton),  Jas.  Wishart  (Motherwell),  C.  F.  Parkinson 
(Paisley),  Fred.  Coutts  (Paisley),  Roland  Marshall  (A\t),  C.  T.  Astbury 
(Wishaw),  .J.  Dalrymplc  (Tramways  Dept.,  (Jla.sgow).  .1.  White  (Kil- 
macolm),  Thos.  Ross  (Cambuslang),  U.  A.  Starr  (Clyde  Valley  Co.), 
H.  E.  Ferguson  (Clyde  Valley  Co.),  E.'  C.  Churchward  (Falkirk,  since 
deceased),  H.  C.  Babb  (Boness),  .J.  W.  Napier  (Alloa),  .1.  \V.  Papworth 
(Stirling),  \V.  C.  Bexon  (Kilmarnock),  E.  T.  Goslin  (Tramways  Dept., 
(;la8gow),  W.  \V.  Lackie  (Glasgow),  .A.  Page  (Clyde  \alley  Co.),  F.  .J. 
Launchbury  (Coatbridge),  and  H.  Di.Ton  (Dumbarton). 

The  area  covered  by  this  report  includes  the  Counties  of  Renfrew, 
Clackmannan,  Linlithgow  and  portions  of  the  Counties  of  Ayr,  Dum- 
barton, Lanark  and  Stirling. 

In  order  to  facilitate  investigations  a.s  to  the  possibility  of,  and  advan- 
tages to  be  derived  from,  inter-connection,  the  local  authorities  and  com- 
panies operating  electricity  supply  undertakings  within  the  above- 
mentioned  area  have  been  arranged  in  groups  according  to  their  geo- 
graphical proximity  and  similarity  of  supply  systems,  and  are  presented 
Ixjow  in  the  order  in  which  they  arc  dealt  with  in  this  report : — 

A.  PaISI.EV,  GrEEN'OCK  .\XD  KlLM.tRNnCK. 

1,  Paisley  Corporation. 

2.  Greenock  Corporation. 

'■i.   Kilmarnock  Corporation. 
4.   Kjlmacolm  Electric  Co. 

B.  Gl.vSoow  and  Clyde  Valley  Distrii  t. 
,  L  Glasgow  Corporation  Electricitj'  Department. 

2.  Glasgow  Corporation  Tramways  Department. 

3.  Clyde  Valley  Electric  Power  C<i. 

C.  East  Cestk.vl  District. 

1.  .\lloa  Corporation. 

2.  National  Electric  ('onstruction  Co.,  Bo'ne.<«<. 

3.  Falkirk  Corporation. 

■t.  S(!otlish  Central  Klectric  Power  Co,  (near  Falkirk). 

.1.  Stirling  Corporation. 

D.  Laxahksiiire  Groit. 

1.  Lanarkshire  Tramways. 

2.  .Motherwell  Corporation. 

3.  Hamilton  Corporation. 

4.  binark'-liire  County  Council  (Cambuslani!). 

The  loin!  units  generated  coal  consumption  for  these  groups  arc  given 
in  111.' t.il.l.-    ;— 

Table.-  -f'»i7*  flmrmlrtl,  ,(-.-.,  /ly  M<-  ftrmipt  nf  fiiHi-rfiihinga. 

•  <■'  r..  \        ■  .1     ,i.  |;  I  :roupD. 

\pprox,  iiiiitH  ui'Mi'ralcil 

|H'r  annum  ,1(I,I)TII.IHH)  28I.IHH).IKH)  '  1 7 ,070.lXH)  H.ORVM 

Ti.nr  ronl  UHoil  perann.  A»,.-il3  !       ;17H.337    |  .12.HI.-i  2l.7r.4 

Total  ioulro»ti.    t44.II.J4  j:2!)!»,  1 1 .".  C22.:.o:i  £13.1)31 

Aver.   lb.   loul  iiJM-il  |H'r 

unit  generated    3  il  lb.  30  lb.  I  :i  II.  .^^  lb. 

Aver,  pri.e  (HT  t<in    ....,  14s.  Bd.  ISii.  I  Id.     |  1:Ih.  N,|.  12i.. 

A.  A'<ii»/ri/,  OrinntK-i-  nnd  KHmnrnnrk.-  Thc«e  uiiderlakingii  all  gem.- 
rale  at  .Vt  |hti>hI»,  but  I  hey  are  wpnral<'<l  fri.in  .  i.  h  ..tliiT  liy  cimiiiilorable 
dinlance*,  I'ainley  Uing  |H  niilex  from  (;r..  ri...  I,  .mil  2"  fiiilcH  from  Kil- 
m.irn.H'k.     To  make  tin-  mo«t  elTintive  ii  •      i    m     iiit.r  .oiineciinn  l>i> 

twi.<'n  thi'«e  »yat)'in*  it  woulil    1h.  M) -  '■      i  link  of  3.7.V) 

k.v  a.  cnpa.'ily  lH<lw>.''n  GreeniM'k  anil  I'.  ■(  I.s7,'>k.va. 

lapai'lly   iH-ttveon  Gn-enm-k  nnd    KilnuiM  ".i    uiidrrUkinga 

U.ing  linke.l  via  I'nialey. 

Til.,  total  I  o»l  of  rnblea.  transformer*  uml  "witrligfnr  nr<e««nrv  to  pro 
vide  link' of  the  above  eapoi'iliex  wi. nil  !■  iii.\oii..iilv  1'7.'..i"mk».  Dii 
till'   iKHiimplioii   thitt    I'anlev  itii'l    I-  i'    .l.nii  i|iirin|. 

W..1.  .ikU,  nii.l  th.il  during  ilie  »■  .i.  i.  luiiiged  in 

111..    Iil...t    ii.ImuiIu, ,..,,,,„.,.    ■  n.„nv     Mould    be 

C'l.'Miii  |H  I  ,. I„  [  ,„,,,  K,  neral.'d  bv 

••'"''" ■'  •  lib   IK. I  .iiil(  •aving  n< 

Ih.'  |.i..i..ii,i.  i.  'iiiinntiiiii 

liiiig  kiliii.iiu,.,  1.,  .111.1 .  ,,o^i,: „  iilv  ilw  link  bi'tviien  GiMnnok 

nnd  l'.ii..|ev.  the  aiiniint  mvIiik  wool. I  Im.  i','i.2<M),  ngamiii  .m  expumiituni 
f  tiT.riiHi 

!•- 
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B.  Glasgmc  and  Clyde  Valley  District.— The  three  undertakings  in  this 
group  furnish  supplies  at  a  periodicity  of  25  cycles.  Two  of  these  are 
already  linked  up  to  some  extent,  and  "the  committee  have  been  informed 
by  the  managers  of  these  undertakings  that  it  is  only  necessary  to  install 
from  4,000  kw.  to  6,000  kw.  of  static  transformers  at  the  Dalmarnock 
station  of  the  Glasgow  Corporation  to  provide  a  link  of  maximum  utility, 
at^  cost  of  about  £16.000.  Assuming  that  full  advantage  is  made  of  the 
inter-connection  between  these  three  imdertakings.  and  allowing  a  small 
average  increase  in  economy  of  01  lb.  of  coal  -per  unit  generated,  the 
annual  saving  would  approximate  £10.000. 

The  week-end  load  curves  of  the  imdertakings  are  shown  in  Figs.  1  and 
the  combined  load  of  aU  the  groups  in  Fig.  2. 

C.  Eaft  Central  District.— The  undertakings  in  this  group  all  generate 
direct  current,  with  the  exception  of  the  Scottish  Central  Power  Co., 
whose  system  is  three-phase  50  cycles,  and  a  portion  of  Falkirk  Corpora- 
tion supply,  which  is  also  three-phase  50  cycles. 

At  a  sub  committee  meeting  held  on  January  24,  1917.  when  repre- 
sentatives of  the  various  undertakings  in  this  group  were  present,  it  was 
generally  agreed  that  the  only  feasible  manner  in  which  inter-comiection 
could  be  carried  out  would  "be  by  making  use  of  the  Scottish  Central 
Power  Vx>.'s  mains,  and  extendingthe  same  to  each  of  the  systems  in  the 
group. 

The  combined  week-end  maximum  load  of  the  whole  of  the  undertak- 
ings does  not  exceed  2.000  kw.,  of  which  1,500  kw.  is  due  to  the  Scottish 
Central  Co.,  while  for  the  greater  part  of  the  week-end  the  combined  load 
is  about  1.000  kw.,  of  which  750  kw.  is  the  Scottish  Central  load.  The 
week-end  load  of  the  whole  of  this  group  could  be  carried  comfortably  by 
the  Scottish  Central  Co.,  enabling  Stirling,  Falkirk,  Alloa  and  Bo'ness 
to  l>e  shut  down  during  the  period  of  tlie  light  loads.  The  necessary 
cables,  transformers,  rotary  machinery  and  switchgear  for  this  purpose 
would  involve  an  expenditure  of  approximately  £16,000.  while  the  aggre- 
gate saving  in  fuel  to  be  effected  by  the  five  undertakings  for  each  01  lb. 
per  unit  generated  would  be  £500.  and  the  committee  beheve  that  an 
annual  saving  of  approximately  £1,000  would  be  realised  by  linking  up. 

The  committee  are  of  opinion  that  the  linking-up  for  week-end  supply 
might  be  advantageous  to  some  of  the  undertakings  in  this  group,  but 
that  greater  economy  could  be  effected  if  the  smaller  stations  were  sup- 
plied in  bulk  from  the  larger.  ^___ 

D.  Lanarhihire  District. — The.se  four  undertakings  all  generate  direct 
current.  Their  maximum  loads  occur  at  practically  the  same  time,  and 
it  would  not  be  possible,  with  existing  plant,  to  carry  the  combined  week- 
end load  on  any  one  station.  The  expense  of  heavy  direct-current  cables 
which  would  bo  ncce.ssary  for  linking  these  undertakings  would  not. 
therefore,  be  justified  either  for  interchange  of  supply  or  for  week-end 
running,  but  future  requirements  should  be  met  by  high-tension  bulk 
tiupply. 

In  addition  to  the  inter-connection  of  the  undertakings  within  each 
Kroup  coasidcrcd  in  the  foregoing,  the  linking-up  between  groups  has  also 
l»een  investigated,  and  the  committee  arrived  at  the  following  conolu- 
Bjons  : — 

'Iroup  E  {A  and  B). — The  only  practical  manner  in  which  these  groups 
might  be  linked  up  would  be  by  means  of  a  link  between  Clyde  Valley 
(25  pori<«lH)  and  Paisley  (50  periods).  Calculating  on  a  link  of  1,000  kw. 
rapacity,  the  total  cost  of  mains,  rotary  machinery,  &c.,  was  found  to  be 


approximately  £12,870,  while  the  annual  saving  to  be  expected  frora(Uiesi 
interchange  of  energy  would  not  exceed  £1,040. 


Mn.  Noon 

Sunday 

-Composite  Wekk-end  Load  Curve  of  ali,  the  Groups. 


Noon 

Saturday 


'.'rnitp  F  (B  and  D). — The  undertakings  in  Group  V)  are  all  within  the 
('lyilc  Valley  area,  and  the  Lanarkshire  tramways  are  already  supplied 
from  the  Clyde  Valley  Co.  at  several  points.     Linking-up  these  groups 


Table  n. — Schedule  of  Particulars  Relating  to  West  of  Scotland  Electricity  Undertakings. 


Capacity  in  kilowatts. 

Max.  load 
in  kw., 

Gene- 

Spare 

Undertaking. 

.System. 

Voltage. 

winter 

rators. 

Boilers. 

boilers 

Remarks. 

1910-17. 

Kw. 

Kw. 

at  '"peak  " 

load.     Kw. 

All'ia  Corporation 

Direct  current  

440 

668 

1.201 

(.Jas  plant. 

Bo'ni'm  Corp.,  leaned  to  the 

Direct  current  

400 

700 

1,000 

800 

100 

Nat.  KIw.  Con.  (>.  (Ltd.) 

CIy<l<-     Vnllr-v     Power     Co. 

.')- phase,  25  periods 

11.000 

25.000 

40,000 

33,000 

8,000 

Bulk    supplies    to    Wisliaw,    Cdatbridgo, 

(Ltd.).  .Mnthirwell,  V'oker 

.\irdrie  and  Dumbarton.    .A  number  of 

and  ('!yde>)iMlll 

other  towns  and  villages  in  tlic  area  arc 
also  supplied  by  the  company.  Kxten- 
sions  of  20.000  Uw.  are  in  iirogrcss. 

Falkirk  fVir|K>rmtion 

."i-phiuie,  M  periods 

6,(100 

950 

X.rMi 

9.50 

'll»"K'»w  ('/ir|n)r»li"n  

:t.|iliaiH;,  25  periodH 

20.000 

6,r>oo 

6.(MHI 

45,000 

55,0(»0 

55,000 

10,000 

1  Kxtensions  of  .'iO.OOO  kw.   are  in  pro- 

(Jlanxriw  Corp.  Tramwiiy"  . 

3|>liiuic,  25  peijodH 

18,000 

22,.5O0 

18,000 

1       grcss.      .\lrcady  linked. 

OrwnrH'k  (>ir|»<jroliiin    3  pluuc,  flO  |M'riodH 

l<l..'>00 

;i.noo 

7,800 

11.000 

12.000 

;!,500 

Includes  supplies  to  town  of  Port  ( ila.igow 

tfomilton  Corptirallon \  lilrcet  eiirrcnl  

ISO 

1,180 

I.IKO 

1,.500 

"00 

Kilinnni<.H<k  C<>r|Mirttllon  ... 

.1>pll»M-.  M)   |K'riolli| 

ii.:iiKi 
;i.:io() 

3.600 

5,000 

5,000 

1,500 

Includes  supplies  to  a  luimlicr  of  town!" 
ami  villages  in  tho  district. 

Ktlmv'olm   KIw.   LiKlit  (>•. 

Oirci't  current 

ISO 

76 

175 

2110 

r          '    '   -   ''"iinty  Cvuooil 

UircM't  currunl   

.'>IMI 

I'lUticulars  not  furnished. 

1  f.tinwnvii  (^ 

Direct  current  

520 

700 

825 

1.21111 

S50kw.,  purchasoil  from  Clyile  Valley 
( 'o.  (not  iiii'hulcd  in  luitxiiiium  ilcniand) 

-'  plifi'M".  .Vl  (lerimU 

2,000 

2.500 

6,100 

:i.."iOo 

1,000 

l>iri-(l  iiirrenl   

500 

l,!IOO 

2,1110 

:i,2oo 

, „,  ,,,,        (,..;,,. 

;ipti»»p,  .'lO  piTJiidx 

6,000 

3.000 

(I.OOII 

:',..Mio 

.M 11 1 

liirliidcH  supply  ill  bulk  lo  iMun  ufDcniiy. 

I'dWiir  l<>.  dtonnvt'nd',;!') 

\  number  of  other  tnwiis  and  villages 

mUo  obtain  Hupjilies  from  the  company. 

^...1 .,1.,,., 

1 1    .    ..r 

Hill 

riiio 
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would  involve  the  extension  of  the  Clyde  Valley  Co.'s  mains  to  each  of  the 
undertakings  in  Group  D,  and  the  provision  of  rotary  machinery  and 
switchgear,  at  a  cost  of  approximately  £15,000. 

Assuming  a  supply  to  be  given  at  week-ends,  the  fuel  saving  would  be 
equivalent  to  £1,200  per  annum.  There  would  bo  other  advantages,  but 
the  committee  con-sider  that  linking-up  for  the  single  purpose  of  week- 
end supply  to  the  stations  in  Group  D  from  the  Clyde  \aUcy  Co.  cannot 
in  the  meantime  be  recommended. 

Group  IJ  {B  and  C). — The  linking-up  of  these  two  groups  resolves  itself 
into  a  question  of  inter-oonncctijig  the  Clyde  Valle\-  system  (25  cycles) 
with  the  Scottish  Central  (50  cycles).  Having  regard  to  the  distance 
between  the.se  systems,  and  more  particularly  to  the  difference  in  periodi- 
city, necessitating  rotary  machinery  at  a  new  station  and  special  staff, 
linking-up  is  not  recommended. 


The  Scottish  Central  system  is.  however,  of  the  same  periodicitv  a^^  the 
Fife  Power  Co.,  whose  area  of  supply  is  included  in  the  East  of  .Scotland 
area  m  the  map  issued  by  the  National  Electric  Power  Supplv  Joint- 
Committee,  and  the  committee  therefore  suggest  that  the  district  served 
by  these  two  undertakings  would  be  better  considered  as  a  separate 
area,  making  three  areas  in  the  .Scottish  section. 

Reviewing  the  subject  of  interconnection  as  a  whole,  the  committee 
have  come  to  the  conclusion  that  financial  benefit  would  be  derived  from 
linkmg-up  for  the  purpose  of  interchange  of  encrgv.  between  several 
of  the  imdertakings  in  the  West  of  Scotland  area.  In"  some  of  the  groups 
considered^the  economy  of  furnishing  week-end  supplies  from  one  station 
might  be  doubtful,  but  they  are  of  opinion  that  considerable  economv 
could  be  effected  in  many  of  these  cases  bv  a  supplv  in  bulk  from  the 
larger  to  the  smaller  stations. 


Turbo-Rotor    Cap-Rings. 

liv     K.    lUHlKHlS. 

(Concluded  from  p.  bis.) 
Summary.— The  author  investigates  the  calculation  of  stress  in   tmbo-rotor  cap-rings,  and,  by  means  of  examples  shows  how  these 

etrcsses  may  be  calculated  for  some  commonly  used  designs.      In  conclusion,  ho  summarises   the   points  that  mav  be  considere<l 

when  designing  these  cap-rings. 

D.  The  ••  end.ring  stress  "  can  be  defined  as  a  stress  caused  point,  and  anj-  attempt  to  obtain  the  postulated  condition  in 

by  moments  tendinj^  to  turn  the  rini;  inside  out.  this  way  is  not  to  be  commended. 

If  the  load  upon  a  caji-iing  were  concentrated  at  one  point  The  cap-rings  are  nevertheless  usuallv  pressed  into  place 

in  an  axial  direction,  we  should  usually  find  that  this  pomt  and  the  amount  of  the  pressing  allowance  is  settled  more  bv 

did  not  coincide  with  the  centre  of  <^ra\  itv  of  the  section  of  current  shop  prr<-ticc  than  by  au"ht  else-    but  the  hvpo- 

thc    ring.     This   non-coincidence    produces  a  moment  about  thetically  proper  initial  straining  is^seldom, "if  ever   obtained 

the  centre  of  j/ravity  of  the  section  of  ring.  satisfactorily.     The  net  result  is  that  constructional  stres.ses 

Thus  in  Case  I.  and  the  rmg  shown  in  Fi^.  1,  the  distance  are  not  equal  to  ninning  stresses,  and  in  this  case  thev  will 

between  the  centres  of  supports  is  8  in.,  the  centre  of  gravity  not  need  to  be  considered  when  computin.'  maximum  stresses 

of  the  section  is  32  in.  from  the  outer  support,  and  the  centre  F.  When  sumniing  up  the  different  individual  stresses  at 

of  the  load  is  found  to  b.-  3^  in.  from  the  outer  sujiporfc.     The  various  point^s  in  the  rbg,  care  must  be  taken  that  the  stresses 

moment  thus  produced  tends  to  lift  the  ring  away  from  its  added  together  are  aU  of  the  same  si.ni  and  act  across  the  same 

support  at  the  core  end  and  press  the  cap-ring  more  heavily  section.     The  maximum  stress  in  thi^s  ring  is  necess-arilv  tensile 

upon  its  sujiport  at  the  outer  end.     The  total  load  m  Case  1.  in  the  two  cases  considered,  and  will  occur  at  some  point  in  the 

19  35'J.  440  lbs.  and  the  moment  thus  becomes  periphery  at  the  core  end.     Here  the  stresses  such  as  self  hoop, 

359,440  X  i  =90,000  lbs.  in.  loafl  lioop  and  end-ring  stresses  are  all  t^-nsiie.  and,  therefore, 

J/  lua.v  be  added  together. 

The  maximum  stress  at  the  core  end  will=^^— ^.  jjj  q^^  j 

,„,  V      .,  1    1  f  xi  J.-  I       .  1  Self  hoop  stress 10,4tX)  lb.  per  sq,  in. 

Where  Z-=the  modulus  of  the  section  about  an  axis  normal  I><>ad  hoop  stress  (max.)  9  400 

to  the  axis  of  the  ring  pa.ssing  through  its  centre  of  gravity.  End  ring  stress 2!o90  '„ 

In  Case  I.  this  stre.ss  is  2,0'.K)  lbs.  per  sq.  in.  :  wliilst  in  Case  II,  *  

the  moment  is  Ufi.diMHb.s.  in.,  and  the  maximum  end-ring  Total  max.  strcsi. 21,890 

stress  is  3,  l<M»  lbs.  per  sq.  in.  ^°  ^"*'  "• 

It   has  been   suunested   that  the   outer  suiiliort.  will   react  Self  hoop  stn-sa lO.-JOO  lb.  ivr  sq.  in. 

•      .    .1  •  1     ■  .        mL  11     .      ■         t  J.I  Load  hoop  at ress  9  l.W 

against  this  end-ring  moment.     The  radial  strum  of  the  CAp-  End  riiiR  stn-ss  Viix) 

ring  at  this  (mint  is  usually  greater  than  that  of  the  support,  __!!__ 

HO   that  the  su|)|i(irt,  will  have  little  or  no   elTeil   in    re«lucing  22,950  ,. 

thi.M  slre.Hs.     Karh  case,  however,  should  be  investigated  to  TIk-  tensile  stresses  at  the  outer  end  will  he  less  than  these 

Hvr  if  this  general  rule  may  bo  applied.  since  the  end-ring  stress  is  coinj>ressive  an.l  therefore  negative  ; 

K.  (lonstnictional  ,stre.s.ses  are  always  difticult  to  estimate.  i,.-,2()  lbs.  ])er  sq.  in.  in  Case   I.,  and  2,4.s(t  lbs,  jier  s<j.  in.   in 

It  i.M  a  common  postulate  of  design  that  the  initial  or  o«n-  (",i,se  II.     The  tot*!  maximum  UMisile  stre.ss  at  tlie  outer  end 

iitnictional  stresses  should  be  such  that  under  running  or  full  js  ]8,2SO  lbs.  per  sq.  in.  for  Case  I.,  and  I7,(l70  lbs.  per  .sq.  in. 

speed  conditions  tliere  will  occur  no  moveineiit  lietween  the  for  Case  II. 

ntte.1  joints  of  support   an.l  supported.     Thus  in  these  cap-  The  support  .stn-.s.s«'8  do  affect  the  maximum  hoop  .Mtnvsjws. 

rings,  we  shouhl  need   to  shrink  them  on  to  their  supports  i,„t,  probably  onlv  to  a  verv  small  extent  and  need  not  be 

with  miflicient  allowance  to  strain  them  to  the  .same  amount  ,„nsider<-d  in  combination  with  the  main  stn-.H.se.s. 
as  will  occur  under  running  conditions.     We  must  also  allow  (j    \   „„,m    „n„sual  construction,   i.f..  emploviHl  bv  very 

for  any  expansion  due  to  dilTer-nt  ..M-nicients   of    e.xpan»i<in  f,.^v  niunufactiirers,  is  »h"Wn  in  Kig.  I,  where  the  outer  end  is 

and  ililTer.iice  of  t,.in|.eraliiie  of  ling  an.l  support.  |,.f,,  „nsupp<.rt<-d  and  sometinie.s  not  even  n-infonMtl  bv  an 

The  nn:<s  dis.u.s.se.1  here  may  be  lak.n  as  exainple.s.     The  ..^..^    rj„j.      Such    a    con.stniclion    has    several    (avourabl.* 

maximum   running  slreiw  may  be  22.r.(Ht  Ib.s.  j.er  sq.  in.,  the  |„„„,m,  i„„,    nece.s.sitjites  a  much  heavier  enii-rim:  ih.iii  other 

■upi.orf.  dmmrfer  22  in.,  and  Youngs  modulus  for  the  ring  ,|,,,Hij,n.s.     .Some  care  is  necessarv   to  make  cerl.im   that  the 

material  li;  -  l(>«.     The  Htrain  of   th.>  ring  due   to  this  stress  |,„„,   j,  ,^.,.„|^.  ,iirtrii,„„.,i  ^r,,,,,,,,   ,1,..  poripherv     othenvi.se 

IS     Vg  '"    'M'i'r"'<iniately.       Allowing    .11  K.   rise    in   the   ca].-  „,„„„.„,.,  ,„.,,i,r  ^vhirh  tend  to  distort  tiie  ring  m  much  the 

nng.  anil  r,((  K.  nw.  m   the  Hup|.ort,  we  tin.l  the  dilT.'renre  of  ^^,,„,,  ,^.,^^.  ^^^  ^^  rinular  link  in  a  chain  mav  be  distorl.sl.     A 

expansion  becomes  ^,^,.,^„  prndure,!  by  such   moni.'iits  we  call  ft    •  link  .stress." 

22(70x10-3  .  |()-*-fi(».:7-,1  111  ")  „nd  such  stnvsse.s"  may  be  add.-.l  with  other  stn-sse.*— care 

(l'IM))i2  in.  lieiin;  tjiken  that  such  stn-.s-ses  ntv  adde<l  ftlj;ebriiicjvlly. 

Total  strain  ()<t.38  in.  The  b.a.ls  in  (he  four  quadrants  of  the  rini;  an<  syinmelricAl. 

pruclire,  however,  such  an  allowanco  strains  the'pro  In  Fig.  5  is  shown  an  elemental  link  loailed  with  two  forces 

Bg  supporting  lip  of  tlio  cap-ring  well  beyoml  its  yiel.l  equal  and  o|ipositv  at  opjiosito  sides  of  the  ring.  Considering 
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suci  a  link,  it  wUI  be  seen  that  the  tangents  at  points  A  and  C 
tend  to  remain  parallel — similarly  points  B  and  D.  Further, 
that  the  tangents  at  jjoints  B  and  D  wUI  remain  at  right  angles 
to  tangents  at  point  A  and  C.  Therefore  each  quadrant  is  in 
equiUbrium,  i.e.,  the  total  sum  of  the  moments  in  each  quadrant 
is  zero. 

Consider  quadrant  A  0  D.  At  point  X  there  exists  a 
bending  moment 

Mi=^  (R-R  cos  (90-0)) 

=^(l-sine). 

Between  the  points  A  and  D  such  moments  are  all  positive, 
i.e.,  counter-clockwise  about  point  A,  and  the  sum  oi  these 
moments  must  be  balanced  by  an  equal  sum  of  moments  to 
keep  the  quadrant  in  equilibrium.  Calling  this  reacting 
moment  JI.2,  we  find  that 

0  00 

=Z^V,+^'^(l-sinO) 


Bearing  this  theorem  in  mind,  we  can  find  the  bending 
moment  at  any  point  or  any  series  of  points  in  a  link  which  is 
loaded  symmetrically,  such  as  those  given  for  Cases  I.  and  II. 
We  will  consider  only  the  equivalent  radial  forces  at  the  outer 
end  given  in  Tables  III.  and  IV.  Auy  moments  produced 
at  the  core  end  are  counter-balanced  by  reactions  from  the 
support.  The  quadrant  loadings  given  in  the  tables  are 
assumed  to  be  applied  at  definite  points.  The  sum  of  the 
moments  produced  in  a  definite  quadrant  by  radial  forces 
similar  to  those  given  in  the  theorem  above  are  balanced  by 
the  sum  of  reacting  moments  within  that  quadrant — these 
reacting  moments  are  equal  at  all  points  within  this  quadrant. 

In  Table  IX.  is  shown  the  working  for  Case  I.  as  applied 
to  Fig.  4.     Each  point  in  the  quadrant  is  treated  separately. 


Thus  at  a  point  D  the  sum  of  the  acting  moments  is  found  by 
summing  the  product  of  half  of  each  radial  force  and  R  (1-sin  6) 
where  d  is  the  angle  of  displacement  of  any  force  from  point  D. 
Only  forces  within  90  deg.  on  both  sides  of  point  D  may  be 
considered,  and  to  find  the  sum  of  the  acting  moments  in  one 
quadrant  we  must  therefore  consider  the  forces  in  three 
qiradrants.  In  our  example  72=11  in.  and  the  angle  between 
adjacent  load  points  is  9  deg.,  6  is  therefore  9  deg., 18  deg, 
27  deg.,  &c. 

At  the  base  of  columns  called  A,  B,  C,  &c.,  the  acting 
moments  are  added,  and  the  sum  of  these  totals  is  1,974,128  lbs. 
in.  The  reacting  moments  is  therefore  one-tenth  of  this,  viz.  : 
197,413  lbs.  in.  The  difierence  between  the  acting  and  the 
reacting  moments  at  each  point  gives  us  the  actual  bending 
moment  at  that  section  of  the  ring. 


One  end  of  the  cap-ring  is  supported,  and  therefore  the  ring 
section  immediately  over  the  support  is  not  affected  by  the 
moments  distorting  the  other  end,  and  the  amount  of  dis- 
tortion at  a  point  in  the  section  from  support  is  proportional 
to  the  distance  from  that  support. 

We  may  find  an  equivalent  moment  of  inertia  of  this  ring, 
equivalent,  that  is,  to  a  ring  totally  unsupported.  We  divide 
the  ring  section  into  sections  and  add  the  products  of  the 
moment  of  inertia  of  each  section  and  its  distance  from  the 
support.  This  sum  divided  by  the  distance  of  the  extreme 
outer  edge  from  supjJort  gives  us  the  equivalent  moment  of 
inertia. 


Table  IX. 


i,  3,370. 
A',  3,870. 
Jl,  4.321). 
n,  4,700. 

/•,  r.jom . 
A',  .'•.,340 . 

Dt  /i.WlO  . 

A ,  5,(160 . 
A    WWJ. 

(•    .'i.flW). 

n  r.,(ioo. 

E  5.340. 
F  5,0fi0. 
0  4.7<K). 
//  4.320. 
A'  3.870. 
A  3,370. 
A,  3.370 . 
A',. 3.870. 
//,  4.320 . 
(It  4.700  . 
/',  S.OWJ . 
A,  5,340 . 
1),  5,mH» . 
<",  5,fl5<J . 
yy,  5,050  . 
/t,(>,O0O. 


0 

292 

1,205 

3.040 

5,H00 

9,020 

12,800 

Ifi.OoO 

21,500 

2fl,2r)0 

31.100 

2(S,250 

2l,3(Xl 

1H.02') 

11.450 

7,570 

4,51(1 

2.31!0 

1)10 

22H 

0 


0 

318 

1,360 

3,200 

5,880 

9,100 

12,800 

10,9.'>0 

21. .500 

2(1.250 

31,100 

20.000 

20,300 

15.180 

10.(150 

O.IWO 

4,0(10 

2.020 

910 

202 

0 


0 

342 

1,440 

3,300 

5,930 

9,100 

12,800 

16,960 

21,500 

20,250 

.30,800 

24,800 

19,200 

14,I0(X 

9,780 

«,230 

3,540 

2,020 

1,040 

292 

0 


M,     '     220,1(^.-,   [    2IR.10.-,   '     2M.70O  |     209,674 
"  I ''^.11  113   |- 197,413 

1/  22.752         .  2M,til..'        .   17,377    |  -t-12,161 


0 

302 

1,510 

.■!.390 

5,<j:iO 

9,1  (JO 

1 2.800 

l(5,i»50 

21,500 

2(l,()U0 

2!),4()0 

23,.-)(H) 

17,8.10 

12,0110 

8,770 

5.130 

3.510 

2,320 

1,105 

318 

0 


2()2,7!t5 


O 

379 

1,520 

3.390 

5,930 

9,100 

12,800- 

10,950 

21,300 

24,800 

27,800 

21,850 

10,400 

11,010 

7,030 

5,430 

4,000 

2,590 

1.205 

342 

0 


0 

3S2 

1,520 

3.390 

5,930 

9,100 

J2.S00 

Hi. 800 

2(1.300 

2:i.."ioo 

25.,S.")() 
20,100 
14,700 
10,110 
7.030 

(i.2:jo 

4„'>40 

2,820 

1.3(iO 

302 


0 

382 

1,520 

3,3!)0 

5.030 

9,100 

12,700 

l(i,020 

19.200 

21.8,">0 

23,7.50 

18,000 

12.800 

10.110 

8.770 

0,9.50 

t.9-10 

3.01(1 

I.IIO 

:i7ii 
(I 


0 

382 

1,520 

3,390 

5,930 

9,020 

12,100 

15.180 

17.8.50 

20.100 

21,300 

15,070 

12.800 

11,010 

9,780 

7,570 

5.320 

3,200 

1,510 

382 

0 


100,140        187,424        180,271 


174,614 


-197,113    |.^07,413     -197,413    1-187,413 


-197,143 


+n,382   I     -S,207   I     -9,080   {-17,142 


-22.7<m 


0 

382 

1,520 

3,390 

5.880 

8,000 

11.150 

14.101) 

10.401) 

18,000 

18,530 

15,070 

14,700 

12,900 

10,050 

8,1.50 

5.00(1 

3,300 

1 ,520 

382 

0 


-197,413 

-  20. 109 
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The  equivalent  moment  of  inertia  of  the  section  shown  in 
Fig.  4  is  0-204:  in.*.  The  radial  depth  of  ring  at  outer  end  is 
0-918  in.     So  that  the  equivalent  section  is  0-918  in.  X3-18  in. 

The  modulus  of  this  section  is  0-44.5  in.*,  and  since  the 
masinium  bending  moment  in  Table  IX.  is  26,469  lbs.  in., 
the  ma.ximum  bending  stress  is  59,500  lbs.  jier  sq.  in.  This 
is  by  no  means  the  total  stress,  because  there  still  occurs  the 
self  hoop,  load  hoop  and  end-ring  stresses.  The  various  stresses 
I>roperly  added  together  produce  the  resultant  stress  of  77,000 
lbs.  per  sq.  in.,  or  35  tons  per  sq.  in. — sufficient  to 'produce 
distortion,  if  not  destruction,  of  the  rotor,  were  the  cap-ring 
made  of  any  usual  material.  Cap-rings  which  are  not  sup- 
j)orted  at  the  outer  end  must  therefore  be  made  comparatively 
heavy  in  section,  or  will  need  to  be  reinforced  at  the  outer  end 
which  reinforcement  need  not  necessarily  be  supported  upon 
the  shaft. 

The  bending  moments  produced  in  Case  II.  are  almost  double 
those  found  for  Case  I.,  and  would  therefore  require  still 
heavier  cap-rings. 

From  these  investigations  the 
following  points  maj*  be  noticed 
as  guides  to  the  design  of  an  end 
winding  and  cap-ring. 

1.  The  end  winding  should, 
as  far  as  possible,  be  designed 
to  distribute  the  loads  uniformly 
around  the  ca])-ring.  This  is 
assisted  by  making  the  radii  in 
the  coil  corners  small  and  of  the 
same  magnitude  in  all  coils. 

2.  The  fittings  of  the  cap-ring  should  be  both  socket,  as 
shown  in  Fig.  1.  A  plug  fitting  at  the  outer  support  tends  to 
increase  the  end-ring  .stress,  and  here  expansion  is  likely  to 
])roduce  liigh  stresses  in  tiie  supporting  lij). 

3.  The  centreof  gravity  of  the  end  winding  should  coincide  in 
an  axial  direction  with  the  centre  of  gravity  of  tiie  cap-ring 
.section, 

4.  The  thickness  of  the  supporting  li])s  should  be  pro- 
))(irtii(ii('d  to  carrj'  any  support  shear  forces  without  risk. 

5.  Thi-  caj)-ring  should  be  made  of  solid  material  or  of 
Miaterial  cajmbie  of  with.standing  high  stresses  in  all  planes, 
but  especially  stresses  in  circumferential  direction. 

6.  The  specific  weight  of  the  cap-ring  material  exercises 
considerable  iiiHuence  upon  both  the  amount  of  metal  used 
and  thi'  ma.viinuin  peripheral  speed  pernii.s.siblf, 

7.  Koi-  till-  c|i-si;^n  sliown  in  Kig.  I  tliecaii-ririL;  will  iifcdtobe 
much  in-iivier  than  if  thr  (li'si;^n  shown  in  Fig.  1  \\''v<-  chosen. 


T«'ii  Yoiii-.s  <»f  IIIiiiii!iiatiiit4  I'liiiiiiuMT- 
iii^:       iTs       I^i'.s.soii.s      and      I'lidiri' 

l*|-«>S|M>C.(s. 

In  II  r:i|).  T  on  III,,  iiliiivc  Miil.jccI  l>if<iii>  the  Illiuninnlini.'  I'.njtinecr- 
iuK  SiNii-ty  on  ,Iiin.  ITi,  Mr.  I..  <.;i>i.r  rrciilled  llmi  jmM  III  yean) 
liiitl  c-lapH(>(l  Hjiicc  the  HtiirCinx  of  tin-  iiiovemeiit  of  .'«ii-Miilir  illiiminii- 

tioii  in  thi.H  loiiiitn-.     During  tin-  Lust  diM-iidc  thnr  linl  I n  great 

adviiiii'i'H  ill  illiimJnnntH  iind  mrllioils  of  iminn  li).'lit.  nid  I  here  wnH 
How  iiiiirli  (ricaliT  iipprci'iiiliiin  imi  I  In-  pnrt  of  (In-  ;;(  ii.  iil  piihlir  of 
Hie  ini|M.ilaiiii-  i.f  m„.<l  illiiiiiiihili.Mi  in  daily  lifr.  An  iiniMirtant 
fi'iitlirc  ill  pniyri'.ss  had  lio'ii  tin'  iin|>r<ivcm('litN  iiiiiih  in  iippnrntiiH 
(or  iiii'ii.Hiiiiiiy  illiiiiiiniitiiHi.  No  luaiicli  of  wioiicc  c milil  iiilvant'o 
fur  until  pn-i  me  inrlhodH  of  ini'iiniirompntH  wnr  iiMiilalilc,  nnci 
niiiiii-nial  data  iiiiilil  lip  iilitiiiniil.  During  retTiil  yi-ais  a  grcnt 
deal  (if  infiirmatiiiii  Imd  lipcn  a('i|iiir<'(l  irgnrdinK  tin-  ainoiitit  nnil 
nnliiri-  of  till'  illiiiiiinnlinii  di'Niralili-  for  vnrioiiH  ila'tMi'M  uf  work. 
Huniln-dK  of  illiiiiiinaliiiii'pliiitoiiii'liMii,  wimo  for  h|>i-.  lal  war  work, 
Wirr  iiiiw  III  iiK.-.  Hli.-rrio.  in  I  In-  m  ar  I1MI7  ffW  people  Kiw-w  wUnl  wmi 
mpniil  liy  the  term  "  font  laiidle    • 

TiimiiiK  In  llie  work  of  the  .S,m,.|y.  Mr.  (;iml.-r  r.  in  irkiMJ  timt  it 

had  fully  jiiKhiiid   its  exiHteiiir.   and   had  iieled  a«  a  (Miris-tivc  to 

I'lidlio  ii|Hs'i,i|i.atioii,    iHY'aiine   it    iiii<luilp<l   nuiiiy   kind,   of  expcrln, 

"li'i  »oiild  otlmruise  have  Ihmmi  left  togrnpple  with  IikIiImik  probloin* 

y>n  individual  liiie.s,  kiiowiM)(  little  of  what  wiu.  I«in«  .lone  m  other 

rniii  lies  of  the  Biihjeet.      Another  iiii|Kir<aiit  ehnraeteristio  wad  (hnl 

Plh  the  iixer  mill  thr  priMlm  .r  hw'  rppr<>H<Mlr«l.     The  illuininaliii« 


engineer  as  a  specialist  could  only  be  gradually  evolved ;  his  exis- 
tence involved  two  conditions — a  greater  knowledge  on  the  jiart  of 
the  pubUc  of  the  benefits  of  proper  lighting,  and  fuUer  facilities  for 
his  on-n  education.  In  the  latter  direction  a  start  had  been  made 
in  the  years  preceding  the  war  by  the  organisation  of  courses  at 
various  educational  centres ;  a  very  useful  series  had  recently  been 
arranged  at  the  Pennsylvania  University  by  the  American  Illuminat- 
ting  Engineering  .Society  and  had  now  been  issued  in  book  form. 

Jlr.  CJaster  next  proceeded  to  discuss  various  methods  of  co- 
operation \vith  other  bodies.  He  mentioned  the  discussions  on 
school,  library  and  street  lighting  as  good  examples  of  such  co- 
operation, whicjh  could  be  secured  both  tlu-ough  joint  meetings  and 
combined  committees  for  the  study  of  problems  in  detail.  It  was 
particularly  desirable  to  enlist  the  help  of  the  architectural  and 
medical  professions.  He  hoped  that  illuminating  engineering  would 
be  .studied  to  a  greater  extent  by  contractors  and  gas  and  electrical 
supply  companies.  In  the  future  the  latter  would  have  to  take 
special  measures  to  cultivate  good  relations  with  consumers  and 
afford  them  guidance  on  lighting  matters.  Even  in  the  present 
circumstances  the  necessity  for  promoting  economy  in  lighting 
matters  had  made  it  necessary  for  them  to  take  consumers  more 
fully  into  their  confidence.  Such  companies  should  form  illuminatiui; 
engineering  tlepartments,  and  he  suggested  that  lectures  on  fmida- 
mental  points  should  be  arranged  by  the  Society  for  their  illuminating 
engineering  staffs.  The  Society  could  also  assist  manufacturers, 
contractors  and  supply  companies  by  the  organisation  of  local 
demonstrations  and  exliibitions  showing  model  methods  of  lighting. 
A  useful  exhibition  of  this  kind  was  organised  in  Berlin  about 
10  years  ago,  and  in  New  York  a  block  of  shops  had  been  sjiecially 
lighted  to  ser\-e  as  a  model  of  what  should  be  done.  By  the  co- 
ojx'ration  of  municipal  authorities  it  should  also  be  possible  to  Ught 
sections  of  streets  in  the  same  way. 

A  very  important  matter  at  the  present  time  was  the  relation  of 
scientific  and  technical  societies  to  the  State.  In  the  absence  of 
pro]X'r  channels  of  commmiication  the  only  course  for  such  societies 
was  to  offer  their  services  whenever  they  saw  an  opening.  In  every 
case  in  which  the  Society  had  ottered  its  sen-ices  their  suggestions 
had  been  sympathetically  received,  although  in  some  cases  they  had 
not  been  acted  u{X)n.  OpiX)i-t unities  for  service  must  naturally  be 
missed  uivless  Government  departments  nuide  a  practice  of  approach- 
ing societies  and  stating  the  problems  on  which  they  desire  guidance. 

.As  instances  of  useful  cooperation  with  (Jovernment  departments 
Mr.  (Ja.ster  mentioned  the  work  of  tlie  Home  Otiice  Departmental 
Committee  on  Ligliting  in  Factories  and  Workshops,  the  invc.stiga- 
tions  now  IxMiig  carried  on  by  special  committees  of  the  .ScK-iety  on 
the  illuminating  power  of  flares  and  parachute  lights  and  on  radium 
paint,  and  tlie  recently  formed  .loint  Committee  on  Illuminating 
Engineering  under  the  Department  of  .Scientific  and  Iiid>istrial 
Research.  The  Society  in  the  l"nited  States  had  been  nfTorded  an 
opportunity  of  co-o|HTating  with  the  Xational  Council  of  Defence 
on  flic  lighting  of  arsenals,  munition  works,  (Jovcrnmeiit  factories, 
\-e.,  and  there  wa.s  no  doiit>t  that  there  was  much  goinl  work  to  Ih> 
done  in  this  way.  I'nder  a  recent  Order  the  Ministry  of  Munitions 
had  taken  jMiwer  to  restrict  lighting  w  hen-  lui'dfiil  for  the  prt>sei-ution 
of  fill'  war;  it  was  obvious  that  such  powers  should  be  exercised 
with  great  care  and  under  cx|H'rl  adviee. 

In  the  concluding  portion  of  his  address.  Mr.  Caster  dealt  mainly 
with  tin-  desirability  of  collecting  ronen-fe  evidence  of  tlie  value  of 
good  hghtiiitf  ill  pn-serving  health,  avoiding  accidents,  and  im- 
proving output  and  ipiality  of  work.  Everyone  now  acnnil  that 
illumination  had  an  im|M>rtant  elleet  in  tlie.se  diris-tioiis  and  a  volume 
just  issiiinl  liy  the  Ministry  of  Mniiitioiis  Health  of  .Munition.-.  Com- 
mittee cnlinly  endorsed  tliis  view.  Hut  it  would  Im-  extremely  iim-- 
fiil  to  liave  ample  eonfirinatory  cvideniH*  to  put  before  the  pubhc. 
The  .Ministry  of  iMiinitioiw  wiih  in  a  s|Kx-ially  favourable  piMition  to 
iici|iiire  Miieh  ilata,  as  it  hiul  under  its  rhnrge  many  faetorien  earrying 
out  ideiitiral  ii|N-ratioii.s,  and  under  .similar  londitions  as  n'ganls 
hours  of  work  and  (|Uality  of  labour.  The  .Ministry  had  lnvn 
approai-hed  tin  this  matter.  In  order  to  illustrate  how  sii.li  data 
might  readily  Im-  obtjtiiied.  Mr.  tiastcr  pr»>seiited  thr<>e  tabliw  re- 
lating to  aeeiilent.t  ill  Htrc<'t«  and  fnetorii-s.  iiivitiiig  iiifoimation 
whieli  would  kIiow  the  inllueiice  of  lighting  in  a  iletinite  and  iiniforiii 
manner.  .\l  pn-sent.  he  remarked,  it  was  e\lrrmely  <liHirull  to 
draw  eoiirliisions  from  existing  data,  although  the  sl:iti-<li<s  puli- 
llslnsl  n-lating  to  aeiidents  in  Ktreet-*  atlordrd  -Irom;  (u.-niiiptivo 
evideiii-e  that  lighting  dimitiishe<l  had  ln<en  an  iiiiiHui.oil  tie  tor  in 
eaiising  siii'h  misliajw.  The  matter  wan  of  great  inliii-^t  to  the 
b>iidoiiSaf.l\  l-'ip.t  Couiieil.  with  w  horn  the  Sixiely  w..«,..  o|«ratin>j 
III  regani  to  the  n>lntion  ln'twivn  illutniiiatioii  and  .m  idetit."<  ill 
Ktn-etH.  Kinally,  Mr.  tiadter  rrfewil  in  geiieml  trim«  to  the  part 
played  by  illiimiiiatioii  in  war,  as  well  lui  in  juMiee.  nnil  pjtpn»M>l 
thr  lio|M<  that  in  the  future  this  fam^inntiliK  ehaplrr  in  illuiuinatilig 
•■ngiiiis-riiig  inighl  Ik-  mienwl  mom  fully  than  at  pivselil. 
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Electric   Ploughing. 

The  present  .shortage  of  labour,  coupled  with  the  need  for 
greatly  increasing  the  land  under  cultivation,  has  given 
prominence  to  the  advantages  of  mechanical  ploughing. 
Although  various  methods  have  been  suggested,  and  many 
have  been  actually  tried,  it  is  by  no  means  easv  to  find  one 
that  is  altogether  ideal.  Some  of  the  difficulties  are  set 
forth  in  a  Paper  which  has  just  been  read  by  Mr.  Arthur 
Amos  before  the  Institution  of  Mechanical  Engineers.  The 
great  advantage  of  mchaiiical  methods  is  that  they  enable 
the  farmer  to  carry  out  his  ploughing  quickly  when  he  con- 
siders the  state  of  the  soil  is  most  suitable,  instead  of  plough- 
ing for  long  periods  when  the  conditions  are  undesirable. 
This  leads  to  a  lower  cost,  and,  owing  to  quicker  operation, 
the  land  is  kept  in  better  condition. 

On  the  other  hand,  there  are  a  mmiber  of  difficulties. 
Two  schools  of  thought  are  at  present  noticeable.  The  first 
is  that  which  relies  upon  the  plough  being  drawn  over  the 
land  by  means  of  a  steel  rope.  This  is  the  method  adopted 
in  the  well  recognised  steam  plough,  which  has  been  familiar 
for  many  j-eare.  This  type  of  plant,  although  no  doubt 
efficient,  is  a  costly  investment,  requiring  skilled  attention, 
and  there  are  very  few  farmers  who  would  care  to  make  the 
necesisary  investment.  The  other  school  of  thought  relies 
upon  some  form  of  tractor  considerably  lighter  than  the 
steain-plough  engine.  In  this  case  the  tractor  either  draws 
the  plough  after  it,  or  is  combined  with  the  plough  and  thus 
traverses  the  ground  in  carrying  out  the  operation.  Such 
tractors  vary  in  weight  from  about  1  ton  up  to  5  tons. 
Unless  the  weight  is  beyond  a  certain  figure  difficulty  is 
experienced  in  obtaining  the  necessary  tractive  eilort.  On 
the  other  hand,  any  considerable  weight  has  the  objection 
that  it  requires  more  power,  and  that  it  may  be  harmful  to 
the  soil,  especially  in  wet  weather;  and  not  only  so,  but 
there  may  be  difficulties  in  ploughing  on  hilly  ground. 
Some  of  these  objections  may  be  eliminated  by  employing 
caterpillar  wheels,  but  these  do  not  obviate  the  damage 
completely,  and  they  present  the  further  difiiculty  that  grit 
and  dirt  lead  to  considerable  wear  of  the  bearings  and  of 
working  parts.  Even  tractors  weighing  30  cwt.  or  less 
appear  tfj  be  open  to  the  objection  of  weight. 

Any  tractor  lias  the  further  disadvantage  that  quite  a 
considerable  amount  of  land  must  be  sacrificed  at  the  end 
of  each  furrow.  It  appears  that  the  length  necessary  for 
this  purpose  varies  from  .'10  yds.  to  '>()  yds.  at  each  end, 
Honietiriies  even  more,  ho  that  a  very  coimiderabh^  amount 
of  time  may  be  lost  in  this  way.  This  difiiculty  is  elimiiuitod 
in  the  case  of  Hteam  ploughing  by  using  a  balanced  plough, 
and  possibly  this  mcthoil  riiiglit  l)f  iiilapted  to  light  tractors, 
tliough  it  would  present  some  conipliciitioiiH. 

There  is  obviously  a  good  deal  to  Ik-  said  in  favour  of 
using  tho  power,  as  far  as  possible,  merely  for  ploughing, 
thus  eliminating  the  tractor  -  that  is  to  shv,  by  using  some 
fiinii  of  winch  which  must  be  fixed  either  at  botli  ends  of  the 
furrow  with  a  reversing  arrangement,  or  by  having  a  con- 
timiouM  drive  at  one  cml  of  the  furrow,  with  n  H\ntnble  judlev 
at  the  other  end,  and  Home  means  of  changing  tin- plougli 
Irom  tlin  "  go  "  to  the  "  return  "  rope,  in  order  to  reverse 
Its  clirectjon  of  motion  when  desired.  'I'herc  is  no  doubt 
that  for  this  kind  of  arrangement  tln'  electric  motor  is  ex- 


tremely well  adapted,  and  the  problem  resolves  itself  into 
a  question  of  distribution  rather  than  anything  else.  For- 
tunately, in  this  country  the  density  of  population  is  high  ; 
thus  our  towns  are  not  far  apart,  so  that  there  is  a  possi- 
bility of  taking  electric  networks  into  many  of  our  rural 
cbstricts. 

In  this  connection  we  might  do  well  to  bear  in  mind 
what  has  been  done  in  Germany.  In  Mr.  J.  H.  Cahill's 
Report  to  the  Board  of  Agriculture,  pubhshed  in  1913 
(Ccl.  ()()2()),  it  is  stated  that  electric  ploughing  is  growing 
in  favour  and  that  the  use  of  electricity  by  farmers  is 
spreading  rapidly  in  Germany  through  the  medium  of 
Agricultural  Electricity  Societies.  At  the  time  of  the 
report  the  number  of  registered  societies  of  this  kind  was 
estimated  at  600  to  700.  The  object  is  to  bring  electric  power 
within  the  reach  of  every  farmer  within  certain  districts. 

In  some  parts  of  Great  Britain,  more  particularly 
around  Hereford,  considerable  progress  has  already  been 
made  in  the  use  of  electric  power  by  farmers  ;  but  this  has 
been  in  the  direction  of  using  stationary  motors  for  driving 
various  farm  implements,  such  as  chaff  cutters,  cream 
separators,  &c.  Electric  ploughing  is  not  such  a  simple 
matter.  To  start  with,  the  power  recpiired  is  cpiite  con- 
siderable, say  75  h.p.  to  100  h.p.,  for  the  motor,  and  there- 
fore it  would  be  necessary  to  distribute  at  a  pressure  of 
400  to  500  volts.  Assuming  that  overhead  lines  are  run 
near  the  fields  where  electric  ploughing  is  to  be  carried  out, 
there  still  remains  the  connection  from  these  lines  to  the 
motor.  It  would  be  necessary  to  effect  this  by  means  of 
either  portable  overhead  lines  or  by  trailing  cables,  which 
latter  are  obviously  undesirable.  Nevertheless,  a  good  deal 
has  already  been  done,  as  will  be  seen  by  an  article  by  Mr. 
A.  Delamarre  which  we  give  on  another  page,  and  we  feel 
that  the  subject  should  be  considered  seriously  by  all  those 
to  whom  it  is  of  interest.  These  include  primarily  the 
farmer  ;  but  it  concerns  no  less  the  electric  supply  engineer, 
for  there  is  no  doubt  that  if  electric  ploughing  became  the 
recognised  method  in  this  country  the  energy  so  used  would 
be  (juite  considerable. 


Revie^v. 


The  Munition  Workers'  Handbook.  By  Ernest  Pull,  A.M.I.Mech.  E. 
(London:    C'rossby  Lockwood  &  Son.)     Pp.   158.     28.6d.net. 

The  second  edition  of  this  handy  little  book  is  a  model  of 
•  oiiiiuvssion.  It  contains  a  couple  of  chapters  devoted  to 
workshop  arithmetic,  mensuration  and  geometry,  followed  by 
notes  (111  materials  and  the  heat  treatment  of  metals.  Sub- 
■sii|ii('ntly  there  is  a  useful  account  of  tools  and  inechanical 
imiccs.scs,  starting  with  an  explanation  of  .such  siiu])le  tools 
us  ("iliijicrs,  scrcw-giuigcs.  scribing  l)lofks,  files,  &c.,  and  pro- 
c ling  to  lathes,  <iiills,  niiliiiif;  niMcliini's  ;iiul  .serew-cutting. 

The  iii)|.Iiciition  to  muiiith.n-work  iske))!  in  mind  tiiroughout, 
iiiKJ  ii  si)ecial  c]ia]>ter  is  devoted  to  shell  turning. 

In  till'  preface  the  book  is  stated  to  provide  the  practical 
inlnirnation  "a  person  taking  \i]>  munition  work  would  be 
re.|iiin(l  to  know,  in  order  to  start  wink  in  an  engineering 
kUk]'."  This  may  give  the  inqiression  that  considerable 
Kiinu  leilge  is  iieces'sary.  Actinilly,  many  men  and  women  have 
erilenii  muniticms  works  without  any  mechnnical  knowledge 
whuliver,  and  yet  have  been  able  to  do  good  service  owing  to 
the  special  dilution  methods  now  jinicti.sed.  They  should, 
theivf.ire,  not  lie  deterred  by  the  feeling  of  igniinuice  which 
(Ills  lilth'  viilunie  miiv  insjiire. 

I'.Ml  tn  iinvc.ne  who  has  entered  II  shn])  mid  is  mixious  to 
ini|.ruve  hisknowledjie  anil  rise  from  the  level  of  mere  routine 
Willi,  the  l„,„k  will  he  fiiuiid  extremely  useful,  the  more  so 
he.  uiise  i1  is  in  small  l)ulk,X'upal)le  of  being  eiisiiy  siiiiped  into 
(he  iiiicket,  and  suitalile  for  reference  at  any  iiuiinent. 
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The  Utilisation   of   Manganese    Ores  in   Sweden.' 


By    JOH.    HARDKN, 


L  The  importance  of  manganese  in  the  steel  indastry  is  so  well 
known,  that  it  would  be  idle  to  enter  upon  its  merits  in  that  respect. 
It  is  sufficient  to  repeat  a  well  known  Sheffield  expression,  saying 
■■  Manganese  is  the  best  tonic  for  a  poor  steel." 

Sir  Robert  Hadfield  in  Sheffield  has  no  doubt  expanded  our 
knowledge  on  this  subject  more  than  anybody  el.se,  especially  aa 
regards  its  physical  influence  upon  the  steel.  The  enormous  number 
of  tests  carried  out  under  his  directions  are  far  too  many  to  be  related 
here ;  they  are  recorded  in  the  "  Proceedings  '"  of  the  Iron  and 
Steel  Institute,  Met.  and  Chem.  Eng.,and  elsewliere,  and  may  be 
available  for  those  interested. 

The  author  then  gives  particulars  of  the  resources  of  Sweden 
in  manganese  ores. 

II.   Methods  of  Smelting. 

For  tlie  production  of  ferromanganese  the  oresi)yrolusite(Mn02) 
and  manganese  spar,  (MnCOj),  arethe  chief  materials.  Pj-rolusite 
has,  theoretically,  up  to  63  per  cent,  of  Mn  and  the  spar  61 '72  per 
cent.  MnO.  Other  ores,  such  as  braunite  (MnoOj),  hausmannite 
Mn5(0,),  psilomelane,  (MnO,),  andrhodonite,  (MnSiOj),  are  used  with 
advantage.  In  .some  cases  even  manganese  rich  slags  are  being 
used. 

Before  the  introduction  of  electric  furnaces  on  a  larger  scale,  it 
wa.s  the  practice  to  smelt  the  manganese  ore  together  with  charcoal 
and  iron  ore  in  shaft  furnaces,  u.sing  a  blast.  In  this  manner 
Spiegel  iron  w  as  obtained,  containing  from  5  to  20  per  cent,  manganese. 
Kven  in  present  days,  a  considerable  quantity  of  high  percentage 
ferromanganese  is  being  produced  in  the  blast  furnace,  especially 
in  England  and  America  ;  the  loss  of  manganese  i.s,  however,  very 
high,  owing  to  the  fact  that  the  metal  and  its  compounds  are  very 
volatile  at  liigh  temperatures,  and  a  great  deal  is  carried'  away 
mechanically  by  the  blast  ;  also  a  gooti  deal  of  re-oxidation  is 
unavoidable. 

It  is  on  account  of  these  facta  that  the  electric  smelting  method 
ha.s  been  widely  adopted,  and  may,  under  otherwise  suitable  condi- 
tioas,  »ui>ersede  the  old  method  ;  this  holds  true  especially  in  such 
countries  like  Sweden,  bc<ause  in  that  country  the  supply  of  ore 
is  rather  limited  and  charcoal  is  becoming  mort>  and  nioa-  expensive 
every  year,  so  that  the  greatest  ccoHomy  in  both  these  directions 
is  ralle<l  for.  The  cost  of  power  is,  on  the  other  hand,  compara- 
tively low,  since  power  may  be  had  for  something  like  12  per  horse- 
power-year or  less,  when  taken  in  bulk,  and  this  feature  alone  would 
almost  be  .sulTicient  for  a  derision  in  favour  of  the  eUctric  furnace. 

In  addition  to  this  there  is  the  fact  that  the  material  produced 
in  the  blast  furnace  has  always  a  vcrj-  high  ]tercenlage  of  carbon, 
as  n  rule  from  H  to  12  per  cent.,  and  a  higher  carbon  content  always 
ciUls  for  a  lower  price  on  the  market.  It  is  true,  that  a  lower  per- 
'cntage  of  carbon  may  also  be  i>roduccd,  by  careful  handling,  in 
the  shaft  furnace,  but  in  that  ca.se  the  los.se.s  are  pnihibitivc,  while 
in  the  ele<'tric  furnace  a  product  with  lower  carbon  can  be  obtained 
at  will  without  any  excessive  loss  of  material. 

In  the  practice  also,  a  corisidcrabli-  (juantity  of  other  manganese 
alloys,  liesidcs  ferroalloys,  is  in  demand,  and  tlie.se  can  hardly  bo 
pnxluccil  iconomiially,  if  at  all,  except  in  thi'  clc<tri<'  furnace, 

III.  Ki-RSAi-E  Tvrivs. 
As  III  furnacc.s,  either  Ninglepha.sc  furnaces  with  conductive 
hcnrtli,  iir  thrn'-phase  furnHces  with  or  without  the  neutral  point 
at  the  liiittoni,  may  bei'<|Uiilly  advantaucoiixly  us<-d.  When  working 
on  a  large  Male,  the  latter  type,  with  the  neutral  |Miint  under  the 
hearth,  menis,  however,  to  lie  mostly  prcfcrreil,  for  many  n-ajtons. 
The  eleelriiden  lieciune  smaller,  tho  heat  ih.strilMition  mi  the  furnace 
i»  more  uniforni.  and  the  [H>wer  regulatinii  more  even;  idso  the 
'-ipping  is  less  trnulilcHiinie. 

It    IS  fiirtiiiiate  ili/it    the  fermman^'iiiieiM-  hiis  n  comparably  low 
|»iiielliiig  i>iitiil.  friiiii   l,2.'i(t    to  l,:i7,"i    C.  (ile|H'niling  mi  the  grade), 
Mt  I  lull    ii   may,  unlike    ferriilunuftlcti    fur  exaiiiple.    be  eauily  run 
olT  mill  iiiniilils  and  is  hence  more  ■  i  .ijv  broken  up. 

■Till'  furnace  is  ehatged  with  the  |>M>|i<'r  iiiixliin-  of  ore,  coal  niiil 
iliix  III  regular  iiilervals  ;  and  irmi  iii  siiiluble  pr»|Hirliiinii  ig  nddrd 
«»  the  ore  rtsjiiireH.      The  inm  .slmiiM  lie  added  an  ^ffti/i.  anil  not,  im 

»■«•  (oiiiierly  the  practice,  hh  ore.  e  ihe  reiliicliuii  nf  ihe  inm  nTv 

'  iiiwiinicn  a  ^iiiiid  (leal  of  po»ei  Hiil  may  lie  inure  c|icii|ily  elTcrlrd 
111  lhi>  coke  furnace  ;  bcHiditi.  I  lie  iiiui  on-  m  apt  In  iipiei  |  he  run 
'>'  <  lie  (uriiiicn  and  in  tlieri-din'  iiiiue  uiiri  nnoiiiii  iil.  I'lnally,  the 
x'l'i  illDII  of  the  mnngniirsc  fnun  the  slag  lakcw  place  much  tlXOTr 

l''l"r  tend  lietiin-  the  lillli  >."'■■•  rid  niprliiiu  ii(  rheiiiKls  iii  .Swmlcn. 
'»>     >>.   11)17.     .SliKhlly  nlilireMuli'il. 


readily  if  the  iron  Ls  added  in  the  metallic  state,  than  if  ore  is  added  ; 
hence  there  is  a  saving  in  material. 

Lune,  quartz.  &c.,  should  also  be  added  in  so  far  as  the  individual 
ores  require  it  to  ensure  good  working. 

The  consumption  of  power  depends  on  the  following  three  factors, 
namely  :  The  size  of  the  furnace,  the  proper  handling  of  the  charge 
and  operations ;  finally,  on  the  desired  percentage  of  carbon  and 
silicon. 

As  a  basis  for  estimation,  however,  it  may  be  assumed  that  a 
furnace  with  a  capacity  of,  say,  3,000  kw.,  three-phase,  properly 
managed,  should  not  consume  more  than  8,(X)0  to  8,500  kw.-houis 
per  ton  of  ferromanganese  under  normal  conditions. 

The  furnace  should  be  worked  so  that  no  open  arc  will  occur, 
otherwise  great  losses  and  a  higher  power  consumption  per  ton  will 
result.  The  charge  must  be  kept  so  high  in  the  furnace  that  the 
actual  working  zone  is  fully  covered  and  the  incandescent  part  of 
the  electrodes  nearly  buried  under  the  charge.  The  tappings  must 
be  timed  with  great  care,  and  overheating  of  the  metal  must  be 
studiouslj'  avoided  ;  any  mistake  in  these  directions  will  inevitably 
result  in  bad  economy. 

The  manganese  easily  forms  double  carbides  of  manganese  and 
iron.  The  manganese  carbide  proper.  CMn,,  holds,  theoretically, 
6-77  p.er  cent.  C.  and  93-23  per  cent.  Mn.  Ferromanganese.  as 
produced  in  the  electric  furnace,  will,  as  a  rule,  hold  about  6-8  or 
10-5  per  cent.  V,  de{>ending  on  the  manner  of  working.  A  tj-pical 
analysis  of  the  market  product  is  : — 

Mn=  80-60  per  cent. 

Fe  =11-93 

C    =    6-41 

Si  =    O-tio 

P  =    008 

S    =    0-026      „ 

A  low  content  of  Si  as  well  as  C  is  alwayS  desirable.  A  much  lower 
percentage  than  the  one  given  above,  down  to  2  per  cent,  and  even 
under  1  per  cent,  can  be  obtained  with  proper  working  of  the  f  m-nace  ; 
should,  however,  such  a  low  carbon  lie  called  for.  it  will,  as  a  rule, 
be  found  much  too  uneconomical  to  produce  it  in  one  operation, 
and  far  better  to  retine  the  product  in  a  subsequent  treatment. 
Tliis  o}K-ration  is  a  rather  difficult  one  and,  of  course,  nei-essitates 
a  laiger  power  expenditure  ;  hence  the  higher  jirice  for  such  material. 

In  the  case  of  silicomangane.se  a  suitable  quantity  of  quartz  is 
added  to  the  charge,  allowing  for  the  amount  of  silicon  which  is 
usually  volatilised  as  well;  the  linishcd  product  holds  generally 
about  70  per  cent.  .Mn,  18-20  per  cent.  .Si,  and  6  |>er  cent.  ('. 

.•\  few  special  steels  nquire  an  alloy  particularly  high  in  Mn.  i  p  to 
!>8-it!(  per  cent.  Such  material  is  usually  priuliiced  by  the  thermite 
process,  in  which  linely  divided  aluminium  is  iise<l  as  a  reducing 
agent.  In  this  way,  an  alloy  very  high  in  Mn  and  low  in  carbon  is 
obtained,  but  the  product  is  also  veryexiKMisive.  on  account  ofthe 
high  price  of  the  aluminium.  .-Vlso,  although  the  inethixl  is  very 
simple,  it  c.innot  be  used  on  a  large  .s<-ale,  as  is  obviou.s. 

It  is  al.-.o  possible  to  produce  pur«>  .Mn  by  nieans  of  elivtrolysis 
of  the  miilteii  oxide  in  a  tluors]>ar  bath:  according  to  O.  (iin  in 
France,  only  3,475  kw.-hours  per  ton  of  mangane.se  would  be 
i(S|iiin-d. 

.Ml  such  met  lioil.s,  however,  have  only  an  academic  value  compare*! 
with  the  thermii'  .smelting  and  will  pnibably  never  lie  used  seriously, 
on  aciiumt  of  low  enicieiicy  and  high  ciwt  of  plant. 

IV.    Methods  ok  I'sino  tub  .Vi.i.hv. 

There  is  iio<iloiibl  tluit  uji  to  recently  wveral  ini.stakes  were  made 
when  the  alloy  was  to  be  added  to  the  molten  o|hm\  hearth,  or  Hcsim'- 
iner  sliH'l.  e.spi-iially  w  hen  material  hn;h  in  inangam-M'  w  as  i.i  be  made. 
If  milled  ilinst  III  the  |l<-.sscnier  I'oiixertor,  the  priiKiiiy  n-sull  of 
lie  oxidatiiiii  IS  certainly  obtained,  but  during  the  siibwsiiient  tiniKh- 
blowing  most  of  the  fri-e  manganese-  burns  away  or  get.s  lo-.!,  and 
the  desiml  content  in  the  ntjvl  i.s  very  problematical.  1(  adde«i 
ilins't  in  the  oim'Ii  hearth  furnace,  nn  luicrrtaiii  i|Uaiilil>  at  oU(X> 
enters  the  slag,  anil  in  either  eni«<  nn  unavoidable  Iom  of  innnganosc 
re!<iilt.s. 

When  this  was  neogiii.s<<<l,  the  practice  arose  of  mldiiii:  the  alloy 
III  a  eillshiil  stale,  pre  hi-ate<l  Miinctimes,  but  .still  solid,  llilo  tlM< 
ladle  jii«i  idler  pouring.  That  metluMl  in  kIiII  veiy  imnh  in  uw\ 
Till  I  oii»is|iicii,e  of  lliispraetieo  j.s,  a«  •  rule,  that  the  wlinle  cunt  lit 
of  (eiiiiiiiiiiii:anes<'  will  not,  in  npil'*  of  ngnmu.s  stimiig.  mix  nn 
iiltoft  prii|M'ily  with  the  liquid  iiias.s  of  »\ni  in  the  ladle,  but  ninglr 
particleH  will  rrniain,  partly  in  a  M<mi-luw><l  stale,  whirling  niuiid  in 
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the  mass,  leaving  a  trail  much  like  a  "  comet's  tail  "  of  manganese 
behind  itself. 

If  such  an  ingot  is  cut  into  two  along  its  length  after  it  has  cooled 
down,  it  will  be  obsen-ed  that  these  lumps  form  light  spots,  more 
or  less  prominent  as  hard  lenses  in  the  steel.  If  the  ingot  is  rolled 
out,  these  lenses  elongate,  forming  the  well-known  "  ghost-lines," 
so  called  because  they  sometimes  disappear  and  again  turn  up 
elsewhere.  Such  ghost-hnes  are  recognised  to  be  very  detrimental 
to  the  steel. 

The  only  correct  way  to  avoid  such  chances  is,  therefore,  to  add 
the  ferromanganese  in  a  liquid  state  at  the  right  moment  direct  into 
the  liquid  steel  in  the  ladle  and  stir  properly.  This  method  does 
not,  of  course,  apply  to  crucible  steel,  where  the  alloying  takes  place 
under  entirely  different  conditions. 

In  ordei  to  add  the  alloy  in  the  molten  state,  the  electric  furnace 
was  adopted.  For  instance,  at  Jlessrs.  Roechling's  works,  where 
the  author  had  several  opportimities  of  following  the  process  closely 
as  regards  economy  and  utility,  the  pig-iron  was  drawn  direct  from 
the  blast  furnace  and  teemed  direct  into  the  Bessemer  converter, 
where  it  was  blown  down  for  about  seven  minutes.  It  was  then 
tapped  into  a  ladle,  the  right  amount  of  ferromanganese,  previously 
melted  in  a  suitable  electric  furnace,  was  added,  and  a  part  of  the 
charge  was  brought  into  an  induction  furnace  and  finished  off  as 
high  grade  steel,  while  another  part  was  treated  el-sewhere  as  lower 
grade  of  steel  for  rails.  &c.  As  tins  procedure  was  repeated  as  often  as 
every  other  hour,  and  about  120  lbs.  to  140  lbs.  of  ferro  was  added 
each  time,  it  was  nco?ssary  to  provide  for  a  suitable  stock  furnace 
for  molten  ferromanganese  alone,  the  furnace  being  alwa/s  ready 
to  deliver  the  adcfiuate  quantity  of  metal  required. 

A  furnace  spetially  suited  for  thLs  purpose  must  be  so  designed 
that  a  ver>'  even  supply  of  heat  is  provided,  without  the  danger  of 
accidental  overheating  or  breakdown,  which  would  lead  to  loss  of 
material  and  di.sturbance  of  the  whole  subsefiuent  routine.  Oil 
furnaces  lia\c  been  u.sed  for  the  purpose  with  success,  but  especially 
in  .S<-andinaxia  the  demand  on  oil  cannot  be  met,  for  obvious  reasons. 
Besides,  the  oil  furnace  requires  a  blast,  the  air  being  in  excess,  in 
order  to  obtain  the  temperature  required,  and  this  leads  to  oxidation 
of  a  part  of  the  metal. 

The  elet'tric  furnace  is  therefore,  especially  in  the  countries  men- 
tioned, the  most  appropriate  form  of  heating  device,  particularly 
if  worked  with  iiiflirect  arc,  or,  better  still,  as  an  induction  furnace. 
The  latter  type  i«  doubtless  more  economical  as  far  as  heat  efficiency 
goes,  althoush  the  lining  question  may  be  more  difficult  to  handle, 
inasmuch  a.-<  the  manganese,  as  is  well  kno«n,  possesses  special 
cutting  properties  for  linings.  This  difficulty  can,  however,  be 
aati.sfactorily  .solved  by  the  choice  of  the  right  material  and  proper 
handling. 

Mcsors.  Rocchlinga  used  either  a  normal  three-phase  induction 
furnace  or  eljie  a  resistance  furnace  of  special  design,  which  gave  very 
good  reoults,  purticularlj'  the  first  mentioned  one.  At  another 
worko,  a  fumiu^e  with  submerged  arcs,  somewhat  similar  to  the 
H/Toalt  funin<'e,  but  with  three  carbons  (the  Nathusius  type)  was 
uHctl  in  another  instance,  tie  described  later,  and  worked  satis- 
factorily. 

.Some  of  the  figures  given  below  arc  token  from  "Stahl  &  Eisen," 
nnd  otheni  are  the  author's  own  observations  on  the  spot.  The 
furnaceH  in  quentlon  had  a  capacity  'f  3  Ions  and  IJ  tons  res- 
pectively, whi'h  in  the  fonner  caw  wan  ton  large,  but  as  the  result 
•(howH,  the  efliciency  did  not  suffer  much  on  that  account.  The 
jiowcr  capacit  wiw  about  ItfKl  kw.  when  miiling,  and  120  kw.  for 
rnniiitaiiiiii)t  the  heat  after  lir|uifying. 

Ill  order  to  obtain  reliable  tigure«  of  the  heal  balance,  the  average 
or  «pi'<ili'-  heat  of  ferromangancHc  was  firHt  determined.  For  this 
piir|H>w-  a  material  containing  WHl  [wr  cent.  .\Iii,  1  IlKf  per  cent.  Fe, 
nnrl  0-11  |XT  'fnt.  ('.,  wan  very  carefully  mi-lteil,  and  exact  readings 
takMi  under  proper  conditionn.  The  rrxuIlM  of  these  obHorvntions 
are  given  in  Tab|i'«  I.  and  II. 

I'VoHi  tliejM-  table*  it  will  he  wen  that  the  thermal  cfTiciency  wa« 

finly    l.'l  i  of  the  heat  Niipplied.     ThiH  it  |iiobnbly  to  be  nrcoiuiteil 

for  liy  the  fart  that  the  furnace  wan  too  lug  (It  Ioiim)  for  the  charge, 

■  III  .il-.!!  Ilittt  the  time  lietween  the  reehargingt  wa«  nilhiT  long. 

Tliin   hi-iit   liiilani-e  refem  to  tho  are  furnace  ;    the  i'<  rieMpoiiding 

'   ■  •' I'l'-tion  fiiniiiep,  with  a  I'ap/ieity  of  700  to  750  kg., 

.  whereby  Ihr  cundilloMH  in  that  eanc  were  mere 

ilv.  !<•<  th'-  '■barging  eoulil  be  done  more  quickly 

Il  1  lie  niore  elfivluc  ;    idno  the  lonHeit  in 

th'  il<-m.  «ere  ilniiiniili  d.       The  char«e 

■y  ,  u,|H  r.iture  of   aliriill    I  ,:i,VI    ( ',,   which 

,H  ".V  "»  acrriunt  of  the  illHtaiieu 

.,:■  ■.!," 

...  !.,  for  lliia  purpo"e,  there  li  no 
'  il  M)  iM  in  work  with  the  grpnt«Mt 
•'xcliided. 


Table  I. — specific  Heat  of  Ferromangane  e. 


Temperature  C^. 

Average  specifie  heat. 

Calories  absorbed  by 
1  gr.  FeMn. 

000 

01625 

97-5 

700 

0-1667    - 

116-7 

800 

01711 

136-8 

900 

01763 

158-6 

1.000 

01822 

182-2 

l.OfiO 

0  1863 

197-4 

1,200 

0-2133 

255-9. 

1.2.58 

0-2225 

280-0 

1..340 

0-2268 

304-0 

Table  II, — ^eat  Balance  per  Ton  of  Ferromanganese. 


Heat 
Supplied. 

Kw. 
hours. 

Per 

cent. 

Heat 
.     Expenditure. 

Kw. 
hours. 

Per 
cent. 

Electric  energy 
supplied    

833 

100 

t 

Re-melting  heat  

Melting  o£  the  slag 

Losses : — 

3540 

!        7-4 

33-3 
38-3 
50-0 

]    3300 

42-5 
0-» 

4-0 

Leads  

Cooling  water 

Radiation  and  con- 
version losses    

7-0 
6-0 

39-6 

-      ■ 

833, 

100 

- 

'    8330 

100-0 

The  costs  of  operating  the  arc  furnace  for  ferromanganese  are 
given  as  follows,  the  cost  of  power  being  approximately  0-24d. 
per  kw.  hour  : — 

Cost  per  ton  of  Ferromanganese. 
Power  :    833  kw.  hours  at  002  sliiUing  per  kw.  hour 


Shillings. 
=  16-66 
Electrodes,  at  35s.  per  100  kg '. =    1-90 


Labour  costs 


=    1-65 


Linings  and  repairs    =    0-65 


20-86 


or  iu  round  figures,  £1  Os.  lOd.  per  ton  of    ferromanganese.     This 
does  not  include  the  energy  foi  the  preliminary  heating-up.     , 

I'he  corresponding  figures  for  the  induction  furnace  show  about 
the  same  result,  ol-  a  little  less,  namely  19s.  3d.  per  ton.  As  the 
electrode  item  is  elmiinated,  the  costs  should  be  less,  but  the  main- 
tenance of  the  lining  cost  a  little  more  ;  hence  the  lesser  difference 
in  the  sum  total. 

The  cost  of  heating  up  of  the  arc  furnace  from  the  cold  is  as 
follows : — 

Shillings. 
Power  :  630  kw.  hours  at  0-02  shilling  per  kw.  hour       =  12-60 

Coke  and  electrodes =    5-50 

Labour =    2-10 

20-20 
or  just  over  £1. 

Tho  heating  up  of  the  induction  furnace  costs  17s.  (id. 

Tiic  loss  of  manganese  was  in  both  cases  very  slight,  being  0''J85 
per  cent,  in  the  electrode  furnace  nnd  0-300  per  cent,  in  the  induction 
furnace,  and  is  thus  negligible. 

Comparative  tests  showed  a  saving  of  44-3  per  cent,  in  ferro- 
manganese by  adding  it  in  the  liquid  form  as  compared  with  the 
solid  preheated  in 'an  oven. 

.\piirt  from  the  superior  product  there  is  a  saving  in  time  which 
Hh()\ilr|  not  be  overlooked  ;  if  lii(ui(l  alloy  is  really  at  hand,  it  is 
ohvious  that  the  finishing  off  of  a  charge  is  effected  much  more 
rai>itlly  niid  certainly  than  if  solid  material  is  added,  and  this  is  of 
no  sm.dl  jniportance  in  im-n-nshig  the  total  cfTiciency  of  the  plant. 

'ThUcm  in  all,  it  Hcems  as  if  the  electric  furnace  has  one  of  its 
largest  liclds  in  this  direction  at  iircsent,  as  no  other  fiu-nacc  is  so 
adaptable  to  this  task  and  the  immediate  result  is  certain.  Of 
I'ourm-,  the  prejudice  of  works  managers  an<l  workmen  alike  must 
first  lie  overcome,  and,  wc  fear,  this  is  the  most  dillioill  aspect. 
It  is  much  eawicr  to  design  ii  serviceable  furnace  than  to  |Mrsu«(le 
folk  to  use  it  an<l  to  Imnille  it  pnipeily. 

Hooks  Koceived. 

(Cop-/  ot  th«  undormontloiKxi  work  can  be  had  from  Tim  Ei.bcti»ici*n  Offle»«,  on 
rixyilpi  of  publlthad  prica,  plui  puitsKO.] 
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A   Constant   Torque   Clutch. 


Last  week  we  had  an  opportunity  of  witnessing  at  Faraday  House 
the  action  of  a  new  mafjnetic  clutch  in  driving  a  dynamo  used  for 
electric  welding.  The  clutch  consists  essentially  of  -a  differential 
electromagnetic  coupling,  which  acts  as  a  kind  of  mechanical  over- 
load release  and  has  therefore  a  number  of  sjjeiial  applications  in 
cases  where  constant  current  or  constant  torrjuc  arc  desirable, 

The  clutch,  which  is  due  to  Mr.  W.  Langdon  Davies,  has  been 


^'Dunamo'FieldClrcuit:  y_  Jl 

,,.J/. <^-» ^-j- 

:■                           Clutch  ;  ;  li 

,%ri n  Field    ;■  n □.- 


D.C-M^m£(440lf.) 


f        1 


Circuit  \  \ 


nijr..rno 
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I'll;.   1. — iJl.\i;HAM    OF    CoN'XECTloNS. 

pntt-ntcd  for  controlling  either  (n)  the  electrical  output  of  a  d>-iniino 
or  (t)  the  mechanical  output  of  a  motor. 

The  general  arrangcnicnt  is  shown  in  Fig.  I,  illiLstrating  its 
application  to  a  motor  generator  suitable  for  electric  arc  welding. 

Kig.  2  shows  the  complete  elei-frical  circuits  of  the  clutch,  the 
clutch  ilwlf  being  shown  diagrammatically.  There  are  three  coils, 
.1,  H  aurj  C.  A  nnil  I'  consist  of  many  turns  of  line  wire,  while  B  is 
a  scrieii  coil  conslHting  of  a  few  turns  of  thick  wiiv.     The  action 
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current  taken  from  the  dynamo,  therefore,  camiot  pass  a  certain 
maximum,  which  is  adjustable  by  varjing  the  excitation  of  coil  .4 
with  a  rheostat.  In  Fig.  4,  Curves  AFO  shows  the  characteristics 
of  a  separately  excited  dynamo  wlien  only  coils  .4  and  B  are  used. 
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FlO.  3. — EfFICIKXLY    t\-RVES 

Th;s!  two  curves  do  not  indicate  eithtr  the  m<chanical<fficitncy.of  the  dutch  or  ii  i 
'p-'>-^niral  loss  in  it.  owing  to  the  fact  that  when  the  dyrjir.o  rtrs  =•  i  '.-ii  r  !r(»,-    ■,• 
■   -'  MS  are  considerably  lesi    Thireis.  therefore,  againcue  tott 
;  vnamo  coupled  with  a  loss  due  to  the  clutch.    The  curvi  i 
Tv     :     isncy  isdefined  as  the  output  of  the  dynamo  pics  the  Icrsir,  ■ 
l.>  ihe  input  to  the  motor  minus  the  loss  in  the  motor  mints  the  less  ;.^.   :.4. 

The  current  rises  and  then  faUs,  owing  to  the  slip  of  the  clutch; 
which  l)egins  at  /■',  increasing.  This  fall  is  caused  mainly  byjthe 
drop  in  the  cix>l>iciont  of  friction,  when  slip  commences  ;  the  clutch 
woulil  Ibcivfore  slip  to  about  half  siKvel  if  re<juired  to  iiivc  con.stant 
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Km,  2— .1liion«M  or  Cl,VTHi. 


dr|Hiids  oil  the  variiilioii  of  tin-  nmunethm  prrnnil.  which  niton  llic 
priv-Hiirr  of  the  cliil.'li.     The  II.  li..n  of  tliri'lutch  i"  m  follown:- 

Coil  .1  n  I'liiTgiai'd  r.lhcr  (r.  Ill  the  ninliM  or  from  u  >iiiiill  pxcilcr 
<m  Ihc  ilnriini  nUnU.  |mimIui  iiig  ,\i\  iiilllal  clutch  iiH.r.-  Iliiiii  midlcirnl 
to  (miiHiiiil  Ihc  load,  (oil  /;  H  ill  .rrlni  «||h  llir  dyiimifi  itimMun-. 
•  M.I  it«  |M.|iirily   1.  -u.  Ii    1.  Im  i.'m.I  t.i  idiiiilerm  I   lli.    pnwuni  pr»> 

'  ••.> "    '        V"  th"  I". I  iM,  ri.i-.-.  xii.l  tl rrciil   ill  n«ll  It 

iiicm.wi-s,    til.'    ,|iii.  h  pi.  «iiii,    •liniiiil<lir-<    iitilil    a     |inint    i» 
a.  Ii.'.l  when  lli<<  pnwiirc  jiikI  <iinie<M  tg  tniliKmil  the  UhmI.     The 
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decrease,  thus  diminishing  the  effect  of  coil  C,  whicli  is  equivalent 
to  increasing  the  effect  of  coil  .-1.  By  this  means  the  slip  is  prevented 
from  increasing  unduly,  and  as  a  result  of  the  action  of  the  three 
coils  the  pressure  is  adjusted  so  that  the  cuirent  remains  practically 
constant.  By  suitably  proportioning  the  coils  A  and  C  the  charac- 
teristics may  be  varied  between  the  hmits  shown  in  Fig.  4.  A 
cross-section  of  the  actual  clutch  is  seen  in  Fig.  5,  wlule  Fig.  6 
is  a  view  of  the  set  which  was  exhibited  at  Faraday  House.  In 
the  draning  of  the  clutch  it  will  be  noticed 
that  care  has  been  taken  to  enable  the 
keeper  to  adjust  itself  to  the  pole  face  of  the 
clutch. 

Among  the  apphcations  of  the  device  may 
be  mentioned  (1)  electric  arc  welding,  (2)  bat- 
terj-  charging  and  (3)  as  a  coupling  in  motor 
generator  sets,  e.g.,  those  used  for  tramway 
supply.  In  these  cases  constant  ciu-rent  L'; 
verj-  desirable.  Xo  resistance  whatever  is 
introduced  into  the  welding  c'rcuit,  so  that 
the  whole  of  the  watts  generated  are  avail- 
able for  the  work.  The  «  ork  of  \\  elding,  how- 
ever, is  facilitated  by  inserting  inductance 
in  the  circuit.  In  motor  generator  sets  the 
clutch  is  an  advantage  in  that  it  affords  com- 
plete protection  agaiast  short-circuits  on  the 
line,  protection  by  ordinary  cut-outs  being 
unnecessary.  In  battery  charging  the  current 
is  automatically  limited  to  a  given  value. 

The  clutch  can  also  be^  used  as  a  hand- 
operated  device. 

The  chief  difficulty  met  with  in  designing 
electromagnetic  friction  clutches  for  such  a 
purpose   is   due   to   the    residual   magnetism. 


clutch  tlien  works  without  any  consumption  of  energy,  the  current 
being  only  employed  to  pick  up  or  release  the  load. 

Control  of  a  clutch  in  such  a  case  is  effected  by  exciting  the  C 
coil  from  a  small  battery.  This  battery  is'^connected  up  to  dia- 
metrically opposite  points  of  a  closed  circular  resistance,  so  that 
current  Hows  round  the  two  halves  of  the  resistance  in  parallel. 
Current  for  the  C  coil  is  tapped  from  this  resistance  by  means 
of  two  sliding  brushes  at  the  opposite  ends  of  a  diameter.     It  is 


Fig.  5. — -Sectios  of  Clutch.     (Scale  1:5.) 


^     -  .-  -..  B=Sk2fko  ball-bearing  :  /)  carries  weight  of  left-hand  end  of  shaft ;  B  allows  the  keeper  to  adjust  itself  to  the 

Thui  residual    magnetism    mav  be   over   50  per    pole  facss  on  the  body  of  the  magnet.     C=Coil  space.     Z3  =  Magnetic  circuit.     f=Connection   to  slip  ring  frcm  the 
cent,    and  prevents  the  clutch   releasing  when   "^"<'°'^-    ■P=  Leather  washers    C=Steel  driving  pins.    /^==Dynamo  shaft.    y=Mctor  shaft. 
the  current  is  reduced  or  switched  off. 

The  better  the  magnetic  circuit  of  the  clutch  and  therefore  the  clear  that  if  these  brushes  are  so  placed  as  to  be  in  contact  with  the 
smaller  the  consumption  of  electrical  energy  required  to  work  it,  points  where  the  coil  is  fed  by  the  battery,  the  maxiiuum  current 
the  higher  Ls  the  percentage  of  residual  magnetism.  To  overcome  will  be  received  by  the  coil,  whereas  if  they  arc  moved  round  to  a 
thin  difficulty  it  has  been  customary  to  put  a  gap  in  the  magnetic      po.sition  at  right  angles,  i.e.,  to  a  position  where  the  brushes  are  at 

equipotential  jjoints,  no  current  will  be  sup- 
])lied;  and  if  the  brushes  are  moved  still  fiu'ther, 
the  current  willj  be  reversed.  Consequently, 
if  it  is  desired  to  release  the  clutch  from  full 
load,  the  brushes  [are  moved  round  imtil  the 
current  is  reversed  sufficiently  to  sweep  out 
all  the  residual  ■magnetism.  In  a  device  of 
this  kind  the  power  consumption  in  the  clutch 
coil  and  resistance  amounts  to  about  2  watts 
per  l.(IIH)  watts  tran.siuitted. 

On  the  occasion  of  our  visit  the  clutch  gave 
excellent  regulation,  the  current  being  main- 
tained practically  constant  (at  a  value  de- 
pending on  the  setting)  for  varioius  voltages 
'down  to  short-circuit.  It  was  noticeable  that 
the  dutch  responded  very  quickly.  A  certain 
amountrof  heat  is,  of  cour.se,  generated  at  the 
clutch  surfaces,  b\it  in  this  connection  it  must 
be  ))orne  in  mindj  that  the  ticvice  is^  not  de- 
signed for  continuous  slip])ing,  but  only  for 
shpping  at  intervals  when  necessity  for  regu- 
lation ari.ses. 


ir.w  lie  .MciTOEi  fJEXKBAToit  Set  with  Constant  Tokqii:  cii-t 


.circuit,  thill  in  Ui  nnike  ii  cuinparutiveiy  bad  miignetlc  circuit  ;  or 
to  provide  «  Hpring  Hiidicienlly  Htrong  lo  |iull  the  dutch  upjirl  when 
the  clerlric  circuit  in  broken.  The  former  entails  a  larger  dutch 
nnd  (lf)CH  not  i-nlirejy  overcome  the  dillii'iilty.  the  latter  makes  it 
m|Km<tible  for  the  (■lut<^h  lo  pick  up  or  releiiHc  itn  loud  gradually, 
dui-  l0  the  fact  that  when  the  clutili  iH  Kullicjcntly  energi.sed  to 
ovf^rcome  the  Npring  it  engagcM  with  ii  »mii|i. 

In  the  pri'M>nt  dutch  the  magnet ic  cncuil  hiw  been  nnide  an 
<oiM|wict  iw  iMiHxilile,  K(i  iniidi  mo  that  il  will  tiiiuHinit  l,<l(Mtwatl« 
of  rli'i  Iri'fti  eiicruy  with  ii  i  onHiiniplion  of  \i-w  than  I  watt,  i.e., 
oni'  lentil  iMT  cent.  low.  The  ri-widiial  iiiiiniii-liHin  of  the  clutch  in 
over  ."ill  |)cr  cent,,  but  owiiiK  ^>  •'"•  »IH-cial  method  of  openiting  it, 
thii  reiidnnl  iniiKiirliHin  in  (!umpli-t4-ly  Mwept  out  on  releuHing  the 
diileh,  nnd  it  can  be  o|HTntc<d  nt  any  di-grcc  of  nlip  and  any  load, 
ffrrifliiaUi/.  iipwnrdN  mid  dii»nwiird»  betwm'ii  zero  and  full  I  iid. 

An  the  remill  r>(  tie  goidl  tnaKlietic  riniiil,  tluH  clutch  may  bo 
nrriiiiKcfl,  if  ileNired,  to  be  nmuiictiHol  t«i  a  liiKlier  ilciiMily  than  ihat 
r"|iMrid  t»>  tniiiNinil  the  load,  in  which  iimc  the  ciiricnl  can  bo 
broken  filtogether  when  the  i'liit<^h  Ih  tniimiiiil tiiiK  dill  load,  the 
rraiiJunI   magiii-tiMin    Iwing   nuRicient   to.  carry   the   load;     luul   the 


Electrical  Industrial  Development  in  Switzerland.  I'lic 
■■  lilillctm  ■  ol  Ihi'  Swiss  Kleclrical  I'nion  lor  Dccciiibcr,  I1»I7, 
contains  a  report  h\  Dr.  K.  Tissot  on  (lie  Swiss  elect nitccluiieal 
industry,  which  contains  .some  intcrestiim  ihila.  The  exjiort 
of  clcctriciil  energy  from  Kwit/erland  i)y  dciohcr,  I'.tIT,  hiul 
rcaclicd  11  considerable-  total,  France  and  llaly  rcceivin;; 
7l,.'in(;  II. r.  and  (iermany  ri.'i.lilT  ii.i'.  KIccI  iiMiictailuigical 
products  have  ma<le  gri'iit  .strides  during  t  lie  war,  the  value 
of  Ihi;  export  of  aluminium  in  liiKi  being  nearly  four  times 
what  it  was  in  I'.H'i  ami  I'.U.'i.  Of  tiiis,  by  far  the  greater  jiart 
liitrs  to  (iermany.  The  same  a|'|iiics  to  cabiiiim  carbide  and 
ferro-.silicon,  the  vniuc  of  I  lie  cxiiorl  ui  tiiesc  <-(mimo(litie.s 
liaviiig  nearly  doubled  hiikc  I  he  war  began.  On  the  other 
liand,  the  export  of  electrical  machinery  to  ('ermaiiy  seems  to 
Jiavc  ditniiiislied,  the  data  both  for  Urown,  Hoveri  &  Co.  and 
Kicher,  VVjss  iV  Co.  HJiowiiig  steadily  diminishing  exportH  to 
thai  .•omitrv  in  llie  vi^ars  I'.il.'i    I'.MT. 
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Correspondence. 


WORK  FOR  XATIOXAL  TRADE  COUXCILS. 
■  The  T-orcl  Jfayor  presided  at  \yednesday  night's  lecture  of  the 
Bristol  Keconstruction  Association,  and  alluded  to  the  interesting 
and  instructive  nature  of  the  addresses  hitherto  delivered.  Mr. 
E. -J.  P.  Benn,  who  was  to  sjx-ak  to  them  that  evening,  had  taken  a 
prominent  position  in  reconstruction  questions,  and  was  Chairman 
of.  the    Industrial    Reconstruction   Council   of   London. 

Mr.  Be.nn  preface<l  his  lecture  by  expressing  the  helief  that  the 
Bristol  .Association  would  l)ccomc  hi.storic,  for  Bristol  had  taken  a 
lead  in  a  movement  which  must  spread  throughout  the  land  and 
which  w;i.s  full  of  hope  for  the  industrial  future.  His  subject  was 
"The  Higher  Direction  of  Industry."  Why  was  a  higher  control 
necessary  '.'  There  were  jieople  who  had  learned  nothing  from  the 
war,  who  looked  to  the  end  of  tlio  war  as  a  glorious  day  when  they 
could  go  back  to  the  habits  and  customs  of  li'14.  It  was  easy  to 
show  that  the  1914  standard  would  not  suffice  for  future  needs. 
They  were  then  raising  a  national  revenue  of  £2(K).(l(IO,(UMl.  If  the  war 
stopped  to-morrow  the  CJoverinnent  would  tind  it  necessarj'  to  raise 
three  times  that  sum.  There  wa.s  only  one  «  ay  in  which  t  hat  demand 
could  be  met — increa.sed  production — and  1914  methods  would  not 
give  the  large  incrca.se  that  would  have  become  a  national  necessity. 
The  standard  of  living  had  been  rai.sod  and  that  wouUl  not  be  let  go. 
That,  too,  would  demand  larger  production.  There  was  no  successful 
church  based  on  the  idea  that  the  salvation  of  the  individual  de- 
pended on  the  damnation  of  his  neighbours,  but  an  idea  much  of 
tliat  character  had  been  prevalent  in  trade.  Traders,  however,  were 
•beginning  to  see  that  a  prosperous  competition  wa^  an  as.set  ;  that  a 
well-paid  body  of  workmen  was  a  necessity  ;  a  successful  employer 
a  «IH?  qua  iKiii,  and  that  there  was  an  entity,  an  organism,  which 
they  callefl  a  trade,  the  wcll-beiim  of  which  it  would  be  the  duty  of 
everyone  engaged  in  the  trade  to  promote.  He  wished  to  put  two 
questions :  (1)  Whose  duty  is  it  to  look  after  the  trade?  and  (2) 
Assuming  direction  is  neces.«ary,  what  does  that  higher  control  in- 
volve V  The  lirst  he  would  leave  unanswere<l,  except  to  say  he 
assumed  there  would  be  established  a  Whitley  Council  in  each  trade, 
or  some  body  rei)rcsentiiig  the  wlioli'  traile  every  section  of  it. 
With  regard  to  the  second  (juestion  he  would  say  more.  The 
Whitley  Council  nnr'-t  be  debarred  from  doiiiL'  work  that  could  be 
done  by  an  individual  ;  it  nnist  do  nothing  to  interfere,  within  well- 
detined  limits,  with  the  liberty  of  the  individual  to  carry  on  busineits 
ill  bis  own  way.  It  must  do  nothing  that  could  Ik-  <lone  by  a 
.sectional  organisation  of  the  trade.  The  Council  nnist  eonline  itself 
to  work  no  "ne  was  doing  at  present.  There  were  half  a  dozen  questions 
urgently  awaiting  the  attention  of  these  trade  parliaments.  One, 
for  whi(  h  Mr.  T.  B.  .bilmston  was  responsible-  the  National  Council 
for  the  I'ollery  Trade  had  set  an  example  to  the  rest  of  the  in- 
dustrial world,  and  the  .Ministry  of  HecoiiHtruction  ho|MMl  there 
woulfl  be  similar  institutions  in  every  trade,  .so  that  they  might  set 
to  work  upon  these  questions.  One  big  question  concerned  their 
attitude  to  the  mass  of  restrictions  im|)osed  by  the  sueees.sion  of 
(iovprnmeut  ()r<ler«  since  the  war.  Sweep  Ihrm  away,  someone 
would  say.  But  that  might  involve  ruin.  They  would  have  to 
consider  the  immensely  ditlieult  problem  whiili  of  the  Orders  it  »a,s 
desirable  to  retain  for  a  little  while.  Tlii-re  wa.s  the  i|ue.stlon  of 
rationing  In  rcgartl  to  ra«  material.  'I'here  was  the  pleilge  to  restore 
after  the  war  every  Trade  I'nion  i-onditioii.  It  wiw  a  pledge  from 
which  no  one  desired  to  depart,  but  both  siiles  knew  that  eonditions 
had  eompli'tely  »ltere<l.  and  Ihi-  pledi;r>  must  lie  eonsjilen'd  by  both 
diihii.  There  was  the  ghastly  problem  of  demobilisation.  The  plans 
for  the  demobilisation  (or  each  indii'<liy  must  Ik-  made  by  the  trade 
it-uiK.  (Inly  ihe  trade  knew,  for  iiiHl.ince.  the  pro|Mirtioti  of  skilhsl 
anil  uuMkilled  mi-n  (or  a  particular  industry  it  was  iieee.-iMarj'  to 
relcini'  together.  There  was  the  ijiiestiein  of  appn-iitii cihip  :  that 
ii(  the  reliiliori  of  Hejenee  to  indiiHliy.  atiil  with  ihat  hi-  wiaild  couple 

statisliciil   iiivi-Ktigation  aTid   tl ■illertion  of  information  of  eon 

ditioiiH  ulTeeting  the  industry  ax  a  «  hole.  They  were  t<Mi  iiiiieh  liki- 
men  carrying  on  biisineHH  »itli  tin-  i\|>eriein'e  gained  in  their  own 
hull-  xliop.  There  uas  Ihi-  im|Kiilaiit  milijiH<t  ii(  e\|H>rt»t.  Take 
oiii'  e\aiiiple  |Hittery  ex|HirtH  I..  Ihe  Argi'iitine.  There  <ierninn\ 
UiMild  111'  reprcHeiited  by  an  ai-cnl  ..I  the  cartel,  and  there  would  be 

n.i  <  oiiiprtitioii  betwis'ii  trailei.       (lie hlion  woiifd  Im-  mm-h  tin' 

Mine  with  the  I'liiletl  .Slutr,,  »  In  i,-  the  gr^nt  tril»t  would  send  lt« 
rrpreseiitatiNe.  Kill  on  lH>hal(  ol  ilritain  lhen<  uoiild  be  n  hiindml 
little  inaiiidaetiirers  com|N>tiiik-  "illi  one  nnotjirr,  jiml  telling  (In- 
illiwt  awful  doiiieiitii'  Beeret«  of  one  anotlier  in  Ibi'  .\r«entine.  Yet 
Itrilniii  led  the  world  in  e\|i.irl-  Wliy  ?  Hn-aiim-  they  knew  how 
make  the  gixHU.  iindepitoiiil  ,i  Hlriiiglil  deal,  aiel  had  one  or  two 
qiditie-  th.il  other  |M'op|i<  ili.l  n,.!  jmiowm.  They  bail  alin."t  thrown 
\-  the*,  areat  aiU  aiitiy  .  ..«itu  to  the  f.ilK  ..(  their  xelliiiif 
krraiigemiMitH  abroad. 


•  ELECTRIC  TRACTION." 

TO    THE    EDITOR    OF   THE    ELECTRICIAN'. 

Sir  :  With  reference  to  th<^  detailed  review  of  the  above 
in  the  current  number  of  The  Electriciax,  I  should  like  to 
reply  to  two  points  raised  by  ilr.  Carter. 

1.  The  double  catenary  t\'])e  of  overhead  constriictibn  was 
discussed  because  it  has  been  adopted  on  ait  extensive  scale  for 
the  suburban  lines  of  the  Brighton  Railway,  and  forms  the 
ino.st  extensive  example  of  railway  overhead  construction  in 
this  country. 

2.  Chapters  X\TII.  and  XIX..  dealing  respectively  with 
train  resLstance  and  train  movement,  were  separated  from  the 
preliminary. chapters  on  this  subject  for  the  following  reasons  : 

(n)  The  author's  teaching  exi)erience  has  convinced  him  that 
dynamics  of  train  movement  must  be  treated  before  other  de- 
tails of  the  train  equipment  (e.'/..  motors  and  control). 

(Ii)  The  detailed  consideration  of  train  movement  and  the 
calculation  of  energy  consumption  cannot  be  taken  up  satis- 
factorily until  the  train  equipment,  rolling  stock  and  train 
resLstance  have  been  considered. 

(t)  Train  movement  is  associated  with  the  subjects  of 
train  equipment, rolling  stock  and  train  resistance  rather  than 
those  of  trackwork,  feeders  and  sub-stations. 

I  may  mention  that  the  book  was  prepared  for  the  student 
and  the  engineer  who  is  not  a  s])ccialist  in  railway  matters. 
For  this  reason  the  subject  of  "  control  "  was  treated  exten- 
sivel\  and  some  of  the  older  methods  were  included  in  order  to 
lead  u])  to  the  modern  (automatic)  control  .systems. — 1  am,  &c., 

London,  Jan.  21.  A.T.Dover. 
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FACTORY   ELKCTRIFICATLOX. 

TO    THE    EDITOR    OF   THE    ELECTRRIAX. 

I  regret  having  again  to  trespass  on  your  valuable 
space'.  .Mr.  K.  L.  Ga.ss.  in  his  lett4?r  published  in  your  last 
issue,  assumeil  quite  correctly  tliat  my  "  knowle'dge  of  the 
interior  reu.sons  for  the  adoption  of  the  scheme  is  nil."  but  tha 
logic  of  his  following  remark,  "  therefore  m\  criticism  is  not  ol 
much  valoe  "  is  at  fault. 

Unfortunately.  Jlr.  Gass  has  adopted  a  bellico.se  attitude  in 
dealing  with  my  letter  instead  of  giving  the  information  for 
whicli  I  H.sked.  Obviously  it  was  impossible  to  take  supply 
direct  from  the  Corporation  at  lOOvolts  ;  otherwise  why  iiistal 
motor  gi-nerators  at  all  '. 

.VIlow  me  brieflv  to  detail  the  ]ilant  iiistnlled,  wliich  is  as 
follows  ;  - 

Four  ".Okw.  cxisdnii  generators  coupled  to  ne^c  motors, 
sjiei'd  I1(>  revs,  per  inin.    ■ 

One  l7-.")kw.cj-(,H7i«(; generators  coupled  to  (icic  motors,  speed 
"IHI  revs,  per  min. 

Two  (ill  kw.  complete  new  motor  generators,  speed  600  revs. 
per  min. 

Total  ca(iacit\  of  the  .seven  set-s  .'i.'VJ-.";  kw. 

Seven  swilchbourtl  panels. 

Let  us  a.s.s)uiie  as  an  alternative  the  installation  of  thn>o 
completely  new  motor  generators,  each  20<tkw.  at  ".XKl  n'v.s. 
]ier  min. 

The  cost  of  the  two  fi.lkw.  set,s  would  ciTtaiulv  he  not  less 
than  the  co.st  of  one  of  the  2tKikw.  sets.  \  Wkw.  generator 
at  I  It)  revs,  per  min.  would  give  a|)proximalely  2lHlkw.  at 
'.KKI  revs,  per  inin.  ;  thereforn'.  the  cost  of  the  fmir  new  motors 
for  these  .set-s  should  ulioul  equal  the  cost  of  the  n-lliainillg  l«<» 
•JIHI  kw.  .sets.  With  Ihe  three  2tM)  kw.  set.s  the  capacity  of  the 
plant  would  be  increa.sed  by  i>i>-."i  kw.  If  the  set,*  wcr>>  I.S)kw, 
each  at  S<H»  revs,  per  min.  the  cost  would  be  approximately  tho 
same  a.s  for  the  ',?(K)kw.  net.s. 

The  saving  elTectfd  by  the  installation  of  the  thn<e  seta  to 
which  1  refer  would,  therefore,  appear  to  lie  :  — 

('out  of  one  IT-rikw.  ;'AK»n'vs.  per  inin.  HX)volt  motor  and 
accejwories. 

Cost  of  seven  le.s,s  four  swilcliboani  panels. 

Uediieed  cost  of  wiring  for  the  macliines. 

K    1 
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Immediate  scrap  value  of  ail  the  existing  direct  current 
generators  (probably  much  higher  now  than  two  or  three  years 
hence.) 

Decreased  running  costs  due  to  higher  efficiency. 

Decreased  maintenance  costs. 

From  Mr.  Gasss  remarks  apparently  the  motors  of  the  • 
200  kw.  sets  could  be  used  later  on,  and  the  generators  would 
be  disposed  of. 

3Ir.  Gass  knows  very  well  that  the  variation  of  the  load 
from  5  to  100  per  cent,  (quite  usual)  is  no  justification  for  the 
installation  of  seven  sets  ;  if  a  small  set  to  deal  with  long 
periods  of  light  load  is  necessary  then  let  it  be  installed.  The 
determining  factor  is,  of  course,  the  average  working  load,  and 
with  three  sets,  as  suggested,  there  should  be  ample  margin 
for  economical  working.  The  C.W.S.  is.  indeed,  fortunate  in 
having  so  much  floor  space,  but  I  should  have  thought  the 
saving  of  about  one  half,  which  would  be  effected  if  the  three 
sets  I  have  suggested  were  installed,  could  have  been  put  to 
some  useful  purpose,  but  there  again  "  my  knowledge,  &c.,  &c., 
is  nU." 

Assuming  that  a  very  small  set  would  be  installed  to  take 
care  of  the  small  load  required  over  long  periods,  if  such  is 
neces.sary,  the  question  of  efficiency  resolves  itself  into  a  balance 
of  efficiencies  at  the  average  load  during  working  hours,  which, 
undoubtedly,  would  result  in  not  less  than  5  per  cent,  of  the 
total  units  consumed  in  favour  of  my  proposal,  and  this  might 
easily  be  equivalent  to  .50,000  units  per  annum,  which,  at 
0-7.5d.  per  unit,  is,  say,  £150  per  annum — ^quite  an  appreciable 
amount.  I  note  Mr.  Gass  does  not  propose  to  enlighten  me 
on  this  interesting  point.     AVhy  ? 

To  cite  the  CW.8.  sub-station  with  its  very  low  speed  sets 
as  an  "  excellent  example  of  modern  practice,"  is  surely,  in 
view  of  what  I  have  mentioned  above,  somewhat  wide  of  the 
mark,  and  is  it  not  rather  a  museum  of  interesting,  antiquated, 
costly  and  "  pretty  "  machinery  ? — I  am,  &c., 

Enfield.  .Tan.  10.  E.  W.  Dokev. 


THE  12i  PER  CENT.  BONUS. 

TO   THE    EDITOR   OF  THK    ELECTRICIAN. 

SiK  :  A  state  of  doubt  seems  to  i)revail  in  regard  to  the 
application  of  Sir  George  Askwith's  decision.  A  consideration 
of  its  origin,  however,  lends  a  principle  of  guidance. 

The  award  was  given  jtrimariiy  under  the  Munitions  of  War 
Act,  \'.)\H,  this  .'Vet  covering  all  electric  su])ply  undertakings 
which  are  certified  by  the  Minister  of  Munitions.  The  award 
hlM-cifies  po  restrictions  (jua  iocalitv ,  so  is  to  be  construed  as 
imiy<TNuI  throughout  the  country  in  so  far  as  above  under- 
takingH  ari-  concerned. 

The  cuHKideration  of  the;  case,  of  course,  excludes  under- 
takings not  certified  by  the  M.  of  M.  and  not  parties  to  any 
ajireeiiient. — I  am,  &c., 

-Moorgttte-court,  London,  .liiii.  2.'5.  T.  W .  Coi.k. 

(It  would  appear  that  all  eh-ctrii  ity  undcrtukings,  whether 
rertifie«l  or  not,  are  iii(^liide<l  in  the  Award.-  Ed.  E.] 


T   lio.-ird    ol"  'J'rii<l<'   l{('or;i>jiii!sal!on. 

^  A  incmoriiiiiliim  ha«  been  JHHunl  for  (!»■  imrpose  of  cxiiliiinini;  the 
wticnio  (or  the  reorKiiniMiition  of  the  ISoiird  of  'J'nulc 

lni|ir>ivi'>l  I'dniincri'inl  irilrlliKciir'c  miil  l\w  ilcvi-lopiiiriil  nf  ovrinrii 
lr«<l>!  hnvi!  Im'I'Ii  proviilcil  for  liy  tin-  .luiiit  I)i-|iiirtiiir-iit  iif  Ovi-ihi-uh 
Tni'li-  (l)<-vi'|.i|iiiii'ni  mill  liiti'lliifnci-)  ri'iriitly  «'•!  up  l>v  llii'  Hiuinl  of 
If, 1. 1.-  ftfiil  111..  Kiinn/n  oniir.  Imt  (lie  wiil<--priMiil  ili-miUKl  fur  ii  nliiiiKtli- 
.  rmif  I.I  till-  l!...ir.l  <if  Trnile  in  otliiT  iliri.  Ii..ii)<  liil  In  n  I'liiiHiilliiliiiii  wiOi 
in;  iii|..rinnl  ri.niniilli.<'  fi<iiii.iiil  111(5  "'  Sii  (  liiri-iiilnii  Hvcic,  Sir  .MniTiioii 
I'irili.  .Mr.  Miukiiiilir.  .M.I',,  nml  .Mr.  ('.  '1.  NVnlliiini;  .M.I'.),  iiml  iim  n 
ri«iill  tlir  mw  «.  Im-iih'  Iiuh  liecii  (iiriiiiilntiil.  wliirli  it,  in  piiipiiHcij  Input 
mti.  imrn.-.lni.   ..|ir  rnlii.n.  lit  leant  in  iIh  iniilii  niitliiii'H. 

'I'll'  I    '.iril  i.lTnuli' will  iH'i.rKiiiiiiiiil  ill  two  iiiiiiii  l)ivinl<in» 

or  li. 

.\  1  111  <  i.iniiH'rri' nml  liiiliinlry,  iiiiil 

II  1  '.I  I'lililir  .Scrvi.  .'<    XiliiiiiiiMlriitiiin. 

It  rii.iil   will  lie  niaiiily  .  ..iniiiii'd  willi  tlif  develop. 

""■'1'  ■   nKiliiii.  I',  with  Kiii.u.>.li..n,  with  infiirninlinn,  iind 

«"•'  " '■    ■'   MiiiiUInK  mil  nnd  (iiim«liiiK  iiiilinnal  iiiinnu'ri'iiil  mid 

in.|.i..lrial  |».lii  v  Tlio  lli-p»rlm<.nl  iif  I'lililir  .Scrvir.'M  .Adniiniiitriilion 
will   iix  ininmnly  .•ii..;iiz...|  in  llii'  rxi'rriw  nl  stiitiitory  nnd  iillii-r  iiilniiil- 


istrati\e  functioiLS  of  a  pevinanent  nature  witli  regard  to  trade  an<J 
transport  now  or  in  tlie  future  entrusted  to  the  Boarck  It  will,  therefore,, 
include  the  work  perfornieil  by  tlie  present  Marine,  Railway,  Harbour,, 
Companies  and  Banki'uptoy  Departments. 

Each  of  the  two  main  Departments  will  be  in  the  charge  of  a  Joint 
Permanent  Secretary,  but  the  Permanent  Secretary  in  charge  of  the- 
Department  of  Commerce  and  Indu.stry  will  rank  as  senior.  One  of  the' 
Assistant  Secretaries  in  each  main  Department  will  be  of  senior  status 
to  the  others,  with  a  view  to  giving  direct  assistance  to  the  Permanent 
Secretary  in  the  general  work  of  the  Department.  To  determine  ques- 
tions of  policy  arising  in  either  Department  or  affecting  both,  the  'Pieii- 
dcnt  and  t  lie  Permanent  and  Parliamentary  Secretaries  will  meet  regularly 
and  will  thus  constitute  an  effective  working  Board. 

Department  of   Commerce  and  Industry. 

The  Department  of  Commerce  and  Industry  will  be  concerned  with 
a  variety  of  matters,  aad  will  be  sub-divided  into  sections,  each  in  the 
cliarge  of  an  officer  of  Assistant  Secretary  rank,  but  the  organi-sation 
will  be  kept  as  flexible  as  possible,  and  the  heads  of  the  various  sections 
will  be  in  constant  consultation  with  each  other,  and  so  far  as  possible 
will  be  interchangeable.  The  heads  of  departments  will  make  frequent 
visits  to  the  chief  centres  of  commerce  and  industry  at  home  and  abroad! 
to  widen  their  knowledge.  The  proposed  sections  of  the  Department 
of  Commerce  and  Industry  will  at  the  outset  be  as  follows  : — 

(a)  Commercial  Relation:;  and  Treaties  (present  Commercial  Depart- 
ment) including  such  matters  as  commercial  treaties  and  agreements. 
Empire  and  foreign  tariffs  and  t^ade  regulations,  and  all  other  matters 
witliin  the  scu))c  of  the  Board  of  Trade  which  involve  representations 
to  or  ncL'"tintion-;  witli  Governments  within  the  Empire  or  foreign 
(iovcrnnii-iii  ~  iv1:iiiiil;  lo  the  protection  and  furtherance  of  British  com- 
mercial and  sliip|iniy  interests  in  the  Empire  and  in  foreign  countries. 

(h)  Overseas  Trade  (De:vdopinent  and  Inttlliyeiice).  (Joint  Department 
of  Board  of  Trade  and  Foreign  Office.) — The  functions  of  the  Board  of 
Trade  with  respect  to  commercial  intelligence  and  overseas  trade  deve- 
lopment, including  the  control  of  the  Trade  Commissioner  Service  and 
relations  with  the  t'ommercial  Attache  and  Consular  Services,  will  be 
exercised  through  the  new  joint  Department  of  the  Board  of  Trade  and 
I'Vircigu  Office.  The  Department  will  also  carry  on  the  work  of  tlie  late 
I'lxhibitions  branch  of  the  Board  of  Trade. 

((■)  Industries  and  Manujacture'!. — A  new  department  dealing  with, 
home  indusitries,  with  special  reference  to  their  development  and  stability, 
])roduction,  and  the  economic  strength  of  the  country  generally  ;  with. 
ijucstions  of  policy  connected  with  trade  monopolies  and  combinations,, 
alien  penetration  into  British  industiries,  and  the  promotion  of  new  trades. 
This  section  will  deal  also  with  matters  relating  to  reconstruction  of 
British  industries  and  trades. 

(</)  Industrial  Properli/. — The  main  part  of  this  Department  wiii  bo 
cunstituted  by  the  cxi.sting  Patent  Office,  but  the  Department  will  not 
only  administer  the  law  relating  to  pui'iil-.,  .1,-i-iis.  trade  marks,  and 
cojiyright,  but  will  also  be  ch^.rged  will;  ^1^;  liii^  with  all  branches  of 
imlustrial  property  from  thejioint  of  vu  u  m|  ,  ,,m  nicrcial  and  industrial 
|)olicy,  including  both  the  cncouragcincnt  ot  nnciition  and  the  protection 
of  tlic  commercial  public  from  the  abuse  of  monopoly. 

(' )  Indii^trJil  Pom  r  and  Trans/iorl.—A  new  Dciiartment  charged  with 

111'-  MilrLaiiun  of  all  questions  of  general  policy  relating  to  transport 

ill  ti  r.inimi-ivial  aspect,  including  shipping,  canal  and  raihvay  rates 
ami  la  iliiu-s.  through  railwayand  ocean  rates,  shipping  conferences,  &e. 
It  will  also  deal  with  questions  of  polii-y  relating  to  industrial  power, 
including  electricity,  gas  and  water  power  for  industrial  purposes,  tho- 
conservation  of  fuel,  &c. 

I/)  Statistics. —Thin  department  will  combine  the  w-ork  of  the  present 
Census  of  Production  Office  with  a  cciitralisatinn  and  consolidation  of 
the  work  of  collecting  and  classifying  statistical  returns  at  pi-esent  carried 
out  by  various  sections  of  the  Board  of  Trade.  It  will  deal  with  British 
and  foreign  import  and  export  returns,  and  with  the  statistics  of  shipping, 
railways,  wholesale  pi-ices,  emigriition  and  inimigraticm,  output  of 
indiislriiil  establishments,  &c. 

(f/)  (Uniral  Keonomic  Department. — \  new  and  important  section  will' 
111-  i-ri-ated  under  this  title  to  a-isist  the  Permanent  Secretary  in  relation 
to  i|uestions  involving  economic  policy,  especially  those  which,  owing  to 
thi-ir  generality  or  novelty,  extend  iieyond  the  sphere  of  any  special 
di-piirtment.  The  new  section  will  take  over  any  of  the  duties  if  the 
temporary  "  Industrial  (War  lm|uii-ics)  Branch  "  of  the  Board  of  Triido- 
wliicli  arc  not  transferred  to  the  statislicivl  depart nu-nl, 

Tlii-rc  will  be  a  strong  Advisory  Council  iiltM.-hcd  to  the  Department 
•if  Commerci-  and  Indu,stry  Ihoi-oiighly  n-presentative  of  the  commorciiiJ' 
mill  iiianiifactiiring  interests  of  the  coiintry.     This  Council  will  be  divided 
inl.i  Miiln-iiniinittres  meeting  at  f|-e(|liciit   intervals. 
I'l'lll.lr    Sl'.UVKI'IS     .\l).MINlSTlt.\TIoN. 

I  .  rliun  clmfigcs  and  rc-griiiipingH  will  be  necessary  in  the  case  of  the 
w.irk  of  the  branches  of  the  Hoard  ot  Trade  which  fall  within  the  De- 
piirtnieiit  of  I'ublie  .Services  Administration.  The  Imckbom-  ,.(  the  work 
«.(  tliis  Depart  nieni  will  be  the  iiilministriition  of  a  number  ..(  important 
Muliiles,  Hiii-h  an  the  Itailwav  Iti-giiliition  .Vt.s.  tin-  .\li-nliimt  Shipping 
Ai-Ih.  Ihi'  (li'iieral  lliirliiiiir  .'V-ts.  the  lias  and  Wal.r  .V.l-.  the  Electric 
l.igiitinK  Ai-tH.  the  Companies  .Vi-I".  tin-  HnnknipUy  ,\.l.  the  Weights 
mill  Mi'iiaurcH  .Vis.  kv.  In  addition,  this  Itipiulmint  will  d.ul  with 
eiii-li  of  ibe  Mcrvii-es  (■onii-rncd  railways  shipping,  hiirbour.*.  elei-tri<' 
iiiiili-rliikiiign,  Ac.  -coiisidcn-d  as  iinderlakiiigs.  while,  generally,  tho 
Depart ini-iit  of  liiduHtrial  Power  and  Transport  will  deal  with  tin 
i|iici.li..n'.  iif  policy  arixing  out  of  the  i-elntiMiiM  ol  ihese  lyidcrtiUiings  Ic 
iiiiliiilrv  and  eoiiiini-ree. 
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Hkaus    of    D£FARTMENT>. 
The  Joint  Permment  S  •trt-tiries  are:    (1)  Sir  H.  Llewellj-n  Smith, 
K.C.B.  ;(2)  Sir  W.  F.  Minvo.jcl.  K.C'.B.  (7,  Whiteh^U-gardens,  S.W.  I). 

A  — DefARTMEST   of    CoMMERtE    ASD    IXDCSTBV    (SiK    H.    LlEWELLY  S 

•Smith). 

Commercial  R^4ation^  ami  Treitic*. — H.  Fountain,  C.B.,  C.M.G. 
i<As3t.  Sec.)  (Gwydyr  Hnu^  ■.  WliitehiU,  S.W.  1). 

Overseas  Trade  '(D.-vilnpiufnt  and  Intelligence).  (Joint  Dept.  with 
Foreign  Office.)— Sir  \V.  H.  Clark,  K.C.S. I., C.M.G.  (C'omptroUer  General) 
(73,  Bisinzhall-strect.  E.C.  2). 

Industries  and  Manufactures.— Percy  Ashlev  (Asst.  Sec.)  (Gwydyr 
House,  Whitehall,  S.W.  I). 

Industrial  Property  (including  Patent  Office).— W.  Temple  Franks, 
C.B.  (Comptroller  General  of  Patents,  Designs,  and  Trade  Marks)  (25, 
Southampton-ljuildings.  Chancerv-lane,  W.C.  2). 

Industrial  Power  and  Transport.— H.  F.  Carlill  (Asst.  Sec.)  (Gwydyr 
Hou.se,  Whitehall.  S.W.  1). 

Statisti(  s.— A.  W.  Flux  (.Asst.  Sec.)  (68,  Victoria-street.  S.W.  1). 

(;eneral  tonomir-  Department. —S.  J.  Chapman,  C.B. E.  (Asst.  Sec. 
<Gwydyr  House,  Whitehall,  S.W.  1). 

B. — DEFiBTMEST    OF    I'lBLK     SERVICES    AdMISISTBATION    (SIR    W.     F. 
I  jr.  MaBWOOD). 

Marine.— C.  Hipntiivl.  C.B.  (Asst.  Sec.)  (7,  Whitehall-gardens.  S.W.  1). 

Public  Utilities  airl  Harboure.— G.  Roper,  C.B.  (Asst.  Sec.)  (7.  White- 
liall-gardcns,  S.W.  I). 

I'.ailwavs. — E.  * i.  Jlogpridce  ( Asst.  Sec. )  (7.  Whitehall-gardens,  .S.W.  1 ). 

(  ompanies.— H.  A.  Payne.  C.B.  (Comptroller)  (.V>.  Whitehall,  S.W.  1). 

Bankruptcy. — J.  G.  Wiflis,  C.B.  (Inspi-ctor-Gcncral  in  Bankruptcy) 
(1.  Horse  (Juards.avc •.  S.W.  I). 


Legal   Inlollisence. 
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Tht  Kensington  &  Knightsbridge  and  Hotting  Hill  Companies 
Arbitration. 

On  Friday  last  .Mr.  .lu-ti' .  .\|i  i  ardii-  gave  his  reserved  judgment  in  the 
case  recently  argued  befnrc  him.  in  which  the  parlies  were  the  Kensington 
&  Knightsf.ridge  Electric  Lighting  Co.  and  the  Notting  Hill  Electric 
Lighting  Co.,  the  latter  company  apiH'uling  against  an  awurtl  of  .Mr.  .las. 
Swinburne.     The  fa<ts  were  given  in  The   Ei.e<tbiiian  of  Dec.  2S. 

In  giving  judgment  his  UnBiisiin-  said  the  |iointH  at  issue-  Ix-twecn  the 
eompanies  arose  upon  an  awar<l  stated  in  the  form  of  a  s|)ecial  ea.so  by 
Mr.  .lames  Swinburne.  He  would  refer  to  the  Kensington  Company  as 
/he  plaintifTs  and  to  the  Notting  Hill  Company  as  tlii'  defendants.  Mr. 
.Swinburne  had  awarded  damages  lo  plaintiffs  for  breach  of  contract  by 
^lefendants.  Tlu'  primary  iiiiestion  was  the  construction  of  a  short 
clause  ill  a  writl<'n  agreeiueni  tx'tween  the  parties  dated  Oct.  2.1,  IJKKK 
That  ilause  (so  far  as  relevant)  was  as  follows  :  "  So  long  as  any  of  the 
slock  (•.>■.,  certain  debenture  stcsk)  .«hiill  Im'  luitstanding.  each  of  the 
iwo  companies  shall  from  time  to  tin>e  take  from  the  joint  station  all 
»uoh  eleiirical  energy  as  sui  li  company  (having  regard  to  its  other 
Hourees  of  supply)  may  require  for  thi-  purposes  of  its  business  in  accord- 
ance with  till'  provisionH  of  the  principal  agreement,  or  such  other  pro- 
visiims  as  may  from  time  to  lime  !><■  agreed  U|HU1  lietwei-n  the  two  eom- 
panies or  Mttlcil  unanimously  by  th"  Committee,"  The  Kensington 
Company  ■"■•  upmI  in  ISHII  a  provisional  oriler  for  the  supply  i^f  electricity 
to  Kensin.'toii  ami  Kniglilsliridge,  ami  iu  the  same  year  (hfendanls 
MTcured  a  provisional  order  for  the  N'otling  Hill  an-n.  l-jich  company 
carried  out  its  slalutory  rights  ami  duties.  In  ortler  to  nieet  the  ever- 
increasing  di-nianil  for  electrical  I'liergy  in  both  areiis.  |ilaintifTs  and 
def.'nilants  entered  into  an  agreeimiil  ilated  .luly  12.  IS'.III  (called  the 
principal  agn-cmeiil).  The  siilislaii.  !•  of  the  bargain  was  as  follows  :  (>i) 
'i'lint  Inilh  coniiHtiiics  should  join  m  promoting  n  Itill  in  rarbamenl  for 
•  niibliiig  til-'  two  companies  lo  eslnbli-h  a  geinTaling  sinlioii  outoide  Ihe 
"laliitory  area  of  supply  ol  both  .ompanies;  (b)  that  (he  supply  so 
i;.ii.'raliM|  by  the  joint  station  shoiilil  Is-  iitiliHeil  by  the  <om panics  for 
llicir  resp'ctivi-  areas  of  siippiv  or  .  l-cwhen-.  urn  might  Ib'  aiilhoriwd  by 
till'  pro|Hisc<|  .\i  t  or  agreeil  by  llic  companies:  (r)  thai  ihc  rnpilnl  rr. 
i|iiinMl  shoiilil  In-  raised  by  '  jomi  loan  "  lo  the  coin|innics,  lo  Im'  srs'iinsl 
l'\  ilels'iiiure  sliH'k  ;  (>/)  that  lie-  le  »  Undertaking  should  ls>  inanageil 
I'N  a  joint  coiiiiiiiltce  :  {f)  Ihil  .a.  Ii  coin|Mnv  nhoulil  lake  »  pro|Hir 
lioiinl..  pari  of  the  new  supply,  -iibj^'i  to  anil  in  niconlame  with  Ihe 
provisions  of  clause  ."i ;  (/)  thai  iie  i.a«es  of  supply  wmilil  I"'  provided  in 
II.  lorilaiice  with  n  k|rm  iDi-d  c  laii'-c  .  d;)  thai  eai'h  company  shouhl  (in 
siilislaii' •')  piiy  the  e\|H<ns<'s  ol  lie  |oinl  •(«liim  ill  pro|Hirtion  to  the 
iiiiioiiiii  ,,(  rnrrgy  n's|NM'tively  I  il->  o  .  I'll  thai  if  either  ronipnny  did  not 
lake  a  rcaoiiiable  proporllon  ol  lie  ..nlpiit.  Ihon  Ihe  other  .  oni|iany  i  ould 
rc.fiiiri'  llic  puvmeiil  o(  appiopnii.'  .riiii|ii<n«iilion  :  ami  ii|  thai  each 
4oiii|,iiiv  shoiilil  I'xe.'iile  m..iriiin.'tii  .  ami  do  all  things  neceuary  for 
la.  li.i  .ling  the  working  of  lb.  avr..  in.nl  \ie».-<l  br.'n.lly.  the  aUive 
»Kr.'.  .11.  Ill  wenicil  to  liiiii  I..  Is'  .>  .|.iasi  |>arliieriihip.  an. I  lach  eom|wny 
was  b.iiin.l  I.,  do  all  thai  w««  na-. .liable  and  pro|>er  lo  iii'iire  tlio  satis 
laitory  mil  ecnomii  nl  working;  <.l  ihe  )>iinl  •talloii  On  .luly  III.  IKUII. 
»n  ,\i  I  wa<  |iAwed  lo  give  ifjc.  I  1..  Ihe  <  milracl  The  re.  iUl«  of  Ihe  ,\i  t 
»ri'd  loconlempUle  lh.il  Ihe  .iipply  (roni  the  |..iiil  .latum  should  \w 

only  lo  Ihe  re«|a-<live  sUliilory  arras  o(  siipph   .■!  Ihi'  Iwo  com 
»*,  and  that   an     a  of  lie-   ,\rt   pmviili  d  (in  cs^mmi.  e)  that  Ihe  two 


companies  ■  mav  respectively  distribute  the  energy  in  such  proportions 
and  manner  as  the  two  companies  may  from  time  to  time  determine  for 
the  purpose  of  suppiv  within  their  respective  areas  of  supply  as  for  the 
time  being  authorised  or  for  giving  effect  to  any  agreement  made  under 
the  provisions  of  this  Act."  Shortly  after  the  passing  of  the  above  Act 
the  companies  entered  into  a  further  agreement  jointly  with  the  trustees 
of  certain  debenture  stock,  through  the  issue  of  which  the  new  under- 
taking was  to  be  financed.  The  agreement  was  dated  Oct.  25.  ISOil.  and 
clause  4  provided  (in  essence)  that  the  two  companies  should  pay  in  the 
manner  and  proportions  provided  by  the  principal  agreement  all  the 
expenses  of  workina  the  joint  station  at  Wood  C.reen.  By  their  pro- 
visional order  of  188S)  defendants  were  expressly  prohibite<i  from  supply- 
ing energy  or  laying  down  anv  electric  lines  or  works  Ix-yond  their  area 
of  "supply,  otherwise  than  under  the  authority  of  Parliament  or  under  a 
licence  granted  bv  the  Board  of  Trade.  The  existing  area  of  supply  was 
indicated  dearlvbv  the  red  colouring  on  the  deposited  map.  Adjacent 
to.  but  in  fact  outside,  the  area  of  supply  of  the  defendants  was  a  district 
called  Kensal  Town.  To  consumers  within  that  district  defendants 
supplied  energy  in  1909.  Thev  bona  fide  (but  erroneously )  belie ved  thU-, 
such  consumers  were  actually  within  their  statutory  supply  area.  But 
th»y  did  not  procure  such  energy  either  from  the  joint  station  or  their 
own  "cn-rating  sources  :  they  obtained  it  from  a  wholly  separate  sour»-c, 
an.l  supplied  it  at  a  profit  to  the  Kensal  Town  consumers.  PlaintiBs 
I  ..nteiid  that  a  breach  of  contract  was  thereby  committed  by  defendants. 
The  arbitrator  had  held  that  the  contention  was  well  founded,  and  in 
respect  of  such  breach  he  had  awarded  £189  damages.  Defendants, 
however,  submit  that  their  acts  do  not  constitute  a  breach  of  claus«-  3  of 
the  agreement  of  19(XI.  ,. 

In  order  to  appreciate  the  point  it  was  neces.sary  to  say  that  on  .Nov .  ^o. 
1909.  the  Electric  Lighting  .Vt.  1909.  was  pas«-d.  By  see.  0  of  that  Act 
the  Board  of  Trade  was  emiwwered  to  grant  licences  whereby  an  under- 
taker could  supply  electricity  to  consumers  outside  his  actual  statutory 
arc-a  of  .supply,  "it  was  rea-^onably  clear  from  the  various  sub-se.tions 
of  section  6  that  the  effect  of  a  li.ence  was  not  to  extend  an  undertaker  s 
statutory  area  of  supply.  It  would  operate  only  as  a  valid  authority 
to  supply  electricity  (in" specially  permitted  ca.ses)  to  eonsuiners  outs.de 
the  statutory  area."  The  actual  statutory  area,  with  its  special  features 
of  rights  and  duties,  remained  untouched.  In  resix-ct  of  the  alwve- 
mentioned  supply  to  Kensal  Town  consumers  in  1909.  no  fringe  order 
had  l>een  granted.  Defendants,  therefore,  were  acting  uHm  virt>  in 
givingthe  supply  ;  but  in  the  years  subsequent  to  1909  •  fringe  onlers 
were  duly  granied  by  the  Board  of  Trade,  wherx-by  defendants  were 
authorised  to  supply  "electricity  to  various  consumers  in  Kensal  Town. 
Then-uiKin  they  supplieil  electrical  energx"  to  such  consumers  :  but  tho\ 
pro<ur<'d  it.  not  fn)m  the  joint  station,  but  from  a  wholly  s,-parate  soim-e. 
and  supplied  it  to  such  .onsuniers.  Plaintiffs  contended  that  a  further 
breach  of  contract  was  thereby  committed  by  defendants.  The  arbitra- 
tor had  held  that  su.h  cimtentiim  was  correct,  ami  m  n-si>«t  ol  sum 
breach  he  had  awar<lcd  £l.lilU  damages.  The  determination  of  those  two 
heads  of  dispute  depi-nded  upon  the  true  construction  of  clause  .t  of  in. 
agreement  of  1900.  The  clause  was  diflicult  to  construe  The  mUI 
worils  which  appeared  in  it  wer<-  loo.sc  in  meaning  and  elastic  in  sig- 
nificance. He  wouUI  consi.ler  first  of  all  the  wor.1  .^i^MU'^^"  « '' '  ' 
preicded  the  wonls  •  for  the  pur,Hvscs  of  its  Im^'-nes-s.  He  had  con- 
sidered clause  3  of  the  agnvmeni  of  1900  m  the  light  of  he  \ct  of  |S99 
which  «uthoris,.d  the  er,.etion  of  the  j..int  station  and  oi  Ihe  genera 
provisi.ms  of  the  principal  agreement  of  .luly  12.  IS99  Havmg  n-ganl 
lo  the  scheme  indicated  bv  su.h  .l.Huments.  he  was  clearly  .4  '^r'"'""  «  »' 
the  word  •  r,-.,uin-  •  bon-  the  meaning  giv.n  to  that  w.|r.l  by  tV  H.  im 
of  Lonls  in  the  KimWrley  and  I)e  IV-crs  cas.-  rather  than  the  "•■«"''Y 
given  by  the  sam.-  tribunal  t..  th,'  w,.nl  in  Stewart  .  •^«»7;' -VV  ;„" „ 
Hen.  e.  "he  thought  that  .hfendants  wen-  ,.ri»...  /-.or  Ixmnd  to  lake  fn 
the  joint  station  all  the  .-Ictricity  in  fact  n.-,..l.-,l  f..r  is  business  U  >.  ml 
the  am.Mint  which  it  gem-rat.-.l  at  its  own  .sources  ..I  suppiv.  «M«  '■' 
m..aning  of  Ihe  wonl  '  busim-s.- "  ihe  great  IkhIv  -•  ,  1^""""'..™ 
at  Ihe  hearing.  Mr.  Tomlin  cnl.-i.leil  that  the  w.-nl '  '7'"';-*»  .""■""; 
Ihc  supply  of  eleetri.itv  lo  the  defim-.l  sl«liil..ry  an-a  ..( ••■«':"•'""'•■  J" 
K11..X  s  ibmilled  that  ihe  w..r.l  '  b.isin,-.s  was  not  so  l>';""->';>""  ;,'•', 
I,  ,.,iibra..-d  Ihe  totality  of  supply  by  defendants  not  -«'>•.»"'""  «h-' 
.laliilorv  area  but  also  .mtsi.le  il.  The  won!  b.rsimj^s  »*«««■"• 
tiallv  vague.  II  w».  a  w..nl  easy  to  cniph-y  but  .l.hcull  «•.';'"-','- 
was,"  of  COUP-..  br.>a.ler  than  th.-  «..r.l     '  Irnde       1  he  w..nl      »:"'*», 

was    .,bvi Iy    far    wi.ler  in    ,.-    usual  so..,.<  than   ">"*""'      '""'7,; 

t..kiiig."       The     wonl       •undertaking-     wai.     mon-    appn.pnatc    U. 
the     servii.-s    nrndi-n-il     un.ler     .lalulor>-     aulhonlv 

an-n   iii    res|«-el     of    gas.    wal.-r.    el.xineitv     ■• 

pn-».'iil    ca»e  il    was   clear   thai   ihe  wonl 
the  iisunl  meaning  ansigne.!  !•>  the  w.>nl.       I 

n...sess<.,l  a  mcnioramluin  of  «s..sialion  wHl . 

.anv  might   n Ie,ln.ilv  m  am    I""'  "l^'"'  e-unlry 

llie'rnil.-.l  Kn.g.b.m       II  mii:l.t  t.a.l.  (n-.ly  in  anv  pla- 

Im-  within  Ihe  (H.wen.  of  their  m.m.>n«ndum  (or  del....""!-  '■•  ••"""" 

pn.vi.ional  onler  for  lli pplv  "«  .l-lrKHv   lo   \  "' 

f  he.ler       Mede.-m.Mlll.l.-ar.lhen(..r.-.th.l.Uu«-.«.  '"«' 


(ircifir 

In    Ihe 

I    nol    l^Mir 

.  ( VinipanN 

.    the  com 

..\cn  outaiile 

It  would  also 


deft-n.Unl.  »cn-  IkuiiuI  I-  lake  (n.m  C • 

ne.Ml.-.l   (..r   all  the  ..|MT«lion«  whi.  h   ' 
■li-femlanl  .  ..miwny  a«  a  trailing  .>>tr 

or  abn.a.l       What  limit.  Ihni.  wa-  i-  I-    i 

wonl  '      In  Mew  of  Ihe  |u.lgim-nl   in  lluU.wki 
.iibiion.-.l   itiat   Ihc  wor.!   '    l-.i.mr^H    '  in  .  lau.c 
.V    II.    Iheir    del, 
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Trade.  But  defendants  contended  that  such  meaning  could  not  be 
yielded  to  such  word  in  view  of  the  relevant  statutory  provision  in  the 
earlier  agreement  and  the  circumstances  of  the  case,  and  that  he  must 
limit  the  meaning  to  the  supply  of  electricity  to  defendants'  statutory 
area.  Upon  the  whole,  though  with  much  doubt  and  not  without  regret, 
he  felt  that  he  must  accede  to  that  contention  of  defendants. 

The  agreement  could  not  be  construed  apart  from  t  he  General  Act  of 
1899.  from  which  alone  its  efficacy  was  derived.  Both  the  agreement  of  1899 
and  that  of  190(1  depended  for  their  juristic  vitality  upon  the  statute. 
Bat  for  that  Act  they  would  be  printed  vanities  only.  Nor  could  the 
agreement  of  1900  be  construed  apart  from  the  provisions  of  the  earlier 
agreement  of  1899.  The  two  agreements  were  special  contracts  made 
for  a  special  purpose  under  the  authority  of  a  particular  Act  of  Parlia- 
ment. The  apparent  generality  of  words  in  such  agreements  must  be 
limited  by  the  circumstances  of  the  case  It  was  a  sovmd  rule  of  law  that 
a  document  should  receive,  so  far  as  possible,  such  an  interpretation  as 
would  confine  the  scope  of  the  bargain  to  acts  which  might  lawfully  be 
done.  A  meaning  which  involves  either  a  breach  of  the  rules  of  public 
policy  or  a  violation  of  the  rule  of  ullm  vires  should  not  be  given  unless 
called  for  by  the  plain  meaning  of  unambigxious  terms.  It  would  be 
convenient  to  consider  separately  (o)  the  supply  to  consumers  by  defen- 
dants under  the  fringe  orders  granted  by  the  Board  of  Trade,  and  (6)  the 
supply  by  defendants  to  outside  consumers  in  1S99  without  lawful 
authority.  The  agreement  of  1900  was  merely  supplemental  to  the 
agreement  of  July.  1899.  The  latter  agreement  recited  in  the  clearest 
manner  that  the  joint  .station  was  to  be  used  by  the  companies  for  the 
purpose  of  their  respective  undertakings.  In  view  of  sections  1,  2  and  3 
cif  the  Electric  Lighting  Act,  1882.  he  thought  that  the  word  "  under- 
taking "■  meant  (in  the  absence  of  enacting  provision  to  the  contrary) 
the  supply  of  electricity  to  the  specifically  authorised  statutory  area. 
His  I>irdship  pointed  out  that  in  1900  "  fringe  orders  "  were  quite  un- 
known. They  did  not  spring  into. c.vistencc  until  9  jears  later,  when  the 
Act  of  1890  was  pas.sed.  By  sec.  2  ol  such  Act  fringe  orders  were  autho- 
rised for  the  first  time.  As  to  "  ultra  vires,"  it  was  not  necessary  to  dis- 
<  uss  the  various  meanings  of  the  words.  In  the  present  case  the  doctrine 
of  ultra  vires  was  not  to  be  applied  in  its  usual  meaning.  For  the  agree- 
ment of  19(Kt.  even  though  construed  in  the  widest  manner,  would  be 
within  the  juristic  capacity  of  both  plaintiffs  and  defendants.  Their 
respective  memoranda  gave  them  the  broadest  powefs.  The  doctrine 
was  to  Ijp  applied  with  respect  to  a  specific  statutory  venture — namely, 
t  he  provision  of  the  generating  station  under  the  Joint  Act  of  1899.  The 
agreements  U-tween  the  parties  gained  their  legal  validity  from  such 
Act.  Hence,  it  followed  that  the  agreements  could  go  bevond  that  which 
was  iK-rmitted  by  the  enabling  statute.  If  the  Joint  Act  of  1899  be  looked 
at,  it  would  be  seen  that  the  recitals  dealt  in  the  clearest  manner  with 
the  specific  areas  of  the  supply  of  the  two  companies,  and  with  such  areas 
only.  The  whole  purpose  of  the  Act  appeared  to  be  the  increase  of  supply 
to  those  .tpecific  areas.  Then  see.  5,  which  gave  the  power  to  erect  the 
joint  station  and  plant,  and  to  generate  and  distribute  electricity,  pro- 
viiled  that  the  companies  might  "respectively  di.stribute  such  energy 
in  Buih  [iroportions  and  manner  as  the  two  companies  may  from  time  to 
time  determine  for  the  purpose  of  supply  within  their  respective  areas  of 
-iipply  as  for  the  time  being  authorised  or  for  giving  effect  to  any  agree- 
>n<-nl<  made  uniler  the  provisions  of  this  Act."  The  latter  words—"  or 
Jor  giving  efle/t  In  any  agreement  made  under  the  provisions  of  this 
Act  -  nc.-d  not  \„-  further  c-onsidercd,  for  they  related  to  certain  agrce- 
nienln  with  third  parties  who  were  set  out  in  s"ec.  22,  and  did  not  touch 
the  (K,ml  at  isMie.  .See.  14  of  the  Act  jirovidcs  that  the  plaintiffs  and 
defendant!,  might  enter  into  or  vary  agreements  with  respect  (inter  ntin) 
t'.  III.  ili«triliullon  In'tween  the  two  companies  of  the  electric  energy 
••  d  111  such  Hlnljon.  Huch  distribution  mu.st,  he  thought,  be  in 
I  .11.1.  with  the  limitation  imposed  by  sec.  .5.  He  was  satisfied  that 
...|H.»<-d  »  clear  restriction  "  on  the  distrlliution  of  energy  generated 
j..int  Htntioii.  •  ||  |.onld  not  be  dlslrilmted  snvc'within  the 
•  i..  Ktntulory  area.,  of  supply.  The  words  were  clear:  he  could 
'  .rge  ihein.  Kut  defendants  urea  of  supply  was  precinelv  defined 
I  !l..ir  provinional  order  of  IHKtt.  S.c.  2  (the  Interpretation  clause) 
I  r.  ...I.d  Ihut  Ih.-  e.xiir<.sN|on  "  an-a  of  sunply  "  should  mean  the  area 
'  "'  'I'l  I.  '111.  unilertukem  were,  for  the  lime  lieing,  authorised  to 
iiidiT  I  111-  prrniHlons  of  the  order.  Hy  clause  'i  such  area 
I  de|ioi.jl4.i|  plan.  He  had  alrciidv  pointed  out  tliiit  n 
i.  >   -..     tt  o(  ihc   Kliclric   l.ighling   .\cl.   1909.  did  n<it 

•  ri-n  o(  supply.      It  ginc  11  particular  niul  liniilcil 

•  11       li  did  no  mori'.     The  a.  tual  wording  of  the 
.  e  ..upported  Ihut  view,      Tliey  did  not  implledlv 

I  lo  In  «e.  riof  (hr  .lojnl  Act  I'.f  IWtlt,     Therefc.re 
I  mix  were  not  enlilici!  to  employ  any  part  of  Ihe 

'    •."...I-."..   'I who   wiTe  eonsuinxrs   under 

menu  lietween  purtien  (hat 
'.iilrary  lo  the  Joint  A«-l  of 
!'•  ilo  an   iillrii  I'l'ri  <  act   was 

<'  >l  I ghl  lo  pjai'e  on  I  hi' 
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joint  station  or  abstain  from  fulfilling  the  obvious  need  of  the  consumer^ 
For  the  transmission  of  energy  from  the  joint  station  to  such  consumer's 
premises   might  place  on  defendants  a  physical  or  financial  problemi 
of  a  serious  kind  if  they  were  bound  to  take  it  from  the  joint  station. 
Vpon  a  careful  consideration  of  the  two  agreements,  he  thought  that 
they  would  work  more  clearly  and    satisfactorily  if  the  word  "  busi- 
ness "  be  taken  in  the  limited  meaning  he  had  adopted.     He  agreed 
that  clause  3  of  the  agreement  of   1900  was  intended  to  strengthen 
caluse  10  of  the  1899  agreement.     But  adequate  reason  for  such  accen- 
tuation of  the  duties  of  each  company  was  to  be  found  even  if  the  word 
"'  business  "'  was  to  be  taken  as  meaning  the  supply  of  electricity  within 
the  statutory  area.     Even  if  the  word  "  business  "  were  to  be  taken  as 
including  a  supply  by  defendants  to   e.xtemal  consumers   under  the 
sanction  of  a  fringe  order,  he  should  still  feel  disabled  from  awarding 
damages  to  plaintiffs  against  defendants  for  not  taking  the  energy  from 
the  joint  station.     For  they  were  not,  in  his  view,  entitled  to  take  it, 
and  he  could  not  give  damages  for  the  non-perfomiance  of  an  act  which 
was  beyond  the  powers  they  possessed.     Irf  olio  wed  that  the  award  was 
erroneous  in  respect  to  the  item  of  £1,61)1.     As  to  head  (B) — i.e.,  the 
supply  by  defendants  to  extenial  consumers  in  Kensal  Town  in  1899 — it 
resulted,  in  his  opinion,  that  that  part  of  the  a  ward  (i.e.,  for  £189  damages) 
was  also  erroneous,  subject  to  the  subordinate  point  hereafter  mentioned. 
The  reasons  already  given  with  respect  to  head  (A)  applied.     Such  supply 
was  not,   he   thought,  a  part,  of  the  business  of  defendants  within  the 
meaning  of  clause  3.     It  would  have  been  ultra  rirf «  the  powers  given 
by  the  Joint  Act  of  1899  for  defendants  to  supply  such  consumers  from 
the  joint  station.     Such  supply,  moreover,  was  without  any  authority 
whatever.     No  pennission  had  been  obtained  froni  the  Board  of  Trade. 
No  fringe  order  had  been  granted.     Not  only  would  a  supply  from  the 
joint  station  for  such  consumers  have  been  bej'ond  the  powers  and  rights 
given  by  the  Joint  Act  of  1899,  but  the  supply  was  in  fact  in  direct  con- 
travention of  clause  6  of  defendants'  provisional  order  of  1889.     Two 
other  points  arise  on  the  award.     One  of  the  consumers  in  Kensal  Town 
was  a  Catholic  school,  which  was  outside  defendants'  statutory  area  : 
but  the  school  was  adjacent  to  a  church  and  connected  therewith.     The 
church  was  within  defendants"  area.     Defendants  conducted  their  supply 
to  the  school.     They  did  not  directly  carrj-  it  themselves  to  the  church  ; 
but  the  school  had  connected  their  fittings  to  the  church,  and  ^hereby 
gave  it  a  supply  of  electricity-     The  energy  supplied  to  the  school  was 
not  obtained  by  defendants  from  the  joint  station,  but  from  third  persons. 
It  was  not  generated  at  their  own  sources.     No  fringe  order  was  obtained 
for  the  supply  to  the  school.     Did  defendants  commit  a  breach  of  con- 
tract in  not  taking  the  energy  used  at  the  school  from  the  joint  station  ? 
Tlie  arbitrator  had  answereci  "  Yes."  for  his  award  included  damages  in 
respect  thereof  under  the  item  of  £189.     The  amount  of  such  damages, 
however,  had  not  been  separately  assessed.     >Ir.  Tomlin  contends  that 
such  damages  are  wrongly  given  against  defendants,  for  the  supply  was 
actually  delivered  to  the  consumer  out.side  the  area,  and  that  when  once 
the  energy  Ls  placed  at  the  disposal  of  the  consumer  the  responsibility 
of  defendants  ceased.     The  limit  of  defendant*'  function  was  reached, 
it  was  said,  when  their  service  line  met  the  lines  of  the  school  at  the 
outside  of  such  premises.     Defendants  submitted  that  tlie  decision  of 
Jlr.  Justice  Neville  in  Attorney-General  ''.  Leicester  Corporation  saved 
them  from  liability.     That  decision  was  fcdlowcd  by  Mr.  Justice  Eve  iu 
Attorney-General  )■.  Shelfield  ;    but  in  his  opinion  those  cases  merely 
decided  "that  an  ordinary  municipal  authority  possessed  of  powers  under 
a  provisional  order  granted  jjursuant  to  the  Electric  Lighting  Acts  wa.s 
not  entitled  to  carry  on  trade  in  electric  fittings  or  to  provide  any  electric 
lines,  apparatus  or  fittings  for  the  premises  of  the  consumer.     He  was 
unable  to  sec  tliat  the  above  cases  affected  the  point  before  him.     De- 
fendants suiiplied  the  school  outside  their  area  with  electricity  in  breach 
of  their  statutory  duty  and  without  any  colour  of  legal  justification.     A 
portion  of  suih  electricity  was  then  useii  by  the  said  consumer  for  lighting 
a  building  within  the  statutory  area.     Such  electricity  could  and  ought 
to  have  been  taken  from  the  joint   station,  and  he  .saw  no  reason  for 
holiling  the  defendants  free  from  liability  in  resiiect  of  tlie  electricity 
ei)i|il..y<'i|  in  the  Catholic  church.     To  so  hold  would  offer  the  defendants 
II  sirni'.lc  mclliod  of  diminishing  their  (dihgati<iiis  under  the  agreements 
of  l,S99  and  19(10.      As  the  arbitrator  had  not  dealt  separately  with  the 
<|iiestion  of  damages  in  re8])Cct  of  the  chunh,  the  case  must,  unless  the 
parlies  otherwise  agree,  be  remitted  to  him  to  deal  with  I  he  point,  and  to 
I'onsldcr  also  the  question  of  costs  in  connection  therewith.     The  seoonil 
of  the  (wo  points  above  referred  to  arose  upon  a  supiily  liy  defendants 
to   a   loiiHumer   within    defendants'    slatutoiy    area.     Such    consumer 
(called  the  Hammersmllli  consunier)  was  referred  to  in  head  8  of  tlio 
award.      DefenilantHsupplied  hlin  withelectricity  whiih  was  not  obtained 
either  from  their  own  sources  or  from  the  joint  station.     It  was  obtained 
by  defendanis  from  an  independenl  source.     The  arbilialor  had  lieUI 
that  ilefnidiiii(H  thereby  comiiiitted  a  breaih  of  clause  3  of  the  1900 
iigncmeiit,  and  had  awarded  C.MI  damages  in  respect  Ihcreol.     It   was 
Huggi'sled  thai   many  ciihcs  would  ari.se  wherein  it  would  be  most  iin- 
profiliible  to  Keciire  energy  for  conHiimers  within  the  area  citlicr  from 
defeiiilants'  own  sourccM  or  from  the  joint  stnlion,  \flicic«s  ,siii  h  con- 
HuiiieiM  could  be  mipplled  from  a  sciiaralr'  and  liidrpendciit  s..iirce  lit  a 
pnilil  to. defendanis.     Those  cases  miglil   perhaps  arise  wlicre  Ihe  con- 
Mumer's  premiMCH  were  at  a  poinl  iu  defcnilaiils'  slalutory  area  reinotp 
from  (he  joint  Htatioii  and  also  (lom  defendantM'  own  wiiuvch.  but  con- 
li((ii.iiiH  to  i^oljicr  Inilepi'iident  source  of  supply,   which   dofeiidants 
eoiihl,  at  a  ttioili.rate  coHt.  invoke  for  Kiipplying  the  consumer.      Hence, 
Il    »..H  argued  thiit  Ihe  word  "  rc,|iiiie      ni  clause  3  .d  I  lie  agreement 
nIioiiI,!  1,,.  read  o»  If  II   mcani  UimI  whi.h  any  ic;iN..n:,l.lc  business  man 
wouhl  eje.l  to  require  if  he  developed  thi'  Hliiltiloi  v  aicii  (villi  an  honest 
I   '..   '..'  .1  ..l.liunli.ins  and  ..p.-.  nl.    I...111  ..i  .o„s  itiip..sc,l   l.y 
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the  agreements  of  1899  and  1900.  It  was  further  argued  that  such  a 
raodifioation  of  the  priimt  fnrir  meaning  of  the  word  "  retjuire"  should 
he  introduced  into  the  i-ontract  as  an  implied  term  thereof  and  in  order 
to  make  it  a  satisfactory  working  arrangement  between  the  parties. 
He  saw  no  ground  for  introducing  such  an  implication  into  the  contract. 
He  thought  the  impUcation  suggested  by  Mr.  Torahn  would  not  only 
negative  the  fjriina  /«<■/<  meaning  of  the  word  "  re()uire,'"  but  would 
clearly  oppo.sc  the  general  Intent  and  scheme  of  the  parties  as  e.vpressed 
in  the  agreements  of  1x99  and  19(J(».  Hence,  it  could  not  be  allowed. 
The  award  before  him.  which  was  stated  in  the  form  of  a  special  case,  did 
not  contain  any  findini;  of  fact  save  in  one  or  two  circumstances  men- 
tioned in  paragraph  4  thereof.  Mr.  Swinburne  was  a  most  distinguished 
expert  and  not  a  hiwycr.  but  he  felt  that  it  was  most  desirable,  and 
indeed  essential,  that  every  special  case,  whether  statetl  by  a  lawyer  or 
a  layman,  should  contain  a  statement  of  every  relevant  fact  as  found  by 
the  arbitrator.  With  regard  to  the  coats  of  the  special  case,  defendants 
had  succeeded  to  a  large  extent,  but  they  had  failed  on  some  heads  of  the 
award,  and  several  of  their  unsuccessful  contentions  occupied  a  sub- 
stantial measure  of  time.  Hence,  he  thought  that  their  costs  should  be 
taxed,  and  that  they  should  receive  two-thirds  only  of  the  total  cost.s 
allowed.  With  regard  to  the  costs  before  the  arbitrator,  it  sufficed  to 
say  that  he  had  ilcuit  wit  li  tlictu  in  the  award  with  the  exception  of  the 
small  point  as  to  the  suppiv  to  the  c  hur<  h. 
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SPECIFICATIONS  PUBLISHED. 

The  /ollowing  abstract  from  some  ol  the  specifications  re:erttly  published  have  teen 
spectalty  compiled  by  Messks.  Mbwburm,  Ellis  &  Pryor.  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London.  W.C. 

Whenever  the  date  apiUed  tor  differs  from  the  dale  on  which  the  application  was  lodged 
*t  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1916  SPECinCATlOHS. 

17.709  Irwin.  J.  T.     Electrical  instrument  for -indicating  instantaneous  pressures  or 

currents.     (9,12, 16.1     111.885. 
17.749  Marconi's  Wireless  Telegraph  Co.  &  Entwistle.  W.  S.     Wireless  telegraph 

t.-ansmitters.     (9  12  16.1     111.887. 

1 7.929  Br  ITISH  Electric  Transtormrr  Co.  &Coodmah.  J.     Electrical  apparatus  having 

windings.     (13,1216.1     111,899. 

17.930  British  Electric  Trahsformbr  Co.  &  Goodman.  J.     Protective  means  for 

•  l-ctrical  apparatus  tiaving  windings.     (13/12/16.)     111.900. 

17.937  Sec,    Frahcaije    Radio-Electri(}UE.     High-frequency    alternators.     (16,'9/15) 

102,738, 

A  vari.-ibl'^  rf]uct,-.r\:f  ■,,-■■.       -\fncy  Currents. 

wh-r^in  'hf  :i:\:v  ir^.-,  -iiinated  plates 

arrintrd  ;  r,r,.!!.-l  to  •  ■,-  m-s,  which  tnay 

t-     M     •  • :    I     r,.-  ,rr  .■  .  iith  the  shaft. 

•he  f.ic!  that  T,- -:  ,  ■■•,  t-t%rrn  the  ircth  p;  th-  staler  and  of  the 

•  Si  a  metal  which  1^  a  good  electrical  conductor,  in  order  to  form  a 

:,.  ■    H,     Dynamo<-I-c*.rlc  machinery,     (19,'I2,16.)     111.915. 

18/123  R     liam;,C,     Current-»avlngdevi;es forelectrlcweldlng,     (22'12.'16.)  1.11.925 

1917  SPECincATIOHS.       . 

TKr  Si  HblsbyCabi.es(Ltd,)1cBiiothsrtcn,  J.    Electriccablrs 

RISK  BuRRAO     Telephone  jyitem.     (1S/I/I6.)     103,482. 
•  A.  M,  and  Hurst  (Ltd.).  C.     Sparking  plugs  lor  Internal 

■  !  i;,'  !■■■.     ,iiri7)    ni.936. 

ni,16)     103.487, 
(2?  I  17)     111,942. 
(2  2  17)     111.947. 
MJ,4  17,)     111,968. 

.1'     ■     ■  J-  •!.    urhti.     (4/t'17)     111,987. 

Interrupi'^r  ir,r  rlectric  clrculla,     (9,8.17.)    (Addition  to 
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r  1  )     Machine  switching  telephone 
■  leclrlc  clrcult-brealwr*, 
■  Inching  terminals  lor  alectrlc 


December  18,  1917. 
18.763  Thompscs&Wood.     Utilising  waste  heat  in  electric  machinery. 
18.778  Rydberg.     Arclamps.     (lldl  16,SwedeiL) 
18,789  B.T.-H.  Co.     (G.E.Co.)     Electric  cut-outs, 
18,796  Automatic  Telephone  Mfg.  Co. 

December  19.  1917. 
18.816  Ryland.     Illuminating  magnetic  compasses.  &c 
18.860  &  18.861   Ljungstsok.     Rotary  field  magnets.     (19./12  16.  Sweden. 
18,876  Watford  Electric  &  Mfg.  Cc.  St  Coates.     Electric  arc  furnaces. 

December  20,  1917. 
18.000  Cunningham.     Electrolytic  processes. 
18.900  Chance  &  Hunt  &  Mott  &  Smith.     Electrolytic  processes. 
18.920  Latour.     Audion  or  lamp  relay  or  amplifier.      20/12, 16,  France, 

December  21,  1917. 
18,935  SwiTCHGEAR&(;k5WANS.     Magnetic  blo-w-outfusss. 

18.953  Langdon  Davies  &  Soames.     Electromagnetic  clutches. 

18.954  Callender's  Cable  &  Construction  Co.,  Watson  &  Bennett.     I  mutated 

cables,  &c 
18.963  PoYNTER.     Dynamo-electric  machines.  &c. 
18.976  Hubert  &  Turnbull.     Apparatus  for  transmitting  and  distributing  electrical 

energy. 

December  22,  1917. 
18.993  A.B.C.  Motors  (Ltd.)    Spring  drive  for  magnetos.  &c 
19.004  Barratt.    Trolley  guide  forelectric  frame. 
19,011  Balcombe  &  Dawson.     Electrical  steering  of  vessels. 

December  24,  1917. 
19.046  Cairns.     Electric  lamps. 
19.050  Rees  &  Taylor.     Overhead  trolleys  or  collectors  for  electric  tramways,  &c 

19.063  Fuller  Accumulator  Co.  &  Welch.     Spring  terminals  for  accumulators. 

19.064  Fuller  Accumulator  Co.     Electric  safety  lamp  cases. 

19.065  Thompson.     Manufacture  of  carbon  electrodes. 

19.082  ChemischeFabrikWeissenstein&  Walter.     Diaphragms  for  electrciytic  cell 

December  27,  1917. 
19.090  Miller.     Rectifier  for  wireless  telegraphy. 
19.096  Thompson.    Controllers  of|d.c.  motors  for  hoisting  apparatus.  &c, 
19.099  Marr.     Telephone  transmitters. 

19.108  Bbattie,     Electromagnetic  methodsofdetectingsubmarines, 
19,110  Lovett,Pyne&  Manifold.     Electriccable  junction  fittings. 
19.126  Soc  Ceramica  R19HARD-C1NORL 
19.131  Stevens.     Meansof  control  for  searchlights.  &c 
19,135  Dardelet.     Pocket  electric  lamp.      2;  11./ 17,  France. 

December  28,  1917. 
19.150  Teasdale-Buckell.    Telephone  and  microphone  receivers. 
19.159  Lane.     Self-Engaging  cog  for  electric  machines. 
19,170  Leech  &  Slatbr.     Electrolytic  preparation  of  metals  or  alloys   in  the  fonn  of 

paste,  sludge  or  sponge. 
19,191     Davis  &TWICO.     Electric  switches. 

December  29.  1917. 

19.239  Allen  &NORTH.     Interrupters  or  contact  breakers  for  magneto-electric  machines. 

December  31.  1917. 

19.240  British   Insulated  &  Helsby  Cables  &  Buckbr.    Chain  electric  welding 

machines. 
19.280  Western  Electric  Co.     Party  line  ringing  systems. 
19,290  BiiuR  Motor  Lighting  Co.     Electric  systems  for  motor  vebides,  &cl  (30 ,'4  17. 

U.S.) 
19.322  Mellersh-J.ackson.     (Leonard  &  Allen.)     Electric  heating  apparatus. 
19.351   Larson.     Alternating-current  electromagnet. 
January  2.  1918, 
31  Cauntbr.     Electric  heating  elements. 
36B,T.-H.Co     (C  E  Go  )     Amrlification  of  small  currents. 
38  Dix.     E'--«''-"<    ■I-"' 


57  Arn 
32  Ross. 
71   Bell, 
79  Frankl 
112  Whitlbv 


•  electricenergy  in  the  form  of  recovered  heal. 
J  therapeutical  purposes. 


„  ^ -.ict  in  overhead  trollies  lor  lT»mcan,  4c 

ElcvtiL.:  ,:ou^lin^^ 

139  Western  Electric  Co.,  Dkakih  &  Polinkowskv,    Semi-automatic,  telephoilc 
systems.  . 

January  3.  I9ia 
169  Simplex  Conduits  (Ltd.)  <k  Wathrhoish.    Electric  drcuUting  water  heateii 
IS3  Crigsby.     Electric  lamp-holders. 

I  ,-       .;       4      1918. 
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Cominerclal  Topics. 


Trade  Commissioners  Service. 

The  following  arrangements  and  appointments  in  connection  witli 
H.M.  Trade  Commissioners  Service  witiiin  tlie  Emjiire  are  an- 
nounced : — 

Mr.  C.  Hamilton  Wickes,  wlio  has  been  Trade  Commissioner  in  Canada, 
will  for  the  present  remain  attached  to  headquarters  at  the  Department 
of  Overseas  Trade  (Development  and  Intelligence). 

Mr.  G.  T.  Milne,  now  Trade  Commissioner  in  Australia,  wiU  shortly 
proceed  to  Montreal  to  act  as  senior  Trade  ('ommi.ssioncr  in  Canada. 

ilr.  S.  W.  B.  McGregor  will  shortly  proceed  to  Melbourne  to  succeed 
Mr.  Milne  as  senior  Trade  Commissioner  in  Australia. 

Mr.  W.  <i.  Wickham  will  continue  to  serve  as  the  senior  Trade  Com- 
missioner in  South  Africa. 

Mr.  R.  W.  Dalton  will  continue  to  serve  as  Trade  Commissioner  in 
Xew  Zealand. 

-Mr.  T.  M.  Ainscough.  O.B.E.,  has  been  appointed  as  senior  Trade  Coni- 
rai.s.sioner  in  India,  and  will  shortly  proceed  to  Calcutta. 

Mr.  J.  h.  Wilson  Goode  will  serve  as  Acting  Trade  Commissioner  in 
South  Africa  during  Mr.  Wickham's  absence. 

Mr.  F.  W.  Field  will  shortlv  be  appointed  to  the  Trade  Commissioner 
Service,  and  will  be  stationed  at  Toronto,  where  he  is  now  Imperial  Trade 
<'<irrcspondcnt. 

»  *  *  * 

Government  and  Contract  Prices. 

The  Treasurer  has  apiwinted  a  Committee  consisting  of  Lord  Inch- 
fai)e  (chairman).  Lord  Colwyu  and  Sir  Peter  H.  McLelland,  to 
inquire  into  the  steps  which  have  been  taken  by  the  Admiralty, 
the  War  Office  and  the  Minister  of  Munitions  to  control  contract 
])rices  and  to  limit  profits ;  and  to  consider  in  what  respects  the 
jiractice  of  these  departments  can  be  co-ordinated  and  improved. 

*  *         *         * 

Hardware  Imports. 

The  Dejiartment  of  Imjiort  Restrictions^notifies  that  the  general 
licences  at  present  in  oi)eration  in  respect  of  certain  articles  of  hard- 
ware will  be  revoked  as  from  Feb.  1.  After  this  date  special  liiiences 
will  be  available  under  certain  conditions  for  regular  importers  and 
certain  niainifacturers,  and  this  licence  will  be  issued  on  a  ration 
ba.si.s. 

Applications  for  licences  should  be  made  to  the  Department  of  Inipcnt 
Kestriitions.  22.  Carlisle- place,  Loudon.  S.W.  1. 

♦  *  *  * 

Control  of  Spelter. 

In  a  new  (Jrrler  by  the  .Minister  of  Munitions,  e.Ktending  the  Order 
of  .March  2:5,  1!H7,  as  to  the  control  of  spelter,  it  is  laid  down  that ;  — 

The  expression  "  Mpcltcr"  shall  mean  spelter  of  all  qualities,  and  shall 
include  sheet  and  rolled  zinc,  scrap  zinc,  hard  spelter,  dross,  zinc  ashes. 
Jlux  xkimniintiH.  zinc  ilust,  zinc  ore,  zinc  oxide,  zinc  sulpliide  (or  litho- 
[niiH-]  whether  dry,  in  oil  or  prepared  for  use,  and  zinc  compounds  of 
every  kiixl.'T  any  "f  tlieiii. 

British  Trade  Corporation. 

The  lirst  report  of  this  Cor])oration  (from  .\\)Ti\  21  to  Dec.  HI) 
Mtalo.i  that  the  issued  caiiitul  of  i;2,(K)(),00(l  has  been  paid  uj)  by 
jnstulnients,  the  last  of  which  was  payable  on  Dec.  151,  1917. 

.•^ime  the  isHue  of  the  prospectus  in  . I une  the  management  has  been 
principnlly  en«a)ie<l  in  making  the  necessary  arrangements  for  represen- 
tation in  foreign  counlrien  and  other  business  details.  It  has,  however, 
idreiidy  been  ahle  to  render  some  aHsiHtance  in  connection  with  overseas 
Irud-.  Kvidencc  xiven  before  various  I'arliftmentary  Committees 
IMinted  to  the  desirability  of  nuiking  arrangements  for  the  insurance  of 
commeriini  erediln,  and  the  cor|Kiration  has  in  hand  a  scheme  for  giving 
cflc<'t  to  thiK  object.  An  information  bureau  has  l)een  set  up.  The 
tliri-cUirs  reirunnienil  thiil.  after  niakin)f  provision  for  income  tax,  the 
balance  standing  to  credit  id  profit  and  loss  iiecount  (t!),ti71)  be  applied 
t,owarils  writing  o(I  llw  preliriiinarv  expenws. 

•  ♦  •  • 

Siemens  Brothers  &  Co. 

lo  the  House  of  (  ,,(Minon-  on  Tuemlay.  Sir  Albert  Stanley  slated 
*hnt  Ihi'  shares  in  .SI'MUens  |',r  ih.  ft  Co.  (Ltd.)  vested  In  th(!  rul>li<- 
Trustee  IiimI  been  wdil  to  •CritiHliborn  Hulijeils.  No  company  had 
been  lonned  for  the  purpose  of  purihasing  the  shareH.  One  of  the 
«onditioiip<  of  the  sale  was  that  the  urticli's  of  assiieiatioii  should  be 
nllererl  in  such  a  malini-r  »k  lo  i-nsure  that  the  control  of  the  company 
would  in  future  bo  vcHtefl  in  KriliMJi  subjects,  ami  the  I'ul.li'  rni-i.c 
received  aiifiurnn"<-<<  »h  l4i  the  eoiitinunnee  uf  the  biiHine 

•  *         •         • 

A  Tax  upon  Invention. 

At  the  iirinual  nie-tiiig  of  th?  AHmieinled  Cluiinbers  of  Coniiiieni', 
IIh-  Newcastle  on  'I'yne  CluunlHT  will  urge  the  ubohlion  iif  the  yearly 
ti»x  ii|Hin  invonlfirn  under  the  exlxting  patent  law. 

Mr.  II.  W.  Clotiiikh.  who  bnuiKhl  forward  the  propiMiil,  sniil  (he 
f'h'ii'  i.f  a  pnlMit  wn*  It  yei»r«.  and  in  Ihit  period  the  pi-.tenlee  paid 
It.  •..  >rlv  tee.  In  the  Goverii'meut  about  £l(Mt,  He  urged  lliiil  inventors 
wo    I.   <  Inu  III   Die  coiiiiuunitv    wlm  hIiouIiI   Ih-  eiieounived,   and   not 


burdened  in  this  way.     It  was  necessary  to  stimulate  research  work,  and 
he  considered  that  the  abolition  of  the  patent  tax  was  a  suitable  subject 
to  take  up,  especially  at  the  present  time,  when  the  revision  of  the  patent 
laws  were  under  the  consideration  of  the  tiovernment. 
*  *  *  * 

Electric  Furnace  Progress. 

Although  tlie  Greaves-Etchells  electric  furnace  was  not  introduced 
until  1910,  the  number  oi  orders  secured  for  it  in  Great  Britain 
staitds  second  onlj'  in  tlie  list  of  makers.  The  numerous  plants 
installed  in  Sheffield  and  various  parts  of  the  country  are  employed 
on  alloy  steels,  liigh-speed  steels,  carbon  steels  and  steel  castings. 

During  the  past  year  the  furnace  was  introduced  into  the  United 
States.  The  C.S.A.  Government  have  ordered  five  furnaces  of  large 
capacity  for  their  arsenals  and  dockyards,  whilst  orders  have  been 
received  from  the  Halcomb  Steel  Co.,  Ford  Motor  Co.,  National  Radiator 
Co.,  Singer  Mfg.  Co.,  Stoddart  Union  Steel  Co.,  Primos  (_'hemical  Co., 
and  others.  Dr.  Matthews,  the  head  of  the  Halcomb  Steel  C'o.,  installed 
the  first  electric  furnace  in  the  United  States. in  190(5,  and  after  11  years' 
experience  of  electric  melting  he  has  now  adopted  the  Greaves-Etchells. 
The  Ford  Motor  Co.  is  using  the  Greaves-Etchells  furnace  to  make 
castings  for  the  ".  Liberty  "  aircraft  motor. 

Three  of  the  Greaves-Etchells  furnaces  are  also  on  order  for  armanent 
works  in  Spain,  and  one  is  being  supplied  to  New  Zealand  to  be  employed 
on  producing  steel  castings  from  scrap.  The  furnaces  in  use  in  Sheffield 
have,  it  is  reported,  turned  out  a  considerable  tonnage  of  high-speed 
steel  of  s.itisfactory  quality. 


Electricity     Supply. 

Extensions. 

Bermondsey  (London). — 'I'lie  London  County  Council  have  sanc- 
tioncil  ,1  luan  uf  lii.OOH  for  the  provision  of  a  rotary  converter. 

Cm  In  tlictcrmsuf  an  agreement  between  the  ('ounciland  the  London 
Electric  Supply  Corpn.  for  the  supply  of  electricity  in  bulk,  the  Council 
is  recpiired  within  18  months  of  the  date  of  the  agreement  *o  install  a 
suitable  converter  with  the  necessary  switchgear.  As  it  is  doubtful 
wliether  beneficial  use  can  be  made  of  the  converter  on  the  termination 
of  the  period  of  the  agreement,  which  is  for  three  years,  the"  London 
County  Council  have  fixed  the  period  of  repayment  at  three  years,  to  be 
extended  to  the  usual  15  years  from  the  date  of  borrowing  if  the  con- 
verter continues  to  be  of  beneficial  use  to  the  Council. 

Cardiff. — The  Corporation  has  secured  sanction  to  a  loan  of  X.WO 
for  cables  and  switchgear. 

Greenock. — The  Corporation  have  a](plied  to  the  Secretary  of 
Scotland  for  sanction  to  borrow  £51,500  for  immediate  extensions  of 
the  electricity  undertaking. 

Islington  (London). — The  London  County  ('ouncii  has  sanctioned 
the  borrowing  of  £5o,000  tor  tlie  pur)ioscs  ot  the  clectricitv  imder- 
taking. 

t:28,oi>0  is  for  a  .5.000  kw.  alternator,  conden.scr,  &c..  £14,000  for  two 
watcr-t ube  boilers,  steam  pipes  and  valves,  and  til ,tX)0  for  coal  bunkers 
aiul  conveying  plant.  The  sanction  is  given  on  condition  that  the 
(ouncii  repays  the  outstanding  loans  upon  displaied  plant,  boilers  and 
works.  Eight  boilers  liave  recently  been  disposed  of,  and  two  gene- 
rating .sets  will  be  displaced  by  the  new  set.  The  total  amount  involved 
is  £7,407,  and  instead  o'f  repaying  this  sum  only,  £45,093  will  be  raised  by 
loan.  The  London  County  Council  raise  no  objection  to  this,  ])rovidcd 
the  unexpired  terms  of  the  out^standing  42  year  loans  are  reduced  tii 
l.'i  yciirs  from  the  present  time. 

Manchester. — The  City  Treasurer  has  been  authorised  to  borrow 
£20.000  for  the  electric  supply  depaitinc^nt, 

Mansfleld. — The  Council  have  decided  to  apply  for  sanction  for 
extensions  of  the  electricity  generating  plant  iincl  mains  at  an 
estimated  cost  of  £2O..50O. 

Plymouth.  -The  Electricity  ('(inuiiitlcc  rccminnnul  that  applica- 
ti(Mi  he  made  to  the  L.  G.  Ko.ud  for  sanction  to  liornuv  £24,170  for 
for  tiubogenerator,  £;!,500  for  a  coMvcrler  and  L(i,  too  tor  new  cables 
and  switchgear. 

St.  Pancras  (London).  The  diief  electrical  engineer  (Mr.  S. 
Itaynes)  has  reported  to  the  l';ie(  tricity  Committee  thiit  having 
icgard  Ijo  the  shortage  of  plant,  and  the  ever  increasing  power  load, 
also  the  i)oor  runiung  elhciency  nlitaiMcd  by  operating  with  smivU 
units  of  plant,  it  is  desirahle  to  olitain  t«o  Ljungstroin  turbines  at 

a  cost  o(  nn.ooo. 

It  would  also  be  U'lcessary  to  spend  £(1,11(1(1  on  foundations,  switch 
gear  and  connections,  pump  house  and  lirculating  pipes,  itc.  The 
twii  Hri>wett  Linclley  engines  lould  then  be  done  away  with,  and 
with  a  I'.lt  ccrtilicate,  the  miikcrs  iif  the  turbines  anticipaic  that  thiy 
iciuld  deliver  au<l  iTccI  the  ptopnsed  new  si^ts  ill  si'Ven_or  eight  months. 
The  present  loiiil  is  over  (1,(111(1  kw.,  but  owing  to  Hlinrla(;e  they  were 
unitble  to  keop  up  til"  full  pressure  on  the  iniiins  at  miiximum  load  times, 
otherwise  the  (igiiic  wonM  reaeli  some  (l.oDO  kw..  and  Mr.  Baynes 
anticipated  a  eonsiderable  fin  I  her  increase  on  this  figure.  During  the 
twelve  months  lo  dale,  they  had  generated  over  I7i  luillion  units,  and 
eoiKiiined  :i7.(MHt  Ions  of  coal.      Ily  running  the  two  ;t,(l(Kt  kw.  turbines 


January  55,  1918. 


THE   ELECTRICIAN, 


621 


and  the  new  boilers  they  eould   handle   the  present  load  with  modern 
plant,  and  effect  an  ecorlfimy  in  coal  of  about  14,(l(l(»  tons  per  annum, 
which  would  effect  a  savin's  of  nearly  £22,000.     He  found  that  the 
Ljungstrom  turbine  was  more  economical  for  their  purpose  ;    and  any 
.  atteinpts  to  put  in  a  .5.(11111  kw.  set  would  involve  considerable  expendi- 
ture in  alterations  to  buil(liiii;s  and  the  provision  of  a  travelling  crane. 
The  Coniinittee,  after  cim-idcrinj;  the  matter,  adopted  the  engineers 
1  recommendation. 

The  Ministry  of  Munitions  has  intimated  that  it  i.s  not  desirable  to 

•  connect  new  ^customers  who  alreftdy  have  alternative  methods  of 
obtaining  light,  heat  or  power,  or  business  premises  not  used  directly  or 

.  indirectly  for  war  work. 

General. 

Callan  >lreland). — A  Kro,  -Mhich  occurred  at  the  local  electricity 
works  on  the  18th  inst.,  caused  damage  e.stiniated  at  £3,000. 

Dublin.— The  Engineer  to  the  Port  ancl  Docks  Board  has  reported 
on  the  (juestion  of  electricity  supply. 

The  generation  of  a  supply  by  the  Board  would  entail  capital  expen- 
ditureof  not  less  than  £ti,tKM)  within  three  years  :  the  replacing  of  existing 
plant  would  amount  U>  from  SU.TOO  to  j:iti,0OO,  of  which  sura  almost 
one-half  would  be  for  reserve  plant.  If  current  in  bulk  were  taken  from 
.  the  Corporation,  the  capital  for  converting  plant  would  be  £5,00(1,  and  for 
a  combined  day  and  night  load  the  Corporation  should  supply  at  Id.  per 
unit,  to  which  "would  be  added  cost  of  superintendence,  &c.,  estimated  at 
(say)  Id.  per  unit.  It  miaht  be  possible  to  effect  an  annual  saving  of 
£2,000  in  running  costs  anil  of  £10,000  in  capital  expenditure  by  pur- 

•  chase  in  bulk. 

Officials  of  the  Corporation  electrical  department  have  suggested  the 
following  methods  of  rendering  Cx>rporation  supply  available:  (o)  By 
crossing  the  Liffey  near  Kingsend  and  bringing  a  h.t.  supply  into  the 
port's  generating  station  ;  (i)  by  erecting  a  sub-station  at  Kogersons 
Quay,  transtorniing  and  converting  the  h.t.  current  to  jiass  into  the  Port 
Board's  main  on  the  south  side,  and  thence  across  the  river  by  the 
(-xisting  submarine  cables  :  (r)  by  taking  a  branch  off  the  ( 'lontarf  supply, 
earrying  same  along  the  East  Wallsroad  and  thence  to  the  port  power 
station, 

■rliiT'ii'Mt  islo  Im-  priril.(l.iTi.|riiii>ideredat  an  early  meeting  of  Board. 

Electricity  Supply  in  Greater  London.  —On  the  16th  inst.  a  private 
conference  of  rp)»rc.sciitalives  of  niuiiieipal  electricity  underta'.dngs 
in  (ireatcr  London  was  <-.illr(l  in  order  to  consider  the  fpiestion  of 
the  bulk  supply  of  electri<ity  within  the  area  of  the  L.CC.  and  in 
Greater  London.  Owing  to  the  engagement  clashing  with  another 
conierence  there  \sas  a  poor  attendance,  and  it  wa.s  decided  to  post- 
posiie  the  matter  and  to  call  another  meeting. 

Increased  Charges  for  Electrical  Energy.— The  charges  for  current 

lit  the  i.illowing  places  arc  Ijeing  im  ri-ascd  :  — 

At  Tonbridge  tlii'  cliargi-s  uri'  being  im  rcased  by  20  per  cent. 

At  Halifax  the  chiirges  are  iH-ing  imica.sed  by  I2.J  |ht  cent. 

(  licit,  idiam  I  oiincil  has  increasid  its  charges  to  private  consumers  by 
10  percent.,  making  a  total  increase  i,(  2(1  |kt  cent. 

The  (■•unity  of  London  Kleclri<-  .Supply  Co.  is  inereaHJng  its  charges  by 
1(1  |H-r  cent,  (making  a  liilal  iiicii'ase  of  fl.l  per  cent.)  for  power  and  5  per 
cent,  (total  .'10  |mt  cent.)7or  lighting. 

^'orrfrfio/i.  -The  charges  at  Belfast  have  iM-en  iiierensecl  by  jd.  |x.r 
unit  for  liKhtinu  and  ,",d.  for  power  and  heating  (not  jd.  as  stated  In  our 
last   j,.„..,. 

Monasterevan  ( Ireland).- -.V  .sujijily  of  electricity  Ih  now  available 
ill  this  cllstrjet.  The  engineer  res|)oimil)le  for  the'sehenie  is  Mr. 
I',  (iriltiii,  ,Mwl  I  he  contractors  arc  Messrs.  (,'.  H.  Kgnu&Co. 

Mylholmroyd.  The  I'rban  <  'ouncil  haa  assented  to  the  application 
ol  lliilil.ix  ('i.r|M,r,ilioii  for  a  provisional  electric  lighting  order. 

Private  Bill  Legislation  In  1918.     I'tie  Kxamiiiors  of  botii  Houses 

of  rarlmnieril  have  decided  to  report  the  following  Hills  as  Imviiig 
ionipljerl  with  the  .Standing  Ortlers  :   - 

t;|.ji|.  ■■st.rsliire  Kleclne  I'.iw.'r,  Slin.pshire.  \V>irce»ler«hir<.  A  .Stntrnnl- 
Mliin-  Kle.  tri(  .   l/ineaster  C  irp.>niti..ii.   Itillierhain  Corp.iration.  County 

of    London    Klectrie   Supply   ''•>.    I. I'.nderry   Corporation,    Vorkshiie 

Kl«-trt.-  I'.iwiT.  Dublin  A  South  {•ji'.i.iri  Unilway.  ,Mon-iiniilM-  Corp. 

ConHi.leiul.ie  opiH.mtion  in  iHiiik-  1. 11.  red  by  the  hienl  iiiilh.>riliei<lothe 
Vcrkilnr..  Kle.  tri.  I'nwer  Itill  llM.l.hri.iiehl.  Wiikeli.ld.  Slienirhl, 
l!..llierliiiiii   mid    lliiriisley   C..rp'.riite>nH,   m  well  »s  ~i.ni.'  ..rihel'rimn 

•  '.iiiieiU  III  the  ilHtrii  t,  liuve  il I"l  t.>  |ir>tition  ngninsi   the   liill  and 

|.irli,nliuly  ajainsi  ( 'In :),  win.  h  |.r..Mde«  th»t   '  l(  any  IckiiI  authority, 

.  'iiipmiv.  ImmIv  iir  person  (redii.-.l  (.'  a'  '  unilerlakiTs ')  iHs-nnie  S'lii, 
li..w..r.«i  .ilt-r  .Inn  1.  HUH.  t..  sii|i|.l\  ..li-elrK'nl  energv  in  any  di«lxi<  t 
Hiiliiii   tie-  .irea  o|  ..iipply  o(   lie     >..rU.hirr    Kl.^lri.     I'..«er  Co..  aiieh 

iiiid.-rtiik.ixliiill  lake  Iroin  He-  '  |""iv  nml  llie  ("nip.iiiv  .hall  nupply 

to  Nii.h  iiiidertnkerK  nil  the  el.,  tn.  .il  .  ii-rgy  n-gulnl..!  I>v  "U.li  under 
l«k.T.  (rom  liMix  to  tiiiii.  (iir  ili»inl.iili..ii  within  «ii.  h  .li«lri.l."  Th<- 
l«rni«  and  ...nditi..ii.  o(  mipplx  .lo  I"  !"•  Miillunlly  «ui.-.d  ii|H.ti  niid. 
(ailing  nyi.'i'iii.'iit,  lire  to  U.  .I.teim I  h\  the  Itonnl  1.1   Trnde. 

In  111..   Kill  of  the  Ci.nnly  ..I    I. I..n   Klwtri.'  Supply  (  .. .  )H.wer  la 

"oiiHht  I..  piiy  nut  of  il«  I  npil :«1  iiiler<.«t  At  the  rnle  i.f  ."i  |><T  cent  per 
luiioim  upon  iinv  ..Inn-,  nn.l  .1.  (..iilur.-  «I.Hk  imu.-.I  (..r  111..  pur|M»..  ol 
a.  .|iiiriiiM  the  u..ni-riiliii^  .lnli..n  .0.  i»l  Hnrkilig  ami  .  ..ii-lVii.  linn  lherr...n 
'    111.    w.irk.  nuthori>r>l  in  lltl;i  11"-  «ltKr'"K'»le  nin..iiiil  I..  U-  ...  |mM  (..r 

ithtin'.l  H  nut  lottMriMl  tl.Vi.tMMi.  ■  piki'i<iil  with  the  .  ..ii..ii(  .>!  tin.  Iliwril 
•i|  Trtt.1.'  "     The  iinlmied   nhitn.  eit|ilUl  ol   llie  Coiiip,>iiy   nnioiiiilK   to 


£300,000,  but  the  Bill  provides  that  the  interest  paid  out  of  capital  is 
not  to  operate  as  a  reduction  of  the  amount  paid  up  on  the  shares  or 
deljcnture  stock,  but  is  to  be  '  charged  by  the  Company  to  capital  as 
part  of  the  costs  of  construction  of  its  undertaking." 

Rotherham. — At  a  recent  meeting  of  ratepayers,  under  the  Borough 
Funds  Acts,  a  resolution  was  passed  approving  the  Bill  wliich  the 
Corporation  are  promoting,  in  order  to  acquire  the  electricity 
undertaking  of  the  Mexborough  &  Swinton  Tramways  Co.  in  Raw- 
marsh  and  Swinton,  to  extend  area  of  supply  of  their  electricity,  &c. 

The  estimates  of  the  expense  involve<l  include  £.iO.(lOO  for  the  purchase 
of  the  ele<;tricitv  undertakings  of  the  Mexborough  A:  .Swinton  Tramways- 
Co.,  £.51.5,(Kl(»  for  the  extension  of  the  Corporation's  generating  station, 
&c.,  £lti.i,000  for  substations,  transformers,  cables  and  mains. 

Walsall. — The  salary  of  the  accountant  of  the  electric  supply 
dep.irtment,  Mr.  C.  \V.  Cookson,  has  been  increased  by  £2(5  per 
annum,  and  that  of  the  tramways  chief  engineer,  Mr.  J.  R.  Taylor, 
by  £2.5  per  annum. 

Willesden. — Negotiations  are  proceeding  between  the  Urban 
Council  and  the  North  Metrojxilitan  Electric  Power  .Supply  Co.  for 
the  continuation  of  bulk  supply  after  March  31,  1918.* 

Application  is  to  be  renewed  to  the  L.(.:.Boar.i  for  permission  to  install 
two  new  500  kw.  rotary  converters  at  a  cost  of  £o.4(Ki. 

Telegraphy   and  Telephony. 

Chinese  Telegraphs.— -\t  the  end  of  ll'lT  there  were  40.01()  miles 
of  aerial  land  lines  in  the  country,  with  o(i,412  miles  of  conductors 
against  25,308  and  41,805  miles,  resi>eetively,  in  the  previous  year. 
There  were  also  three  submarine  cables  w  ith  an  aggregate  length  of 
2.002  nautical  miles. 

Wireless  Operators'  Wages.- The  Association  of  ^^i^elcss Tele- 
grai)hists,  w  hich  is  stated  to  have  a  membership  of  ov-'r  2.«.>00,  has 
demanded  an  immediate  increase  of  100  per  cent,  on  pre  war  rates  of 
wages. 

The  demand  has  been  submitted  to  the  Beck  Officers'  Panel  of  the 
Conciliation  Board,  but  the  as-sixiat ion's  executive  complain  that, 
although  their  organisation  is  representative  of  all  the  highly  skilled  wire- 
less operators  in  the  ,scrvice,  no  representative  of  the  association  had  been 
invited  to  take  part  in  the  proceiKlings.  .Marconi's  Wireless  Telegraph 
Co.  has  intimated  that  if  a  majority  of  the  membei^  expresse<l  a  desire 
"  recognition  "  would  be  extended  to  the  association. 

Electric   Traction. 

Blackburn.— The  tnunway  workers  have  tendereil  notices  to  cea>e 
work  on  I'eb.  I  unless  their  clauns  are  settleil. 

The  men  ask  for  the  payment  of  a  war  bonus  granted  from  the  first 
full  pay  dav  in  SepteiulKr  last ;  they  decline  to  work  with  non-unionists  ; 
and  they  object  to  any  persons  being  given  employmeut  except  dis 
iliarged  .sailors  and  soldiers. 

Glasgow  Tramways.  — Litst  week's  lieav\-  falls  of  snow,  followed  by 
the  thaw  on  Saturday,  had  a  serious  effect  on  the  tramway  service 
in  the  citv  and  377  Iramcars  had  to  be  withdrawn  on  Saturday. 

There  w"as  a  gri-at  accumulation  of  inciting  sn.>w  after  the  thaw  si>t  in. 
luid  the  slush  in  the  streets  was  so  deep  that  it  rei.ch..<l  the  motors  of  ih.' 
.ars  an.l  rendere.1  a  go<Kl  many  of  thi'iu  iisi-less,  tin  Satunlay  ."{.T  ears 
hul  to  be  witlulrawn  from  the  servi.e  on  a.-.ount  of  el.vtrical  trv.iibles. 
and  on  .Sundav  then-  were  onlv  niH.ut  half  the  usual  numU-r  of  ears  on 
the  stiivts.  (hving  to  the  pr.'s.-nt  shortnge  of  skilled  laU.iir  ami  the 
dilhcullv  of  getting  new  mnt.'rinl  the  work  of  r»-|>airiiig  the  ilamapxl 
.ars  will  ucessarilv  Ix-  slow,  and  it  is  ex|)...t<-d  that  two  or  tlmv  w.^-ks 
mav  .'lapse  lH-f..n'  tramwnv  service  can  Ih'  rt-store<l  t..  its  luirinni  .-on.litioii. 

I'll.-  traffic  on  the  Paislev  and  Oistri.t  Tramway  (V..  was  also  .seriously 
iiil.rriipl.<l.  mon-  partieularlv  in  ill.-  lUrrhea.l  s.>ctions.  (In  the  .lohn- 
«l..ne  an.l  KiUmnlian  sivtion  n  servi.  e  .  ..iil.l  ..nly  U-  mnintaiiie.1  U-tween 
Paisl.v  and  K.-rguslie  nn.l  .ui  the  lta.rli,.n.l  line  .nrs  .-..ul-l  1h-  run  .miy 
iH-tweeii  Pnisl.v  and  Potterhill.  xliil.-  the  l!.iifn-w  serxi.e  m.l  to  U. 
abaii.loii...l.     Of  40  .-ars  in  th..  ..r.liiiary  s.-rvi.  .•  onlv   12  .  ..uld  l>e  u«Ht, 

An  iii.iniry  was  held  last  wnk  by  Sherill  llar%.\  and  a  jury  into 
the  eiixuiastaiiees  atlemUiiB  the  deaths  of  llm-e  persons  as  t  he  r»<sult 
of  a  r'.'ent  tramwnv  ear  areidenl. 

Several  wilne«e«"wore  exainiii.Ml,  and  Ihe  evidence  gi>rn  vriis  »nuil»r 
t.i  that  given  nt  the  nMcnt  H..«r.l  ..I  Trn.le  in.i.iiry  The  .lri»er  ol  the 
trnni.nr  (.lames  Carnegie)  gnv..  evidence  nt   .  ..n.i.leml.le    eiigth.  and 

,l« that   he  e.timnt.-.l  the  s,«H.d  ol  the  .ar  m  Inknw  llic  ...rve  nt 

gu.-..u's  Park  lialo  no  Ix-twcen  live  nnd  .ix  ln>l>  -  >"  I'"",  '"d  Hint  tlie 
gn-nsv  .-.inililion  of  Ihe  railo  nc.  .uiiit.-.)  lor  the  "  ' 

A  lornial  venli.t.  in  nc.-..nUiue  with  th.-  e\    i  '  "}   I"'' 

jurv.  wli"«,M.-.l:    "Wenrool  opmiou   that    11  i"'   '  ?".T 

bv-the  trnm.ar  Inking  the  curve  „l  evcr«.x  e  ^,-..l  -.el  <l;r;'«'|l<  <«'• 
l.rnke.  ii..l  being  appli.-!  -oon  rnoniili.  l>»nm  1"  u.suft'.  lenM.glil.  Ihe 
.IriMrlailclloM-ollipeiirvciuliniel..  prrxent  nnn.cl.lent,  \\  r  irj^MU- 
nien.l  that  the  .Lipping  place  nt  tin*  nn.l  nil  nimiUr  curves  !«'  pla>-«M 
lM.f..relhe.iirveiniilen<l.>l  in  or  roiui.l  the  curve. 

Leads.  The  Triunwa>i«  Commiltee  i>ro|¥iKO  to  rc-nrraiige  nud 
l,v.«.|i  the  iiiiinlior  ol  slopping  pliue*. 

A.  it  1.  iiii|>.'..ib|e  I..  ..I.lnm  new  rniU.  the  tV^niniUrc  will  rvvidp  tllO  - 
irnii.  «ervi.  e  in  onler  to  «•!  Im-  .ecH..i.«  "I  lino  which  hnvc  i,..l  lo  »«H.r 
.vrrvh.-nvv  Irnlli..  nml  uliline  the  rniln  l..r  ol  her  •eelioiw  whirl,  nre 
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badly  in  need  of  repair.  The  sections  upon  which  it  is  proposed  to 
suspend  the  service  for  the  time  being  are  Street-lane,  Lawnswood  and 
■\Test-street.  It  is  intended  to  take  up  a  single  line  of  rails  in  each  section 
in  the  first  place,  and  utilise  it  for  repairs  elsewhere.  Should  it  be  neces- 
sary, the  other  set  of  rails  will  be  removed  later.  The  question  of  jnir- 
chasing  rails  from  other  towns  was  considered,  but  in  view  of  the  expense 
of  taking  up  the  rails,  the  aOowance  for  loss  of  revenue  and  the  eventual 
replacing  of  the  rails,  it  was  felt  that  the  cost  would  be  excessive. 

The  scheme  for  carrying  parcels  on  the  tramcars,  and  thus  relieving 
the  transport  difficulty  to  some  extent,  has  been  advanced  a  stage 
further,  and  it  is  hoped  to  bring  it  into  operation  in  about  a  month's  time. 

L.C.C.  Tramways.— On  Tuesday  the  Highways  Committee  reported 
on  the  congestion  of  tramway  traffic  at  Victoria. 

Six  tramway  s?r%-ices  from  various  parts  of  South  London  converge.at 
the  Victoria  terminus,  and  during  the  busiest  hours  of  the  day  about  80 
tramcars  depart  per  hour.  The  number  of  passengers  boarding  and 
leaving  the  cars  is  greater  than  at  any  other  dead-end  terminus  in  London, 
and  the  traffic  during  the  evening  has  the  peculiarity  that,  while  its  out- 
going is  at  its  heaviest,  the  number  of  incoming  passengers  is  very  con- 
siderable. The  Committee  proposed,  as  the  be«t  solution  of  the  diffi- 
culties, the  construction  of  a  loop  line  via  (Tillingham-strect  and  Wilton- 
road,  but  neither  the  Commissioner  of  Police  nor  the  Westminster  City 
Council  would  consent.  It  is  exjjected  that  the  difficulties  will  be  partly 
met  by  a  construction,  which  has  been  put  in  hand,  of  a  cross-over, 
providing  for  the  increase  of  the  number  of  cars  loading  simultaneously 
frf^m  four  to  six, 

Wd'jei  in  the  Electrical  Branch. — The  Committee  reported  having  had 
imder  consideration  the  decision  of  Sir  (Jeo.  Askwith,  providing  that 
men  working  on  time  rates  in  generating  stations  and  sub-stations  and 
on  mains  directly  concerned  in  the  generation  and  distribution  of  elec- 
trical energj-  (including  the  technical  staff)  were  to  receive  a  bonus  of 
I2i  per  cent,  as  from  the  begiiming  of  the  first  full  pay  after  Oct.  13, 
1917.  The  decision  had  been  adopted  by  employers  generally,  and 
.should,  the  Committee  thought,  be  accepted  by  the  Council,  and  applied 
to  the  grades  concerned  in  the  electrical  branch  of  the  tramways  depart- 
ment. 

-A  recommendation  to  this  effect  was  agreed  to. 

Miscellaneous. 

British  Industries  Fair, — Owing  to  the  severe  weather,  the  opening 
•  l.itf  of  tlii.-^  I'.iii-  lias  been  jiostjxined  until  May  6, 

Electricity  in  Lead  Mining.— The  Rheidoc  (Cardigan)  Lead  Mining 
Co,  proposes  to  jmt  down  electric  generating  plant  for  power  and 
lighting. 

Electrolytic  Refining  of  Zinc— It  is  announced  that  the  Electro- 
lytic Zinc  Co.,  of  .\uslralia  J'ruprietary,  has  begun  operations  at  its 
plant  in  Ta.siliania. 

The  company  was  formed  on  .MayvUi  last  with  a  capital  of  tl, 000,000 
l>y  a  number  of  Australian  producers  of  zinc  concentrates,  to  erect  works 
for  the  clectrolytii-  treatment  of  zinc  concentrates  and  the  production 
of  high-grade  spelter.     The  jihint  ha."  a  capacity  of  100  tons  jier  day. 

Import  Prohibition. — The  importation  into  the  United  Kingdom 
of  antimony  and  regulus  and  antimony  sulphate  has  been  ])rohibited. 

U.S.A.  Truck  Owners'  Conference.— The  third  Truck  Owners' Coji 
Uwun-  w  ill  U-  held  in  New  ^ork  City  on  March  8  and  9  next. 

The  prngramnie  will  be  an  extensive  one,  and  a  cordial  invitation  has 
been  e.\l<;n<led  to  t  ruck  owners  and  operators  who  are  not  manufacturers 
or  deulerH  in  Iruekn  or  equipment  to  attend  all  meetings.  Committees 
have  bei-n  working  for  u  year  on  the  proposed  national  standard  cost 
•  VHtem  for  motor  InickH,  with  llic  ('O-opcration  of  truck  associations  and 
niitionnl  liUHinewi  ncwiiiationH,  The  syHlem  reported  favourably  at  the 
(But  conference  will  again  be  brought  up  for  dimuHsion,  and,  if  agreeable 
to  the  aHitrmbled  delegates,  adoptcil  um  standard. 

Kdu<*.ati(inal. 

University  of  London.  Ihc  Scmlc  ^^ll|  proceed  to  elect  external 
exiuiiiiKirii  for  i-XiiniinHliiMH  (other  tluiM  Mu-(licnl)  above  the  matricii. 
latioM.  iiiclndilig  one  in  plixHicH  anil  one  in  mathematics  for  the 
year  l!tlM-l!l;  t«o  in  i'iiKiii<-<Tiii;{  anil  one  in  engineering  drawing 
■ind  deign  for  the  year  litlH.  I'aryicnliirM  of  reiriuneratioii  and 
diitir«  ni.n  be  obtained  from,  and  canilldateK  must  cend  their  names 
I...  the  exierna!  rcTixtrar.  .Mr.  (avrrge  I'".  Coodchild,  .M.A.,  H.Sc.,  by 

I'el,,    li. 

University  of  Liverpool.— Th-j  L<)nl  Term  rMmrneneed  on  .Ian.  I(». 
Ill  the  I'niiiltv  of  l';ngitll^e^illg  there  are  coinwK  of  jiiHtniclioii  in 
ill  1  Irliiil,  civil,  mi'i'lninical  and  niariTH'  tiigiini'ring,  pliyhicH,  \e. 
The  I'litruni'C  exiiiiiiiiatioii  niiiNt  lie  pasMcil  to  M'ciire  adinisKion  to 
I  lie  (oiiriiei  111  instnieliiiii  in  the  faciilly.  l'roH|ieetUMeH  (lom  the 
ii'i'iiitnir,  Mr.  Kwdard  Carey, 

Ten<Iors    Invited    and   Ar.eepled. 

Telephone  Material, 

TiMil.i,  ,.ic  ihvil.'d  by  Fell.  L'7  for  Miipply  mid  delivery  to  the 
I'otlmiiiNT-tieneral'it  Depiirlmeiil  of  Soutli  AuMlralia  of  Telephone 
Mii'irial  ii!i  jht  whrdiileK  ITil  and  Im;|.  .S|M.(j||ii  iiIIoiim,  ,Vr.,  fri.in  (lie 
''rriiiionweiilth  Oniceit,  .'Vimtralia  IIuiumv  Strand,  I.omiIom,  W.C.  2. 
"    ■    •nlvtrllK' lilt  III. 


The  Deputy  Postmaster-Ceneral,  Sydney  (N.S.W.)  requires* 
tenders  by  2.30  p.m.  Jan,  28  for  the  sujiply  of  telephone  and' 
switchboard  parts  (Schedule  643  K.S.W.)  for  the  Australian 
Commonwealth  Postmaster-General's  Department,  Specificatioui 
rom  the  Deputy  Postmaster-General. 

Electric  Crane. 

JIaxchestek  Waterworks  Committee  require  tenders  by  Feb.  2 
for  the  supply  of  an  electrically-driven  Radial  Ann  Crane,  Speci' 
fication,  &c,,  from  the  Secretary  of  the  Waterworks  Dept.,  Town  Hall,. 
Manchester, 

Electrical  and  General  Stores. 

ToXTETH  Park  Guardians  require  tenders  by  noon  .Jan,  27  for 
three  months'  Electrical  and  Engineers'  Supplies,  Iromnongery, 
Oils,  &c.  Forms  of  tender  from  the  Clerk,  15,  High  Park-street, 
Liverpool,  ^ 


Gla.sgow, — The  Ti-amways  Conuuittee  has  accepted  the  tender  of 
Messrs,  Dyer  &  Young  for  commutators,  and  that  of  the  Mieanite  & 
Insulators  Co.  for  leatheroid. 

Leeds. — The  Council  has  recently  placed  an  order  with  Messrs. 
Richardsons,  '\\''estgarth  &  Co.  for  a  6,000-k\v.  turbo-generator, 

Bkadfoed. — The  Electricity  Committee  has  accepted  the  tender 
of  Hick,  Hargreaves  &  Co.  tor  the  supply  of  surface  condensing 
plant,  and  that  of  the  Stanton  Iron  Co.  for  c.-L  circulating  pities. 

Poplar  (London). — The  Borough  Council  has  accepted  the  tender 
of  Ferguson's  Superheater,  Ltd,  (at  £250)  for  a  sujjerheater,  to  cost 
an  additional  f.'JO, 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  British  Govermnent  Departments  during  December  I9I7  :  — 

War  Office.— Coventry  Simplex  Engines  (Ltd.),  W.  H.  Dorman  &  Co.  and  R.  A.  Lister 
8t  Co..  generating  sets. 

H.M.  Office  ot  Works.— R.  Hornsby  &  Sons  and  British  Thomson-Houston  Co.,  engine, 
generators  and  switchboard,  extension  at  Bromley  O.W,  Stores  :  Waygcod,  Otis  (Ltd.), 
lift  at  New  Science  M  usjum  ;  Duncan  Watson  &  Co. ,  electric  wiring  at  Ministry  of  Shipping 
St.  James's  Park  ;   Colston ,  Electrical  Co.  engineering   abour  in  Bristol  district. 

Post  Office. — Siemens  Bros.  &  Co.,  protective  apparatus ;  British  L,  M.  Ericsson  Mfg,. 
Co.  .Walters  Electrical  Mfg.  Co.  and  Western  Electric  Co..  telephone  apparatus  :  Creed 
&  Co.,  buzzer  indicators  ;  Telegraph  Construction  &  Maintenance  Co.,  submarine  cable  ; 
W.  T.  Henley's  Telegraph  Works  Co.,  Johnson  &  Phillips,  Siemens  Bros.  &  Co.  and 
Telegraph  Construction  &  Maintenance  Co.,  telegraph  cable  ;  London  Electric  Wire  Co, 
k  Smiths  and  Peel-Conner  Telephone  Works,  telephone  cards  ;  Beardsmore  &  West  and 
W.  Makinson  &  Sons,  wood  drums  ;  Doulton  &  Co..  stoneware  ducts  ;  J.  Macintyre  &Co., 
insulators;  Crystalate  Mfg.  Co.,  telephone  Mouthpieces:  British  Insulated  &  Helsby 
Cables,  cable  distribution  plugs  ;  T,  Bolton  &  Sons,  bronze  wire  ;  C.  Macintosh  &  Co, 
flameproof  wire. 

Appointments  Vacant  and  Filled. 

A  constructional  engineer  is  wanted  to  take  charge  of  the  erection 
of  large  power  station.  Applications  to  Director  of  Filcctric  Power 
Supply,  Ministry  of  Munitions,  8,  Northuniberland-avenue,  London, 
W.C',  2,     iSee  advertisement.        xi 

A  senior  lecturer  in  electrical  engineering  is  required  for  the 
Portsmouth  Municipal  College.  Salary  £200,  rising  to  £250  by  £10 
annual  increments,  A  workshop  instructor  in  electrical  engineering 
is  also  required  at  the  College,  Forms  of  apjilication  from  the  Secre- 
tary, Mr.  H.  K.  C'urtis.     See  adverli-'^eiiieul. 

A  woman  lecturer  in  electricity  is  required  at  the  Merchant  Ven- 
turers' Technical  College,  .Bristol.  Salary  £250  per  annum.  Par- 
ticulars and  forms  of  application  front  the  Registrar.  See  ndrerli.sement. 

A  teacher  i.s  rcqtiired  to  organise  and  conduct  classes  for  training 
disabled  soldiers  in  electrical  subjects ;  part-thne  engagement ; 
salary  about  £-1  per  week,  Particidars  from  the  Clerk,  Education 
t)fliee.s,  Catharine-street,  Cardilf,     See  adrertisemeiil. 

A  switchboard^ attendant  is  r.^ipured  by  the  Derby  Corporation 
electricity  department.  Apiilications  to  Borough  IClectrical  En- 
gineer, Full-street.  Derby,     Se(^.fidn'rlinemeiil. 

Xorthw'ieli  Electric  Sup]ily  Co.  (Ltd.)  requiics  an  engineer  and 
secretary.     Applicatiiins  t  i  the  Cliairniiin.     Srr  ndrerlinemoil. 

A  shift  engineer  is  wanted  for  South  Shielils  Ekntricity  Depart- 
ment. Commencing  salary  £;i  per  week.  .Apiilicatioim  to  the 
Uorough  electrieid  engineer,  Mr.  H.  S,  Elli.s,     See  tidiYrH.ieiiient. 

A  theatrical  electrician  is  wanted  for  a  provincial  theatre.  See 
iidivrtimment. 


A   fiiicman  is  rcc(uiicd   for  clcclrical   iiisiniiuiiit  \Mirli 
'•hirti^niicil. 


s.     See  an 
f  electrical 


Am  electrical  eiigiiicci  is  wmited  for  the  niaiiitenai 
plant  at  JUinonloii,  London,  N,     iS'ec  ttdveiiini'iiii'.iil. 

Birminghaui  Tramways  Cominitlee  reipiire  a  woikshop  su))er 
inleiideiit.  (.'ommencing  salary  £400,  rising  lo  .I'-IOO  per  aniiuni 
.\p|iliealioiiH  t<i  (Jeiieral  Mainiger  by  I'Vh.  5. 
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Applications  are  invited  for  the  post  of  Hea'd  of  the  Department 
of  electrical  engineering  and  physics  of  the  Victoria  Jubilee  Technical 
Institute,  Bombay.  Salary  Rs.  700.  Applications  by  March  31, 
1918,  to  Mr.  D.  E.  Wacha,  Honorary  Secretary  of  Board  of  Trustees, 
Byculla,  Bombay,  India. 


\ 


Mr.  J.  R.  Walker  has  been  apjiointed  an  assistant  engineer  at  the 
(Jreenwich  power  station  of  the  L.C.C.  Tramways  Department. 

Hiisiness  Items. 

The  address  of  the  Sheffield  branch  of  the  India  Rubber,  Gutta 
Percha  &  Telegraph  Works  Co.,  Ltd.,  is  now  at  88-90,  Queen-street, 
Sheffield. 

.las.  Stevens  and  Robt.  F.  Brown,  electrical  engineers,  I  9a,  Mains- 
street,  Glasgow,  have  di.s.solvcd  partnership.  Debts  by  Mr.  Brown, 
who  will  trade  in  his  own  name  at  the  same  address. 

The  business  of  Messrs.  K.  G.  Appleby  &  Co.,  Ltd.,  12,  The  Broad- 
way, Westmin.ster,  S.W.I,  has  been  converted  into  a  private  Uniited 
company,  for  family  reasons,  and  with  a  view  to  taking  into  partner- 
ship Mr.  G.  H.  Bentlcy  and  Mr.  W.  E.  Lee,  who  have  for  many  years 
helped  in  the  successful  development  of  the  business.  The  company 
will  trade  as  E.  G.  Appleby  &  Co.,  Ltd.,  and  the  business  will  be 
continued  under  the  same  management. 

Automatic  Circuit  Breakers.  The  British  Thomson-Houston  Co. 
have  recently  issued  list  No.  4,221,  which  gives  illustrated  particualrs 
and  prices  of  their  automatic  circuit  breakers  for  alternating  and 
continuous  current  circuits. 

Foreign  Propaganda.  .Messrs.  Vickcrs  (Ltd.),  Broadway.  West- 
Miinstcr.  S.W.I,  li;is  recently  issued  a  neat  pamphlet  iP.X.  101)  in 
Knglish,  rrcncli,  Spanish  an<l  Italian,  containing  some  typical 
examples  of  the  electrical  plant  manufactured  by  the  company. 

The  pamphlet  is  well  printed  and  the  illustrations  and  views  of  the 
yi-niTftting  .tets,  motors  and  riectriially-driven  machinery  are  so  clear 
and  heautifidly  printed  that  tlmsi'  who  receive  the  pamphlet  will  he  fully 
inipre*.Hed  by  the  capacity  <>f  thi'  ennipany  to  supply  all  re<iiiiremei\ts 
for  iiKlustriul  power  and  liglitiu),'  purposes. 

The  eomimny  has  also  istiied  neat  blotters  bearing  illustrations  of 
some  of  its  manufactures,  with  iles(  riptions  in  English  and  other  lan- 
^Min^'cs. 

Wotan  Traction  Type  Lamps.  .Messrs.  Siemens  Bros.  Dynamo 
Wiirks  (Ltd.)  advise  us  lliiit  Wotan  traction  type  lamps  have  been 
adopted  for  use  on  the  L.('.C.  tramcars  and  a  contract  has  been 
placed  with  them  to  cover  the  total  recjuiremenrs  for  the  ensuing 
12  iimnths.     The  number  of  lamjis  ivipiir.-d  will  be  appru.xiniately 

I. ".(I.IK  Ml. 

Lamp  Fittings.  Kngineering  \  .Are  Lamps  (Ltd.),  Sphere  Works, 
.'^t.  .Mbaiis,  liavi-  issued  their  list  of  specially  designed  tittings. 
suitable  for  use  with  half. watt  and  metal  lilament  lani]>s.  A  con- 
siderable number  of  alteriuitivc  <lesigiis  are  shown,  |>urticularly 
suitable  for  works  and  industrial  lighting. 

The  pal  terns  shown  in  the  list  i<piii|irisi'  ji  variety  of  tiltiniirH  for  interior 
lilfhtini!,  iiKlin'il,  niid  «enii  indireel,  iiiul  nntilnor  li^ihtinu  "r  for  ex|H>sed 
|»i»ili<iiiH,  tlie  liiller  lii'inK  ftirnished  willi  >  niter  clear  or  upale.HcenI  glolics. 
Some  of  ilie  tillinu's  nri-  supplieil  .omplele  with  iiit  nut  ninl  suhslitu. 
lionnl  ri'smluiiee  for  use  on  highvo|lai;e  lin  iilIH,  or  for  series  lighting, 
while  roliusi  lie<iii){onal  liiiiterns  ari'  mIm>  illimtriileil  im  nil  alternative  tu 
L'lolieM.  All  these  Hpee  iiilities  all'  inanndn  liiie,l  «(  I  be  eompnnVM  works 
;ll.St.  .\ll„.ll-. 

Flash  Lamps  and  Electrical  Accessories.  Thi'  "  7.  "  Kleetrie  Lamp 
.Mfy.  Co.  (Ltd.).  Soiithlields.  Loii.loii.  nW.  I.s.  has  recently  issued  a 
leallrt  (G.S.  I)  giving  rlrtnilH  (with  prieus)  u(  Iho  (iifTerciit  tyiKM  o( 
llash  hull ps  and  lialtcrieN  HUpplied  liv  tlirin. 

The  I'oiiipiiiiy  lius  also  »i>iil  us  iIm  ■'  ■  f  r  eneloniiiu  in  i-nveliipcs, 
si'lliiij/  out   pitrMeiilnri  of    its  il. .  ■  -in   siork.     Tln-se  in- 

<  hide   eleetrie    wiri'«    niid    i  iilili  ■•.   i  I    rnotoi",  eliilrie    tires, 

lie.  In.    li.nlHitf  .111.1  kiiii.'  .>|.|'«>  "  '        < '  nud  •hiid.'s.  .V.'. 

Plant  Wanted.  M.H-rs.  Krv  n  v  I  .hv  Milal  Works  (  Ltd!),  U-U\\. 
worlli.  Mills,  ii.K.rli'.i'  |..r  .1  ■  .l.lii'  iM..|.>r  ..(  .d>.>iil  2<NI||.|-.. 
ri(N)  \oIIh. 

I  .iiiii  iiliil  ions. 

The  Cliiimx  .'^top|lcr  ft  Kii..Mii.'  <  o.  (Ltd.)  IN  U-iiig  wiuiml  up 
voluiitiirily,  and  Mr.  <'has.  ltevii..l.l-<.  M,  (irrAham-'trcrt,  Utiidoii, 
K.C.  2,  has  \>vrn  ap|Miiiiled  li.|iiidiitiir.  CIniliis  bv  I'Vb,  111  <<■ 
Mr.  lieym.lds. 

All  iinler  fur  (lie  »indiiiu  up  of  W.  Mertciis  >t  <'.i.  I  Ltd.).  I  Ml, 
I'liisliiiry  pavpiiiriit,  K.C..  wiih  im  ide  in  tho  High  Court  on  .Inn,  L'l, 

Mel'hnil  >V  Sinip.'oin  (Ltd)  i'<  Iwuig  wmiml  up  xolunlarily.  niul 
^Ii  i:  K  l.aiicp,  Kinsbiiry  I'.n.'inent  lli)iiii<<.  K.C.  1  (v»ilh  .MeMrn,  I). 
N.  ^li  n\  iind  T.  .S.  CiM-kliiirii  .is  .m  iidvisury  riMumiltti')  luua  Ihvii 
»lil«.iiil.d  hi|Uida|i>r.      Claiiiis  t.i  .Mr.  b-vie  by  Feb.  2i», 


Companies'    Meetings  and    Reports. 


ADELAIDE  ELECTRIC  SUPPLY  CO.  (LTD.)— The  report  for  the  year 
ended  Aug.  31,  1917,  states  that  £6,727.  6s.  has  been  applied  in  writing 
off  sundry  items  of  plant  and  capital  expenditure,  and  the  total  capital 
expenditure  (including  £40,628  spent  during  the  year),  less  amounts 
written  off  (£18,801),  is  £923,63.5.  The  gross  revenue  for  the  past  year 
was  £154,451,  compared  with  £136.541.  Is.  lid.  for  1915-16,  an  increase 
of  13  per  cent.  After  payment  of  management  and  general  expenses  in 
London  and  Adelaide,  and  after  providing  for  debenture  stock  service 
fund  and  allocating  £5,000  to  reserve  for  income  tax  and  excess  profits 
duty,  the  balance  was  £58.211.  Deducting  the  preference  dividend  for 
the  half-year  ended  Feb.  28.  1917.  and  the  interim  ordinary  dividend  of 
5  per  cent.,  there  remained  £33,612.  The  directors  recommend  payment 
of  the  dividend  on  the  6  per  cent,  preference  shares  for  the  half-year 
ended  .Vug.  31,  1917  (£7,500),  and  a  final  dividend  of  7  per  cent.,  tax  free, 
on  the  ordinarv  shares,  making  12  percent,  for  the  vear  (£24.472.  lis.  4d.), 
leaving  £1,639*  I5s.  2d.  With  £9,160.  12s.  5d.  brought  forward,  the  total 
credit  balance  to  be  carried  forward  is  £10,800.  7s.  7d.  Notwithstanding 
the  adverse  influence  of  the  war.  the  steady  development  of  the  com- 
pany's business  continues.  There  are  19,500  consumers  (against  17,732), 
and  the  total  connections  (including  10,221  H.p.  in  motors)  are  equal  to 
24,641  kw.  (against  22,6147  kw.).  The  units  sold  were  9,330,495 
(against  8,388,345),  The  area  of  the  districts  covered  by  the  company's 
statutory  powers  is  approximately  155  sq.  miles,  with  a  population  of 
224,000  ;  and  a  supply  is  now  available  in  460  miles  of  streets,  an 
increase  of  20  miles  during  the  year.  During  the  year  the  power 
supply  increased  by  10  per  cent.,  and  the  total  connections  (including 
lamps,  motors,  heatini;,  cooking  and  other  apparatus)  increased  by 
!l  |)i-r  rent. 

BRITISH  ALUMINIUM  CO.  (LTD.)— At  an  extraordinary  me<'ting  last 
week  a  resolution  was  passed  empowering  the  Coini>any  to  iircKi-ed  «ntli 
their  Bill  for  powers  to  construct  works  for  tleveloping  their  uiulertakinc 
and  generating  electric  power.  &c.  The  chairman  (Mr.  \.  W.  Tait)  said 
that  they  hail  been  fortunate  in  tindin.:  what  he  believed  to  be  the  largest 
availal)lc  water-power  in  (Jreat  Britain,  and  all  the  more  so  as  it  was 
capable  of  development  adjacent  to  their  KinUK-hleven  factory,  at  pn-sont 
the  largest  hydro.electric  station  in  the  country.  The  economy  ri'sulting 
from  concentration  of  production  was  obvious.  The  sthenie  involvetl 
the  erection  of  a  dam  at  the  outflow  of  the  River  .Sivam  from  IxH-h 
I..aggaii.  a  tunnel  or  a-.iiieduct  therefrom  diverting  into  Loch  Treig.  the 
wat-ers  draining  into  1-och  l..aggan.  the  collection  of  a  nunilyr  of  streams 
flowini;  down  the  Ben  Xevis  range.  &c..  and  finally  a  tunnel,  appmxi- 
mately  nine  miles  in  length,  to  convey  the  wati-r  from  Lo»li  Treig  to  » 
point  above  Kinl.Kliiuore.  The  [Hiwi-r  iivailabli-  at  KinliH-hmore  was 
estimated  to  be  of  approximately  liO.IKMI  h.p..  and  the  cost  of  the  water, 
power  developin.'ut  w.is  estimated  by  their  I'ngim-ors  on  a  postwar  twsis 
at  £I..")!I4.S7I>.  I.i  whieh  had  to  Ik-  adilwl  the  cost  of  the  necessary  faetory 
and  ini'ideulat  expeuilitiire. 

MELBOURNE    BLBCTRIO    SUPPLY    CO.     (LTD.).— The    n'lM.rt    of  the 
diiT.  t.irs  for  y.Nir  eml.-.l  .\ug.  31,  I!tl7,  stales  that  the  total  net  capital 
exixMiditure  al  Mellxiuriie  is  £I,18S,.")74,  and  at  Ceelong  £183,527,  a  total 
of  £1.372,101  (aiiuinst  £21,946).     The  «n>ss  profit  during  the  year  from 
the  .MellHiunie  and  Cwlontj  undertakings  was  £151.304.  comparvd  with 
£143,315   for   the   privediiii!  year,   an   inen-ase  of  5J    jx-r  cent.     .Vftor 
payment  of  d.'lH>nlure  and  iH.nd  inten-sl.  anil  iunnak:emen(  and  u'cnernl 
i-x|M'nses  III  |/>nd.in.  and  after  allocaliu);  £2..'>00  to  first  ilelx^itun-  stivk 
siiikiiit:  fuii.l.  £3,08)1  l.'is.    Id.  to  consolidated  delH>nliiri<  .sI.k  U  ^inkinc 
fuiiil.  tl.SIKI  lo  income  certificate  siTvieo  fund.  £IO.(Mm  to  ten. nil  r.servo, 
and  l'2il.tHi  Mo  reserve  on  account  of  iuiomi-  lax  ami  i'xi<«-  vi    t  '  -  .bit  y. 
and  wriliutf  £3,7S4  off  civsl  of  bond  issue,  and  £5,470  II-    i 
items   of   plant,    Jtc,   Ihe  cnnlit    baliiine   was   £60.713       I 
divideuil  on  the  seven  (H-r  cent,  lirsl   luiniil.iiiv.    I'l.  (■ 
the  half  year  .-u.I.mI   Feb.  28.   1017.  Ihe  ml"  ■  m 

on  tliee.MiH..|i(lnl..<|   ordinary  sloik  tlii' avail  '-.  Id. 

Til.'  .111. .  1.1  .  1.-.  ..nimeiid  payment  of  \\w  .1.  .  en(. 

|i.    '  pri'd-ri'llce  Klinrr-   (.>r   hull  1017 

1 1  .  lud  .liviilend  of  .".  jsr  .  .nl     ■  I'l.-I 

.■I  inakini!    10   |«'r  .enl.    (or   ■  "'  '• 

1 1  '   is£|o.il72  lOr  I.I    .  Will.  ' 

1    •  I  (orwani  is  £72,SIH  I  I- 

■    i..ial  .onnei  lions  |iii.  I.. 

1    M,it07  k».   Ill   101.  -l'l 

.1    23.1HI2.0.S4)  \  -.843 

lions  e.in.il  I  .   I.'ii:  ■   1     l'l 

111.. I. .!-...,»,.. 1.-1  i.;.sj !,».  Ill  I'"' 

l.,MO.!llll       The  aivii  ..(  III.'    . 

Ilie  I  ..iiip.iiiN  »  >lnliilor\    p..». 

popillalloll   ..(   :i6ll.lNNI  :     AUd   It   slip)  . 

..Ir,-el..    nil    111.  te.i.e  of    32  mile.    d.. 

.'\.|llM\e   ..I    III.'    bulk    '<llppl.V    wlll.'ll    ' 

lis  al  iiulh..|il«'>  of  si>vernl  oiillviiiu  .i.-u.   i-       li.i. 

<1ipplv   iii.r.n«'.|   bv    17    |K'r  ..ill  .   111.-  .  1.-.  In.    ii'  I 

ln'iliKispiiMilenl  In  j:i,7|8  II  I-       I'll.- I..lnl  ■  onne.  i .  i    . 

niolora,    heaiiiiif.   omkinu.   And   other  «|i(Mr«lUs)  111.1.^.-^4   li,\    lit  |s^ 

eeni  ,  Iho    total  uniln   mild  by   Ml  |»«T  ernl.,  mi'l    the  pnnw  rpvpnuc  by 

17   !•.  I  .  .-Ill 
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New  Companies,  Mortgages  and 
Charges,  &c. 


Ne^v^  Companies. 

BASEBE,  SADLER  &  CO.  (LTD.)  (149,3(>2.)— Private  company. 
Eew.  .Ian.  11.  capital  £7.000  in  £1  shares,  to  enter  into  an  agreement 
witli  Z.  C.  Baselie  and  J.  Sadler  (trading  as  '  Basebe,  Sadler  &  Co.," 
-and  to  carry  on  the  business  of  electrical  and  mechanical  engineers  and 
contractors."  smiths,  machinists,  tool  makers.  &c.  First  directors  are 
A.  C.  Basebe  and  J.  Sadler.  Reg.  office  :  49.  (Josclien- buildings,  Hen- 
rietta-street. W.C.  2. 

BIRUINGHAH  ELECTRIC  SUPPLY  CO.  (LTD.)  ( 149.:i77.)— Reg.  .Jan.  15, 
•capital  £2,000  in  £1  shares,  to  carry  on  at  Birmingham  and  elsewhere 
in  I>erbv  the  business  of  an  electric  lighting  and  supply  company,  &c. 
First  directors  are  H.  Phipps.  H.  H.  Bercsford,  f.  E.  Tissington  and 
K.  Wharton,  all  of  Chesterfield. 

MULTIPLE  FUSES  (LTD.)  (149,397.) — Private  company.  Reg. 
.Jan.  17,  cajiital  £1.100  in  £1  shares,  electrical  engineers  and  contractors, 
suppliers  of  electricity,  manufacturers  of  and  dealers  in  electric  and 
galvanic  apparatus,  rubber,  asbestos,  insulating  and  other  materials,  &c. 
First  directors  are  E.  S.  Conradi  and  .].  F.  Conradi.  Reg.  oflRce  :  6-8, 
Roseberj'-avenue,  E.C.  1. 

Mortgages  and  Charges. 

LAING- WHARTON  (LTD.) — .Mortgage  debentures  dated  .Jan.  4,  1918- 
to  secure  £7011.  (hiracd  on  Company's  imdcrtaking  and  property, 
present  and  future.      Holder:    .Minister  of  Munitions. 


City   Notes. 


The   Round   Tahle. 

By  "  kVA." 

The  Germans  are  u,sing  iron  for  the  manufacture  of  commu- 
tators. Surely  this  must  mean  that  the  iron  has  entered  into 
their  souls  as  well  as  their  poles  ! 

*  *         ♦         * 

Congratulations  and  hearty  good  wishes  to  Mr.  H.  Faraday 
Proctor  upon  his  completion  of  a  quarter  of  a  century  at  Bristol. 
We  shall  have  big  things  in  power  supply  in  the  West  if  he  con- 
tinues to  carry  on  as  he  has  done.  He  enjoys  a  reputation 
for  an  undecipherable  signature,  but  in  this  he  is  consistently 
electrical,  for  his  writing  of  his  name  is  truly  non-inductive  ; 
it  ajipears  to  be,  even  if  it  is  not,  wound  back  on  itself ! 

*  *         *         * 

"  The  Skyscraper,"  to  which  I  referred  ir  a  recent  issue,  is  a 
publication  intended  to  cheer  up  the  lads  of  the  Loudon  air 
defence,  searchlight  section.  I  should  say  that  it  succeeds 
admirably.  It  is  conducted  by  the  men  who  "  spot  "  the  Hun 
during  his  attacks  on  the  Metropolis.  The  copy  sent  to  me  is 
No.  i,  Vol.  III.,  and  judging  by  the  "ads."  the  venture  should 
leave  a  margin  for  cigarettesavK/beer!  The  sketches  are  cleverly 
done  and  are  quite  apropos  of  the  work  of  the  corps.  The 
editors  and  their  assistants  are  to  be  congratulated  upon  an 
altogether  happy  production. 


ANGLO-AMERICAN  TELEGRAPH  CO.  (LTD.)— The  directors  have  declared 
the  foilowiiiL'  dividends  tu  (l(js,-  of  year  1917:  Balance  dividends  of 
£1.  lO-i.  per  cent,  upon  the  ordinary  con.solidated  stock  and  of  £1.  10s. 
j)cr  cent,  upon  the  preferred  stock  (both  less  tax)  and  a  first  and  final 
dividend  of  £1.  lOs.  per  cent,  upon  the  deferred  stock  (less  tax).  Divi- 
<lcnd.-(  are  payable  Feb.  1,  and  with  those  already  paid  will  amount  to 
£3.  15s.  per  cent,  upon  the  ordinary  6  per  cent,  on  the  preferred,  and 
£1.  li',<.  jicr  cent,  on  the  deferred  stock  for  the  year. 

COHFAMIES  STRUCK  OFF  THE  REGISTER.— Tlie  following  companies 
were  .•<truck  off  the  l',cgistcr  of  .Joint  Stock  I  'oni panics  on  Jan.  18  :  .\cton 
Battery  Co.,  jClcitri.  id  .Sales  Promotion.  Louilon  Battery  &  Mfg.  Co., 
Mie»'  Electrical  &  Chemical  Culture,  Pho-Telegraph  &  Cable,  Scandi- 
navian Waterpowir  &  Paper  .Mills,  United  Cablegram  Co.  of  France. 

The  following  will  be  struck  off  the  Register  unless  cause  to  the  con- 
triirv  is  sh'iwn' b.-forc  .\pril  IS:  E<lip>,c  Elciti-ic  Sign  Co.,  Electrical 
Work-  (Mill.-i).  .\|,i;;ri.'lo  A  T;i\MH.-t.-i-  Co. 

EASTERN  EXTENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  CO.  (LTD.) 
The  interest  on  the  com|)any'B  4  per  cent,  mortgage  debenture  stock 
lor  the  half-year  ending  :{l»t"inMl.  (due  on  the  1st  prox.)will  be  paid  by 
warrant  on  Feb.  1.     The  stock  register  will  l>e  closed  from  the  28tli  to  tlu- 

31»t  irisl.,  111.  lusive. 

ELECTRIC  SUPPLY  CO.  OF  VICTORIA  (LTD.)— Tlu' tramway  and  liglit- 
ing  n-.iiptH  .,(  (his  .oiiipiiiiv  (or  th.-  Ihn-c  monlli-  cnd.d  S.'-pt.  :i(i  last 
wen-  £22,7h!I.  aiiri  Ihc  expenses  £l.->.3.")0. 

ISLE  OF  THARZT  ELECTRIC  TRAMWAYS  ft  LIGHTING  CO  The 
neeountH  for  the  year  ended  S<-pl.  30  last  Hhow  «  Iobs  c.I  i:(.7:il,  whirh 
fduccn  the  nuriiluH  to  Ije  curried  forward  to  £3,82.'). 

HABCONI  8  WIRELESS  TELEGRAPH  CO.  (LTD.)— In  a  i  in  iilar  issue! 
by  <)>'■  dir..  tors  ii  i-  -iiLied  ilmi  ihi-  |iioir,icted  negotiations  with  tli<' 
I'o.-t  Olh'i  ,  lis  lo  \\i-  ilitriiiigi's  III  lif  |iHii|  III  till.  Ciinipany  in  conHcquence 
•  of  thi-  repiiiliulion  on  l)cc.  ."Ml.  1914,  of  the  imperial  lonlract.  have  not 
renidti'd  in  priMluiiiiK  muh  an  offer  im  the  diiicturs  could  feel  jiiKtified 
in  Bill  ptiim.  'I'he  priH-ecdings  in  the  High  Court,  under  the  Petition 
of  Kiglit,  hiive  therefiire  In-en  reNunied,  uiid  it  is  hoped  that  the  cttHe  will 
lie  hi-nril  early  in  the  preiwiil  HiltingH. 

With  riK«rd  to  remunerntion  for  the  mrvieeM  rendered  by  the  ( "ompany, 
iind  I  iiin|H'nsatjiin  in  re(i|ieil  iil  the  Coinpany'n  wireleHH  MtalionH,  after 
their  hiiMn^  |N'r(oriiieil  invaluable  wrvieeH  (or  three  yearn,  occRHioning 
itulmt»nlinl  ilisliiirM'nicnlt,  an  offi-r  wnn  Hiibinilted  on  °Aug.  H  laHl  to  the 
I'oiiipaiiy  to  rover  both  ri'iiiuiKTUtloti  and  coiiiiiensation,  wliiih  (he 
(lirertorH  eoulij  only  regiiril  nn  iniMlei|Unte  and  iini'iiisiiniible.  Uedire 
the  end  of  lant  nuniniiT  the  Company  wore  given  to  iiiiderstand  that  a 
new  olJi-r  wan  about  lo  |je  Hiibniitted.  None  has,  however,  yet  been 
leieiveil.  mid  it  i,  now  ntaled  that  It  cannot  be  iiiude  pending  the  adviie 
<'f  the   l/iw  Onleem. 

Witlioul  (ukiUK  into  nnoiint,  however,  the  considerable  MUniH  which 
an-  iKiiinaled  to  \h<  due  lo  the  Company  (ruin   the  (iovernment,  the 

'"'" s«  o(  ihi-  pa«t  year  liiis  been  witi«(nclory,  and  the  ilirectorB  (eel 

jiKtilli'd  in  di'darlnu  the  T  (ht  cent,  dividend  upon  the  ciiniulalivu 
partii  ip«finj(  prefi-reni  e  Hharex,  and  an  interim  dividend  o(  !'t  |mt  rent, 
on  till,  iirilinury  nhiirci.. 

■AO  PAULO  TRAMWAY,  LIGHT*  POWER  00.  ( LTD. )  .\  dividend  o( 
2)  iMTiinl    111.  Iiiiiidi.  l»rii|ontli.i..nim..iisl,,ik,  |iiiy»ble  Keb.  I. 


NkwCcakd  :   t)ii  right,  Father  Clirist  mas.  luiiig  iliu  mestockin'.  I'm 
not  looking. 

(iT.o  (Jr  Mtn  :!!!???!)! 

1  Ki-oin  '"I'lie  Skyscraper." 


Thirty-Seven    Years   \^o. 

I  l''rniu  Till'.  .I";lk('tuu'I.\n,  Jan.  22,  18S1.] 

'J'liK  SNowsTiiini.  Tlie  unprecedented  snowstonns  and  gales 
raging  during  the  early  part  of  this  week  Imve  caused  extensive 
iiiterruplioM  of  telegm])hic  cominimieiitioii  throngliont  the  country, 
and  when  w<>  went  to  press  fmblic  notice  of  delay  to  all  parts  was 
Hlill  in  Force. 

Tun  UoNAi.iis  l.iiiiiAKV.  .V  curious  iiist.inee  of  the  dilTcrenee 
lietwi'K'ii  nominal  uiid  intrinsic  woilh  is  furnished  by  the  probate 
valuation  of  this  important  gift  to  tlie  Society  of  Telegiaiih  Km- 
giiu-eis.  The  who!.'  of  (he  books,  Ac.,  iiuluiled  in  the  beiiuest  wore 
eslimaled  at  .£14(1.  7h.  For  onee  in  a  way  Ilicb'Kiiteescainiot  com- 
plain of  exorbitant  legiiev  thity, 

LiVKlii'iioi,  OdCKS.  The  Hyslem  lo  lie  used  for  the  electrio  lighting 
in  the  new  portion  of  the  Liverpool  DodtH  i.s  the  Criimiue.  Mr.  Kil- 
liiigworth  Hedges,  ('. K..  iiiiide  a  HcricH  of  exporiinent.s  with  thiN  uml 
olher  syslunw  for  I  he  purpose  of  iiHcertniliiiig  « liich  was  ino.st 
Miiilnlile'  for  (he  lighting  uhiih  conipriwM  tin'  dock  eiitniiiep.  sheds 
ami  graving  docks.  The  pbiii  siibinitled  liaviiii;  been  approved  ol 
l.y  (he  board,  the  worii  is  to  be  coiiimeneed  at  on.  ,  under  Mr.  Hodge's 
Muperiiileiidoiioo. 
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Notes. 


Experiments  in  Electro-Culture. 

Owi.sc;  to  tlic  iricri'ii.scd  iiii|iiprtiiiic<'  of  lionic-^jniwii  food  at 
the  |iri'.srnt  tiiiK",  t-lcctro-cultiirc  lia.s  a.s.sunii'(l  a  po.sition  of 
greater  interest.  A  numl)er  of  e.xperinieiit.'*  are  beiiif;  eon- 
ducted  ill  this  direetion,  and  among  tlio.se  who  have  the  matter 
iu  hand  is  .Mr.  S.  K.  I5uitto.\,  city  eh-etrieai  engineer  of  Chester. 
In  a  re|)ort  wliicli  he  lia.s  made  to  the  Electrieity  Committee, 
and  which  will  be  found  on  anotinT  page,  Mr.  Britton  gives 
the  results  obtained  with  three  varieties  of  jjotato.  It  is 
noticeable  that  in  the  case  of  one  variety  an  inerea.se  of  23-r) 
per  cent,  was  found  over  the  iirnduclion  under  natural  condi- 
tions ;  in  the  second  case,  iniTeases  of  117  per  cent,  and  153 
percent,  were  found,  an<l  in  the  third  ca.tc  a  decrease  of  3'1  per 
(u'nt.  in  one  instance,  and  an  iiicri'ase  of  T-C  per  cent,  in  another 
were  obtained.  The  view  expri'ssefl  by  .Mr.  Hkitton  is  thiil 
eli'ctro-rullure  has  very  great  |Mi>sibililies,  and  that  when  it  is 
nirire  understood  some  astounding  results  nuiy  be  expected, 
but  that  it  will  take  years  to  develop.  Conseipiently,  with 
the  present  stale  of  knowledge  its  gi'iieral  ap|>liration  would 
not  be  warranted.  He  nmkes  the  suggestion  that  the  most 
useful  progress  would  probably  be  made  by  encouniging  idee- 
tricity  supply  undertakings  in  ronjunclioii  with  plant  ]>)iysio- 
logisls  to  experiment  syslemMtieally  on  small  plots.  .luclging 
by  the  n-siilts  of  his  e.xperiiiienls  we  think  that  .Mr,  Hhittkn 
is  jiistitii'd  in  the  conelusimis  he  has  reached.  It  is  un- 
doubtedly surprising  that  in  three  vnrieties  of  the  same  rout 
th>'  ineri'iise  In  one  case  is  negligible,  in  the  second  ease  is  siib- 
Rtaiiii(ii,and  in  the  third  case  is  very  large.     One  would  expect 

varietii's  of  potiitn  to  behave  very  much  aliki-  midiT  the 
stimulus  of  I'lei'irie  iliseliarge,  but  iippnrenily  this  is  not  the 
cn.He  There  is,  of  iKurse.  the  dilliculty  that  there  arv  many 
variitties,  and  great  eari'  unist  be  taken  that  the  ■  oinlitioiis  are 

cisely  li»e  same,  where  riioiparison<t  are  made,  except  in  the 
bis  »pplie<l.     We  tliink  the  nnil  dilliculty.  however,  Is 


due  to  the  fact  that  we  do  not  know  at  presentlthe  mechanism 
of  the  process.  We  do  not  know  what  really  happens,  and 
therefore  we  cannot  say  on  what  conditions  the  growth  de- 
pends. L'ntil  this  knowledge  has  been  obtained  we  are  likely 
to  grope  in  the  dark,  and  to  obtain  inconsistent  results. 


New  Principles  in  Street  Lighting  Units. 

While  we  iu  thi.s  country  luive  naturally  not  been  able  to 
occupy  ourselves  with  experiments  in  new  street  lighting 
units  during  the  past  three  years,  it  is  interesting  to  note  the 
Jiiethods  coming  into  use  in  the  United  States,  which  methods 
are  specially  adaptable  for  use  with  gas-filled  glow  lamps. 
There  have  hitherto  been  two  schools  of  thought — those  who 
aimed  chiefly  at  difTusion  of  light  and  elimination  of  glare, 
without  being  much  concerned  with  unifonnity  of  distribution 
of  light  :  and  those  who.se  chief  aim  it  was  to  produce  as  nearlv 
as  possible  uniform  illumination  between  two  successive  lamp- 
posts. This  led  to  two  classes  of  fittings,  those  involving  opal 
globes,  and  those  using  "'  refractors  " — (.<■.,  prismatic  glass 
devices  intended  to  bend  the  rays  at  a  small  angle  below  the 
horizontal,  and  produce  an  appro.ximation  to  the  ideal  polar 
curve  for  uniform  illumination,  .\nopal  globe  softens  the  light, 
but  cannot  greatly  inlluence  the  distribution,  and  the  resultant 
illiiinination  is  uneven  ;  it  is  also  said  that  this  form  of  lighting 
is  unsuitable  for  revealing  small  irregularities  on  the  .surface  of 
the  pavement.  On  the  other  hand,  the  refractors,  by  concen- 
trating the  light  at  angles  slightly  below  the  horizontal,  inevit- 
ably tend  to  produce  an  impre.s,sion  of  glare.  .\  form  of  unit 
which  is  a  "combination  of  dilTusing  globe  and  refractor,  and  is 
thus  a  compromise  between  the  two  types,  was  recently  de- 
scribed by  Mr.  Ward  ILvrrisox  before  the  Illuminating  Kngi- 
ueering  Society  in  the  l'iu<ed  States.  It  uses  an  inner  re- 
fraitor  to  redistribute  the  light,  and  a  stippled  outer  globe  to 
dilTus-'  it.  It  is.said  to  combine  the  advantage  of  both  types  if 
unit,  ami  to  be,  iu  addition.  we4itherproof  and  ea.sy  to  cleai<. 


New  Engineering  Industries 

.\  I  llie  pn-sent  time  comtiiitlei's  seem  to  be  tlie  onnr  ot  i  lie 
ilay.  and  so  we  note  that  another  one  has  just  been  ap|>oiiited 
by  Dr.  .Vhdison,  the  Minister  of  Keconstruction.  Then- 
appears  to  bc>  very  good  reason,  however,  for  the  appointment 
of  this  new  Committee,  which  is  to  consitier  the  provision  and 
development  of  new  industries  in  the  engineering  trades.  The 
dtlfies  of  the  new  Coniluittee  will  be  to  compile  a  list  of  articles 
suitable  for  manufacture  by  Hritish  engineers,  which  were 
either  not  made  in  the  I'niti'd  Kingdom  before  the  war.  or 
wiTe  made  in  insufficient  i|uantities.  and  for  which  ther<>  is 
likely  to  be  a  demand  after  the  war.  The  Committee  will 
also  make  recoiiiinen<lations  as  to  the  develo|unent  of  the.se 
new  industries  by  the  transfer  of  labour  or  mnchini*s.  or  by 
other  iiieiisiires.     We  are  particularly  glail  to  see  (hat  a  Labour 

.Vdvisory  I'aiiel  is  also  bi'ing  formeil nsisting  of  repn'sen- 

talives  of  skilled,  semi-skilled  and  unskilled  workers  and  of 
women,  on  wlnun  llie.«<  new  indiistrii's  will  de)>end.  Such  a 
pani'l  should  en.»ure  proper  consideration  of  tJie  labour  prol>- 
leins  which  necewnrilv  arise. 
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Association  of  Mining  Electrical  Engineers. — Referring  to 
our  note  last  week  on  Mr.  J.  H.  C.  Brookings  Paper  on  "  Cable 
Complaints,"'  the  autlior  informs  us  that  his  statement  in 
regard  to  the  undesirability  of  laying  bitumen  cables  in  the 
ground  was  subject  to  considerable  qualification.  This  we 
quite  appreciate,  but  in  the  very  brief  reference  which  we  gave 
it  was  impossible  to  go  into  details. 

British  Engineering  Standards  Association. — Application 
has  been  made  to  the  Board  of  Trade  for  a  licence  to  authorise 
the  formation  of  an  association  under  the  name  of  '"  The 
British  Engineering  Standards  Association,"  to  be  registered 
with  limited  liability  without  the  addition  of  the  word 
■"  Limited  "  to  its  name.  Objections  must  be  made  to  the 
Controller  of  the  Companies  Department  of  the  Board  of  Trade, 
55,  WTiitehaU,  London,  S.W.,  before  Feb.  16. 

Electric  Dumping  Platforms. — Electrical  methods  of  trans- 
ferring trucks  'iito  ships  and  boats  seem  to  be  growing  in  favour, 
and  a  recent  note  in  "  Elektrotechnik  und  Maschinenbau  " 
refers  to  developments  in  this  direction  in  Germany.  When 
the  dumping  takes  place  on  land  conditions  are  comparatively 
simple,  but  in  such  cases  as  those  referred  to  above  allowance 
has  to  be  made  for  a  variable  height  of  water  level  changing 
with  the  tides.  One  of  the  largest  of  such  installations  is  at 
Dui.sberg-Ruhrort,  where  a  total  of  1,050  railway  trucks  is 
handled  bv  seven  electrical  dumpers  in  a  period  of  10  hours 
daily. 

"Beama  Journal." — The""Beama  Joiu-nal  "  for  January 
contains  some  interesting  articles  of  a  topical  character.  Capt. 
.).  M.  Scott  Maxwell  deals  with  ''  Capital,  Labour,  Government 
and  the  State  ""  :  whilst  3Iajor  C.  H.  Douglas  deals  with  the 
(liilicult  .subject  of  ■"  Payment,  Remuneration  and  Results." 
■■  The  Xi-w  Social  Contract  "  is  the  subject  cho.sen  by  Mr. 
Huntly  Carter.  It  will  be  noticed  that  these  articles  deal  with 
economic  and  social  problems  with  which  we  are  all  very 
vitally  concerned  at  the  moment.  Other  articles,  which  are 
of  a  more  technical  character,  include  one  by  Mr.  A.  A.  Camp- 
bell Swinton  on  "  Scientific  Research,"  and  one  on  "  The 
Dangers  of  tlic  (lernian  Patent  Sy.stem,"  by  Mr.  Tames  Keith. 

Institution  of  Electrical  Engineers.— At  the  last  meet- 
ing the  I'ri'sident  ."^aid  it  would  be  remembered  that  he  had 
announced  that  if  sulficii'nt  support  were  forthcoming,  arrange- 
nientfi  would  be  made  for  members  to  dine  together  after  the 
meeting.  That  announcement  was  made  at  a  rather  unfor- 
tunate time,  as  the  Paper  read  on  that  occasion,  like  that  read 
at  the  present  meeting,  wa.s  on  a  .subject  which  did  not  attract 
Miany  of  the  members  who  usually  attended.  The  ne.\t  meeting 
would  \>K  on  February  7th,  when  the  Ninth  Kelvin  Lecture 
would  111!  delivered  bj-  Prof.  Magnus  Maclean,  and,  as  there 
would  111-  no  discuHhion,  the  meeting  would  be  fini.shed  early, 
and  the  Couneil  were  (|uite  prejjared  to  make  the  same  arrange- 
riieiit  for  n  dinner  after  that  meeting  if  suilicient  support  were 
forlhcoriiiii'.', 

Allen  West  Engineering  Society.    The  usual  fortnightly 

I ting  of  the  above  Society  wu.'^  held  in  Brighton  on  Jan.  22, 

wh"-M  a  lecture  wan  given  on  '"  Au.xiliary  Machinery  of  Rolling 
.Mills,"  by  Mr.  .Iiiines  Calderwood,  of  .Messrs.  Wellman  Seaver 
Koljitig  .\lillM.  1.1,1. 

I  I,.   I. .  I. II.  I  i|i.«lt  Willi  the  lii-BiKti  imti  (iinnlriictidn  of  Hueli  aiixiliurics 

-'  iir.  iii»iii|iiiliitiirH,  live  roll,  .V<:..  uml  in  tjir  coiirKi'  of  liic 

I  111"  ciiiirMo  of  nil  inKot  llinninh  ilic  lilodiniiif;  foIIh  mid 

iir.   i,..i     ,w»      .\  (l<'H('ri|it Ion  of  rolling  roiiiul  bnrK  wuH 

r.i|iir  ciiiiiliiiliil  with  II  ileHoriptinn  of  u  rail 

•'(  iiK'Hiiinalili-  nervic'i-  in  it  rail  mill. 

.  iiri-  primarily  till-  irudiuelioii  of  tlio  HtafI 

II  W.'H  &  Co,  (litil):    liiit,  in  vli!w  o'  llie 

I'luri',  II  niimlHT  of  MeMnrH.   ,\llen   West's 

!  liiiK   williiii   ••a«y    ri-iicli   of    ltrl){lit<in    were 

"■    •  ■  ■'•        I  I"    ■     I"    iTiiiiil  (iriivi'il  vrrv  nine  (-xdil,  anil  apjirueiation  wait 

'     II'     'I  '■'■  'I'       '  i''.i.<      ;\  iiiiinlirr  of  I'iiihth  Inivr  already  b(H<n  read 

TranHactions  of  the  Institution  of  Engineers  and  Ship- 
builders in  Scotland.  Tin'  mmir  of  tlio  ■  'rninrtuclii.iiH  "  of 
till-  iMslitiiiji.n  III  Kiigineer»  and  Hhijtlniilder.x  in  Scotliiml  for 
Noviinbir,  11)12.  lonlainH  the  |ireiti(lenliiil  addreHH  of  Mr. 
\l'  viimiiT  (leghorn,   which   covirn  u  vurietv    of    dibutable 


points,  and  includes  comparative  figures  for  different  forms  of 
steam  machinery  for  purposes  of  navigation.  A  number  of 
points  of  interest  in  turbine  design  are  also  dealt  with,  some- 
curves  being  presented  to  show  the  effect  of  temperature  on 
the  tensile  strength  of  mild  steel,  copper-manganese,  Muntz 
metal  and  other  materials.  The  latter  part  of  the  address 
is  concerned  largely  with  industrial  unrest,  industrial  co- 
ordination and  industrial  reward.  The  volume  also  contains 
a  Paper  on  "  Premium  Bonus  Systems,"  by  Mr.  W.  H.  Riddles- 
worth. 

Industrial  Reconstruction  Council. — The  Lord  Mayor  will 
preside  at  the  inaugural  meeting  of  the  Industrial  Reconstruc- 
tion Council,  which  is  to  be  held  on  Friday,  February  15th,'' at 
.3  p.m.,  at  the  Guildhall,  London.  Dr.  Addison,  Mr.  G.  H. 
Roberts,  Lord  Burnham,  Mr.  J.  H.  Whitley  and  other  speakers 
representative  of  all  Lndu'strial  interests,  will  deal  with  the  prac- 
tical problems  of  industrial  reconstruction.  This  is'  the  first  of 
a  series  of  important  meetings  which  the  Reconstruction  Coun- 
cil is  arranging  with  the  object  of  focussing  public  opinion 
upon  the  tremendous  industrial  problems  that  will  arise  at  the 
end  of  the  war.  Applications  for  tickets  should  be  made  to 
the  secretary,  the  Industrial  Reconstruction  Council,  8, 
Bouverie-street,  E.C.  -l. 

An  Address  to  Apprentices. — We  notice  in  the   '  Railway 

Gazette  "  an  accoimt  of  an  address  given  by  Blr.  K.  Preston, 
electrical  engineer  to  the  North  Western  Railway,  India,  on  the 
occasion  c  f  the  ojiening  of  the  electrical  classes  that  have  lately 
been  started  at  Lahore.  Mr.  Preston  referred  to  the  great 
opijortunities  for  the  services  of  electrical  engineers  in  India, 
though  he  agreed  that  preliminary  experience  in  .shops  in  Eng- 
land was  desirable.  In  the  course  of  his  address  he  warned 
apjirentices  against  assuming  too  complete  a  knowledge  after 
finishing  their  course.  In  such  a  subject  as  electricity  nothing, 
but  constant  inquiry  and  study  would  enable  a  man  to  keep 
abreast  of  his  profession,  and  one's  training  really  continued 
right  through  a  professional  career.  In  India  where  resource 
and  initiative  are  particularly  necessar}',  the  engineer  must 
continually  cultivate  the  spirit  of  inquiry,  ask  questions,  and 
endeavour  to  learn  all  he  can  from  those  around  him. 

Chromium  Steel  for  Magnets. — Owing  to  the  commandeer- 
ing of  tungsten  for  military  {)uri)oses,  German  electricians 
fomid  themselves  without  tungsten  for  their  magnet  steels 
early  in  the  war,  and  experiments  on  the  use  of  chromium  in 
the  place  of  tungsten,  which  had  already  been  ])rojected  before 
the  war,  were  accelerated.  According  to  "  Engineering,''  the 
research  has  been  conducted  in  the  Reichsanstalt  on  behalf  of 
the  Verband  Deutscher  ElektrotechnUvCr.  The  preliminary 
rejiort,  published  by  the  Reichsanstalt  in  1917,  did  not  give 
particulars,  which  were,  however,  to  be  communicated  to  mem- 
bers of  the  Verband  oti  inquiry.  Krupp's  woi'ks  supplied  37 
sjiei^imens  of  steel  containing  varying  i)ercentages  of  chromium 
and  of  carbon  :  they  had  been  turned  into  rods  and  hardened 
in  various  ways  in  the  works,  and  were  then  aged,  after  the 
mc^thod  of  Strouluil  and  Barus,  by  repeated  heating,  cooling 
and  nu'chanical  stress,  while  being  tested  at  intervals  in  the 
Reichsanstalt.  The  unfinLslied  investigation  coiuu^rns  a'.so  the 
temperature  coellicient  of  magnetisation  and  the  durability  of 
the  steels.  It  results  lliiit  on  an  average  cliroinium  steels, 
whiili  have  undergone  suitable  heat  treatment,  do  luit  rank 
below  ttmgsten  steels  ;  the  very  best  magnetic  chromium  steels, 
however,  are  not  eqind  to  tungsten  steel.s.  Technically, 
chromium  .steels  would  thus  ap])ear  to  be  ([uite  satisfat^tory, 
while  fur  special  researclies  their  further  improvejiu'nt  is 
desirable. 

Heat  Calculations  for  Baking  and  Drying  Ovens.— An 

jirtieic  on  this  subject  by  \V.  S.  Scott  in  the  "  Electri<'  .iournal  " 
for  Novendter  (Hintains  some  useful  diitu.  As  an  example,  the 
niitlmr  works  out  ti  priielii-ji.1  case,  involving  the  enamelling  of 
In.lHill  III.  of  sheet  metitl  at  l,'"i()  K.  (nnix.),  the  mii:lerial  entering 
I  ill'  ii\iii  at  7(1'.  und  leaving  at  .'KK)'.  The  oven  is  assumed 
to  he  of  ihiMDonlinuouH  type,  the  work  being  liung  on  the  lon- 
veyiir.  dipped  uutomatically  while  travelling,  drained  iind  inn 
viiveil    iiiiil  inuoMNlv    (liriiii.'li    the   oven.     The   oven   is   27  It, 
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•wide,  54  ft.  long  and  8  ft.  6  in.  high,  with  insulated  walls  con- 
sisting of  4  in.  of  high  grade  insulating  material.  The  con- 
veyor travels  at  a  speed  of  6  ft.  per  minute  and  weighs  121b. 
per  foot,  giving  a  total  weight  of  4,320  lb.  per  hour.  It  wLU 
enter  the  oven  at  about  1.50  deg.  and  leave  at  450  deg.  12,400 
cubic  ft.  of  ventilating  air  are  used  per  hour,  with  a  temperature 
rise  of  380^F.  The  radiation  loss  area  of  the  walls  is  4,293  sq. 
ft.,  having  a  surface  temperature  of  100°F.,  and  a  radiation 
constant  of  0-6.     The  total  heat  requirements  per  hour  are  : — 


B.Th.U. 

Kw. -hours. 

Watts  per  unit. 

Radiation    

Conveyor  racks 

Sheet  metal  load   .. 

22.'>,40(> 
102,000 
287,.500 
514,400 

661 

47-5 

84-4 

1510 

15-4  per  square  foot. 
110  per  pound. 
8-44  per  pound. 
12-2  per  cubic  foot. 

Total   

1.189,.300 

3490 

Absorption  by  the  walls  is  not  considered  in  a  continuous 
type  oven.  In  this  special  rase,  156  heaters  with  a  maximum 
demand  of  3G0  kw.,  were  necessary.  This  resulted  in  28-7  lb. 
of  niati'ri.'il  bein;,'  hakcil  per  kilowatt  hour. 

Methods  of  Camouflage.— In  a  recent  issue  of  "  Nature  ' 
a  brief  account  i.s  given  of  various  methods  of  "  camouflage," 
which  arc  applied  to  di.sgui.se  hangars,  houses  and  mercantile 
.shipping,  and  are  based  on  various  quaint  combinations  of 
colours.  This  method,  however,  does  not  appear  to  have  been 
a  complete  success.  Another  method,  depending  on  what  is 
sometimes  called  Thayer's  law,  seems  more  promising.  Mr. 
Thayer,  an  American  artist,  was  one  of  the  first  to  recognise 
that  a  high  degree  of  invisibility  is  conferred  on  certain  birds 
by  the  simple  adaptation  of  being  dark  above  and  whitish 
below.  He  took  two  wooden  decoy  ducks,  and  placed  them 
against  a  sandbank.  One  was  coloured  like  the  .sand,  or 
coated  with  .sand  ;  the  other  was  coloured  on  its  upper  parts 
darker  than  the  surrounding  sand,  and  graded  below  to  pure 
white.  At  a  short  distance  the  first  was  still  clearly  visible, 
but  the  second  was  quite  lost  against  its  background.  The 
first  bird  was  revealed  by  the  dark  shadow  below  it ;  the 
.second  was  made  invisible  because  the  light  lower  parts  were 
neutralised  1)y  the  shadow,  wliilo  tlie  dark  upper  ])arts  were 
toned  down  iiy  the  stroiif;  dirrct  linht.  The  device  has  been 
tried  on  ships  by  differential  painting,  but  this  device  has  not 
proved  so  HUcce.Hsful  as  had  bi'en  hoped.  On  some  other  quite 
dilTerent  line,  it  is  said,  the  Adinindty  has  discovered  a  system 
of  camouflage  which  will  H"  far  to  liaffle  the  eyes  of  sub- 
tuarines.  This  is  essentiiillj  a  scientific  problem  which 
•  leserves  the  efforts  of  leading  workers  in  optics  as  well  as 
iho.H(?  of  artists  who  appear  to  liavo  been  most  successful 
hith.Tto. 

Electrical  Physics  ol  the  Atmosphere.— A  I'aper  on  the 

above  s\il>ji(t  was  ri'iid  riTrfjliy  liy  Mr.  .1.  K.  Taylor  before  the 
Institution  of  I'ost  Otlice  Knyin-'H 

Mr.  Taylor  reinnrked  that  n  kiiowliulito  of  electrical  cltcctii  in  the 
nlni'mphiTi'  in  vrry  iin-CKiinry  l'>  lrli|ili"iir  and  telojfrnph  cnKinorrs,  in 
ordiT  llinl  till-  linrinfiil  cUci'tHnf  sm  li  )ilirni.nirnft  "n  elolriinl  loinmuni- 
<  iitiiiri  iiiiBJit.  Ill-  uiinrdrd  iiKninHl  iimi  ■Mrniino.  KITi'<'Ik  d\i<'  t"  cli'i'lric 
■itri-11. 1'.ni  ■  itiiiii,  liuhtninK  and  ■•tin  i  Miiiiii«phrrir noiirer* of  dintnrlinnie 
i.i.     f    '  in<i|iii-n<i' in  winliH^i.  |.'.i.i|i|iy.     ThrKenrrnlcon-ititiiliiiu 

■  It!.  ■'  plii-rt"  wnM  ilmniitn.-d  in -.111.  di-tnd.  tho  <■■>  ulituc-nlit  of  |||„ 
[•.w.i  ■ilii....|i|irri)  lininK  "'  Hpi.  i>il  iiiii"irtnnrp,  Kvidrnrp  liniird  on 
niolpor  Irninx,  iiuroni-,  Ac,  wnn  i|iiolril  !••  nlmw  tlie  Rrrnt  height  of  tin- 
iitnioMphrrr,  dilfiTi-nirii  in  iH)n«tiiiili.in  lniii(f  ronlinmil  l«y  ii(><Ttpi. 
^■■•iliiioliwrviitioim.     'iMicTfli-.!  •■(  nnliiiiii  ■■tnannlioniiiM  tlii'ntnionphcrK 


i>\|»<rnni-iil<i  nliowimj  l|it' 
i<U(I.<'mHoii.     ■rli<"lti'<t' 

■  viT  wrri'  fiplaind,  mul  ■ 

.1  ihr  luilnrrof  rlntric  iil 
■  iluT  •'<inililioiin.  loniio 
i\.  I'liaMiC'o  In  Kiwnmn  lo 

■  ■\\  itrlioii,  niid  thr  rlTn  I 
iilh  in  III"  lowrr  nlnionpli 
i|iliorii'   ionmnlioii   in   tlir 

mt  tlint  /Ki 


■  !■  .  •11.).. mnu  power  of  nnnlixht  next. 
f  !■  Mi|..'i  ilnrr  Kmilienta  nnd  I  lie  iiu.tlirr 
iin.<  ..l.tnin«l  nl  Kew  wiTe  prnnrnli-d, 
iii.^fl..  II.  KirrMrnitnd  llirir  de|>rnd('n<  ■• 
ii.ii  .  f  i.ii«e«  lu  nn  Index  of  ilirnnrnl 
i.l.i.  iniiv  Ai'irninK  from  "low  or  rupid 
..(  111.  .I.frre*  of  Kitiii.<Mia  ri.ndllitivily 
■  1.  ,11.  iii.i»l  im|Hirtnnl.  'I'lii'  iniiiieii  of 
|..».i    trKion»   were  ilia.  ii«a<<d.      It    wnii 

nil. .11  iiivolvm  niniiilioiiinK  n  ronalnnl 


•In 

polnti'd  out.  tlint  f^rmnnrnl  ioni'nli.'ii  iiivolvm  niniiilioiiinK  n  ronalnnl 

•npply  of  energy.      An  inlrrr«liiiu  mmlyai"  >if  thiinilrroU.itini  nnil  li«hl- 

nintl  plirnonirim  fo||owe<l.      Vnnona  liirorirn  of  lliiinilrrati.riiiK.  •mli  i«k 

ithe  '■  lirmliiiiu  drop"  lhr->ry  ■■(  l>    ('.  .Son|aN.n.  »i>i>'  umii,  Imt  il  »«» 

eil  out   llml  the  pheilonirMll  nrr  not   fully  riplnin.-.l  .     »  •ilitlteol'-d 

tune  of  llinndernlornx  nnd  Ihr  (.irinatiiMi  o|  hAilnlonra  IiummI  i>ii  lli.- 

iini|>o>iti<in  nnil  r«><<<iniliinnlion  hyimlhesla  wmi  put  forwunl.     Tl.. 


conditions  conferring  immunity  from  lightning  effects,  the  functions  of 
lightning  rods  and  other  protective  devices  were  explained,  and  the 
standard  methods  of  protecting  telegraph  and  telephone  lines  were  sub- 
jected to  some  criticism.  Finally,  an  analysis  was  made  of  the  vexed 
question  of  wireless  strays  and  disturbances,  and  an  account  was  given 
of  the  Dieclfmann  antenna  screen.  The  Paper  concluded  with  some 
account  of  magnetic  storms  and  methods  of  recordin"  metcorolodcal 
data.  * 

Obituary. 

AsnRi;w  Walker.— 3Ir.  Andrew  Walker,  electrical  engineer,  who 
recently  left  the  employment  of  the  Banknock  Coal  Co.,  to  become 
chief  engineer  at  Maesham  CoUierv,  Leicester,  has  been  accidentallv 
killed. 


Personal. 

Lord  Rothennere  has  ap])oiutcd  .-^ir  Hem-y  Xonuan,  >LP.,  to  be 
an  additional  member  of  the  Air  ConnciL 

Mr.  M.  C.  Gihuan,  sales  manager  of  the  Toronto  Electric  Light  Co. 
has  been  appointed  secretary-treasurer  of  the  Canadian  Electrical 
Association,  succeeding  Mr.  Alan  .Sullivan,  who  resigned  recently  to 
go  overseas. 

MiLrrARY  HoN-QUR. — The  following  military  honour  is  announced  : 

Major  H.  Richardson,  general  manager  of  Dundee  electricity  supply 
department,  has  been  awarded  the  Military  Cro-ss.  Major  Richardson 
has  been  on  active  service  in  France  since  June.  1915,  and,  besides 
receiving  the  above  decoration,  has  been  twice  mentioned  in  dispatches. 
He  went  out  to  France  originally  as  ofticer  commanding  the  local  com- 
pany of  the  Royal  Engineers,  but  was  promoted  in  SepU-mber,  1917  to 
a  much  more  responsible  position  there. 


Arraiiaeinenl.s  for  the  Week. 

FBIDAT,  Feb.  Ist  (to  day). 

RoV.VL    IXSTITCTIOS. 

5.30  p.m.  At  21.  .\ll5craarlc-street,  London.  W.  1.  Discourse  on 
"  Gravitation  and  the  Principles  of  Rclativitv,"  by  Prof. 
.\.  .S.   Eddington,  F.R.S. 

JcNioR  Ix.sTrrcTioN  OF  Engineers. 
.y  p.m.     .\t  39,  Victoria-street,  London,  S.W.  1.     Paper  on  "  D)-na- 
lilies  of  Falling  Bombs,"  by  Mr.  E.  F.  Etchells. 
BATDBOAY.  Fe».  3nd 

l.rtlM>ON   .\S.S0CI.IT10N   OF    FoRKMEN    ExOINEKRS. 
7  p.m.     At  Cannon-Street  Hotel.  London,  E.C.     Discussion  on  "  .\ 
■Scheme  for  the  Encouragement  of  the  Better  Training  of  Lads 
in  Engineering  Worksho[w." 
MONDAY,  Feb.  4tll. 

IIOVAL   SoclETV   OF    .\ltTS. 
.J.-iil  p.m.     .\t     .lohn-sfrcet,     .Vdelphi,     bmdon.     W.C.  2.     I'jintcir 
Ix-ctiire    on    "  High    Teni|ierature    Prmesses    and    IViducts,"' 
by  .Mr.  C.  R.  Darling.     (Uctun-  111.) 
TUESDAY.  Feb.  Bth. 

RoNTQKS   SoCIKTV. 
•>. /</..iH.      .\l  18,  .Iohnstn.M-t,  .\dclplii.  liondon.  W.C.  2.      Pniu-rs  on 
"  .\  .Simple    .Means  of  Obtaining  '  .Static    funvnls  '  from  an 
liuluction  Coil.'  ••  by  Mr.  C,  H.  Batten.  M.D..  and    •  A  Mobile 
Snook  .\ppamtus."  by  .Mr.  E.  E.  Hurnsiide. 
WEDNESDAY.  Feb.  Sth. 

RoV,M.   SorlBTV   OF    ..\BTS. 
I   III  p.m.      .\t    .lolin-ntrfet,    .-Vdelphi,    l/iutdou,    W.C.  2.      Pap<'r   on 
'  The  Development  of  the  .Mineral  Re««iun'<>a  of  the  Empire." 
by  Prof.  \V.  I"r.-.hville. 

LivKKiiHii.   Emiiskkhivo  SoiIKTV. 
S  p.m.     .\t     the     Royal     Inotitntion.     ('o|i|uitt  nlmet.     Livrr|MMi|. 
PaiHT  on    "  ..\nm<alin>;  and    Heat    TrcAtmont    of   Non- FemiUH 
MelnlH."  by  Or.  K.  J.  Uri^I.H•. 
THURSDAY.  F*b   7th. 

IvsriTCTio!*  or  Kl.mTKir*!,  Kni)ISKkr.<< 
li  p.m.     .\t     I,     All<«marle.ntn<<'t,     Ixmdon,    W.I.      Nmin     i\.niii 
U'ctiin<,    '  Kelvin  iu>  a  Teacher."  by  Prof.  M.  Marlran. 

OlIRRNorK    El.Ri  Tim   »l.   S«M  IKTV. 
7.4i  p.m.      .\l    (he    Miwaonie     RiH.iuit.    H.    Wp«I     .Stewart  ulrwl. 
On-enoi'k.       P*|)er  on  "  Armature   Windiiiii,"  bv  Mr.   W    R. 
.Seoll. 
ntlDAT.  P*b  dtb 

PlIV^lrAI.   ,Si>i  IRTV. 
.5  (.  "1        \t  the  lm|>rri*l  tVilloin'  of  .Seienre,  Imperiitl  ln«litulo.i\¥Ml, 
S.iitli  KenKinHt4m,  l,onilon.  .S  W.      Annual  (•enrrel  Mr<itinK. 

R.lV  «I.    ISSTITITION 

S,3n  p.m      At  21,    AllH-niarle  uln-ol.    I/>ndon.   \V    I       |k,.  ..ur~'  ..n 

"  fi'ienee  and  Klhicii,"  by  Prill.  i|wl  E    ||    .  ' 

iMHTITt'Tl.iH  i>K   Kl.m-THIi'AI.  ENiJINKrist  ;    Sti 

,\t    Karitdav    Houx",  .Soullminplon    J!"".    «'   •        i  i|«  i    ..n 
M««iie»"«."  by  Mr.  R.  W   Cotkbni! 


628 


THE   ELECTRICIAN. 


February  ],  1918 


Telephone     Exchange     Transfers     and     Their 

Organisation.* 


By    F.    G.    C. 

Broadly  considered,  transfers  may  be  effected  in  three  ways,  as 
follows : — 

(o)  By  transferring  each  line  independently. 

(6)  By  transferring  the  subscribers  in  groups. 

(c)  By  transferring  the  whole  of  the  lines  at  one  operation. 

Method  (n)  possesses  certain  commendable  features,  but  traffic 
considerations  unfortunately  preclude  the  adoption  of  this  method. 
Method  (b)  has  similar,  although  less,  serious  objections.  Method  (c) 
is  the  one  usually  adopted.  From  a  traffic  point  of  vie^^■,  difficulties 
are  reduced  to  a  minimum  :  the  actual  operation  can  be  carried  out 
expeditiously — the  time  taken  being  measured  in  seconds — and  a 
period  can  be  selected  for  the  change  wlien  it  is  knomi  that  the 
traffic  will  be  at  a  minimum  and  when  the  least  possible  interruprion 
to  the  service  will  ensue. 

LrsE  Plant  Consideration.s. 

The  subscribers'  lines  to  be  diverted  must  be  dealt  with  in  such 
a  way  as  to  render  each  Une  available  for  simultaneous  coimection 
to  the  new  exchange  when  the  circuit  is  severed  from  the  old.  It 
will  be  necessary  to  instal  new  cable  plant  from  the  new  exchange 
to  one  or  more  suitable  points  where  the  lines  affected  may  conve- 
niently be  tapped.  The  following  four  methods  are  considered : 
(a)  Lines  teed  underground  ;  (6)  Lines  teed  underground  and  over- 
head ;  (r)  Lines  teed  at  old  exchange,  which,  generally  speaking, 
is  an  undesirable  method  ;  (</)  Lines  diverted  via  new  exchange. 
This  last  arrangement  possesses  decided  advantages,  and  greatly 
simplifies  and  facilitates  the  operations  to  be  performed  both  at  the 
transfer  and  afterwards ;  but  the  cost  of  provision  of  the  circuits 
between  the  old  and  new  exchanges,  for  tlie  pmpose  of  accommo- 
dating the  subscribers'  .services  until  they  are  transferred,  increases 
with  the  distance  between  the  two  exchanges  and  unfortunately 
pre<lude«  the  adoption  of  this  method  in  every  case. 

Method.s  of  Effecting  Transfer. 

The  particular  means  adopted  in  accomplishing  a  tra-.sfer  may. 
of  course,  vary  according  to  the  circuit  arrangements  which  obtain 
and  with  the  design  of  the  apparatus  concerned.  The  number  of 
individual  operations  to  be  carried  out  may  be  very  large  indeed, 
running  into  many  thou.sands.  If  the  heat  coils  at  the  old  exchange 
are  withdrawn  the  exchange  line  will  be  disconnected  there,  and 
if  the  insulating  .separators  between  the  spring  contacts  of  the 
cut-off  relay  situated  at  the  new  exchange  be  thereafter  removed 
the  circuit  will  be  at  once  thrown  on  to  the  new  equipment,  leaving 
the  portion  of  the  line  between  the  teeing  point  and  the  old  exchange 
11.S  a  tee  upon  the  new  circuit.  It  is  essential  that  the  withdrawal 
of  the  Kciiarators  from  the  cut-ofi  relays  should  not  be  attempted 
imtil  all  the  hi-at  coils  at  the  old  exchange  have  been  removed. 

The  niiNiUH  adopted  for  the  extraction  of  the  heat  coils  must  be 
Huch  that  the-  whole  ar<'  removed  within  the  space  of  a  few  seconds. 
This  ciin  best  be  elfected  by  ineaiui  of  two  fairly  strong  tapes  threaded 
lM>hind  the  coils  from  top  to  bottom,  one  on  each  side  of  the  strip, 
the  two  enils  at  top  and  bottom  being  bound  together.  If  the  bound 
cxtrciniticj*  ofthetajx;  be  held,  one  in  each  hand,  a  fairly  smart  and 
extended  pull  will  cause  all  the  heat  coils  in  the  .strip  to  spring  out 
of  their  diiw.  Similarly,  tin-  insulators  may  be  made  with  holes 
through  wliji'h  tapes  are  threaded. 

Ill  the  oi'igiiiiil  l'«]ier  delallH  are  given  of  the  Western  Hlectric  Co.'s 
lyp<'  of  combined  line  and  cul-o/f  relay,  including  a  convenient  form 
of  thill  viilcHiiised-lilirc  wpanitor  for  Insulating  the  relay  contacts  ; 
Niiitnlile  riieaiiN  for  (|uicklv   removing   the  He|iarators  arc  also  des- 

critMVJ. 

The  whole  of  the  iiiMiilator«  in  the  relays  of  one  bay  may  be  wilh- 
dniwn  ninniltaiieoiisly,  but  in  general  it  is  preferable  to  treat  each 
"trip  of  lit  relayn  jnde|MMK|enHy,  an  a  failure  will  then  affect  only 
the*-   10  relay H.' 

The  fonilltioii.H  fiillil|e<|  for  IraiiHfer  where  lines  have  tirst  been 
divert<'d  ihroUKh  the  new  exelmnge,  Kcrviee  being  meanwhile  niain- 
liiine/|  on  t<-Mi|wiriirily  provided  eIrciiitM  between  the  existing  and 
Mini         '  I  .<)  merit  attention. 

."-I  '    of  triiiiifiT  iiiiisl  be  n(lo|ited  when  the  line  plant 

M\.iii  M    the   new    and   existing   exchanges   is   inHUlIiiient- 

to  udmil  nf  1  li.  .\  Imle  of  I  'le  iJiviiilH  I.eiuK  t  e.'d  iiit  o  I  lie-  new  exchange. 
The  lii"thod  liivolvi'>i  iiihlitKinul  /ipporattiH  biiii^  lilterl  leinporiirily 
.1  il,f   111  A  .iiiil  iilil  exchanges,  and  IM  dcHeribed  in  detail. 

I    I'nper    rend   boforo  tho   liislilulion    of   Kleetrical 


BALDWIN. 

To  effect  transfer  the  following  operations  are  necessary  : — 

{a)  Withdraw  heat  coils  from  protectors  of  lines  Nos.  1  and  2  at 
existing  exchange,  thus  disconnecting  both  Unes  from  the  existing 
exchange  equipment. 

(6)  Withdraw  heat  coils  of  temporary  protector  at  new  exchange, 
thus  isolatmg  the  section  of  circuit  between  the  two  exchanges 
formerly  used  for  line  No.  1. 

(c)  Withdraw  insulating  plug  in  specially  provided  jack  at  old 
exchange,  throwing  line  No.  2  on  to  its  proper  protector  at  the  new 
exchange  by  means  of  the  same  pair  of  wires  previously  in  use  for 
subscriber  No.  1  between  the  two  exchanges. 

{d)  Withdraw  separators  in  cut-off  relays  at  new  exchange. 

To  provide  testing  and  other  facilities  two  break  jacks  are  per- 
manently included  in  the  circuit  of  each  jimction  line  at  the  exchange. 

Preparatory  Line  Work. 
Existing  Plant  Benewah. — Although  the  line  plant  of  a  magneto 
system  may  have  been  maintained  in  a  satisfactory  manner,  sources 
of  trouble  may  become  apparent  when  central  battery  conditions 
are  introduced.  Tlus  system  demands  that  the  line  plant  should 
be  maintained  with  a  relatively  higher  standard  of  insulation. 
Fleeting  troubles  such  as  intermittent  earths,  contacts,  and  short- 
circuits  of  but  little  moment  in  the  case  of  the  magneto  system  must 
be  ehniinated.  Therefore,  when  the  change  is  from  magneto  to 
central  battery  it  is  advisable  that  the  open  line  plant  be  overhauled 
and  such  weaknesses  removed. 

Fugitive  Hne  faults  are  not  readily  revealed  by  electrical  test. 
In  order  to  ascertain  which  Unes  need  improvement  in  insulation, 
prehminary  insulation  tests  may  conveniently  be  made  from  the 
old  exchange. 

yew  Line.  Worl: — In  view  of  the  peculiar  troubles  occurring  in 
open  hues  associated  with  a  central  battery  system,  the  proportion 
of  open  line  plant  should  be  limited.  Therefore,  when  replacing 
a  magneto  by  a  common  battery  sy.stem,  ei;pense  in  sub.stituting 
underground  for  heavy  open  lines  is  usually  justified.  Advantage 
may  at  the  same  time  be  taken  of  the  opportunity  to  provide  for 
future  development.  The  new  plant  may  take  the  form  of  exten- 
sions of  an  existing  underground  system,  or  an  entirely  new  .scheme 
of  underground  work  may  be  embarked  upon  foi'  an  exchange  area 
previously  served  wholly  by  overhead  means. 

Where  the  establishment  of  a  central  battery  system  is  justified, 
it  is  generally  economical  to  arrange  an  underground  system  with 
distributing  points  from  which  the  subscribers'  services  are  com- 
pleted by  means  of  small  distributing  cables  underground  or  .short 
sections  of  open  wire.  In  lliis  way  tlic  mileage  of  open  line  is 
minimised. 

Tlie  work  of  installation  of  new  ducts  and  I'ablcs  may  proceed 
while  the  exchange  building  is  in  courise  of  preparation.  The  work 
should  be  so  timed  that  the  external  cables  are  coin])leted  by  the 
time  the  new  main  distributing  frame  is  ready  for  use.  The  main 
cables  may  then  be  extended  thereto,  terminated,  tested,  and 
iiinnbcred  o\it,  and  connected  up  to  the  main  friunc  equipment. 

MuHrifj  'Tee  Connections. — The  provision  of  cc  connections  in 
association  with  the  transfer  of  a  large  exchange  is  a  matter  of 
considerable  importance. 

For  a  large  transfer,  the  iniinbrr  of  cc  connections  to  bo  made 
may  be  considerable  ;  it  niiiy  l)c  iuiiiracticablc  to  avoid  making  a 
large  number  of  tecs  at  one  or  iiu>rc  i)oiiits  on  t  he  undcMground  cable 
.system  and  to  distribute  them  over  a  nuiubcr  of  lesser  points; 
several  large  cables  may  be  involved  at  one  point  and,  .'is  the  ninnber 
of  pairs  of  wires  to  b."-  dealt  with  imreMscs,  so  are  tin-  (liDirultics 
multiplied. 

The  small  gaug<'  wires  ((U,  111.  and  12,1  lb.  per  inilcl  mi  large 
cables  {(iOI)  and  S(M)  pairs)  comnnirily  u.scd  in  mudcni  telephone 
systems  dcmiuid  exceptional  care. 

The  period  <lMriiig  which  lhi>   tecs   must   be  Miaintaiiicd  is  usually 
protra<-leil.  dining  which  it,  may  be  necessary  to  undertake 
{'/)  Testing  in  connei.lion  with  llic  lociilisalion  of  faults  ; 
(/()   Introduction  of  additional    iced    eoniicctions  necessitali'd  by 
the  provision  of  now  serviiu's ; 

(<•)  .Mtcralion  to  existing  teed  conncclioris  nwiiig  to  rrniin  als, 
cessations,  iSic.  of  subscribers'  servici-s. 

Where  larg<!  cables  arc  concerncci,  the  iiiiiiibti  of  (lie  iiiHiil.ilcd 
condiictora  may  be  so  ureat  as  to  preclude  llir  whole  biMiig  encased 
by  iiliinilinig  work,  and  other  straps  must  thciifiirc  lie  taken  to  main 
tain  the  i'X|>osc'd  pnpci  cmc  ciibles  in  a  pcifcilly  dry  stale. 
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Cast  iron  cable  boxes  have  been  utilised  in  an  attempt  to  facilitate 
hermetical  closure  of  the  cable  and  to  provide  ready  means  of  access 
to  the  tee  connections.  If  such  a  measure  be  adopted,  it  is  stUl 
desirable  that  the  wires  should  be  waxed  and  bound  in  order  that 
they  may  satisfactorily  withstand  any  handling  to  which  they  may 
be  subjected. 

When  the  line  arrangements  for  transfer  admit  of  the  ees  being 
made  within  the  new  exchange  the  serious  difficulties  introduced 
by  external  teeing  points  are  entirely  removed.  Tee  connections 
can  conveniently  be  made  at  the  main  distributing  frame  of  the  new 
exchange. 

Prepar.atorv  Work  at  Scbscriber-s'  Stations. 

If  the  electrical  operation  of  the  new  exchange  be  similar  to  that 
of  the  old  exchange  no  modilications  to  the  apparat.:s  at  the  sub- 
scribers' stations  will  be  necessary. 

For  exchanges  of  500  lines  and  upwards,  the  magneto- calling 
local  battery  system  has  now  given  place  to  the  more  modem 
central  battery  sy.stem.  The  displacement  of  the  magneto  generator 
and  primary  batteries  at  the  subscribers'  station  renders  a  complete 
change  of  apparatus  desirable  although  not  absolutely  necessarj'. 

The  following  three  alternatives  for  treatment  of  subscribers' 
installations  are  presented  : — 

(a)  Fix  new  central  battery  apparatu.s  alongside  the  old  and 
provide  a  change-over  switch  to  be  operated  by  the  subscriber  at 
the  time  of  transfer  for  changing  over  to  the  new  apparatus.  This 
method  Ls  to  be  deprecated  in  consequence  of  increased  cost,  res- 
tricted accommodation  for  apparatus,  and  possible  trouble  by  mis- 
operation  of  the  switch  by  the  subscriber. 

(b)  .Modify  existing  ap|)aratus  to  permit  of  central  battery  working 
until  the  modern  central  battery  apparatus  is  installed  after  the 
transfer. 

It  will  u.suallj'  be  economical  and  convenient  to  adopt  this  alter- 
native in  ca.ses  of  subscribers'  simple  sets  and  at  stations  with  only 
one  extension.  Replacement  of  the  old  instruments  by  modern 
central  batterj'  apparatus  may  be  carried  out  and  full  central 
battery  conditions  established  as  convenient  after  the  transfer. 

(c)  lastall  new  central  battery  apiwrattLs  prior  to  the  date  of 
transfer,  introducing  the  modilications  necessary  to  provide  for 
satisfactory  working  until  the  transfer  ha.s  been  made. 

This  method  is  reconiiiicndcfl  for  installations  with  switchboards 
where  displa<-enient  of  the  ii|<l  apparatus  has  been  decided  upon. 
It  po«ses.ses  the  important  advantage  that  the  work  to  be  done  after 
the  transfer  is  reduced  to  a  minimum. 

In  order  that  the  magneto  apjiarntus  eompri.sing  siibscribeis' 
installations  may  be  made  to  conrorm  to  central  battery  working 
attention  should  be  given  to  the  following  points:  — 

(«)  Intterlioii  <if  t'ttiiilf/iiers.'  To  maintain  an  ojH-n  circuit  when  the 
receiver  is  hung  uikmi  the  switch- hook  condensers  of  2  mfd.  ca])acity 
arc  inserted  at  the  following  points  : 

1.  Hell  circuit  of  Hubscriber.s'  single  instrument  installation.s. 

2.  Hell  circuit  of  extension  instruments. 

3.  Bell  circuit  of  extension  swit<'lics. 

4.  Circuits  of  ('xtension  1m-IIs  jninid  direct  acros.s  liiu's  having 
connection  to  e.vcfiange. 

(A)  Iiiirrliiiii  of  Holding  I'niis.  To  guard  against  preniature 
clearing  signals  being  given  at  the  exchange  from  private  branch 
exehatige  installations  not  rcphurd  by  central  battery  apparatus 
prior  to  transfer,  it  may  be  m-ro-.ary  to  provide  "  holding  coils" 
which  may  U-  brought  into  circuit  with  the  exchange  line,  when 
engaged,  during  the  time  the  operating  instrument  is  utilised  in 
H|M'akiiig  to  an  extetisiiin  station. 

(r)  I'nliirili/  of  I  rrriivm.  It  is  necessary  to  ensure  t  hat  t  lie  riv'eivers 
of  all  iiiNtrunientH  are  coniicitiil  in  such  a  way  that  the  eurn-nt 
nH'ejvMJ  over  the  line  from  tli(  central  battery  will  augment  rather 
than  reduce  the  magnetism  of  the  receiver  magnet. 

ill)  liilrriiiil  II  iriiiij.  Thi-  iiilcriial  wiring  should  be  t<-Nted  for 
insulation  and  exaiiniieil  llimiighoiit  and  any  observed  defect 
remedied.  Alteratiuim  to  wiring  in  i-nnm  where  the  learling  in 
INiitit  is  iH-ing  changed  hIioiiIiI  also  be  provided  for. 

I'llKfAIIATimV    WoltK    AT   Ul.ll    K.Xl  l'.\N<IK. 

In  ordinary  cases  the  work  to  be  curried  out  at  the  existing 
i\.|iiiigc  pnnr  to  traiixfer  "ill  I"'  niuilily  that  of  tenting  out  the 
'  11  Mil><  III  roiijiiiictioii  \Mlli  iii'<lriiinent  lUlers.  and  making  line 
.liiiiyiw  with  line  rnrcmeii  ami  jinntem. 

The  clianges  to  In'  madi'  at  ■<iib«<rilMT»'  in>tnllalinim  by  the  littlng 
KlnfT  may  be  i'ontrol|e<l  from  the  old  exehnnge. 

A  Kililable  ligiire  repre-a'iil  iiig  ihr  niinilMlim  ill'<lallatloii  |iit 
iniiiNllile  under  tbeiM'  coiidilioiiM  may  In>  llxecl. 

IIHI,<MH)oliiiis  IN  regarded  i\-  a  wife  ||||ur<'  for  a  leiitral  battery 
loxchaiige  working  at    l<i  \nllH. 


As  the  work  at  each  subscribers'  station  is  completed,  tests  from 
the  exchange  in  conjunction  with  the  fitter  are  made  to  ascertain — 
(a)  The  insulation  of  the  circuit. 

(';)  Whether  condensers  have  been  fitted  at  the  requisite  points. 
(c)  Whether  the  receivers  are  connected  correctly. 
((/)  Whether  the  circuit  is  working  satisfactorilv. 

Preparatory  Work  at  Xew  Exchaxge. 

When  the  installation  of  the  new  exchange  efjuipment  is  suffi- 
ciently advanced,  the  work  which  has  to  be  done  there  in  prepara- 
tion for  the  transfer  may  be  taken  in  hand. 

As  advice  is  received  from  the  jointer  of  the  circuits  shimted  into 
the  exchange,  the  procedure  reconunended  below  in  connection  with 
each  line  may  conveniently  be  followed  by  the  te.st  clerk — 

(a)  Verify  that  the  main  distributing  frame  cross-connection  is 
already  joined  up  to  the  correct  exchange  nimiber. 

(h)  Remove  heat  coils  from  protector  of  respective  fine  and  insert 
fuses  on  main  distributing  frame. 

(r)  Test  out  hne  and  confirm  the  subscriber's  telephone  nimiber. 

(rf)  From  the  cable  distribution  schedule  check  off  circuit  as 
"  available  at  new  exchange "  and  insert  the  necessary  entries 
in  all  records  concerned. 

(f )  Advise  the  test  clerk  at  the  old  exchange  of  the  '.ee  connection 
having  been  made. 

(/)  Advise  the  jointer  when  each  group  of  lines  with  which  he  is 
concerned  has  been  dealt  with. 

Private  lines,  extension  lines,  and  other  Unes  which  \rill  merely 
I)ass  through  or  via  the  main  distributing  frame  should  be  diverted 
permanently  and  cut  out  of  the  old  exchange.  At  the  time  of 
transfer  only  Unes  actually  operated  at  the  old  exchange  will  then 
be  left  to  be  transferred. 

By  the  time  the  test-room  equipment  is  ready  the  test  clerk 
should  be  in  jx).sse.«sion  of  lists  showing  the  distribution  of  sub- 
scribers on  the  calling  equipment  of  the  new  switchboariL 

When  the  work  of  diversion  is  sufticienlly  advanced  and  the  new- 
central  battery  switchboard  completed,  instrument  fitters  should 
make  a  (inal  visit  to  the  .subscribers'  stations  before  the  transfer. 

FiSAi.  Preparations. 
It  is  ilesirable  that  the  final  arrangements  should  not   l>e  com- 
menced earlier  than  is  essential. 
The  work  to  Ije  carried  out  is  as  follows : — 

(1)  Final  Tents  of  Suh-irriherf:'  /.i;ie.<. — These  are  made  at  the  test 
desk  of  the  new  exchange  and  may  ix'cupy  several  days,  deiiending 
upon  the  number  of  lines  to  be  tested  and  the  number  of  testing 
olficcis  accommodated.  Kach  circuit  to  be  tran.sfer«>d  is  proved 
to  cii.surc  that  - 

(n)  The  insulation  and  conductivity  of  the  hne  are  .satisfactory. 
(/>)  Kach  snb.scriber  is  coiniectetl  to  the  correct  exchange  equip- 
ment. 

(r)   The  conden.s«T  is  in  ciivuit. 
(rf)  Six-aking  is  satisfactory. 

(2)  Fiiinl  Trst  of  .1  unction  <  ircuitn.—  Kach  junction  circuit  to  bo 
transfcrix'd  re<|uir«^  to  lie  finally  tested  imder  actual  working  con- 
ditions bctwivn  the  new  exchange  and  the  tli.stant  exchange. 

.Ml  jiinctinii  I'lrciiits  duplicated  for  the  transfer  should  Im<  similarly 
tested  and  left  in  working  condition. 

(It)  Relay  t«\sts:  (4)  Line  fuse  examination:  (."•)  Heat  coil  text; 
(d)  l.iglitning  arrester  t«-st ;  (7)  S|HviiU  telephone  arrangements; 
(S)  M<'ter  reading.s. 

(!t)  On  or  U'fore  the  evening  of  the  day  prior  to  the  tnmsfer, 
attention  should  be  given  to  the  following  details:  - 

{n)  l*ro\ision  of  \h\v»  as  previously  descril>e«l  for  rx-moval  of  heal 
coils  on  mam  frame  at  old  exchange. 

(/<)  In.serlion  of  si'|iarators  lietwin-n  the  spring  contacts  of  eul-off 
relays. 

(r)  In.Hertion  of  all  heal  coils  in  working  posit ioiw  on  the  main 
distributing  frame.  This  o|i(<rallon  hIioiiUI  follow  (J>)  and  on  no 
account  be  atti-mpte<l  before. 

(Iltl  liilinir-'il.  On  the  evening  of  the  day  prior  tollmt  tixeilfor 
the  transfer,  reheapud  of  the  o|MTa(ion  should  Ih>  earrH><l  out  under 
the  direction  of  the  ofllcer  re»i|xm.'<ili|e. 

TiiK  TinNsFKK  OrunATtits. 

hiiimn  till'  |ii'ri<Ml  immediately  prior  to  Ihr  trniisfer.  tlir  eirctiil.s 
ain-ady  i  imiicctiMl  In  woiking  < oiidtlioii  to  the  new  exchangr  ihouKI 
Id'  tt-sleil  lint  and  pnivcil  in  nidcr. 

.'\t  the  :>p|>i>inte<|  tunc  the  xiilMcriberx'  liliex  and  the  rrnLolndci 
of  the  junction  line«  ■•hould  be  diNill  with  M  rnpidly  ii»  |MiMible  i' 
the  following  manner  : 

(o)  The  test  clerk  at  new  e]tehan|(<>  m)<ir«l«  ovrr  K|iivial  (olcpli"n 
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line  the  removal  of  heat  coils  at  old  exchange  and  waits  for  advic^ 
that  this  has  been  accomplished. 

(6)  On  receipt  of  this  intimation,  the  test  clerk  gives  pre-arranged 
signal  to  : — 

1.  Extract  separators  from  cut-off  relays,  and 

2.  Withdra-.v  remainder  of  plugs  in  junction  test -jacks. 

(c)  The  exchange  supervisor  and  the  test  clerk  at  old  exchange 
are  then  ad\-ised  that  the  transfer  has  been  accomplished,  and  the 
officer  deputed  to  carry  out  relay  tests  is  directed  to  proceed. 

((/)  The  test  clerk  at  old  exchange  informs  supervisor  there  that 
transfer  is  completed. 

'    Traffic  and  Operating  Considerations. 

Choice  of  Lay  and  Time  far  2  ran«/£r.— Traffic  conditionsmust  be 
taken  into  account  in  selecting  a  day  and  time  for  the  transfer 
operation. 

The  choice  of  the  least  busy  period  is  particularly  helpful  in  th. 
transfer  of  junction  lines. 

Sirilchboard  I  islribuiion  of  /Subscribers'  Lines.— In  order  to  secure 
uniformity  of  attention  to  calls  it  is  necessary  to  distribute  sub- 
scriljcrs'  circuits  over  the  answering  positions  of  the  switchboard 
not  in  numerical  order,  but  in  relation  to  their  traffic  activities. 
Such  distribution  must  of  course  be  based  upon  actual  observation 
of  conditions  obtaining  for  each  subscriber's  line. 

Programme.— A  programme  of  instruction  for  the  guidance  of  the 
operating  staff  concerned  in  the  transfer  should  be  drawn  up  in  order 
that  no  essential  detail  be  overlooked. 

Training  ofDjierators. — Operators  who  are  to  be  transferred  from 
the  existing  to  the  new  exchange  should  be  familiarised  with  the 
working  and  local  conditions  of  the  new  board  in  advance  of  the 
tran.sfer. 

Operating  Procedure.— The  operating  arrangements  to  be  made  in 
connection  with  a  traasfer  vnW,  of  course,  vary  with  different  con- 
dition.s,  but  the  author  dcscritjes  a  typical  form  of  procedure. 

Subsequently  the  arrangements  involved  in  post-transfer  work, 
which  include  removal  of  tees,  final  cable  operations,  dismanthng 
old  exchange,  and  change  of  apparatus  at  subscribers'  installations, 
are  dealt  with. 

To  secure  the  most  economical  and  efficient  results  in  connection 
with  a  transfer  of  material  diraen.sions.  careful  organisations  of  the 
whole  of  the  work  involved  is  obviously  necessary. 

J-'rora  the  jjoint  of  view  of  economy,  it  is  particularly  essential 
that  the  various  sections  of  work  should  be  co-ordinated  in  such  a 
manner  as  will  preclude  delay  being  caused  to  any  section  of  the 
work  by  non-completion  of  any  other  section  within  the  requisite 
time. 

It  is,  of  course,  not  possible  to  stipulate  here  the  sequence  of 
o|MTations,  because  each  ca.sc  will  vary  in  its  requirements,  but  in 
tlie  original  ['ajxT  a  table  is  given  exemplifying  the  order  in  which 
the  most  im|Mirtant  operations  may  bo.st  be  conducted.  Those 
work"  whicli  may  proceed  simultaneously  arc  distinguished  and  a 
Bpaie  iH  provided  for  insertion  of  pre-detcrmincd  dates  l)y  which 
conifiletion  in  nc<-es.siiry.  A  ijrogrammc  prepared  on  these  hues 
will  conMtitut*  a  guide  to  the  responsible  engineer  anil  an  aid  in 
expediting  the  work. 

All  oficraliciiw  unconnected  with  the  transfer  such  as  new  sub- 
wrilK-ri'  wrviri-H.  removals,  and  other  work  of  a  similar  character, 
Hhoiilil  be  i-Mtirdy  MUs|MMiderl  if  such  a  course  be  possible. 

The  followiii'^  are  headings  recommcMded  under  which  a  pro- 
l/rummc  may  !«•  prepared  ;- 

(u)  fJriierol  wheme  of  trannfer. 

(fc)    I'nrtii'uliirM  of  .H|x-cial  telephone  iirrniigiMnerit»<. 

(r)    Srhediili-  of  juiii'tioiiline  transfer  arrangenn-ntK. 

(//)   .N'umeneal  liit  of  HuliHeriber'i  for  entry  of  liiial  te.st  M'sults. 

(«■)   T'Titing  iirrangernentH  for  ojKTating  Mtiill. 

If)  .S|>c<iHl  nrrangementM  for  dealing  with  fiiull^:  II)  line; 
i'i)  "ulwriIxT"'  apparutUH  ;   (3)  exchange. 

{<l)  Sliifl  iirrangemeiitft,  incluiling  niinu«,  duticH,  and  tiines 
of  iitlenrlaiiie  of  eaeli  niember  <if  HtatI  taking  part. 

(A)  l.iiil  o(  wrvire  an<l  other  linen  froni  which  (lliro  separatoi-H 
iriietl  III-  iiinilt4il  frniii  iiltolf  rel»yn. 

(j)    l.iMt  of  |H'riiiiiMi-iilly  priivideil  junction  liiieH. 

(i)  Detailed  inntruetioMN  for  paeli  olllcer  engaged  in  tho  work  of 
triinKfer,  ineluding  thoDt'  deput<<<l  to  iixxiHl  in  llie  IrauHfer  of  junelion 
ciniiilii  at  dintant  exehangeM. 

(/)   Hi-piirnte  lilt  for  lUM'h  teeing  [loint   of  lim-H   from   which  teen 
are  to  lie  i  lit  away  nimiillaiieouxly  with  removal  ii(  heat  roiU, 
P(m|  Mnt  of  HuliwTiUTH  whow  premiiw*  will  Ik-  closed  nl  the  time 
of  Irninfer. 

(n)   I,Mt  of  linra  romninini;  Ihroiiuli  old  exiliaiiKe  after  trnnKfer. 


The  positions  to  be  manned  for  the  transfer  operation  will  be 
generally  as  follows  : — 

(a)  Old  exchange  test  desk. 
(h)   Old  exchange  main  frame. 

(c)  Kew  exchange  test  desk. 

(d)  New  exchange  main  frame. 

(e)  Relay  racks. 

(/)  Each  exchange  connected  direct  by  junction  lines  to  the 
exchange  to  be  transferi'ed  (unless  the  lines  concerned  have  been. 
duplicated). 

(g)  New  exchange  faultsman. 

[h)  New  exchange  testing  operator's  position. 

(J)    Line  fault  control. 

( /.)  Subscribers"  apparatus  fault  control. 

(I)    Underground  teeing  points  not  closed  in. 

(m)  Construction  staff_for  removal  of  tees,  if  required. 

It  is  advisable  that  complete  control  of  the  transfer  operation 
should  be  vested  in  one  indiNadual  situated  atone  recognised  point 
of  vantage.  The  most  suitable  position  will  no  doubt  be  at  or  in 
close  proximity  to  the  test  clerk's  desk. 


A  Ne-^v  Globe  Photometer    for  Incan- 
descent Lamps.* 

»>•    15.    VON    VOSS. 

The  advent  of  the  half- watt  lamp  has  given  rise  to  the  need  of  a 
photometer,  by  which  mean  spherical  candle  power  can  be  easily 
measm'ed.  The  instrument  to  be  described  is  of  the  type  known  as 
the  Ulbricht  Globe  Photometer,  modified  in  such  a  manner  as  to 
render  its  use  more  rapid  and  convenient.  The  figure  gives  a 
view  in  plan  of  the  general  arrangement. 

The  globe  is  formed  of  two  hemispheres  of  1  m.  diameter  pressed 
out  of  zinc  sheet,  and  is  provided  with  a  hinged  door  at  k  that  carries 
the  supports  for  the  lamp  under  test.  The  globe  is  suitable  for 
use  with  lamps  with  bulb  diameters  up  to  13  cm.,  which  would 
include  lamps  up  to  about  300  watts  or  500  m.s.c.p.  For  liunps 
of  20  cm.  diameter  of  bulb  a  globe  of  1-5  m.  would  be  required. 

At  the  same  height 
as  the  door  a  round 
opening  is  made  in 
the  globe  provided 
with  a  tubular  pro- 
jection ^1,  closed  by 
a  sheet  of  ground 
glass  mj. 

The  ground  glass 
screen  m.,,  that  is 
viewed  simultane- 
ously with  Mi,, 
through  the  photo- 
jnctiT  (',  receives 
i  t  s  illumination 
through  tho  ground 
glass  screens  »/ ^  and 
m^  from  the  com- 
p  a  r  i  s  o  11  I  a  in  p 
(marked  /  and  ^^ith 
.!  iToss).  '1  liemcas- 
II  lenient  is  by  equal- 
ising tlie  illumina- 
tion on  tlie  sen"ons 
»(,  and  in^.  This 
is  ell.rtcd  by  an  adjustable  wedgeslinped  opening  fc,  worked  by  a 
rack  and  pinion,  the  area  of  the  o])eiiing  of  the  slit  being  read  off 
on  a  Hiiile  tlial  is  provided.  As  m.,  is  illimiiiiated  uniformly  tho 
illiiiriiiiiillon  on  7n.j  is  propoitiiiiial  to  the  area  of  tlie  o|K>niiig  at 
'',.  In  Older  to  make  the  iiistiMiiicMl  direct  reading  a  second  slit 
'/,.  is  pnivided.  If  now  a  talibiatcd  lamp  is  inserted  in  the  globe. 
Die  slit  //,  maybe  adjusted  so  lliiil  its  indicating  scale  reads  the 
candlepower  dir<^ctly  nml  the  opening  of  /i.^  is  adjusted  until  balance 
is  obtained  in  the  pliiiliimet«'r.  /)j  is  now  left  in  the  poMitioii  thus 
found  and  the  adjiislmeiil  of  ll^  for  any  other  lamp  uill  give  a 
direct  lending  of  its  ciiMdleiHiwer.  Various  ciniilar  stops  may 
be  iimerleil  at  /<j  to  alter  the  range  of  the  iiistnimriit.  and  the 
MericN  i(f  Hlo|iH  enabli'M  direit.  readings  to  be  made- on  the  scale  6,, 
ill  iiiiiltipleH  of  10,  from  2-.'»  to  "riO  mean  siiherical  candle-power.   ,j 

-*  Almlrao?  of  an  nrtiele  in  llio  "  KlektrolerhniHclio  Zoitechrifl." 
No.  It,  I II 1 7. 
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Electric    Ploughing.' 


By    A.    DEI.AMARRE. 

{Condwled  from  p.  611 1.) 


Tilt  Fillel  %s/em.— While  the  German  iirins  bavcjaimed  at 
..verfiil  and  heavy  mechanism,  M.  Fillet  liiis  endeavoured  to 
Main  equally  good  results  with  light  engines.  Tlie  Fillet  winch 
,.i.^,(is   4.iiiiit  ki;^-(i.(Hiii  kg.    for    horsepowers    lictuoen   4o   and   80, 


Jeiiniotil  Whtrh. — In  its  general  characteristics  this  resembles 
the  Siemeni?  type,  weighing  lo  tons,  and  utilising  a  motor  of  SO  h.p. 
and  a  tractive  force  of  4,000  kg.  It  has  been  developed  too  recently 
for  one  to  appraise  its  value  in  practice,  but  deserves  notice. 


I'll).    7.--l"n.UtT    Wl.NiH    WITH    ANCUijJtlVlTK. 


Fn:.  S. — Fillet  \Vin<  ii  wituoit  .\N(  iMKl'L.vTi: 


mil  jM-nuitx  a  tractive  for<e  of  4,000  kg. — the  same  as  that  achieved 
in  the  Siemcnx  system,  i  ut  with  a  third  of  the  weight.  The  electric 
motor  engagc.M  direct  witli  the  winch  by  means  of  gearing,  the 
carriage  being  meantime  advanced  cither  by  means  of  chains  (see 
Fig.  7)  or  by  pulling  on  a  small  cable  attached  to  an  anchor  2(HI  m. 
away.  The  lightness  of  the  arrangement  Ls  such  that  it  could  not 
alone  re»i«t  the  pull  of  the  plough,  and.  therefore,  an  anchor   plate 


CuoicK  (If  Systems. 
The  dcsiL'ii  of  the  heavier  types  is  ba.se<I  on  the  assumption  that 
only  in  this  way  can  one  secure  sutlicient  resistance  to  ensure  lirm 
anchorage.  On  the  other  hand  it  may  be  argued  that  if  the  surface 
presented  at  the  winch-carriage  exceeds  that  of  the  plough,  sufficient 
anchorage  will  be  available.  In  the  Fillel  arrangement  it  can  be 
shown  that  the  surface  cnilnililcd  is  about  one  square  metre,  which 


iinnhik'  I  he  li-nglh  itt  tho  earrimte.  can  li«  lei  down  iind  imbr<l)lr«l      •-<  ihnx-  limi-^  thnl  of  Ihi^blndc 
^M  tho  rarlh.     Tliw  i^  »wii  in  I'li?    *.     An  •Itufliitli^ i-  nrinnijrinelit       ''    '■'  "  '    '•'■  '  '  ti  ,i»s  i  ,.i  i,  ,, 
to  inrnvMT  llin  rrNiatiinie   b\    i<ii|h  on  tllP  i^linilii  nn  Hhuwn  In 


Al.  1. 


' '"-    f  •■  '■ ./  .J   II ■    -  .■ 

electric   pov>rr  (o  the  wimh  n  <<ii> 
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requiring  solution.  The  power  of  the  motor  (60-SO  h.p.)  implies 
a^pressure  of  at  least  500-600  volts,  which,  with  reasona'  le  caution 
on  the  part  of  labourers,  is  not  excessive  from  the  safety  standpoint 
But  this  pressure  can  only  be  used  to  facilitate  tlie  removal  of  the 


Vui.  1 1,— Tkasskormkk  Vehicle  (Siemens)  Low-texsion  Side. 

motor^froiu  the  transformation  centre,  the  power  being  initially 
derived  from  high  tension  lines.  It  is  at  this  point  that  the  diffi- 
cultics^begin,  foi-  the  provision  of  detachable  connections  to  high- 
tcnsiou  wires,  without  danger  to  life  or  danger  of  short-circuit,  is  a 
delicate  matter.  V 


—^ 

^ 

] 

—■■1 

nz 

1 

I 

i 

■    ¥■ 

M'-'' 

.'v 

and  to  take  precautions  that  the  connection  can  never  be  broken 
until  this  interrupter  is  open. 

On  the  other  hand  the  movable  transformation  carnage  presents 
few  chfficulties.  Fig.  10  shows  the  Siemens  transfomiing  house, 
and  Fig.  11  enables  the  low  tension  side  of  the  system  to  be  seen. 
In  Fig."  12  the  transfoi-mer- carriage  also  contains  a  drum  on  which 
the  low- tension  flexible  connector  can  be  conveniently  wound. 

Another  point  that  requires  consideration  is  the  support  of  the 
cable  when  in  use.  If  allowed  to  trail  over  the  gi'ound  its  outer 
surface  inevitably  suffers,  and  sooner  or  later  it  is  damaged  by  the 
plough  passing  over  it.  A  better  method  is  to  support  it  on  portable 
short  posts.  In  Fig.  13  a  series  of  such  supports  are  seen,  being 
conveyed  in  a  cart  draA^ii  by  oxen. 

Cost  of  Electric  PLouc.HrsG. 
^While  the  natui-e  of  the  soil  and  tother  factors  enter  into  the 
problem  one  can  reckon  on  a  coasumi^tion  of  about  79  units  per 
hectare,  and  a  daily  treatment  of  about  4  hectares.  Assuming 
that  current  is  obtainable  at  0-2  fr.  per  unit,  this  involves  a  daily 
expenditure  for  power  of  about  60  fr.  The  wages  of  an  electrician, 
working  the  carriage,  and  a  labourer  attending  to  the  plough  will 
amount  to  another  20  fr.  per  day.  The  total  costs  of  an  installation, 
adapted  to  an  area  of  3.50  hectares  may  amount  to  100,000  fr.,  the 
interest  on  which  may  be  taken  at  15,000  fr.     This  works  out  to 


Srrp.)RTS    FOR  Cable  beixc 
(Fillet   System). 


Cakuied    in  Cakt 


43  fr.  per  hectare,  while,  assuming  that  4  hectares  are  ploughed 
per  day  the  cost  of  cunent  and  wages  will  come  to  (604  20);4  or  20  fr. 
The  total  cost  per  day  per  hectare  is  thus  about  63  fr.  In  favourable 
circumstances  this  may  be  brought  down  to  50  fr.  per  hectare  per 
day,  which,  in  spite  of  the  heavy  initial  cost,  is  lower  than  can  be 
expected  by  using  steam  or  hand-labour. 

While, 700-800  .hectares  pei'  year  might  be  worked  l)y  electrical 
ploughing,  at  least  .'ilUI  hcitaresshould  be  treated  in  order  to  render 
cIcctHcal  inethods  economical.  The  high  initial  cost,  which  is  one 
<if  the  grca"t  obstacles,  can  be  met  to  snmc  extent  by  co-0])crative 
linanccr  The  development  of  electric  ploughing  also  involves  cither 
voider  distribution  of  electricity  in  agricultural  districts  from  the 
supply  company's  network  or  the  establishment  of  local  stations  by 
agricultural  interests.  The  chief  problem  of  the  future  is  to  con- 
\iiH(thc  farmer  that  exjienditure  on  electrical  development  pays 


Aero  -  Steam  Railway  Traction.  —  Acconlinj;  to  the 
'■  Kiiginccr  '■  the  Frcmh  Inslitution  of  Civil  Engineer.shasbeen 
(lr\(iUiig  itself  to  jiero-steani  tnu-tion.  iv  report  on  this  subject 
l.iing  presented  by  .M.  (iiiiidoii  It  is  reniarkcd  tliiit  if  firing 
is  slojiiied  on  H  riiilwjiy  locomotive,  or  is  continued  with  k"'"*' 
dry  coke,  iind  the  cylinders  lire  subseciueiitly  supplied  with 
coni])ri'.Hse(l  uir  from  reseiToirs  curried  on  tlie  tender,  (ir  from 
u  speciiil  coniprcHHed  iiir  tender,  lliis  "  iiero-steiiin  "'  will  con- 
tinue to  run  the  triiin  for  .some  time  without  the  enii.ssion  of 
Hhioke  or  Hteiiin.  Tlie  exhaust  vapour  from  I  lie  cylinder  is 
condensed  by  the  roniing  ell'cet  of  the  c.xpiiniling  compre.s.sed 
air.  It  is  su^'gcsted  I  liat  tliis  device  would  he  useful  in  |)a»Hing 
^'^  Ihrouijii  tunnels  where  llie  emission  of  smoke  or  steam  wouiil 
lie  objectionabli-.  on  heavy  grades  where  it  is  di-,sired  to  aug- 

.  .  ..  1  ■    .     .       I  .    I  mi'nl    .siiee<l     and   mm    ruel  roixilitan    or   suhurlian    lines   where 

In  thP  .Siinnen*  HyoK-m  conneelionM  are  merely  made  to  mHulato<l  "  ""    «l'ei'i,    an.i    on    rM(wop..ii«  i    ,    ,,    ,     ;„  ,l,.ui,.,,l,|,. 

junclion»ntnheiKh«"f«m.  above  the  Kround.  in  the  manner  imh-  Mmt..  arP   fre.|uent    .stops  ami   rapi.l   ac.e  C.tt  o,   is  .hsna.h 

ei»l«l  in  Mr.  II.     Thii.  i.  a  primitive  method  of  sc.mewhaf  doubtful  .\h  an  instanie  of  e.  case  wJi.Te  I  he  iiiet  hod  would  be  uselul.  ni. 

aafety.     It  would  be  (irefenible  to  introduce  ii  liorne<l  interrupter  tunnel  I  I  luihs  Inie;  I  liroiigli  tlie  I'ral  Mount  ains,  is  menlioii.  ,1 


'  12.— Tha.'.h 


Uhii  VkilliLk  (.Sii.Mi.:..>i 
IXJWTKKHIU!'    CAIU.KM. 
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Notes  on  thelDesign  of  Electromagnetic  Machines/ 

PART  III. 
DESIGN   OF    A.>:   .VLT.:KNATiXG-CURKEXT   TURBO-GEXERATOR. 

By    STANLEY    PARKER    SMITH.    D.Sc. 

(Ciiniiaiieil from  paqc  82,  fj'.  LXXX.) 
Suminary.— In  Part  L  of  the  article  the  author  deals  with  some  of  the  main  principles  underlying  the  design  of  .iltemating-current 
generators      In  Part  II.  these  principles  are  applied  to  the  design  of  a  low-speed,  three-phase  alternator,  gmng  7o0  kw.  at  2,200  volts 
when  ninninu  at  a  speed  of  250  revs,  per  min.      In  Part  III.  a  three-phase  turbo-alternator  is  designed  to  give  2.000  1 


I  kw.  at  3,000  revs. 


per  min.  at  a  line  pressure  of  500  volts,  and  the  mechanical  stresses  in  the  rotor  are  discussed. 


We  shall  choo.se  a  low  terminal  pres,sure,  in 
order  to  hring  out  some  of  the  difficulties  met 
with  in  high-speed  machines. 

One  of  tlu-  mo.st  important  parts  of  the  de- 
sign of   turbo-alternators   is   the    arrangement 
of   the   ventilation.      in   all   modem    designs, 
these  machines  are  totally  enclo.scd,  not  only 
to  reduce  the  noise  and  the  windage  losses   l)ut 
largely  because  this  is  necessary  to  ensure  that 
the     cooling    air     pas.ses     along    pre-ordained 
channels.     In   general,  there   are   two  distinct 
.schemes  of  ventilation   in  use.  which  are  com- 
monly  known   as  axial   and    radial,    from    the 
general  direction    in    which   the   air  flows.     In 
many     machines    the    two    schemes    are     com- 
bined.    In  the  a.viaily-ventilated  machine  the 
air   simply   enters  at   one   end,  flows   along   a 
number  of  a.xial  holes  or  ducts  in  the  statorand 
rotor  cores,  and  along  the  air-gap,  and  lea\  es  at 
the  other  end,  the  overhang  of  the  stator  wind- 
ing  bi'ing  cooIimI  as  the  air  j)a.sses  through  the 
ri-spective    air   <liumbers    at    the    ends    of    the 
machine.     When  radiiil  is  combined  with  axial 
ventilation,  a  common  arrangement  is  for  the  air 
to  ent<T  at  each  end.  and  after  playing  on  the 
end    winilings   pa.ss   into  the  air-gap,   where  it 
meets  other  air  drawn   thruMgli  axial  and  dis- 
charged through  radial  ducts  in  the  rotor;   the 
air  then  leaves  the  gap  through  a  large  number 
of  radial  ducts  in  the  stator. 

In  addition  to  the  jiure  axial  ventilation  and 
the  <'onibiiiation  of  axial  and  ladiid  ventilation 
in  till'  sim()le  manner  thus  di'scribed,  there  are 
many  other  arrangements  that  ni-ed  not  be 
fliscu.s.sed  here.  For  a  description  of  such 
methods. the  readershould  consult  Miles  Walker's 
book,  &e.  In  general,  it  mav  In'  .>;aid  that  the 
use  of  axial  hoirs  in  the  stator  hmls  to  a  larger 
external  diamet'T  iif  the  maihinr.  whilst  the 
use  of  radial  clucts  leads  to  an  inrreasr  in  the 
axial  length  of  the  machine.  The  fans  needed 
to  force  the  air  through  the  rimliiig  channeiN 
may  either  In-  inside  the  housing  of  the  machine 
(internal  fans)  or  outside  (external  fans).  The 
former  piuclici-  is   more  iisniil. 

In  the  pM'.sent  case,  we  .ijiall  div<i>jii  a  machine 
with  piiri'  axial    vi-ntibttinn     .m>'    iIh'   drawing. 

Fig.  IH,  and  the   fans    n Id    (<>  drive  the  air 

thriiiigh  the  macliini'will  be  li\ed  cm  the  rotor. 

ri  '    liiige  fan  is  called  the  ntator   fan    and  sii|i' 

I    '      the  iiir  for  cooling   the  .tlulur  winding  and 

.  I  .M<   .    the  smull  fan  is  called  the  rotor  fun,  and 

k  ili.iu'<  air  through  the  uxial  duels  in  the  rotor. 

\ 


id^ 


Tiini;i-;  niAiiK    Ttnuui  ai.ikmnator. 

iiiitpiil      U.INNIkw.  at  pciwer  factor     OX. 

r.(N)  voIIm   With    phases  ji>i I 


Line  pies,sure 

in  star. 

Speed  :    3,(MH)  revft.  per  nun 
Fn'<|l|eneV  ;    ftO  cycleM  per  second 


^ 


•Thr  (lr.1  «rf  Irlo  of  Ihin  ••■li 
M.Kliinrn.    and    lh» 
•P  d  ill  TiiR    Ki.iC'  Tim  I  \ 
XVII  .p.  8sO). 


ilrntt  Willi  <<>iil|iii|i>ll'< 

•I    (Mtrt    (i|  tlin  nriiil" 
<>l   .lun«  i.  mn  (Vol. 
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Guarantees. 

Temjjerature  rises  :  To  be  in  accordance  with  the  rules  laid 
down  by  the  Engineering  Standards  Committee,  and  only 
mica  or  other  non-combustible  material  to  be  used  for  the 
insulation  of  the  rotor  and  stator  windings. 

Efficiency  and  regulation  at  unity  and  0-8  power  factor 
to  be  stated. 

Wave  Form  :  To  be  sinusoidal  under  all  conditions  of  load, 
and  free  from  tooth  ripples. 

Method  of  Procedure. 

The  calculations  will  be  arranged  in  the  following  manner, 
though  it  may  not  be  possihlo  to  r-.-nv  them  out  strictly  in 
the  order  given. 

1 .  Main  dimensions. 

2.  Stator. 

3.  Calculation  of  open-circuit  characteristic. 
i.  Rotor. 

■5.  Calculation  of  heating. 

■6.  Efficiency. 

7.  .Mechanical  calculations. 

1.     MaIX   DlMBiVyiOXS. 

We  finst  find  the  output,  pressure  and  current  per  phase  : — 

Output  of  machine =2,000 /0-8=2,.500  k.v.a. 

Output  per  phase=2,500/3=833-3  k.v.a. 

Pressure  per  phase  r  •Fp=500/V3=289  volts. 

Current  per  phase  :  /j,=2,S00  amperes. 

Revolutions  per  .second  :   » =3,000/60  =.50. 

Number  of  poles  :  2p=2fjn=2. 
For  the  sjwcific  electric  loading  we  can  take 

ac=--^=2o0  ampere-conductois  j)er  cm., 

and  for  the  specif  c  magnetic  loading  : 

5o.ea„=  -^-=4,500, 

a  rather  higher  value  than  would  be  assumed  if  ladial  ducts 
were  present.     (For  symbols,  see  Part  II.) 

With  these  preliminary  values,  the  output  coefficient  will  be 
(see  Ef|.  I.J,  Part  I.)  :— 

C=n^KB^,^„  ac  10-« 
=!»-8.5x  103  x4,£00x  2.50  Xl0-«=11 -7.5, 


hence      /J2/v=-^^^-^  —  = 


KVA  l(fi    2,500-106 


=425,000. 


bcci 


Cn  1 J -75x50" 

In  the  case  of  a  turbo-machine,  it  is  easy  to  split  up  D"L, 
()ractically  fixed   by  the  jjeriphera!  speed.     In 


IJ 


50-cycle  till  bo-altematorH  for  direct  coupling  to  .steam' turbines, 
the  p:-ripli.-ral  speed  for  medium  outputs  usuallv  lies  between 
;t<_)  ufid  KK)  metres  p.-r  .second.  At  .50  cycles,  the  rotor  pole- 
pitch  Yfi  in  cm.  iii  equal  to  the  jieripheralspeed  v  in  m.  per  sec. 


Herx; 


to  keep  r  Honiewhut  below  100,  Ave  can  takc7iD=2Y 
200,  when.e  D-.(i:i7  cm.,  whi.li  we  ciui  round  off  to  65  cm. 
InHertifig  IJ^C)')  in  the  abov. 


Will,  /) 


•-xpii'ssion,  we  get 
425,WX)/(i5''-  lOUcni. 
>'•■>  and  /,-  100,  the  oiitjmt  coefficient  will  I. 
A  I'/flO'        2..5(M),<IO'* 


G5«X  100x50 
V.....  .,  I    .,.  ,itiy  ciiiul  to  ill.-  value  rougliec]  out  at  the  atart. 

n  in  found   tl.ut  an  aii  gap  of  2  cm.   is  suitable  for  this 
Jiiacliiri<'.  so  lliat  llir  ,„nin  diiiiensiuiin  will  be 

JJiaiijitei  :    IJ     (i5  cni. 

I'liiplii  IT  :  ,-r/>     204  cm. 

I'ob-pitch  :    )'     102  cm. 

Air-gap  ;  Ig     2  cm. 

Kotor  (liaiiM'U'r:   f)ft     (il  im. 

Itototi  |.(.ri(i|iery  :  n/J/^     i»2eni. 

IVtipli.TaUpeed  :   /■     )/?     '.)<;  m.  |.er  «ec. 

Total  core  length  ;   L     100  cm. 

Stator  iron  length  :   A,    Hi  cm.  (K7  per  cent.) 

Kolor  iron  li-ngtli  :    /.,,.      jlHliin. 


The  rotoi-  will  consist  of  a  solid  steel  forging,  into  which 
slots  will  be  cut  for  the  exciting  winding.  Since  thare  are  no 
radial  ducts  in  the  machine,  the  iron  length  of  the  solid  rotor  is 
equal  to  the  total  core-length. 

In  the  case  of  the  stator,  the  large  radial  depth  of  the  core 
and  the  absence  of  radial  ducts  necessitate  great  care  in 
insulating  the  plates  from  one  another-  For  this  reason,  we 
have  taken  the  insulation  coefficient  as  low  as  0-87. 

2.    Stator. 

{(f)  Stator  Winding. — A  characteristic  feature  of  the  turbo- 
alternator  is  the  large  tiux  per  pole.  Thus  in  the  present  case 

with  £mean  =  4,£00,    O  =  rLBmean  =  102  X  100  X  4,500  =  46  Xl0« 

lines  per  pole.  Hence  the  E.M.F.  induced  in  one  turn  is 
usually  very  large,  and  in  this  machine  will  be  E=kfTOlO'^ 
=4-24x50x1  x46xl0«Xl0-«=97-5  volts;  so  that  with  the 
low  pressure  of  289  volts  per  phase,  we  only  need  289/97-5=3 
turns  per  phase. 

On  the  other  hand,  the  current  per  phase  /p=2,900  amperes 
is  large,  and  it  is  well,  if  possible,  to  have  a  smaller  current 
per  conductor  to  keep  the  dimensions  of  the  latter  wittin 
reasonable  limits,  on  account  of  eddy  currents.  Experience 
shows  that  a  suitable  value  for  the  number  of  ampere-con- 
ductors per  slot  in  turbo-alternators  lies  between  1,000  and 
2,000.  Thus,  it  will  be  best  to  have  two  parallel  circuits  per 
phase,  in  order  to  bring  down  the  current  per  conductor  to 
/a=/p '2=1,450  amperes. 

To  do  this,  it  is  only  necessary  to  use  a  six-phase  wbiding, 
and  connect  opposite  pairs  of  phases  in  parallel.  In  pass  on 
it  may  be  mentioned  that  the  use  of  a  six-phase  windinging. 
two-pole  turbo-alternators  is  quite  common,  even  when  only 
one  circuit  per  phase  is  needed,owing  to  the  better  arrangement 
of  the  overhang  in  three  planes,  see  Fig.  4  (B)  to  (D.)  In  the 
present  case  where  the  two  poles  are  joined  in  parallel,  the 
further  advantage  is  obtained  of  doubling  the  number  of  slots, 
which  makes  a  better  design  for  both  the  iron  and  copper  parts 
of  the  stator. 

With  three  turns  per  phase  in  series,  one  conductor  per  slot 
and  two  poles  in  parallel,  the  total  number  of  stator  slots  will 
be:  ,S=(2rA')2=2x3x3x2=36.  The  winding,  of  course, 
belongs  to  the  single-laver  class,  with  the  connections  as  shown 
in  Fig.,  4(C). 

For  the  stator  ivinding,  then,  we  have  the  following  particulars  : 

Type    of    winding  :    Six-pluise,    single-layer,    with     two 

circuits  per  phase  (two  poles  in  parallel). 
Number  of  slots  :   ,S=36. 

Number  of  slots  per  pole  and  phase  :   (y=iS/2/jA'=6. 
Number  of  coil-sides  per  .slot  :    ii=\. 
Number  of  turns  per  coil  :    7'c=:l. 
Number  of  turns  per  phase  in  series  :   T=3. 
Current  per  path  :   /„=/j,/2  =  1,4.50  amperes. 
Ampere-conductors  per  .slot :  ^C/slot=/aH  =  l,460. 
Stator  slot-pitch  :  ?/,=7fZ)/i.S"=204/36=5-67.cm. 
S])ecific  electric  loading  :  r(e=(.-I(.7slot)///,=256. 

(/))  Stator  Slots. — The  jjernussible  current  density  in  the 
stator  copper  depends  on  the  means  taken  to  reiluce  eddy 
losses  ami  on  the  cooling  pro])erties.  . 

It  is  usually  only  necessary  to  consider  the  eddy-currents 
induced  by  the  slot  leakage  Ihix,  I'oi'  the  .saturalion  of  the 
stator  teeth  is  mostly  too  low  to  cause  any  a])|)reciiiblo  part 
of  the  main  flux  to  go  through  tlie  slots,  unless  the  distortion 
is  very  considerable.  To  keep  down  the  eddy  los.ses  due  to  the 
leakage  flux,  the  conductors  should  be  made  shallow  and  the 
niimber  of  conductors  ])er  slot  small.  Tiie  l'>ss  <lue  Id  this 
cause  has  been  investigated  by  M.  15.  Kield,  and  a  si-t  of  i-uives 
dedui-edfromhisresiillsisgivenin  I'artlL.Fig.  I  I.  Tlius  while 
llieolimi(-(/-'W)loss  wiMi  agiven current  isdecreased  as  thecfoss- 
.sectioii  of  the  coiiiiiietoi-  is  increased,  the  eddy  cun-etit-losa 
in  a  very  deep  comiuctoi-  may  become  iiuinliiiately  large.* 
Coii.se(|ueiitly  it  beeuim-s   needful    to  avoid   i|ee])    condiielol'S, 

♦  In  iin  nrticli-  bv  ll'-uowxUi   in    Vol.  11.  "f  •!»'  "  Arcliiv  fiir  Uleldro- 

t.-iliiiili."  forn.iil ■■   •! l-.p-l   f.'V    lin.liie.  1 1<.    ,  <.|,|„.r  >l.-i)t.li  to  i!iv.- 

lilillilliiirii  III" 
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or  to  use  compressed  strand,  and  the  skill  of  the  designer  must 
be  exercised  to  obtain  the  arrangement  which  will  give  the 
least  loss,  due  consideration  being  given,  of  course,  to  cost 
and  practice  in  the  shops. 

With  regard  to  the  cooling  properti*,  much  depends  on  the 
type  of  machine.  In  slow-spaed  machines  with  short  cores, 
much  of  the  heat  generated  in  the  slot  copper  flows  into  the 
overhang  and  is  there  dissi))ated.  In  turbo-alternators, 
however,  where  the  core  is  usually  very  long,  most  of  the  heat 
developed  in  the  copper  at  full  load  is  conducted  through  the 
in.sulation  to  the  suirounding  iron,  and  is  ca'ried  off  by  the 
cooling  air  flr)wing  along  the  ventilating  channels.  In  a 
high-voltage  niachme,  where  the  insulating  wall  may  be 
3-5  mm.  tliick,  the  temperature  drop  from  copper  to  iron 
may  be  a*  much  as  40°C.,  so  that  it  becomes  necessary  to  keep 
the  loss  per  unit  length  .as  small  as  pos.sible. 

In  the  present  machine,  theie  i*  only  one  conductor  per  slot, 
but  as  this  lias  to  carry  ],4.",0  amperes  at  SO  cycles,  it  is  safest 
to  use  stranded  (•o))p('r.  Even  with  strand,  it  is  not  advisable 
to  trust  too  implicitly  in  the  stranding  being  perfect,  and  the 
conductors  should  be  kept  as  small  a<  practicable.  Partly 
for  this  reason  and  partly  to  obtain  a  narrower  slot,  the  con- 
ductor has  been  split  into  two  equal  parts,  separated  from  one 
another  by  a  strip  of  mica  paper,  as  shown  in  the  drawing 
(Fig.  1  8a).  The  two  parts  are  not  joined  at  the  ends,  but  crossed 
in  the  o.crhang,  so  that  the  Upper  part  in  one  slot  is  joined  to 
the  lower  part  in  another  slot  to  equalise  the  E.M.F.'s. 


Stranded  Conductor  ^-Osjj 
\  ^  Mica  I    U-20 


Kio.  I8.\. — StaVmh  and  RiiTor.  Slot. 


With  stranihil  innductni.^, 
i-opper  varie.H  from  7")  to  X'>  (ni 
Taking  a  mean  value  of  ''•I  per 
conductor  used,  made  up  of 
I"  mm  square,  will  be  I  I 
per  mm-.  Ah  just  stated,  this 
density  in  the  case  of  alternati 
effect  due  to  edfly  currents. 
cop|)er  de|iends  not  only  on  tin- 
conduct  i\  ify  nf  tlie  insulation 

The  ilimiMiHiDiis  (if  the  slot  w 

Slnt-widlh  .■- 
Slut  liner  (Li'iillii^niiil) 

-I   '    .1  iiliktiim  (mini  'I 


the  actual  cross-section  i.l 
'■nt.  of  the  total  cro.ss-.section, 
nt..  the  current  density  in  the 
wo   compre.s.sed   ealiles,    each 

V*  (2xO-8x17»)=-:M  amperes 
lues   not   represent  the  actual 

nj;  currents  where  there  is  skin 

whilst  the  tempenitiRe  of  the 
Iniit  produced,  hut  on  the  heat 

surrounding  the  conductor. 

ill  then  be  OS  follows  ;    - 


I'tol  wiillli    22(1  mm. 


■'I..!    I.i..  .      1     >l|l.T..l<Jl  . 

-1  .1  11,    ,1..,..,,  iiiilvn  lull.  , 

\li.  .1  ..  |...l.il,.I  iH'tWlMII  I.. 
lll'llllllHIII  at  lliiM.,111  nf  .1' 
lllllllllllMll    III     lllllllllll    ..t     U. 


Ill  tiirlio  iilteriiiiloi.1,  ll  1.1  lieeoiiilllg  ruttoimiiy  In  ii!ie  inir.v 
in»ull»tiiin  lhloU){liou»,  owill«  to  ili  hoiiroinbli-HliI"  elmrrteler 
«nd  )/iMii|  iiiNuliilini/  |iiii|>ertie!<.     The  niini  ti  i!l\ 

niouldi'il  on.  and  j^idiI  cne  inunt  be  taken  to  i  ■  e-. 

^(  ttir  from  wilhm  the  lube*  lo  prevent  dnliui  i :    due 

p|cetrimlnti(i  netion.     Tliw  in  eo|H'eiiilly  neee-tinry  in  liinh- 


tension  machines.  The  leatheroid  liners  are  merely  used  as  a 
mechanical  protection  for  the  mica  tubes  during  winding,  and 
are  not  relied  upon  for  insulation. 

To  reduce  the  gap  reluctance,  the  slots  are  made  semi-dosed 
(8mm.  opening);  whilst  a  cooling  duet  22mm.  wide  and 
25  mm.  deep  is  placed  immediately  behind  the  slot  (^ec 
Fig.  18a),  thus  making  the  total  tooth  depth=8cm. 

(c)  Orerhang  of  Slalor  Winding. — This  part  of  the  stator 
winding  has  to  be  securely  braced  owing  to  the  great  stresses 
set  up  when  a  sudden  short-circuit  occurs.  Sometimes  the 
overhang  copper  is- stranded  like  the  slot  copper,  and  in  this 
case  the  coUs  are  formed  with  an  open  end  which  is  bent  and 
joined  uj)  when  the  coil  is  in  position,  thus  necessitating  one 
joint  }>er  turn.  Another  arrangement,  and  the  one  we  shall 
use  in-  the  present  design,  is  to  make  the  overhang  of  solid 
copper  suitably  laminated  to  reduce  eddy  currents.  With 
this  construction,  care  must  be  taken  to  make  good  joints 
between  the  slot  and  overhang  copper.  The  latter  consists 
of  eight  .straps  for  each  conductor,  the  straps  from  the  lower 
part  in  one  slot  being  taken  to  the  upper  part  in  another  slot, 
as  shown  in  Fig.  18. 

Owing  to  the  good  cooling  of  the  overhang  and  the  need  to 
keep  the  section  small  to  reduce  eddy  curreut-s,  we  shall  work 
the  copper  at  a  current  density  of  4-5  amperes  per  mm'-. 
Taking  4-5  amperes  per  mm'-.,  the  cross-section  of  an  overhang 
conductor  will  be  1,4.^0  4-5=320  mm-.  Dividing  this  into  eight 
st.-ips  each  16  x 2-5=40  mm^..  we  get  the  required  section. 

{ll)  RMistance  of  Stator    \Viii)ling. — The    resistance   of   the 
stranded  and  solid  parts  will  be  calculated  separately. 
Stranded  copper  : — 

Mean-length  of  one  conductor=100-l-2  x  18=136  cm. 

Total  length  in  series=13(i  x6=8l6  cm.  =8-U>  m. 

Totjil  cros-s-section  in  parallel=2(2  x  17-xO  8)=li2J  mm-. 

816 
Hence    resistance    per     i)hase=0-0173-r— =0000154  ohm    at 

15=C.  -'S* 

Solid  copper  : — 

Mean  length  of  one  conductor^  170  cm. 

Total  length  in  .series=i:0x6  =  1.020  cm.  ^  Ul  2  m. 

Total    cross-.sectitui    in    parallel- 2(8  X  16  v  2-5) -640  inm- 

10-2 
Hence,    resistance    per    phase  ^0  01 73-—  -0-tkKt27()  ohm    at 

15"(".  *"■*" 

The  total  resistance  per  phase,  i.e.,  between  a  t<>rn)inal  and 

the  star  point,  will  lie  :  — 

li    0-tH>015l  ;  (l000276=0-0(K)43ohm  at  15T. 

(f)  Wrifilil  of  Si'itor  W'iuiiing. — Taking  again  the  lenijths 
f.-om  the  drawing. in  Fig.  18.  which  ere  soni'-what  greater  than 
tho.-.e  used  for  t If >  re.^istauce.  we  lia\e  :  - 

Weiylit  o(  «tnili<litl  rnpiHT     M      130      I  U2  •  8-9  >  lO"'     2(V.  k. 
\Viii.l«t,of  »oli.l  .■.i|.i«r  ■'■•■■     '■■     ;iJ    -SSvIO"     181    ,. 

Tot«l  wight ->3«tl  l.^ 

(/')  I.O!<i  in  Stiilui  II  .»...',..;/.-  K\  en  when  the  copper  i- 
xtrnnded  or  well  luininated,  the  imIiIv  .  ii-renis  induced  in  the 

■  i.'.i.i     windin^H  of  .■)!)  cy.le  tir  ' 

i     V.I.-.      Kiirlh....  in  tli.'M- 

■  ■I         ■■  '  ..■■in  the  iron  parts    .. 

•     end   plates,   clamp   !• 
1  i.inal  hxHi's  are  oft.-n  m 

iiliiiiii    l.iv.  in  till-  cojtper,  tli.": 
then-  miiy  be  no  niuns  of  |... 
loH..i  ix   |iii-\  ented   I' 

-oliil    Inl   a-<   p" 

iilld  Ntiiil->  to  fiiriu 

Dwinc  '"  ''"'  ciiiii|ilieal«'d  niiiiii. 
poHMible  ii>  form  an  I'fitiniali'  >«<  •'.■ 
loMHeH,  US  llii-y  are  called,  fro. 
olitiiined  li\   nieik-iirinv  thi-  ]• 

current   to  circubite  lliroivuh  i:. - 

cirruited.  (irdiietiiig.  u(  coiirw*  thf  powor  n'qumil  to  ovorron. 


he  clamp  hrncket;. 
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the  mechanical  and  excitation  losses.  Tne  loss  thus  measured 
on  short-circuit  represents  the  ohmic  loss  in  the  stator  winding 
plus  the  stray  loss,  wherever  the  latter  may  occur,  and  in  a 
three-phase  machine  may  easUy  equal  two  to  four  times  the 
pure  ohmic  loss  produced  by  the  same  continuous  current  $ent 
through  the  winding  when  cold.  The  question  arises,  however, 
whether  the  stray  loss  on  short-circuit  is  the  same  as  under 
working  conditions.  There  are  reasons  for  believing  that  a  part 
of  the  short-circuit  loss  is  not  present  on  load,  but  for  want  of 
evidence  to  the  contrary  and  to  be-on  the  safe  side,  it  is  advis- 
able to  assume  that  the  whole  of  this  loss  does  occur  on  load, 
and  so  provide  a  margin  for  additional  load  losses  due  to  flux 
distortion,  &c. 

In  the  present  case  we  shall  take  all  stray  losses  into 
account  by  assuming  the  total  loss  due  to  the  stator  current 
on  load,  when  the  machine  is  hot,  is  equal  to  three  times  the 
pure  ohmic  loss  when  the  winding  is  cold.  Thus  for  the  stator 
copper  loss  we  have  : — 

Stator  copper  loss=3(3x  2.9002 x0-000i3)10'3=32  kw. 


{(/)  Reactancz  of  Sta/oi  Wiiiding. — To  find  the  stator  reac- 
tance we  estimate  the  leakage  flux  in  the  same  way  as  for  the- 
slow  speed  machine,  by  aid  of  equations  9  and  10. 

For  the  slot  leakage  flux,  we  have  : — 


,     3.5      4*     2x8      2       20 
■~66^22~'~22+8~^8"^56-7' 


=  1-9, 


whence,  for  Tc=]  turn  per  coil  : — ■ 
(Ds=3-55/T-,L„2=3-55  X  1.460  x  100  x  l-9=l-0  x  10" 
For  the  overhang  flux  (taking  A;=30)  : — 

(!)o=kIqTc  L„=3-0  X  1,450  x 6  x  206=5-3  x  10". 
Thus  the  total  leakage  flux  (l)a=(I)s  +  (l)„=6-3xl0^ 
The  normal  flux  0=45-5x10",  see  Section  3  (d)  ;  hence  : 
Inductive  drop  due  to  slot  leakage  =r0/45-5=2-2  per  cent. 
Inductive  drop  due  to  overhang 

leakage  =5-3/45-5=ll-6 

Inductive  drop  in  stator  winding     ^8-3/45-5=13-8       ,, 

or,  say,  14-0       ,, 
(Tq  be  continued.) 


Comparative  Experiments   on  the   Audion.' 


The  author  gives  an  account  of  experiments  made  with  five 
samples  of  the  audion,  with  the  object  of  determining  their  relative 
behaviour  as  ampUfier,  generator.'  and  detector  for  the  purposes  of 
radiotelegraph}'.     Fig.    2    shows    the    electrical    arrangement    for 


VALLAIRI. 

The  five  samples  of  audion  are  not  described  injdetail,  neither  is 
their  origin  given,  but  they  are  designated  throughout  by  the 
numbers  1,  2,  3,  4  and  5. 

Incandescence  of  tlie  Kalhnde.r— Owing  to  the  difficulty  oi  measuring 


Fia.  1. 


ciirryinK  out  noirii-  of  the  moiiMureriiciitH.  Men-  J'd li  it*  the  audion, 
/'  U'inK  a  plate  iiiiodc,  un  I  ^/'an  iiit<Tiacdiiiti-gri(l(ir<-lc'clro(l(' whicli 
miiy  III-  iMjNiUvc  or  rii-gittive  with  ri-H|H-<'t  to  the  kullioili-  A',  n  liluniciit 
Iff  tuii)(iiU-n  iiiiiiiitiiiiifd  in  ii  Htntc  u(  iMi'iindi-Hii-ncu  by  iiioauH  of  tlie 
I  iirn-iil  from  two  Mn-ondiiry  ccIIm,  'J'lic  buttery  ''  produri-n  n 
eurri'iit  i,  between  (1  and  A,  wtiieli  in  iiieiiHiired  by  an  iiiiimelcr, 
the  I'.l).,  y ,,  lietweeii  (i  mid  A'  bi-iii^  i'a|iali|r  nf  viiriiition  bclHi-i-n 
-  10  and  \  \»  viiIIm  by  incanH  of  a  rlicuHtiil  iiml  HJidinK  coiitact, 
J)  in  a  hiittery  of  l''...M.I''.  280  voll»i,  whieli  prodiiiTM  the  current  i„ 
III  the  iuiihIc  (•ireiiil   /'A',  tho  I'.D.,    I',,,   between   /'  oiid    K  being 

mooiiurcd  by  inoaiw  of  the  voltnu!l<!r  Va  •  

*  Alwtnot  n(  an  nrtlolo  in  "  L'KlnttrutM-nioa,"  No*.  18-10,  1917. 


the  intrinsic  lumiiiOHity  of  the  lilamcut.  (ho  constancy  of  loinperature 
is  olitaiiicd  liy  nuiiutaiuiiig  cOM.stiuit  the  ratio  of  the  resi.stancc  of 
I  he  lilauieiit  when  hot,  lo  liint  when  cold.  Thus,  for  the  live  samples, 
this  ratio  («//C,)  hn.s  the  values  8-3,  S-i».  7-l»,  8-2  and  S8  respectively, 
when  the  intrinHie  liiniinoHities  are  appio.ximately  the  .same,  and 
tliene  values  are  maindiiiied  tluoiinliout  all  the  experiments  by 
ri'i^uliitiiiK  the  eurrent  in  tin-  lilMiiieiil  !>>■  means  of  (lie  rlieo.stat  R. 

Sliilic  (  htirwlcrinlii-n.  Tlie  iniporlnnt  iHolK-rly  of  (he  audion 
JH.  that  witJ  onHtiml  I'.D.  (ii„)  bi-tweon  /'and  K,  (lie  current 
(»„)  In  thi«  eireuit  varicH  enormously  willi  thi'  "  control 
current"  i,.  With  -„  lixt^l  in  value,  and  emph)ying  the 
Brrangeiiient  of    Kij;.  i.     \\     is    made     to    viiiy    liclwoen    — 1<> 
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and -r  10  volts  and  back  again,  and  the  values  of  i„  as  ordinates 
are  plotted  against  the  values  of  t\.  as  abscissae.  The  ciirves 
•obtained  are  called  the  Malic  characteriMiM  of  the  respective  audions. 
The  static  characteristics  are  therefore  families  of  curves,  each  curve 
corresponding  to  a  particular  value  of  '„.  The  five  audions  give 
similar  characteristics,  but  the  .vales  differ,  and  those  for  Xos.  1,  2 
and  5  are  much  more  regular  than  those  for  Xos.  3  and  4.  In  Fig.  1 
the  static  characteristics  for  Ko.  1  audion  are  given.  It  will  be  seen 
that  iV  is  vcrj'  nearly  luii-directional,  and  that  i„  is  a  considerable 
magnification  of  !,.  There  is  vcrj'  Uttle  ""  hysteresis  "  in  the  curves 
for  Xos.  1,  2  and  5,  the  ascending  and  descending  branches  being 
nearly  coincident  ;  but  for  Nos.  3  and  4  this  is  not  the  case,  the 
descending  branch  lying  below  the  ascending  branch,  but  the  mean 
curies  only  are  drawn.  The  amount  of  hysteresis  'S  not,  however, 
indcpenflcnt  of  the  speed  with  which  the  cycle  is  performed.  On. 
reaching  any  jwint  of  the  cycle  and  suddenly  stopping,  there  is  a 
creep,  similar  to  the  change  occurring  if  viscosity  were  present. 
Also  the  amount  of  hjstercsis  is  greater,  the  greater  the  slope  of  the 
characteristic. 

The  Audion  a-i  Generaior. — With  the  two  circuits  of  the  audion 
magnetically  coupled,  electrical  oscillatjoas  occur  in  a  circuit  con- 
sisting of  an  inductance  /.„  and  a  condenser  C,  in  parallel  with  the 
plate  or  anode  circuit,  for  certain  values  of  the  current  i,,  in  the  grid 
or  control  circuit.  The  magnetic  coupling  is  cITccted  by  means  of 
two  inductances  L.-  and  L„  (Fig.  3),  and  the  mean  square  value  of 
the  oscillatory  current  is  measured  by  means  of  the  thermo-electric 
couple  T-E  and  the  galvanometer  G.  From  the  resistance  and 
current,  the  power  corresi)onding  to  the  oscillations,  and  dissipated 
as  heat  in  ♦he  circuit  is  obtained,  and  is  plotted  as  dotted  curves  on 
the  same  diagram  as  the  static  characteristics  (Fig.   1),  the  values 
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inductance  21.  When  these  oscillations  occur,  the  current  »„ 
changes,  and  the  amount  of  change  is  deterinined  by  applying  a 
small  E.JLF.  due  to  a  potentiometer  arrangement  (not  shown  in 
Fig.  3)  to  the  terminals  p  and  q,  in  order  to  retain  michanged  the 
deflection  of  the  galvanometer.  The  ciarrent  in  the  oscillatory 
circuit  being  8-47  micro-amperes  and  frequency  o8,200-r  ,  the 
cycle  of  (•<.  is  performed  as  before,  and  c  '«,  the  change  in  current 
in  the  anode  circuit,  is  plotted  against  v..  The  curves  obtained 
for  audion  Xo.  1  are  given  in  the  lower  part  of  Fig.  3,  and  those  for 
the  other  four  audions  are  also  given  in  the  original  Paper.  They 
are  similar  in  character,  and  indicate  values  of  b  la  depending  upon 
the  second  derivative  of  the  static  characteristic  (dj^jdve'),  reaching 
their  maximum  positive  and  negative  values  at  points  of  greatest 
curvature  of  the  static  characteristics.  The  maximum  values  of 
C'!„  for  the  five  audions  are  4-2,  9-1,  8-8,  66-0  and  8-4  micro-amperes 
respectively.  Dividing  these  by  the  mean  anode  current,  the 
Lumbers  give  a  Icind  of  coetficient  of  merit  for  the  audions  as  detec- 
tors— 15,  48,  35,  165  and  17. 

Ageing  of  the  Audion. — On  repeating  the  determination  of  the 
static  characteristics  after  an  interval  of  three  momtlis,  it  was  found 
that  audions  Xos.  1,  2  and  5  had  not  ch^ged.     Xo.  4  had  changed 
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In  micro-wiitts  lieinn  used  us  ordinates.  With  each  value  of  I'a, 
a  curve  is  olttninrd  for  vurving  value  of  'V.  These  rurvra  show 
tliat  fiMillafioiiN  \>i'ti\u  abruptly  ami  end  abruptly  at  particular 
INijnt"  of  the  cycle  of  ',,  and  tliiit  llu-  maximum  viduc  orcupi  near 
the  [Miint  of  nn-atcxl  slo|M'i)f  llic»tiili'' ilmrailorist  i'.  TheoHcillHtion 
curvi'M  fur  the  live  audion.t  (only  llml  for  No.  1  in  here  given)  show 
minor  dilTcrcnres,  but  they  all  linlii  ate  maximum  ctT  ct  near  the 
|M>inl  of  (in-atint  mIo|«'  of  the  ^flnln  iharacterlMtic.  .\  coni|mriM)n 
of  (lie  |RiwerM  for  the  live  iiudioiis  indiratei  that  the  mean  of  the 
niiiximiMn  oHcillatiiin  |i»werM  iin-  ".'1:1,  l,l2tl,  M',  ."i.'itKl  and  ri,(Hl7 
niicrowaltM  rrHiM-t'tively,  and  the  mi'an  ran){CH  of  value  of  r,  for 
which  oHcillatioiiH  (M'cur  are  "J  S,  :i!l.  2<l  1-7  and  III  volt«  riit|MM'- 
li\ely,  the  frp<|ueiiry  iM-inK  (I3,.'>IMI.  Thun  Non.  4  iMid  A  are  .Miix-rior 
to  the  iilliiTH  lui  ifrneratoni  and  almi  for  the  riuigc  over  which  oirilla- 
timi  iH'iiint. 

I  lir  ,\udiitn  >M  Itrlrrliir.  The  ureat  ililliiMilly  In  rondurtiuK 
I  .iirenientu  on  the  behnvHnir  of  llin  anilimi  a«  a  detector  lira  in 
111.  I.nt  Hint  It  ii  iiniMiHxililr  111  iiiiMMiirr,  liy  ear  t  lie  inleniilty  of  the 
"'i.iml  pniiliirril  iiithi<lelr|ilinH.  |.l;i.  iil  ill  the  iiiiiide  or  plate  rireuit 
w  Inn  oHi'illatiiiiM  iii'ciir  in  tin  und  or  eonttol  rirriiit.  I'ur  the 
piir|M)M'  of  mraiiiriiitt  the  \iiiialiiili  in  t  ihle  In  iiii  owiUnlory 
l''..M.K.  appliiMl  til  till-  (iiiilnil  riri'uit.  n  unlvaiiomi'trir  iiiethoil  ih 
riliployrtl.  The  ciiiiiliirlnr  /»/  (  KiK.  3)  \n  ri'lMiivril.  anil  in  itK  pliHT 
a  Ualvaiiiinu'ter  in  parallel  \tilli  n  reitiiitniirr  of  ^iNlnhmx  in  null' 
■tituteil.  At  (hi'Kame  tliiw  tli<- rnnnrrtiniw  th,  r/ ami  |/A  nreehnnKeil 
(or  (ill.  ilr  iiml  r/.  Tlii»  piiu  the  •mnll  indiii'laiire  /,  (ill  ulm'li 
iMi'illiiliiry  <'iirrriit  iliic  In  iiiiollirr  K^tM<rntor  m  prodmed)  in  wnr^ 
^willi  the  liMiil  iwilntiil  IK)  illiiliiry  rireuil  I.J  T  K,  and  ptoilurtiian 
nillalMrv    I'M.K.    Ill   till-  I'oiilrot  cin<iiil   by   niraiix  of  the  nnitiial 


!<lightly.  and  Xo.  3  was  the  only  one  in  which  any  coi»sideral>le 
change  had  occurred.  It  will  be  remem Inured  that  this  is  the  one 
whicli  had  exhibited  "hysteresis"  to  pie  greatest  extent.  This 
ageing  is  to  form  the  object  of  future  reseun-h. 

('i)iirliiMi»).-  The  quantitative  Ivhaviour  of  certain  particular 
snmph-s  only  of  the  audion  have  lavn  examined,  with  resjH-it  to  the 
degri-e  of  inrandc.-renee  of  their  lilaments,  their  |io«cr  of  aniplitien- 
lion  of  the  ciinenl  (a<tion  as  relay >l.  of  action  as  gemrators  and 
.detectors,  and  the  phenomena  if  .i;;cini;  and  of  hystcrx--iM  li.ue  been 
considere<l.  Hut  the  important  i>oiiit,s  of  the  de|H-iiili-iu-e  of  their 
behaviour  ii|)on  the  degree  of  rnrefaelion  of  the  g.ij-s  in  the  liiilli.  the 
form  and  di.tpo.sition  of  t he  el«-t n>di>s,  ami  the  nature  niul  tnNitment 
of  the  materials  ii'«-d  in  their  manufacture  ar<>  not  here  dealt  with. 


The  Mineral  Wealth  of  Alsace-Lorraine.     In  Ins  iiiaugunil 

addii'^s  lii'liin-  the  Maiiclie>,lcr  .Vs,-nicial  Ion  <>f  Knf;ilieern,  Mr. 
.1.  r.  Hcd.-oii  gave  an  account  of  the  inineriil  wealth  of  Al.'«rt<<'- 
i.orraine  and  ailjnceiit  Krench  dL-itrictsH.  Over  lli.iHHl  millioit 
toii.s  of  coal  lire  located  in  the  ltii,siii  of  tile  Sam-  ;  oftdt  of 
Nancy,  and  on  the  border  of  Kraiire  and  I.orrHine.  is  one  of  the 
liirgcf.!  salt  beds  in  thi-  world,  while  further  eii«t  still  then-  is  nn 
oil'lieaniii;  region  whence  ,"iII,ikk>  tons  o(  iniinTal  oil  an>  ex- 
tracted yearly.  Tlie  great  iron  ba.siii  of  Mriey.  the  rieliext  iind 
most  extensive  in  Klirope,  itt  estiiiuiteii  to  conliiin  Jl.tMH)  to 
I.INKI  iiiillioii  Ions  o(  on',  and  of  this,  it  ix  nnid,  the  (JemiAii.i  also 
ili'Hire  to  olilnin  poMcvHioii. 
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8,     BOUVERIE     STREET,     LC^DOr',     E.C.  4. 

Telephone:  City  9853  (4  lines).  Teleitam:  "  Benbrotric  Fleet  London." 

Reconstruction  Problems 

Last  week  the  Minister  of  Reconstraction,  Dr.  Addison 
received  the  Press  in  conference  and  discussed  various 
problems  of  reconstruction  which  the  Ministry  now  have  in 
hand.  We  welcome  conferences  of  this  kind,  for  it  is  only 
bv  taking  the  public  into  their  confidence  that  the  Govern- 
ment wiU  get  people  to  recognise  what  Reconstruction 
means  and  what  are  the  many  chfEculties  to  be  overcome. 

It  should  be  realised  at  the  outset  that  if  hteps  taken  by 
the  Government  are  to  be  useful  to  the  maxinnmi  extent, 
the  attitude  of  the  Government  must  be  one  of  assistance 
rather  than  of  direction.  The  Ministry  of  Reconstruction 
must  be,  as  it  were,  a  clearing  house  of  information  between 
the  various  trades  and  industries  of  the  country  and  the 
Government.  It  is  for  this  department  to  find  out  what  are 
the  essential  requirements  of  every  trade;  but  this  is  only 
part  of  the  complete  work.  If  such  efforts  are  to  be  useful 
to  the  full,  it  is  essential  that  there  should  be  the  most 
complete  co-operation  betwefen  the  Government  and  every 
trade  and  industn-.  Mistakes  are  certain  to  occur,  but  if 
these  are  to  be  reduced  to  a  minim mn  and  useful  results  are 
to  be  a  maximum,  those  responsible  for  the  trades  and 
industries  of  this  countrv  must  realise  that  they  will  have 
to  work  in  most  hearty  co-operation  with  the  Ministry  of 
Reconstruction,  and  must  not  imagine  that  this  Ministry 
is  going  to  do  all  the  work,  .supply  all  the  initiative  and 
assume  the  direction  of  what  is  required  during  the  period 
of  reconstruction. 

It  is  not  permissible  here  to  do  more  than  indicate  some 
of  the  problems  with  which  the  Ministry  is  faced.  In  order 
to  deal  with  these  a  general  Advisory  Council  has  been 
formed,  consisting  of  four  sections.  One  section  of  the 
Council  will  deal  with  production  and  commercial  organisa- 
tion, another  with  finance,  transport  and  common  services, 
the  third  with  labour  and  industrial  oigaiiisation,  and  the 
f<iurth  with  social  developments,  including  agriculture, 
education,  health  and  housing.  We  do  not  yet  know  the 
precine  membersiiip  of  these  sections,  but  we  understand 
that  ail  the  j)riM(ii)al  interests  will  find  a  place,  so  as  to 
inuke  them  tlioroughly  representative.  The  problems  that 
will  arise  will  be  submitted  to  one  or  other  of  these  sections, 
uiid  invefltigutioiiK  may  also  originate  with  the  Council 
it.self.  Moreover,  the  Council  and  sections  will  work  with 
the  various  Government  departments,  so  as  to  avoid  any-, 
thing  in  the  nature  of  watertight  compartments,  and  thiis 
tin-  f'ouncil  will  be  able  to  survey  the  piiigress  as  a  whole. 

One  of  till'  nioHl  diilicuit  problems  is  the  rationing  of 
induNtricfl  with  raw  materialH.  At  the  moment,  industries 
may  be  divided  into  tw<)  classes,  namely,  those  wliich  are 
nut  cHHc-iitial  for  carr>'ing  on  the  war  and  those  which  are 
'•(<  ii-iiliiil.  Some  people  talk  lightly  about  shutting  down 
t'oii  .•  ...■iitjid  induHtrieM  and  puttii^g  the  whole  of  our  energy 
nit(,  i,iil\  tlumi'  which  are  eHsential.  It  must  be  remem- 
IktimI,  howeviT.  tliiit  if  induslrii's  wi-ri'  Hliut  <lown  tliere 
would  be  yiTv  ifiriit  dilliciilty  in  rc-Htarting  tlirm  after  the 
War,  iiml  I'  iiMMitly  tln-re  might   In-  a  |ienuanent 

loHHtotli>  II  tiic  Gov<'rmn<'nt  thinks  it.  (leHJrable 

in  till-  \i\i\,. .    ,.  !liiit  indiistrieit  slionld  In'  )<hut  down, 

lli'-n  it  hIhmiM  III'  |iri'|iiir<-d  to  umlertake  the  dillicull  o|ieiii- 
imn  of  ri-HiiHcilikling  Hui'h  in<luHtrie8  afli'r  tljc  wiii\  We 
think  it  Ik  prcferuble  to  direct  the  energicH  of  any  non 


essential  industry,  as  far  as  possible,  into  war  work,  and  at 
the  same  time  to  supply  such  industries  with  the  minimmn 
of  raw  materials  with  which  to  keep  them  alive.  Even  in 
the  case  of  essential  industries  the  problem  of  supplying  the 
necessary  raw  material  is  one  of  considerable  difficulty 
because  the  claims  of  one  industry  must  be  considered 
against  those  of  another,  and  also  in  accordance  with  the 
requirements  of  war.  These  difficulties  can  be  appreciated 
somewhat  easily  at  the  present  time  and  under  present  con- 
ditions, but  it  is  not  fully  reahsed  by  the  general  pub  ic 
that  the  same  difficulties  will  be  present  for  a  considerable 
time  after  the  declaration  of  peace.  During  this  time  lack 
of  shipping  and  the  transport  requirements  of  the  military  ■ 
authorities  will  introduce  serious  difficulties,  and  the  claims 
of  the  various  industries  will  have  to  be  weighed  with  care. 
Another  difficult  matter  will  be  the  provision  of  the  neces- 
sary stocks  for  opening  up  normal  trade  after  the  war.  In 
many  cases  pre-war  stocks  have  been  used,  and  have  not 
been  replaced,  owing  to  high  prices  and  in  the  hope  that 
lower  prices  will  rule  when  the  purchase  can  no  longer  be 
delayed.  If  stocks  tall  below  a  certain  minimum ,  it  is  im- 
possible to  carry  on  satisfactor)'  business. 

Those  who  were  opposed  to  the  formation  of  a  Ministry 
of  Reconstructipn  must  surely  begin  to  realise  that  there 
is  no  lack  of  problems  for  most  careful  consideration.  Apart 
from  those  to  which  we  have  already  referred,  there  is,  for 
example,  the  status  of  our  seamen  in  the  mercantile  marine, 
to  whom  this,  countrv  owes  a  deep  debt  of  gratitude  at  the 
present  time  for  their  heroism.  The  conditions  under  which 
the  seaman  earns  liis  living  are  bv  no  means  always  what 
they  might  be,  and  as  far  as  we  are  aware  there  is  no  body 
to  which  matters  concerning  the  seam- n  could  be  referred 
before  the  establishment  of  the  National  Maritime  Board. 
Probably  the  sailor  has  a  broader  outlook  of  life  than  those 
who  are  accustomed  to  remain  continuously  in  thir.  country? 
and  thus  he  is  prepared  to  accept  conditiona  which  other 
sections  of  labour  would  refuse.  Then  again  we  have  such 
problem.'j  as  the  emplovment  of  juvenile  labour,  the  pro- 
vision of  adequate  housing  for  the  labouring  classes  and  the 
modification  of  by-laws  in  regard  to  buildings. 

We  were  glad  to  hear  from  Dr.  Addison  that  the  scheme 
for  demobilisation  its  practically  complete.  We  understand 
that  the  first  to  be  released  will  be  those  men  who  are 
I'equired  most  urgently,  and  care  will  be  taken  to  discri- 
minate between  different  classes  of  men.  Those  which  can 
be  considered  pivotal — i.e.,  those  men  who  are  necessary 
in  the  organisation  of  a  works  before  serious  manufacturing 
can  be  carried  rtn — will  be  released  first.  Lastly.  Dr. 
Addison  laid  great  stress  upon  the  formaticm  of  industrial 
councils,  as  suggested  in  the  Whitley  report.  It  was  dis- 
appointing to  hear  that  ju-ogress  so  far  has  not  been  very 
rajtid.  though  peihaj)s  this  was  to  be  expected.  New 
organisations  of  tiiis  kind  are  not  set  on  foot  in  a 
moment.  On  the  other  hand,  we  doubt  if  the  urgency 
of  the  jn'oblem  is  recognised  in  certain  quarters.  There 
may,  perhaps,  be  a  feeling  on  the  jmrt  of  tiade  unicms  that 
they  do  not  wish  in  any  way  to  tie  their  hands.  It  cannot, 
however,  lie  realised  too  fully  that  if  the  bulk  of  labour 
ijuestions  are  not  solved  before  diMiiobilisation,  disputes  and 
confusion  will  arise  tliionghout  the  country.  There  is, 
therefore,  an  absolute  nei'essity  for  dilating  with  labour 
problems,  and  not  only  for  dealing  with  them  hiil  for  con- 
sidering them  ipiicklv.  It  cannot  be  ini|ir(ssed  too 
urgently  on  both  em))loyerH  ami  em])loyeii  l-li.it  tliey  have 
connnon  iuterests  at  stake,  and  that  then-  ulumld  be  abso- 
hiti-ly  no«eluy  in  bringing  these  indiiatiial  councils  into 
being  and  in  Holving  the  many  problemti  tinil  must  ncces- 
Hiirily  uriHc  in  the  verv  noar  future. 
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Obituary. 


SIR   JOHX  WOLFE   BARRY. 


As  biie.fiy  announced  in  our  last  issue,  Sir  .John  Wolfe  Barn', 
K.C.B.,  F.R.S.,  the  eminent  civil  engineer,  died  on  the  22nd 
ult.,  at  his  residence  in  Chelsea. 

Sir  .John  Wolfe  Barr\  was  born  in  London  in  18.36,  being  the 
youngest  son  of  the  late  Sir  Charles  Barry.  R.A.,  the  well- 
known  architect  of  the  Houses  of  Parliament.  He  was  edu- 
cated at  Trinity  CoUefjo,  Glenalinond,  and  at  King's  College, 
London.  After  passing  through  the  college  he  was  articled 
to  Mr.  (afterwards  Sir)  John  Hawk.shaw.  and  served  a  regular 
apprenticeship  to  his  profession,  having  previously  acquired 
considerable  experience  of  actual  building  work  in  the  shops  of 
.Messrs.  Lucas  Bros.  H'  was  employed  by  Mr.  Hawkshaw  as 
resident  engineer  on  the  Charing  Cro.ss  and  Cannon-street 
railway  bridges  and  stations,  and  on  the  coinpl 'tion  of  the 
latter  work  in  1867  he 
commenced  business  on 
his  own  account.  He  be- 
came a  member  of  the 
In.stitution  of  Civil  KwA- 
ncers  in  1868.  Among 
the  more  im])ortant  works 
which  he  carried  out  were 
the  Karl's  Court  station 
and  various  extensions  of 
the  Distriet  Railway,  and 
(jointly  with  Sir  .Joliii 
Hawksjjaw)  the  "  City 
l..ines  "  of  the  Metro- 
politan and  District  Rail- 
waj'.s.  Ill-  was  engineri- 
•.f  'the  St.  Paul's  Brid^n- 
and  station  at  Black- 
friars,  for  the  London, 
('hathiim  &  Dover  Co., 
the  large  and  important 
docks  at  Harry  and  New- 
port, in  South  Wall's, 
'Jrangemouth,  .Middles- 
lirou;jh,  Immingham,  <.Vi 
also  t  lie  Tower  Uridfie  aiel 
the  Kew  Hri.l^-e.  On  tli.> 
occasion  of  the  opening 
of  the  Tower  Hrid^ie  Ur 
was  made  a  C.H..  and  at 
the  time  of  the  (^iicm's 
Diamond  .Inbih^e  hi'  wa- 
promoted  to  K.C.H. 

Sir  ,Iolin  was  concerni'd 
with  u  conside  ra  l>  le 
M mount  uf  public  work, 
mostly  of  utechnical  kin<l. 
lie  served  on  the  Hoyal 
I'ommi.HMion.M  on  Irish  |'ul, 
llighlitnds    and    Islands    of 

ajipoinled  by  the  Hoard  of  Tra.li'  for  dealing  with  tliej-stuarie' 
of  the  KibbI,.  iind  of  th.'  Th.inie.s.  Willi  Sir  Charles 
Hartley.  K.C.M.C,  h'  repr.'<.iiled  (ireat  Hrit^iin  for  many 
years  on  the  Suez  Ciinal  fnleriiational  ('oinini.t.sion  for  Works; 
Ihe  was  a  member  of  the  Koy.il  CominiiMiiin  on  Areidentjt  to 
IlKailway  Servants,  of  th,.  Hoy.,1  ('oininiH.Hion  on  the  I'ort  of 
on,  and  of  the  Koy,i|  ( 'otririii.H,Hion  on  London  frntlic  He 
Imirman  of  th.-  kxe.utive  Ciitnniitte<'  of  t|i,<  Citv  nml 


sru  .lOHN  w  I  ii  I  I    r.  \i:i;i 


Works   and   on   Uie    Western 
it  land,    and    on    Cotii'ni.Msions 
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of  London  Technical  Institule,  and  a  member  of  the 
of  the  I  'niverHity  of  London  m»<I  «f  the  (iovi-riiinn  Hodv 
lm|HTial  Colle^r  of  Scimre  nml  Technology,      lie  was 
III  Ihi-  Knv'ineerand  Hallway  HtnIT  (!orps.  and  a  lueinber 
Armv  Coiineil  iin>l  K.pnlv  Lieiitt-naiit  ol  the  I'ounty  of 
>ni|oi,.      Jlr  wan  aUo  a  m.  inb.r  of  the  |{oy,»l  ('omnii-isioli on 
)ndoii  TraHie.     |fi«  ,„iuiiy  ,w.  chairman  ..'(  th.-  W.Htiiiii.M.  i 
pilal  diDchisen  anoth-r  line  o(  inl.-resl 


Sir  John  was  a  prominent  member  of  many  learned  societies. 
He  became  President  of  the  Institution  of  Civil  Engineers  in 
1897,  and  was  re-elected  in  1898.  He  was  Chairman  of  Council 
of  the  Society  of  Arts  1898-99,  and  was  re-elected  to  that 
position  for  1899-1900.  He  was  a  Fellow  of  the  Royal  Society 
and  was  President  of  Section  ""  G  "  (Engineering)  of  the  British 
Association  in  1898,  and  President  of  the  Association  of 
Technical  Institutions  for  1903. 

In  his  consulting  practice  Sir  John  was  frequently  concerned 
with  Parliamentary  work  and  arbitrations.  He  was  appointed 
arbitrator  to  fi.x  the  amount  to  be  paid  by  the  London  Countv 
Council  for  the  compulsory  acquisition  of  the  Sardinia-street 
station  of  the  Metro])olitan  Electric  Supj)l\  Co.,  in  connection 
with  their  Holborn-Strand  improvement  scheme.  The  pro- 
ceedings commenced  on 
Jan.  7.  19(t3,  and  after 
.several  sittings  he  issued 
his  award  in  August, 
1905,  under  which  the 
Company  were  awarded 
£183.1-56.  He  was  se- 
lected in  lit02  by  Parlia- 
ment as  one  of  the  three 
members  of  the  board  of 
arbitration  appointed  to 
settle  the  claims  of  the 
Metropolitan  Water  Com- 
panies in  the  matter  of 
the  acquisition  of  their 
properties  by  the  Wat'.T 
Bo;ird,  and  the  aggregate 
of  the  awards  amounted 
to  ."iOj  millions  stt'rling. 

Sir  John  took  a  keen 
interest  in  submarine  tele- 
graphy, and  was  chair- 
man of  tlie  Eastern, 
Easter  n  a  n  d  S  o  u  t  h 
.\frican.  Eastern  E.xti'ii- 
sion,  and  Western  Tele- 
graph and  of  the  Globe 
Telegraph  and  Trust 
Companii's. 

To  .Sir  .lolin  was  due 
the  credit  of  bringing  the 
question  of  Standardi.sa- 
lion  before  the  Insti- 
tution of  Civil  iMiainei-rs. 
In  Jiinuarv.  I '.'Ml.  the 
Council  appoiiit<'d  a  Com- 
mittee to  consiiler  the 
advisjtbility  of  standard- 
ising various  kinds  of  inm  and  .steel  '.scction.s,  and  out  of 
this  has  grown  the  Hritish  Kngiin-ering  Stanilards  Conimitt^H', 
of  which  Sir  .lohn  was  Chairman.  This  gn'at  organi.sjition, 
111"'  foundations  of  whieh  were  so  well  laid  by  Sir  John, 
.should  become  of  growing  utility  to  the  engineering  industry, 
not  onl.\  of  the  nation  but  of  the  Empire,  very  largely  because 
of  the  principles  of  ei|Ualily  and  justice  which,  through  the. 
coinmiiiidinu  ability  and   foresight  of  Sir  John,  are  so  lirnily 

establlslie.l  In  Its  iqterations. 

In  Sir  .lohn  there  |ia.sses  from  our  midst  the  acknowledged 
(/  lyrii  of  civil  engineers. 


At  the  iiieetiiiK  of  the  Institution  of  Kleetrical  Engineers 
on  'I'hur.sdiiy,  the  SItli  ult., the  memlHTs  pi».H.H<il  a  vote  of  con- 
dolence wiih  the  family  of  the  late  Sir  John  Wolfe  Harry. 
Mr.  Wordiii^hain  said  Sir  .lohn  was  one  ol  lln'  pillars  of  tho 
.ir^ineeriii)!  pn>li'ssion,  and  one  of  those  who  had  done  mo.<it 
'  make  that  profeiMion  attain  the  honourable  |>o<ition  it  held 
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Electric    Starters  for   Petrol    Engines, 


Though  several  mehanicil  contrivances  have  been  invented  for 
starting  petrol  engines  fitted  to  motor  cars,  they  have  not  made 
anything  like  the  same  headway  as  electric  starters.  A  large 
number  of  American  cars  and  a  fair  niuuber  built  in  this  country  are 
now  fitted  \rith  electric  hghting  and  starting  equipments,  and  it 
appears  that  sooner  or  later  all  the  best  cars,  at  any  rate,  will  be 
started  and  hghted  by  electricity.  One  essential  item  for  starting 
purpcses  is  a  good  storage  battery  capable  of  dischaiging  heavy 
currents  for  short  periods,  and  the  other  item  is  the  motor,  which 
must  be  able  to  stand  these  heavy  currents  :  but,  since  the  engine 
is  brought  up  to  speed  very  rapidly,  the  motor  can,  of  course,  be 
worked  at  high  cunent  densities.  To  enable  it  to  develop  a  large 
starting  torque  it  must  be  series  wound. 

The  simplest  electric  starters  are  those  which  have  a  friction 
drive,  as  shown  in  Fig.  1.     Fitted  to  the  end  of  the  motor  armature 


Actuating 


Fig.  1. — Electric  Starter  with  Fkictiox  Drive. 

shaft  is  a  bronze  friction  roller  with  three  gi-ooves,  and  when  the 
motor  Ls  brought  into  use  the  grooves  on  the  pulley  fit  into  those 
on  the  flywheel.  This  is  brought  about  by  depressing  a  pedal  which, 
through  the  medium  of  a  rod,  swings  the  motor  forward  upon  its 
liinge  until  the  pulley  and  flywheel  are  brought  into  contact.  At  the 
same  time  a  small  arm  attached  to  the  rod  presses  \\\>ow  a  switch  and 
starts  the  motor.  In  some  cases  the  friction  pulley,  which  is  brought 
into  contact  with  the  engine  flywheel,  is  driven  by  the  motor  through 
a  shaft  with  universal  joints,  and  the  motor  pulley  is  often  a  metal 
or  rubber  pulley  without  grooves,  and  it  rubs  directly  on  the  Hat 
surface  of  the  flyuheel.  The  battery  for  working  these  starters  is 
charged  from  a  dynamo,  which  also  provides  current  for  the 
electric  light. 

In  many  eases  a  pinion  on  the  armature  shaft  of  the  starter  meshes 
with  teeth  on  the  periphery  of  the  flywheel.  When  the  switch  is 
closed  the  pinion  autoinatically  shifts  into  its  driving  position,  and 


Spring 


Fill.  2.    -Sim  riM,  .\i-MMriii:  .MktikiI). 

when  the  engine  hiw  stiirted  it  iiutumuticuHy  disengiigcs  il.ielf.  One 
nii'thod  of  miikiiiK  tlic  pinion  me«h  with  the  teeth  nu  the  llywhccl 
>«  filiov.  II  ill  Fi)(.  2. 

At  the  comiiiiitator  enil  of  tin-  armature  shaft  ,i  spring  is  provided 
which,  when  the  niiilor  swilcl,  is  .i|wn,  forci'S  I  lie  armature  back- 
wiirrlM,  so  that  the  centre  ol  llic  Hini/itiire  is  not  in  the  centre  of  the 
("•l-  •.  When  the  HliirlliiK  swilih  i.,  cIom.mI.  however,  the  |»>werfiil 
iiiivnilii  lielil  |iiiif|ui'e<l  by  the  seiieM  winding  on  the  poles  draws 
the  iiriiiiilure  lorwaril  agiiiiiol  the  aeljon  of  the  spriiig,  and  iimkes  it 
lake  up  ito  lorr"  t  [Mifiitioii.  This  axial  iiioveiiieiil,  an  will  readily 
be  iindiTiitood  from  Fig.  2,  liriiiKS  the  t«<elli  on  the  pinion  into  incsli 
with  IhoiM'  on  IIh-  ciigiiie  (lywiieel.  Owing  to  the  very  jioHcrful 
Held  set  up  liy  the  iiiitiiil  riish  of  eiirreiit,  the  armatlire  at  lirst 
revolve*  very  niowly,  aiifj  no  dainiige  is  done  to  the  leclli  as  they  are 
biiiii«hl  into  ciiiilai't.  Ah  noun  iih  the  engine  Mliirts  llie  loml  on  the 
iiMpL.r  i«,  of  loiirw,  reduced,  and,  being  MerjcH  wniinil,  the  Held  Is 
loii^iderubly  weakeiKil,  »ilh  I  hi'  n-tiill   llml  (1 |Mnil  ..|Mlni.'  |>imlieN 


the  armature  backwards  and  the  pinion  is  moved  out  of  engagement 
w  ith  the  teeth  on  the  engine  flywheel.  The  driver  has  simply  to  close 
the  starter  switch,  when  the  motor  is  automatically  geared  up  to  the 
flywheel  before  it  begins  to  turn  the  engine.  To  facilitate  meshing 
and  de-meshing,  the  gear  teeth  are  usually  chamfered.  Another 
method  of  making  the  motor  pinion  engage  and  disengage 
with  the  teeth  on  the  periphery  of  the  flywheel  is  to  provide 
the  motor  with  a  threaded  shaft  (see  Fig.  3).  The  hole  in  the 
centre  of  the  pinion  is  also  threaded,  and  the  pinion  is  placed 
on  the  threaded  part  of  the  shaft.  As  soon  as  the  motor  begins  to 
revolve  the  pinion  is  sliifted  by  means  of  tlr-  thread  into  mesh  with 
the  teeth  on  the  periphery  on  the  flywheel,  the  pinion  being  kept 
from  turning  by  its  inertia  ;  but  as  soon  as  the  engine  begins  to  fire 
and  its  speed  rises  it  over-runs  the  motor,  and  the  action  is  reversed. 
The  pinion  moves  back  over  the  thread  until  it  is  out  of  mesh  with- 
tlie  teeth  on  tlie  flywheel.  An  unbalanced  weight  attached  to  the- 
jiinion  facilitates  the  movement  of  the  latter  along  the  shaft  when> 
the  motor  is  started,  and  also  prevents  the  pinion  working  into  mesh 
w  ith  the  teeth  on  the  flywheel  as  a  result  of  vibration.  There  is  a 
marked  tendency,  at  present,  to  employ  the  geared  type  of  starter 
in  preference  to  the  friction  drive  type,  and  Messrs.  Vandervell  and 
f'o.  have  recently  introduced  a  starter  of  the  former  kind. 

Sometimes  the  pinion  which  drives  the  flyn  heel  is  coupled  up  to 
the  motor  through  gearing,  thus  giving,  with  the  teeth  on  the  fly- 
wheel, a  double  reduction  drive.  This  arrangement  enables  a  small 
high-speed  motor  to  be  used  ;  but  this  advantage  is  largely  offset  by 
the  cost  of  the  additional  gear  and  countershaft.  Moreover,  American 
manufacturers  who  have  adopted  the  double  reduction  gear  arrange- 
ment have  found  that  it  requires  the  provision  of  an  over-running 
clutch  to  enable  tlie  engine  to  run  ahead  of  the  motor  when  firing 
occurs,  otherwise  tlie  armature  of  the  starting  motor  is  apt  to  attain 
a  dangerous  speed  before  the  pinion  is  disengaged  from  the  teeth  on 
the  flywheel.     For  this  reason  there  is  a  noticeable  tendency  ta 


Motor 


ShaI  T  JlKTIidll. 


adhcic  to  tlie  .single  reduction  arraiigeiiient.  As  a  rule,  the  teeth 
w ith  which  the  pinion  meshes  are  cut  in  the  rim  of  the  flywheel  ;  but 
on  the  largest  engines  the  teeth  are  cut  around  the  periphery  of  a 
steel  rim,  which  is  afterwards  inouiitcd  on  the  flywheel.  Double 
reduction  gears  have  been  used  luainly  liy  .American  manufacturers 
when  the  movement  of  the  pinion  into  engagement  with  the  teeth 
on  file  flywlicel  is  noii-autoniatic.  In  such  cases  the  pinion  is- 
Usually  thrown  into  mesh  by  a  fork  ojicratcd  by  a  lever  in  the  car. 
.\s  this  lever  is  moved,  the  motor  switch  is  simultaneously  closed; 
but  tlie  motor  is  not  connected  directly  across  the  battery  until  the 
trclh  on  the  flywheel  and  those  on  the  pinion  are  fully  in  mesh.  To 
secure  ready  meshing  the  gears  are  chamfered.  When  the  lever  is 
released  a  spring  rctiiins  it  to  its  iioinial  iilacc,  the  c-uirent  is  cut  ofl 
fidiii  the  motor  and  tlie  jiinioii  is  returned  to  its  original  position. 
.\  iiiiirc  .simple  scheme  for  bringing  the  g<'ais  into  mesh  by  hand  i.s 
lo  employ  a  single  reduction  and  slide  tlic  pinion 
foruards  on  a  .si|uare  ])ortioii  of  the  armntiin 
I  ill'  starting  motor  must  not  be  inniicrlcd 
iiiilil  I  111' gears  are  in  full  mesh. 

.An  liny  dyniimo  will  work  as  a  motor  wit  lioiU  1  he  .slight  ol  alteration, 
il  foljouHtiiat  a  single  iiiaehiiieoiiglit  to  besiilhcicnl  for  starting  lUld 

lighliiig  a  car.     Little  progress,  however,  has  I ii  made  with  the 

single  iiiiil  .system  in  Ibis  couiiliy  ;  but  there  is  reason  lo  believe 
that  it  will  iie  more  widely  mlopted  in  future.  In  America  thero 
have  been  rapid  changes  in  iiolicy.  Cars  of  I  he  same  make  have  been 
lilted  with  one  system  one  year  and  anollier  the  ne.\t,  and  althougli 
the  combined  unit  has  recently  made  mnrU<-d  headway,  the  aller- 
iialive  Hcheme,  involving  the  use  of  a  separate  motor  and  dynamo, 
lias  not  by  any  means  been  abandoned.  Though  the  design  of  a 
(oinbiiieirNtailiiig  iiiid  liuliting  set  doi's  nut  at  lirsl  sight  ajipcar  \o 
prcHi'iil  iiiucli  ilillieiiKy,  tlioMC  who  have  grappled  with  the  puiblem 
have  found  lliiit  the' |iiiMlucli(in  of  a  (lii'ap,  liglil.  compact  and 
ellinciil  mill  .1,  iiPiMidM  >  (iii-uleiablc  cm;iiicci  iiiL'  sivill,  lor  till'  WorkiliL' 


backwards  and 
■  shaft  :  but  in  this  <'asO 
up  111   Ilic  acriiiniilator 
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conditions  are  somewhat  exceptmnal.  Wlien  acting  as  a  starting  motor, 
tlie  machine  must  be  capable  of  taking  a  heavy  current—  sufficient  in 
some  cases,  in  fact,  to  make  it  develop  about  1  h.p. — whilst  when  acting 
as  a  generator  it  must  give  a  steady  voltage  and  moderate  current 
output  over  a  wide  range  of  speed.  To  meet  these  conditions  many 
schemes  have  been  put  forward,  especially  in  America  and  on  the 
<  ontincnt  ;  but  «  hiLst  many  are  ingenious,  and  sc  far  as  operation  is 
concerned  more  or  less  satisfactory,  the  coniplications  in\  olved  have 
in  some  cases  made  the  c  )st  exceed  that  of  two  in<le])en(!ent  units. 
Machines  having  two  commutators  and  two  armature  windings!,  and 
other  unconventional  arrangements,  arc  naturally  more  expensive 
t  han  those  built  on  more  or  less  normal  lines.  Moreover,  they  are 
more  apt  to  get  out  of  order. 

One  advantage  of  the  single-unit  system  is,  of  course,  that  the 
machine  can  be  jjermancntly  coupled  or  geared  to  the  engine.  When 
the  engine  is  started  the  back  pressure  )f  the  motor  rises  with  the 
speefl  until  it  reaches  a  point  whei-e  it  exceeds  that  of  the  battery, 
when  the  starter  be<'omes  a  generator  and  supplies  ciuicnt  for  the 
electric  light.  .A  machine  that  has  been  built  for  so:iic  tinu-  past 
by  The  (General  Klectric  Company  of  America,  and  which  has 
lieen  introduced  into  this  country  by  the  B  T  H.  Company, 
is  constnicted  on  very  simple  lines,  and  would  a])j)ear  to  have 
a  good  future  before  it.  It  differs  from  an  crdinaiy  dynamo 
only  in  that  it  has  an  auxiliary  brush,  auxiliary  [xjles.  a  series 
Held  winrling  and  a  line  wire  i.pposing  winding  in  addition 
to  the  ordinary  shunt  windiiii;  {^ee  Fig.  4).  When  the  switch 
is  closed  current  Hows  through  the  armature  and  .series  windings 
and  sufficient  t<iix|ue  is  developed  to  start  the  engine.  The  starting 
switch  is  (.pirated  by  pu-'hing  forward  a  knob  :»  the  dash  ;   but  this 


Electro-Culture. 


1 1  ..>..\.). 


(iwit'li  ii  n|K-iicd  again  as  soon  as  the  engine  licgins  to  fire,  and  when 
the  H|K-ecl  is  reached  at  which  the  maihiiic  yives  the  requisite  charging 
voltngc  an  automatji'  switch,  actuated  by  an  ele<  tromagnet,  roiipli-H 
it  up  to  the  battery.  The  automalii-  sMitcli  in,  of  coiirM-,  neces.^nry 
to  prevent  the  battery  seniling  curn-nl  into  the  machine  when  the 
■^IM-ed  of  till-  engine  fidls  below  the  value  that  gives  tlie  correct 
'  hiirging  prifisure.  During  the  startiiii;  |MTiod  the  main  and  reverse 
^llunt  windings  are  energised  as  well  an  llii'  series  ujnding  ;  but  «ith 
the  large  current  passing  through  llii-  l.itli  i  wuiiljng  into  the  niiuature 
the  effects  of  the  other  two  lield  » iiiiliiii."<  are  insignitieant.  and  can 
he  iieglect<-<l.  The  engine  havuii;  -(turti'd  tiring,  iinil  thi>  switch 
having  been  opcne<l  as  describisl,  the  /lutoniatic  suileh  rimneetit  tip 
ithe  battery  again  »hen  the  niaeluiie  generateM  the  lorris't  charging 
•e.  As  I'ig.  I  shows,  till-  main  shunt  uiniliiig  is  cnnms-lisl 
the  main  lirushes  in  the  oidiiinry  way.  coiis)<i(uently.  in  the 
•isiMii'e  of  the  reverse  shunt  winding;,  the  voltage  would  rise  with  the 
The  current  in  this  rever-.!'  >i  Hiding  is  taken  (roiu  ihc  ixxttixe 
ihI  auxiliary  brush  .'l."i  dcg.  alinid  of  it.  Tin-  .iiiiiulure  roils 
i|  by  tlii'se  two  brushes  iiil  t lu'  inter|Mi|e  lliix  iiio\ided  by 
II  sliiint  winiling,  so  that  the  auxiliary  voltage  iN'tvtn'n  the 
Old  niixiliary  brush  is  al>o  prolNirtioniU  to  the  H|>re(l.  nnd 
I  ic  or  op|Mising  Mux  wliii'li  it  priMiini<»  i«  just  able  to  counter 
me  of  prcsxiiie  (nodueeil  by  the  rise  o(  «|><vd.      The  mam 

I  <  thus  held  pracliciilly  conatunl.  On  il«  way  to  the  battery, 
.  till-  ciirri'iit  travi-rm-s  the  wrlew  winding  on  tlie  |«>le«,  nnil 
'CI  the    reverse    shunt    ciut    lliix    to  n  grf a  er  extent   than 

II  shunt  lliiv.  with  the  ie«iilt  thni  nil  the  lo.ul  ini  rpaM<« 
prc'wure  slightly  risen,  and  >o  i  oiu|i<<npatr«  for  thednipintlir 
lit.     This  niachnie  han  been  lilted  with  murkeii  •m  ce«s  to  Konl 

fill    «huh,  it  "eellis.  it   is  liiullilv  intenijrtl. 
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The  following  report  has  been  made  by  Mr.  S.  E.  BritVm.. 
City  electrical  engineer  of  Chester,  to  the  Electricity  Coiu-- 
luittee. 

The  1-4  acres  of  pasture  adjoining  the  Overleigh-road  C'einetery.  used  I 

for  electro-culture,  was  ploughed  and  trenched  shortly  after  Easter  and  \ 

arranged  in  three  plots  of,  approximately.  A.  070  sq.  yds.,  B.  4.000  sq. 

yds..  ('.  1,800  sq.  yds.     The  largest  plot  was  equipped  for  electKO-oilture  - 

and  lies  between  the  two  smaller  plots  (Fig.  1). 

For  comparison  three  varieties  of  potatoes  were  planted,  viz.  : — (itwt- 

Scot,  Summit  and  King  Edwards,  and  the  following  result  obtained : 

I'lol  A.  Snliiral  Control.  Great  Scot.      King  Edward.         Summit - 

Xo.  of  roots  413         ...  .■il.>         ...  3J<t 

.\verage  yield  iH-r  root  l-3ii3ll).       ...      0-48.5  lb.       ...       1-344  lb. 

I'Inl  C.  Xatural  Control. 

No.  of  roots  —  ...  238         ...  SOS 

.\verage  yield  per  root  —  ...      0-567  lb.      „.      1-497  lb. 

Plot  B.  EUctro-cidture. 

Xo.  of  roots  2,204  480         7,2!l-f 

Average  yiehl  per  root  1084  lb.       ...       1-231  lb.       ...       1-451  lb. 

23-5''o  inerca-se.    153"n  increase.     7-5"„  increase. 
1 1 7"„  incrca-se.     3- l^o  decrease. 
With  regard  to  the  Summits  grown  on  Plot  C.  it  should  be  noted  that 

the  sujiply  wire  from  the  shed  to  the  discharge  »-ire  was  passed  over 

this  groiinil.  at  a  lieisht  of  8  ft. 


Flo.  I.— Tlan  of  OiiorsD  I'sep. 


Itther  vegetables  were  grown,  but  uwing  to  Utr  planting  no  MttompC 
was  made  to  obtain  comparative  results.  I'oas,  Iicaus.  white  tumi|w. 
sweilcs  iind  Is'it  did  »iOI  ;  carrxls  ami  onions  wen-  very  (xs'r  Isith  \n 
quality  and  qiiantitv .  Cns-iis  did  vtcll,  and  it  was  noticeable  that  IhoM* 
under  cli-ctro.ciillun-  wen-  not  nitncked  by  c«ler|iillnr  to  llu<  luvnip 
extent  as  those  iind<-r  natural  cent  nil. 

No  manure  or  (erlili»cr  was  UKcd, 

Thi-  i-lectriial  equiiiuicnt  conviiled  o(  a  10  in.  mil.  nirn-ur>  bri-.xk 
eurn-nl  interrupter  and  l,<Hlge  valves,  housed  in  a  wcsslrn  "lied.  2.'i  yiuiU 

from  the  plot,  and  nii  earthisl  plal4-  cl to  lln-  iil.il       No    :tO  .-^AV  «.*. 

galvaiiioeil  »I<h-I  win-  wii«  umsI  (nr  llir  di-ichnrL-i '         '  ' 

and  hix'kcd  to  7  in  in.  S.W.ti.  i>|mu  win-  ntli» 

whole  <<ti|i|H.rteil   by  MX   |M>le«.      To  em  h  nl  II 

bar,  whicli  i-tiulili-d  the  din-hnrge  win-  to  la-  pi 

theKniitiiil  lirtwt-en  2  (I    )l  in.  and  11  (t.  itiii       I' 

with   ."i  anus-res  at    'JlOvnlla  dins  t   curniil, 

■  park  J  III    li'iu;  wlieii  an  earth  win-  wi>«  pUenl  imm  .11-1..11. . 

part  of  the  ili>i  liiifK''  nelw-ork 

.\l    the   I  oiuiiicncemeut    the   ili-.'hsrv"-    oire   »••    pl«i'«sl    •« 

|Mu.ili|i-  III  the  i-roiiiid  and  n>  IIh  ''        '   

the  (ill I ■> lie       Wlirii  I  lininlii    nii-l 

WA.  ii«rd  from  O  a  in    to  H  n  in 

dull  ilxv*  la<t»i<<<ii  mid  ilnv   and  .'  p  m' 

fur    I;.'!'' hiinf.  ibiiing   whi.  Ii    I  X's    It  I    I 

III  the  wind  wn>  (nim  the  Snilh  lu  )>  1  I 

,S,mtli  West  <-.*  |«r  cnil    nnd  Wr.l   I't  )«i  .  .  lu    ,-..    i   k    • 


'•  .,.arl 
i  the 
W  I 
I .  mi 

I'linl 

.11     A 

1 «4iy 

near   •• 
■     -Im.vo 

.rgw 

,...-  i...-.i 
iliroituilt 
er  cent 


'(U2 


THE   ELECTRICIAN. 


Fkbruaey  1,  1918. 


This  experiment  indicates  that  it  is  not  detrimental  to  place  the  dis- 
charge wire  near  to  the  plant,  and  that  for  experimental  purposes  and 
to  obtain  comparative  results  it  is  not  necessary  to  have  the  control 
plot  several  hundred  yards  distant  from  the  plot  under  electric  treatment, 
as  is  the  case  when  the  discharge  wire  is  placed  10  ft.  to  15  ft.  above  the 
crop. 

^  The  extent  to  which  I  have  been  able  to  look  into  this  subject  leads 
me  to  think  that  although-  the  subject  is  a  complex  one,  ajid  at  the 
present  rate  of  progress  it  will  take  years  to  develop,  the  possibilities 
appear  to  be  tremendous,  and.  when  it  is  more  understood,  astounding 
results  may  be  expected.     It  should,  however,  be  made  perfectly  clear 
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that  its  present  state  of  development  does  not  warrant  its  general 
application,  and  that  th?-re  is  yet  to  be  evolved  a  more  settled  con- 
ception of  the  botanical  effects  and  electrical  requirements  on  which  to 
base  the  practical  work;  t  hercf  ore,  at  the  present  time,  results  should  be 
treated  as  experimental.  Probably  the  most  useful  progress  would  be 
made  by  encouraging  electric  sujiply  undertakings  in  conjunction  with 
plant  physiologists  to  systematically  experiment  on  small  plots. 

Early  experiments  demonstrated  that  the  development  of  electro- 
culture  promised  to  produce  results  of  vital  importance,  and  having 
regard  to  what  has  been  achieved  in  recent  years,  it  is  astounding  that 
the  Government  departments  concerned  with  these  matters  sliould  be 
so  inactive  in  utilising  the  suitable  facilities  which  exist  in  many  parts 
of  the  country  for  more  speedy  investigation  of  the  problems  associated 
with  the  u.se  of  electricity  in  producing  increased  crops. 


Fuel  and  Pover  Supply. 

(COMMCNIrATKl).) 


To  reconcile  the  insistent  need  for  adequate  and  cheap  .supplies 
of  indintrial  fuel  and  jjower,  and  the  necessity  for  economy  in  coal 
eonfuinption,  is  perhap.s  one  of  the  most  urgent  problems  which 
confront  stigirioerH  at  th^  jire.wnt  tini";. 

In  view  of  lifospectivc  industrial  development  and  coming  inter- 
national comjictition,  the  problem  [is  one  that  must  bs  tackled 
«norgctically,  and,  at  the  same  time,  with  due  regard  for  the  oiiually 
in»i»iUrnt  nf'cd  for  eciinomy  in  capital  expenditure,  labour  aiul  material 

The  prcising  neecU  of  manufacturers  are  not  to  be  met  by  start  inn, 
<lo  novo,  on  u  comprehensive  and  unilied  scheme  of  power  sujijily,  the 
conHum'natiiin  of  which  is  necessarily  live  to  s<;ven  years  alicicl. 
To  pr.)rc<-t|  t/)  give  efF«;'t  to  such  a  s(di(-me  involves  not  only  huge 
capitiil  outlay  ani  the  whole.wlo  Hera|>ping  of  Bcrviccxblo  plant,  but 
aIko  the  hol'ling  up  of  desirable  and  necessary  extensions  Ui  existing 
p.m'cr  Ntations.  i  i«  d 

In  order  to  make  a<le'|Urito  proviwion  for  a  rapid  economic  recovery 
•luring  the  iTJtical  ])erioil  immodiately  following  the  cessation  of 
ho«tililii!<,  the  niosl  must  be  nrule  of  both  existing  plant  and  sui)ply 
HyHlj'MH  ;  and,  inslc  id  of  beirr^  cliHcourage  I  by  visions  of  grandiose 
whemi'.!  and  idtimite  extinction,  both  gas  and  elejtricity  HUp])ly 
nulhorili'ui  xliciuld  be  given  evc.-y  facility  and  aHHistance  nccoBsurv 
for  <lev'cliip  nenl  an'l  e<teiiHion,  To  withhold  those  facilities  a 
moment  Umger  than  is  abMohit^ly  nefessary  is.  indeed,  a  matter  of 
Krave  rcH]Hin<iibility,  (Jiveti  IbcHc  faeililic^,  prcKMit  roquircmeiitjt 
might  largely  bo  met  with  moderate  capital  outlay,  and  very  con- 
nlik^rnble  i-  iitiofnie^  iiiiglit  be  (t!Tert4nl  by  utilising  to  the  utmost 
o.tlent  the  reiluiidnnt  capacity  of  exiMling  liy  product  plant  ami  coal 
handling  jilanl  iMtlalled  at  ga«  works  siluatod  in  large  iiiduHtrial 
control  through  the  coordination  of  gas  and  eloelrieity  iiuppl,V 
■yileins. 

Jle.-e'opnient  along  inde|M<ndenl  and  divergent  lines  has  in  the 
I»»»l  -Ml  far  fostered  undue  rivalry—dubioUHly  ile..cril.e(l  as  healthy 
fom|K-lition  -  belA«H!.i  the  greil  indunlriei  of  fni'l  and  power  supply, 
thiit  the  allied  eliara<'ier  of  tlieito  nervicos,  if  ll  has  ever  bii-n  fully 


recognised,  has  become  completely  obscured  in  stupid  antipathy 
which  excludes  the  possibility  of  co-operation  and  joint  development 
on  rational  lines  for  the  benefit  of  the  consumer. 

There  is  now-,  however,  a  growing  consensus  of  opinion  among  men 
of  eminence  in  both  gas  and  electrical  engineermg  that  there  is 
between  these  allied  industries  enormous  scope  for  co-operation  and 
joint  working  which  would  be  conducive  to  their  mutual  advantage 
as  well  as  beneficial  to  the  consumer.  This  opinion  will,  no  doubt, 
beendorsed  by  men  of  discermnent  among  th  "'  consumers  "'  whose 
claim  to  be  heard  in  matters  so  closely  identified  with  their  industrial 
and  social  well-being  must  be  conceded.  It  is  now,  in  fact,  generally 
realised  that  stultifying  and  futile  rivalry  between  industries  of  an 
allied  character  must  give  way  before  the  stern  realities  of  ruthless 
and  intensified  international  competition. 

A  brief  review  of  the  present  state  of  developaient  of  the  gas  and 
electricity  supply  industries  reveals  a  pressing  need  for  adequate 
outlet  for  surplus  productive  capacity  which  is  eomniou  to  both ; 
and,  to  whatever  length  independent  development  in  either  industry 
is  carried,  the  complete  satisfaction  of  this  primary  condition  of 
efficiency  must  remain  a  factor  of  prime  importance.  The  Inherent 
general  tendency  towards  over-production  of  certain  combustible 
secondary  products  of  gas  mmufacture.  on  the  one  hand,  and  low 
load  factor — equally  inherent  and  pernicious — on  the  other  hand, 
would  appear  to  provide  an  accommodating  basis  for  reciprocal 
w  orking  through  the  interchange  of  fuel  and  power.  The  direct  use 
of  coke  in  lieu  of  coal  as  fuel  in  the  generation  of  electricity  on  a  large 
scale  has  proved  the  utility  of  this,  the  most  important  of  all  by- 
products of  gas  manufacture ;  and  the  adaptabiUty  of  certain 
electrothermio  and  electrochemical  processes  to  ''  off  peak  "  con- 
ditions of  working  opens  up  enormous  possibilities  for  improving 
load  factors.  These  "possibilities"  include  the  working  up,  by 
means  of  electrical  processes,  secondary  products  of  gas  manufacture 
hitherto  sold  in  the  crude  state. 

Among  other  advantages,  less  obvious  but  no  less  important, 
which  would  accrue  as  a  result  of  close  co-operation  on  the  lines 
incbcated  are  included  the  benefits  of  collective  buying  of  raw 
material  and  the  avoidance  of  .a  double  lo.ss  in  distributing  both  gas 
and  electricity  in  scattered  areas  where  either  service  would  suffice. 
Steam  boiler  and  fuel  statistics  recently  collected  by  the  Controller 
of  Coal  Mines  will  no  doubt  prove,  if  such  proof  were  necessary,  that 
to  a  very  large  extent  the  coal  used  in  both  industries  is  identical 
in  kind  and  characteristics  ;  and  so  long  as  miners'  wages — which 
represent  two-thu'ds  of  the  cost  of  mining  coal — are  based,  not  upon 
output,  but  upon  price,  the  emplojnnent  of  one  instead  of  two  buying 
organisations  would  verj-  properly  tend  to  eliminate  adverse  com- 
petition in  securing  supplies. 

At  mist  important  gas  works,  which  are  in  miny  instances 
situated  contiguouj  to  e'.ejtric  power  stations,  there  are,  iji  addition 
to  water  and  transport  facilities,  considerable  quantities  of  waste 
hoit  available  in  utilisable  form.  Waste  gases  from  retort  flues, 
which  might  be  u;e  1  for  fee  Iwater  heating,  are  often  unavoidably 
discharged  at  relatively  high  to  nperatures ;  and  instoid  of  being 
wastei  in  quon  shing,  the  sensible  he.it  in  the  incandescent  coke 
might  also  be  utilised  for  steam  raising,  as  it  is  now  used,  as  required, 
for  he.iting  retort  settings.  The  full  utilisation  of  the  o  sources  of 
waste  he.it  would,  of  cour.se,  necessitate  the  installation  of  steam 
boilers  and  generators  in  close  proximity  to  retort  housc.v 

Organise:!  eapvcity  for  the  production  of  munitions  is  a  factor 
wliich  should  enter  large'y  into  any  comprehensive  scheme  of  fuel 
and  power  supply,  and  be.iring  in  mind  the  de  .eloped  and  proved 
capacity  of  the  gas  industry  for  this  purpo.so.  it  is  to  be  hoped  that 
in  considering  the  p.-ovision  of  a  cheip  and  adei|uatc  supply  of  elec- 
tricity due  regard  will  be  had  to  the  importan  e  of  providing  for  the 
pro  rata  developjucul  of  g.is  miuuf.irturc  and  sujiply. 
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An    Artifical    HiRh-tension  Line.     In    a    ivrcni  issue  of 
'    I'il'KroLecnica,"   I'rof.   I..  LoniKardi  (hs(  lilies  an  interesting 
expcriinrntul  higii-ti'nsioM  line  which  lias  been  <:onstructe(t  in 
tiie  lal>orutory  of  th-  I'olyt.crlinic  Institute  at  Naples.     Facili- 
ties lire  availui)l(^  for  tii'-  applic^ation  of  a  pri'.ssiire  of  C(),(KK)^ 
volts  to  tli(?  line,  and  it  is  iioiied  tliiit  itVill  HlTord  n  useful  means^ 
of  ti'sting  in  the  lalxirutory  various  practical  points  involved 
in  liigii-tensioM  transmission.     'I'lie  divice  dcscivi's  jiltintion- 
1 1  i.H  |)o4Hible  thit  in  tii<'  future  higii-ti-iision  Iransinis.sion  will 
jiliiy  a  greutcr  jiarl  in  tlie  electrioul  iniliistry  in  this  country, 
iiu'l  few,  if  liny,  of  our  ((^cliiiieiil  colleges  are  i.|uippeil  to  under 
talic  invest igutioiis  on  this  subjert. 
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Correspondence. 

THE  LATE  SIR  J.  WOLFE    BARRY. 

TO   THE   EDITOR   OF  THE   ELECTKIflAX. 

.SiK  :  Due,  no  dcjubt,  to  extra  pressure,  the  ohituai}'  notiee 
of  the  late  Sir  John  Wolfe  Barn'  in  last  Tiiursday's  daily  news- 
papers was  closely  limited  to  a  sketch  of  his  wide-embracing 
)irofessional  career. 

I  ask,  however,  to  be  allowed  to  pay  a  humble  tribute  to  his 
remarkable  personal  characteristics.  Sir  .John  alwa>'s  struck 
nie  as  a  j)eciiliarly  good  (example  of  the  finest  type  of  English- 
man. His  charm  of  manner  and  speech  were  in  themselves  a 
considerable  source  of  attraction.  There  were  two  matters 
more  especially  which  it  was  my  privilege  to  periodically  dia- 
<-U88  with  him.  In  one  we  were  in  full  agreement,  in  the  other 
we  took  a  .somewhat  dift'erent  view — perhaps  unavoidably  ; 
but  our  discussions  were  always  equal) _.•  plea.sant  under  either 
condition,  due  lariiely  to  his  ready  forbearame  with  the 
uiitlook  of  others  (even  his  inferiors)  and  his  natural  breadth 
iif  mind. 

Sir  .John  Wolfe  Barry  was,  indeed,  "  great ""  in  eveiy  sense. 
He  was  one  whom  we  are  never  likely  to  forget,  partly  on 
,  account  of  the  lasting  nature  of  his  work,  but  also  owing  to  his 
endearing  characteristics. — I  am,  ic, 

London.  .Jan. 'i!*.  t'uARr.E'^   Briciit. 


Three-riiaso  Livo  H<»11   Mo(or 


The  standard  motor  tlesi^'iied  for  ordinary  eirctrir  drivint;  purjmscs 
H  totally  unsuitahlc  for  opi'ratirm  live  roll  (;c.ir  and  other  au.xiliary 
Miacliinery  in  a  steel  works.  'I'lie  duties  ini|)o<cd  upon  the  motor 
.ue  so  severe  that  it  nuist  have  exceptional  nieehnnical  stren^jtli  to 
t^ithHtnnd  the  fre<|Uent  slio<ks  experienced  in  ronsefpieiice  of  the 
lieavy  loads  suddenly  Ituowii  on  the  motor,  the  oontiinial  rapid 
revcrsinK.  anrl  through  the  vibratioii  of  the  Hearing.  Such  a  motor 
muHt,  moreover.  I)e  totally  enclosed  to  exclude  metallic  and  other 
dust  which  nhounds  in  .steel  works,  and  niiist  at  the  same  time  have 
iiut  small   rotatioiuil  inertia  so  that   it   will  arcolernte,  retard  and 


I 


I  >     I      .l-riLt-'K  .Mii.i.  .MoToii 

ii-vi-r-.!  rn|iidly  ill  view  of  the  fail  llinl  It  mny  lie  ertllril  ii|  on  to  ntup 
riMil  '<ljot  MM  many  as  *i(HI  liim  '  >■  loin  in  the  eoiirxe  <>(  iIh  normal 
iliity  In  nilditiiin.  the  Mint. h  ihm  t  I...  (  ,i|iidi|e  iif  l<i-iiikf  eanllyjlin 
iiMMiil  il  (iir  inH|H'i'liiiii,o\i'rliii<iliir.  .11  ri<|uiirK.     Ouinu  to  theinhereiil 

li u-rimUrnnf  itx  de»ii{n,  t  In-'-  i'-.|uir«  lurnts  nre  i  apalilr  ii(  Ih-ihk 

ni latly  met  in  a  I'.e.  motor,  tlnoi  in  the  n.e.  niailunr,  anil  foiiir 

(ill  III  ..(<  onliinioiiN  riirrrnt  trait  imi  motor  with  u  ii|ie<'ial  inrenorhnx 
Utm  iiirhiil  Ik  nerniiiit  (nr  driMiiu  live  rolU,  lliil  liiMi'vpr  urn- 
iTK'.fiil  thme  may  hnvo  lie<>n,  ruiiliniloiw  eiinrnl,  while  e^lrnxivrly 
iuidI,  i»  not  In  muny  rei«|H'<  i«  tin-  iiio«l  millAblr  fur  »ti-i-l  work"  drivr. 
^•nd   tlirre  arc  iiiaiiv   lartfi'   uoil.i    n here  A  lhri>e  phii*<'   iii>tnllaliiMi 

lN<en  hilil  iliiwii.     The  ili-< ciiii  in  fnxniir  of  altriniilini{  ■■urrr'nl 
I  hnved  u|'i>n  the  itn'iil  •im|ilii'ity  ii(  Ihe  n.e.  nintnr,  ii|K>n  Ihr  rimo 

I  wliii'h  Inrue  nnioiint*  n'  jo.ier  inn  Ih'  lrnti«ini(led  l>y  nllrrnitlinK 


euiTent  and  to  ome  extent  on  account  of  the  advent  of  the  mixed 
pres,sure  three-pha.se  turbo-generator  which  can  utilise  from  exhaust 
steam  a  large  anioimt  of  energy  which  would  otherwise  be  wasted. 
.\  special  'orm  of  induction  motor  is  required  to  meet  the  condit-ons 
outhned,  and  the  General  Electric  t'o.  have  undertaken  the  xuanu- 
facture  of  macliines  of  this  form,  which  are  seen  in  the  illustration 
and  which,  v.e:  are  infoime  ;.  are  the  first  .special  live  loll  induction, 
motors  to  be  manufactured  in  this  country. 

In  the  design  and  con.struction  the  valualile  characteristics  of  the  c.c. 
motor,  namely,  ca.se  in  dismantling,  ovorloart  capacity  and  large  air-gap. 
have  been  carefully  kept  in  mind.  The  methoil  of  taking  the  motor 
adrift  is  c.xpUined  in  Fig.  1,  which  at  the  s,ime  time  displays  the  special 
>on.structional  features.  The  external  canasc  is  in  two  halves  and  is 
of  strong  and  heavy  construction.  With  the  rcnuival  of  the  bearing 
raps  and  the  bolts  liolding  together  the  two  portions  of  the  carca.se.  the 
upper  portion  can  be  lifted  clear,  carrying  with  it  the  brushgear  and  the 
rotor  leads.  With  this  done,  eycboltsflre  exposed  which  are  permanently 
secured  to  the  bearing  biishe^;.  in  which  the  rotor  shaft  runs,  the  bearing 
bushes  being  bolted  together  inside  the  shell.  By  .•vttaching  the  crane 
slings  to  these  two  oyebolts,  the  bushes  can  be  lifted  out  carrying  with 
thcra  the  rotor  and  the  stator.  The  stator  is  composed  of  a  separate 
ring  of  laminations  built  up  in  a  containing  frame  and  self-contained 
with  the  windings.  After  being  lifted  out  of  the  bottom  half  of  the 
carcase,  the  rotor  can  be  lowered  to  the  ground  and  slid  out  of  the  stati.r. 

In  order  to  permit  rapid  acceleration,  retardation  and  reversing,  the 
rotor  has  been  constructed  with  small  diameter,  and  has.  therefore,  a, 
small  moment  of  inertia.  To  avoid  breakage  of  the  connections,  tho 
rotor  is  moiintcil  on  a  spider,  which  also  carries  the  sli|i-rimr>.  The  strong 
and  I  cavy  carcase  is  supported  by  four  well-spread  feet,  each  drilled  for 
a  large  holding  down  boll.  Where  the  conductors  enter  the  machine, 
they  are  carried  by  strong  insulating  cleats  ]irotecting  the  leads  from 
abriision  against  the  carcase.  The  motor  is  symmetrically  constructtHl. 
and  the  slwft  is  extended  ei|ually  at  each  c>nd.  Not  only  can  the  drivci 
be  taken  from  either  end  of  the  n\achine  when  first  instalh-d  but.  if  by 
any  chance  the  shaft  at  one  end  of  the  machine  iHNomes  d.-iinsgcHl,  thc» 
motor  can  be  completely  turned  round  on  its  foundation  bcdts  and  can 
then  be  driven  from  the  other  end,  the  centres  being  exactly  the  same. 
The  extension  end  can  also  be  used  if  necessary  for  a  solenoid  brake. 
This  cla.ss  of  machine  is  being  satisfactorily  uscmI  in  steel  works,  not  only 
for  driving  live  rolls  liut  also  for  cranes  and  other  auxiliary  machim-ry. 
Its  price  is,  of  course,  higher  than  for  an  ordinary  machine,  but  the  long 
life  and  greater  rcliabilily  more  than  ofTMt  tin-  c\Irii  co>t. 


Legal    InlelliijtMice. 


Tungsten  Filaments  Patent  Litigation. 

On  the  2llli  iilt.  the  House  of  Lonl-  (tlic  Lord  (  li  \n. .  Il..r.  l,..iils 
Diincilin.  Atkinson  mid  .^^haw)  U-gan  the  hearing  of  the  iipjieal  by  tho 
Hrilisb  Tliom-.m  Houston  Co.  (Ltd.).  against  an  order  of  the  (ouil  o( 
Ap|H-al  atlirmmg  the  judgment  of  .Mr.  .lustice  .\slbury.  whereby  their 
iicliiin  Against  Duram  Ltd..  ilainiing  dainnges  for  alleged  infringement 
of  lu'o  patents,  was  ilismissi-d.  |^ 

Mr.  Walter.  K.C.  .Mr.  Coh'fax.  K.C.  and  .Mr.  .1.  H.  Cray  i-.p|it>Aml  ia 
i|.|i..rt  of  the  apiwal. 

Mr.  T.  Terrell.  K.C,  Mr.  Kerly.  K.C,  and  Mr.  fourtney  Terrell  wero 
f.ir  the  respondents. 

.Mr.  W  \i.TKi!  stated  IhAl  npiH-llants  iplnintKTs  in  the  Action)  Muighl  An 
injunction  to  restrain  n'.s|Hinilenls  (nun  infringing  two  letter-.  |i«tent. 
N...  21, .M:!,  o(  llMlll,  srantrd  to  the  ap|M-llaiitH  for  nil  invention  enlitU<d 
■  PnH  I'Hs  iind  appanliis  (or  the  trentnient  o(  iiii'lnllic  tuncslcn  Aiid  (or 
the  maniifacliiif  of  metallic  lilameiil-  lhcr.fi..Mi  '  ui.l  l.ti<T»  [wteut 
Nil.   I7.7J2.  !■(  I!»ll,  gninled  to  .lohn  T.   II     I  .n  iin.ntitm 

entitled    ■    Improvements    in    method..    ..I    v.  I'l    I'l    »i« 

itH|uirv  as  to  ibimages  and  the  iimiiiI  .oii»..|-  M   tin-  tri«l 

U'forc'  Mr    .liisliie  .\.|bnrv  the  is.i f  inliou.  "  •  '■•■    "    -   1»-U"'ii<-'1  by 

.•i.iisciit  iiiilil  the  vnliilitv'of  the  pnlenls  «.i-  .I.-.  mI.  .1  I  hi.  prcLiil  waj« 
h.M  iiiMili.l  (..r  uiinl  o('.ub],  d  nn.tl.r.  lb.-  •  '!•■  ■-  1  '  '  ,  >-,»  oj 
prior    u«cr.      (  im«.((Uentlv    tin-    ii.t\..n    ..ii    '  '"    »A« 

di-missid.     Till-  foutt  o('  VpiHi.l  iilbiii...!  I  1  lUeir 

pn'scnt  np|H.i-l  w.x«  btoiiktht  ,\-  i-  '1  ■    >    !  -  ■  niv. 

Ilicii'  Im.iiik  I'l    pr.'.enl    no  iipi  ' 

patent  of  1111  I       The  liisloiy  .  ' 

iaiiips  had  te.'iiil\  been  ,on»,.'  ' 

and  l'.>|i<-  IjMiin  1  aw.      Much  .■!  iln  ..id 

bv  Mr    Waller  iH-fon-  he  dealt  in  d.i  !M»' 

.  I I  '  ■    "lib- 

<li»t  A 

ihrr 

I  Ihrn, 

'.    Alul 

•  (rom. 
«ilb 


lallt.'    Illnilieiitn    were   I 

untied  I  bill    pillelll    Wll- 
men-  blllll  lip  l....|\  of  |. 
viObienlh   1  ■  I.I.I.  II! 
i(  workc.l 
conhiin..'. 
The  pro. 


»iid  hem  . 

je<  img  II. 

|Hiint  o(  the  in.tAl. 

chiimnI  to  mllii  n-  «> 


IIV     lll.ll    iKAlni.  Ill    II 
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which  could  be  worked  hot.  Such  a  body  was  entirely  novel  at  the  date 
of  the  specification.  It  was  not  melted  tungsten,  but  was  an  aggregate 
of  tungsten  particles  in  coherent  form.  On  various  grounds  respondents 
alleged  the  patent  invalid,  but  the  main  ground  was  want  of  novelty 
and  subject-matter.  Mr.  .Justice  Astbury  had  no  evidence  upon  which 
he  could  hold  as  he  did  in  favour  of  respondents"  defence.  No  one  had 
succeeded  in  obtaining  a  workable  body  of  molten  tungsten.  He  was 
wrong  in  thinking  that  the  specification  disclosed  not  subject-matter 
in  that  it  covered  the  workSg  of  fused  tungsten  while  hot :  and  that 
the  working  of  the  fused  metal  hot  was  merely  the  utilisation  of  the 
oommon  tools  and  routine  of  the  meta,!  worker  and  was  not  the  subject 
of  invention.  Counsel  then  dealt  with  the  evidence. 
The  case  had  not  concluded  when  we  went  to  press. 


Patent   Record. 


Liability  for  Defective  Street  Ligliting. 

At  Lambeth  (Loudon)  County  Court  last  week  Mr.  F.  I).  Baldock 
,3  taxicab  driver)  brought  an  action  against  the  City  of  Westminster 
Council,  the  Charing  Cross,  West  End  &  City  Electric  Supply  Co..  to 
recover  damages  for  injuries  to  his  taxicab  in  a  collision  with  an  unlighted 
refuge  in  Cockspur-street. 

3Ir.  Brandon  (for  plaintiff)  said  that  the  action  was  first  brought 
.against  the  Council,  but  as  thej-  had  a  contract  for  street  lighting  with  the 
company,  the  latter  had  been  joined  as  co-defendants.  There  was  no 
Jight  on  the  refuge  on  the  night  of  the  accident  (March  20,  1917).  The 
ttouncil  admitted  that  they  were  responsible  for  the  maintenance  and 
standard  of  refuge,  but  they  were  not  liable  for  the  lighting  of  the  streets. 
It  was  contended  that  it  was  their  duty  to  put  up  a  red  storm  lamp  if' 
the  ordinary  light  was  out.  The  company  pleaded  the  Defence  of  the 
Kealm  .\<t  and  the  regulations  made  thereunder  as  to  the  street  lighting 
Evidence  of  the  facts  having  been  given  by  the  driver  of  the  taxicab, 
his  Honour  dismi.s.sed  the  company  from  the  action  without  costs,  and  the 
■ca.se  prcH  ceded  against  the  CouiKil. 

Mr.  L.  J.  Beit,  assistant  surveyor  and  supervisor  of  street  lighting  to 
■Westminster  City  Council,  gave  evidence  as  to  the  regulations  made  by 
.the  War  Office  and  Home  Secretary  with  regard  to  street  fighting.  The 
,usoal  prcxedurc  was  that  when  a" light  went  out  the  police  called  the 
^attention  of  the  company  to  it.  .Some  of  their  men  were  out  all  night, 
and  if  a  light  was  out  they  reported  it.  and  if  they  had  one  they  might 
put  up  a  red  lamp.  The  actual  number  of  lamps  that  went  out  was  not 
large,  probably  about  2(1  or  30  a  year.  It  was  not  the  general  practice 
to  put  red  lamps  on  refuges  in  London.  Evidence  was  given  that  the 
.standarrl  and  the  street  refuge  in  question  were  whitened,  and  a  police 
constable  .itated  that  the  lamp  was  alight  at  H.\5  p.m.,  or  five  minutes 
'.before  the  accident  occurred. 

Mr.  W.  B.  Thorpe,  distributing  engineer  to  the  Charing  Cross  Com- 
■pany,  gave  evidence  as  to  the  steps  taken  to  reduce  the  light  given  by 
■the  lamps  in  Coek.spur-street.  They  had  to  keep  the  carbons  at  » 
V-8liaped  position,  and  in  normal  times  the  actual  pressure  kept  them 
in  place,  but  they  had  to  reduce  the  pressure  to  100  volts,  and  as  that  did 
not  keep  them  in  place  the  results  were  very  unsatisfactory.  The  lamjis 
were  not  designed  for  the  lower  pressure.  They  could  not  have  avoided 
or  foreseen  the  lamp  going  out.  Certain  questions  were  left  to  the  jury. 
and  thev  found  that  the  accident  was  not  due  to  an  inevitable  accident 
«auiic<l  by  the  diminution  of  the  street  lighting  ;  that  it  was  due  to  the 
•negiigenci-  of  the  Council  owing  to  their  omission  to  maintain  a  light  on 
^he  refuge  ;  that  the  accident  was  not  contributed  to  by  plaintiff,  and 
ithat  the  lump  on  the  refuge  was  not  alight  at  the  time  of  the  accident. 
.Judgment  was  reserved,  pending  argument  on  a  i)oin(  of  law  raised 
.on  iH-h^iK  nf  the  Coumil. 


Volunteer  Notice.s. 

COUNTY   OK  LONDON   VOLUNTEER  ENGLN'EERS. 

HeadquurterH :    JJulderton-Mtreet.  Oxtoril-strcet,  W.  I. 

itflircr  Commnnding,  Lieut.-Olonel  C.  B.  Ci..\y,  V.D. 

Order*  for  the  Week. 

•Onrirer  for  the  Week.— S«.e..Lieul.  K.  A.  lllmann. 

■3ie«l  for  iJuty.— Lieul.  C.  K.  Campliell. 

App<iintmenl.    -Capl.   W.    Hynnm  is  ported  hi  the  lommaml  o|    \o.    1 

Company, 
llixidiiy.      No.  .'{  Company.  lli-<Tuil«'  Drill,  Signuiling  ,S<-etion.  Ii.:i()  IS.:iO. 
Tueoilny.    -l>-iture  on  demolltiimit  nt  (1,30.      I'hysieal  Drill  and  Buyonel 

Kighting.  7.:«). 
Wnlnrulnv.      .\o.     1     Compnnv,     Kntretithing.    ,Ve.,     Kee'rulls'    J)ri|| 

•l.TO  M,.'»0. 
Th«r«Uy.      No.  a  Company.  Knlreneliing,  \c.,  ri.o  s.O.    HecniilM'  Drill. 

.Signilling.  and  ,\inlMiliinei<  ^(|.elion«.  l>..'IO  K.:io. 
Friday       >lii«k.try,  o.MO  H.O. 

Httturdi'.y       KnoMing,  *.•,.  tor  llie  whole  Corpo,  .Muskelry,  2.-)."i  .|..|."). 
•SrlS'iM,    NoTrer-H,     All  <lrlll«  will  tnki-  pince  ui    liendqmirlerH  uniexx 

olliiTWiM' RlAled.      Keiruita  will  ntli-nci  for  Knuineering  Inxtruelion 

will.  Ilii-  Compnnie.,      TUr  .Medicil  OOleer  will  .dlend  on  TlnirMiliiv 

-veninx  for  llie  cMimiiinlion  o(  riM-ruilH  el  0.0 


SPECIFICATIONS  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
soecially  complied  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
7J  and  72,  Ckancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  gifen  in  brackets  after  the  title. 

1916  Specifications. 

13.483  White,  A.  E.     (United  States  Light  &  Heat  Corpn.)     Storage  battery  plates. 

(22/9,16.)      112.134. 
13,943  Cork.  F.  L.    Telegraph  or  telephone  sets,  particularly  portable  or  field  sets 

'30  9  16.1     112.136. 
13.144  Marks,  E.  C.  R.    (Soc.  Anon,  des  Etablissements  L.  Bleriot).    Magnetos  with 

fixed  armatures.     (18  12,16.)     112,038. 
15.302  HOEOT.C.  N.de.     Telegraph  keys.     (4,11/16.)     112,139. 
16,567  Harrison.  H.  H.  &  Creed  &  Co.    Apparatus  for  producing  perforated  strip  by 

e'ectrical  current  impulSES.     (18.11/16.)     112,141. 

1917  Specifications. 

436  CODD.  M.  A.     Induction  coils  or  transfornaers.    (9''1/17.)     112.051. 
584  Hubbard,  W.S.     Control  gear  forelectricallydrivencranes.     (11,1/17.)     112,174. 
713  King.  C.  F.  L.      Electric  lamps  for  motor  vehicles  and  for  other  purposes. 
(15  1  17.)     112.055. 
1.146  FliKER.C.  B.  &  Denton,  J.  J.     Electric  furnacfs.     (23/1/17.)     112,177. 
2.340  ViERScN,  J.  H,  van,  and  Slot  &  Zwi;nenserg.    Process  for  joining  up  electric 

and  other  wires.     (2/9/16.)     109.432. 
2.674  Foreman.  J.  S.  &  Drake  &  Gcrham.    Fittings  or  supporting  combinr.tions  for 

electric  lighting  and  other  purposfs.     (23/2/17.)     112,195. 
3.347  Singer.  O.  G.     Spark  plug  intensificrs.     (7,3,17.)     112.201. 
4.144  Pletscher.O.     Maeneto-tlectric  machines.     (21.'3/17.)     112.206. 
4.335  B.T.-H.  Co.  &  Sugden,  J.    Starting  switches  fi-r  electric  motors.    (26/3/17.) 

112,209. 
7.606  Western  Electric  Co.    Cores  for  Pupin  loading  coils,  magnets,  and  the  like. 

(26  5  16.)     107,007. 
8.598  ROEINSOK,  W.  J.     X-raytuhes.     (15/6/17.)     112.101. 

An  X-ray  tube  having  two  metallic  elecli  ode  s  both  on  the  outside  of  the  vacuum 
chamber,  in  contact  v;ith  its  walls,  one  being  at  the  end  of  the  tube  and  the  other  at 
an  intermediate  point  of  its  body. 
8.726  John.  A.  S.     Device  applicable  to  the  spring-ccrrolUd  switches  of  telephone 

receivers.     (186/17.)     112.102. 
9.317  Harsch.C.  A.     Fire-detectingw'iresforelcctriccircuits.    (28,6  17.)     112.239. 
10.019  McLean.  N.     Electric  portable  hand  1,-mpE  and  the  like.    (2,2.17.)     (Divided 

application  on  1.678/17.)     112.240. 
14,896  Pease.  W.  H.     Sparking  plugs.     (15/10/17.)     112.256. 

14,981   Kesellking.    F.     Continuous-current  dynamos.     (8/6/16.)     (Divided  applica- 
•     tion  on  8,150/16.)     112,116. 


APPLICATIONS  FOR  PATENTS, 

Note. — The  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  ui'til  after  acceptance  of  Complete  Specifications.  Those  marked  •  are 
open  to  inspection  1 2  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  tlie  ordinary  course.  Names  within  parentheses  are  those  of  commu  nicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

January  4,    1918. 
248  Peasce.     Electric  protective  apparatus  for  alternating  currents. 

261  Allinanna  S^'enska  Aktiebolaget  &  Seligman.  Free-release  circuit-breakers. 

262  Allinanna  Svenska  Aktiebolaget  &  Petersen.    Electric  syrens. 

January  5,  1918. 
233  Gdldstone.    Attachable  hook-holder  for  electric  torch  lamps,  &c. 
2n  C  JwpER-Coi.Bs.    S;parating  electro  deposited  m?tals  from  their  matrix. 
306  Newton  &  Wright.  Automatic  tim;  switches  for  controlling  X-ray  exposures.  &c. 

January  7,  1918. 
336  Marsh.     Ignition  magnetos. 

354  McKenzie.  Hollands:  Westinchouse  Power  Signal  Co.     Railway  signalling. 
363  Rymer-Jones.    Apparatus  for  measuring  want  of  equilibrium  in  galvanometer 

coil,  &c, 
379  WlLLSON.     Telegraphic  apparatus. 
386  LjuNcsTROM.     Electrically  propelled  vehicUs, 

January  8.  1918. 
404  Taylor. TuNNicLiFF?! Co.,  SiScRivENiR.    Attaching  mouthpieces  of  telephones. 

&c. 
411  Western  Electric  Co.     Electron  emitting-cathodes. 
420  (JuASi  Arc  Co.  &  Strolmengers.     Electrodes  for  electricwelding. 

422  CoLLiNOs  &  Railing.     Electric  lamp  he'dtts. 

423  Bowman  &  Smith.     Electric  guns.     (29/5, 17.  U;S.) 
431  Oram.    Overhead  system  of  electric  traction.      , 
436  Craig.     Electric  wall  plucs.  &c. 

442  B.-T.-H.Co.    (C.E.Co.)    Couplings. 

474  Lply&N.Y.  PHiLirs'CLuHLAMPENFADRiCK.     Incandtsccnl  l.-.mps  for  projectors, 

(2,6, 17.  Holland.) 
478  CoRbiNO.    Transformation  of  polyphase  into  practically  constant  direct  currents. 

(8/1/16.  Italy.) 
480  Automatic  Telephone  Mfg.  Co.    Telephone  sysKms. 

January  9.  1918. 
523  Marconi's  Wireless  Telegraph  Co.    Receiving  radio  signals. 
534  Harris.     Electric  advertisingdeviccs. 
545  Marks,  A,  C.  Brown.  Boveri&Cie.    Winding  with  «qui-pol<ntial  ccrntUicrs 

for  drum  armatures  of  electric  ccinmutator  machims, 
551   KiLDuRN.    (Norsk  Aklkstlskab  fur  Elektiokimisk  indcslri.)    Manulocture  cl 

carbon  electrodes. 

554  Edison  Accumulators  (Ltd.)     Band  brakes.     ■ 

555  Latour.    Audlonor  lamp  relay  or  amplifying  apparalvs.    (9/1/17,  France.) 
557  Brown.    Silrncinn  pad  'or  telephone  e.ir-pieces.  &C- 

561  Perl,     Electric  switches, 

January  10,  1918, 
574  Donovan,    Electric  switches, 
579  Caldbr.     Electric  air  purifier  and  destructor, 
587  CoHNELL.    Magnetic  separators.    (12  I  17.  Australia.) 
600  Braver  &  Ci.AREMoNT.     Manufacture  of  electric  cablts. 
609  CamppidoeScientimc  InstrumbntCc'.  &  Hurst.    Cnlvancmettrsformo.isurini 

In.strum-snts. 
61 S.  616  and  617  Lucas.     Electric  starling  apparatus  for  motor  vehicle  tngl"'  =• 

January  II,  1918. 
662  (Doidstons.     Electric  replaceabls  fuxs. 
673  SiHMKN's-SCHUCKttRTWBRKE.    Ventilating  devices  lor  electric  muchinery.  8i, 

(n/l2;l6.  Germany  I 
676B.T?H.Go.    (C.E.Co.)    Wireless  signalling  systims. 
684  Pbttiobew.    Circuit  .irrangemenls  for  optrotlng  selecting  devlcis  of  lelul  tr 

lnst(ll<tion>  by  number  Impulaei. 
704  Wbstiiiim  Elbctric  Co,  ltPoLiNKow«|(Y.    Machine  switching  tehphcnes. 
717  MiiH;:iMcLKLiAM«tMici.n<.     U'v  o(  tolld  (utllcr  large  scale  pcwer  rrcdvclicj 
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Gonimerclal  Topics. 


Coal  Output. 

The  annua!  iei)ort  of  the  Chief  Inspector  of  Miuc-s  states  that 
during  191i>  the  total  value  of  th6  niinei'als  raised  in  the  United 
Kiiigdoiu  amounted  to  £21 4,034, i>24,  an  increase  ot  i4;j,570,2titi 
compared  with  1!)I5. 

Tuc  toul  output  of  coal  was  256,37i5,3C(>  tons,  an  increase  of  3,11)9,285 
tons.  The  average  price  of  coal  was  l.js.  7-24d.  per  ton,  compared  with 
12s.  5-(i0d.  in  19io.  The  ejuantity  of  coal  exported,  e.'cclusive  of  coke 
and  manufactured  fuel  and  of  coal  shipped  for  the  use  of  steamers  on 
ioreign  trade,  was  38.."J.3 1  ..553  tons.  The  total  quantity  of  coal  which 
left  the  country  was  5.>,001,U3  tons,  against  59,951,925  tons  in  191.5. 
The  amount  of  coal  remaining  for  home  consumptiim  was  201,374,^53 
ions,  or  4,525  tons  per  heid  ot  the  population.  2l,3S9,3t>3  tons  of  coke 
were  obtained.     The  output  of  iron  ore  was  13,49t.t)58  tons. 

The  ccjal  output  in  .Scotland  was  3(5,094,1(31  tons ;  coke  output. 
1,378,238  tons  ;  iron  ore  (]iroducing  about  30  per  lent.  of  metal).  305,475 
tons;    pig  iron.  I.124,SI>2  ion-,  ;.n<i  li- al  .n,     ■.■.s\,ii  i,,n~. 

Industrial  Councils. 

A  conlerenci-  ol  rc-prc>riii,invis  ,,i  cji  [.I,,\its  m  tlic  metal,  engi- 
neering and  allied  trades  uf  the  Hinniiigluim  district  was  held  in  Ine 
Council  Room  of  the  university  on  Momlay  for  the  purpose  of  c^n- 
.sidering  the  Whitlcv  report. 

RcpresiMitativcs  attended  from  si.\  import^vnt  federations  and  associa- 
tions of  employers.  .Sir  William  Ashley,  dean  of  the  faculty  of  commerce, 
who  convened  the  conference,  presided  over  the  gatlieriiig.  and  among 
those  present  was  a  representative  of  the  .Ministry  of  1/ibour  The 
gf^neral  dis<;ussion  was  in  favour  of  the  objects  of  the  report,  though  some 
criticism  of  the  inctliods  proposed  was  made.  .Some  speakers  em- 
phasised the  unity  of  interests  among  all  the  trades  of  the  liirminglitiii 
district,  and  urged  that  this  was  not  suthtiently  recognised  in  the  report. 

.\t  a  c  jnfereMce  of  tramway  workers  and  lraiuw.iy  companies  which 
was  held  on  Tuesday,  under  tlu-  chairmanship  of  .Sir  (!eo.  .Askwith,  it  was 
agreed  to  take  niea-surcs  to  si't  up  industrial  councils  cm  the  lines  of  the 
Whitley  report.  The  workers  desired  wages  and  disputes  about  wages 
to  bo  dealt  with  nationally  :  but  this  was  opposed  by  the  employers,  wlio 
hold  to  the  present  svstem  of  dealing  with  such  disputes  by  arbitration. 
»  »  •  » 

Latin  American  Trade. 

.Sir  Robert  Keniicly,  Envoy  Hleniiiotontiarv  to  Urnguay,  has 
recently  returned,  ami,  in  the  course  of  an  interview  (re|H)rted  in  the 
"  British  and  Latin  .\merican  Trade  Cazette")  he  pointed  out  that 
before  the  war  theic  were  about  K.'iO.tHlO.lKK)  of  British  capital 
invested  in  the  sniall  and  friendly  Kepiildic  of  Uruguay,  £125,000 
in  Brazil,  and  over  ijOO.OOO  in  .\igeiitnia. 

Sir  KolxTt  Kennedy  said  th'it  fa<t  shmdd  convince  timorous  exporters 
who  were  ii.,,rful  ol  ri'>.«nig  then-  goods  ngauint  possibly  bad  debts  in 
J^itin  .\Mieri<  a  w..s  not  in  it<'iii  uiiicn  entitled  us  as  a  nation  to  coii- 
siilerutio  i.  .Mtogelner.  botli  on  Mcnlinieiital  and  on  more  solid  grounds, 
we  had  very  much  in  our  favour  to  eiiconragi-  our  manufacrurers  to 
attain  and  ki'cp  the  leading  poNilioii  in  the  Latin  .\nierica  markets. 
In  the  past  unwillingness  to  look  (i>rward  seemed  to  have  Ih-coiuc  a 
Jiationalcliitracteristie  almost,  dwiiii,'  to  the  war  our  foreign  ex  ports  had 
diminiHiied.  .Meanwhile  .lapan.  unlraminelled  by  war  necessities,  and 
the  (.Tnit'd  .Stall's  until  recently,  were  able  to  continue  mannlacturing 
and  to  send  tlii-ir  output  into  llie  nuirkel^  which  hitherto  had  Im-cii 
British.  It  was  tins  leeway  in  Made  ue  iiiiisl  regain.  'I'lu'  wi  r.d  would 
be  overytxidy's  market  after  the  war.  .Ah  regards  the  individuals  o( 
this  or  <ither  nations,  it  wan  obvious  that  whoever  delayed  making 
preparation  for  doing  buHine^s  in  l.atin  .\nu'riea  as  in  other  inarkels 
abroad  would  mil,  m  the  ordinary  .nurse  o(  things.  Is-  on  even  terms 
with  the  ninn  or  nalion  piepand.  or  alreuily  rslabliahed.  in  business 
rolatioim  with  these  (on^ign  ciisti.inerM.  '|"he  iinliiniteil  (HiHsibihtie.H  of 
Latin  .\nieri<  a  made  it  n  inarki'l  iiiii'iiiialled  in  thi-  world.  The  way  to 
licciin-  the  tradi'  wa>  already  i  lear  unit  Immiiv  well  iiIiIhciI  by  British 
ex|Mirliiig  liriiin  whiili  liiid  o|H'ni'd  and  iiinintaiiicd  brain  hen  in  the  great 
and  wenllhy  cilien  of  the  ICepiiblio.  While  il  iiiiglil  not  U-  ponsible 
forevery  Brilinh  trader  lo  at  onci' eiiilmrk  in  lln'i-\|s'ii«e  m(  Utiiii  America 
branch  oDicen,  it  was  o|H'n  li>  liiiii  to  make  intelhgenl  ini|iiir\.  lie  must 
have  enlerprise  imd  eonlideiicc,  and  he  would  liml  I  he  I'xercise  of  such 
virtues  well  rewanh'd  bv  eerlaiii  iciillii, 

•  •  •  • 

Tht!  Paper  Rostrlctlons. 

A  de|,iil  i||,,i,  will  shorlly  w.ul  i1|miII  tlie  I'icsideiil  of  the  Hoard  of 
Trade,  in  order  to  pieseni  a  |u'tilioii  for  the  witlidrawal  of  the  I'ii|H'r 
Keslrii  II..M  ron-olidalloli  llider,  1017.  No  dmibl  the  comnienlal 
eoiiiniiiiilt>    IS  .H<rioiiKl\   allec  led  by  the  order,  ami  H,,inr  of  its  pm- 

N  I 'loiiH  ,n  to  111-  iiiiius  iw.iry  ami  vi'Xntioiis,  wlille  (bey  are  also 

liudilv  di'lriineiital   lo  Ir.idi'       riii<  l.iiiidoii  Cliaiuber  of  ('oniinrrx'c 

II  ve  picp.ireil  II  |iauiphlcl   «'liiiig  onl  the  ease  (or  the  williilruwal 

III  the  I  oilrr.  \\  e  lliiiik  llial  (be  priMllielion  of  xe\  eral  iMlitiollH  of 
r\  niiig  i.cwspapers  e>i.  h  ili\.  and  llir  piiblicalioti  ol  elienp  novels, 
KoiwipiouniaU  andsiiiiilai  '  liter  iliir- "  ini(hl  lier  slnieda  il  n  tliia 
May  more  paper  iniKbt  be  made  available  lor  bii'iiieux  .niil  i  iher 
naoful  piir|M|si*i>.  Copies  of  t'le  palliplilet  can  be  obta  iicd  (nun  .Mr 
r.  K. 'I'owii,  |.:i,  Oxfonl  court.  Cnnnoii  utreet,  i;.r   I 


An  Electrical  Engineering  Combination. 

There  are  persistent,  and  we  believe  well-founded,  iiunoui-s  of  an 
impending  amalgamation  of  forces  by  Messrs.  Yiekers,  Ltd.,  and  the 
British  \\  cstinghoute  Co. 

In  tins  connection  it  is  interesting  to  note  that  the  "  Financial  News  " 
announces  that  .Sir  Ern?st  Hiiey  h;_s  recently  joined  the  board  of  the 
latter  company,  and  that  in  Jl£y  last  a  new  company  (Electric  rioldings, 
Ltd.  ,S  of  which  .Mr.  F.  Dudley  ijocker  and  Sir  E.  Hiiey  are  directors,  was 
formed  to  acijuire  a  controlling  interest  in  the  British  Westinghouse  Co. 
The  majority  of  the  shares  of  Electric  Holdings  (l^td.)  are  held  by  the 
Metropolitan  (,'arriage.  Wagon  .Sc  Finance  to.  It  is  also  stated  that 
.Messrs.  Siemens  Bros.  &  t'o.,  Ltd.,  whose  shares  arc  now  held  by  British 
siibjects.'is  pnictically  merged  r.lready  with  one  undertaking  of  the  above 

»  *  *  * 

U.S.A.  and  Petrol  Economy. 

Cable  advices  from  New  York  show  that  President  Wilson  is  taking 
personal  interest  in  steps  to  bring  alxiut  petrel  economy  without 
undue  disturbance  of  transjwrt  interest. 

He  has  agreed  that  every  encouragenrent  shall  lx»  given  to  the  con- 
tinued Output  of  electric  lorries  both  for  home  trade  and  export  to  the 
United  Kingdom.  The  U.S..\.  aeronautical  department  has  purchased 
the  rotary  engine  division  of  the  Long  Island  City  factory  of  the  lieueral 
\'ehicle  t'o.  for  £500,0IKI,  but  the  terms  of  the  (Jovernment  contract 
expressly  protect  the  eiectric  vehicle  departments,  and  every  facility 
will  be  provided  for  their  increased  production,  if  required.  It  is  under- 
stood that  the  present  depletion  of  transport  in  the  United  Kingdom 
largely  accounted  for  the  decision  not  to  interfere  with  the  General 
Vehicle  Co.'s  ex[)ort  trade. 

*  »  *  * 

Capital  and  Labour. 

.\t  laeenock  last  week,  Mr.  \Y.  L.  Hichcns  (chairman  of  Messrs. 
Cammcll.  Laird  A:  Co.)  delivered  an  interesting  lecture  on  ""Some 
Vroblems  of  Modern  Industry."" 

.Mr.  Hichens  str.ted  that  the  solution  of  the  industrial  problem  lay 
beyond  mere  intellect  and  legal  formulie.  Ijeyond  all  economic  laws  and 
doctrines,  and  de|K'nded  on  our  attitude  towards  scnial  existence — in 
plain  terms  on  our  moral  code.  If  we  were  to  solve  the  problem  it 
could  only  lie  by  recognising  that  industry  was  primarily  a  natiimal 
service,  and  that  the  object  of  tho.se  engaged  in  il  was  first  and  foremost 
the  good  of  the  community  as  a  whole.  The  lecturer  staled  (1)  That  no 
business  was  entitled  to  "make  unlimited  prolits.  Ijilxmr.  the  entre- 
preneur class,  capital,  and  the  consumer  were  all  partners  in  the  business 
of  the  community,  and  no  one  class  was  entitled  to  benclit  unduly  at 
the  expense  of  another.  The  principle  of  the  profits  tax  should  therefore 
be  retained  after  the  war.  Effect  must  somehow  be  given  to  the  principle 
that  no  section  of  society  was  entitled  to  an  unlimited  share  of  the 
wealth  of  the  community,  that  free  comix'tition  had  proved  an  imiMi-ssiiVilc 
.solution,  and  thai  profit-sharing  with  the  State-  which  was  what,  in  the 
citect.  an  exci>ss  profits  tax  w«s--was  more  eipiitable  and  more-  exixnlient 
than  (.t!icr  forms  of  profit-sharing.  It  followi-d  (2)  that  the  reward  of 
labour  must  in  the  last  resort  be  determined  by  the  Slate  as  rc-presentinp 
the  community.  l.jkbour  had  no  more  right  than  .apilal  lo  make  a 
corner  in  its  own  eommoditv  and  hold  the  conimuuily  up  to  ransom. 
The  tcndemy  would  develop  for  wagc-s  to  In-  settled  by  joint  industrial 
luwrds  repriwnting  employers'  and  workiTs"  organisations,  but  in  the 
event  of  disagreement  or  ciillusiim  to  exploit  the  community  the  State 
must  have  the  right  of  intervention.  The  primiiile  of  national  ,><-rvice 
rei|iiired  (3)  that  the  status  of  labimr  as  a  whole  should  W  raisetl.  The 
workers  were  ch'arly  entitled  to  have  an  ellective  voice  in  n-ganl  to  the 
general  conditions  underwhieh  their  work  was  carried  cm.  Il  was  a  grave 
defect  in  organisation  that  so  manv  Coveinmcnt  llepHrlnicnls  meddli-il 
in  labour  mailers.  Then-  should  1«-  one  government  l»cp«rlment  only 
(the  l^iboiir  Deimrlmenl).  not  half  a  doren.  and  that  salutary  nform 
would  save  gn'al  confusion  and  waste  of  money.  The  picve  rat 
special  lime  rales  should  be  fixed  by  the  joint  dislri.t  counciU. 
business  shouM  be  organised  on  wlialever  lines  sts-nicd  U 
who  wen-resimnsilde  (or  its  dins  lion.  The  iiiicMion  of  (4)  the  n-duetion 
of  the  hours  o(  lalH.ur  was  one  o(  the  most  im|K.rl«nl  pn.blcm»  awaiting 
solution,  The  idi'a  o(  thi'  leisun'd  .  Ia..<«.-s  mid  the  loilini;  mass<><i  was 
monslniiis:  it  wan  jusi  the  lolling  driidgi-  who  iiiiili-d  lci«un'  iniwl- - 
nbov.'  all,  leii.un'  (or  edu.alion.  The  lirsl  step  on  the  nluni  of  (wac-e 
dioiild  W  the  islablinhiiienl  of  an  eigbl  hours  day  as  a  lii>l  instalment 
lowanU  ..till  furl  he.  nduc  lions.  i(  experience  showvd  thai  thai  wax 
posHibli'  I  iMiniHlenlK  Willi  the  material  nspiin-nienls  o(  civiIimmI  exislenrtv 
But  (5)  llioHi.  nloriio.  would  nspiin^  large  .um»  o(  money,  and  then-  wi-n' 
many  ollici«.  micIi  b^  h..u.ing  and  ediiinlion.  the  ciwl  ■•(  which  would 
Ih.  formidable  .Moivover.  iIio.m-  leforne.  would  U-  «(  bitle  or  no  avail 
miles,  a  hmh  slandani  o(  wagi's  was  eMabli.li.sl  S>ring  ihni  »t  WTi' 
«o  largelv  de|M-ndenl  on  our  (on-ign  Irad.-.  in  which  pni-es  wen'  rei:ula»od 
by  mlerlirtlional  ei.m|>.'lilion.  il  wn-  .|mle  •  lenr  ihol  we  should  not  W 
aide  lo  meel  Ihi'  bill  iinlc»  we  i  oiild  ilt.s  I  .lr«i.lie  conoinirs  in  pnHluc 
lion  niid  largely  incnasc  our  oiil  |.iil  H  «ll  -Itikes  coubl  U-  pn-venlr»l. 
niul  ngaid.-il  a',  tlirv  i.li.iiild  !"•.  ■>  ' 
.'IviIiwmI  iiuc,  the  a.idilion  I n 


and 
Each 
>l   to  those 


Bill  an .4. 11  un'alei  gum  would  !•. 
wax  nbaiidoiiiMl.  line  olln-r  lui) 
wa*  the  «iil><liliili..n  of  up  lo  dni 
o(  lalHiiir  ^.iviiiK  di'\iie«  Bill  II 
the  «upplv  of  idie*p  coal  anil  chi 
th»l  llii«  loiinlrv   |Hi..e«».«l  «tt«  1 


■  1       '•'■\  r\cn.i..s.nce  of  a  wmi- 

•li  would  l>o  yry  gn-al. 

y  of  n-slriilmii  oiilpiil 

u  impn'visl  pn"lii.  lion 

t  old  ami  I  he  e\l.n«ion 

..f  all  (or  indii.lry  »a» 

..,,>.    |"«cr.      The  gn-nlesi   ««»cl 

nl.  and  iinleM  that  could  l>r  pi 
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duced  cheaply  our  economic  supremacy  would  be  jeopardised.  One 
further  instance  of  wasted  effort  was  that  involved  in  unrestricted  com- 
petition. What  is  wanted  is  big  selling  combinations  and  a  variety  of 
manufacturing  units.  The  principle  might  be  applied  at  once  with 
great  advantage  to  many  of  the  standardised  trades,  and  encouraged 
where  it  already  existed.  Otherwise  it  would  be  impossible  for  British 
industry  to  hold  its  own  abroad  against  the  big  trusts  and  cartels  of  other 
nations,  and,  wliich  was  even  more  important,  it  would  be  impossible 
to  take  effective  action  to  prevent  over-production. 
*         *         *         * 

A  British  Empire  Trade  Mark. 

Ill  connection  with  the  efYorts  of  the  British  Empue  League' to 
reojjen  the  proposal  refused  b^-  the  Board  of  Trade  in  1914,  to  create 
a  British  Empire  trade  mark,  a  niunber  of  important  mauufactiiring 
and  trading  tlnus  have  restated  their  objections  to  the  scheme. 

It  is  pointed  out  that  recent  circulars  of  the  British  Empire  League 
sugucst  that  France  and  other  Allies  had  estabUshed  marks  of  origin  for 
th"ir  goods,  but  opponents  of  the  proposal  deny  that  the  French  Govern- 
ment have  established  such  a  mark.  The  arguments  against  the  proposal 
are  that  it  would  be  easy  and  safe  for  foreign  manufacturers  to  imitate 
such  mark  ;  that  in  most  countries  there  is  no  legislation  which  would  pro- 
teit  a  common  mark  ;  that  the  use  of  a  common  mark  would  facilitate  the 
jii-ssing  off  of  one  British  maker's  goods  for  tliose  of  another  and  seriously 
diminish  the  value  of  priva.te  trade  marks  ;  that«s  many  of  the  most  im- 
portant British  manufacturers  have  stated  they  will  not  use  an  Empire 
trade  mark,  it  would  be  used  principally  by  the  lcss-kno\ni  manufacturers 
in  England  and  the.  Colonics,  and.  not  being  a  test  of  quality,  would 
a-  |iiire  a  reputation  of  indicating  inferior  goods,  and  would  thus  cause 
L.  .c  injury  to  the  reputation  of  the  British  Emi)ire  as  a  manufacturing 

iiiiinity.     The  cost  of  working  the  association  would  be  enormous, 

wiiicas  the  whole  object  of  the  promoters  of  an  Empire  mark  can  be. 
•ihf.ined  by  manufacturers  marking  their  goods  "  Made  in  England  "  or 
"  Made  in  Canada,"  as  the  case  mav  be. 

*  *  "■       *  * 

Manganese  Ore  in  U.S.A. 

I'he  L'liited  .-^tates  (Jeological  Survey  is  collecting  .statistics  of  the 
output  of  mariganc-c  ore  for  each  tjUarter. 

The  shipments  of  ore  over  the  first  six  months  of  1917  were  grc-ater 
th-.n  for  the  whole  of  Htlli.  In  1916  only  2t).99()  tons  of  manganese  ore 
was  shipped  by  .5.-> o|>erators,  but  in  the  first  nine  months  of  1917  70,225 
tons  was  shipfK-fl  by  88  ofic-rators.  The  reports  indicate  that  the  ship- 
ments for  the  year  will  be  about  122.27.5  tons. 


Electricity     Supply. 

Extensions. 

BlackpooL— The  Kleetricity  Committee  will  lay  a  main  to  give  an 
ii'lrlitionai  supply  of  electricity  for  light  and  power  at  the  King'.s 
Laneuiihire  Military  Convale.scent  Hospital,  provided  the  military 
authorities  pay  one-third  of  the  eo.st. 

Glasgow.  -The  Electricity  Committee  has  decided  to  ])urchase  a 
pc-eriiid  J.O.fHKl  kw.  turbo-alternator  for  the  new  generating  station 
at  i>alraaniock  at  £110,000. 

The  cnginc'r  and  manager  (.Mr.  \V.  W.  Lackic)  reported  that  the  in- 
cn>a«ci(  of  wages  Kranled  sinie  November  last  would  entail  on  the 
••Icetricity  department  a  further  additional  expenditure  during  the  current' 
yejir  of  ulioul  £lli,(MKl.  to  nwet  which  a  further  increase  in  the  charges 
for  electrical  energy  would  1*  nece.Hsary.  Tli(»  Committee,  therefore, 
reeommeiirls  that,  as  fr.ui  anil  after  the  ilate  »f  liist  survey  until  .May  31 
next,  the  cliarjfes  f.,r  electric-  energy  p-r  unit  be  increased  by  OlOd.  on 
eurront  raten ;   and  llmt  the  kilowatt  rate  be  increased  by  l.j  per  cent. 

Newport  (Mon.)  -On  .Monday  the  Town  Conncil  in  e.mimittec 
iidopled  "Ttain  rec„mnieti<latioris  of  the  Kleetricity  Committee  in 
favour  of  r  arryiiig  out  eerUiiii  e.xteriKioiiH  ul  the  East  Power  Station 
which  were  rwomnM-nded  in  reports  of  the  borough  electrical 
en^ineer  (Mr.  .\.  .SieholM  Moore!  and  also  toa|)plv  to  the  L.(!.  Hoard 
for  Ki.nclioM  to  iM.rrow  £.'(.-..OfK),  and  to  the  Ministry  of  .Munitions 
fcir  their  approval  and  pennissiiin  t4i  proceed. 

In  llic  re|H,rl  Mr.  .Vi.  hol»  .Moore  pninle.l„ul  that  the  g.-neral  position 
•  >l  III!'  iind-rd.kiiiK  wa-.  wl  out  in  liix  report  ol  .Mi.v  last,  in  whi<li  it  was 
-li'.wn  thnl  the  total  of  the  nvnilnbl.'  Ken.-raling  ph.nt  was  7.2tK»  kw 
111"  .Hlminlcl  iimximuni  •leiiiaiid  for  this  winter  was  I.OIM)  kw.  owing 
'  '  "  ''  "M  iiii'i'  i|.iil.d  load  not  ha.iiiK  iiintwred.  iluc  to  delay  in  pelting 
l''"'  '■"  "•  M  "inter  it  would  not  be  prudent  to  ,is»ume  a  smaller 
IIP  'I      lli    ri    I...OII  I  M     S-vernUllerriiilivepiopo.ftU   prewlited  thelilHi-lvi.H 

''  "  '" '!■•   -I  —  '"".',  ■■olv  I .  ...ilil  U.,.„„«i,|,.,.w|  : ,  I )  To  pr.ucc.l  with" 

'I'l  ''H..I  ,di.  r,.i,..i,  ,,„.|  ..,,,,,,1,1,  the  wiirk  with  a  \  iew  to  exIfMHiim 
■1  fl.!.'.  I,.ii  d.  f,  t  III..  „,  IU..I  layinu  di.wn  of  I'dicMiiiK  plant  until 
III',  whirl,  involved  the  ii.i.'pmnre  ol  t lie  rmk  ..(  the  .h'liiiiml  exccding 
'!•■     u|,|.ly,,,rof    the   :i.(HK)  kw.  «c|  U-ini/  out  of  cnim,,,^,,,,,,  „„in(  „j||,,,,.  . 

.'i  I'.  |ir..viile  »u.  Ii  iiililitinnitl  pl»iit  An  would  I t  till'  ii'ipiirementx  next' 

■  111''  r  d  till.  .'I.IKKl  kw.  wt  were  out  of  cninmission  ;  and  (;i)  in  nddition 
'"  i.n.id.-  n  Hiiniiient  re«.rve  of  phiiit   to  \h>  in  a  |io.i|i,,n  to  iiiret  any 

'• "■>'  'I- "land  for  power.      Kor  the  (Iml  a  l..-i(Mlkw    unit  would  be 

"V.  hut   l.ir  th-  liilter  .chenie  it   would  Im;  ailvimible  to  install  a 


set  of  not  less  than  3,000  kw.  Apart  from  the  desirability  of  providing 
for  next  winter's  load,  it  was  necessary  that  having  regard  to  the  in- 
creasing size  of  the  undertaking  there  should  now  be  sufficient  three- 
phase  plant  available  to  provide  an  equivalent  standby  to  the  3.000  kw. 
set.  It  was  desirable  within  the  ne.xft  12  months  to  re-blade  a  consider- 
able portion  of  the  turbine  rotor,  and  this  meant  the  removal  of  the  rotor 
from  the  works  for  a  considerable  period.  He  was  satisfied  that  material 
improvement  in  steam  economy  couhl  be  effected  by  the  re-arrangement 
of  t!ie  auxiliary  plant  by  the  introduction  of  an  electrical  drive  to  supple- 
ment the  existing  steam  drive.  The  auxiliary  steam  tin-bine  was 
necessary  and  economical  at  full  load  or  overloads,  but  at  lower  loads 
motor  driven  auxiliaries  would  be  more  economical.  In  neither  case 
was  it  necessary  to  make  an  extension  to  the  engine  house.  It  was 
possible  by  removing  Xo.  1  d.c.  switchboard  and  transferring  it  to  an. 
annexe  outside  the  engine  house,  to  install  in  the  place  left  v.acant  a 
maximum  of  8,000  kw.  The  cost  of  providing  the  new  annexe  and 
transferring  the  switchboard  was  £3,303.  The  alternative  to  that  was 
to  supersede  No.  3  reciprocating  set  and  erect  the  new  plant  in  its  place, 
the  estimated  cost  of  this  being  £2,294,  after  allowing  £1,000  as  the 
residual  value  of  the  plant.  The  reconstruction  of  the  d.c.  switchboard 
was  overdue,  and  therefore  its  removal  and  reconstruction  would 
achieve  a  double  object.  With  the  additional  cooling  tower  and  induced 
draught  plant  now  in  course  of  erection  they  could  cope  with  next 
winter's  demand  without  additional  boilers,  provided  the  3.000  kw.  set 
was  available  ;  but  he  suggested  that  it  was  highly  desirable  to  proceed 
with  that  portion,of  the  scheme  covering  the  alterations  to  the  boiler- 
house  building,  so  that  when  the  time  arrived  as  little  delay  as  possible 
would  occur  in  installing  the  new  boilers.  He  also  advised  the  purchase 
of  an  additional  feed  pump,  which  was  recommended  in  the  last  report, 
and  the  provision  of  additional  e.h.t.  and  l.t.  switchgear. 

-Mr.  Nichols  Mooee  stated  that  he  had  considered  the  possibility 
of  avoiding  any  extension  to  generating  plant  or  boilers  by  linking  up 
with  the  power  station  of  the  South  Wales  Power  Co.  at  Treforcst.  It 
was  possible  to  effect  a  linking  up  with  the  company  and  take  a  supply, 
provided  the  Council  approved  such  a  policy  and  were  willing  to  incur  the 
cost.  One  of  the  chief  obstacles  jvas  the  difference  in  frequency,  and 
that  meant  the  introduction  of  frecpiency  changers  for  inter-connection 
purposes.  Assuming  the  power  company  could  give  a  supply  of  1,500  kw. , 
to  obtain  this  small  amount  would,  on  a  basis  of  a  22,000/30,000  volt 
transmission  line,  necessitate  an  approximate  expenditure  of  £30,000. 
.Apart  from  the  high  capital  cost  per  kilowatt,  there  were  many  seriou-s 
objections  to  such  a  proposal.  Frequency  changers  were  in  a  measure 
a  type  of  plant  to  be  avoided  if  possible,  and  he  did  not  think  that  in  this 
country  sets  of  even  very  moderate  capacity  were  in  commercial  use.  and 
tlieir  operation  was  complicated.  There  was  also  the  ([uestion  of  the 
conversion  and  transmission  line  to  be-taken  into  account,  a.nd  a  much 
more  important  question  of  poUcy  as  to  whether  it  was  desirable  or  not 
that  the  power  conijiany  should  serve  them.  He  had  not  overlooked 
as  a  po.ssible  alternative  mea.n3  of  linking  up  the  introduction  of  rotary 
(-(inverters  instead  of  frequency  changers,  but  with  that  arrangement 
only  d.c.  current  could  be  taken,  and  with  the  present  arrangement  of 
distribution  and  demand  the  amount  wliich  could  be  taken  would  be 
limited  to  1,000  kw.,  and  such  an  arrangement  would,  for  practical  pur- 
poses, preolade  the  po.ssibility  of  a  reciprocating  supply,  and  it  c  ould  not 
furnish  any  direct  stand-by  to  their  existing  three-phase  generating  plant. 
With  reference  to  nal'i,.n;il  .Ii-itric-ity  siijiply,  Mr.  Nichols  Moore 
recommended  the  Eleilii.  uv  i  uniinittc-c  as  folknvs:  (1)  To  install  an 
additional  turbo-alternal.n  .1,  h-h,  .1  for  a  (i.OllO-volt  three-phase  supply 
at  50  " ,  and  not  less  than  li.lHiO  kw.  c-apacity,  preferably  3,000  kw.  ;  (2) 
to  i)rocced  with  alterations  to  boiler- house-  buildings,  and  to  provido 
accommodation  for  a  subsequent  installatiim  of  two  boiler  units;  (3) 
to  provide  one  2,50k.v.a.  transformer  for  works  auxiliaries;  (4)  to 
provide  an  cleetrii-al  drive  for  the  existing  3,0t)0  kw.  set  :  and  (5)  to 
provide  an  additional  feed  pump  of  not  less  than  (i.OOO  gallons  per  hour. 
The  total  cost  of  the  3,000  kw.  set  was  £30.525.  the  annual  charges 
(including  interest  and  sinking  fund)  £3.232.  and  the  revenue  charges 
£593.  Detailed  estimates  of  the  cost  of  a  1,500  kw.  set  and  the  boiler- 
house  extensions.  Sec.,  were  also  given. 

In  a  supplementary  report  llr.  Nichols  Jloore  sets  out  additional 
reasons  for  the  above  recommendations,  and  after  full  consideration 
the  Kleetricity  Committee  adopted  .smne. 

General. 

Aylesbury.— The  Council  has  agreed  to  give  a  supply  of  electric 
current  to  Messis.  Hunt,  Harnard  &  Co.  for  \H)Wcr  and  lighting, 

Belfast.  In  icgiird  to  the  lighting  of  the  new  littingout  wliai^. 
the  iliirlioiir  I'oard  lum-  ap]iidvecl  the  engineers  proposal  to  erect 
1  I  clc-ctric-  light  inasl,s  and  lamps  in  certain  positions. 

Carrick-on-Shannon.  -Owing  to  inability  to  obtain  a  supply  of 
lint  111  a'  ill-  c  cial,  t  hci  e  has  been  a  bre«k(!owii  of  the  electric  sii|iply,  and 
shcpkc.-pi-i-s  liavc  luul  to  resort  to  (luidlc-s  on  more  than  one  oceosioil 
recenlly. 

Greenock,  'i'he  salary  of  the  chief  iissiKtimt  electrical  eiigijieer 
(Mr.  \\  .  I'..  Smith)  has  lieeii  increased  by  £75  per  iiniium. 

Hamilton  Slander  Case.  M  the  loc-al  SherilT  Court  IunI  week  Mr- 
O.  I'.  Moller,  niiiimger  of  the  LaniU'kMliiie  Tramways  Co..  »uod  Mr- 
Will.   Kiirton  for  sjamh-r. 

I'lM'.iic-rMllcgcd  Hint  wliili-  tiiivclliiig  in  a  ciir  (acc-oiupanied  by  hiswif" 
mid  l.iiiiily)  defi-ncl.T  imioIi-  the  siiiiiiicn.us  si ,il cmciil   that  he  (piiisiicr; 
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was  of  German  birth,  a  statement  which  had  caused  him  much  annoy- 
ance and  might  have  had  disagreeable  consequences. 

Defender,  through  his  solicitor,  now  submitted  an  ajxtlogj'  to  pursuer 
and  withdrew  the  statement  absolutely,  besides  offering  to  hand  over  a 
donation  to  tlie  Kcd  Cro-ss. 

Pursuer  accepted  the  apology  and  the  accompanying  offer,  and  Sheriit 
SJiennan  said  defender  had  acted  wisely  in  thus  making  amends  for  what 
he  knew  to  be  untrue. 

Ilford. — Tie  Staff  Administration  Committee  recommends  that 
the  salary  of  the  electrical  engineer  and  manager  (Mr.  Arthur  H. 
Shaw)  be  increafed  from  £.500  to  £(iOO,  by  two  annual  inciements  of 
i;.50,  the  first  increment  to  date  as  from  Dec.  1  last. 

Llandudno. — The  Council  lias  given  12  months'  notice  to  the  loca' 
electric  tramway  company  of  intention  to  ceate  suppljing  the  com- 
pany with  electric  energ\-. 

Owing  to  the  increase  in  the  cost  of  production,  it  is  stated  that  the 
Council  are  now  supplying  power  at  a  less. 

Electric   Traction. 

Halifax.  -The  KoartI  of  Trade  has  extended  by  one  year  from 
.Vug.  |,S,  litis,  the  time  limited  by  Sec.  8  of  the  Halifa.x  Coqwration 
Tramways  Act,  1011,  for  the  completion  of  certain  tramways. 

Linking  Lancashire  &  Yorkshire  Tramways.— ITebdcn  Bridge 
Urban  ('oiin<il  li.i-  opened  negotiations  with  Halifax  Corporation  and 
Todniorden  ('oiiri<il  as  to  connecting  up  the  tramway  systims  of 
Vork.shire  and  Lancashire  between  the  tennini  of  the  Halifax  tram- 
waN's  at  Hebden  Bridge  mvI  the  Todniorden  motor  'buses. 

The  principal  part  of  the  scheme  would  be  the  extension  of  the  Halifax 
tranTways  to  VVIiitelcy  .\rches.  a  distance  of  over  a  mile,  the  running 
of  the  Todmordcn  motor-'buscs  to  the  same  point  being  a  subsidiary 
matter,  Halifax  ror[>oration  to  extend,  but  on  condition  that  all  cost  of 
roatl  widenings  should  be  borne  by  t!ie  Hebden  Bridge  local  authority, 
that  ni't  profits  or  lo.sscs  on  the  running  of  the  new  section  should  be 
.  shared  e(|ually  between  Halifax  and  Hebden  Bridge,  and  that  the  latter 
should  extend  for  21  j-ears  the  lease  for  the  Halifax  tramways  in  their 
area. 

Metropolitan    Association    of   Electric    Tramways    Managers.— 

A  meeting  of  the  nieml.ei^  ,,f  this  Assixiatiim  was  held  /it  the  Muni- 
ci|.,il  /ind  County  I  liil',  WliitohailcDurt,  S.W,,  on  the  ISlh  inst. 
when  there  wre  present:  — 

McHHrs.  Cllnmnn  (  Kast  Hnm),  Slattery  ( VV.  Ham),  (ioodyer  (Croydon), 
Hammond  (.\I(^t.  Kiec.),  .Mason  (South  .Met.)  and  Maekinnon  (London 
Ciiitiil).  Ix'tters  of  regret  at  inability  to  Ijo  pnwent  were  received  from 
McMf-.  Harvey  (Ilford).  Murray  (Walihamslow),  Stokes  (Boxley  Heath). 
Williams  (Krith)  and  ,S<holicld  (Levton).  Various  matters  of  interest 
were  (liK.UMs,-.l. 

Tramway  Travelling  Kitchens.  -Aid.  c.  K.  Spencer,  chairman  of 
the  Halifax  Tr.imways  Committee,  who  was  recently  appointed 
DiriHlor  of  the  Central  Kit<-hens  Division  of  the  MiniHtry  of  Food, 
lias  taken  up  his  duties. 

It  is  undirstooil  that  the  provision  of  travelling  kilihens  to  nni  on 
"xisting  tramway  lines  to  cnMiro  a  »|nrdy  ilistribiitiun  is  part  of  a  con- 
Icmpluted  sclienu-.  Lord  Khonilcln  lias  also  asked  for  the  transfer  <d 
the  wrvieoH  of  ,Mr.  I  i.  \V.  ilolford,  t  In'  Sjilford  IramwnvH  manager,  so  that 
he  may  iwt  as  assisljint  to  .Md.  ,S|M'ni  <'i. 

Tramway  Workers'  Wages.-Tl"-  application  of  the  Lancashire 
tniMiH/iy    workers    for   ineroa.sed    wages    has   been   r«>ferred    to    tlui 

I  'liMlllllltci'   on    I'lodllctloll. 

West  Ham.  -In  regard  to  an  upplicalioii  by  tl.o  Council  to  tie 
Itoiinl  of  'I'mdi-  for  Hiinetiuii  to  borrow  i::{,.'>tM)  for  the  piireluirc  if 
211  trjimcar  boilii-H,  tliu  .Ministry  of  MiiuitionN  haii  Migi^esled  that  ti.e 
iiest  Miouns  of  relieving  tl.o  situation  would  bo  by  the  transfer  of 
lars  from  other  less  important  linei. 

Iti  the  event  of  nucIi  itrraiigi'Mieiit  involving  tlio  purclinsi-  by  (hc> 
Cur|Mirnlicm  of  the  tr»mi'nr<  so  Imiisfi-rrrd,  the  luxmsary  fw'ilitipH  for 
mining  the  loan  would  l><>  given. 

The  Town  Council  has  approved  arrangemrntn  nindi'  with  Messrs. 
r.runncr.  M I  A  Co..  for  n  live  years'  eiuilntct  for  alkali  (or  the  water 
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'I'«'l<'i;i'a|>liy    and    Tclt'iilioiiy. 

Australian    Wireless   Station's   Record,    i  oinni.iixlci     (  nswell. 

I!..\.N  .  lold  ;iii  auibeme  at  tli.'  1  iiiled  >ervie«  Institute.  ,\|ell«nirn<', 
tcieolN  tli.il  iiieH«iigi's  Ironi  1\\'-  st,ilion  at  NaiiiMi.  ru-iii  |!erlin,  were 
reinl  iilv  rei  eived  in  .Vunlralhi.  lolli  at  I'rrth  and  at  Syilnrx. 

I  Im  .liHlnie  I'  (o  Perth  was.  iippioMMintely.  7,INM)  niilci.  while  to  Syd 
nc^  ■  <  1  Aiiierii  a,  iicri>»s  wlm  h  il  «iis  |iiesiimed  thenouml  »a\eiitriivrlleil, 
the  .li..iaiM  e  wan  nlaoil  l'.>.IKiii  inil's  Thai,  ailld  < Himiiiiinder  Cmwwell, 
ron«liiul.<-d  a  world  H  r rd 

Radio-Telegraphy  In  South  America.-  The  "  Keview  of  the  Kivir 

I'Inte   ■    Hrty«    ii     radrograpliic     sia'ron     (Ipnignril     to    i oinninnienle 
irith  Itolivia,  Chile,  Argeriliiin.  I'liigiiuy,  I'nritgnny  mid  llnir.il  was 
nU|j  lira  ted  at  <  'aebenrlo  ( I 'em)  in  I  hi  etnbrr  last. 


The  Telephone  in  Egypt. — It  is  amiounced  that  the  negotiation* 
for  the  purchase  by  the  Egyptian  Government  of  the  telephone 
system  belonging  to  the  Telephone  Co.  of  Egyjit  have  reached  an 
advanced  stage,  and  the  prcjcct  will  be  submitted  to  the  i«?xt 
Coimcil  of  ^linisters. 

Imperial   Notes. 

Australasia. — The  'Australian  Mining  Standard""  says  the  com- 
mittee appointed  nearly  two  years  ago  by  the  C^overnmcnt  of  Xew 
South  Wales  to  investigate  Mr.  .J.  O.  Balsillie's  device  for  rain 
stimulation,  consisting  of  Prof.  David  (chairman).  Profs.  Cooke, 
Madsen,  Vonwiller  and  Fawsitt,  Mr.  O.  W.  Brain  (chief  elei-- 
trical  engineer  of  X.S.W.  Railways)  and  Mr.  W.  Corin  (chief 
electrical  engineer  of  Public  Works,  X.S.W.),  had  the  following 
entry  insei'ted  ui  the  minutes  of  a  recent  meeting  : — 

In  closing  the  investigation,  the  committee  places  on  record  the  fa<  t 
that  no  information  whatever  has  been  submitted  for  the  'ronsideratic n 
of  members  which  justifies  the  claim  that  any  advance  has  been  made  in 
Australia  in  the  direction  of  causing  or  increasing  rainfall. 

Details  of  the  Iving  River  (Tasmania)  hydroelectric  scheme  are  being 
prepared  by  the  State  department  for  sulnnission  to  I'arUament  during 
the  present- session.  It  is  probable  that  the  transmission  line  from  the 
main  station,  near  the  Harris  Reward  Mine,  will  be  taken  to  the  Moun; 
Read- liosebery  treatment  works  via  the  Lake  Margaret  power  station, 
between  which  and  the  Rosebery  and  Zeehan  districts  lines  have  been 
surveyed  by  the  Mount  Lyell  Co." 

Work  in  connection  with  the  extension  of  the  Lake  Margaret  hydro- 
electric |)owcr  scheme,  designetl  to  supply  an  additional  2,.'>CtO  n.r., 
bringing  t  he  capacity  of  the  plant  up  to  7..")tX)  B.r.,  is  being  pushed  ahead. 
A  report  issued  by  the  Victorian  Hydro-Electric  Co.  in  rcjard  to  the 
company's  scheme,  shows  that  it  will  include  the  utihsation  of  the  whole 
water  le.sour-ces  of  the  Bogong  High  Plains.  The  Kiewa  River.  whi<  li 
descends  from  these  plains,  maintains  its  How  better  during  droughts 
than  any  of  the  other  rivers  of  Xorthern  Victoria,  and  it  discharges  a 
larger  vidume  of  water  relatively  to  its  catchment  area  than  any  other  <.( 
those  rivei-s.  The  sur\-eys  and  recorils  show  that  the  head  waters  of  tli.- 
Kiewa  form  the  outlet  for  the  greater  part  of  a  district  which,  beinu 
situated  at  an  elevation  of  from  5..">oO  ft.  to  6,(R)0  ft.,  has  a  climate 
similar  to  that  of  Norway,  and  a  rainfall  isimparable  to  that  of  tlie  West 
(.'oast  of  Tasmania.  The  company  prv^jxises  to  create  lakes  in  two  of  the 
valleys  of  the  table  land,  which  "would  store  30.(.KX>  cubic  ft.  of  water 
annually  fi-om  the  rain  and  snowfall  of  the  winter  and  spring,  and  to 
discharge  this  water  in  the  summer  season  buck  into  the  Kiewa  River, 
through  wat<-r  turbines  having  a  total  fall  of  ri.T.VI  ft.  They  would  thus 
be  enabled  to  generate  appmximately  SO.IKtO  kw.  of  electrical  energy- 
continuously,  as  well  as  to  inerea.se  t  he  summer  flow  of  the  river. 

-A.  recent  report  of  the  Commonwealth  .\ilvisory  Council  of  .Science  and 
Inilu.stry  contains  the  resolutions  adopted  by  the  Council  at  its  luei'ting 
held  in  Melliourne  in  .luly.  The  Council  urgeil  the  Federal  Covernment 
to  proceed  immediately  with  the  establishment  of  a  permanent  Institute 
of  .Science  and  Industry,  as  the  financial  and  exi-cutive  powers  of  t  he  pr«-- 
aerit  temporary  organisation  are  inadequate.  It  i>oinlcd  out  that  the 
various  State  (iovernments  are  anxious  to  undertake  investigations 
with  a  view  to  developing  industries  of  iui|H>rtauce  to  their  resjioetive 
.States.  In  some  instances  they  are  already  taking  stejvi.  in  others  they 
are  holding  their  hands  |H-nding  the  orgonisation  of  the  Commonwealth 
enterprise.  Cnless  action  is  taikeii  s|«H-dily  to  establish  a  IVrmanent 
research  Institiite.ihe  Council  fears  that  the  presiuit  favourable  oppor- 
tunity of  obtaining  the  i-o. operative  a.ssisUnce  of  the  State  Covernmenis 
will  be  lost.  The  Council  recommends  that  some  machinery  whenO>y 
the  St.iite  lioveriiments  should  have  a  definite  stnndini:  in  isMineition 
withthe  Instituleshoiild  beset  uii.  It  is  nvsnnnicnded  that  the  Institute 
should  be  eonin. lied  by  three  highiyi|ualilied. salaried  directors  «p|s'inl<-.l 
by  Ihi-  (oiveriior  Ceneral  in  (\>uiicil.  of  whom  one  should  l>c  an  ex|H>rl 
business  and  financial  man.  with  ability  in  organisation,  whilst  the  other 
two  should  be  ■liosen  mainly  on  aei-o'unt  of  scieiititic  attainments  and 
wide  exiM-rience.  .\n  .\dvisory  Coun<il,  n-presenting  science  and  the 
prim  ipal  primary  and  «e<onilary  industries,  should  l)o  sot  up  in  e.icli 
.Stii'e,  to  ailvise  the  din-ctJirs. 

.Vt  a  sixi'ial  meeting  in  committer  of  Mellxnirnc  City  Council  ivcentlv. 
a  mi>tioii  by  .\|il.  Cubeiia  was  erirrn-d  unanimously  to  the  etiect  that  this 
council  reniserlsit-s  rights,  together  with  iho.seof  tlieother  niclri>|>idilAn 
iiiiinicipnlities,  to  ihe  ownenhip  and  isintnd  of  the  (Mell>ouriie|  cable 
tramwiiyH,  in  acc<>rdani'e  with  the  rts-tiiumeiidnlioiis  id  the  Tiatlic  tV>ni- 
misMon^if  11)11  ;  that  the  CiUiiicil  n-afViniis  its  nppr-.vnlof  tlie  Bill  pre 
pared  by  the  Miiiin  i|>al  Tfaiiiwnys  Conlcreii.  c  (or  1 1\.-  ■  "o  ii\u(i.ii  of  n 
Municipal  Tramwaxs  Trust,  as  intP'iliiied  into  r  lie  I..  n.  il  by 

the  late  Ml.  Iloberl  lle<kel  t .  in  CUM;   tlial  I  be  Co,,,.  .vci-.- 

to  the  MellK.iiiue  and  Metn.i»dil«n  Tramways  llill  lone. 

and  ns  oniiiieiids  the  Metropolilnn  Trarnwuys  I'orilcnu'  i"  |,|»'»e  Us 
naniuige  until  iiriienilmentsnie  niiulc  III  the  I'liil  li",l  of  eir- rion  .  (  mrm- 
iMTKandthc.ill.M-Htionof.lisiri,  I,  „.,!..  ,.•  v'  t.  I  <r  \\<  i;.  ■,. 'fs  Bill; 
that  the  Conn,  il  lurlhei  nss.,..  ^   ''•"<- 

ferrnie  to  o|i|i..se  in  their  eiii  nl   to 

the  miinici|>alilie«o(  liieiire  (r<  'itiiig 

[lowers  of  muiiiri|Hibt  1.--).  and  .  luii.sc  '.•;  i .1.  .il.u»;  «  I  h  '  Im-  .b  i  mIoiI  ,on  of 
surplus  rmcm,.  i. 

,\t  •  Hirer  I, iti  of  the  Miiiii<i|>al  tN>h(emi,r  tTs«iliM.ion<  miiniUr  to  the 
abovr  wi  re  also  |itt.«*ed. 
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Foreign   Notes. 

Spain. — The  report  of  the  Spanish  fliombcr  of  Commerce  at 
Bilbao  for  1916  gives  particuhirs  of  the  .shii^buikling,  mining  and 
metallurgical  industries  of  the  district. 

The  report  states  that  during  the  year  97  new  companies  were  formed, 
representing  a  total  capital  of  35,055,968  pesetas  (£1,402,240).  In 
1915  the  number  of  new  enterprises  formed  was  iifi.  with  a  capital  of 
7,860,9.50  pesetas  (£314.440).  Of  the  97  companies  formed  in  1910, 
31  were  mineral  and  metallurgical  enterprises,  with  a  total  capital  of 
19,011, 706pesetas. 

A  Spanish  Royal  Order,  dated  Oct.  8,  ordains  that  a  Commission  of  the 
Directorate- General  of  Industry!  and  Commerce  shall  within  four  months, 
■draw  up  and  present  to  the  Government  a  Jlemorandum  dealing  with 
questions  relating  to  the  foreign  trade  of  Spain. 

The  Order  states  that  the  country  will  be  strengthened  economically 
by  the  widening  of  its  horizon  beyond  the  needs  of  the  day,  and  by  anti- 
cipating the  needs  of  the  future.  The  Commission  will  deal  with 
(1)  The  state  of  the  foreign  trade  of  Spain  in  1913  and  1914 — the  com- 
petition encountered  ;  and  the  reason  why  Spanish  manufacturers 
found  it  impossible  to  retain  markets.  (2)  The  disturbance  of  or  modifi- 
cations in  the  world  market  occasioned  by  the  war — including  particulars 
of  markets  lust  and  won  by  Spain  ;  Spanish  industries  that  liave  in- 
creased their  productive  capacity  by  entering  such  markets ;  and 
enquiry  as  to  the  permanent  or  transitory  character  of  new  exports  from 
Spain,  as  well  as  the  strengtlu-ning  of  former  branches  of  the  export 
trade.  (3)  .Analysis  of  the  econoniic  consequences  of  the  war — including 
the  po.s.sibility  of  economic  wars  being  instituted,  and  of  the  formation 
of  two  great  irreconcilable  groujjs.  or  tlie  necessity  in  which  these  latter 
may  tind  themselves  of  living  together  economically  with  ho  greater 
separation  than  that  of  certain  differential  tariffs  among  allies,  or  the 
forced  submi.ssion  of  both  parties  to  the  economic  laws  of  reciprocity 
and  exchange  :  an  enquiry  into  the  system  of  commercial  treaties,  &c. 

Uruguay. — The  Government  has  assented  to  the  petition  of  the 
maniigcment  of  the  State  ICIectrical  Works  that  5,000  tons  of  the 
7,00<J  tons  of  fuel  oil  held  in  Montevideo  by  the  West  India  Oil  Co. 
shall  be  a.^signed  to  the  State  electrical  works,  and  also  that  these 
work.s  shall  have  ])refcrence  in  the  ease  of  future  shipments  of  this  fuel. 

In  spite  of  this  decision,  anxiety  is  still  felt  by  tlie  authorities  as  to 
future  fuel  supplies.  H  is  said  that  one  of  the  measures  under  considera- 
tion to  overiome  this  difficulty  is  to  authorise  an  arrangement  with  the 
I'nited  State*  f  iovernment  whereby  that  of  Uruguay  would  cede  part  of 
the  Bhipping  space  of  the  requisitioned  German  steamers  in  exchange  for 
12,(XHJ  ions  of  fuel  oil  monthly. 

Miscellaiieou.s. 

Disclosure  of  Official  Secrets.  .\t  liow-street  (London)  Police 
Court  on  Saturday  last,  .Mr.  .\lfred  H.  (;ibbings  was  summoned 
lor  having  on  Nov.  2,  1917,  in  contravention  of  the  Official  Secrets 
Act,  attempted  to  coniniunicate  to  a  correspondent  in  Switzerland 
certain  infonnatioii  which  he  had  obtained  l)y  virtue  of  his  |)osition 
as  a  |>ers<in  holding  otlice  under  his  Majeslv. 

Sir  A.  U-idkin.  who  proHccuted.  said  defendant  was  an  engineer  in  the 
machine  tool  ilepurtment  of  the  .Ministry  of  .Munitions.  He  entered  the 
nervicc  in  .November.  I!ll(>,  and  in  I'tli  he  was  sent  to  Switzerland  to 
make  inquiries  as  to  machine  tools.  In  lonscquence  of  defendant" src- 
imrt  .Mr.  .\shworth,"neof  the  chief  technical  officers  of  the  .Ministry,  went 
to  Swit/erluncI  to  make  purchases  and  to  report.  After  his  return  Mr. 
Axhworth  t'ttve  rlcfrnilant  a  copy  of  his  report,  and  on  Nov.  2  defendant 
wn<le  to  n  .\|r.  HunH  Schmidt  in  Switzerland,  and  suggested  I  he  formation 
of  a  «yndiiate  of  Swi^w  manufacturers  to  trade  in  machine  tools  in  this 
eoiinlry.  .Mr.  Gibbings  being  the  accredited  ogent.  In  the  \vtU-v  to 
Schmidt  he  emloned  a  copy  of  Mr.  Ashworth's  report.  Ipiit  I  lie  letter  was 
4it<>p|M-il  in  the  I'OHtuI  (Vnwir's  offiic. 

After  hearing  the  evidence  defenrhint  was  conimilled  for  trial,  and  on 
'riM«liiy  he  waH  Hcnlenced  ill  the  <  entrul  Criminal  Court  to  four  months' 
iMiprMoiiment  in  the  si-cimd  diviHJon 

Association  of  Teaciiers  in  Teclinical  Institutions.    A  meeting  of 

tllM  A-.-<Kial|,.ll  will  be  belli  III  Ihe  i'olylci  hill,-.  Ilci/ent  street,  \V., 
to  morrow  (.'^ii(iiril.iy)  at  3  pin..  »  hen  rcsi.liitions  will  be  .submitted 
dealing  with  tlie  following  points:  — 

l\i  The  iiiiiilcqiiiiie  Hidunei  puiil  fii  lea<:l>crH  in  technical  institutions, 
ei|Meitt||y  m  yjcw  of  t  he  nuhtncn  paid  to  men  and  women  of  Mimilar  attain- 

MU-iili  m  induxlry  or  in  weondary  wIiooIh.     (2)  'I'lie  n ity  of  liringiiig 

Ihe  mutter  to  Ih'-  nMention  of  llic  eiliicalion  uiilliiirilicH  of  the  bindou 
nr.ii  iiiul  of  Ihe  goveriiinn  b<Mljei.  Ill  the  l/>niloii  polyleihuicK.  and  o 
lukiMi'  aiD'h  oihiT  iieliiin  iiH  may  Ik-  thought  dcHiiable. '  (3)  The  need  for 
Ma<i-  i/riiiil«  ijinili-.r  In  Ihe  "  Kluher  ijranlii  "  lor  improving  the  saliuies 
of  all  i.'ji.  her«  III  hnieiil  iiiilltiitioie. 

Brttlsii  WestlnRhouse  Employees*  War  Relief  Fund.- 'Hie  ae.onnlH 
«d  till  liiiid  lot  lb.-  period  lii.iii  All).;,  22.  I'.M  I,  lo  Dee.  ;}1,  I1»I7,  give 
(he  lolliiwiiik'  piirliciiliirx  : 

The   total   contriiiuleil    wii«   tWMMIH.    a.3.117    by    l| mployeeH  iinil 

th!,-,'!!  \,;-  ti,,  riiinpany.  niiil  ■lonalioiiH  and  iiilcrc»i  inereiiHed  the  re- 
"  '.  and  t.'ll.7'l(l  hail  U'l-n  paid  1"  ile|i.'nileiili<.      .\  hiim  of 

'  '  '      el   naille  llir  lIlHablelllelll   and  llepell.lenli.'  (lllld.   £2. 170 

*  ■  ">li lo  loenl  ntid  nalioiml  fund,  and  ChriKlimm  gifli. 

' '"   ' '"  1    "'  (ainilie»  in  reeeipl  o(  weekly  relief  U  7.'i7.  and  Ihe  number 

of  employee,  who  have  joined  H.M.  Koreex "U, 1 00. 


Employment  in  Iron  and  Steel  Trades. — Tlie  Minister  of  Labour 
has  appointed  an  Iron  and  Steel  and  Kindred  Trades  Central  Advi- 
sory Committee  consisting  of  10  members  (emplo.vers)  to  advise  and 
assist  the  Ministry  on  questions  arising  out  of  the  administration  of 
employment  exchanges.  Mr.  J.  J.  Btu^ton,  J.P.,  of  the  Cleveland 
Iron  Masters'  Association,  is  chairman  of  the  committee. 

Non-Ferrous  Metal  Bill. — The  report  stage  of  this  Bill  was  con- 
cluded  in  tlie  House  of  Commons  on  the  23rd  ult.  The  Bill  was 
read  a  third  tune. 

Presentations. — On  Saturday  last  Sir  James  M'Keclmie,  K.B.E., 
general  dkector  of  Messrs  Vickers  (Ltd.  ),was  presented  with  mementoes 
of  the  honour  recently  conferred  upon  liim  by  the  King. 

The  presentations  took  tlie  forms  of  (1)  an  illuminated  address  in 
book  form,  containing  photos  of  the  principal  members  of  the  staff  and 
the  signatures  of  nearly  7,000  of  the  8,000  persons  employed  at  the 
Company's  Lancaster  works  ;  and  (2)  a  smokpr's  cabinet  presented 
by  the  staff.  ' 

Mr.  John  F.  Loam,  assistant  superintendent  at  Penzance  of  the 
We.9tern  Union  Telegraph  Co.,  has  retired  after  over  36  years'  service, 
and  he  has  been  presented  with  a  handsome  silver  tea  tray  by  his 
colleagues.     Mr.  T.  O'Donoghue  succeeds  Mr.  Loam. 

The  12}  per  Cent.  Bonus. — It  is  officially  announced  that  a  number 
of  cases  arising  out  of  the  bonus  given  to  munition  workers  have  been 
referred  by  the  Ministry  of  Labour  to  the  Committee  on  Production 
or  to  the  Special  Arbitration  Tribunal,  and  decisions  have  been 
given  in  five  cases.  The  following  have  been  found  to  be  entitled  to 
the  bonus  : — 

Engineers,  Moulders  and  Electrical  Fitter.?,  Mond  Nickel  Co.,  Clydach 
— Entitled  to  receivethc  12J  percent,  bonus. 

Engineers  and  Ironmoulders,  Baldwins  (Ltd.),  Panteg. — Entitled  to 
receive  the  12i  per  cent,  bonus. 

Several  questions  have  arisen  in  regard  to  the  classes  entitled  to  the 
bonus,  and  two  or  three  explanatory  memoranda  have  already  been 
issued.  After  considering  the  advice  of  the  Committee  on  Production, 
the  War  Cabinet  decided  to  adopt  the  following  as  a  settlement  of  claims 
made  in  regard  to  the  bonus  : — 

The  12i  per  cent,  has  been  ;;i\cii.  uinler  ixistiiei  mhUts  and  extensions 
made  by  the  Admiralty  and  iIm  Miin^i,  i  n|  Miinii  hius,  to  workmen  em- 
ployed on  munitions  work  (as  ililine.l  m  ihr  .MihiiIhhls  of  War  .Vts),  and 
paid  as  plain-time  workers,  in  engineering  and  boiler  .sli.qis.  fomulrics, 
shipbuilding,  iron  and  steel  trades,  electricity  generatiii-j  slahoiis.  elec- 
trical contracting  trades,  brass  foundries  and  works,  hollnu-waic  liadc. 
spring  making  and  hot  stamping  works,  tube  works,  wagon  building,  &c. 

There  is,  however,  a  doubt  as  to  whether  the  award  applies  to  under- 
takings which  arc  not  certified  under  the  Munitions  of  War  Act,  1916. 
and  it  is  possible  that  Mr.  T.  W.  Cole's  contention  in  our  last  issue  that  it 
docs  not  is  correct.  Until  undertakings  have  been  notified  that  the 
award  applies  there  is  no  reason  to  adhere  to  it  strictly. 

Imports. — The  following  are  official  values  of  electrical  niachinerv, 
material  and  a])|iaratus  im]iorted  into  this  country  (■()  during 
December,  1917,  and  (h)  the  aggregate  ligurcslrom  Jan.  1  lo  D.'^c.  31, 
with  increase  or  deerease  compareil  with  1!)16  : — 

Electrical  machinery,  (o)  fl95,:Ul  (increase  £141,84.")),  (/))  £1.487,421 
(increase  £403,997) ;  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles.  («)  £9,984  (decrease  £7,099).  (b) 
£239,443  (increase  £27,190):  and  electrical  maehincrv  unouumerated, 
('()  £185,357  (increase  £148,954).  (b)  £1.247,978  ( increase" £37(i.807)  :  tele- 
graph and  telephone  cables  other  than  submarine,  (n)  £SI  (decrease 
£53,165),  (6)  £52,404  (decrease  £7I>,44()) :  telegraph  and  tcUqihcme  appa- 
ratus, (rt)  £1,602  (dec^rease  £1,785).  (/>)  £32.328  (dei'rease  £198.994): 
other  electrical  wires  and  cables,  nililier  insulated,  {ii)  £1,669  (iucreasn 
£1.486),  (b)  £35.756  (decrease  £97.872);  witli  other  insulatioiis.  (ii)  nil 
(decrease  £407),  (b)  £10,041  (<lecrcasc  £5,132):  carbons.  {«)  £2.2.59 
(decrease  £1,782),  (4)  £75,593  (decrease  £4.434)  :  glow  lamps.  («)  £17,517 
(decrease  £1,695).  (A)  £96,748  (decrease  £182.058) :  arc  lamps  and  electric 
searchlights,  [b)  £97  (increase  £97) ;  parts  of  arc  lamps  anil  searchlights 
(other  than  carbons),  (»)  £2.789(deercase  £21,589),  (())  £1 12.569  (decrease 
£16,112);  primary  ami  .secondary  batteries,  ((/)  £35,252  (increaso 
£3,143),  {b)  £338.794  (increase  £1I4',479)  :  meters  and  measiiriiig  instru- 
ments. («)  £411  (decrease  £2.310),  [b)  £33.462  (deeiease  £17.71 1)  ;  switch- 
boards, ((()  iiM  (ilecicuse  £1 10).  (b)  £561  (ineiease  £184)  ;  electrical  goods 
and  apparatus  iineuumeialed,  («)  £37.962,  (fc)  £546,366  (iiu  lease  £167,902. 
Total  of  electrical  goods  and  apparatus  other  than  machinery  and  un- 
insulated wire.  (<0  £99,512,  (/-)  £5-16,366  (increase  £167,952). 

Exports.-  'i'he  exporls  of  electrical  nuuhinery,  material,  &c.,  (n) 
(hiiiiig  December.  1917.  iiiiil  (h)  fioiii  .Imi.  I  lo  Dec.  31,  with  inereuso 
or  ilecicnFe  enniparcd  with  IDIIi,  were  as  follows  : 

Klei'trical  maehhiery.  («)   tl34.8:t(l  (deeiease  £30.783).  {b)  £1.489,727 
(ilcei-ease  £59.95(1)  ;    iueliidiiig  railwav    and  Iramway  nioloi's,  («)  £8,945 
InciciiHe   £2.211):    o'llicr  generators  and 
111  or  .'HIS  and  cycles.  (<()  tli6,260  (decrease 
£11, 195)  ;    and  eliMliical  nuiciiincrv  im 
le  £2.1  16).  (b)  £60,5.322  (deeiease  £47.667); 
1,  Hiibmaruie.  («)  nil   (ileciease  £26.375). 
(i()  £35,901  (in. 
telegraph  and  Id. 


(inrrease  £4. HIS).  (/,)  £10,861 
motoi'H  except  for  lu'roplitnes.  in 
£33.135),  (h)  £813,541  (deeieas. 
cinimenilcil.  (»)  £59.625  (decreii 
lelegniph  lllld  lelepholle  cable 
(';)  t:2lll,ISll  (deeiease  £231.603)  ;  ol  her  I  lian  siiliiii 
£15,516),  ib)   £651.620  (ineiease  £167,228); 


phone  appnruliis.  (ii)  £17.763  (decrease  £1.271).  (/i)  £260.854  (ine 
£1.247);    other  electl'lcal  wIreH  and  ealiles.  niblii'r  insulated.  (")  11.028 
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(dfcrca^e  £2li,0oH).  (b)  £IH2.0I)9  (decrease  £.'ifj;i,!)97)  ;  with  other  insula- 
vUon,  (a)  £19,271  (ilecrcase  £20.518),  {h)  £281,1)74  (increase  £478,024): 
carbons,  (a)  £790  (decrease  £92),  {b)  £22,929  (increase  £12,520);  J£h>w 
.lamps,  (//)  £6,784  (decrease  £4,692),  (b)  £129,077  (decrease  £63.443)  : 
arc  lamp.-*  and  searchlights,  (a)  £448  (increas,-  £261),  (6)  £23,762 
(increase  £14,10.'));  parts  of  arc  lamps  and  searchlights  (other  than 
carbons),  («)  £.)74  (dccrea.se .  £204),  (6)  £7.">.2<)3  (increa.se  £52..i98) ; 
primary  and  secondary  batteries,  («)  £34.417  (increase  £16,901),  (b) 
£172..543  (decrease  £91.016) ;  meters  and  measuring  implements,  ('/) 
£9,112  (decrease  £5,899).  (b)  £133,710  (decrease  £75.038) ;  transformers, 
(a)  £4,305  (decrease  £l,.383),  (fc)  £69,518  (decrease  £34,334);  switch- 
boards, (a)  £2.725  (increase  £1,0.')0),  (b)  £41.579  (decrease  £17.036) ; 
electrical  goods  and  apparatus  unenumerated.  (o)  £51,667  (increase 
£2,734),  (fc)  £691,870  (decrease  £:J4,535).  Total  of  electrical  goods  and 
apparatus,  other  than  niachiner\'  and  uninsulated  wire,  (ffl)  £187,785 
(decrea-c  I'.lo.oK)),  {b)  £2,9.')2,fi87  (decrease  £1,131,326). 

Tenders  Invited    and  Accepted. 

Turbo-Alternator  and  Condensing  Plant. 

The  ('oi|iMratiiiii  of  tlic  (  Vj.irity  liorough  of  NEWPORT  (Men.)  invite 
tenders  tor  (section  I)  :i.lK)(lkw.  turbo-alternator  and  (section  2) 
surface-condensing  plant  for  3,(K)0  kw.  turbo-alternator.  Fonii  of 
tender  an<l  contract.  .sjK'cifieation,  &c.^  can  be  obtained  from  Mr.  A. 
Nichols  .Moore.  M. I.K.I'".,  borough  electrical  and  tramway.s  engineer. 
Town  Hall.  Newport,  .\loii.  Tenders  by  10  a.m.  Feb.  18  to  >Ir. 
Albert  .\.  Newman,  town  clerk.  See  aUo  nn  ad  re  rl  icemen  I. 
Railway  Stores. 

The  .Mii>LANi)  Haii.way  Co.  Northern' CoixTiEs  ('ommhtej; 
(Ireland)  ri'i|uire  tenders  by  Feb.  7  for  six  or  12  moiith.s'  .sn])ply  of 
telegraph  ironwork,  wire,  batteries,  electric  lamps,  carbons,  &e., 
castings,  innnnongery.  oils,  &c.  Forms  of  tender  from  the  .-stores 
SujKTiiitcndtiit.  York-road  .Stivtion,  Belfast. 
Oil-Break  Switches. 

'J'lie  I'rm.K  WoBK.s  Ofkiie,  VVEM.lNfiToN  (N.Z.),  require  tenders 
by  noon  Fob.  '>  for  the  supply  of  two  Oil-break  Switches  for  the 
Lake  Coleridge  power  .s<lieme.  Specifications  may  be  inspected  at 
the  I'ublii-  Works  Ofliies,  Auckland.  Christchureb  ( Klectrieal).  and 
\Vellini.'toii. 

Telephone  Material. 

Tenders  are  invited  by  Feb.  27  for  supply  and  delivery  to  the 
i'ostmaster-fienerars  Department  of  South  .'Australia  of  Telephone 
Material  as  per  whedules  479  and  483.  S{XK-ifieation.s,  &c.,  from  the 
■f'omnionwealth  Oftices.  .Australia  House,  Strand,  London,  W.C.  2. 

UuNEDiN  (N.Z.)  -The  teniler  of  Turnbull  iV  .lanes  ha.s  been 
nccrpte<l  for  the  electric  lighting  of  the  new  cathedral  at  tl,<l.')5. 

Appoiiilinciil.s  Vncaiit   and    Filled. 

,\  .senior  lecturer  in  cli'ctrical  engineering  is  roiuired  for  the 
I'ortHniouth  Municipal  (■.•Uege.  Salary  £2«Hl.  ri-ing  to  £2.">0  by  £l(t 
annual  in<  reini'iits.  A  workshop  instructor  in  electrical  enginci'ring 
in  alwj  re<|uircd  at  the  ( 'ollege.  Forms  of  application  from  the  Secre- 
tary, Mr.  H.  K.  Curtis.     iSrr  ad  fertile  men  I. 

.\  snpcriMlcndrnt  is  wanteii  for  a  crucible  steel  foundry  to  take 
tliargc  of  mIiimiI  (Hi  ni^n.     See  ad rrri tie mriil. 

Norlliwicb  Klectric  Supply  Co.  (l.,t<l.)  re(|uires  an  eiigmeer  and 
wcretnry.     .\p[ilicitti(ins  t  i  the  Chainnan.     Srr  ndrrrlinrineiil. 

Itinningliani  Triiin«ays  Comniittoe  require  a  worksh.ip  super- 
intendent. Coninicni'ing  sjdary  itOtl.  rising  to  I'.MHl  per  annum. 
Applications  to  t.eiiiTal  .Manager  by  Feb.  5, 

Applications  are  invited  for  the  iHuit  of  Head  of  the  l)e|Mirtinrnt 
oC  oli'<'lric/d  enguu-eruig  anil  physiis  of  the  Victoria  .lubilci-  Terlinical 
Institute.  Ilombay.  Salary  Us.  7(H).  Applications  by  .March  31, 
lltlH,  to  Mr.  1».  K.  Wacha,  iloHor»ry  S<Trelary  of  Hoard  of  Trustees, 
Itynilla.  Honibny,  India. 

The  F.J'-<'lrir  Supplv   C mittce  <i(  Itinninghain  Ciir|Hiraliiin  has 

ii|>|HiintiHl  Mr  Frank  I'l.rn-sl  chief  nssiHtnnl  rledncal  piiKineer  in 
till-  eleclrii'  hiipply  ilepai  liiirtit.  1'lli<ro  »en-  IL't  applieanls.  Mr. 
Forrexl  Ims  held  the  |Ninili<iii  if  Kiili.stntions  eiiuincrr  in  the  Cil\ 
.,(   I'.iri.KML'lion    KIk  tt>.    ^11.  |.K    ll.'l>.irllllcl>t   f..|    llir  |mihI    12  \ear. 

|{||si  llf<S       l|«•|ll*^. 

Ih.     I I., I,    „.I.Im (    M. c    .1     lli.pkm ,\    lo    (l,ld  ).   of 

lliidder-chrld.  i.  Ila^linu<.  Norfolk  •tttM't.  ,S(rnn<l.  Irfxuloll.  \V C.l!. 
T?lrphnnc  .  (  enlr;d  :iH'><>.  lelegrani" :  N'aheslein  I'hiuir 
I.<.n<l..n 

1l  Plant  for  Sale.  I.ceil-.  Cor|(orntuin  «ateln>lk-<  d(;|Mirtlilrnt 
A<lverliw>  for  snie  some  eleitrle  miitor*  niwirr  |iiiiiiin«,  nnimliirrs  nml 
■  sonlroller*  for   Iriiiii   iiioltim.   Ac      I'nrtteulnr*  and   {irnniuion   to 


inspect  can  be  obtained  from  Mr.  Charles  G.  Henzell,  M.InstC.E., 
■waterworks  engineer,  26,  Great  George-street,  Leeds.  Oflers  to  the 
chairman  of  the  Water\vorks  Committes,  Town  Clerk's  Office.  Leeds, 
by  noon  Feb.  1 1 . 

Liquidations. 

A  meeting  to  receive  an  account  of  the  winding-up  of  Morris  & 
Lister  (London)  (Ltd.)  will  be  held  at  the  offices  of  Messrs.  Sugden  & 
Hextall,  :>i).  King-street,  Cheapside,  London.  E.C.,  on  March  8. 

.\  meeting  of  creditors  of  the  Auxiliary  Electrical  Co.  (Lt<L)  (in 
vol.  liq.)  will  be  held  at  381.  Salisbury  Hous3,  London  Wall.  T-ondon, 
E.C.,  on  Feb.  4.  Claims  to  Mr.  F.  R.  Reeves,  Salisbury  House, 
London  Wall.  E.C. 

The  first  meeting  of  creditors  of  Win.  T.  Smith,  electrical  and 
mechanical  engineer,  Vict-jria-street,  and  60.  H aiu i)den-street, 
Bolton,  will  take  place  on  Feb.  6  at  the  O.R-"s.  Byrom-street.  Man- 
chester, and  the  public  examination  on  Feb.  13  at  the  Court  House, 
Ma wdsley- street,  Boltoii- 

.An  order  for  the  winding  up  of  theRotherham  Electrical  Engineer- 
ing Co-  (Lt<!.),  Tivoli-biiililings.  Rotherhani.  was  made  at  ShefHc!  ' 
Coimty  Court,  on  Jan.  24. 

Municipal  Accounts. 

Marylebone  (London).- — The  revenue  statement  of  the  Electric 
Supply  Committee  for  the  4uarterended  June  last  gives  the  following 
particular;  ; — 

Revenue  from  .sales  of  energy  (including  meter  rentals)  £33.730  (com- 
pared with  £31,948  in  the  corresponding  quarter  of  1916),  and  ex]M-ndi- 
ture  (including  war  allowances)  £19.434  (£17.517).  The  net  result  of  tho 
i|uarter's  trading  was  a  surplus  of  £17.522  (against  £17.945)  towards 
meeting  capital  charges.  I'nits  sold  were  3.59S.2tR»  (3.177.03S).  Costs 
per  unit  -sold  were  1-274(1.  (1-305  I.) 

The  revenue  statement  for  the  quarter  ended  Sept.  30  last  shows  a 
credit  balance  of  £14.539  (compi\red  with  £l4.4ti5  on  the  corresponding 
quarter  of  1916)  to  meet  capital  charges,  depreciation.  Ac.  Revenue  was 
£3(i.531  (compare, 1  with  £;t,5.8.".6).  Cnits  .sold  wero  2.729.641  (2.<>Ol.8.")6) 
for  private  supply,  and  143.667  ( 14.3.623)  for  public  street  lighting-. 

Paisley.-  The  accounts  of  the  electricity  department  for  the  year 
ended  Ma\  15  show  gross  capitid  ex|)enditure  £233.t)li7  (increase 
£1.972),  of  which  £17tCl'.li»  is  outstanding. 

Revenue  was  €12.477  and  working  and  general  cxix-nses  were  £17.8!H>. 
leaving  gross  profit  £I4..">S7.  Loan  charges  were  £12.777  and  interest 
on  hank  overdrafts  requir.'<l  £96  :  total  £12.873.  .-Xnd  after  taking  into 
account  pro|sTty  and  income  lax  Imlance  retaiiied.  there  is  a  surplus  for 
the  year  of  £1,778.  .Maximum  supply  demanded  «-ns  2.367  (2.302)  kw. 
Total  connections  an-  23.S.937  (equivalent)  8  c.p.  lainiis  (incn-aso  23,815). 
Ciiils  g.iicrated  wen-  .-).702.»0  •  (5.41)6.279)  and  soM  4.629.847  (4..'i(M.55»3) 

Reading. — The  accounts  of  the  tramways  department  for  the  vcar 
ended  March  31  show  gross  cajiital  ex|H-nditure  £2;W.7SJ1  (no  in- 
crea.se).  t«f  which  £140.445  is  outstanding. 

Total  n-veuiie  was  £44..V.t7  (comiwn'd  with  £4l.t>87  in  pn-vious  year), 
workinu  and  special  eX|M'nseM  wen-  £J5.9."><I  (£'22..">42).  and  gross  pn>til , 
afl.-r  nihling  hank  inlcn-st.  &<•.,  was  £18.648  (£IS.."»45)  :  interest  n-4|uin-<l 
£11.678  (£6.691).  sinking  fund  £5.0»i2  (£5.tKi2).  and  uiconie  lav  £I.IS.'> 
(C.VMI).  leaving  net  pmfit  £.'i.723  (£6.232).  of  which  £I.(HMI  (as  in  pn-vi.uis 
year)  has  Ix-en  coiilril>iit.-d  in  aid  of  rales  and  £1.723  (£2.232)  pl.tc.-d  lo 
nscrvi-  and  n-newals  fund.  Average  total  n-venne  i>or  .  ar  mile,  iiiclud 
iiii;  lianels  net  n-ceipls.  was  1 1  7:id.  (lOtWsl.).  ami  wicrkim;  e\|H-n»e». 
including  |Miwei-.  hut  not  anuv  «llo»ninci-s  and  war  1h>iiiim-s.  w<-n-  6-2rtd. 
(5-Hil.).  I'as,seiii!ers  c«rrii-<l  wen-  10.9l9.."i33  (9.!K".3.",HNi|.  and  c«r.mili>s 
run  9l2.2.".Si;i2t,il56). 

Southwark  .London).-   The  accoimt-s  of  the  H.m.ugh  Counoiliiele. 
Irii-ilv   department    for  the  year  elide«l   March  31    last   show   |lT<i»> 
.i.pital  ixis-ndiliirr   tllH.imi't  (uien-as«>  £:i.2<Kl).  of  whiih  £ltt|.225 
is  onlslanding. 

I uir  was  £23.371  (conipnn-d  with  £22.171  in  prc\i..ii»  year),  niid 

working  eviK-nses  wen-  £21.287  (£IS.4lKl)  lnlen>l.  Ac.  n'«i«in>.l 
H..V.I  (£4.310)  nnd  n-lwvincnl  of  loan-  tll.l'.t.-.  (Ctl.lCSl.  Ihi-  net  dell,  irlu  \ 
U-inu  £S.6rtl  (£6.678).  "l"nit«  m-n.-rnl<-ii  wen-  3.30H.9S7  (3.tl.V»,»43).  and 
sold  2. .'126,319  (2.661,0(16).  Total  ninxinuim  supply  drni«n>l<sl  «n. 
I..-.03  kn    |l,.M)3kw.). 

Wallasey.     The  ao-onnl*  of  the  trani»»\s  department  for  tllP  .\T>»r 

led  .Man-h  31   uliow    gnisx  enpilnl  e\|»-nditun-  1237.197  (UKirase 

C;.7.'>7).  of  which  £36.(M»7  consists  of  rr%enue  contributions  and 
l.*i3.44.'i  of  the  capital  liim  l>e«-n  n-paid  or  pn>vidr<l  for  rrpn.Mueiil. 

Itevrniu-  w«»  J:7o.T:.i'.    ,,,,u|.,,.  I  ,.,'K  tr;i;-i-;o  ,u  m,.  <  i  -  t-.    m-itI  rm.l 
Horkiiiii  c\|s'n«-s,  c 
wi-rr  fl.'i.sni  (£41.   ■ 
i.spm.sl  IO.I6I  (t.. 
I. .nil.  I'l.lii.i  ll'I.IMi,-.'        1  ;  ■-"'     I   -'       '    . 

1-.S..SNI    ,1,  v.-lrsl     1.1     I.  Ill  1     ..(     l.ll.  .     .(11. 1      I 

i-venui- 1- 1  car  inilc  «...  l:l  .-.H.!    .oi.l  «..ll.- 
»Tn•!»2Tf«<l       IV^wngcr..  .irmsl  were  I."«,l2>,'-tl       "  i..'!- • 'im  I .-' '"^ 
rtilil  mill,  ii-^l  l.9M.tW2  .      \  M  (x-r  cAt  niilrl. 
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Warrington. — The  accounts  of  the  electric  supplj-  undertaliing 
for  the  year  ended  MaJc-h  31,  1917  show  gross  capital  expenditure 
£138,3.34  (increase  £5,836),  of  which  £94,072  is  outstanding. 

Revenue  was  £41,203  (compared  with  £34,403  in  previous  year), 
workins  and  general  expenses  were  £28,-577  (£24,213),  leaving  gross 
profit  £12,626  (£10,189),  and  net  profit  was  £4.171  (£2,394).  Average 
prices  obtained  were,  public  lighting.  21  Id.  (2'51d.).  private,  l-31d. 
(l-30d.).  and  traction,  l-70d.  (l-59d.),  and  total  costs  were  0S89d. 
(0-782d. ).     Units  sold,  exclusive  of  traction,  were  5,489,749  (4,578,294). 

Wellington  (N.Z.). — The  accounts  of  the  electric  lighting  dspart- 
ment  for  the  vear  ended  March  31  la.st  show  total  capital  expenditure 
£227.370.  flie  sin.king  funds  total  £37,736,  of  which  £34,089  has 
been  invested  by  the  Commissioners. 

Revenue  was  £79,472  (compared  with  £67,623  in  previous  year), 
working  expenses  were  £34.722  (£28,508),  interest  and  sinking  fund  re- 
quired £10,343  (£10,327).  depreciation  £7,815  (£7.871).  and  special 
appropriations  £10.334  (£10.359),  leaving  net  credit  balance  £16,258 
(£10,.5.38).  Total  units  sold  were  4,505,604  (3,865.486).  Average 
revenue  was  409d.  (4-15<l.)  per  unit  sold,  working  expenses  were  l-85d. 
(l-77d.).  and  capita!  charges  0-97d.  (M3(L). 

Tramway  capital  expenditure  is  £752,455.  Revenue  was  £207,946 
fooniparcd  with  £187,864  for  previous  vear),  working  expenses  were 
fl4.-).385  (£118.817),  and  capital  cli.irges  £43,601  (£41,927),  leaving  net 
surplus  £18,960  (£27,120).  Revenue  from  power  supply  was  £15,440 
(£12,703).  and  the  net  surplus  £1.729  (£1,305).  the  net  surplus  from  tram- 
wavs  and  power  supplv  combined  lieing  £20.689.  Passengers  carried 
were  32,206.168  (28.687".773). 

The  tramway-!,  power  supply  and  public  lighting  sinking,  funds  total 
£8.7,114.  of  which  £5,293  has  been  applied  in  repayment  of  loans,  and 
£73,207  invested  bv  the  (  oiumissioners. 


NoM"  Companies,  Mortgages  and 
Charges,  &c. 


Ne^v  Companies. 

PEBEO  ACCnMULATORS  (LTD.)  ( 149,429.)— Private  company.  Rcir. 
•Ian.  22.  r.i|.rt;il  I'l.oOo  in  Is.  share-s,  electrical  engineers,  manufacturers 
lit  and  dii'jiis  in  dccti iial  apparatus,  &c.  Reg.  office:  11,  Queen 
\'ieturi;t-strfct,  E.C. 

C.  C.  WAKEFIELD  &  CO.  (LTD. )  (149,43.5.)— Private  company.  Reg. 
.Ian.  23.  lapital  £2."0,000  in  £1  shares,  to  take  over  business  of  oil  refiners, 
manufacturers  of  and  dealers  in  lubricating  oils,  &<:.,  carried  on  by 
<'.  r.  Wakefield  &  (,'o.,  also  to  <arry  on  the  business  of  exporters  and 
jiii[M<rter.s  itl  Uilirieiints.  chemicals,  &i\ 

Moriiiages  and  Cliaraes. 

LEON  COENELIS  (LTD  )  -.Assignment  of  £1,182  book  debts,  diitcd 
•Ian.  15.  lOlK.  t<,  Heeiire  £1,237  to  liobert  Hanking  Co.,  265,  Strand,  W.( '. 
iThi'  Riil«rl   Hanking  Co.,  Ltd.,  arc  directors  of  the  company). 

MONOHETER  MFO  CO.  (LTD.)— Notice  of  appointments  of  "h.  T.  H.  .S- 
IxdKarn.  16,  Waterloo-street,  Birmingham,  and  W.  E.  Withnall,  19, 
Tern  pie.  street.  Hiririin);hani,  as  receivers  of  the  projicrty  comprised  in 
lirsl  rn<.rti.'a;.'edel„r.tiiref.,r  tlO.lXK),  dated  Aug.  1,  1917,  has  been  filed. 

SIEMENS  BROTHERS  &  CO.  (LTD.)— Trust  deed  dated  Jan.  15,  101 8. 
Ii,  .j-eure  £l.:i.(M.oiMp  dilic  iiture  ^i.iek.  charged  on  Company's  undertaking 
und  (iro|MTty,  pre.«nt  anri  future,  as  a  second  floating  seciirity  (subject  to 
tl5ll.(KK)  4  jM-r  cent.  dc-lM-nture  stock  secured  bv  deed  of  1900).  Trustees  : 
c.  I'.  .Macrw  and  C.  H.  Crisp. 


City    Notes. 


BRUNNER  MONO  Ic,  CO  LTD  )  The  dircitors  have  prepared  n 
.,  Iir-MM-  |..r  re  i.itMrn-ini.'  the  (iipilul,  uniler  wliicli  each  JMijiler  i.f  two 
'.riliniit  ,  tl  nhiiri  «  udl  rei  eive  three  more  at  par. 

EAST     LONDON    RAILWAY,-     K.ir  (he  year   I<II7  the  nei    in.  i,me   was 

'  I'.  •^I'i.  oiinpared  with  tl.'i.ilMI.      ,\fter  payment  iif  Ki.\  niimlhs'  interest 

I.  il'  i;j  iKr  cent,  (Wliili'ehn|«-I  extensifinl!  (he  llrsi  .•1,'  per  cent,  and  the 

■ii'l  ."har;/e   I  |M-r  •■•■„i .  ehiHit  ■'  ,\  "  dclienliire  stiM-ks,  also  Nh.  (Id.   piT 

•  III     (..r   M.ie   ye,..r  on   llii'   ..eednd  charge    1    per  ..•nt.   ilelienture  stm  k. 

•  l.i  ..       IJ  "  tll.tmi  has  been  ciirrieil  fnrwiird  (iigainsi  id.or,!). 

OREEJtWOOD  JC  BATLEY  (LTD,)-  An  interim  dividend  .if  7'  per  cent 
l<i.x  li.  e.  lias  I I,  d. .  hired  ,,n  Hie  ordinary  hhureH. 

METROPOLITAN  RAILWAY  00  On  the  ordinary  Hloeks  for  the  past 
hull  yeni  ,t  diviili  rid  ■.!  one  per  it-nt.  |ier  iinniiin,  making  I  per  cent,  lor 
yi-nr,  hnx  li«><<n  fU-elnreil,  ftlxiiit  Clll.tHH)  carrii'd  fnrwurd  (iigaiiiHl  £1  1..->0I)), 
alter  phieiiig  rjO.IHH)  to  genenil  ri'newiilx  fniiil.  cimipared  wi(h  a  like 
amount. 

MONTREAL  LIGHT,  HEAT  U  POWER  CO.  V  iMii.iteilv  dividend  -if 
2  |Hr  ..ul     h.i.  I...  II  d.ilnt.   I 

STOCK  EXGHAHOB  NOTICE.  llealMii.'H  in  MTI.MKI  lullv  palil  5  percent. 
II  prel.r.nie  -hnre,  i,|  the  New,  ,,Mtle.i.n  Tvne  Kledrie  Supply  t„.  (Ltd,) 

Imve  Ih,  „  appi.iv.d   liv   the  Tiensllrv  llllll   K|K-ei(l|lv  allowed   l.'v  the  Stuck 

KiieliKnx"  <''iniriiiltis'. 


The   Round  Table. 

By  "  kVA." 

This  Week's  Che-sixut. — A  certain  engineering  firm  re- 
quiring a  number  of  nuts  for  a  Government  job  applied  to  the 
M.  M.  for  permits  to  obtain  them.  In  due  course  a  budget 
of  forms  was  received  and  returned  duh"  filled  in.  .Back  came 
a  notification  that  as  part  of  the  job  was  for  the  Admiralty 
and  part  for  tlie  War  Office,  more  forms  must  be  filled  in.  In 
due  couise  came  the  reph'  that  .so  far  as  the  Admiralty  was 
concerned  the  matter  was  in  order,  but  the  War  Office  stated.' 
that  a  part  of  the  job  appeared  to  be  a  matter  for  the  P'ood 
't'ontroller's  Department  and  would  the  firm  kindly  fill  iit  more 
forms  and  send  them  to  this  official.  After  some  delay  the 
Food  Controller  wrote  that  the  matter  was  quite  O.K.,  but 
would  the  applicant  iill  in  a  fijial  form  Specifying  whether  the 
nuts  wanted  were  brazils,  barcelonas,  walnuts  or  filberts  !  !  ! 

Xn  astrououiical  correspondent  asks  me  to  utter  a  word  of 
cheer  to  "  Round  Table  "  readers  in  these  days  of  air  raids. 
He  points  out  that  while  the  Earth  has  onh'  one  moon,  Saturn 
and  .Jupiter  have  ten  and  nine  respectively  !  What  a  time 
tliey  must  have  if  all  the  ""  blinkin"  '  moons  come  out  at  once  ! 

From  tlie  '"  Evening  News  "  I  take  the  following  as  typifying. 
Yankee  tecimical  slang  : — 

From  a  flj'ing  friend  : — Freshly  arrived,  an  American  airman 
mistook  a  British  aerodrome  for  his  own.  Down  he  flew,  and 
landing  near  a  vision  in  red  and  gold,  who  was  deep  in  the 
intricacies  of  polishing  an  eye-glass,  led  off  with,  "  Say  !  Are 
you  the  big  noise  of  this  joint  ?  "' 

""  I'm  the  commanding  officer,''  was  the  reply,  "  if  that's 
whom  you  are  seeking." 

"  Well,"'  said  the  American  breezily,  "'  that's  the  guy  I'm, 
looking  for.  I  thought  I'd  blow  along  an'  tell  you  I'd  jest 
spread  my  gasoline  plant  along  your  grass  plot." 


The  following  appeared  in  the 
from  the  other  side  of  the  Atlantic 


Daily  News,"  and  comes 


My  Tuesdays  are  meatless, 
My  Wednesdays  are  wheatless, 

'I  am  getting  more  eatless  each  day. 
My  home  it  is  heatless, 
My  bed  it  is  sheetless. 

They're  all  sent  to  the  Y.M.C.A. 

The  bar-rooms  are  treatless, 
My  cQffee  is  sweetless, 

I'^aeh  day  1  get  poorer  and  wiser. 
My  stockings  are  feetless, 
My  trousers  are  .seatless — 

My,  how  1  do  hate  the  Kaiser  I 


Thirly-Seven  Years  Ago. 

I  From  The  EbiccTRin.w.'.Tan.  2;i,  1881.1 
.\ri. ANTIC  ('Atii.Ks. — It  is  now  j;enorally  acknowlodfed  that  since- 
.lay  tiould  has  come  to  terms  with    tho  rival  company  in  .\incrica 
the  .'\tlantic  Cable  schomc  will  not  be  carried  out.  *■ 

LoNiiDN  l''iun  Tm.KdRAi'Us. — Capt.  Shaw  stales  that  in  his  report 
for  the  past  year  that  the  elcetrie  tiro  alann  system  lias  conveyed 
nearly  as  many  false  calls  as  jjooci  calls.  One  olTender.  caii;.dit  lain- 
jieriug  with  a  lire  post,  was  sentenced  to  14  days'  hard  labour  ;  and 
this,  ('apt.  Shaw  remarks,  has  bad  a  satisfactory  delenini;  effect. 

TiiK  ICi.Kcfiiic  Raii.w.u'  at  Ruiti.iN. — Owinii  to  tfe  ^overe• 
weather  ))rcvailiiin  for  a  hirtni^^ht  |)ast,  the  works  upon  the  Herlin 
Klcclrlc^  Lino  have  been  iiuicli  rotari!od,  and  cannot  lo  resumed 
until  a  thaw  sets  in.  The  carria){  s  of  the  ICIectric  Kailway  will 
convey  20  passenners  oicli.  'I'lioro  will  bo  seats  for  12.  aiul  standing 
room  for  the  remaininK  eij;lit.  'i'lie  dynamo  ele<tric  in.ichilu^  will 
I  0  phii  eil  between  the  axle-trees  and  the  lloor  of  the  i  iirriage.  Tho 
rale  of  lra\ellin(j  will  lie  greater  than  that  usual  oji  traiuwnys,  and 
is  expected  to  reach  about  21)  miles  an  hour.  I'lpwerful  brakes, 
comhined  with  an  arraiij;emeiit  actinn  on  the  ehx'tiical  apparatus, 
will  enahle  the  ollicial  in  <linrKe  to  bring  the  earriace  to  an  alniosf 
InstiiiitiiMCoiis  Htiinilslill. 
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Notes- 


Electric  Omnibuses  at  Lancaster. 

(Jwi.\(;  to  the  unsiHcc.H.slul  working  of  clfctric  oiiiniliuses  in 
London  Home  years  ago  tlii.s  type  of  vehicle  ha.s  heen  under 
aoniewhat  of  a  cloud.  At  the  time  it  was  felt  that  the  with- 
drawal of  tlu^se  vehicles  was  ratlier  due  to  finance  than  to 
technical  difHcultics,  and  it  is  therefore  interesting  to  not«  tho 
results  now  being  obtained  at  Lanca.ster.  In  the  London 
omnibu.se»,  lead  cell.s  of  the  ordinary  traction  ty|)e  were,  of 
course,  employed.  At  Lancaster,  howevi-r,  Edison  cells  are 
in  u.so,  and  therefore  more  favotiruble  results  are  to  be  ex- 
pected. I'pon  looking  at  the  variou.s  items  of  e.\|tendituro, 
it  is  notiieable  that  power  is  charged  at  l"d.  per  kilowatt-hour, 
which  is  certainly  on  the  high  side,  even  in  these  days,  for  an 
<•  IT  peak  load.  If  the  more  recognised  chargi-  of  Id.  per 
kilowatt-hour  were  charged  the  result.s  would  be  more  favour- 
al)le.  Kven  so,  results  of  si.\  months'  working  with  two 
vehicles  shows  H  gross  profit  of  l'ri.")(),  I  Is.  2d.  rerh.ips  a  weak 
point  ill  the  position  is  the  ab.sence  of  any  charge  for  iminnge- 
iiient  ;  but  this  may  be  set  olT  to  some  extent  by  the  high 
charge  for  power.  In  ca.ses  of  this  kind  the  net  profit  de|H'nd8 
1  verj'  largely  upon  the  figure  that  is  ndoiiti'd  for  depn-ciution, 
tWe  are  glad  to  noti!  that  interest  has  been  taken  nt  .'i  jier  cent, 
■and  de|)reciation  on  a  live  yi-ars'  basis,  making  a  total  of  22  jht 
'  lit.  p.r  annum  on  the  capital  outlay.  It  should  lertainly  Im- 
j  Msilile  to  realise  u  ligiire  of  this  kiml.     It  is  interesting  to 

note  that   tl iiergy  u.sed  per  ear-niilit  works  out  at  about 

li  kw.  hours.  Till-  weight  of  the  vehiclen  ist  not  given,  but  .ho 
(«r  as  we  can  jiulgi"  this  (inure  uppenrs  to  be  reiLsonalib',  having 
n'Kiini  to  the  somewhat  \«\\  energy  efTipiency  of  the  Kdison 
Waues  are  kept  down  by  working  the  cars  on  the  |iay  tts- 
rou  enter  principle.  Tak>-ii  a-,  a  whole,  these  result h  mu<<t  be 
Ijisideri'd  as  very  proinisio''  iiml  «ill  wurih  il..  ..it.i.i  i..,.  ,,f 
■I  nulhorilies. 


The  Organisation  of  Scientific  Workers. 

Therk  is  a  general  feeling  at  the  present  time  in  this  countrv 
that  scientific  workers  should  protect  themselves  from  undue 
exploitation.     This  idea  has  found  expression  in  the  attempts 
now   being  made  to   form  the   National   Union  of  Scientific 
Workers,   whose  main  object  is  to   promote  the   '"  economic 
interests  of  its  members."     The  membership  of  such  a  body 
might,  obviously,  be  very  wide.     Again,  there  has  recently 
been  a  movement  to  form  the  British  Association  of  Chemists, 
and  last  Monday  the  Society  of  Chemical  Industn,-  called  a 
meeting  in  London  to  consider  this  proposal.     It  was  largely 
attended,  but  opinions  on  the  subject  were  somewhat  divided. 
Although  the  jiroposal  onlyafTects  chemists,  it  is,  nevertheless, 
of   considerable   interest  to   all  scientific  workers.     As  is  well 
known,  there  is  already  in  existence  the  Institute  of  Chemistry, 
which  has  done  a  great  deal  to  improve  the  status  of  the 
chemist.     That  being  so,  it  may  be  said  that  the  jiromotion  of 
any  other  body  requires  some  explanation.     I'pon  reflection, 
we  think  it  will  be  admitted  that  the  ]iresent  position  is  largely 
due  to  the  fact  that  the  Institute  of  Chemistry  has  not  received 
the  full  measure  of  support  which  it  deserves.     The  reason  for 
this  is,   we  believe,  due  to  the  inherent   lazijie.ss  of  human 
nature.     There  is  a  general  desire  not  to  do   more  than  is 
necessary,  and  this  attitude  has  been  supjiorted  by  professors 
of   chemistry.     The    idea    has    been    held    that   a    university 
degree  in  chemi.stry  was  good  enough,  and,  therefore,  further 
time  should  not  be  wasted  in  examinations.     Considering  the 
fact,  however,  that  the  examinations  held  by  the  Institute  are 
wholly  practical,  and,  therefore,  give  a  standing  which  is  quite 
distinct  from  that  of  a  university  graduate,  we  see  no  n-ason 
for  this  attitude.     But  once  the  young  chemi.st  fails  to  take 
such  an  examination  before  branching  into  research  or  into 
industrial  chemistry  it  is  pretty  certain  that  he  will  never  find 
an  opportunity  to  take  it  later  on.     In  due  course  he  regrets 
the  omis-sion,  and  then  a  position  like  that  now  disclosed  ari.ses, 
and  a   desire   is  exprejwed   to   form   another  H.ssociation.   or. 
alterimtively,  an  extension  of  the  activities  of  the  Institute  of 
Chemist  rv. 


The  Objects  in  View. 

.\M(iN(i  the  objects  of  the  Jiroposed  .V.>isiirl.in..ii  «.•  notice 
the  legal  re-definition  of  the  term  "chemist.  '  Indoubtedly 
this  is  very  desirable;  but  thi-  Iiistituti-,  in  obtaining  it* 
Charter,  failed  many  years  ago  to  attain  this  object,  chiefly 
ilui'  to  the  opposition  of  the  I'harmaeeutienI  Society.  This 
short-sighted  policy  luvs  led  to  incn^asing  confusiiui,  and  wo 
fear  that  this  dilliciilty  will  now  never  be  rectified,  any  more 
than  the  proper  limitation  of  the  term  Kngineer.  Ajiarl  from 
this  object,  however,  tlie  programme  of  the  proposed  .\s,sociii- 
tion  is  not  clearly  defined.  We  imagine  that,  in  praotiral 
language,  the  main  object  would  be  to  improve  the  salarj*  of 
the  chemist.  This  also  is  de.Hirable.  but  in  that  ca.se  the 
Association  is  very  nearly  a  Iraile  union.  If  has  Ix-en  imtight 
to  make  some  compromise  in  order  to  avoiit  the  formation  of  a 
new  society,  llie  Institute  widening  its  sro|n<  for  this  purpose. 
The  great  cliHictilty  in  such  a  course  is  to  avoid  lowering  llu> 
i|iialincatlon  that  i.«  now  given  by  seeking  to  include  not  only 
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those  who  are  undoubtedly  well  qualified  from  practical 
experience,  but  also  those  who  may  be  accepted  as  chemists 
according  to  some  definition.  From  the  point  of  view  of 
bringing  pressure  to  bear  upon  Government  departments,  it 
is  imdoubtedly  desirable  to  have  the  organisation  as  wide  as 
possible.  From  this  standpoint  we  are  inclined  to  think 
that  much  would  be  gained  by  the  Institute  of  Chemistry 
starting  a  register  pure  and  simple  of  all  chemists  having 
certain  qualifications,  but  such  registration  to  caiTy  no  dis- 
tinguishing letters.  The  A.I.C.  and  F.l.C.  would  remain  as 
hitherto.  But  whether  this  is  possible  xmder  the  Charter  we 
do  not  know.  It  is  certainly  desirable  to  avoid  the  multiplica- 
tion of  societies,  and  for  this  reason  we  suggest  a  compromise. 


"Faraday  House  Journal." — The  "  Faraday  House 
Journal  "'  for  the  Lent  term  of  1918  includes  obituary 
notices  of  Lieut. -Col.  R.  AV.  Hammond,  Sec. -Lieut.  E.  B. 
Ritzen  and  Private  AV.  C.  Radford.  The  notes  are  chiefly 
concerned  with  the  doings  of  old  Faradians  who  have  joined 
the  Colours. 

Royal  Society. — At  the  meeting  held  yesterday  Papers 
were  read  on  "  The  Photo-Electric  Action  of  X-Ravs,''  by 
Prof.  ().  W.  Richardson,  F.R.S.  ;  •■  The  Parent  of  Actinium,"" 
by  Prof.  F.  Soddy,  F.R.S.,  and  Mr.  J.  A.  Cranston  ;  "  Some 
Problems  in  the  Theory  of  Radiation,""  by  Prof.  Arthur 
Schu.ster,  See.  R.S.  ;  and  ""  The  Absorjition  of  the  Radiation- 
emitted  by  a  Palladium  Anticathode  in  Rhodium,  Palladium 
and  Silver,"  by  .Mr.  E.  A.  Owen. 

Economy  in  the  Use  of  Coal  for  Heating.  -  A  circular 
is--ii.d  l-y  til.-  State  Council  of  D.f.nce.  in  Illinois,  U.S.A., 
and  lia.sed  on  recommendations  of  the  University  of  Illinois 
Engineering  E.\])erimental  Station'  furnishes  a  number  of 
hint.'*  to  those  concerned  with  the  use  of  coal  for  heating 
purposeH.  with  a  view  to  economy  in  its  u.se.  The  desira- 
bility of  central  heating  equii)ment  for  buildings  is  pointed 
out,  suggestions  are  made  regarding  the  selection  of  dampers, 
the  treatment  of  the  fire  box  and  smoke  i)ipe,  and  the  desira- 
bility of  previ-nting  inrushes  of  cold  air.  A  number  of  rules 
are  laid  down  for  the  operation  of  house  heaters. 

War  Service  of  American  Engineers.— We  referred  some 
time  ago  to  the  action  taken  by  the  leading  engineering  and 
scientific  socii-ties  in  the  ("niled  States,  in  |)repuring  lists  of 
their  membrrs  who  were  in  a  position  to  a.s.si.st  the  Government 
on  technical  inatters  in  relation  to  the  war.  We  observe  in 
the  "  Elect rieal  World  "'  a  list  of  XWi  engineers  who  have 
n-reivi'd  eoniniissi.ins  as  captaiim  or  a  higher  rank  in  the  Army 
or  Navy.  The  nami-.'*  are  taken  from  the  lists  of  the  American 
Institute  of  Electrical  Engineers  and  the  American  Society  of 
.Mechanical  Engineers.  We  are  glad  to  sec  that  the  authorit ies 
in  the  United  Stat/cs  an-  taking  advantage  of  these  otTers  of 
terhniru!  uHsiHtance. 

Boyal  Institution.  At  a  general  meeling  of  llie  mendiers  of 
the  Royal  hiHtitiilKin,  liehl  on  the  llli  inst.,  the  managers  re- 
ported that  Dr.  .Moii.l,  under  the  conveyance  and  deed  of  trust 
of  tlie  Davy  Faradtty  Research  Lalioralory  of  the  Royal 
Iiittitiilion,  coveimnte<l  to  pay  to  llie  Royal  Institution  before 
the  year  I'.W  I  hi'  sum  of  £fi:i.(H»()  nn  endowment  fund.  The 
friisle.  H  hiive  in  the  niott  generous  way  anticipated  the  obliga- 
tion by  eight  years,  and  liave  transferred  the  sutii  of  tOd.ndll 
in  .')  |MT  cent.  War  Stock  to  the  trusleeH,  nominated  by  the 
managers  of  the  J)avy  Faraday  Reseiir(  h  l,a(iorali)ry  IOikIow- 
fnent  Knnd.  This  will  add  materially  to  the  income  availal.le 
for  the  purpose  uf  promoting  and  maintaining  ijie  elhciencv 
of  the  iJavy  Faraday  Rrjiearili  Laboratory,  in  the  advjince- 
meiit  of  ori;.'iii»|  re. -lire  h  in  chemical  aiirl  physical  science. 
British  EoKineerinR  Extensions  in  China.    The  "  .lourmd  " 

of  the  Royal  Hoci.'ly  „l  y\rls  gives  u  siinimiiiy  of  a  lecture 
recently  given  l.y  .Mr.  A.  Rose.  JIM.  Comm.rc'ial  Altaihe  „t 
Hlianghni,  before  fj,.'  London  Chamber  of  (' merce  on  "  The 


Prospects  of  British  Extension  in  China."  Mr.  Rose  stated 
that  China  offers  a  fine  field  for  many  forms  of  engineering 
enterprise,  especially  for  textile  machinery  in  the  cotton 
growing  districts,  for  electric  light  and  power  plants,  for  pumps, 
motors  and  all  machinery  essential  to  industrial  enterprise. 
At  present  there  are  only  87  electrical  installations  in  China, 
a  considerable  number  of  which  were  secured  by  the  Germans 
in  consequence  of  their  co-operative  system.  In  a  country 
like  China,  where  there  is  little  knowledge  of  mechanical  power, 
careful  methods  of  education  are  very  necessary,  and  infor- 
mation must  be  supplied  showing  how  the  machinery  can  be 
utilised,  where  they  can  obtain  it,  and  what  profits  will  ensue 
from  its  adoption. 

A  Method  of  Testing  Current  Transformers.— AVe  have 
received  a  new  publication  of  the  Bureau  of  Standards  (Scientific 
Paper  No.  309),  entitled  "  A  Method  for  Testing  Current 
Transformers,"  by  Mr.  F.  B.  Silsbee.  .\  general  method  is  out- 
lined iu  this  Paper  for  the  determination  of  the  ratio  and  phase 
angle  of  current  transformers  in  terms  of  the  constants  of  pre- 
viously calibrated  standard  transformers  of  the  same  nominal 
ratio.  Such  methods  are  essentially  more  sensitive,  or,  con- 
versely, may  be  used  with  much  less  sensitive  instruments, 
than  the  laboratory  methods  now  in  use  for  the  absolute  deter- 
mination of  the  ratio  and  phase  angle  of  a  single  transfonner. 
Two  of  the  most  convenient  of  the  many  possible  modifications 
of  the  general  method  are  described  in  detail.  It  is  hoped 
that  the  methods  will  be  found  useful  in  commercial  plants 
where  delicate  laboratory  equipment  is  not  available,  auc 
where  large  numbers  of  transformers  must  be  tested  rapidly  ami 
with  moderate  accuracy.  This  Paper  is  now  available  for  dis 
tribution,  and  those  interested  may  obtain  a  copy  by  addressing 
a  request  to  the  Bureau  of  Standards,  AA'ashington  (U.S.A.) 

Researches  on  Electric  Lamps  During  1917. — A  report  < 
the    Cnininittee    of    progress    of    the    American    Illuminating 

En'jii I  inu  Society,  prepared  for  the  Convention  last  autumn 

contains  some  notes  on  developments  in  electric  lamps  durini; 
the  past  year.     On  the  whole  no  striking  advances  are  recorded 
though  it  is  possible  that  dormant  researches  may  come  to  lift 
when  the  war  is  over.    Progress  has  been  more  in  the  directioi 
of  standardisation,  one  rather  curious  fact  being  the  develoji 
mcnt  of  a  complete  line  of  32-volt  incandescent  lamps  rangini 
from  .5-40  watts,  intended  for  outfits  in  homes  lighted  b} 
storage  batteries.     Attempts  are  still  being  made  in  German 
to  ex])loit  the  not  very  })romising  device  of  introducing  mercurj 
into  the  bulb  of  a  carbon  filameut  lamp  with  the  object 
increasing    its    efficiency.     Another    German    process    relati 
to  tiu'  s((uirting  of  tungsten  wire,  only  a  few  hundredths  of 
millimetre  thick,  from  a  mixture  of  powdered  tungsten  or 
2  per  cent,  of  thoria,  and  suitable  binding  agents.     Anoth( 
projjosition,  nuide  in  the   United  States,  is  to  use  crimp( 
ribbon  of  tungsten,  instead  of  the  ordinary  coiled  tungsti 
filament,    for     very    high    candle-power  lam])s  ;    in   this  \\:\} 
a  large  surface  and  u  less  fragile  arrangement  may  he  ani 
cipated.     In  the  arc  latuj)  field  various  methods  are  discussi 
of  avoiding  the  troublesome  slag  de|)osit:S  on  the  craters  i 
arc  lamps.     When  positive  carbons  containing  30-U)  per  cent 
of  luminous  salts  are  used,  the  addition  of  3-.5  per  cent,  i 
lioincic  acid  is  said  to  be  helpful. 

"The  Central."  -The  last  issue  of  "The  Central 
(Vol.  XIV.,  I'.IIT)  contains  several  readalilc  articles  by  ol 
.students  at  the  City  and  (Juilds  Engineering  College,  Sout 
Kensington,  uiul  the  usual  notes  on  careers  and  recent  activitii 
of  old  Centralians.  .Among  the  longer  artich's  we  note  thos 
by  L.  King,  on  "  The  Amritsar  llydio-electric  I'umpii 
Scheme  "  ;  by  R.  A.  S.  Tliwaites,  on  "  The  Ileal  'rreatmentai 
Ti'sling  of  Alloy  Steels  for  Aero  Engines  "  ;  ami  l)y  E.  H.  Rodi 
on  "  Recent  Crxstallographic  Work  at  the  Central  Techiiir 
College."  "The  Mental  Side  of  the  Human  Induslri 
Elenient,"  by  "Anoljier  Works  Managei-."  is  supplemental 
lo  u  contribulion  which  appi'ared  last  .liiiii'  ami  emphasis 
the  Value  of  the  co-part  iierslii|)  methods  adopted,  amoi 
olhi'rs,  liy  the  South  .Mel  ropolitaii  (ias  Co.,  and  by  varioi 
concerns  in  Denmark.     The  old  Student  Notes  in  the  presci 
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circumstances  inevitably  make  rather  sad  reading,  with  their 
record  of  so  many  promising  lives  cut  short.  Among  those 
who  have  fallen  we  note  Acting  Captain  R.  O.  Beit,  Sec. -Lieut. 
.  E.  T.  Boyes,  Sec-Lieut.  T.  J.  Hornblower  and  Sec-Lieut.  C.  D. 
McCourt,  portraits  of  whom  are  included.  We  observe  that 
J.  E.  -Montgomery,  now  a  captain  in  the  R.G.A.,  has  been 
obliged  to  relinquish  the  editorial  duties  which  he  ably  under- 
took for  many  years  ;  but  the  present  editors  are  to  be  con- 
gratulated on  maintaining  the  general  standard  of  readability, 
scientific  value  and  finish  of  the  journal,  in  spite  of  all  the 
difticultii-s  iiiridi-iital  to  the  war. 

Trade  Parliaments. — A  pamphlet  has  been  issued  by  the 
Industrial  Reconstruction  Council  on  the  subject  of  Trade 
Parliaments  and  the  establishment  of  Indu.strial  Councils,  as 
recommended  by  the  Whitley  Report.  The  urgency  of  the 
problem  is  emphasised,  and  it  is  pointed  out  that  organi.sation 
on  these  lines  will  enable  industry  to  be  responsible  for  its  own 
development.  It  is  evident  that  a  movement  in  this  direction 
will  not  be  welcomed  by  Germany,  as  competition  with  the 
manufacturers  of  this  country  will  then  be  less  easy.  This  is 
clear  from  the  following  translation  of  comments  in  the 
"  Miinchner  Neueste  N'achrichten  "  :  — 

The  attempts  made  by  the  Enghsh  to  reform  industry  deserve  con- 
sideration by  u.s  also,  .since  in  the  great  struggle  after  the  war  that  nation 
will  certainly  come  off  best  which  carries  over  unimpaired  from  the  war 
period  into  peace  the  ideal  of  work  fer  the  common  good,  and  which 
takes  due  account  not  only  in  politiis  but  in  the  organisation  of  the 
industry,  of  the  self -consciousness  of  the  people  which  has  grown  so 
immensely  during  the  war.  Without  losing  sight  of  our  own  special 
circumstances  wc  have  every  reason  to  follow  with  the  greatest  attention 
the  development  of  the  situation  in  Kngland. 

The  above  is  a  good  testimonial  to  the  value  of  the  Wliitley 
Report.  The  great  advantage  of  Industrial  Councils  is  that 
capital,  management  and  labour  will  ail  be  brought  closely 
into  touch  with  one  another.  A  number  of  subjects  are  men- 
tioned as  coming  within  the  sphere  of  the.se  Councils,  including 
demobili.sation,  apprenticeship,  supply  of  raw  materials,  the 
avoidance  of  confusion  in  the  trunsition  period  after  the  war, 
research,  educati(m  and  the  development  of  e.\port  trade. 
The  establishment  of  such  Councils  should  introduce  co-opera- 
tion where  hitherto  there  has  been  far  too  much  antagonism, 
and  will  enable  each  industry  to  develop  along  its  own  lini-s. 
In  con<'lusion,  some  suggestions  are  made  as  to  tlu'  lines  to 
follow  in  cHtablishing  a  joint  standing  Imlustrial  Council  in 
any  indu.stry.  -\  good  deal  of  di.sc^ussion  neces.sarily  precedes 
this  step,  and  in  this  connection  the  In<lustrial  Reconstruction 
Council  will  III-  pleased  to  arrange  for  some  member  to  attend 
and  to  give  particulars  of  similar  movements  and  negotiations 
in  other  trades,  or  tn  furnish  draft  schemes.  Copies  of  the 
pamphli-t  can  bi-  obtaitieii  from  the  secretary  of  the  Industrial 
Hi'I'dmhI ruction  Council,  M,  Bnuverie-strert.  I <lipii.  !•'..<'.  I. 


( Hutiinry. 

l»K\Tin  (i>  Ai  Tn  K  .^K.iivii  K.  -     The  following  (lent lis  Jire  ri-|i<irte(l  : 

I'rob.  Highl  Itniicr  L.  (i  lliiddeslon  (It.M.).  aged  IS.  son  .if  Mr.  .1. 
Know  lluddlenliiii,  wii«  killeil  on  -Ian    'i'2  whiln  llyiitg  m  l.iMi'oliwhin'. 

Ijinep  .Sergt.  I(  (i.  I'lvilar  (I,.N  I..  K<'gt.),  formerly  an  employi>e  of 
Messrs.  IlKik,  KiTr  iV  Co.,  has  d»-<l  in  action. 

I't.-.  (ino.  W  Wright  (NorthunilsTland  Kusiliem),  formcly  employcil 
»t  Iturnley  rieelricily  works,  has  been  killed  in  action. 


Wak  HoxotTRS. — The  following  honours  have  been  granted  : — 
The  Military  Medal  has  been  conferred  upon  Pte.  James  Brixey  (R.B.). 

an  employee  of  Messrs.  A.  P.  Lundberg  i  Sons,  for  bravery  under  shell 

fire. 

Sergt.  W.  Willis  (London  Regt.).  formerly  in  the  Burnley  and  Torquay 

tramways  department,  has  also  been  awarded  the  Jlilitary  MedaL 


l*«>rM4iiiiil. 

' ':i  I'Vli.  7.  Mr,  .?o  n  Artlmr  <.ri'»'iily,  youngest  i."ii  of  Kdwin 
(.i..rily.  of  Killing  itiiil  Hill  f.iril.  wn«  mnrrieil  iil  (lie  llroiii|ii<in 
•>i  'I'liv,    KeDsiiigloii,    Id    Ciiro    (''iintini,    third    iliioi;lilrr    of    Mrn. 

'      'I     Kitiiliiii,  I'liliiey,  H.W.      Ills  many  fririids  in   il b-itricnl 

ly    "ill.     «c     lire    mirn.     wish    Mr.   Add   iMp<    (ins-iily     every 

iU'HS. 

Iniiiiiirv  :>)!tli.  nl    MoIvTimhIn   I'hiirrh.  Kr (ii-n.   Mr.   It«||ib 

H.  I'n>lge,  II^.Sc  iKiig.i.  of  Kir.  t,..  Mcl.il.  Kiniit..!.  <<  .  i.ninr.l  i.. 
Miss  l.ilinn  A.  Slorr.  ll,.Sc.  illoin.!.  Iiile  wiiitir  nmlln  lu  iii.  i  imstii-M 
LAt  III.-  Oirl's  High  .SIkmiI.  Murnliy. 

riie  MMretarv  of  the  llpeiinl  Kln-lrio*!  t'fv  (Ltd.)  (Mr.  .1.  M.  .Ia«Ii. 
Ml)  bus  been  gntiilrd  Innvr  ol  iilispner  t4i  Jtiin  Ml  iiHii  era'  indi't  iiiiil 
ithr  Koynl  l''lyiiiu  ('iir|». 


Arrangements  for  the  Week. 

FKIDAY,  Feb.  8tti  (today). 

Phvsic-u.  Society. 
-5  p.m.  .\t  the  Imperial  t'oUege  of  Science,  South  Kensington. 
London.  S.W.  Annual  General  Meeting.  Papers  to  be  read 
"A  Recording  Thermometer."  by  Prof.  C.  \'.  Boys.  F.R.S.. 
"The  Primary  Jlonochromatic  Al>errations  of  a  Centred 
Optical  System,"  by  Jlr.  S.  D   Chalmers.  M.A. 

Rov.\i-  IssTrrmox. 
0.30  p.m.     At  21,  Alljcmarle-street.  Loudon.  W.  1.     Discourse  on 
"  Science  and  Ethics."  by  Principal  E.  H.  Griffitlis,  F.R.S. 

IssTmjTiox  OF  Electrical  Exgixeebs.  .Stcdexts'  Sei-tios. 

7  p.m.     At     Faraday    House,    Southampton-row,     London,    WC. 

Paper  on   '  Magnetos,"  by  Mr.  R.  W.  Corkling. 
.Junior  IssTrrrxiox  of  Esoiseers. 

8  p.m.      .\t     39,     \'ictoria-street,     Westminster.     L<lndon,     S.W. 

Paper  on   "A   Simple   Scheme  of  Works   Organisation,"   bv 
Mr.  C.  H.  Woodfield. 
SATUBDAT,  Feb.  atb. 

BiiiMisGHAM  AND  District  Electric  Clpb. 
r  p.m.     .\i  the  Swan  Hotel,  New-street,  Birmingham.     Discussion 
on  '   The  Decimal  System,"  to  be  opened   by  Messrs.  H.  C. 
.lames-Carrington  and  J.  M.  Couch. 
■0NDA7,  Feb.  llUl. 

Institution  of  Electrical  Enoiseers,  Newcastle  Local  Section. 
6.4S  p.m.     At   the   Mining    Institute.    Newcastleon-Tyne.      Pajx-r  on 
"  Telephone     Exchange    Transfers    and    their    Organisation," 
by  .Mr.  K.  ii.  C.  Baldwin. 
TUESDAY.  Feb.  12tlL 

Isstitcti.in  of  Electrical  Encineers.  Mamhester  Local  Section. 
7  p.m.     .\t   the    Engineers"   Club.    17,    All>ert. square,    Manchester. 
Paper  on  "  Some  Transient    Phenomena  in   Electrical  Supply 
Systems,"  by  Prof.  E.  W.  Marchant. 

iNSTrrcTioN  of  Electrical  Esoineers,  Yorkshire  Local  Section. 
7  p.m.     At    the    Philosophical     Hall,     Leeds.      Papi-r    on    "  Large 
Batteries  for  Power  PuriHtses,"  by  Mr.  E.  C.  McKinnon. 

.•\SSOCIATION    of    .ScPERVISINli    ElEITKK  lANS. 

7.15  p.m.  At  St.  Bride  Institute,  Bride  lane,  Ludgate.rircus. 
London,  E.C.  Paper  on  '  D.C.  .Motor  Troubles."  by  Mr.  E.  F. 
Butler. 
I N.STiTCTiiiN  OF  Elritrical  Esoinebr.'',  Scottish  L«ical  Section. 
7.30  p.m.  .'\t  tlui  Rooms.  207,  Bath. street,  (ilasgow.  Ninth 
Kelvin  Lectun< — "  Kelvin  as  a  Teacher."  by  IVif.  .Magnus 
Maclean. 

.Jcnior  In.stitctios  of  Knoineer-S. 
7.30  p.m.     At   the    Mining    Institut<<,    Neville    Hall,    Newcastle. on- 
Tyn.v      Inikuguration  of  a    Local   .Six-tion   for  the   North  hiist 
I'.iA^t  Willi  Newcastle  for  its  contrrv 
WEDNESDAT,  Feb.  13Ul. 

.Association  of  Emiinkkhs  in-Chahok. 
^   /.  m.       At     St.      Bride     Institute,       Brule. lane.      Liidgate-.-ircus, 
l<ondoii,  K.C.      Paper  on"  The  l'l»<e  of  IVonoiuics  in  Transport 
anil  KngiiUHTing,"  by  .Mr.  W,  T.  .Stevenson. 

KoVAL  .Soi  iktv  of  .\iits. 
I  V)  p.m.      .\t  .lohnstm't.    .\dclphi.    l/nidon.   W.C  2.       I'.«i««r   on 
'     I'll"     Itelalions    liptwe<'n    Capital   and    l^alsMir-  -lt«a>iiil«b|p 
ll.'iirs.  c.i  partnership  and  Efllciency.  "  by  lionl  l/overhulmiv 
TBUKBDAT,  Feb   l«ttl. 

Karmiav  Soi  iktv. 
T  I'm      At  the  Munici|Ml  S'h.sil  of  Tis'hnol<>g\.  Whitworlhslrrct. 
Maiieh.'ster.     lieiieral     diwiiasiou     on        Iciclnc     l-Nims, ...    ' 
Pa|«ir»  to  l>e  n>nd  •    "  .VpplicntioM  of  Kl>->lrti'  Kiinia>~e  M 
I.I    IniliKlnal    l'nH<.-s«.v  '    bv    Mr      II      Kl c hells  ;         i 
Kiirnaces   l.ir   Steel    Kelining."    bv    Mr     .1     Hibby  ;         1 
Kurna.'i' Control."  by  Messrs    A    I'    \l    l-lennng  aii.l  K    K    llill  . 
■  ,\     High    TeMi|«'r«lur»'     Kl.'.trir     l!.-Hi.ian.e     K^im*..-,'      l-y 
Messrs    K    A    CoAtI  Prviir  and  W    K..s.-nhnin.   K  l:  >        o„l  :. 
.oiilnbulnm  by  Mr.  IhiiiAld  K.  Camplipll. 
rStDAT.  Feb  ISlh 

IvsTITITIoN  or  Mkciumi  >i     ' 

r,,,m       \l    the    Insliluti.m  of  iimI    I  insl. 


W.. I  minster.   I,..iid..i.    .s.W 

Itos.ls  or  Uiid.  '  l<v  Mr    I 

Tr*.  t..rs  for  Tillage  riir|«.. 

Ei.r.  Til..  II  »iiv 
A  /.;  ;>».       A»  Ihn    Il..l)s.iii    Itc. 
Udi.s'  Nighl 


..    lUd 

..(  M..(..r 


iiiiiiit.   Lvnil-'ii.   W  C.     ContTrt. 
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Electric   Omnibus    Results   at   Lancaster. 


The  Edison  omnibus  service  at  Lancaster  commenced  early  in 
December.  1916,  w-ith  two  22-passenger  single-deck  vehicles, whilst 
the  third  omnibus  of  similar  type  was  in  commission  in  January  this 
year ;  and  it  is  interesting  to  le'am  from  Mr.  J.  B.  Patterson,  the  acting 
borough  electrical  and  tramways  engineer,  who  is  responsible  for 
the  innovation,  that  no  involimtary  suspension  of  the  service  has 
occurred  during  the  whole  period,  but,  on  the  other  hand,  the  service 
was  maintained  right  through  heavy  snowstorms,  when  the  tramway 
service  has  been  temporarily  suspended  until  the  track  was  cleared. 


-MKIWI.NG    FeEUEK  PlLLAK  FOR    BouSTlNG  "  EdISON  "  OMNIBUSES  AND  PaSSENGEKS 
"  LrSED  CP  "   IN  TCREE   QUEUES  WAITING  FOB  OMNIBnSES   TO  ARRIVE. 


The  summary  of  receipts,  expenditure  and  mileage,  &c.,  herewith 
are  for  the  first  completed  half-year  with  the  full  fleet  in  commission. 
It  should  be  stated  that  the  total  mileage  includes  the  "  dead  "  miles 
bctwc-en  the  depot  and  omnibus  terminus,  demonstrations  to  the 
Lancaster  Corporation  and  to  deputations  from  other  Corporations, 
and  sundry  journeys  for  tyre  repairs,  &c.  No  tyre  press  being 
available  in  Lanca.st<?r  at  present,  it  is  necessary  to  send  the  omnibus 
some  4  to  T)  miles  for  tyre  renewals,  &c.  To  remedy  this  incon- 
venience the  Corporation  have  authorised  Mr. 
I'atterHon  to  purchase  a  tyre  prt>ss,  which  he 
bo|H-M  to  Juive  insUillcd  very  shortly  ;  this  will 
not  only  have  the  advantage  of  reducing  "  dead  " 
mileage,  but  also  reduce  the  heavy  item  for 
labour  included  in  oinnibus  maintenance,  which 
in  mainly  accounted  for  by  the  omnibus  being 
wnl  on  Sunday  (lli<-  only  c'onvenient  day),  for 
which  men's  time  is  charged  double  raft-.  The 
nirtt4Tiiil  under  the  Hanie  heading;  irjcludes  a 
'omplrte  set  of  tyres  for  two  omnibuses,  which 
will  not  r«)uire  further  exiiensc  during  the  next 
half  year,  mo  that  this  itt-m  will  be  correspond- 
ingly reduied  when  the  average  in  taken  over  the 
(ill!  12  Hionllm'  working. 

.N'rirnwilly,  the  cliarxes  for  machinery  rnain- 
t/'rinnif  would  !«•  12  Id  Ci  fur  llirvholr  i/<iir,nni\ 
the  ii|i(mr«'ntly  heavy  it<'Mi.H  are  altribulalile  In 
t)i>-  Hunie  nbnorninl  conditions.  .Mr.  I'atlernoM 
r><  >vni«-d  from  the  eomineneemenl  of  the  ser 
vj>i'  that  he  had  a  "  payiiiK  pro|H>Hitioii,"  and 
dul  not  fi-«-l  inclined  to  reduce  the  existiij).' 
i)ij\rii'i)t    r.'id.  for   power,  and    tin-   general    in 

I  ri'.i,«'  III  priccM  H>|ript<-<l  by  the  I 'or|Minitioii  nii»  '  "■    -'      ^"■ 

iiiiiki-  I  7<l.   [MT   iiiiil.  the   prcMeiit   price  eliiirgi'd 
to  I  III-  oiiiiiiImih  sirvii  e. 

'I'ln'  f  apilal  I  hnrge  <if  UJIHI  can  easily  be  dPHcribid  und<-r  the  Maine 
'  ■il<Kory  with  the  roleinptioti  on  a  live  yenrH*  liOsiM  and  iiilerest  at 
'<  |K'r  cent  maki-  n  total  of  22  |ier  cent.  |N>r  ntiniim  on  the  capital 
ciwtl  'V. 

Thp  Niieoinl  it4-m  of  £23.  1 1*,  'id.  in  for  coiiveiiienec  charged  to 
n-iriiiir  (M'count,  nlthouf(h  ehnrneable  to  capital  aeeount,  and  wiw 
<  ((leiidDl  on  the  otnnibiiK  IkxIicm  in  further  prot4'cting  the  drivers 


from  inclement  weather  whilst  acting  in  their  dual  capacity  of  driver 
and  conductor,  the  system  adopted  bemg  "  pay  as  you  enter." 

In  this  connection  it  is  interesting  to  note  that  this  system  ha 
proved  perfectly  satisfactory  in  Lancaster,  and  the  two  new  chassis 
ordered  from  the  Edison  Company  (one  of  which  was  delivered  a  few 
weeks  ago)  are  to  be  fitted  with  a  novel  type  of  body,  with  front 
entrance  in  line  with  dash  board  approached  by  circular  steps  in 
front  of  chassis  on  near  side,  the  advantages  claimed  being  a  more 
convenient  an-angement  of  the  steps  and  additional  seating  accom- 
modation, wh'lst  the  passengers  have  actuaUy 
to  pass  the  driver,  thus  facilitating  the  collec- 
tion of  fares.  The  closing  of  one  door,  operated 
by  a  lever  from  the  driver's  seat,  makes  the 
omnibus  totally  enclosed. 

The  two  monthly  returns,  taken  at  random, 
giving  passengers  carried,  &c.,  show  the  in- 
creasing popularity  of  the  service ;  and  it  should ' 
be  pointed  out  that  the  Skerton  route  is  purely 
a  normal  service  under  average  conditions,  being 
over  average  roads  and  gradients  to  Beaumont 
Bridge,  some  IJ-  miles  from  the  centre  of  the 
town,  for  which  the  fare  is  Id.,  whereas  the 
Caton-road  route  is  a  "rush  "  service  between 
the  centre  of  the  town  and  an  industrial  works. 
The  same  fare  Ls  charged,  although  the  distance 
is  slightly  less  ;  but  the  service  is  only  main- 
tained during  "  rush  "  periods,  wliich,  of  course, 
accounts  for  the  phenomenal  earnings — in  one 
ca.se  of  lOOod.  per  omnibus-mile. 

Jlr.  Patterson  has  attained  these  eminently 
satisfactory  results  at  a  minimum  initial  ex- 
pense, having  in  view  the  small  fleet  of  omni- 
buses required  at  present  and  the  difficulties  of 
obtaining  plant  imder  existing  conditions  ;  but 
it  must  be  obvious  that  an  increased  service 
running  under  suitable  and  normal  conditions  would  show  an  in- 
creased margin  of  net  profit.  The  fact  that  the  redemption  is  over 
such  a  short  period  and  the  rate  of  interest  excessive  are  factors 
over  which  Mr.  Patterson  has  no  control. 

The  capital  charges  on  the  specially  constructed  boosting  .station 
and  garage  charging  arrangements  would  automatically  decrease 
as  the  fleet  was  augmented. 

A  new  scheme,  well  investigated  and  planned  so  as  to  attain  the 


I    ciMMi.rs    1,1  vviM.     '  I... VI. II.    n.    iiii:    mm-       \mtii    MiMiinN 

WnltKKHS.   V.lTl    \.M. 

most  cMonomiciil  running  costs,  would  not  only  show  a  Imndsome 
return  on  the  capital  outlay  indeed,  that  fact  is  amply  demon- 
Mtriited  by  the  above  returim-  but,  in  addition,  would  prove  a 
viilujible  "  off  ])enk  load  "  customer  to  any  cli'ctricity  undciiaking. 

U'o  arc  indelited  to  Mr.  .1.  ,1.  II argicavcH,  provincial   re]irescnta- 
tive    of    KdJKon    Ai'cuiuulatorH   (Ltd.),   for    these    interesting    par- 

ticlllllJ'H. 


1 
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Table  I. — Summary  oj  Receipts,  Expenditure,  Jlileagr,  d:c.,  for  First 
Hat j -year,  April  1  to  September  29,  1917. 

£       s.  d.       £     s.     d. 

Current,  31,503  kw.-hours  at  l-7d 223     2  11 

Drivers' wages 187     .>  3 

Omnibus  maintenance,  wages     35     0  8 

material     123  11  0 


Machinery  maintenance,  wages .... 
„  „  material . 

Cleaning,  wages    

,,         material    

Clerical  (proportion  of  wages) 


Special  (fi.\ing  wind  screens,  &c.),  wages  ... 
„  „  „       material     ... 


8  10  5 

10  11  7 

1(1  U  7 

U  19  0 

3  3  0 

2  II  8 

20  19  8 


23  11     4 


Total  expenses £()2<)     9    9 

Receipts     1.277     3  11 

Orossprofit  650  14     2 

Capital  charges 390     0     0 

Surplus  2«0  14     2(260  14     2) 

Total  miles  run 22,257 

Average  receipts  per  mile    13'8d.  per  mile 

Total  costs  per  mile      1009d. 


Table  It— Monthly  Returns. 


Week  ending.       Skerton  route. 

1917.         Pssgrs.  £  a.  d. 

April  21    4,612  19  4     4 

„    28    4,470  18  12     ti 

Mav     5    4,870  20  5   10 

,',     12    4,851  20  4     3 

18,803  78  (ill 


Caton-road. 

Pssgrs.  £  s.  d. 

5,943  24  15  3 

5,858  24  8  2 

5.,581  23  5  1 

5,690  23  14  8 

23,078  90  3  2 


Oniiiibus  mileage,  Skerton  route    

„         Caton-road  route 

Total  mileage    

Receipts  per  omnibus-mile,  Skerton 

„  „  „  C'aton-road    , 

„         special  journey,  Caton-road    ... 

Total  average  receipts  per  omnibus-mile  . 

Drivers'  wagop  

Current,  5,077  units  at  1-7 


Week  ending.         Skerton  route. 

1917.          Pssgrs.  £  ».    (I. 

Oct.  27     5,937  24  14     9 

Nov.    3    6,930  24  14     8 

10    fl,325  26  7     1 

17    5,501  23  3     5 

23.759  98  19  II 


Caton-road  route. 

Pssgrs.  £  s.  (1. 

8.320  34  13  10 

7,8S2  32  Hi  10 

7,920  33  0  0 

7.407  30  17  3 

3 1. .541  131  S  r, 


Total. 
£  s.  d. 
,.  43  19  7 
..  43  0  8 
..  43  10  11 
..     43  18  11 

,.  174  10     1 

1,785 

1,557 

3,342 

10-53 

14-82 
£0   11     0 

12.58 
£28  11     9 
£35   19     3 

Total. 
£  s.  d- 
.  59  8  7 
.  57  11  0 
.  59  7  7 
.     54     0     8 


OinnibuH  mileage,  Skerton  route    

..  „         (^iton-roa<l  ruuto 

Total  omnibun  miluM    

lUiceiptH  ()or  omnibus-mile,  .Skerton  route    .... 

„  „  ,,  (.'ftton-riiad  route  . 

.,         (spooial  journey R,  ('aN)n-road  r<>ut«). 

Dri vom'  wagoH — 

Current,  A.-VtS  unit*  at  l-7d 

Total  iivornge  rereiptx  |xt  omnibus-mile  


1,849 

1,092 

3,.541 

l2-8.'>d. 

I9-05d. 
£3  0  0 
Cll  0  7 
£39     5     3 

15-77 
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LoiiK-Distance  Transmission  in  Germany.     In  vh-m  ciI  iIi,- 

iii|»>suls    ri-criilly   ina(l<-    l>\    tin-    KitoiisI  ruc  I  inn   ('iiiiirnitlci' 

f.ir  till-  r\ti-ii.HJi,ii  of  i-li-ctric  111  sii]i|ily  in  ilii^  (••.iiiitry,  iiiviilvinK 

I  liin^'-fJiHliiiicc  triiiiHiiii.>wiiin,  .Monif  djitii  (.'ivm  liy  .Mr.  K.  Niot- 

[hutnrinT  in  ii  rec^i-iit  Immiic  >if    "  Kli-klrnieclinik  iiiul   Ma.irlii- 

lli'-iilniu  "  iin-  <if  iiili-ri'.Mt.     Tlii-  aiitlior  '^Wfn  soim-  imrliciiliirs 

|o(  llii-  ^;l•|ll•^llliclll  lit  cli'clricily  in  lii-riiiaiiy,  which  in    I'.ilii 

■uiit.'d    to     lO.liUO.UMl.lHHi'kw.  Iioiirs,  a.H    ruiii|iari>(l    with 

k,i;(N),(MKi,(KN)kw.hoiirH    in    ItM.'l,    iiixi    (li.HciDWH'N   u    |)o!<.''il)h< 

licet  ri(-    network   (-.oviTinx   thi-   ml  ire   coiintrj'.     Tli««    polen- 

litic.M  of  wutiT  piiwi-r  lire  Ix-iiiu  imnili  n|)|ir<>riittiMl  in  Aii.Htriu 

I  (iiTiiuiny,  and  srhrnies  an-  Ix-inu  |)riiinoti>d  for  the  iitilixa- 

Miiii  (if  a  hirj^i'  |iarl  of  th<'  |i'>wi  r  Ik  In-  diTivcd  fniiii  wiiterfallH 

in  Ih"-  .\iiMlrhin   M|>s.     It  is  alu  •lut.-d  that  in  tlvr  near  future 

'•■■riiiaiiy  aiiiiN  at  llir   roiii|ili<tr  i-l<-rtriticiition   of  all  her  rail 

ways  and  th>-  erri'tinn  of  Nii|ii-r  i^>-iii'ralihK  <*tnti<in.M  uniiik  |Hiwrr 

^li-rivi'd  Imth  from  wult-r  nnd  Irmii  the  I'Xitinitntitin  of  her  larK<' 

I'Idii  III  liirf  and  liiiiiMiiiiniiM  i  <»tl      .\  ntili  further  di'velopniiMit 

till-  Ki-niTiil  iniliiMirial  n--  •■(  cli-rtricity  in  large  eitien  for 

kUn}(,  liKJitnigarid  |>iiwi-i  i ,i,l,r..|  |,r,,l.,,l.l, 


Telephone    Exchange    Transfers    and 
Their   Organisation. 


The  following  discussion  took  place  upon  ^Mr.  F.'  G.  C. 
Baldwins  Paper  on  the  above  subject  at  the  meeting  of  the 
Institution  of  Electrical  Engineers  on  Thursday,  January 
21th,  an  abstract  of  which  was  given  in  our  issue  of 
February  1st. 

Mr.  J.  A.  Stubbs  (Assistant  Engineer-in-Chief,  G.P.O.)  said  he  was 
glad  ilr.  Bald-win  virtually  dismissed  the  idea  of  transferring  each  line 
or  group  of  lines  independently,  and  preferred  transferring  the  whole  of 
the  lines  at  one  operation.  This  was  so  much  in  consonance  with 
generally  accepted  conditions  that  often  if  there  were  two  exchanges 
to  be  transferred  and  combined  into  one  it  was  still  miod  practice  to 
arrange  that  both  should  be  transferred  simultaneously.  The  transfer 
of  the  line  plant  by  teeing  from  underground  or  from  underirround  and 
Overhead,  indicated  by  Mr.  Baldwin,  was  undoubtedly  very  sound  prac- 
tice wherever  it  could  be  appUed.  Teeing  lines  at  the  old  exchange  mjoht 
be  much  more  open  to  question.  It  did  not  seem  to  prevent  any  appre- 
ciable advantage  in  arranging  for  the  transfer  to  exclude  that  exchange. 
With  regard  to  the  suggestion  of  transferring  via  the  new  exchange,  he 
did  not  know  that  that  had  been  applied  in  any  case  of  considerable 
importance.  It  looked  as  though  it  would  be  somewhat  cxiiensive, 
because  it  involved  that  the  cabling  of  the  main  distribution  frame  at  the 
new  exchange  should  contain  at  least  double  the  capacity  of  the  existing 
exchange  lines  that  had  to  be  transferred.  Mr.  Baldwin  did  not  seem  to 
much  hke  the  schemeof  tran.^fer  that  he  described  for  use  when  hne  plant 
was  limited.  That  condition  appealed  to  him  (Mr.  Stubbs)  as  having 
considerable  attractions.  This  system  having  been  developed  into  a 
practical  scheme,  he  thought  it  was  also  sound  from  the  financial  aspect 
as  being  economical,  and  in  spite  of  the  difficulties  Mr.  Baldwin  indicated, 
he  thought  it  would  still  be  well  to  maintain  it  as  a  recognised  procedure. 
It  w-as  certainly  advisable  to  inspect  in  advance  the  apparatus  at  the 
private  branch  and  switchboards,  as  the  operators  were  thus  made 
familiar  with  the  idea  of  the  change  before  it  occurred.  As  regarded  the 
transfer  for  an  ordinary  subscriber,  there  was  the  qualifying  condition 
that  with  a  transfer  to  an  automatic  exchange  it  was  imp<issible  to  leave 
the  old  instrument  by  itself,  as  it  was  necessary  to  have  the  usual  calling 
device  on  the  automatic  exchange  system. 

Mr.  A.  Mom  said  the  Paper  brought  out  the  great  difference  between 
the  heavier  and  the  lighter  sides  of  electrical  engineering.  The  power 
engineer  connected  a  consumer  to  his  leads  which  ran  along  the  street 
by  mert^ly  tapping  into  the  premises  :  but  in  the  connection  of  a  tele- 
phone subscriber  the  procedure  was  much  more  complicated,  and  this 
fact  accounted  for  the  wealth  of  detail  Mr.  Baldwin  had  been  obhged  to 
introduce  into  his  Paper.  In  case  of  a  break  also  the  telephone  engineer's 
difficulties  were  very  i-onsiderable.  Recently,  in  the  subway  at  Pic- 
cadilly-circus, a  ga-s  explosion  occurred,  followed  by  cr<'eping  tire.  .Xlwut 
four  main  cables  were  seriously  damaged,  and  before  normal  conditions 
could  be  restored  l9.tHK>  separate  wires  had  to  be  repaired.  With  regard 
to  the  question  of  the  separation  of  the  relay  contacts  by  tiliro  se|Mrators 
for  the  pur|Kiac  of  the  transfer,  he  preferred  a  small  wooden  p<'g  under 
the  spring  of  the  relay.  It  did  not  interfere  with  the  contact  |>oint8  and 
obviated  the  danger  of  leaving  small  |>ortions  of  libre  on  the  contact*. 
The  fittings  should  not  be  dclivercil  at  a  new  eichnnge  until  the  brick- 
layers and  plasterers  had  bwn  cleared  out  or  until  the  w.ills  were  |>er- 
fectly  dry.  Nothing  .so  quickly  lowered  the  insulation  of  the  multiple 
(US  damp  walls,  and  nothing  was  so  destructive  of  the  liiglily  iHilishcd 
switch  fittings  and  the  delicate  contacts  in  the  relays  as  bricklayers"  dust. 
A  transfer  sliouhl  never  be  rushed,  and  if  a  pmvisional  date  were  fixed  for 
its  <-oinplctioii  the  engineer  should  reserve  the  right  to  cxti-nd  it  by.  say. 
three  weeks.  They  were  not  shy  of  t  ransfers  in  t  he  Post  ( Iftice.  Bet  we«n 
thedatcof  the  transfer  fnmi  the  National  Telephone  Co.  and  the  outbreak 
of  war  he  thoiiglit  nine  new  cxcliangc!<  wen-  o)M'ncd  ill  liondon  alone, 
nnividing  for  about  O'J.tNH)  new  suliscribers,  and  as  many  as  19  pro|«>s«ls 
for  new  exchanges  were  under  investigation  when  the  war  broke  out. 

Mr.  K.  S.  HvMi. dealing  with  thvcrtusesof  trail-'  -  ■'     w.is 

the  insuHiciency  of  the  buildings  or  ap|>arntu>  'f 

subscribers  :    another  cause  was  the  iiivd  for  <-li  '  mi 

single  wire  to  nietallii-  circuit,  from  magneto  to  .,,,,,. ,,  ..,,,. 

to  the  nutomalic  system.      A  third  cause  wax  lerininiition 

exchange  premises  or  the  Alt<*rnt>ioii  of  the  tlicorctir.-il  criil 

re>iiill  that  ev'-ry  new  «ub»crilier  inM'lvt- 1 

mileage  and  h'ss  in  transinisHion       IV  ;  ;  .-r 

scheiliileof  tlw  W'>rk  nlieveil  thi-aiiMcl-  ■  » 

days  biHiTc  a  transfer.     The  iiieth".!  ..(  „i, .  .  ,| 

ill  the  Taper  he  thought  miglit  ii"t  bi-  |«.««iMr  m  ,i  mi  n 
liiit  where  It  wa"  possible  by  the  pn.vi«e-„  ,.(  .,  (.  w  „,i  ,i 

cutout  a  tn-nieiiiloii*  iiiiniber 'd  theextcninl  tees,  nml  >v  .  ^ 

there  wore  a  large  number  o(  faiillK.      It   Mn-)  «"no-lMi 
|«i*ltiontos|>en<l  morr  ea  (ill  nl  nnd  avoid  hi-n\  v  n-nim,  .ft 

really  a  revenue  chargr  when  pliiiii  "' -        '     -     '   ■  ■  -h 

value.      A  few  vi'iim  Ago  the  t4<<'iii>'  'le 

tr-mlileif  the  thtee  win-Hint  he  111,.  I.  r, 

Tiiere  was  n  ilmiger  of  cutting  tin-  »i.  .      ..  ..        ■>  u,.. , ...    i  Imd 

win lid  lie  I  lit  nwnv  aikI  t  he  ,'ieU  led  nilmt  for  nmkiiig  t  he  joint.      A 

trnnntcr  might  be  luaile  in  a  very  •■•Mtii'li'  ulrd  way,  aU hough  the  scheme 
might  look  well  I'U  |M|>rr       When  wi  ninny  cablen  rnlrred  one  manhole, 


>1  tenure  of 

r.'.  with  the 
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and  the  coimections  had  to  be  made  mthout  additional  cable,  there  must 
be  a  watchman  day  and  night.  This  was  avoided  by  taking  the  cables 
inside  the  new  exchange,  as  straight  tluough  joints  could  be  made  which 
did  not  hare  to  be  watched  and  guarded.  However  well  the  work  of 
transfer  might  be  carried  out,  there  woidd  be  a  large  number  of  faults  : 
bat  these  should  be  reduced  to  a  minimum.  He  was  told  that  they  could 
be  got  down  to  0-5  per  cent.,  and  that  was  the  result  of  going  carefully 
into  details  before  the  transfer. 

ilr.  G.  H.  Br  VAST  said  he  was  engaged  on  the  transfer  from  magneto 
to  central  battery  working  of  a  number  of  the  telephone  company's 
exchanges  between  1905  and  1910.  AVith  regard  to  the  insertion  of 
rulnanised  fibre  strips  between  the  contacts  of  the  relays,  he  thought.that 
system  was  inferior  to  the  one  employed  on  the  transfers  to  which  he  had 
referred.  In  1905  and  1906  microscopic  covered  glasses  were  inserted 
between  the  contacts  of  the  cut-off  relays,  then  the  subscribers'  circuits 
were  connected  with  the  new  and  old  exchanges  in  parallel  until  the 
transfer  took  place.  The  operators  at  the  new  switchboard  momen- 
tarily plugged  into  all  the  subscribers'  lines,  so  as  to  operate  the  sub- 
scril)ers'  relays  and  enable  the  glasses  to  fall  out.  This  was  abandoned 
because  some  glasses  did  not  fall  out,  and  others  broke  and  fragments 
lodged  between  the  contacts  and  caused  faults.  Fibre  was  then  tried, 
and  it  was  found  that  a  number  of  the  contacts  were  insulated  by  small 
particles.  Cardboard  and  paper  gave  similar  results,  and  it  was  decided 
to  separate  the  contacts  by  holding  the  armature  in  the  operating  position 
by  means  of  a  match  (subsequently  replaced  by  hardwood  wedges) 
between  the  coil  and  armature.  The  hardwood  wedges  were  used  at 
Gerrard  and  various  other  transfers  in  the  metropolitan  area  from  1907 
to  1910.  The  author  said  where  the  protectors  were  provided  with 
additional  springs  to  admit  of  the  insertion  of  the  test  plug  without  first 
removing  the  heat  coils  the  new  equipment  might  be  separated  from  the 
old  by  inserting  wooden  plugs  between  the  springs  on  the  protectors. 
This  had  a  disadvantage,  as  the  multiple  of  the  new  exchange  was  not 
connected  to  the  subscriber's  lines  prior  to  the  time  of  transfer.  It  was 
the  practice  in  the  metropolitan  area  to  connect  the  new  and  old  ex- 
changes for  about  a  week  before' the  transfer,  and  make  the  final  test  of 
subscribers'  lines  from  the  new  exchange  multiple,  and  the  cut-off  relays 
were  not  disturbed  while  such  work  proceeded.  The  bulk  of  the  junction 
lines  were  connected  to  both  the  new  and  old  exchanges  for  some  days 
prior  to  the  transfer,  and  the  circuits  on  the  new  switchboard  did  not 
interfere  with  the  working  of  the  old  exchange. 

Mr.  E.  A.  L.tiDLAW  said  he  had  found  more  faults  were  experienced 
when  paper,  fibre  or  glass  was  used  for  the  relays  than  when  wood  blocks 
were  used.  It  was  better  to  adopt  some  mechanical  means.  The  method 
of  transfer  described  by  the  author  was  good  but  expensive.  He  found 
that  at  a  large  centre,  such  an  .Manchester  or  C.lasgow,  subscribers  could 
be  informed  that  at  a  certain  time  their  line  would  be  cut  for  two  or  three 
hount,  and,  Saturday  afternoon  being  chosen  for  the  transfer,  it  was 
found  at  .Manchester  that  out  of  300  subscribers  only  about  eight  had  to 
be  kept  |(oing,  and  temporary  arrangements  made  for  them.  Putting 
the  exchange  right  through  in  that  way  saved  a  good  deal  of  money. 
Were  all  the  junction  circuits  put  through  in  the  manner  described  by 
the  author,  or  only  order  wire  and  special  long-distance  junctions  ?  For 
the  junction  lines  l>ctwecn  Gerrard  and  Bank,  with  underground  cables, 
t<t«t  jacks  were  not  employed. 

.Mr.  .(.  I'.  KcMoSDi)  said  there  would  be  a  very  large  amount  of  this 
work  to  l>i'  done  as  soon  as  normal  conditions  prevailed,  and  the  Paper 
would  l>c  lit  even  more  valui'  then  than  now.  Telephone  engineers  might 
question  whether  the  enormous  cost  involved  in  carrying  out  the  work 
an  wt  out  III  the  Paper  was  really  justified.  He  supported  the  author's 
proposalH  more  from  the  service  than  the  engineering  point  of  view. 
r'hangen  hiul  Is'cn  carried  out — luikily  in  the  distant  past — without  due 
re((«rd  l">  the  nervier'  ccinrlitions  and  with  terrible  effect  on  the  service. 
One  mi^lil  think  thi-  i-flcct  woulrl  only  be  local,  but  it  had  taken  months 
iMid  m'lnth*  to  t'ct  back  tin-  Hcrvice  to  the  pre-transfor  standard  and  to 
get  b«<k  the  opinion  of  I  he  public  in  regard  to  the  telephone  service  as  a 
whole,  nnd  it  wan  worth  a  iariic  amount  of  crapital  to  avoid  things  like 
that  iMpiH'nini^.  II  wan  better  to  have  the  <  ables  brought  right  into  the 
now  "«"liange,  iM-cawse  noiiti'thing  might  go  wrong.  Mr.  Bryant  had  said 
it  wn«  iHMaible  to  have  all  Ihi'  circuits  working  in  the  n<'w  exihange  in 
imr.ll.  I  Alii  III.  >>lit  exclinntfe.  nnd  it  almrwt  did  awav  with  all  trimbli-. 
ImI  <.  r   w 


'•  r   wiii   inuili'.     'I'liiit    was  done  at    \icloria,   and    the 
ell  *ilh  no  trouble  to  the  public.     The  trallic  staff  should 

I"  "I"  t.ition  with  till'  engineering  staff,  and  the  details 

ih'  by  both.     The  engineer  in  charge  should  nuiUe 

hi  ■  .ml  llie  seriouK  Ironlile  lliey  might  cause  from 

111  I'.  I'li'-rrupliiig  a  parliiiilar  circuit.     The  most 

f  I  Iwen  rarriid  o\it  ijuile  sueeesslully,  but 

a  '  1  out  without  a  (aull.      .hincliim  circuils 

ail  I  !■'  have  Is'cn  touched  on  in  the  Paper.      If 

lb''  l.iir.li.K  L.  ihi  :tii|M:i  wsoi  B.  Ihi-  iniiuiry,  or  some  sueh  circuit  wi'nt 
wron;;.  the  nulmeriliers  got  the  iiniireiuKm  that  the  transfer  had  been  a 
f.ibii. 

I  he  l-.|i 


a  service ;  and  the  remainder,  if  possible,  should  be  put  thi-ough  by '. 
ordinary  plumbing  and  jointing  work.  It  seemed  a  good  scheme.  The  j 
old  practice  in  changing  from  magnets  to  central  battery  was  to  have] 
condensers  to  the  subscribers"  apparatus  and  use  the  old  appUances,] 
That  had  never  been  the  practice  with  the  automatic.  His  colleague  hada 
introduced  an  advantageous  system,  in  which  there  was  no  condenser] 
in  the  subscriber's  appaj-atus,  and  the  old  telephone  was  teed  across. 

Mr.  He.idley  said  there  was  never  any  case  where  simultaneous-- 
transfer  could  not  be  arranged  for.  With  regard  to  line  plant  alterations,  ' 
the  general  standard  in  the  Post  Office  was  to  use  the  teed  underground-  ' 
overhead  scheme  and  the  grouped  line  scheme.  He  did  not  luiow 
whether  teeing  via  the  new  exchange  could  be  called  standard  practice. 
Mr.  Baldwin  said  the  teeing  of  the  line  to  the  old  exchange  was  un- 
desirable. The  objection  to  that  was  that  a  straight  through  joint  must 
be  made  externally  after  the  transfer,  and  to  avoid  interfering  with  the 
service  it  was  desirable  to  make  all  one's  arrangements  in  advance  in 
regard  to  teeing  with  the  old  exchange.  H  the  groujied  line  scheme  were 
adopted,  two  subscribers'  lines  were  used,  one  coming  through  from  the 
old  exchange  to  the  new  and  the  other  continuing  to  the  old  exchange. 
Certain  work  had  to  be  done  in  the  manholes  outside  both  these  ex- 
changes. A  little  sketch  would  be  helpful  if  the  author  could  supply  it. 
When  brealdng  into  the  new  cable  it  was  easy  to  provide  bridging  wires 
over  the  lines  before  discoimecting,  and  so  avoid  breaking  the  line  down. 
A  diagram  showing  the  arrangement  in  the  manhole  outside  the  old 
exchange  would  be  very  useful.  A  diagram  might  show  where  the  two 
cables,  one  coming  from  No.  1  and  one  from  No.  2  subscriber,  had  been 
opened  up.  He  (Mr.  Headley)  was  probably  responsible  for  introduoittg 
into  the  Post  Office  the  method  of  teeing  the  telephone  for  auto- 
matic work,  but  it  was  used  previously  in  America  so  far  as 
direct  lines  were  concerned.  It  did  away  with  the  expense  of  having 
the  condenser  to  subscribers'  lines  and  also  with  tests,  and  there  was  no 
new  wiring  In  connection  with  private  branch  exchanges,  it  was  quite 
possible  to  arrange  for  the  feeding-up  current  on  the  exchange  line  to  be 
fed  at  the  old  exchange  between  the  break  jack,  the  test  jack  on  the  maia 
frame  and  the  protector  itself.  One  could  fit  the  terminal  strip  on  the 
main  frame,  leading  the  jumper  wire  between  the  test  jack  and  the 
protector,  teeing  them  together  temporarily  and  coupling  from  that  slip 
to  the  repeating  coil ;  the  exchange  side  would  go  to  the  other  side  of  the 
terminal  strip.  Then,  when  the  transfer  was  made,  the  heat  coils  were 
taken  out  and  the  feed-up  current  to  the  old  exchange  disconnected. 
The  whole  of  the  work  at  private  branch  exchanges  could  be  done  before 
the  transfer. 

Mr.  B-iLDWiN,  replying  to  the  discussion,  said  he  agreed  that  th^ 
arrangement  Mr.  Stubbs  approved  for  adoption  when  line  plant  was 
limited  was  a  sound  proposition  in  certain  cases,  but  there  were  many 
cases  in  which  a  simpler  method,  which  would  cause  little  or  no  more 
expense,  was  preferable.  His  experience  of  the  method  of  transfer  with 
limited  line  plant  between  old  and  new  exchanges  was  rather  a  sorry  one. 
The  cost  entailed  by  that  system  during  the  6  to  12  months  of  pre- 
paration for  the  transfer  would  exceed  by  far  the  annual  costs  for  a 
number  of  years  of  the  additional  cable  plant  required.  The  cost  of 
that  system  was  high  compared  with  the  cost  of  the  system  for  transfer 
from  magneto  to  central  battery  exchange,  also  described  in  the  Paper. 
There  certainly  was  a  danger  that  when  using  a  fibric  strip  some  of  the 
fibre  might  adhere  to  the  contacts  and  cause  trouble,  but  he  had  not 
experienced  it.  He  was  sorry  more  had  not  been  said  about  teeing, 
because  that  was  one  of  the  sources  of  trouble  in  the  past.  He  agreed 
with  Mr.  Bynd  that  there  was  an  objection  to  the  method  where  three 
wires  were  used,  the  third  wire  being  left  still  in  the  twist,  but  the 
method  he  (Mr.  Baldwin)  had  suggested  not  only  did  away  with  that 
but  facilitated  the  identification  of  the  actual  wire  which  had  to  bo  cut. 
Break-jacks  in  connection  with  junctions  had  been  mentioned.  All 
juni^tions  did  not  pass  through  break-jacks,  but  in  many  cases  such  an 
arrangement  could  be  put  in  at  small  cost.  He  had  in  mind  a  transfe 
where  fibre  strips  were  used  and  a  test  after  the  transfer  did  not  show 
any  faults  on  the  relays  from  that  cause.  He  agreed  with  Mr.  Ii'.dinouds 
that  everything  that  was  possible  should  be  done  to  ]irevent  interruption 
of  service,  and  he  thought  everything  iiossiblc  was  usually  done.  It 
was  impossible  to  cover  all  the  mailers  referred  fii  by  Mr.  Ednuiuils  in  a 
Paper  of  that  length.  If  Mr.  Headley  wouUl  supi)ly  the  sketches  which 
he  had  suggested  would  bo  of  interest  they  would  doubtless  be  printed 
in  the  "  Journal." 
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'■■'Diminishing     Eddy-Currents    in    Turbo-Generators. —A 

icicnt  AmcrioHii  ])iitent  tuki-n  out  by  Prof.  A.  B.  Field,  and 
(leHirihcd  in  llic  "  Flectric^al  World,"  refers  to  a  device  for] 
iliiiiiiii.sliiiifj  the  excessive  heiitin<;  that  is  ajit  to  occur  in  the 
vi'iil il.it in{;  siiaces  of  tiirho-goucrutors.     An  annular  laminated 
riiiK  of  iiiugnetisalili'  luatrrial  is  located  in  the  annular  ventilat-i 
\i\fi  sjiace,  the.  path  of  lines  of  forei;  enteriiifi  the  space  beint 
thus  diverted   in  a  direction  i)arallel  to  that  of  the  lines 
force  Invversing  the  lichl  uiufiiu't   aiul  the  nia^iuetisable  cot 
parts.     In  this  way  the  fringe  of  nuiLrnetie  lines  into  the  sidewl 
of   the   vent    sjiace   is   largely   iirevented",   and   eddy   ctirrenlf 
eliininated  to  a  c.irrcs|ioiiding  extent.     As  an  additional  :iidl 
in  Hcconnilishiiig  litis  result,  a  series  of  iutrojiressivcly si e|i|ii'd| 
jiiirtioMS  of  the  I  111- I  cmli  siili>  of  the  vent  is  also  proviil.il. 
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By   J.    E.   MELLETT. 


Summary.— The   author    discusses   the    power  equipment  of   cotton  mills.Tand  states   that   in  practically  even'  case  the  electric 

motor,  when  supplied   with   central  station    service,    shows   the   lowest   oixrating  costs,  highest  quality  "of  jiruduct    and  greatest 

production.      In  this  article   he  discusses  the  advantages  in  general  of  electric  driving,  and  gives  detailed  consideration  to  the 

appUcation  of  the  electric  motor  to  the  various  machines  and  operations  involved. 


Thirteen  years  ago  1,100  motors  aggregating  65,000  h.p.  were 
installed  in  textile  mills.  At  the  present  time  approximately  60,000 
motors  totaling  850,000  h.p.  have  been  installed  up  to  January,  1916. 

The  owners  of  the  mechanically  driven  mill  adopt  the  electric 
drive  primaril.v  because  it  is  more  economical  and  convenient  than 
other  tjrpes  of  power.  The  architect  for  a  new  mill  being  built 
to-day  rarely  ever  thinks  of  an.v  other  than  electric  power,  and  if 
central  station  service  is  not  available  installs  generating  equipment 
for  electric  drive.  He  is  also  aWare  of  the  sa\  ing  due  to  the  elimina- 
tion of  shafting,  hangers,  belting,  &c.,  if  electric  drive  is  installed. 
The  reason  why  mills  discard  the  steam  engine  or  turbine,  therefore, 
is  that  they  obtain  (and  admit)  a  lower  cost  per  pound  of  goods 
produced. 


item  in  spinning  is  the  large  number  of  breaks,  which,  to  a~certain 
extent,  are  due  to  the  sudden  start  or  jerk  of  the  belt.^p  When 
operated  by  the  mechanical  method  the  belt  tries  to  take  the  entire  load 
instantly.  The  motor,  however,  does  not  start  with  a  jerk  as  its 
acceleration  on  starting  covers  a  wider  period  of  time  ;  the  speed 
gradually  rises  until  it  attains  normal,  thereby  giving  a  smooth 
speed  curve.  The  advantage  of  this  method  of  startmg  the  machinery 
over  the  old  belt  method  is  obvious,  and  is  another  instance  where 
electric  drive  improves  the  quality  of  yam. 

In  order  to  bear  out  the  argument  regarding  the  difference  in 
speed  regtilation  of  the  engine  as  compared  to  the  speed  variation 
at  the  machine.  Fig.  2  shows  a  tachograph  record  of  engine  and 
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Counter' 
Shaft 


Fio.  2.— Speed  CrRVEs.     Varution  3  per  cent,  .^nd  '20  per  cent. 

countershaft  speed,  tlic  countershaft  driving  looms.  ^p.^'S  shows 
the  speed  variation  of  an  engine-driven  line  shaft  operating  pre- 
paratory machinery  compared  with  the  speed  rogtdation  obtained 
by  the  adoption  of  electric  motor  drive. 

Fig.  2  shows  conclusively  that  there  is  a  variation  in  speed  between 
the  enpme  crank  shaft  and  the  machines  operated,  and  Fig  .3  Ulns- 
trates  the  fact  that  a  higher  average  speed  is  maintained  by  the 
electric  motor.  Tests  prove  conclusively  that  in  the  average 
well-designed  mechanically  driven  mills  the  speeils  on  spinning  nin 
from  3  to  15  per  cent,  below  normal  where  they  an>  not  carefully 


Electrical  Drive 


10  -  '•'.   Seconds 


Steam  Drive 
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Km.   1. — .A    CiiMi'AHATivK    Cfiaiitof  Ki.ErTnic   I'owek    in    Textiie       Kuj.   ;1.— Si'kkl>   Vauiation,  Steam    7    per    cent.,  Eim-rmr   }   pbk 

•Mll.I.H.  CENT. 


I  lie  average  mi/.c  motor  instiilled  in  IinIiIc  niillH  2(1  years  ago 
wiiM  over  20<)  h.p.  and  Ims  been  iiraduiilly  cleerpaning,  which  i.i 
indicative  that  the  mill  niiiii  iip|ir>'i  lati-s  thi'  advantages  of  placing 
(lie  motor  aH  cIomc  to  the  iiiikIiiiic.h  hh  |Hi-i.sili|p.  Fig.  I  allows  the 
de<Tean(i  in  the  avarnge  li.|i.  jmt  motor  and  the  inercaiic  In  h.p. 
iiiHlalled  in  Irxlilc  inillM  from   IHtHl  to  11)1(1. 

Hy  the  iiH<>  of  the  elect rie  ilnvi-  tlir  mill  will  mviiri'  an  incnviMe  in 

production  iinywhen-  from  2  (■>  2"  piT  I'cnt.,  the  nido  of  |K'rcent»ge 

ii.reiiB.'  I.ciiig  depeiiclmt  on  tin'  l\|>e  of  drive  lulopted  mid  llie  ly|M' 

■III  condition  of  uiill  adoptmi^  it. 

Ini'ieaxe  ni  pn>diii'tinii  li\   ilcrlric  drive  w  wvuhmI  ihnxigh  the 

mniiiti'iiance  of  a  nion-  uniloini  r«pi-<'d  on  the  kxiidiiring  iimrhiiieH 

>r  doing  more  work  in  ii  given  tniu-  and  iit<iyilly  on  the  job  lunger 

'nnd    belttT    than    the    prewiil     iiicrlmnienlly    operale<l    iniiehiiieN. 

The  mill  man  cannot   run  tin'  iii<ii  liine*  niiy  faater,  or  oMUn*  any 

eloM-r  Hperd  reuiilalidii  on  (lie  fiiiuH'.     The  eliM'Iric  motor  maintiiiiiH 

at  the  niHchiue  a  Hpeeil  regiilntioii  hn  eloKr  or  rliiwr  than  the  engine 

elf.     The  ineream'  in  prudii.ihui  in  not  Mviin<d  ««  iniich  by  Ibo 

.  Inifher  iipood  n«  liy  the  more  iinirorm  up*-***!  maiiilaiiUMl.      A  RCrioiia 

•  .Mmtrnel   of  km  ard.lr  in  "   The  Oenoral  Kleetrio  Itcview  "  (l'.!i..\.). 


cheeked  all  the  time.  These  conditions  exist  in  the  best  openit<\l 
milhi.. 

Fig.  4  in  a  upeed  record  taken  on  a  main  line  shaft  o|MTating  tho 
spinning  of  a  e«r<lage  mill.  Hefon<  this  test  wnw  uia<le  the  pullevH 
Wen<  overhauled  and  realigned,  the  beltingwas  lookeilover  carefully, 
nil  lly  r(>mo\ed  and  tin-  belts  dresKcil.  Neverthelew,  after  all  tho 
careful  preparation  the  H|Mf<l  n-iortl  told  it.i  own  story. 

It  is  of  interivt,  then-fon-.  to  oIimtvc  Fig.  ft.  and  note  the  uniform 
i<pe»'d  ifcord  lifter  eli-elric  motors  wen>  iii.«talleil. 

It  may  next  lie  well  to  dioeusH  brietly  thi-  |>ower  niiiiirenients 
and  how  thej'leetrie  mototH  nrt<  applied 

I'tlWEII    ItCgriKKMIINTS    ANli    Kl.KlTIUt'AI.    KgllCMKNT. 

Cotton  nulls  generally  can  be  mib-divided  int<i  three  cIasm'«, 
namely,  coarm'  gondii  Hpinning  up  to  18's,  mediniu  poods  18'»  to 
40"»,  and  tine  g«<>di<  on  the  higher  count*.  The  total  jxiwer  re<]iiircd 
t4(  drive  n  mill  in  determined  by  the  niimln-r  i-f  -pindlc*.  spindle 
H|M<f<l.  eoiinl"  »)iMn,  clapw  and  grade  of  f\M<-  m-d.      The 

avenige  liniT  iiuintM  re<niir<>  !<••«.  |>o»er  lb  n  v.uiih  and 

(nun  ligun-'<  available  at  tlii.«  time  the  .i\<  i  <>(  spnnllen 

|MT  liorne  |Hiwer  nins  about  27. 
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If  the  average  indicated  horse-power  of  the  engine  is  used  to 
determine  the  number  of  spindles  per  horse-power  in  a  specific 
instance,  as  compared  with  the  result  obtained  by  using  the  total 
connected  electrical  horse-power,  it  wiU  be  found  that  the  number 
of  spindles  per  horse-power  in  the  latter  case  wUl  be  lower.  Tliis  is 
due  to  the  fact  that  the  individual  or  group  motors  have  each  the 
proper  horse-power,  capacity  to  do  its  immediate  work,  while  the 
engine  gives  only  the  average  indicated  horse-power.  However,  if 
the  average  electric  horse-power  is  used  on  the  same  bases  as  the 
average  indicated  horse-power,  it  will  show  a  greater  number  of 
spindles.  The  average  percentage  of  the  total  power  requued  for 
the  various  departments  covering  all  classes  of  the  mill  may  be 
divided  approximately  as  follows  : — 

Per  cent. 

Pickers 00 

Carding  160 

Spinning  and  spooling -jOO 

WeaWng,  warping  and  slashing 230 

Miscellaneous  machinery  50 

Total : 1000 

Det.uled  Requirements. 
The  Opener  Room. — The  opener  room  machinery  whether  located 
in  the*'main  mill  or  detached  can  be  driven  by  individual  motors, 
or,  if  desired,  the  openers,  waste  machines,  &c.,  may  be  driven  in 
groups  from  one  motor.  The  size  motor  required  wiU  vary  from 
•T  to  15  h.p.,  depending  on  local  conditions. 


Fii;.  4. — Si'EEu    Vakiatios  on  a  SrisNiNO   Huu.m  Link  .Shaft. 

Tlie  Pirl.er  /{rjoni. — The  pickers  can  be  driven  by  individual  motors 
mounted  on  the  "  A  "  frame  and  'belted  to  the  beater  shaft.  These 
motofh  will  ran.ge  from  ^  to  10  h.p.,  depending  on  the  beater  speed 
and  other  conditions.  If  individual  drive  is  not  desired,  the  pickers 
may  be  operated  by  one  or  two  groups,  which  will  include  fans  and 
condenser  equipment. 

I'arditirj  hijxirimenl. — The  general  practice  is  to  sub-divide  the 
cardi;ig  ilepartmeut  into  small  groups  using  from  20  to  SO  h.p. 
motors.  In  tliiH  department  individual  motor  drive  can  also  lie 
adopt/-d  by  uHing  chain  drive  for  the  drawing  frames,  slubbers 
Kpewlerx  and  fine  frames.  Then,  too,  the  roving  frames  may  be 
driven  by  twf>  or  four  frame  slow  sjieed  motors  from  5  to  15  h.])., 
dijHiiriing  on  coiiditioMH.  The  e.\prc.s.iion  "two  or  four  frame" 
mi-aiiM  f>ni'  moUjr  to  two  or  four  frames,  the  motor  being  mounted 
on  the  ceiling  directly  over  the  frames  and  the  motor  shaft  extended 
at  one  or  btilh  endx  and  equip])eil  with  two  or  four  pulleys,  which 
r"-")uire  only  one  belt  for  each  frame. 

The  Hjiinning  Uomn.-  There  is  probably  no  department  in  the 

mill  where  the  vftriulion  in  jxjwer  rcr|uireinentH  is  so  great.      This  is 

rliie  not  only  to  the  quality  of  work,  that  is,  whether  line  or  coarse 

iiiimliini  (ire  Kpim.  ahfl  whether  it  is  warp  or  lilling,    but  also  to 

otli>r  (iielorH,  aM  »i|>eeds,  atMioH|iheric  conditions,  the  attention  given 

to  cleiinlinOHN,  banding  and  the  many  other  detailN  to  be  considered 

in  c'/iiiriei'tioii   with  Mpiniiing.     The  Hpiudles  ait?  driven  by  cotton 

i,.i..|    which  uliM.ri)  nioiidure  reiulily  and  shriuk  or  slacken  respec- 

when  the  liuniidity  in  the  room  riw«  or  falls.      Thcw'eforc, 

i.iifid  tcn-iori  vnrieo,  thepower  n-quired  cliiiMgiH  porceplahly. 

'        ■     'II'  pill  on  tight  to  jirevent  Hiippugo  un<l 

Illy  of  yiim. 

I  itioii  ilue  to  band  tenHion,  &c.,  it  v  ill  be 
liuti  Ihi  ri.iiiltii  obtiiinid  by  iwliial  tent*!  On  ii  friiine 
',  7  in.  lylinder,  J  in.  whorl,  roll   ll!ll  rcvK.  ]ier  min., 

:.-.,*)  revK.  per  min.,  HpimlleK  K.ilHl  revM.  per  min.,  ring 

ij  III  .  r»/o  tmvcUiT,  ini-dium  gravity,  No.  20  wiiri>,  No.  460  roving, 

_'  I  lid.i  lip. 

I'or  cent. 

lull  frame,  Ik.I.IiIiin  full,  (icr  cent,  nf  total  |«iwer KH) 

Kti-I.  <l..wn.  J-  r  ...„l    >,f  (..Iffl  )>r>wrr  1)4 

i:    '  ■  •'  III.  o(  total  |iuwer  02 

!■  r   HII 

r  ...wnr 118 

I  .1 

I  eent.  t4itol  power)  Kill 

\'  ,      «IT    «7 


The  new  bands  required  30  per  cent,  more  power  to  operate  than 
the  old  bands,  but  after  running  for  halt  an  hour  required  only  13 
per  cent,  more  than  the  old  bauds  under  normal  working  conditions. 

Another  factor  entering  into  the  power  consumption  of  the 
spinuuig  frame  is  the  spindle  speed.  Actual  tests  on  ring  spinning 
show  that  as  the  spindle  speed  increases  the  power  required  is 
greater.  The  power  increase  is  not  directly  proportional  to  tlie 
increase  in  spindle  speed,  but  is  somewhat  larger.  These  tests 
also  show  that  with  an  increase  of  10  per  cent,  in  spindle  speed  the 
power  was  increased  16  per  cent.  No  set  constant  can  be  used  !or 
determining  the  power  requu-ed  for  increased  spincUe  speed,  but 
througli  7  to  70  per  cent,  increase  in  spindle  speed  the  ratio  varies 
from  1-6  to  2.  , 

In  electrifying  the  spinning  room  the  mill  man  can  adopt  about 
any  type  of  drive  his  fancy  calls  for.  Five  to  10  h.p.,  indi\'idual 
motors  can  be  geared  to  spuming  or  twister  frames.  Ten  to  30  h.p., 
two  or  four  frame  motors  can  be  momited  on  the  ceiling  and  group 
drive  may  be  adopted  by  mounting  the  motors  on  the  ceiling,  waU 
or  floor.  The  type  and  horse-power  of  these  motors  depend  on  the 
speciiication  of  the  frame,  numbers  of  spindles,  size  of  yarn  spun 
and  numbers  of  ply  and  whether  run  wet  or  dry  on  the  twisters. 

The  Weaving  Department. — The  quaUty  of  goods  produced  by  the 
weaving  department  depends  on  a  number  of  factors,  one  of  the 
most  important  being  the  speed,  which  has  a  decided  effect  on  the 
uniformity  of  the  fabric,  especially  on  open  mesh.  Up  to  the  time 
of  the  mtroduction  of  electric  drive  the  -Weaver  was  not  able  to 
obtain  uniformity  of  speed,  which  is  necessary  for  fine  work.  This 
has  been  due  to  variable  belt  traction,  line  shaft  torsion  and  other 
causes. 

The  application  of  individual  or  group  drives  for  the  loom  shed 
should  be  given  the  most  intelhgent  analysis  in  order  that  the  proper 
drive  may  be  adopted  to  produce  tlie  most  uniform  fabric. 

Individual  motors  ranging  from  \  to  2  h.p.,  geared  to  gear  ring 
and  keyed  to  the  loose  pulley  of  the  loom,  may  be  adopted.  The 
operator  can  start  these  motors  by  tiction  as  with  the  old  lielt 
method.  Light  or  heavy  group  drive  may  also  be  installed  in  event 
the  mi  I  n  an  does  not  think  the  additional  production  wiU  warrant 
the  extra  investment  for  mdividual  motors.  The  spoolers  and 
warpers  may  also  be  driven  by  individual  motors,  from  a  small 
group  or  from  a  larger  group  driving  some  other  department. 


poooooooc 
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Fiii.  5. — ^The  Speed  Vakiation  on  tue  Same  Shaft  With  Electric 
X5iuvE. 

'  hith  lioom  and  Machine  Shop. — Finishing  machines  can  be 
purchased  with  individual  motors  attached,  but  for  the  mechanically 
driven  mill  changing  over  to  electric  drive  it  has  proven  more 
economical  and  satisfactory  to  drive  the  various  finishing  machines 
ui  groups,  uemg  a  10  to  25  h.p.  motor.  The  horsepower  required, 
however,  depends  on  the  capacity  of  the  mill  and  type  of  goods 
maiuifaclurod. 

In  nearly  all  mechanically  driven  mills  the  machine  shop  is 
operated  by  a  jack  shaft  from  the  main  shaft,  and  when  electrified 
is  pnierally  driven  in  a  group  by  a  5  or  10  h.p.  motor.  The  humi- 
difier pump  is  driven  by  a  5  to  15  h.p.  motor,  depending  on  the  size 
un<l  number  of  heads. 

Sloihiny  and  Sizivg.—ThiH  department  is  usually  driven  by  one 
molor,  the  slivshers  and  size  kettles  being  grouped.  Tlu<  power 
ii'ipiircd  varies  willi  the  nuinlier  of  machiiies  iuslallcd  and  actual 
leatH  show  3  to  7  beam  slashers  rc(|iiiio  from  27.">  to  ~i  h  |>.  each. 
Steam  is  used  in  nearly  all  cotton  mills  for  some  pinim.sc. 

Th(^  average  mill  has  not  the  measuring  equii)mciit  to  determine 
areiiralcly  the  Btcam  nM|uiii'meiils  fur  each  ilrparlmciit;  the 
Hlashing  does  require  considerable  stoam,  but  it  docs  not.  in  the 
average  case,  Use  20  to  25  per  coul.  of  the  total  fuel  rii|uiiv(l  f(U- 
2>ower  jitirjtoBPH. 

Te.ttH  have  shown  thai  in  a  mill  operating  cniulcii.siiig  and  using 
livoHteam  for  Hhisliing  with  apiiioximiilcly  22.I1IMI  iMiMJiiciug  spindles, 
spinning  I2'h  to  ;tS'H  ym-ns,  ami  Hliishiiig  l,'").lMiii  (i,  20,000  lbs.  per 
WiM'lc,  the  quantity  of  Hlemii  nsed  Utr  flic  .Hlji.Mliiiig  ri'|)icscuted 
7  per  I'ciit.  of  the  total  Hteam  for  power  pui|ins(s.  The  cslinuites 
m(iili>  oil  the  niliiuinl  of  sleani  reijiiircd  frir  tlii,s|iMi|iose  licfore  the 
(cMtn  were  miiHo  were  from  18  to  20  por  cent,  of  the  total  furl  iiseil. 
{To  be  concluilal.) 
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Notes  on  the  Design  of  Electromagnetic  Machines.' 

PART  III. 
DESIGN   OF  .A.X  ALTERXATING-CURREXT   TURBQ-GENERATOR. 

IJj-    ST.VNLEY    PARKER   SMITH.    D.Sc. 

(Continued  from  page  6IJ6.) 

Summary. — In '  Part  I.  of  the  article  the  author  deals  with  some  of  the  main  principles  underiying  the  design  of  altemating-carrent 

generators      In  Part  II.  these  principles  are  applied  to  the  desisrn  of  a  low-speed,  three-ph.i.se  alternator,  giving  750  kw.  at  2,200  volts 

when  runnin;  at  a  speed  of  250  revs,  per  min.     In  Part  III.  a  three-phase  turbo-alternator  is  designed  to  give  2,000  kw.  at  3,000  revs. 

per  rain,  at  a  line  pressure  of  500  volts,  and  the  mechanical'stresses  in  the  rotor  are  discussed. 


3.  Calculation  of  the  Magxetlsatiox  CuRVE.f 
Though  it  i.s  not  possible  to  settle  the  dimen.sions  of  the 
magnetic  circuit  until  a  rough  estimate  of  the  rotor  winding 
and  the  cooling  properties  of  the  madiine  has  been  made, 
in  the  present  instance  the  j)articulars  given  in  the  drawing 
in  Fig.  18  will  be  regarded  as  satisfactory,  and  the  way  the 
several  dimensions  are  arrived  at  can  be  c.xplained  as  we  go 
along. 

In  axially-ventilated  niachines  only  a  small  part  of  the 
cooling  air  passes  along  the  air  gap,  .so  that  the  length  of  the 
gap  can  be  fi.xed  with  regard  to  mechanical  considerations 
and  the  requ'renients  of  pres.sure  regulation.  The  length  of 
the  gap  has  been  fi.xed  at  2  cm. 

For  cooling  the  stator  there  is  a  large  number  of  axial 
chann(;l.s  through  the  stator  core,  as  shown  in  Fig.  18  b.  Behind 
the  slots  there  are  .30  axial  ducts,  each  2-.ox2-2cin.,  whilst 
through  the  core  there  are  114  round  holes  of  4-5  cm.  diameter 
arranged  in  four  circles.  With  six  «tat(lr  segments  and  21 
holes  per  segment  arranged  in  this  way,  successive  layers  of 
plates  can  overlap  halfway  with  the  keyways  as  shown. 


r    O 
C  C  O  O  o  ^ 

^    C    ^    r 


Km.  IHii.     Am.\i.  Hm.K 


•StaTiH;  CllKK   Sgcmknt. 


For  cooling  the  rotr>r  axial  duets  are  provided  below  the 
wound  nlot^,  and  i-nipty  slots  are  cut  in  the  pole  centres. 
The  empty  slots  arc  rlo.scil  by  mh'iiiis  iif  stei-l  wedges  to  reiluec 
the  ri'liietiince  nf  the  air  gap  in  this  part. 

Thr  design  iif  th"'  niliir  slotting  calls  for  considerable  care 
unci  judgment  both  to  pri-vi-iit excessive  throttling  of  lliellux 
and  to  find  tin-  most  eronomieul  spri-iid  cif  thr  wiiuling  over 
till-  pi'riphery.     The  siiluriition  of  the  flitlen-nt   parts  o(  the 

rotor  can  be  discus.srd  im  llie  iidciilation  pror !■•,  but  to  tiiul 

th •■  lie.st  spread  of  the  rotor  umding,  dilTerent  iilscs  will  have 
!'■■  considered.  The  tln'orilicul  aspect  o(  this  subject  was 
'  ligatcd  by  thi'  aittlioi  in  a  I'aper  eiititb'd,  "  The  Non- 
'  lit  I'ole  Titrbo-.Mli'rnutoi  and  it«  Cliarucleristics,"  pub 
■  d  in  the  ••  I'roc,  •  I.K  K.  Vol.  XIAll,.  p.  ri(i2,  by  roii- 
'•Killing  ll ITect  of  the  iiitio  of  till!  .Wouiiil  piiil  of  the  pole- 


pitch    to    III! 


whole  p 
tl.io      I 


>le  pilrh  on  the  M.VIK. 

r.Mi  I    mI  tbi 


•  ftbe  lot 


>r  wihiliii)^ 
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'  i  )  -.,.   ..,,,.1  III.  111. I  |. 
(  .'.  mm  (\.ii  i,\ 

I    In   wiillim  lliiK  •!.,  I 

Niville.  Il.8c.,«rviivnri|> 
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practice  it  is  usual  to  have  three  to  five  coils  per  pole,  and 
if  we  take  13  slot-pitches  per  pole,  then  with  five  coils  per  pole 
yJ=10/13=0-77  :  whilst  with  four  poles  per  coil  yS=8/13=0-62. 
Thus  by  working  out  these  two  cases,  we  can  find  which  value 
of  /S  is  the  better. 

We  shall  first  calculate  the  magnetisation  eur\'e  for  the  case 
when  /9=10/13,  or  13  pitches  with  10  wound  slots  per  pole,  using 
the  method  to  pre-determine  the  open-circuit  characteristic 
which  has  been  described  by  the  author  in  the  Paper  just 
referred  to.  but  extending  it  to  take  into  account  the  effects 
of  the  stator  and  rotor  leakage  and  the  saturation  of  the  stator 
and  rotor  cores. 

First  we  calculate  the  air  Uiw.'t  for  the  wound  and  unwound 
parts  of  the  rotor  and  the  saturation  curves  for  the  stator  teeth, 
rotor  teeth  and  pole-centre,  under  the  asstiinption  that  no 
rotor  leakage  is  present  (the  stator  leakage,  of  course,  only 
apjiears  in  the  calculation  of  the  exciting  current  on  load). 
The  magnitude  of  the  rotor  leakage  is  then  conijiuted  and 
the  saturation  curves  are  correspondingly  reduced  and  added 
to  the  respective  air  lines,  thus  giving  the  relation  between  the 
flux-density  in  the  gap  and  the  exciting  am])ere-turns  at  any 
jjosition  on  the  rotor  |ieriphery.  From  these  resultant  mag- 
netisation curves,  the  flux  per  pole,  and  conseipiently  the 
induced  E.M.F.,  corresponding  to  any  given  excitation  can 
})e  found.  Lastly,  the  effect  of  the  cores  is  allowed  for. 
Though  not  es.sential,  it  is  convenient  to  carry  out  the  work 
giaphicallv  wherever  possible. 

The  main  magnetic  circuit  of  the  non-salient  pole  machine 
may  be  divided  into  the  following  parts  : — 

The  air-gap.  The  rotor  pole-centres. 

The  stator  teeth.  The  .stator  core. 

The  rotor  teeth.  The   rotor  core. 

The  reluctance  of  the  wound  jiart  of  the  rotor  is  different 
from  that  of  the  unwound  part  (or  pole-eentre.s)  when — lis  is 
usual — the  latter  is  either  left  unslotted  or  is  slotted  differently 
from  the  wound  part.  Also  the  effect  of  leakage  is  not  the 
sami'  on  the  two  parts. 

(ri)  Tlif  Air  Lines. — Since  about  three-fourths  of  the 
ampere-turns  on  no-load  are  needed  by  the  air-j»ap.  the  n- 
luctance  of  this  part  of  the  magix-tic  circuit  must  be  can'fnlly 
estimated.  The  slot-openings  and  radial  ventilating  ducts 
inerea.se  the  reluctance  of  the  gap  by  decreasing  it.s  etteetive 
area,  or  by  increasing  its  effective  length.  whiclieviT  way  wo 
prefer  to  regard  it.  The  nuigiiitude  of  this  contraction  of 
area  or  i-xteiisioii  of  length  depends  on  the  ratio  of  the  o|M-ning 
in  i|uestioii  to  the  gap  length,  aii<(  has  been  ealculattKi  by 
Carter.  Thus  if  y,  denote  thi>  slot-|>ilch  and  .^y,  the  skit- 
opeiiing.  then  the  effective  length  of  this  slot  pitch  v«  <•* 
reduced  to  y,  i/.  ."j,  whrre  i/  i«  called  Ciirter's  coeflicient. 
The  value  of  1/  iw  A  function  of  opening 'gap  i.s  given  in  the 
pen- lolls  article  on  contiiuioiiH-eurrent  iiiariiihe.s. 

W.-  have,  then,  th<'  ratio  of  the  effective  to  the  acttul  g.-ip 

of    the  rtitiu  of  tho  effective  to  the 


ai  lu.il  -.i|' 
called  the 

./A. 


\uv  hml  tlip  ■■i.ii|>er«lii>ii  of  Mr. 
iil'iit  uX  liw  City  Mid  (tiiildn  |-:ti|iini«nng 


I'M/.       Ill    the    pies. 

I Ilicieiit   and   denote  i 
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In  turbo-alternators  and  induction  motors,  however,  there 
may  be  slots  and  ducts  in  both  stator  and  rotor.  Now,  Carter's 
results  assume  there  is  an  equi-potential  surface  opposite  the 
slot-opening,  and  when  both  stator  and  rotor  surfaces  are 
slotted,  this  equi-potential  surface  will  be  somewhere  in  the 
gap.  Supposing  this  surface  to  be  known  and  the  gap  /^  to  be 
di\'ided  by  it  into  the  two  parts  /j  and  /o,  the  effective  length 
of  the  whole  gap  will  be  kjlj^-i-kj2y  where  the  extension  co- 
efficients l\  and  ^2  are  calculated  for  the  gaps  /j  and  /j  ii  ^^^ 
usual  way.  The  problem  then  is  to  find  the  position  of  the 
equi-potential  surface. 

Consider  the  instant  when  a  stator  slot  is  exactly  opposite 
a  rotor  slot,  then  if  the  field  around  a  slot  is  a  function  only 
of  the  ratio  :  slot-opening/gap,  the  position  of  the  equi-potential 
plane  will  be  such  that  l^  :  '2=^1  •  -'2'  where  Sj  and  Sj  are  the 
stator  and  rotor  slot-openings,  for  in  this  case  the  field  around 
a  stator  slot  will  be  an  exact  image  (to  another  scale)  of  the 
field  around  a  rotor  slot.  For  want  of  more  exact  knowledge, 
we  shall  as.sume  this  also  to  be  the  position  of  the  equi-potential 
surface  in  the  gap  for  other  relative  positions  of  stator  and 
rotor  teeth. 


35  OOOf— 15000 


that  is 


and  similarly 


fc'i—fk'g 
'1 

tV9 ^T  A/fl 


Substituting  in  the  above  expression  for  kf  we  then  get 
kg=l+k^tH-g2, 
where  we  ouly  need  to  calculate  the  extension  coefficients  for 
the  whole  gap. 

When  there  are  radial  ventilating  ducts  also  we  then  have  : 

kg={l+k;,+k;2)(l+k',3+Ki)' 
where  l-j-iji-|-ij2  is  for  the   slot-openings,  and  l+^'^3+^v'4  is 
for  the  duet-openings. 

This  very  simple  method  of  dealing  with  two  slotted  surfaces 
was  suggested-  by  Mr.  Neville,  who  found  that  the  above 
expression  is  also  true  when  all  the  stator  slots  are  midway 
between  the  rotor  slots. 

Applying  this  correction  to  the  present  design,  we  have  for 
the  stator  slots  : — • 


opening     0-8 


?ap 


2-0 


=04  ;   y=0-07  ;   ^Vi= 


5-67 


5-67— 0-07  xO-8 


=1-01, 


500  1000  1500  2000     at.  per  cm.     ZbOO 

Flo.  19. — Maonetisation  Cukves  rou  Tuebo-rotor  Steel. 


Denoting  by  kg  the  rcHultant  extension  coefficient  for  the 
whole  air-gap,  we  then  get 

k„L 

when(i(j, 


-=l-(Ks7. 


*,+' 


-k. 


I  ills  «-x|irrH,i.,n,  ih<-ii,  <iui  lie  \i«cd  for  ciilculating  the  cx- 
t<'n«i«ii  (cir(Fi(  i.nt  r.f  f  h<-  iiirKii|)  wli>-n  there  are  mIoIh  (or  duels) 
in  both  Hlutor  iiiid  rotor  of  u  iurbo-ulteniator  or  induction 
motor. 

Jf,  howovpr.  we   write   A-j^  l-fijand  /cj^l -| /.j,  then  for 

Ii  OK  we  Imvij  in  turbo-alternutor8,  it  in  found 

I  jiart  k[  or  k(.  of  tlio  cxIenMion  coi'flicient 

■■■■.■    projdirlionul    to    tlic    r/itio  :  openinjj/gup. 

J  hat   ID    to   say,    i(    we    cuicnliile    the    I'Xi.'nsion    ifieliicii'nt 

*ffl     1  (^»i  ("T  the  uliole  gop  I,,  th<'n  we  find 


and  lor  the  rotor  slots  : 

opening     2-8  a  01      ;        7 '36 

Thus,  k'si=kgi-1^0m  and  fc;2=A;^a-l=0087. 

There  are  no  radial  ducts  in  this  inachuie,  the  mode  of 
ventilation  being  jiurely  axial.  Further,  the  rotor  slots  in 
th<^  centres  of  tlie  rotor  ]«p|es  are  closed  by  steel  wedges, 
making  the  rotor  .slol-oiiening  zero  over  this  part,  hence  we 
get  tiie  following  values  for  the  extension  coelliriciits  :— 
For  tiie  wound  part  of  rotor  : 

For  tliu  unwound  jiiirt  of  rotor  : 

/,;=.n-^^, -I'Oi. 

The  elTective  length  of  the  air-gap  will  I  Ken  \n-  :— 
J'"or  the  wound  part  of  rotor  ; 

•       /j.-y„     l-lx2-0-2-2cm. 
i'or  till'  iniwoioid  j)art  of  rotor  : 

i;=.i;;/,=i.oix2-o=202cm. 
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Taking  Bg=lO,000  as  a  convenient  value,  we  have  then  for 
the  ampere-turns  per  pole  : — 

For  the  wound  part  of  rotor  : — 


^rj=-^Bi,?;=7,960x2-2  = 


17,500. 


For  the  unwound  part  of  rotor  : 

AT" =-^BgK=7, 960x2-02  =  16, 100. 

The  air  lines  can  now  be  plotted,  and  are  shown  in  Fig.  2.3a> 
curve  (1)  being  for  the  region  of  the  pole-centres,  and  eur\-e  (2) 
for  the  remainder  of  the  rotor  periphery. 

In  settling  the  scales  for  these  curves,  it  is  usually  enough 
to  make  B^  =10,000,  and  the  maximum  ampere-turns  per  pole 
1^  times  the  maximum  value  needed  for  the  air  lines. 

{h)  The  &il II ration  Curves. — These  curves  are  calculated 
under  the  assumjjtion  that  the  whole  of  the  flux  passes  radially 
through  the  rotor  teeth,  air-gap  and  stator  teeth,  the  correc- 
tion for  rotor  leakage  being  made  later.  For  the  area  of  the 
iron  paths,  any  convenient  sector  cari  be  considered,  e.g.,  a 
slot-pitch,  a  pole-pitch,  or  the  whole  circumference.  A  con- 
venient sector  is  one  slot-pitch,  and  we  shall  assume  this  in  all 
the  following  calculations. 

Let  A  J  denote  the  actual  gap  area  over  the  whole  periphery 
at  the  centre  of  the  air-gap,  and  iS  the  number  of  slot-pitches 
in  the  rotor  or  .stator  periphery  as  the  case  may  be,  then  Ag/S 
denotes  the  gap  area* corresponding  to  one  slot-pitch.  Let  Ax 
denote  the  iron  area  at  any  section  x  in  the  tooth  considered, 
and  Bx  the  apparent  flu.x-density  in  the  iron  at  this  section, 
that  is,  the  density  assuming  no  flux  passes  up  the  slots  or 
ducts,  then  for  a  densitv  Bg  in  the  gap,  we  have 

o 
hence  the  upparcnl  flu.v-density  in  the  iron  will  In- 

_  b;{A„!S) 
^'-    A.    ■ 

The  area  of  l/ie  f/np  Ag  is  calculated  at  the  centre  of  the  gap. 
80  that  A f=n(D  -  lg)Lg,  where  Lg  is  taken  somewhat  larger 
than  the  core-length  />,  to  allow  for  fringing  at  the  ends. 
This  correction,  however,  is  small,  since  skin  effects  prevent 
flux  entering  the  .stator  cast-iron  end  plates,  and  a  sullicient 
allowanci'  will  be  made  if  we  take  /,,  -  A  ;  l,  (i.e.,  core-length  -f- 
gap-length)  whence  we  have  .4, =.t((;.j-2)(10O  +  2)  -20,20(1 
cm.* 

The  iron  arm  Ax  is  Himi)ly  the  product  of  the  iron  length 
and  tooth  width  at  the  section  .r,  i.e.,  Ax~L,l>x,  where 
bx-  !ix~Hz,  and  //,  and  *•,  denote  the  slot-pitch  and  slot- 
width  respectively  at  the  section  i-onsidered. 

Kor  the  unwound  part  of  the  pole,  tlie  section  r  is  taken 
hetweeii  the  centre  lines  of  the  two  neigliliouring  wouml  slots. 

Owing  to  the  high  saturation  reached  in  many  parts  of  the 
inuunetic  jiath  in  turiio-alternutorH,  a  consideruble  amount 
of  flux  pa.Hses  tlirougli  the  slots  ami  flucts.  which  form  parallel 
paths  to  the  iron.  This  nect'ssitates  an  important  correct iou, 
for  the  actual  di-iwity  HJ  needs  apiireciubly  fiwir  ampere- 
turns  than  the  apparent  density  li^  when  tin-  liilter  is  hii^h 
and  the  area  of  tlie  piinillel  nir  path  /!„  is  conxid.raMe. 

The  correction  for  the  uir  paths  \h  made  in  a  -"impli"  manner 
by  drawing  a  number  of   11-11   iiir>e«  ivs    in    j-'ii^    I'.t  for  the 
steel  in  question  for  varioii-i  \  aliii's  of  the  ratio  A',,  whore 
total  areii     .!„     .1  ^      /, 

I,/., 

loWN 


A'. 


I, 


at  any  section  r. 

The    llll\    <I>    11 


"g 


i 


iron  area 
These  eur>-es  are  <led 
throiii^h  any  section  is  : 

<I»    AJI^AJii, 
■o  that  the  apparent  llu\-ilin«ify  W,  in  the  iron  i« 

B.    ^     '\'U\Bi     I*// K//+4;t3) 

jrheii'  J  is  i|ii<  iiiteiiNity  of  mattnetisAtion. 

kfrom  the  ll-H  cur,e  for  the  Meel    uted.  we   liiKi    the  rune 


B=/(4,t3[)  straightaway,  and  then  by  giving  Ks  suitable  values, 
we  obtain  a  series  of  cur\-es  like  that  shown  in  Fig.  19.  Such 
a  set  of  cur\'es  must  be  drawn,  of  course,  for  each  particular 
brand  of  stamping  or  forging  used,  and  is  essential  for  the 
high  densities  met  with  in  these  machines.  The  cujres  shown 
in  Fig.  19  for  turbo-rotor  steel  have  been  obtained  in  this  way 
from  the  B-H  curve  marked  A'j=l'0.  In  passing,  it  mav  be 
mentioned  that  this  curve  does  not  represent  a  particular 
grade  of  steel,  but  has  been  constructed  from  data  obtained 
from  various  sources.  Failing  more  accurate  information, 
the  curves  in  Fig.  19  can  be  u.sed  for  the  high-grade  steel  used 
in  modern  practice  for  solid  turbo-rotors. 

(i.)  The  Sl'ilor  Teeth.^The  stator  teeth  are  sometimes  of 
rather  complex  shape,  due  to  the  presence  of  an  axial  duct 
above  or  below  the  .slot  copper.  On  account  of  heating,  the 
flux-density  in  the  teeth  of  50-cycle  machines  is  seldom  high  ; 
consequently  only  few  ampere-turns  are  needed  for  this  part 
of  the  magnetic  path — about  1  per  cent,  of  the  total  excitation 
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Kill.  i!o. — (JRAPHKUL  Method  of  Fisdiso  Mean  Valcb  of  AMrr.KE- 

TCKS3   PKU   CM.    FOB   RtlTllB  TeKTH. 

— so  that  u  simple,  ap]>roximato  method  can  be  used.  In 
most  cases,  sullicii<nt  accuracy  i.s  obtained  by  taking  three 
equidistant  .sections  in  theiooth — i>ne  at  the  periphery, 
one  at  the  root  and  one  half-way  down  thi-  tooth  The 
ileiisities  and  corresponding  values  of  (he  aiujiere-turus 
per  cm.,  (i/,,  rt/j.n^,,,  an-  then  found  whence  the  mean  valtie 
can  lie  obtained  by  means  of  Suu|)Siiirs  rule,  since  the  several 
values  he  nearly  on  a  parabolic  curve.  Thus 
a/  =  *  («/,+  !  fi/,+«i'i) 

In  exceptional  case.N,  it  may  be  needful  l.i  i.kki-  five  section.*, 
and  We  fhi'ii  have  for  thi'  mean  valu' 
•1/  --,•»(«<,  ^^  o't  !'2al. 

The  stator  iron-length  Li  is  ST  cm.,  .iiel  liic   >;.ip  area  over 


.'HiOi 


The 


stator    Hlut-pitch    is    ./,  .s'    id.'Jixi  :m 
ri'ipii'-ite  amperi'-turns  for  tin-  stator  teeiji  li..      '  ' 

(or    /*-,     T.IHHI,    .S.tKHi.  ,><,.'-i(Nl    and  ".t.tH^tt  ; 
saturation  curveis  shown  plotteii  as  (.'I)  III  I    ^ 
that  tlieaiiipi>n<-tiirns  for  the  stator  teeth  liavevery  little 
on   the  toijtl  tnugnelisalion,  and  in  any  citse,  only  the 
reiilre  |s  ulTeeted.  I  he  den-.ity  In  the  teeth  opptv»ite  the  wound 
part  of  the  rotor  being  nei^jigibjy  small. 

(II  )  77i.  Holm  Trrlh  The  evritation  for  the  mtor  teetll 
has  to  be  calcuhkted  in  much  ^reuti-r  detail  than  that  for  tic 
stator  teeth  ;    for  the  rotor  teeth  are  not  onlv  verv  lony.  ImU 
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the  width  varies  between  wide  limits,  and  the  densities  reach 
the  most  extreme  values. 


Actually,  of  course;  these  calculations  are  made  in  tabular 
form,  all  the  above  items  appearing  along  a  horizontal  line  in 
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(1).  Air  line  for  unwound 
part  of  rotor. 

(2).  Airlineforwoundpart 
of  rotor. 

(3).  Saturation  curve  for 
stator  teeth. 

(4).  Saturation  curve  for 
v/ound  part  of  rotor. 

(5).  Saturation  curve  for 
unwound  part  of 
rotor. 

(4').  Saturation  curve  for 
wound  part  of  rotor, 
corrected  for  end- 
bell  leakage. 

(5').  Saturation  curve  for 
unwound  part  of 
rotor,  corrected  for 
end-bell  leakage. 

(6).  Slot  leakage  curve. 

(5").  Curve  {5')  partly  cor- 
rected for  slot  leak- 


(5' 


').  Saturation  curve  for 
unwound    part     of 
rotor,  corrected  for 
end  -  bell   and    slot  v 
leakage. 
Magnetisation    curve 
for  unwound  oart  of 
rotor  =  (l)-t-(3»  -I- 
15-"). 
Magnetisation    curve 
for  wound   part  of 
rotor=l2)-!-(4'). 


Fig.  23. 
(A)  JLic-xETiSATioN  Curves. 
{B)  Distribution  of  Rotor  Ampeee-tukns. 
(C)  Flux  W.^ves  on  Open-circuit. 


To  find  the  ampere-turns  for  th(?  rotor  teeth,  the  wedge,  slot 
and  duct  portions  can  be  dealt  with  separately,  the  mean  value 
of  at  for  each  part  being  found  by  aid  of  Simpson  s  rule. 
Whenever  Bx  exceeds  1 8,()00,  correction  must  be  made  for  the 
flu.\  in  air  by  calculating  K,  and  using  the  cur\-es  in  Fig.  19.* 
When  graphical  aids  are  used— as  in  the  present  case — 
sections  must  l)e  taken  where  the  flu.x-dentsity  undergoes  rapid 
change,  and  at  otiier  suitable  places.  The  several  values  of  at 
are  tlien  pb.tted  with  the  tooth  as  base,  as  shown  in  Fig.  20 
(drawn  for  /i^ -^7,5(X)),  and  the  area  of  the  curve  measured 
by  means  of  a  planimeter,  whence  the  mean  value  of  at  is 
found. 

The  points  thus  calculated  for  jB, ^4,000,  5,500,  C,500  and 
7,5(JO  are  shown  plotted  in  l<'ig.  23a,  giving  the  curve  (4)  for 
the  wound  |»art  of  the  rotor. 

Ah  an  illustration  of  the  method  of  calculating  the  value  of 
at  at  any  given  section  in  the  teeth  with  a  particular  flu.x- 
density  in  the  gaj).   we  shall   work   through  an   example  for 
wrtion  G  in  Fig.  20  when  /ij^7,5(tO. 
H  r II  III  Jilt :  — 

I)epth  of  Bection  from  periphiTV  :  .r=--8-5  cm. 
iJianieter  at  r  :  Dx=  (il-2xH'r)=4l-0  cm. 
HuUiT  nlot-pitch  at  X  :  //,  =  rr/^x/'S  -rt41/26-=-5-.'52  cm. 
f{olor  Klot-width  at  j:  :   n^     2-K  cm. 
JCotor  tooth-width  at  J  :  li^    5-.'i2    2-8     2-52  cm. 
Irtin  area  at  jr  ;   A^     l^li^     100  ,.  2-."2     2r)2  eni.'f 
Total  area  at  x  :   Li/x     lOO  ,•  5-.'12     ,'i.'J2  cm.-. 
Katio  of  apparent  dcnuity  at  /■  to  aMsinried  gap  density: 
HxlIig^iAgi'S)  A,  -  (20,200/2(i)/2rj2 -=:i-OH. 
|{tttio  of  tr.taLto  iron  area  at   /  ; 

A'.     L;/JA^    5:}2/arj2-211. 
\--<;„r,\  V.J f  n^  :  7,.r,,M), 

.liie  of  /i,  ;    7.500  x;j'OH.    23,100. 

111.'  of  fit  fr,-  Ki..,    \'.))  :    M(lf), 


their  respective  columns  ;  but  the  above  outline  shows  clearly 
how  the  magnetisation  curves  are  obtained. 

(iii.)  The  Rotor  Pole-centres. — The  unwound  part  of  the 
rotor  of  this  machine  is  slotted  for  purposes  of  ventilation, 
but  the-  slots  are  made  smaller  than  the  wound  slots  and  are 
rounded  at  the  bottom  to  reduce  reluctance.  Since  the  three 
slots  in  the  pole-centre  are  closed  by  steel  wedges,  the  whole 
of  the  unwound  part  is  treated  as  one  wide  tooth,  having  a 
pitch  equal  to  four  rotor  slot-pitches — that  is,  to  the  distance 
between  the  centre  of  the  neighbouring  wound  slots.  The 
presence  of  the  different  slots  in  this  part  make  it  needful  to 
take  more  .sections  than  when  it  is  unslotted — indeed,  in  the 
latter  case,  it  is  often  enough  to  take  five  sections  and  apply 
Simpson's  rule  to  find  the  mean  am])ere-turns  per  cm.  It  will 
be  noticed  that  in  accordance  with  the  foregoing  there  are 
,S'  =  2G/4  pole  centre  ])itches,  so  that  the  gap  area  over  a  single 
liitch  :  /ly/*'=20,200x  4/26^=3. 100  cmX  The  mean  ga]) 
den.sities  B^  are  taken  as  6,000,  8,000,  9,000  and  10  000. 
As  for  the  rotor  teeth,  so  here,  we  can  find  the  mean  value  of  at 
gra])hically.  The  ]>ole-centre  satuiatinii  curve  is  plotted  as 
(5)  in  Fig.  23a. 

(To  be  com i lined.) 


jnihlithril  .(li'irllv. 


.|...l    l._v    Mr    S     N,. 


I    rpniilrcd 

Ml      Will      Ih> 


Snherc-Gaps  for  Li^lilniiig  Arresters.* 

I«v    V.    II.   «iOOI>WlN. 

All  forms  of  hiHulntioiis  ]ios,sc8h  tlu'  viihiiilile  piDperty  of  reqviirmg 
a  delinite  of  iipplieHlion  of  Jiii  iibiu-iiunl  potcutinl  lieforo  iictual 
niptiire  or  breiikdown  of  llii'  mnleria!  occurs.  'I'lii.s  property  is 
known  ns  tlie  "  dielectrie  HpaiUlag,"  or  "  lag." 

This  jiniperly  i«  comtnon  to  solid.  Iii)ukl,  or  v'^incouh  materials, 
but  varicM  with  difVerenl  iiiMteriiilH,  (he  tliicloic.vs  nf  tbo  mnterial, 
the  rate  of  ajiphtvitioii  of  llie  almoniial  |ioteiiti.il,  •anil  the  sliapo  of 
the  elect  lodes  at  wliiili  llii-  piileiitial  is  apjilicd.  I'.y  varying  tiieso 
coiiilitli>iivl">!'*  ">ay  III'  cilitiiiiicd  varying  fniin  ;i  (r;ii'lion  of  a  micro- 

Hl'ixlir)    I,,     .rV('|;i|    niiliul'        ill    iIllLllioll. 

':.'Uoral  Kii'rtii.'  li.jviow  "  (U.SA.)- 
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Since  the  lag  decreases  very  rapidly  with  an  increase  in  the  rate 
of  aji])lication  of  potential  it  is  evident  that  it  becomes  a  very 
imjiortant  factor  when  dealing  with  Ughtning  or  other  abnormal 
potentials  which  have  steep  wave-fronts. 

Investigations  of  hghtning  troubles  in  stations  frequently  reveal 
apparent  inconsistencies.  .\rcs  have  taken  place  across  spaces 
which  are  much  greater  than  others  on  the  same  circuit,  all  being 
apparently  subjected  to  the  same  voltage.  Many  of  these  peculiar 
failures  can  be  explained  by  giving  proper  consideration  to  this 
property  of  dielectric  spark-lag. 

Let  us  assume,  for  example,  that  we  have  two  or  more  pieces  of 
insulation  in  parallel,  such  as  air,  oil,  or  porcelain,  and  that  they  have 
ditlerent  lags  due  to  variations  in  the  factors  just  mentioned.  If 
now,  we  instantly  apply  a  voltage  much  above  the  value  retjuired 
to  rupture  the  best  test  piece,  they  will  break  down  in  succession 
according  to  their  individual  time-lags.  This  a.ssumes  that  the 
abnonnal  voltage  is  sustained  until  the  lag  of  the  slowest  part  is 
exceeded.  In  actual  practice  this  seldom  occurs, since  the  breaking 
down  of  the  first  one  short  circuits  the  abnormal  voltage,  and 
sometimes  the  normal  voltage,  and  prevents  further  breakdowns. 
In  this  casie  the  insulation  having  the  shortest  lag  breaks  down,  thus 
protecting  the  others. 

In  the  original  Paper  this  phenomenon  of  variation  of  spark-lag 
is  demonstrated  by  a  series  of  tests  on  different  circuits  comprising 
horns  and  gaps  of  various  kinds.  The  spark  of  needles,  horn  and 
sphere  gaps  are  thus  readily  compared. 

;  Applying  the  ideas  developed  these  tests  to  the  protection  o* 
apparatus.  Tliere  are  two  natural  conclusions  ;  first,  the  time-lag 
of  the  insulation  of  the  apparatus  should  be  made  as  great  as  jwssible  ; 


Railway  Electrification  in  the  U.S.A. 


The  Chicago,  Milwaukee  &  .St.  Paul  Railway  Co.  recently  placed 
orders  for  the  sub-station  equipment  of  217  route-miles  of  line  (the 
Othello,  Seattle  and  Tacoma  division),  and  also  for  17  locomotives. 
The  Westinghouse  Company  has  secured  orders  for  10  locomotives 
and  three  sub-stations,  while  the  (Jeneral  Electric  Co.  will  supply 
seven  locomotives  and  the  equij)ment  for  live  sub-stations.  At  each 
sub-station,  there  will  be  one  or  more  2.000  kw.  motor-generator  sets" 
and  corresponding  high-tension  apparatus.  The  passenger  loco- 
motives are  guaranteed  to  haul  12  all-steel  cars  at  25  miles  per  hour 
on  a  2  per  cent,  gradient.  The  route  mileage  of  road  already  elec- 
trilied  is  437 '6,  and  with  the  section  in  course  of  conversion  the  total 
will  be  (J54-.)  route-miles.  The  location  of  the  sub-stations,  number 
of  units  and  mileage  between  stations  are  as  under : — 

I  No.  of  2.000  kw.     ilileage 

Sub-station.  motor-generator    between 

I  sets.  '.  stations. 

Tacoma  Jimction  j  2  — 

Ronton     1  (room  for  2)     ;     2S-7 

Cedar  Falls  (foot  of  20  mile,  1-7  per  cent. 

grade)  2(roomfor3)  27-2 

Hyak(  other  side  of  grade) I  2  (room  for  3)  21-7 

Cle  Elura j  1  (room  for  2)  290 

Kittitas    2(roomfor3)  31t> 

Doris  (on  2-2  per  cent,  grade)  2  (room  for  3)  23-0 

Taunton  (end  of  line) 2  34-9 


wcond,  the  time-lug  of  the  pmtectivo  devices  should  be  nuido  oh 
HMiaJI  nN  ponsiblr.  In  oilier  wonU.  tho  iiihulnlion  of  the  apparatus 
mIiouIcI  be  di-xigned  to  lie  a.s  mIow  (1k  pnirticable  and  tin-  lightning 
^irri'sten*  Nlionid  be  made  nx  fiixt  nn  ])oiu<ilile.  These  nin\H  can  lie 
ittaitii'd  by  iinrfid  selis'tioti  of  iiiMllntinK  maleiinls,  and  by  projKT 
'^Imping  anil  Kpaiint;  of  roiidui'liim  and  elrrtrodfjt. 

Tlii'Mc  riincliiHioiiH  have  iiiiliirally  led  to  cliaiigeA  in  u'lip  conntnic- 
tiiuiH  fur  viiriouN  types  of  a rrcntern.  The  llhislnilioii  bIiowh  the 
iinprovi'd  Nphirc-hnrn  unp  for  n  7<».kv.  aluniiiiiuiu  hmt-Iit.  In  this 
i'i|iiipiiii-nt  thi'if  iin>  Ihrre  iMp-.  two  of  wlinli  ;iri'  -pli.  i.  ^:Mp?*  mill 
I  111'  lliiiil  a  liiirn  «iip.  Tin  luwir  pMir  of  nplirii-  fmir-  ih.-  mi;iiii  )jap 
ii(  tlir  iirn-oliT.  tliriiilKJi  win.  Ii  mily  liii-  hciu  ii-l  nii.l  ni..-;  iiiipiiMve 
ilimliiirKiii  paM.  The  upper  pair  of  iplirn-n  fnriiiH  the  iiiimIiiiin  giip 
whii  h  lit  eoiiiii'i'teil  tliroiixli  lli.'  ilmrxinK  reHi«tiiiirr;.  and  whicli 
!•  Ml  nrriinkri'd  hh  to  iliwhiirui-  llir  n'niiiiiuii|{  niid  hithIit  part  of  tho 
IiikIi  liiiiiii'iiiy  iliMliirliiiiiirii.  Till-  nlijii't  of  llie  iiii\iliiiry  hnni  is 
I  'iiutiu't  |H>iiit  for  the  chiiriiinK 
'  ^1  Kpiirk  (Niti  iitiiil  for  loW' 
'  I'x  :  thiiil.  an  II  guide  nnd 
■  il  «ix'  til  riw  nnd  Iw  ejitin- 


threr  f.ilil.      It    II.TVI11    tlr«l 

"I"  r    .1  nm  ;      mm  Ollcl.    lift    il     |. 

Im  ,n  mi  y  "lopilii/  \vii\i'  !■ 
Ml  nil.  lie  liliiwiilil  (ur  run 
UUi«lii'd. 


Till"  nildlliiiii  «(  "plicn'o  (ti  ilw  liom  pnpK  nf  llrlitn'nu  nnrifrr^ 


i 


rli  '  In.   .1    -It. I    il I  ..  .1,    .,|    II, 

III  ili<lribiitiii>;  appiitiiliin  on  (he  njnU-iiu 


The  3,lKX)-volt  direct-current  motor-generator  sets  to  bo  supplied 
will  be  similar  to  those  previously  furnished  by  the  General 
Electric  Co. — -namoly,  the  combination  of  a  2..500  k.v.a.,  2,300-volt 
liO-eycle  motor  ami  two  1,000  kw.  I,,i00  volt  direct-current  generators 
connected  in  series.  These  sets  will  carry  three  times  their  rate<l  load — 
I'.f.,  200  jicr  cent,  overload — for  five  minutes.  The  efficiencies  of  the 
General  Electric  sets  are  to  be  :  at  .50  per  cent,  ovcrloail,  92-0  per  cent.  ; 
at  full  load,  92-4  per  rent.  ;  at  one-half  load.  88-8  per  cent.  The  Westing- 
house  sets  will  be  substantially  the  sam^  in  regard  to  capacity  and 
c'lhcioiiiv.  .\t  Tacoma  and  Ronton.  ."lo.W)!)  volt  power  covering  al>out 
oni'tliird  of  the  reiiiiirements  will  he  receivc<l  from  Stone  &  Welwtor 
plants,  while  the  remainder,  at  102.000  volts,  will  come  from  the  Washing- 
Ion  Water  Power  Co.  There  will  he  installed  one  2,,"iO't  k.v.a.  transformer 
for  every  2.IMK)  k«-.  motor-generator  .set. 

Locomotives. 

Of  the  MMii  li.rKiiiotives  onlcnnl  from  the  (iencral  K.lcitn.-  »  <>..  two 
an'  switcliiu);  locomotives  of  the  sloeplccah  ly|K-.  These  are  diiph- 
inles  nf  the  two  iiln-ady  in  use.  I'jich  weijihs  7.">  tons,  nnd  has  a  tractive 
ellorl  nf  22.(HK»  Ih.  and  a  rating  of  2(H»  am|H'n-.s  iit  :i.(M)(>  volus.  corre,H|Kiiul- 
iiig  In  atxiiil  ."),"iO  11. r.  The  heavily  tinned  nnd  n-infi>ni-<l  underframe 
is  mounted  nn  swivel  tnicks,  each  carrying  two  (J.E.  22.'>  motors,  iio.-m 
siis|i<>niliMl. 

The  pajwengor  locomotives  will  bo  the  tirst  St.  Paul  iiiaohincs  designcal 
e.H|>i.rinlly  for  pawienger  service.  The  "  Electric  Railway  .loumal  " 
Nintes  tliiit.  while  the  details  of  design  an-  not  ripi-  for  disclosiir*",  it 
may  Ix"  »tat<.<l  that  the  drive  on  the  General  Elivtric  locomotives  will 
rewmlile  in  many  n'S|i<vts  the  bipolar  gcnrlcss  design  of  the  Nrw  York 
t'enlriil  lommotives.  The  .M.  Paul  locomotives,  howvvcr,  will  have  12 
ninlors  inst<-nd  of  cinht.  They  will  be  ca|Mh|c  of  hauling  n  9lH>  ton  train 
at  2.'>  mili-s  |HT  Imur  ovrr  n  nilinii  i^rjido  of  22  ixt  .'.•nl  .  nm!  nt  iKi  miirs 
jM-r  liour  over  Irvrl  Iriuk.     The  rnnliniion..    .  ~  iuro 

at  :i.lHMl  volt,,  if.  is|iiivsli-nt  to  :{.|(Ml  II. r.     'I'  .  .tiv 

drive  will  Ih-  of  t|,e  mull  ly|>,..     Tin-  'icn  l.v  .«• 

motivi-s  will  ijo  din-clly  inln  imtm 1 1  m.  utimi, 

hut  llii>  10  WrsliiiKhoiiw'  looomotiv.  Ill  out  of  12 

Gencml   Elwtric  lo.-nm»tivi-<  nn  tli.  T'l-  luit-r 

liii  nmoli\<»«  will  .  '        '  ... 

ri'iiuliir  fiviiiht  ■ 

n-nll>  ilcxlk'n.il  i  - 

■>•  il  »•«•  lint  .i-riiiiii  I    ■  ■  I'"' 

Tlim  liriiii:«  In  mind  III.    :  ■  otcii 
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Economy  in  Effort. 

In  theory  it  is  generally  agreed  that  our  manufacturers 
will  not  be  able  to  spend  their  time  in  unnecessary  effort 
if  the  industrial  position  of  this  country  is  to  be  maintained 
in  competition  w-ith  other  countries.  In  other  words, 
there  should  be  economy  so  as  to  secure  the  greatest  produc- 
tion for  a  given  effort ;  that  is,  to  secure  the  greatest  com- 
mercial return  under  working  conditions.  We  doubt,  how- 
ever, if  sufficient  attention  is  being  paid  to  the  subject  and 
to  the  importance  of  ehminating  from  manufacture  all  sizes 
of  plant  which  are  not  really  necessary.  Such  ehmination 
should  be  taken  in  hand  at  the  present  time,  and  not  left 
to  look  after  itself  in  the  future.  This  is  especially  a  sub- 
ject which  should  be  taken  up  by  our  manufacturers'  asso- 
ciations, such  as  the  Federation  of  British  Industries  and 
the  British  Electrical  and  Allied  Manufacturers'  Association 
in  consultation  with  the  large  consumers,  such  as  electricity 
supplv  authorities.  We  do  not  suggest  that  nothing  is 
being  done  in  this  direction,  but  we  feel  that  events  are  not 
moving  with  sufficient  rapidity.  The  movement  so  far  has 
too  much  of  an  optional  character. 

On  the  ground  that  this  subject  has  not  yet  been  suffi- 
cientlv  considered  in  this  country  it  is  consoling  to  know 
that  standardisation  in  Germany  has  not  reached  the  ad- 
vanced stage  that  might  have  been  expected.  This  is 
emphasised  by  an  article  which  appeared  last  year  in  the 
"  Elektrotechnische  Zeitschrift,"  by  Mr.  G.  Stern.  The 
author  points  out  that  although  there  has  been  a  fair  amount 
of  standardisation  in  regard  to  machines  of  medium  sizes, 
there  are  still  voltages  of  1 10.  l'20  and  440,  and  on  polyphase 
circuits  there  are  pres.sures  of  I'.tO  and  ."J.SO  volts,  in  addition 
to  various  speeds  and  fretjuencies.  Thus  many  combina- 
tions are  po.ssible.  The  most  unsatisfactory  position,  how- 
ever, appears  to  be  in  connection  with  transformers.  So 
far,  nothing  has  been  done  to  standardise  the  windings  of 
transformers,  and  thus  considerable  confusion  occurs. 
Nominally  the  position  is  not  so  bad,  for  there  are  stations 
which  officially  have  only  one  high  and  one  low  pressure  ; 
but  their  orders  show  every  conceivable  variation  from 
these  ])re«sures,  anti  thus  a  multitude  of  special  windings  are 
r'-'|uir<Ml.  It  is  also  often  stijiulated  that  a  tiansformer  is 
to  lie  capable  of  being  used  on  either  of  two  high  pressures, 
in  the  ratio  of  one  to  two.  Taking  the  position  generally,  it 
appears  that  there  arc  (12  high-pressures  and  .55  low-pres- 
sures in  use  in  (Jermany,  while  there  are  245  ratios  of  trans- 
fonnution.  A  case  is  mentioned  of  a  central  station  in  the 
West  of  (Jennuny  which  has  nominally  only  two  high  and 
four  low  pressuri*;  yet  the  books  of  thi'  A.  E.G.  show  that 
orders  have  bi^en  received  from  this  stiition  involving  20 
<iifTi'rent  ratios  of  transfornnition.  Another  large  station, 
nejir  Berlin,  has  nominally  one  high  and  three  low  j)reH- 
snrcH.  This  should  rei|uire  threi-  ratios  of  I  lansfnirnalion, 
vet  orders  have  been  received  for  .'((*  lalios  of  transforma- 
tifin  along  with  certain  prescribed  inelhoils  of  connection. 
The  author  nrrivei*  at  the  conclusion  that  there  are  not 
merely  245  ratios  of  transformation  at  pri'sent  in  use  in 
fSennany,  f)iit  approxiniati-ly  2,(KM(  ;  and  he  contrasts  this 
stale  of   affairs   with   that  existing  in   the   Tnited   States, 

where  there  are  two  ((tilinary  high  pressuns,  namely,  1,040 
and    2,0H((  ;      anri    t*o    low    pressures,    nann4y,     110   and 


220^ volts  ;   also  there  are  only  two  frequencies,  namely,  25 
and  60,  for  each  of  which  there  is  a  standard  winding. 

It  must  be  remembered  that  although  we  are  allied  with 
the  United  States  at  the  present  time  in  military  efforts,  we 
are  not  allied  in  manufacturing  efforts;  and  that  we  shall 
undoubtedly,  and  of  necessity,  be  in  competition  with  the 
United  States  in  our  engineering  industries  immediately 
after  the  war.  We  cannot  afford,  therefore,  to  neglect  these 
matters.  We  are  glad  to  see  that  the  position  is  appre- 
ciated in  South  Africa,  where  the  war  has  shown  the  serious 
objection  to  having  a  great  variety  of  plant  when  there  is 
difficulty  in  replenishing  stocks.  At  the  recent  convention 
of  the  Association  of  Municipal  Electrical  Engineers  (of 
South  Africa)  the  standardisation  of  South  African  elec- 
tricity supply  systems  was  discussed  in  a  Paper  by  Mr. 
John  Roberts.  He  touched  on  many  points  on  which 
definite  conclusions  could  not  be  reached  ;  but,  as  a  begin- 
ning, certain  standards  were  agreed.  Thus  it  was  decided 
that  the  standard  current  should  be  alternating,  three-phase, 
and  that  the  frequency  should  be  50  periods.  Generating 
pressures  are  to  be  415,  3,300  and  6,600  volts.  Supply 
pressures  are  to  be  240  and  480  for  three- wire,  and  240  and 
415  A.C.  four-wire.  Systems  of  distribution  are  to  be  on 
the  four-wire  three-phase  system,  and  transmission  pres- 
sures are  to  be  3,300,  6,600  and  11,000  volts.  Certain 
recommendations  were  also  made  in  regard  to  bare  con- 
ductors for  overhead  wires,  underground  mains,  meters,  and 
plugs  for  heating  and  other  circuits.  We  hope  that  before 
long  similar  action  may  be  taken  in  this  country,  so  that  the 
burden  on  our  manufacturers  may  be  as  light  as  possible, 
and  the  manufacturing  output  may  be  a  maximum  for  a 
given  effort. 


Review. 

Telegraph    Practice.      By  John  Lee,  M.A.     (London :  Longmans 
(iieen&Co.)     Pp.  JX.  +  102.     2s.6d.net. 

This  book  is  written  iu  order  to  outline  the  fundiunentals 
f)f  tel(^gra])h  practice  in  such  a  way  as  to  indicate  differences 
in  nietliod  as  adopted  by  dilTercnt  administrations.  In  au 
introductory  chapter  the  author  analyses  the  various  factors 
determining  the  British  system,  wluoh,  he  says,  is  not  a  mere 
growth  adapting  itself  to  circumstamces  with  that  reluctance 
to  charge  commonly  ascribed  to  Government  departments, 
hut  the  result  of  long  and  minute  discussions  and  the  detailed 
consideration  of  comparative  methods. 

Then  follows  a  plain  statement  of  the  various  problems 
involved  in  the  various  stages  in  the  progress  of  a  telegram 
froni  acceptance  to  delivery.  Broadly  speaking,  to  deal  with 
HO  telegrams  of  ordinary  difliculty  in  an  hour  is  good  work, 
but  with  abnormal  conditions  (race  meetings,  stock  exchanges, 
kc..),  higher  ligures  may  lie  recordefl. 

Subsei|neutl3  .-ncli  matters  as  the  centralisation  of  telegraph 
practice,  telegraph  instnimei  t  rooms  and  instruments,  and 
tlu-  whole  telegraph  organism  are  discussed,  and  ('haiiters  are 
devoted  to  I'ress  telegrams  and  tarilTs.  In  regard  to  Press 
telegrams  an  important  point  in  the  Mriti.sh  system  is  the  entire 
disMociatiim  of  tln'  limclious  of  eoiivi'viiig  and  collecliMg  news  ; 
the  latter  camiot  he  underliiken  l>y  a  (iovernmi'ul  Dipartnu-nt, 
and  hence  is  effected  hy  various  ngencies.  JCnglisli  freedom  of 
(■xprcs.sion  of  oiiinion"  is,  in  the  author's  opinion,  largely 
ascrihalile  to  the  clieaj)  tiirilT  for  news,  wliicli  conipiiics  favour- 
alily  with  that  of  evi-ry  other  <-ounlry. 

In  II  linal  cliaptiT  on  the  Kulme  of  Telrjiiiiph  rnictice,  the 
:iulhor  refers  to  (hi>  irdluencc  of  <'ousidiTn.tions  of  militnry 
i-ommilnications,  on  which  impiirtnnt  expciicncc  liiis  been 
iieipiired.  The  tendency  generally  is  towards  eri'ater  simph 
liiiilion,  anil  there  are  severlil  directions  in  which  the  inlUieni  ■ 
of  pniciiee  in  (he  L'uil'id  Stales  is  m/iKin;;  i'.self  felt. 
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The  Standardisation    of   Transformers. 


By    G.    STERN. 


The   standardisation    of    marketable    wares    seenis    so   obviously      conneition  are  prescribed.     One  can  therefore  a.<.<iime  that  there  are 
desirable  that  any  discussion  of  the  subject  would  appear  to  be  a      not  24.5  ratios  of  transformation  at  present  in  use  in  Germany,  but 


waste  of  breath.  Cheapness,  quick  delivery,  universal  adaptability 
seem  mo«t  ea.sily  attainable  under  a  system  of  standardised  pro- 
ducts. The  gas  and  water  installations,  the  girder  industry,  and  all 
the  many  activities  depending  on  the  installation  of  electric  lighting, 
are  all  so  many  instances  in  which  standardisation  is  essential. 
Thu.s,  the  .sizes  of  lamp  sockets,  wall  plug.s,  fuses,  &c.,  can  in  no  cases 
l»e  arbitrarily  chosen.  At  the  same  time,  standardisation  denotes  a 
certain  bar  to  the  activity  of  free  development,  and  it  is  undesirable 
before  a  certain  state  of  progress  has  been  reached  ;  it  is  also  beset 
with  difficulties  if  it  is  attempted  too  late,  when  individuali.stic  com- 


approximately  2,000.  It  is  rather  late  in  the  day  to  tr>-  to  restore- 
order  to  this  chaotic  condition  of  thing.s.  The  methods  of  cormection 
cannot  be  seen  at  a  glance  from  the  statistics,  and,  of  course,  this; 
introduces  more  confusion,  as  the  method  of  connection  controls  the- 
method  of  winding,  if  a  given  output  is  presupposed. 

If  one  examines  this  mad  go-as-you-please  system,  one  can  only 
admire  the  wonderful  simplicity  of  the  methods  of  the  I'nited  States. 
For  single-phase  transformers  there  are  two  ordinary  liigh  pres- 
sures— viz.,  l,(M(t  and  2,080  volts — and  two  low  pressures,  110  and 
220    volts.     The   outputs    are    al.so   standardised.     There    are   two 


))etition  has  pro<luced  too  many  varieties  to  be  easily  compressed      ordinary  periodicities — viz.,  25  and  60  ;    for  each  of  these  there  is  a 


within  one  normal  standard. 

Jn  the  province  of  the  manufacture  of  electrical  generators  there 
is  a  fair  amount  of  standardisation  with  regard  to  machines  of 
medium  size.  There  are  voltages  of  1 10.  220  and  440  ;  on  polyphase 
circuits  there  are  also  the  common  pressures  of  190  and  3811  volts. 
These,  taken  in  conjunction  with  the  common  six>eds  and  frequencies, 
make  the  work  of  the  manufacturers  of  motors  easy.  The  object  of 
the  present  lines  is  to  draw  attention  to  the  desirability  of  considering 
the  case  of  the  transformer.  Something  has  already  been  done. 
Even,-  firm  has  certain  tyiK's  or  mo<lels,  and  the  construction  of  the 
iiit<'rior  generally  prcKceds  on  certain  Hxe<l  lines.  The  complete 
troasformer  i.s,  in  fact,  the  product  of  certain  standard  parts  and 
arrangements.  Also  the  outj)uts  proceed  by  certain  graded  levels, 
about  which  there  is  a  kind  of  tacit  consent,  though  much  more 
might  lie  done.  But  nothing  can  be  done  to  standardise  the  winding 
of  transformers  so  long  as  the  present  incredible  chaos  continues  in 
the  matter  of  pressures. 

The  standardisation  of  transformers  requires  the  consideration  of 
the  following  points,  viz.  :  (I)  Frequency;  (2)  the  nature  of  the 
current,  |X)lyphase  or  single  phase;  (."{)  output;  (4)  caimeity  for 
overload;  (.">)  methods  of  connection;  (6)  primiry  pressure;  (7) 
secondary  pressure;  (8)  tappings;  and  (!1)  the  mapiitude  of  the 
short-circuit  voltage.  As  for  freiiuency,  in  (icimany  this  may  be 
said  to  be  settled,  and  the  few  iastallations  that  Imvc  any  i)eriodicity 
but  .'>()  must  disa|)p<'ar.  .Mso  the  three-phase  installations  are  vastly 
the  most  iniimrtant.  The  single. phase  in.stajlations  in  (lermnny  are 
not  siiflicieiitly  numerous  to  make  it  ne<  css.iiy  to  worry  alK)ut  the 
standardisation  of  single-phase  traiisfornnrs.  The  two-pha.se 
installations  are  doomed  to  a  not  far  distimt  death.  The  methotls 
of  connection  are  very  varj-ing  in  any  given  >;ri>up.  If  the  i|nestion 
of  running  in  parallel  were  all  important,  something  could  be  done  ; 
but  this  is  not  always  the  ca.se  with  tninsformers  of  small  and 
medium  size,  rndoubtedly  the  most  cliflicult  |)oint  is  the  matter  of 
pressure.  The  standardisation  of  secondary  pressures  ought  to  meet 
with  no  insu|M-rable  ilinicultics.  Motors  and  lam|M  se«-ni  capable 
of  lieing  Htanrlanllsed  for  all  pressures.  And  it  ought  not  to  be 
ilinicult  uith  the  siiondary  pressures  for  liaiwformers.  if  allowance 
is  made  for  certain  |K-rcentage  variations  bv  means  of  tappings.  It 
in  much  more  ilillicult  to  deal  with  normal  primary  prettsurea  for 
transfornwrH  of  medium  size,  for  it  is  not  ho  much  »  question  of 
dealing  with  ni-w  networks  as  of  extendir.^  the  old  <me«. 

The  prescnl  slati-  of  alTairs  in  (^>rmaiiy  laii  be  m-vn  at  a  glance  if 
one  consults  the  ntVnlal  returns,  which  arc,  Imwever,  not  drawn  up 
with  the  Inleiitlon  of  emphasising  the  ililliiem  i-s  of  transformer 
pritwures.  If  this  latter  task  were  carefull\  .iniii-.  the  faetn  would 
lie  Ntill  more  uninviting  thiin  they  now  actuall\  ap|)ear  at  linit  ginnee. 
Thus,  it  is  well  known  that  there  aro  rrntral  Niatioiis  which  huve 
<>nieinlly  only  one  high  and  low  prcHMurc,  yet  their  nrilers  continually 
tihow  every  conceivable  variation  from  lliesc  pri-ssun-t,  all  of  which 
vnrialioiiM  ri-<|uire  H|H-<'iid  winilingn  for  n|H'rial  outputs.  Another 
UHual  coniplicalion  Is  ji  •<issitlcalion  which  re.|iMres  that  llu'  trnns- 
formers  musl   be  ciipiible  of  Is'itig  used  on  two  dilli-n-nt  high  pm<- 

HUri's,  wluili  are  to  on>'  nnolliir  in  llie  rat (  I  !■•  2.      A  long  tnlile 

Is  given  by  the  author  w  hli  h  i/*  alislrueted  from  the  oflleial  rotuinn. 
ft  lliiiN  np|N<arH  that  in  Germany  their  nre  ti2  dilferi'nt  high  pren- 
Nures,  nri  low  presniireti.  while  lliere  nn<  HH  ratios  of  Iraiuiformittioil  ; 
hill  even  this  iIims  noi  iliwiow  the  wonil.  To  lake  ii  iniM'  in  jMiint  : 
There  I"  II  renlral  sialion  in  tin-  writ  of  (ierm^inv  »hii  h  hiw  nimiinnlly 
two  hiifh  and  (our  low  proline...  yet  the  liixikK  ••(  the  .\.K.(i.  kIiow 
einlen.  In  Imve  liri-ii  re<ri\i<l  fur  Jn  dirtereiil  i.iliiw  nf  Iriiimdinnation. 
There  la  alnn  a  large  aliilmn  iiiai  llerlin  w  tin  h  li.is  iioniiiiitlly  one 
high  nnd  three  low  pre«u«iire«.  Thm  uivw  three  r.ilioi  o(  Irniutfoimn' 
tlon,  yrt  ordnrii  are  reeeiveil  (or  110  rnlina,  and  certain  meJhiMls  of 

*  AlMimelifl  (rum  the      Kliklmlm  hniarhr  /.rU-«  liiifl.  '  llrll  21.  1017 


standardised  winding,  which  can  be  used  on  .secondary  and  priman,- 
pressures  which  are  in  the  ratio  of  I  to  2.  The  result  is  that  in  an 
American  factorj-  the  stores  are  well  tilled  with  marketable  products, 
a  .sight  which  brings  joy  to  the  manufacturer  and  coivsumer  alike. 
The  central  station  engineer  would  presmnably  be  better  pleaseil 
if  he  could  obtain  what  he  wants  more  cheaply  from  the  maker's 
stores  than  if  he  had  to  wait  while  a  special  transfonnor  was  made 
to  his  order  at  great  cost  ;  but  then  he  must  give  up  his  jxx-uliar 
notions  of  a  secondary-  pressure  of  22.5,  226  or  221,  and  must  content 
himself  once  for  all  with  230.  The  manufacturer  would  have  his 
advantage  by  being  able  to  make  in  bulk.  At  the  authors  sug- 
gt>stion.  Herr  Konidorfer  has  worked  out  certain  propo.sals  for  the 
standardisation  of  transformers  which  are  here  given,  as  they  ap]x>ai 
to  constitute  a  basis  on  which  argument  and  discussion  can  profit  abl\ 
be  started. 

Let  us  take  three  different  windings  for  the  limb  of  a  transformer, 
each  consisting  of  two  equal  coils  If  the  coils  are  joined  in  parallel, 
and  the  transformers  arc  connected  in  star  fashion,  then  the  windings 
may  be  supposed  to  be  .suitable  for  1 1.5,  I2o  and  230  volts.  Then,  ii 
the  coils  are  joined  in  series  and  the  transformers  connected  in  star 
fa.shion,  we  get  coils  for  2:10,  2oO  and  46't  volts.  If  the  transformers 
are  connected  zig-zag,  then  we  get  pressures  of  I1.5\  3,  12.5^  3  and 
230\  3— I.P..  I',»9,  21<)  and  308  volts.  With  primaries,  let  us  have 
pre-ssnres  of  2.IKHI.  3.(K)0,  .5.IHH).  U.iMHt.  In.lKHt  and  1.5.tKK»  volts, 
each  w  ith  lappings  allowing  a  variation  of  3  jjer  cent,  on  either  side 
of  the  mean.  The  short-circuit  pressures  shouhl  l>e  2-.5  to  3  jx-r  cent. 
The  outputs  should  be  .5,  10,  20,  3il  and  .5(1  k.v.a.  ;  this  leaves  outputs 
of  I,  2.  3,  7-i5,  la.  25  and  40  k.v.a.,  which  have  hitherto  been  usual  : 
but  it  simplities  the  di.scussion.  It  may  be  remarked  that  the  delta 
method  of  connections  is  intentionally  exdudeif.  It  is  known 
generally  that  with  transform-i-s  of  small  and  medium  sizes  the  delta 
method  can  In  almost  all  ca.s«\s  !«■  n'plaectl  by  the  zigzac  metluxl. 
The  delta  method  on  the  higli.pn>ssiire  side  is  generally  riy^uired  if 
the  neutral  imint  is  to  be  loaded  on  the  low  pressure  siile  ;  but  the 
zig-zag  method  (h>es  this  Ojually  well.  Duly  when  a  {Kirallel  con- 
nection Is  to  be  run  to  an  already  existing  transformer  which  h.is 
delta  coniie<-tions  on  both  sid«>s  or  delta  etmiuvtions  on  the  primary 
and  inverted  delta  on  the  secondarv'.  and  when  the  new  tninsformei 
is  to  have  a  lt>ade<l  neutral  i>oint  only  in  this  unusual  ciLse  the  new 
transformer  must  have  delta  connections  on  the  higli-pn-vsun''  .side  : 
but  a  ea.se  of  this  kiixl  can  generally  Ih>  avoideil  in  practice.  In  any 
ca.se.  a  standardised  transformer  could  not  Ih>  supplieil.  anil  it  wouht 
have  to  lie  s|u'cially  made  and  would  U-  ron.si"<|uenlly  dearer. 

There  nre  two  objwtions  to  the  delta  conni>ctions  on  the  high- 
pre.-vsiin'  side.  In  the  lirst  place,  the  |ir«>«-'un<  on  n  limb  will  Iw  7S 
per  lent,  higher;    eons<>quenlly    i  '  '  '  '  n- 

will  Im-  cliea|M<r,  and  thi-n  the  Iji  I 

.A  IraiiMform-r  which  allows  a  k'i>'  •    •! 

Hide  of  the  mean  nsiuin-s  12  hiKh  pu  .•--•.uir  t.ipiMii^-  .'U  (lie  delta 
sysleiii,  as  eoiu|Mre<l  with  nine  on  the  star  nielhixl.  If  one  wisbivt 
to  have  no  tappiiiKN  at  the  end  which  rx-stn  on  the  high-prrmurr 
insulator.*,  then  on  the  ilella  system  one  muct  go  to  work  on  the 
middle  nf  the  winding",  nnd  rlii"  mi>mi»  1.5  tapiNngs  nt   thin  point. 


With  »tar  I'onnis'tion  (he  i  ii 

nn-  12  III  inimU-r.     Then  i 

the  star   winding   lins  the   ' 

star  melhod   has  other  adv.iiit.i^t    .   m 

hnrmniiies  that  nn-  divisible  by  3  ;   but 

III  the  IriinsformerH  we  arr  nt  pn—  "' 

sluiidardinntioii   is  complicated 

Ml  called  ty|mi  en|ml>le  of  takiiu 

III  the  miilsl  nf  the  or<linnr>-  •rm  -  ■■' 


the  niulrni  p 
.  i<n«lructi\  e  y 


>(.  and  they 
>iMl  of  view. 

(..nil.  I-  til. 


t^i.  t    tlint    1 

.11  I  heir  pi' 

't  inrtlium  SI 


Hut  they  nre  grnrrnlly 
l."..mni  Mills. 


Illy  to  l>e  (ouiul  with  |»m»»in>»  of  UMI*' 
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The    Measurement    of    Small   Inductances    and    on 
Power    Losses    in    Condensers/ 


The  measurement  of  very  small  self-inductances  of  circuits  having 
only  two  terminals  is  a  matter  of  no  great  difficulty,  if  the  resistances 
are  not  high. 

One  of  the  simplest  ways  of  doing  this  is  by  Heaviside"s  method,t 
in  which  comparison  is  made  with  a  knomi  mutual  inductance. 

It  is  easy  to  build  a  mutual  inductometer  of  almost  any  desired 
lowness  of  range  by  using  the  device  of  stranding  the  wmdings  of  the 
coils.  The  lowest  range  of  the  instrument  used  in  the  measurements 
here  described  was  from  0  to  1  microhenry,  the  scale'being  readable 
to  0-001  microhenry  at  the  upper  part.  An  instrument  of  this  kind 
combined  ^ith  a  constant  inductance  rheostat  (and  ratio  arm  coils) 
i.s'sufficient  for  deahug  witli  two-terminal  resistances.  This  bridge 
sj-stem  is  not  directly  applicable  to  four-terminal  resistances,  in 
which  the  potential  terminals  are  distinct  from  the  other  two,  but 
Venner  i  has  shown  that  the  inductances  cf  such  resistances  can 
be  determined  by  the  addition  of  the  Kelvin  double  bridge  device 
.  to  the  Heaviside  bridae. 


Melhocb  Using  M.  li  Element.— The  methods  to  be  described  are 
simple  in  their  working,  requiring  only  a  single-phase  source  of 
current ;  on  the  other  hand,  they  have  certain  limitations  m  practice. 
They  are  developments  of  the  method  of  testing  transformers  which 
I  described  some  years  ago.§  The  fundamental  principle  in  that 
method  was  the  introduction  of  the  elementary  pair  (M,  R)  sho%vn 
in  Fig.  1,  where  .1  B  are  current  terminals  and  C  D  potential  points 
(or  vice  versa). 

Other  methods  of  utilising  this  element  have  been  developed  by 
various  obseri'crs. 

The  elementarj-  pair  (M,  R)  may  be  further  developed  by  asso- 
ciating «-ith  H  either  self-inductance  or  capacity  as  in  Figs.  2  and  3. 
These  two  cases  require  the  same  mathematical  treatment,  but  they 
have  different  applications  in  practice. 
'    I  hhall  first  discuss  the  case  of  self- inductance. 


.4LBERT    CAMPBELL.    B.A. 

Now,  let  LIR  be  (relatively)  large,  and  \jS  small  and  XJ/ negligible 
compared  with  L  (Z-j-jn) ;   then  the  above  equation  becomes 

L{l+mW-=r(R+S), 
which  gives  I  conveniently  without  requiring  an  exact  knowledge 
of  J/  and  X. 

A  disadvantage  of  tliis  method  is  that  usually  the  i)roper  condi- 
tions are  not  easily  obtained  unless  the  frequency  is  tolerably  high 
(say,  800  J^  per  second).  It  should  be  noted,  however,  that  the 
resi  tance  and  i  elf-inductance  of  a  properly  designed  shunt  remain 
practically  constant  up  to  such  frequencies. 

Example. — The  shunt  to  be  tested  had  a  resistance  r=0-01  ohm. 
With  i?+5=5-99  ohms,  5=0-274  ohni,  L=0-0100  henry,  X  less 
than  1  )i  henry,  .l/-;370  /i  henries,  a  balance  was  obtained  when 
m  -was  0-177  /x  heniy,  the  frequency  n  being  800  o=  per  second. 
H  nee,  from  the  equation  above, /=0-063/i  henr^'.  The  current  used 
was  of  the  order  of  0-1  ampere,  and  was  obtained  from  a  small  buzzer. 

Method  2. — A  mfthod  more  generally  applicable  is  sho\ra  in 
Fig.  5,  )-  being  the  resistance  whose  self-inductance  I  is  to  be  deter- 
n  ined,  and  m  a  lo\\-reading  inductometer.  The  primary  circuit 
is  also  linked  to  the  galvanometer  circuit  by  an  intermediary  closed 
circuit  having  resistance  B  and  self-inductance  L.  The  linking^ 
mutual  inductances  should  be  variable,  but  in  general  need  not  be 
known.  There  should  be  no  direct  mutual  inductance  between  the 
primary  circuit  and  the  galvanometer  circuit  other  than  m.  This 
condition  can  always  be  checked  by  opening  the  intermediary  {L,-R) 
circuit ;  then,  when  r  is  cut  out  m  should  read  zero.  The  best  plan 
is  to  put  the  four  coils  forming  M^  and  J/n  at  a  good  distance  from 
the  Hi  inductometer,  and  to  turn  them  so  as  to  be  conjugate  to. each 
other  pair  and  to  the  mductometer  coils. 


ILR    As 


n 


^A 


Og' 


Mrlhitl  I.-  In  Fi^.  X  li^l  T  lie  a  reiiiidance  with  [K)lential  terniinalM, 
linvinK  wlfindui-luncc  /  to  bn  found.  It  iH  connected,  a,s  shown, 
with-a  low  read inK  incluctonieler  KlviiiK  mutual  iiiilui'tance  ;;i,  and 
•I  pafr  of  inductive  coilH  whow  mutual  imluitanic  M  can  be  varied. 
Thf>  Mvitnd  of  thctie  coIIm  (of  n-Hixlance  It  and  wifinductancc  L)  is 
•■<innret<-<l  to  a  nwiMlanci-  S  having  Mniall  Helf  iniluctanco  X.  (6'  may 
lif'iuljiwtnble  by  n  iilidi'-wire.,  in  which  enw!  II  and  L  mUHt  include 
the  jmrt  nimve  Ih''  Hlider.)  A  w  a  Mour<:c  of  nitcmaling  current  and 
(I  a  vibration  K"lvnni>inul''r  or  t<"l('|iliono. 

If  u  2itn,  when-  n  ia  the  frequency  of  the  Hource,  it  Ih  ea,Hy  to 
hIhiw  that 

MS    r{f.\  l)\  {HVS){l\tn), 
nml  {L+\)ilitn)u' -)iMu.*'=rHi\-S). 

*  Ai"ir ;>'  I  >>(  n  I'lkiHT  r<'A(|  bpfnni  Thu  I'hynliml  HiMiiKy  of  London. 
t      I  173.  V"l.  23,  K"l...  IHM7. 

;  ..    liiinnu  i.f  .Stnii.lnriN,  |..  .ViH,  \..l.  H,  1012. 

)  I;.  I,  il  I'livaicitl  bilxiriil'irv.  .March,  IIMJU,  and  "  IVoo." 

Miyi.  jjot.,  H-   »-'7.  Vol.  22.  1010. 


"  Let  the  instantaneous  valu3S  of  the  currents  in  the  three  circuits 
be  i"[,  ij  and  t,  as  shown  :  and  let  u  =  a>\/ — L 

It  is  "then  sho\vn  by  the  author,  in  the  original  Paper,  that 
RM^M.y- ,  MjM.,^' 
''"  R'  +  L'-u,-^       R      ' 
when  LuiR  is  small, 

«here  Lm/R  is  small. 

The  following  two  examples  show  the  relative  magnitudes  of  the 
c|uantities  involved  for  two  different  frequencies  : — 

Miorohen^il^8. 
r  I  "  Ji 

licnry.     ^  per  sec.     m,'l.     ohms.     L 
0-05  100  2        10        r>o 

0-05  800  2         50       2.->0 

{m-l)  must  always  be  positive,  and  since 

Rr==[M,M,-L'rlRW, 
MiMi  must  always  be  greater  than  IJr/R. 

CiirreiU  Transformer  Compensated  for  Frejuenc;/.— The  eleu\entary 
piir  (.If,  H)  of  Fig.  1  is  of  iuturo-it  in  connoetion  with  current  tran- 
form-r-s.  I u  an  iioiilo-is  transformar  let  .1/  be  the  mutual  inductance 
and  let  Q  aud  h  bo  the  resistance  and  self  inductauic  of  the  secondary 
circuit.  Then,  if  /,  and  /.^  are  the  elTective  values  of  the  primary 
and  Hecondary  curn-uts,  it  is  well  known  that 

/.,>        M*ui'    ' 
and  accordingly  the  cunonl  tran.sformtttion  ratio  is  not  constant  for 
diflerenl  frei[Ucnoic,M. 


ohm. 
001 
001 
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Now  let  a  resistance^/?  be  inserted  as  shown  in  Fig.  6.     Then  we 
•have 

l.r        R'-+3IW-    ' 
The  ratio  is  independent  of  a  and  equal  to  L/M,  if 
(i?-!-<?)/if=L/J/. 

When  thi.s  condition  is  satisfied  the  ratio  of  current  transformation 
will  be  constant  for  all  frequencies,  and  hence  also  for  all  wave 
forms. 
Determisatios  of  C.iPACiTV  IN  Terms  of  Mutval  IsDrcTASCE 

ASD  KrEQUESCV. 

t  In  a  former  commimicatiou  \I  described  a  very  simple  method 
for  quick  and  accurate  detcriuinations  of  frequency  by  the  help  of 
a  kno«Ti  condenser  and  a  variable  mutual  inductance. 


-.M, 


Uq 


IR 


Fia.  0. 

^  With  the  method  In  its  simplest  form,  as  shown  in  Fig.  7,  the 
mutual  inductance  m  is  adjusted  until  (/.  the  vibration  galvanometer 
(or  telephone)  shows  no  current.     Then,  mku- ^\. 

But  unles.s  the  condenser  is  free  from  leaUage  (or  other  jjower 
Iohh),  a  perfect  balance  cannot  be  obtained,  but  only  a  minimum 
current  in  the  detecting  instrument.  With  un  im|)erfect  condenser, 
however,  this  trouble  can  be  entirely  elitiiinat(  <1  by  adding  an 
auxiliary  dosed  circuit  similar  to  that  in  Fig.  .">.  By  this  device 
the  condenser  losses  can  always  be  compensated  for  and  a  perfect 
balance  obtained.  The  complete  method  is  shown  in  Fig.  8,  in 
which  the  imperfection  of  the  condenser  is  represented  by  the  series 
rc-si.itanco  r. 

Ix't  the  current  in  '.'  Ik-  reduced  to  zero  by  adjusting  m  and  J/, 
or  M  2- 


■  l/iu,'     m  ■  rl.U.iimi  Hr     |.U,.l/,  )('"      l,i«')/.']u(. 

1      H.I...'  Itr     (,U,.V,     L*r/H]u: 

I      II. Ti'  alHo  M ,M ^  iiiusi  be  gn-aler  tlinn  1,'r  H.  ex.  .•pi  ui  the  limiting 
Jiciw  ..f  II  jMTf.M  t  ...ii.l.-iis.T.  »licr<-  r     .1  and  tli.'ii  .V,.W,  iil-.i       o. 
'       Wli.ii   u.  is   known,    «<•  iiiu  obliiin   k  iiud   r  and   hence  r/l'u,  tlio 
\«<wrr  fiu'tor  of  I h.>  .'.iii.leiiser. 

Wli.'ti  I  lie  in.'lli.id  IH  UH.'.I  f.ir  iiii'iiKuring  fitHjucnry,  it  iii  beat  to 
.iiriiiiKf  the  iiiixlliaiy  .•Iiih.mI  .-iriMiil  h.i  that  1,/U  in  very  t<miill,  and 
■hunc-  rl.lll  n.'gligiliix  .•oiiip,ii..|  with  hi.  Thnii  u.''  1  km.  and  the 
ln<'pi.'tic  y  iH  il.'leriiiiii.'.l  aM  lliiiiigli  III.-  ..iiideiiHiT  were  [K-rf.-i't. 

Ill  I'.M.'nil  the  iiii\iliiiry  .l.ii.'.l  .iniiil  can  be  a  (.•»  liiniM  of  »in« 
ni.iiiMl..,|  NO  as  t.i  III'  iii.ivabl.'  .  I..-.'  l.i  llie  .'oiIh  ..(  tin-  iii.lii.  lom.'ler 

KiniK'  III.     .Soinctim.-n  even  n sliifle.l  about  hIhin.-  I|ii>  coiIh  is 

llfll.  Kill   lo  maki-  I  he  Imlaii.c  .-xa.!.     With  a  ((iM-n  c.iii.len'M'r  I  he 
.•ale  l.r  the  inilii.'t.imrler  .•an  be  i(ruiliiiit<<<l  to  rt'n>{  lb.-  fn-<|UrMi'y 
im'.lly.  and  with  a  Niiilablc  .aeri."<  nf . unilenM'm  ihi'  sniii.'  Ki'id.<  niny 
uwd  with  even  niiilllpli.'i-.. 

I'nH.,"   I'livd.  SiH.,   p.  im.   \..l.'.'l  ;  nn.l  •    I'liil.   .Mnu."  p.   1..5, 
I1M)M. 


Fid, 


I 


When  the  wave  form  of  the  source  of  current  contains  strong 
harmonics  these  maysomewhat  obscure  the  point  of  balance  when 
a  telephone  is  used  as  the  detecting  instriuuent.  For  frequencies 
from  200  up  to  o.OOfi  oj  per  second,  the  harmonics  cause  very  little 
trouble  if  the  primarj-  self-inductance  in  the  inductometer  is  kept 
relatively  high. 

In  a  former  communication  *  I  have  described  the  use  of  the 
C3nden.ser  and  mutual  inductance  combination  as  a  wave  sifter  by 
which  a  component  of  any  desired  frequency  can  be  suppressed  in 
a  given  circuit.  The  addition  of  the  auxiliary  closed  circuit  here 
described  makes  the  sifting  perfect  even  when  quite  common  paraflin 
paper  condensers  are  used. 

When  the  power  loss  in  the  condenser  (and  hence  its  power  factor) 
is  to  be  determined,  usually  it  is  best  to  keep  L:R  very  small. 

Then  r=MiM.y-;Ii. 

In  this  case  L  need  not  be  known  accurately,  b\it  J/,.l/o  must  be 
determined.  The  same  care  must  be  taken  with  regard  to  the 
position  of  the  coils  forming  .1/,  and  J/,  as  in  Method  2.  Or  J/,.!/; 
may  be  directly  determined  by  adding  a  known  resistance  s  to  the 
conden.ser  circuit  and  altering  R  to  R'  to  obtain  a  rebalance. 


Then  MiJI^oi'^sli  IR'-l , «). 

In  this  case  the  loop  (L,  R)  maj-  be  placed  over  the  inductometer 
coils  if  desired. 

The  following  example  gives  an  idea  of  the  relative  values  of  the 
various  inductances  and  resistances  in  the  determination  of  the 
power  factor  of  a  good  quality  mica  condenser  of  capacitance  O-I  /iF 
and  jxiwer  factor  O-fKKI.5  using  a  frequency  of  81X>  .-b  per  second. 
Here  «  — 5,000,  m  =04  henry,  and  r=  I  ohm.  If  R-^  10  ohms,  then 
i1/,.Vj  =  4  ■,  10-*,  and  .1/,  and  M.,  can  be  2  millihenries  each. 

it  should  be  remarked,  however,  that,  although  this  method  of 
determining  the  power  factor  of  a  condenser  may  be  a  good  one  for 
certain  cases,  for  general  use  the  Carey  Foster  method  api>ears  to 
hold  the  highest  place  for  simplicity  and  accuracy. 

If  the  source  gives  damped  oscillations  of  the  form  f — ^'cosut, 
where  6  =  h  ■  log.  decrement,  then  (Fig.  7)  it  is  easy  to  show  that, 
for  a  balance, 

ntJl-(i„»+6«)  =  l  and  2m!>=r, 
where  r  is  the  series  resistance  including  tliat  which  represents  the 
loss   in   the  condenser.     Here   no   auxiliary  ein.-uit   is  required  to 
balance  the  loss,  if  by  external  addition  ''  can  be  made  to  satisfy 
the  last  equation. 


Elerdic    St'Uiusj  <>li    Points  With 
Optical    Indicntors.t 

The  .Munich  tramway  system  is  provided  with  (55  track  junctions 
o|)erated  ele«trically  from  the  cars.  Purine  darkness  the  jKwition 
of  the  points  is  indicated  to  the  driver  by  cli>trically  illuminated 


indicalim.     Thi-nc  indicntorN  are  of   the   vnriou*   tyix-'   nhown    in 
Fig.  3.  and  the  lnm|w  iJluminatiiiK  Ilie  nm»wi«  nro^«'it«'lic«l  ovw  nt 

•     Piw.."  IMiVK.  .S.H'.,  p.  1(17.  Vol.  24,  IIMi. 

t  AbnlriMl  of  an  iirliilr  in  llu-   '  Kl.Utn.l.vlini- lie  Zell*-hrift."  No.  14, 
1917. 

K   2 


668 


THE  ELECTRICIAN. 


Febeuary  8,  1918. 


the  same  time  as  the  points  are  shifted.     The  original  indicator  A  according  to  the  position  of  the  tongue -sliifter  i.     The  lamps  in  the 

was  not  found  to  be  clear  enough,  especially  in  misty  weather,  and  shaft  k  of  the  arrow  are  permanently  in  circuit.     The  indicator^box 

it  is  improved  upon  by  the  indicators  B  and  C,  in  which  the  shaft  is  divided  into  three  partitions,  of  which  only  two  are  illuminated. 

Indicaw  en  hVal!  or  Mast 


Motor  I  Car 
Motorl,  I      MotorJ^ 


Moment  of  actuating  of  tonf^ue  of  points:  \ 
front  of  car  about  3  toSm.  away  from  the 


tip  of  the  tongue. 


ol  the  arrow  is  separated  from  the  head  and  the  heads  are  increased  at  the  same  time.  It  will  be  noted  that  this  indicator  uses  lessS 
in  size.  The  newest  indicator  is  shown  in  Fig.  1.  It  has  one  double-  lamps,  and  is,  therefore,  more  economical  to  run  than  the  originai 
headed  arrow, and  the  lamps  /  or  m  are  illuminated  alternativeiv      type  A. 


Standardisation  in  South  Afr 

IJy    JOHN 

-Ml  tlxisc  ill  charge  of  electric  supply  mulertakings  in  this  country 
or  elscHhere  must  have  been  struck  with  the  absence  of  rules  or  laid 
<io«n  methods  in  all  the  branches  of  their  work.  In  such  a  new 
mdustry  a-s  electricity  supply  complete  standardisat'on  is  not  yet 
\*)*A  hie. 

But  even  now  the  time  is  ripe  for  some  general  agiecmciit  in  the 
direction  of  uniformity  in  methods  and  materials  between  those 
rcHiioiisil.le  for  the  extension  of  electric  science  throughout  the  Union 
of  South  .\friea. 

.VnVANTACES    or    Stan  DAK DISATION. 

In  tlii.K  country  the  absence  of  any  standards  is  even  more  acutely 
f<lt  than  it  is  in  those  countries  where  plant  is  manufactured,  because 
sii|i|ili.p,  lire  <  hllged  to  liold  large  stocks.  One  Durban  supplier 
limit  it  iir-r-e»sary  to  stock  no  less  than  :!(M)  kinds  of  lamiJs  of  all  sizes, 
i'aiidlc.|M>wi-rH  and  makes.  Similarly  a  consumer  requiring  a  motor 
iiiimt  loiiHJdcr  the  following  before  he  can  make  his  purchase: 
(I)  AlteriHiting  current  or  direct  euireiil ;  (2)  pressure  ;  C!)  muiiiIki 
of  phiiM>i  ;    (4)  iN-riods. 

The  ttiithor.  in  the  original  Paper,  proceeds  to  consider  the  subject 
iiiider  the  following:  headings:  — 

.V'/ifewn.  (I)  t'lasH  of  current,  Jillernating  or  direct ;  (2)  periodi- 
city; (:j)  number  of  pliHs««  ;  (4)  gejierating  pressure;  (.">)  traiis- 
mifwion  preHHiin- ;  («)  supply  prevture  of  distribution;  (7)  system 
of  difitribiilidii  network. 

Mitlrririh  mill  I'luiil.  (n)  Ki/.es  i.f  bare  and  covered  conductors 
for  ovi-rheiid  work  ;  (//)  iiiKiilatoi-H  ;  (-)  Hystein  of  cable  laying  for 
iinderijroiiiid  luiiiiut ;  (//)  hI/.ch  of  cables  ;  (r )  stma  himp  briukets  ; 
'/)  meters;    (</)  phigN  for  healing  »|ipliiiiiceH. 

The  Kreat  lulvantiigeH  of  alteiiialing  .iineiit  can  be  sumiiicd  ui) 
•1-  follouK : 

1.  Kiwier  and  elieii|KT  IriuiHmiHHion  and  diMtribulion  owing  to  the 
II  "■  III  '.lull.    tliiii>(iiiiiient. 

2,  MiM|,|.  ,  Mild  more  reliable  nintoiH  except  fur  lifts  anil  hoisls. 
Tlic  a(l\,iiil,ige»t  iif  dirix.'t,  eiirreiit  are: 

1.  The  iiw  of  nltinigi'  ImtterieH  |Kj-sibli.. 

2.  AdjiiHtable  H|H.e(|  molor»  by  lield  control. 
■''■    y. I  ("r  lifld. 


...I  "(  l'A|K>r  mill  by  the  rrcnidrnt  iM-tuic  ilu-  Simili   \rn 
"I  Klectrlcal  Knginccra. 


lean  Electric  Snpply  Systems.* 

KOHERTS. 

It  is  suggested  that  the  alternating  current  system  of  generation 
and  supply  of  current  as  a  current  be  adopted  in  all  new  plants  and 
for  the  supersession  of  direct  current  systems  as  soon  as  possible, 
because : — 

1 .  It  is  cheap  and  can  be  extended  to  cover  large  areas. 

2.  It  is  the  cheapest  means  of  supplying  power  and  heat  as  well 
a,s  hghting. 

."$.  All  small  .towns  should  jiut  themselves  in  a  position  to  eater  for 
power  and  heat. 

As  regards  periodicity,  50  cycles  jwr  .second  is  the  periodicity  fast 
becoraiilg  standard  in  Britain  and  the  Colonies.  In  this  country 
the  Victoria  Falls  Power  Co.,  antl  Johannesbiug,  Durban,  Cajietown 
and  Port  Elizabeth  Municipiditics  have  adopted  it.  It  is  very 
suitable  in  every  way,  allowing  of  good  turbine  and  motor 
speeds. 

Three-phase  is  recommended  to  generate  and  to  distribute. 
Plain  single-phase  circuits  can  be  run  along  streets  where  the  load 
is  small,  and  three  wires  where  only  power  is  catered  for.  It  is 
assumed  that  tlic  neutral  will  be  grounded. 

Focn  WiKKS  EMn.ovKn  for  DisriUBirTioN. 

With  alternating  current  systems  generation  will  naturally  be  at 
high  pressure,  and  for  the  larger  schemes  (i.fidd  volt  seems  to  be 
becoming  standardised,  being  already  aduplid  in  s.-vcral  South 
African  sujiply  schemes. 

Where  long  branches  have  to  be  led  out.  say.  10  miles  or  over, 
then  the  jiressiiie  slinuld  be  slcp))c(l  up.  and  I  think  we  should 
adhere  to  multiples  of  (l.tHKt   1;{.2(MI.  2(i.l(10  volts  and  sd  on. 

The  settlement  of  a  distribution  prcssine  which  will  be  suitable 
for  all  conditions  and  acceptable  to  all  jiarties  concerned  will  be 
very  diHiciill. 

The  following  points  in.iy  be  ikiIciI; 

1.  The  jiressure  should  be  liigli  lo  piiimutc  ccunomy  in  mains. 

2.  It  miisl  be  suitable  for  the  lamps  on  the  market. 
II.   It  must  suit  standai'd  heating  and  cooking  appliances. 
■I.    It  niiisl  be  rciiNonably  ecoiiomicid  for   |>o«cr  su]iply  and    suit 

Usual  motor  voltages. 

5.  ll  must  agree  with  the  pressures  rmiilov  i.(l  in  niosl  d  ihc 
cNistiii).'  iinderUikingH 


^    i 
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*■  The  following  gives  particulars  of  the  pressures  adopted  in  South 
Africa  up  to  the  present  : — 

250  volts,     4  towns  (Pretoria  and  Port  Elizabeth). 

240  volts,     2  towns. 

230  volts,  1 1  towns  (Johannesburg). 

220  volts,     8  town.s  (C'apetown,  Kiniberley). 

200  volts,  10  towas  (.Johannesburg,  Durban,  Maritzburg). 

110  volts,     3  towns  (East  London). 

100  volts,  1  town. 
240  and  250  volts  are  uncommon  pressures  in  South  Africa, 
•■and  too  high  for  heating  and  cooking.  Most  heaters  are  made 
for  100/110,  or  200/220  volts.  With  an  alternating  current  system 
and  economical  transforming  points  one  could  go  down  to  100  volts 
at  the  lamps  without  spending  too  much  on  copper.  It  would  seem, 
therefore,  that  the  choice  must  lie  between  2(XJ,  210,  and  220  volts, 
for  there  are  only  four  towns  employing  pressures  less  than  these. 
■On  the  whole  it  seems  be.st  to  compromise  on  210  volts. 

Turning  ne.xt  to  materials  and  plant,  the  author  discus-ses  in 
succession  bare  and  covered  conductors,  insulators,  underground 
mains,  street  lamp  brackets,  meters  and  plugs  for  heating  utensils. 
Manufacturers  in  South  Africa  have  to  wait  a  long  time  for  goods  to 
arrive  after  order,  and  arc  much  inconvenienced  by  variety  in  type 
and  dimension-s.  At  the  author's  suggestion  the  Government  was 
asked  to  appoint  a  committee  on  standardisation  previous  to  the 
war,  and  it  now  seems  desirable  to  re-open  the  matter.  The  stan- 
dardisation of  power  station  plant  is  deferred  for  the  present,  and  it 
18  not  proposed  to  standarchse  n\cters  except  by  si>eiifying  sizes. 

After  discussion,  resolutions  agreeing  to  the  follywiiiu  chief  standards 
were  passed  : — 

.Staxuauds  .Agreed. 

1.  Current   .AlternatinL'. 

2.  Periodicity    50  cycles  |Kr  second. 

.'!.   Number  of  Plia.fcs     Three. 

i.  Cenerating  Pressures 415,  3.300  and  (>.(>00. 

5.  Supply  Pressures     240  and  480  three-wire, 

240  and  4I.'>  alternating  current 
four-wire. 

ti.  System  of  Distribution     4  wire  three- |>ha.se. 

7.  Transmis.-ion  Pressures 3,.300.  fi.OOO  and  11,000  vohs. 

Bare  Conductors  for  Oifrhfid  Wire". — Nos.  12.  10.  8,  Os.w.g.  and 
beyond  thse  sizes,  the  same  si/es  laid  down  by  the  British  Engineering 
Standards  Committee,  but  with  the  deletion  of  the  following  sizes  :• — 

0125,  0-25,  0-35,  leaving  005,  0075,  01,  015,  0-2,  0-3,  0-4,  ond 
0-5  square  inch. 

Underifround  MaiitJi. — On  the  types  of  cables,  it  was  decided  to  re- 

iiimenrl  that  the-  system  nf  protection  adopted  be  uniform,  viz.,  that 

cables  should  lie  iirnioiireil  suitable  for  laying  direct  in  the  ground. 

sizcM  of  eonduitors   to   Ih-  similar  to  those  reiommended   by  the 

liritish  Kngineering  .Sliimlards  Committee,  with  the  deletion  of  the  some 

liizes  referred  to  in  the  bare  i-onductors  for  overhead  mains,  leaving  the 

sizes  for  u<|r>pti(m  ns  follows  : 

005,  0075,  01,  Ol.'i.  0-2,  o:i.  0-4.  and  0-5  square  inch. 
It  was  also  resolved  to  reroninii-iiil  that  as  it  was  desirable  that  the 
various  kinds  of  mains  in  use  should  Is-  readily  distinguishable  from  thu 
iulsi<le  wtliout  iMitling  the  cable,  that  nuikers  lie  asked  for  suggestions 
in  regard  to  this  matter,  hu<Ii  os  by  varying  the  width  of  the  standard 
lii|K's,  or  by  introducing  a  steel  wire  or  wires  in  the  jute  serving,  eom- 
nionly  used  over  the  arniourinu. 

*    Mrliri-  -  That  two  two  wire  meters  lio  adopleil  for  us i  low  tension 

Hupplief*  in  preferrm  !•  to  three-wire  meters. 
.yi'tM.--S,  5.  10,  2.').  .'lO  and  IIH»  amperes. 
[^  /'/u(/«  /or  llratimi  nnil  itllirr  rirriii'M.--Thiii  matliT  was  n'ferred  to  the 
Council  to  ileeidn  upon  rerlain  standurds  as  regards  si/.i-s,  dimensions,  Ae. 
On  th.'  prnpoHJIion  of  Ctil.  |>obsiui.  Mr.  C.  J.  Kveretl  (.lohannesburg) 

rleil<Ml  n  ineuilNT  of  the  .VssoiiatKMi. 
On  lli>'  |iro|Hisilion  of  Col.  Dobson,  it  wak  rescdved  to  hold  a  meeting 
[of  the  Coiineil  at  It.  15  the  fidlowinit  morning  Iti  consider  .Stanilanlisatiim 
Uu'l  Winriu  Kule. 


I*liysi«iil    Sori«'l>-. 

*"  A   II ting   was   held   on   the  2.">l  h   nil.  nt  I  he   Imperial  C(illi>gp  o( 

Solener,  when  the  Pn>Mideiiti«l  Adilresn  wiudrh\eroil  by  Pnif.  C.  V. 
U«VS.  K  U.S.       The  fc.llowiini  IS  an  abslrnet  of  the  address;  _ 

The  exigencies  of  the  war  had  sern.iisly  im|irded  llw  work  of  the 
riiymeal  Sih  iety,  as  nf  all  oiii  seieiitilir  iimlitlltioiis.      Many  meiiilHTN 
|fcre  at  the  front  ;    many  others  »ire  busy  <m  war  «i>rl»,  and  then- 
little   time  available  fni    iioiuial  M'ieiililio  pumiiils.     Since  his 
uor's  iiddrrtis,  the  srieiitilii-  eonimuiiity  had  Ix'eii  stirred  to 
^extent  which  he  thought  wax  iiiiurenwnry  by  the  luiMiiig  of  tim 
l^llght  Saving  AeU     Scieiitilieally  the  thing  wiih  n  shaiii,  nnd  lU 


such  was  naturally  distastefid  to  us  ;  but  the  convmunity  at  large 
was  not  scientific,  and  had  a  verj'  vague  notion  of  the  meaning  of 
time.  In  the  stre-ss  of  war  the  public  had  realised  the  desirability  of 
starting  the  day  earlier  to  save  not  dayUght  but  paraflin  and  gas,  and 
the  simple  operation  of  putting  all  the  clocks  wrong,  though  hatefid 
in  principle,  did  not  disturb  the  public  at  all. 

In  reference  to  the  question  of  the  metric  system,  this  was  impor- 
tant in  relation  to  education.  He  beUeved  the  reason  why  English 
schools  were  so  backward  in  mathematics  was  that  so  much  of  the 
available  time  had  to  be  devoted  to  memorising  tables  of  weights  and 
measures  and  similar  medieval  relics. 

Another  matter  of  public  importance  was  the  recognition  of 
.science  as  an  element  of  general  education.  It  is  sometimes  urged 
that  our  officials  need  not  be  scientific,  because  they  can  get  all  the 
scientific  advice  they  want.  But  they  may  not  know  when  they 
require  it,  or  appreciate  the  force  of  it  when  they  get  it.  He  might 
instance  in  this  connection  the  wasteful  method  of  strt>ct  darkening 
which  still  prevails  after  three  years.  The  annual  trouble  w  ith  frozen 
water  pipes  was  another  example  of  the  general  ignorance  of  scien- 
tific principles.  Burst  pipes  were  unknown  in  really  cold  countries 
where  the  elements  of  common  sense  were  allowed  to  prevail. 

All  his  own  contributions  to  physical  science  had  been  experi- 
mental, and  some  words  on  the  art  of  experiment  might  not  be  out 
of  place.  In  order  to  succeed  as  an  exj)erimentalist  it  was  neces- 
sary to  find  by  personal  experience  how  as  many  materials  as  pos- 
sible behave  under  as  many  conditions  as  possible,  and  this  can  otdy 
be  done  by  one  who  will  practise  every  art  and  use  every  tool  and 
instrument  that  he  can.  While  endeavouring  at  first  to  imitate  the 
practices  of  the  professional  me<hanic  and  acquire  as  much  of  his 
skill  as  possible,  the  exiierimentalist  must  not  be  bound  by  tradition 
and  custom  in  his  methods.  It  is  the  slavery  to  tradition  and  prac- 
tice that  makes  the  assistance  of  the  professional  so  tiresome  to  the 
experimentalist.  In  this  connection  a  saying  of  Fresnel  had  greatly 
impressed  him — '"  If  you  cannot  saw  with  a  file  and  file  with  a  saw 
you  will  be  no  u.se  as  an  experimentaUst,"  or  wortls  to  that  effed. 
He  had  made  it  liis  business  to  use  every  tool  and  to  handle  every 
material  that  he  could.  On  one  occasion  he  had  had  the  somewhat 
rare  opjwrtunity  of  handling  five  or  six  large  uncut  diamonds  each  as 
big  as  a  walnut.  Glass  blowers  are  familiar  with  the  difference  in 
the  contact  of  freshly  blown  bulbs  and  of  bulbs  some  time  blown. 
But  the  contact  of  diamonds  wa.s  unlike  either.  When  brought 
lightly  into  contact  they  emit  a  curious  squeaking  note  of  possibly 
2,(HM»  vibratioiLs  per  second.  This  meant  that  the  diamonds  were 
bouncing  with  slowly  diminishing  excursions  of  1  SO.tHXI  of  an  inch 
approximately,  a  phenomena  only  |>o.ssible  with  a  material  of  such 
perfect  elasticity  or  hardnes.s.  It  was  po.«ible  that  a  test  of  this 
kind  might  be  u.seful  for  discriminating  between  the  hartlncss  of  the 
harder  materials.  The  whole  question  of  what  hardness  was,  and 
if,  indeed,  it  were  really  a  definable  quantity  having  definite  dimen- 
sions, was  one  to  which  the  attention  of  physicists  could  profitably  he 
diverted,  .•\nother  such  question  was  that  of  the  oiline.ss  of  lubri- 
cants. This  ap]ieared  to  dejiend  on  something  other  than  vln-osity. 
Animal  and  vegetable  oils  liibricate<l  bettor  than  ininenil  oils  of  the 
same  vi.seositv. 


VoliiiiU'or  Notices. 

COINTY  OF  LONDON   VOLlNTEKIl   ENCINKEIVS. 

Headquortera  :    B«lderl<in  stns-t.  l>xford  stn-et.  W,  I. 

Oflicer  Commomliiig,  Lieut.  (Vdoiiel  C.  U.  Ci.a\,  \'.I). 

Orvlent  for  the  \V<sk. 

Oni.  cr  of  the  Wwk.-  Lieut.  C.  K.  t  aiiipUll. 

Xe\t  for  Uutv.      Lieut.  W.  .1.  A.  Watkins. 

.Monday.  I'eli.ll.-    No. :»  Company.  tl.30,S.30     Heeriiits'  Unll.  <1.3«-{».:ht. 

SiKualliiig  .S'<  lion.  0.30  .S.3o! 
Tuestlay.  Keb.  12.      U'ulure  on  Demolitions  at  li.llo.      Physical  Drill  and 

Bityonet  Kightinit.  7.;«t. 
WediKsday.    I'ib.     LI.      No.     I    Cmnimny,    Knotting.    Ac.    tt.30  «.3t> 

lie.  riMln'  Drill.  0.30. 
Thur«la>.  lib.  U       No.  2  C<imp«ny.  Knotting.  Ae..  0.0  ».0.     Itecruiti' 
Drill.   o:iO  (*.30.     .Signalling   Nttioii.   (1  ;«»>  .H.3«V     .\mhuUmT  Src- 
lion,  0  :(0  H.aii. 
Friday.  Feb.   15.      Musketry.  5  :«t.S.O. 

.Satiirllay.    Feb.    HI.      Knotting.   Ac,   fiT   the   whole   (\>r|w.   3  45  4.4... 
U.s mils'  Drill.  2.45  4  45 
.SrKiiU,  NoTii  »:s.     All  Drills  will  take  pin.-e  »l  headquarters  unkw* 
otherwise  •lalisl. 

Itivruils  will  nllentl  (or  eiiiiiiii-erinii  instruction  with  the  Companies. 
Tlie  Mediirtl  Olhivr  will  attend  on  Thun«d»y  evening  for  the  evaiiiiii*- 
llon  o(  n>.  run-  «t  0.0. 

NC  It'll  and   men  may  attend   parailes  with  coni|»uiei<  other  than 
the  ime  to  wlii^  h  they  ate  |M.«lotl. 
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Legal   Intelligence. 


The  British  Thomson-Houston  Co.'s  Appeal. 

After  a  hearing  which  lasted  nine  days,  judgment  was  reserved 
yesterday  in  the  House  of  Lords  at  the  close  of  the  hearing  of  an  appeal 
by  the  British  Thomson- Houston  Co.  against  an  order  of  the  Court  of 
Appeal  affirming  a  judgment  of  Mr.  Justice  Astbury.  The  facts  were 
given  in  our  last  issue. 

The  appellants'  case  was  argued  bv  Mr.  Walter,  K.C.,  and  Mr.  Cole- 
fax,  K.C. 

On  Feb.  1  Mr.  T.  Terrell,  K.C,  opened  for  respondents.  He  began 
by  showing  what  was  common  knowledge  with  regard  to  tungsten  at  the 
time  when  the  patent  was  granted  to  appellants  in  190().  After  defen- 
dants (now  respondents)  had  put  in  amended  defences,  they,  to  avoid 
inspection  of  their  worlis,  made  a  formal  admission  on  the  issue  of 
infringement  in  these  words  :  "  The  defendants  formally  admit,  for  the 
purposes  of  this  action,  that  they  in  the  course  of  their  manufacture  of 
tungsten  wire  subject  the  metal  tungsten  in  a  coherent  form  to  the  action 
of  heat  while  it  is  being  operated  on  or  manipulated."  This  admission 
precisely  followed  the  words  of  the  first  claim  of  appellants'  specification. 
Therefore  the  alleged  invention  claimed  in  the  specification  was  in  respect 
of  ductile  or  malleable  tungsten  for  whatever  purpose  it  was  to  be  used. 
To  that  claim  defendants  pleaded  (1)  that  the  alleged  invention  was  too 
wide  and  general,  and  that  there  was  no  subject  matter  for  a  patent  dis- 
closed, having  regard  to  common  knowledge  of  metallurgy  in  general  and 
of  tungsten  in  particular  ;  and  (2)  that  the  invention  described  and 
claimed  had  been  anticipated.  It  was  so  wide,  Mr.  Terrell  went  on  to 
argue,  that  it  could  include  any  manner  of  working,  whether  by  forging, 
hammering,  rolling  or  drawing  colierent  tungsten  however  obtained,  in  a 
coherent  form  and  at  any  degree  of  temperature  "  while  it  was  being 
operated  on  "  in  any  manner,  and  consequently  had  been  anticipated  by 
Siemcn's  specification,  and  more  particularly  by  Moissan's  publication, 
which  disclosed  a  method  of  production  of  pure  coherent  and  compact 
tungsten.  In  short,  all  the  specification  consisted  of  was  an  alleged 
discovery  that  tungsten  could  be  worked  hot.  Therefore  the  Courts 
below  were  right  in  holding  that  appellants'  specification  involved  no 
invention  such  as  would  support  a  patent  at  law.  It  was,  therefore, 
in\-alid  for  want  of  subject  matter. 

Mr.  Kkbly  K.C,  followed  on  the  same  side,  and  Mr.  Walter,  K.C, 
having  replied,  their  Lordships  reserved  judgment. 


Patent   Record. 


(Francks.)    Operatine  electr 


APPLICATIONS  FOR  PATENTS. 

NcTB. — The  undermentioned  Applications  (except  those  marked  +)  a/e  not  open  to 
public  inspection  until  after  acceptance  ot  Complete  Specifications.  Those  marked  ♦  are 
open  to  inspection  1 2  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previously  mthe  ordi  nary  course.  Names  within  parentheses  are  those  of  communicators 
etinutntions.  When  complete Specificalion  accompanies  application  an  asterisk  is  a%xed. 
January  12.  1918. 

729  Kayser  i  Robinson.    Electrode  holders  for  electric  furnaas. 
748  WiriGHTSON.    Metal  receptacles  for  accumulalors,  &c. 
754  Cauntkr  &  SuTBR.    Magneto  electric  machines. 
757  ScHAAiii'liio.     Electric  transformers,  lie. 

January  14.  1918. 
7fcfe  Mackeketh  &  TwiDBLL.    Arrangtm'nt  for  lifting  electrode  arms  of  electric 

t  jrr.-ct.  fitc. 
Jlh  urA  777  Steel,  Peech  &T02BR  &  Bowen.     Electro-lifting  magnets. 
767  AimiiiK-SiAitiK.    Elcctriccontrolled  gravity  feed  apparatusfor  steam  gerarators. 
790  Watkiiu.    Toolsfor  manipulating  shade  holders. 
B09BT.-H,Co.    (C.E.  Co.)     Electric  welding  systems. 
833  Critchley.    Tramcar.&c.,  undercarriages. 

January  15.  1918. 
839  CoHMOLLv.  Battery  case  lor  miners'  lamps. 
855  TtLLTHOt  DouKrric  li  Street  Liohtihg  Co. 

•witches  from  a  distance. 
861  B.T.-H.  Co.    (C.E.  Co.)    Electric  fans, 

January  17,  1918. 
914  Clauohtoh,     Lead  llnlngi  lor  accumulator  boxes, 

1958  PotiMKOWiKY.    (Western  Electric  Co.,  partly.)    Machine  telephone  swilchini- 
963  Rosa  b  Simoiietta.     Automattc  telephone  systems. 

January  18,  1918. 

1 '^'■'  '" ""'adylng the  arc diKharge  In  electric  furnaces. 

:  trol  oldynamo-olectrlc  machinery. 

IRLErHONB    Uro.   Co.    (Slmliter   ti    Archer.)    Electric  healing 

I  " ■"■      '      '   "'TH».     Electric  relays. 

1  Itvlcesfor  olIbreakiwKches. 

I  irmsfor  outomofcllei.    (14/6/17,  France.) 

'  .^EuUlmEd'evices.    (24/4/17,  France.) 
1  V   Heal  Corpn  I    Variable  speed  generators  and  storage 

January  19,  1918, 
\  'in  DiAKiH  It  PoiiKKowsKY.    (Western  Electric  Co.,  partly,)  Machine  leltVlonr 

•  Mlichlnj. 
1109  B.T-H.Co.    (C.E.Co.l    Wireless  elgnalllng  sy>t>  mt 

January  21,  I9IS, 
I  172  MARCO«l'tWlllll.lMTEi.Roi>ArM  Co.  TranimitllnKkeysforwIrelesslelegraphy. 

)..•  1^1, ■  n.  1918, 
1       ■  ,,  f,i  balt"rle« 

I  ■'  "rmal  vaporiser, 

,  .,.  -  ^,  -.  .... ,.i. line  syslems  for  aultmctlles.   (11/8/17, 

Yt.:.iA.i 
;  340  Browm.    Dunnnyilcntllln|kt)rilor prKllslDf  MorMVrorklng. 


Commercial  Topics. 

« 
Excess  Profits  Duty. 

The  Board  of  Referees  has  increased  the  statutory  percentage  for 
the  business  of  manufacturing  in  a  malleable  form  metallic  tung- 
sten and  molybdenum  direct  from  the  ore  or  from  metallic  salts,  with 
or  without  the  manufacture  of  chromium  from  chrome  ore,  at  12  per 
cent,  in  the  case  of  companies  or  other  bodies  corporate  and  12  per 
cent,  plus  2  per  cent,  for  accounting  periocis  ending  after  Dec.  31, 
1916,  in  the  case  of  other  businesses. 

^         ^         it         ^ 

British  Trade  Organisation. 

In  connection  with  the  movement  to  secure  a  re-organisation  of 
British  industry,  the  Federation  ot  British  Industries  has  appointed  a 
committee,  consisting  of  Sir  William  Peat,  Sir  Francis  Barker  and 
Mr.  E,  Fitzjohn  Oldham,  to  give  any  advice  and  assistance  which  may 
be  required  by  any  trade  which  is  considering  the  question  of  its 
organisation. 

The  committee  will  be  ready  at  any  time  to  consider  any  inquiries,  or 
to  render  assistance  or  advice  either  by  correspondence  or  personal  dis- 
cussion with  representatives  of  any  such  trade.  Letters  should  be  ad- 
dressed to  the  Director  of  the  Federation  of  British  Industries,  39,  Stj. 
James's-street,  London,  S.W.  1. 

*         *         *         * 

Work  of  Ministry  of  Reconstruction. 

The  Minister  of  Reconstruction  (Dr.  Addison)  recently  explainedi 
to  a  gathering  of  Press  representatives  the  work  already  accom- 
plished by  liis  Department.  The  Ministry  has  set  up  a  General 
Advisory  Council,  consisting  of  four  sections.  One  would  deal  with 
production  and  commercial  organisations ;  another  with  finance, 
transport  and  common  services  ;  a  third  with  laboiu'  and  industrial 
organisation ;  and  a  fourth  with  social  development,  including 
agriculture,  education,  health  and  housing  ( as  stated  in  our  last  issue).. 
Dr.  Addison  said  the  supply  and  control  of  raw  materials  after  the 
war  was  already  engaging  serious  attention,  as  was  the  ciuestion  of  priority 
in  importance  of  all  imports.  The  preservation  of  old  industries  and  the 
establishment  of  new  ones  was  being  dealt  with  by  special  committees  ; 
whilst  others  were  devising  plans  for  the  provision  of  sufficient  working 
stocks  in  various  branches  of  industrial  activity.  Arrangements  had 
been  made  for  dealing  with  the  disposal  of  Government  war  stores  when 
hostilities  were  over,  by  means  of  which  he  hoped  they  would  avoid 
the  scandals  which  had  followed  every  war.  He  regretted  they  were 
not  making  the  progress  for  which  he  could  wish  in  regard  to  the  setting 
up  of  joint  industrial  councils  to  deal  with  the  difficult  technical  questions 
connected  with  reinstatement  and  trade  pledges.  Their  scheme  for 
Army  demobilisation  was  <'omplete.  Every  unit  would  know  which  of 
tlie  men  in  its  ranks  had  their  places  kept  open  for  them  ;  it  was  befieved 
tliat  would  ajiply  to  (iO  per  cent,  of  the  .Army. 
~  *  *  *  * 

British  Trade  with  Italy. 

At  a  meeting  hi  the  London  Cliamber  of  (\immerce  last  week  I.,ord' 
Hythe  read  a  Paper  on  "  Anglo  Italian  Trade  Relations." 

Lord  Hythe  said  that  in  the  autumn  it  was  suggested  to  the  British- 
Italian  Commercial  Associatifm  that  he  shouUl  make  some  sort  of 
inquiry  as  to  the  best  lines  to  be  followed  if  Great  Britain  would  take  the 
place  of  tiermany  in  the  Italian  market.  He  had  visited  Rome,  Milan, 
Leghorn,  Genoa,  Naples  and  otlicr  town.s,  and  saw  leading  industrialists 
in  each  place.  .Among  the  openings  for  British  trade  the  most  iniportiuit 
were  machinery  and  textiles,  'I'licre  was  a  great  opening  for  British 
manufacturers  in  the  supply  of  elcctriciil  machinery,  us  well  as  in  the 
supply  of  textile  and  agricultural  iiiailiincry.  sewing  machines,  machine 
tools,  &c.  Kvery  sort  of  lionscliold  rc((uisitc,  fnmi  pots  and  puns  to  door 
handles  and  writing  table  fuiiiiturc  had  liillicrto  been  mainly  supplied 
from  Germany.  It  was  probable  lliat  Italy  would  bcfori'  long  make  for 
herself  many  of  these  articles,  but  at  present  there  was  a  good  opening 
for  British  products.  If  British  manufacturers  were  to  cajitiire  any  pro- 
|iorlion  of  the  Italian  nuirkel  it  was  necessary  they  should  follow  the 
example  of  the  Germans  in  many  respects.  Principals  shoidd  visit  the 
lountry  to  study  the  conditions  of  the  markcl.  Hrilisli  miinufaeturers 
in  various  lines  shoidd  roopcrati'  insti-ad  of  innipcling  with  each  other. 
Agents  or  IravellerH,  if  Kiiglish,  must  be  abli'  to  spi>ak  lliiliiin.  or  at  any 
rate  French,  (^uolaticms  and  invoices  should  be  in  Plaliiiu  lire  and  \\v 
rat^tric,  not  Knglish,  measures. 

*  *  •  * 

Electrical  Supplies  for  Canada. 

Ill  "  The  TiiricH  "  'I'rjidis  Siippli'nienl  for  Kebimny  ii  ((iriespondent 
I'lnpha.si.seH  the  fact  timt  the  ihveliipnieid  of  the  wiiter-power  of 
Ciinada  in  proceeding  rapidly,  pari iiiilarly  ill  Onlniid,  (Quebec,  the 
Marilinie  rrovime.s  and  Urilisb  ('(ihinibiii.  anil  with  tins  devolop- 
meiil  bus  grown  a  big  deniiind  for  electiical  pliiiil  anil  ,siipp|ie.s.  The 
preHciil    power  iililised  eMicds   l.7()(»,IMI(l  M,i...mid   (lie  |>ossihilities 


of  areas  ex|M'eliil  to  Ibe  populated  in  the  neai'  future  aggregate 
I7,7ri(l,00(t  ii.r.  I'riieliciilly  (lie  whole  of  the  eleetrie  motors  and 
generatorH  iin|)orted  by  Canada  in  the  year  bebuc  (he  outbreak  of 
war,  and  valued  at  i;l(M).IKK).  were  stipjilied  by  (be  United  Staters. 
StiitiNticH  Nliowing  the  value  of  the  exports  friuii  t  he  I'nited  Kingdiimi 
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arc  not  available,  but  British  exports  to  Canada  of  all  kinds  of 
electrical  machinery  were  valued  at  only  £118,160.  The  Dominion's 
total  imports  of  idl  kinds  of  electric  apparatus  were  valued  at 
£1,750,000,  the  shares  of  the  United  States  and  the  United  Kingdom 
being  £l,o(KI,00(»  and  £192,(XJ0  respectively. 

Under  existing  circumstances  it  i.s  impossible  for  British  manufac- 
turers to  turn  their  attention  to  Canadian  requirements  ;  but  with 
sentiment  so  strongly  in  favour  of  Great  Britain  an  endeavour  should  be 
made  to  capture  a  larger  share  of  this  important  business  after  the 
rcs.sation  of  hostilities. 

In  addition  to  the  demand  for  heavy  plant  and  machinerj",  there  exists 
an  e.ttensive  and  continuous  demand  for  insulators,  batteries,  telephone 
and  telegraph  instruments,  wiring,  globes,  .shades.  &c..  the  annual  pur- 
ihases  of  these  exceeding  £l.3fK),(H10.  No  traveller  through  Canada  can 
doubt  that  the  prevalence  of  .\merican  travellers  is  responsible  for  much 
of  the  success  of  United  States  firms.  In  addition,  the  latter  have  a 
distinct  advantage  over  their  British  rivals  in  their  methods  of  standardi- 
sation and  business  organisation.  Where  travellers  ean  lie  spared  by 
firms  in  Great  Britain  they  should  be  commissioned  to  visit  Canada  as 
noon  as  possible  for  collecting  information  relative  to  commercial  con- 
ditions and  requirements,  making  a  special  feature  of  the  investigation 
of  the  methods  adopted  by  their  .Vmcrican  comiietitora.  Technical 
knowledge  on  the  part  of  the  traveller  is  indispensable  in  the  electrical 
indiistrv: 

♦  *  *  * 

Industrial  Councils. 

The  ■■  ManchestiT  (Juardian  '"  reports  that  the  Ministry  of  Rceon- 
«truction  and  the  Government  I)ej)artments  concerned  are  dis- 
appointed at  the  slow  progress  tliat  is  being  made  in  the  formation 
of  industrial  counciLs.  The  London  corresixmdent  of  our  contem- 
porary states  that  "  by  way  of  ))ushing  the  .scheme  forwaril,  tlie 
Ntini.stry  of  Keconstriiction,  the  Ministry  of  Labour  and  the  Board  of 
Trade  have  combined  to  promote  the  formation  of  committees  in 
variouo  trades  who.se  business  it  will  be  to  organi.se  these  coimcils. 
These  committees  will  represent  lx>tli  sides  of  the  industries.  The 
diHiculty  has  been  that  the  trades  are  jealous  of  Government  inter- 
feren<e,  and  what  is  wantetl  Is  to  bring  about  movement  from  within. 
I  believe  that  the  ]x)ttery  industry  is  still  the  only  one  that  has  an 
industrial  council  actually  at  work,  although  the  brass  and  leather 
trades  ttn<l  some  otliefs  have  got  schemes  well  in  hand.  1  hear  that 
the  Lanca.<4hire  coal  miners  are  taking  n  .special  interest  in  this  matter 
just  now." 

*         *         «         * 

Enemy  Businesses  Wound  Up. 

Ill  llie  IlniiH.  ,,f  ( ■,,1111111, MS  oil  \Ve<liiesila\  .Mr.  Wardic  staled,  in 
leply  U>  a  i|iiestiiiii,  that  he  was  unable  to  say  how  many  per.sons, 
linns  or  cumpanies  of  enemy  nationality  were  carrying  on  business 
in  this  country  at  the  commencement  of  the  war. 

The  total  niinilHT  of  inscs  in  wliiili  ordiTs  to  wind  up  or  discontinue 
biininesiM-s  hud  up  to  the-  pn.si-iit  dale  been  made  under  .Se<'.  1  of  the 
Trading  with  tlii'  Kin-iny  .Vinindment  .Act,  l!tli>.  was  M)2.  It  was 
iK'lieved  tliat  most  (if  not  all)  liiisiiienscH  of  niu  im|Hirtance  had  Im'CU 
ilfi'lt  with  iinilir  tli<-  provisions  of  Ihe  .Act  of  liljii. 

The  total  niimlHT  of  orders  madi'  by  Ihe  Hoard  Msling  pmiH-rty  in  the 
i'iiKt<Klian  iindiT  .St.  4  of  thi-  Ad  of  Itllll  was  !li:i.  Out  of  this  iiiimbir 
Iri2  were  ordiT"  reliiliiig  only  lo  Ihc  pro|HTty  of  im my  subjects  residing 
in  this  country  ;  some  of  (he  remaining  onlcrs  had  dealt  with  the  pro. 
INTlvof  eni-mirs  a«  well  as  that  of  I'neniv  Hiibjeit«  iciiling  in  this  lounlrv. 

The  I'residenI  of  the  Hoard  of  Trade  was  forwiinliiii:  In  llii-  IbimeOflice 
particulars  of  lerlaiii  naturalised  Brilinh  siibjiil"  of  inemy  oriuiii  to 
whom  he  refiTrcil  in  llii<  di-biitc  on  t  hi<  Non-Kerioii^  Metal  liiilusliy  hill 
us  having  eonilni'li'd  thiir  biisnii'ss  siii.e  the  war  willioiil  |iio|mt  regard 
to  the  interesl.  of  thi'<  i  oiiiilrv. 


l^]IcH'(ri<rity     Supply. 

l^xlfii.sioii.s. 

Bolton.     The    L.G.     Hniird    li,i\i-    xanctiiiiird    the    Ihh rowing    nf 
lllii.iNNi  for  the  extonnioii  of  Ihe  eleclrieily  works. 

Dublin.     The    Klnlricily    ."Supply    Comniillee    reaiiiniiieiuln    thai 
|,|ili'  ;itioii  be  iiiiide  lor  MtiH'lion  lo  a  liiuii  III  lll'.'i.tNMI  ^ir  vxlcnniou" 
,1   llie  I'lectrii    siipjily  iindertakiiig 

A  Hiiin  itf  tIMI.iNNI  would  Ih'  ri'<|iiiicd  for  lirw  gi'iiiriitinii  piniil,  I'.'O.mm 
lor  II  liiniiel  under  lln-  Lidi  y.  mid  aiib  aUtlun  at   North  WkII  ;    I'lU'i.lNNI 

lnrib<lriliiitioiiiiri«ork,iii'W,  nbl<'«.  A'-       The  lonmiill \  plain  thai  I  lie 

<iii<',<lion  of  llir  I'tlniaioii  I  »nnol    Ix'  longer  ilrUyed        Km  n  il  the  «nr 

•hoiild  <  iinliniii'  o\rr  next  wiiiirr  thr  i  oinintllet'  fiH'l  ibniblfnl  of  In>|iik  m 

a  poallloii  lo  aiipply  Ihi'  full  di'innnda  of  rtiating  eonsumera,  Ihe  Irnilrnry 

1  iilili-M-  idei  Iririlv  (or  imiwii  Umiik  urt-atly  on  the  im  rr*«' 

Kinphaaia  i«  htnl  on  ihe  m.  luiU   foi  de\><lopnirnl  in  Ihe  Norlli  Wall 

II  ta  r«<'i  Mil  mended  thai  »  •iimll  (Mtn  enUtge  on  Ih lat  of  e\len 

Ix  divid-d  pri>|»rlion»lrlv  Ulwi'tn  Mea.r.  Itnildle.  Killle  and 
rber  IVnding  Ihe  iiUKlrin  Imn  of  ihe  pro|aiwd  liininl.  Ihr  i  oni 
lie)',  aubjvcl    lu  liuverninrnl  |irrini|a,  la  in  n  |>oaitli>n  lo  tiiM- n    "iipply 


for  the  most  urgent  sections  by  linkinn  up  the  (  lontarf  feeder  mains  with 
an  extension  running  from  the  North  Wall  to  Ballybough  Bridge,  and  by 
joining  up  with  the  high  pressure  feeder  at  Sir  .John  Rogcrson's  Quay. 

Edinburgh. — The  Council  are  recommended  to  apply  for  lowers 
to  ini-lude  Dahneny  in  the  electricity  supply  area  of  the  city. 

The  Electric  Lighting  Committee  has  decided,  apart  from  the  instruc- 
tions of  the  Ministry  of  Mimitions,  to  suspend  connections  with  the 
electric  supply  mains  during  the  winter  months  and  until  the  generating 
plant  has  been  extended. 

Mansfield. — The  Council  has  applied  for  authority  to  borrow 
£20,.^00  for  electric  supply  extensions. 

Pembroke. — .^iiplication  has  been  made  to  the  L.G.  Board  for 
sanction  to  borrow  £10,000  for  extensions  of  the  electric  supply 
department. 

Shoreditch  (London). — On  Tnesday  the  Finance  Committee  of  the 
London  County  Council  reported  that  in  May,  1917,  Shoreditch 
Borough  Council  was  authorised  to  borrow  £31,810  inrespect  of  the 
following  expenditure :  — 

-Mains  (£8.72.1)  repayable  in  25  years  ;  plant  (.I.OOO  kw.  turbo-alter- 
nator, &c..  £32.27,))  repayable  in  15  years,  a  total  of  £41.000.  The 
difference  (£9.190)  represented  the  loan  outstanding  on  displaced  ]>laut, 
being  provided  out  of  the  Borough  Council's  electricity  reserve  fund. 
The  period  of  such  outstanding  loan  was  to  be  reduced  to  15  years  from 
.\ugu.st.  1917.  The  Bonmgh  Council  stated  that  the  estimated  cost  of 
the  plant  is  now  £57.18(1.  and  it  applied  for  sanction  to  borrow  an  addi- 
tional sum  of  £|(i.l8(l.  The  necessity  for  the  supplementary  appUcation 
arose  from  the  fact  that.  sin<c  the  <*itimate  was  prepared  (in  .lanuary, 
1917)  there  has  been  an  abnormal  increase  in  the  prices  of  engineering 
plant.  Further,  since  the  original  estimate  was  submitted  to  the  Council 
in  September.  1913.  the  prices  for  all  the  plant  required  have  greatly 
increased,  and  that  the  total  increase  in  the  cost  of  the  work  compared 
with  the  earlier  estimate  is  not  less  than  £20.(KX>.  Having  regard  to  the 
circumstances,  the  L.C.C.  was  recommended  to  rescind  the  resolution  of 
-May  22.  1917,  and  that  the  borrowing  by  the  Shoreditch  Council  of  an 
amount  not  exceeding  £47,990  Ix-  sanctioned.  t)f  this  sum  the  £10.425 
for  mains  would  l>e  rejiaid  within  the  last  23  years  of  a  term  of  25  years 
from  the  date  of  the  liorrowing.  and  as  to  £37.."ili5  for  machinery  (turbo- 
alternator  and  auxiliary  plant)  within  the  last  13  years  of  a  term  of  15 
years  from  tlu'  date  of  the  borrowing. 

Wolverhampton. — The  Corporation  has  applie<l  for  sanction  to 
borrow  £2S,<HM»  for  the  electric  sujiply  umlertaking. 

General. 

Aberdeen.  A  mishap  to  a  5.ih»ii  k».  set  has  interferetl  with  the 
supply  of  ehntrii-  current. 

It  is  cx|iertcd  that  the  full  supply  will  l>e  maintained  for  industrial 
purposes,  anil  should  the  rest  of  the'iilant  nmlinue  to  work  in  «  satis- 
factory  maun-r.  it  is  thought  that  the  full  tramway  scrvii-e  will  l>e 
maintained  till  the  machine  is  repaired. 

Aberystwyth.-  .\  s<-heme  is  being  preimrtHl  for  utilising  the  water 
power  a\  billable  in  the  Uheidol  Valley  for  generating  ele<-trioftl 
energy. 

Bispham.  This  district  has  Ihhmi  incoriMirato<l  in  Ihe  area  of  the 
l!la,k|Hiol  Cor|Mirati<ui.  and  the  I'arliam'utary  Ccmiuittw  of  the 
liilter  lias  instructe<l  the  electrical  engineer  to  rejxirt  on  tho  utilisation 
of  the  existing  electri.ity  works. 

Exeter.  The  application  of  the  entployees  in  the  elivtricity  de|Mirt- 
nient  for  an  increase  in  wagps  and  bnnus  for  certain  elas-ses  of  men 
has  been  referred  by  the  Council  to  the  Committee  on  production 
for  .obilralion. 

Falkirk.  The  Council  has  granlisl  a  total  bonus  of  £1  per  wet>k 
ail, I  I2\  per  cent,  to  workers  in  Ihe  eU><tricily  supply  department. 

Gainsborough.  Mr.  .lames  Marshall  has  withflrawn  his  applien 
lioii  f.ir  a  pioMsioind  ele<-trie  lighting  order  for  GninslHirough. 
I  hough  the  linn  an-  proceeding  with  Ihe  envlioii  and  eipiiiwumit 
of  a  hirgi'  imwcr  station. 

Increased  Charges  for  Eleotrtoal  Energy.    The  chargw  for  rurrmt 

are  bciin;  iiereascd  at  I  he  following  places  ; 

l.iv'ipo..|   '|>iiniH:i\H   ,111,1    Khs'tri,     ToHiT  nnd    l.ighlini:   Coininill<« 

IV.  ..iniiiind  an  incn-aii'  of  ITJ  |ier  rent,  on  all  charg xerpl  for  current 

for  Irninwnya. 

Wallnx'y  Kh'ilririly  Comii'illiT  rr'foninirnil  iinrraaea  of  ch»rv'«  (n»in 
.1J«I  lo  4jd  per  unit  (or  private  lighting,  (riuii  S|d  lo  2fd  for  |n'wrr 
not  iinilir  conlrncl.  tn.ni  1  Jd  In  2i|.  for  h.nling.  itnil  (nun  I  4d  to  I  tW<L 
for  Irai'lion 

Mnnorhitniilton  A  l»i»lrirt  Klei'lrii-  l.iglil  Co,  i.  inrreiMiiiig  ila  rh»r(re« 
1,11  .  iirrrni  (or  lighliug  fnmt  .VI  In  lid  (or  almn-liiildrr*.  and  fn<m  IKl.  t» 
7d    (orolhrr. 

WallhAinalow  Coiiii'il  liM  innde  (urlhi'r  in.r«>*aoa  in  il»  rliAruea  ..(  10 
|MM  lenl  (or  .  iiirrnl.  of  |ti|irr  .-inl  (or  |».wtr.  and  <l(i  |wr  ivnl  (or  light- 
iiiuMiinking  total  iniivBt -on  pn-  war  rale.  i.(  .Vliiri  .^nl   »nd  40|irr«-rnt. 

Corrcdi.H       We  rf  grrll  Iml  I  hr  not ip  1121  of  .I»n.  2."ilh  I  aue  reUtinjc-. 

I,.  Il 1.  n<»vd  rhargea  ni   |l<-lfaa|  ,  ..iiUmeil  an  obvnma  pnnU>t'a  emT. 

Th.-  Ill,  ri'ftar  ill  ihr  |«.»i.r  ami  hpulinit  tnic  i«  Jd  and  not  [>\ 
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London  County  Council.— The  Couiuil  will  letition  against  the 
Bill  of  the  County  of  London  Electric  Supply  Co.  and  the  London 
United  Tramways  ( Ltd. ),  and  also  against  the  Canvev  Water  Board 
Wharf  and  Railway  Bill. 

Loughborough. — The  salary  of  the  electrical  engmeer,  Mr.  R.  B- 
I^each,  has  been  increased  from  £300  to  £350  a  year. 

SaUord. — It  has  been  agreed  to  supply  with  electrical  energy  the 
new  premises  of  J.  Mandleberg  &  Co.  iu  Pendleton.  The  supply  is 
to  be  deUvered  as  high-tension  three-phase  current  at  O.tiOO  volts, 
and  a  minimum  pa\-n-.ent  to  the  Council  of  £1>(I0  per  annimi  for  five 
yars  is  guaranteed. 

The  A.E.S.E.  in  Sheffield  and  District.— Tliere  -Has  a  representative 
jgathering  of  engineers  at  .-^he!Beld  on  the  SOth  ult.,  to  uiaugurate 
a  branch  of  the  Association  of  Electrical  .Station  Engineers. 

A  deputation  from  Manchester  was  in  attendance,  and  included 
Messrs.  Limn,  Pausey  and  Thomas,  the  latter  being  secretary  of  the 
Manchester  branch. 

Mr.  S.  Edgar  Fcdden,  general  manager  and  engineer,  of  the  Sheffield 
Electric  Supply  Department,  presided,  and  opened  the  meeting  witli 
some  explanatory  remarks  regarding  the  status  of  the  present-day  power 
engineer  and  his  future  position  when  tlie  recommendations  of  the 
Whitley  report  were  carried  into  effect. 

Messrs.  Lunn  and  Pausey  spoke  on  tlie  .Association  of  Engineers  and 
the  increase  of  efficiency  created  by  tlie  Interchange  of  ideas  that  would 
accrue  through  being  niemlK-rs  of  the  .Association.  Mr.  Thomas  gave 
a  general  review  of  the  polity  of  the  .Association. 

A  resolution  to  form  a  local  section  was  carried  unanimously.  There 
were  representatives  from  Barnsley,  Hull,  Leeds,  Mexborough  and 
Rothcrham,  and  apologies  were  received  from  several  engineers  in  the 
illstrict,  who  were  unable  to  attend. 

Wallasey.— The  sidary  of  the  electrical  engineer,  Mr.  J.  A. 
Oowthcr,  will  be  increased  by  £100  per  annum  as  from  March  31. 

West  Bromwich.— The  Council  will  lodge  a  petition  against  the 
.Shropshire,  &c..  Electric  Power  Bill. 

Application  is  to  be  made  to  the  L.(i.  Board  for  sanction  to  Ixirrow 
XI. jl/  ovi-t»pnt  on  mains  extensions. 

I.iuhtiii$>   and    Indu.sirlal    Power. 

Islington  : London;.  —A  report  upon  the  |)rcscnt  and  future  electric 
Sighting  of  the  streets  of  the  borough  has  been  prepared  by  Mr. 
Haydn  T.  Harrison,  .M.LE.E. 

('ertain  ((uestions  were  put  to  Mr.  Harrison,  who,  after  setting  out  his 
views  and  arguments    on    the   subject  of  electric  street  lighting,  replies 

In  my  opinion  the  whole  of  the  electric  street  lamps  in  the  borough 
uliould  h>:  tonverted  to  gas.filled  (half-watt)  lamp.^  as  and  when  means 
are  available  for  carrying  out  this  work  in  such  a  manner  that  the 
illumination  can  Ik-  easily  and  promptly  raised  to  the  standard  likely  to 
»«•  demanded  in  future,  the  sclienn-  for  raising  such  illumination  to  be 
one  ill  Willi  h  lamps  not  exceeding  1,0(11)  c.p.  each  can  be  used.  Su<li  a 
Kcheme  in  dcMTib*'d  in  this  report. 

Short  pari'.llel  eiri-uits  should  be  adopted.  The  estimates  of  cost 
prepared  by  the  eleitrical  engineer  (.Mr.  A.  Gay)  were  as  correct  ait  it  was 
posHible  to  make  any  estimates  considering  the  difficulty  of  forming  an 
opinion  as  to  wh<"ii  the  metal  and  labour  markets  are  likely  to  become 
liiore  Ktable. 

Ai  halfwi'.lt  laiiipH  will  Ix-  procurabh'  in  various  candle-powers,  1 
^on-ider  (hit  the  power  nf  the  lamps  iiwd  should  be  based  on  the  im- 
Iiortance  ol  the  «treel  to  lie  illiiininaled  and  the  distance  apart  of  the 
lamp-|Hi»t-,  til"  Ktandard  ol  illumination  necessary  being  settled  by 
Hie  LixhlinK  Ci.inmillec  from  lime  to  time  by  virtue  "of  their  knowledge 
of  I  he  loc„|  r.-.|uirem.nt-.,  *' 

There  .hould  h..  a  xradinil  liilrodiKlion  of  the  parallel  lircuits  at  the 
pre«-nt  time,  tie-  «|i.cil  of  the  work  to  be  in.re.-.sed  as  circumstances 
IMTmil.  The  nuinlxT  of  light  »oiirceM  to  be  iloubh-d  as  and  when  a  loan 
<:ould  !«■  obt  lined  for  the  piirpo«.,  the  new  light  Hoiirees  to  be  half-watt 
lump.!  or  anv  linproveinenl<  thereon,  and  to  Ih.  connected  to  the  parallel 
inninH  (,I»,m.  i„enlioiie.|,  Tliii.  inereaseil  number  of  light  soiirces  would 
remill  ill  iinprnved  illiiininntioii  and  reduci'il  i-iwt.  The  cont  of  the  altera- 
tion woiilil  l».  iiIhiiiI  i::i.(KIII. 

The  ,aviiij  to  the  borough  woiilil  de|M'iid  iip>in  the  Hlonduiil  of  illumiiiii 

' '    ■    "■•    ^ariou,  diKlriitH,      If  the  nninl«.r  and  poKitions  of. 

•    lo  remitln  „,  they  are  no  Having  ciiiild  be  ciri'cleil 
'1  lninp»  after  the  war.      (In  the  rontiary.  theaiiiiiiiil 

-■    •*''•*■'■" '""hliiin  the  hIhiiiIhiiI  of  illiiiniiiationexiHliiiu 

l..|..r.    th<'  war,      11  the  iiiiiiilo.r  of  kImcI   htiiipH  ih  increased  as  leconi- 

in.  r,.(.-.|,  the  pre  war  Htiind'ud  of  ilhiiniii.ition  wi.iild  I btalned  at  Ichh 

'■'  '  """  ■•'■'■'    '■'!  iH.forethe  war.     The  report  points  oiit  that  two  to 

"",'■    '  "'"""  would  be  ol,l aided  at  sliKhtlv  IfHKeoBt,  pro. 

'"'■■'  MimendedlHlldol I.  ' 


li"  teniiH  of  refereii.e.  ,Mr.    Marriwin  lonMidei).  tlml 
■r  >.f  (he  liKlilinu  «y»leiii  to  iiieiindeiiei.|it  lumpH 


.S„|,, 
I  he  Kr,..|„„|  .  I,,,. 

■•''""'''   '"■   I" '''••'   will.   iilili-iliK  siieh   labour  and   iimteriais  aHllie 

<  ouiKij ,  an  fca<.,n  iblv  ol.imn  under  pre,ent  i  ..ndition«,  llie  adilitiomd 
liiii|wi.  (Hnta  mill  IjlliiiKH  and  eie<tioii  of  iinmn  to  In.  obluineil  anil  cr.rricil 
out  when  (he  money,  iiiulerinl  and  lai»Mir  markel.nre  in  a  iH.tl.r  pimition 

Portstewart.  The  rri.nn  ('niiiieil  luw  nrorpteil  the  i.tler  of  Mr, 
.1.  M'I-.ii,iuh«n  for  the  electric  Ijghtiiiit  of  the  M|riM-l«  nl  :i.Vs.  per  hiinp 
,I"T  nniioin       There  An-   I't  public  I,  inj,.. 


Electric   Traction. 

Bradford. — Tlie  Tramways  Committee  has  passed  the  following 
resolution  : — 

"  Thit  in  the  opinion  of  this  committee  the  time  has  now  arrived  for 
the  tramways  manager  (Mr.  ('.  J.  .Spencer),  who  has  been  engaged  for 
more  than  a  year  on  work  for  the  .Admiralty,  to  return  to  Bradford  in 
order  to  resume  active  control  of  the  tramways  undertaking,  which, 
while  always  requiring  careful  handling,  is  at  the  present  time  more  than 
ever  in  need  of  the  manager's  personal  and  continuous  supervision,  and 
that  the  Town  Clerk  be  instructed  to  communicate  with  the  Admiralty 
and  request  them  to  release  the  tramways  manager  at  an  early  date." 

Mr.  Spencer,  in  a  statement  made  to  the  committee,  said  that  all 
he  was  anxious  to  do  was  to  give  his  best  services  to  the  country,  and 
that  he  was  ready  to  undertake  duties  under  any  authority  if  he  was 
considered  to  be  doing  his  best  for  the  national  cause.  He  quite  reaUsed 
that  the  tramways  undertaking  required  his  personal  supervision,  and 
was  prepared  to  resume  his  former  duties  if  the  authorities  were  so 
minded  to  dispose  of  him. 

Colne. — The  C'ouncil  lias  decided  to  renew  and  to  relay  certain 
crossings  and  lengths  of  the  tramway  track,  and  the  Board  of  Control 
has  been  asked  to  consent  to  the  work  being  carried  out  at  an  esti- 
mated cost  of  £3,320. 

Dundee. — At  a  special  meeting  of  the  Tramway  Committee  on 
Monday  there  was  a  lengthy  discussion  on  the  proposal  to  curtail  the 
tramway  service. 

Some  time  ago  the  tramways  manager  (Mr.  P.  Fisher)  received  a 
communication  requesting  him  to  state  exactly  the  cars  needed  to  meet 
the  industrial  needs,  and  how  much  of  the  Une  was  used  for  purely 
residential  travelling.  A  further  (communication  from  the  Board  of 
Trade  had  now  been  received,  asking  how  many  cars  could  be  spared, 
the  length  of  the  rails  and  the  number  of  standards. 

Several  members  pointed  out  that,  instead  of  sacrificing  any  cars,  more 
were  really  required. 

Mr.  Fisher  outlined  the  nature  of  the  reply  which  he  proposed  should 
be  sent  to  the  inquiry.  This  was  to  the  effect  that  a  considerable  portion 
of  the  "  tail  ends  "  of  practically  all  the  routes  should  be  cut  off. 

Ultimately  it  was  left  to  Mr.  Fisher  to  explain  the  position,  the  Com- 
mittee recognising  that  if  the  demand  was  insisted  upon  it  would  have  to 
be  met  by  a  drastic  restriction  of  the  present  service. 

Kirkcaldy. — Owing  to  the  shortagt>  of  labour  the  tramcars  of  the 
Weill \ss  &  District  Tramways  Co.  will  in  future  stop  at  Gallatown 
instead  of  .nnining  tluuugh  to  Kirkcaldy. 

The  District  (  ..iiiiintlrc  h^is  petitiiincd  the  Board  of  Trade  regarding 
the  unsatisfacloiy  si:iti'  of  tlie  Wcinyss  district  tramway  route. 

At  the  recent  meeting  Councillor  Cormie  said  the  tramway  was  a 
menace  to  the  safety  of  the  people  of  the  district.  Only  the  other  day 
a  serious  accident  occurred  through  two  cars  meeting  each  other  on  a 
single  line.  Passengers  never  knew  whether  they  were  to  get  to  Kirk- 
caldy that  day  or  the  next,  and  two  or  three  hours  to  the  journey  was 
i|uite  common. 

.Mr.  .).  .VI.  .SMVrH,-  Leven,  said  that  in  making  the  short  journey  from 
Mcthil  to  Leven  he  was  ordered  out  three  times,  and  did  not  get  to  his 
destination  when  all  was  said  and  done.  There  were  fie(|uent  break- 
iliiwiis  ill  llic  servic'c,  and  the  way  the  cars  were  run  was  sc/.iulalous. 

Liverpool.  The  Trannvays  Committee  has  decided  to  iidvertisc 
for  ii  deputy  general  manager  of  the  tramways  undertaking  at  a 
salary  of  £800  per  annum. 

L.C.C.  Tramways. — On  Tuesday  the  H igluv a\s  Committee  reported 
that  they  had  saiudioned  ex]ien(liture  not  exceeding  £2,.')00  for  the 
welding  and  repair  of  rail  joints  for  the  tramways  in  Wandsworth- 
riiad,  between  Nine  Kims  and  Claphani  .) unction,  by  a  process  not 
hillisrto  adopted  on  the  Council's  tramways,  and  thoy  had  arranged 
for  the  work  (including  12  months'  niaintenanco)  to  bo  carried  out  by 
the  Tudor  Accumulator  Co.,  at  a  cost  of  ;J3s.  tid.  a  joint. 

.Arniiiiicments  llav^^  been  made  feu-  giving  leiiiporary  siip|)lies  of  power 
from  (;iccnwicli  station  on  emergency  to  West  Ham  Corporation  and 
St,  I'ancras  Borough  Council. 

On  Tuesday  a  supplementary  estimate  of  £2.4(10  was  passed  for  in- 
cicasing  till,  wages  of  persons  eiuployed  at  the  (Jii^enwlcli  power  station 
and   the  tramway  substiitinns.      The  iiicreasi'  is  due   Ic.  I  lie  additional 

war  wages  of  ,')h.  a  week  recently  awarded  by  flic  ( 'niuiiiilli ii  I'roduc- 

lion  to  the  engineering  and  foundry  Irniles. 

The  registered  address  of  the  |iriiici|ial  nllicc  i.f  the  Ininiways  depart- 
ment has  been  removed  to  2:1.  Urivcilcrc  nuiil,  fiuiii  (12.  I''insliiirv-pave 
meiit,  |.;.C. 

Norwich  Electric  Tramwa.VS.  The  liourd  of  Timle  has  extended 
by  a  furtlicr  period  of  one  yenr  from  .luly  31,  IDIH,  llie  period  limited 
b.S'  N'l.miili  Klectric  'Iraiiiw^ixs  Act,  l!»l  1.  for  llic  cm  pnlsorv  plir- 
eliMsc  ol  binds.  Ac. 

Road  Transport  Board.  Tlic  I'risidenl  of  llw  I'.omil  of  Trade 
"itii  the  eoiiciirrenee  of  the  War  Ciibiiiel,  bus  deciiled  lo  appoint  a 
lioiiil  TriinHport  IJoaril  to  eo  ordinate  the  work  of  exisling  (iovern- 

Ill  l>epiirliiienls  in  eoiinectioii  with  road  traiisporf  ;   lo  determine 

what  further  meiiHures  are  necessary  to  eiiHure  the  most  ecoiiomieal 
use  of  road  tmiisporl  idiiiles  and  tlieir  eHicienl  iiIIim  atiiui  for  meet  ioL! 
such  reqiiocmi.ol.,  »..  m  i\-  :,,\ii-  from  time  to  lime  for  the  tiaiispoit 
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•of  food,  &c..  and,  subject  to  the  direction  of  the  Board  of  Trade,  to 
give  executive  effect  thereto. 

The  Board  will  consist  of  representatives  of  each  of  the  following 
departments:  Board  of  Trade  (Petrol  Control  Department),  Board  of 
Trade  (Horse  Transport  Department),  Ministry  of  Munitions,  Ministry 
of  Food,  War  Office,  and  Post  Office. 

The  Board  will  exercise  its  executive  functions  through  Divisional 
Koad  Transport  Boards  set  up  in  each  of  the  l.j  Divisional  areas  of  the 
Food  (.'ommissioners,  consisting  in  eaeh  case  of :  A  Road  Transport 
Officer  (appointed  by  the  Board  of  Trade),  the  Divisional  Food  Com- 
missioner of  the  Ministry  of  Food  or  his  representative,  the  Local  Trans- 
port Officer  of  the  Ministry  of  .Munitions  or  his  representative,  with  two 
representatives  of  local  interests,  the  chairman  licingthe  Road  Transport 
Officer.  .Subcommittees  will  Iw  appointed  by  the  Divisional  Boards 
to  deal  with  sub-areas  of  their  Divisions. 

The  new  Board  will  (says  the  "  Board  of  Trade  .Journal ")  take  into 
consideration,  among  other  things,  the  following  proposals:— 
■  (a)  The  registration  of  vehicles,  whether  driven  by  petrol,  steam,  gas, 
or  electricity,  or  horse-drawn,  in  such  a  way  that  any  of  them  could  be 
rapidly  called  upon  in  any  district  should  emergency  arise. 

(b)  The  preparation  of  a  priority  scheme  for  the  use  of  such  vehicles 
in  emergency. 

(f)  The  preparation  and  putting  into  force  of  local  schemes  for  co- 
ordination and  economy  in  the  use  of  horse  and  mechanical  transport 
by  traders.  Government  departments,  and  others. 

Sunderland.— The  Tramways  Committee  lias  allocated  i:."),(XK)  out 
of  the  net  profit  (£12,500)  on  the  year's  working  to  the  relief  of  rates. 
Tramway  Fares.- -In  reply  to  a  fiucstion  by  Mr.  .1.  I).  Cillert,  the 
President  of  the  Hoard  of  Trade  (Sir  .A.  Stanley)  stated  in  the  House 
of  Commons  on  the  SIst  ult.  that  the  Tramways  Committee  had 
recommended  that  to  enable  tramway  undertakings  to  meet  the 
increaeed  cost  of  labour  and  materials,  powers  to  increase  statutory 
maximum  tramway  fares  should  be  obtained  by  the  Board  of  Trade. 
At  pre.sent  the  Board  had  no  general  powers  of  that  kind,  and  the 
question  whether  such  powers  shouhl  besought  was  being  considered. 
York.— The  tramwa\s  maimger  (Mr.  .1.  \V.  Hame)  has  rejwrted 
to  the  Triunways  Committee  on  the  working  of  the  tramwa\-s  and 
ha»  made  the  following  rwonimendations  : — 

( I )  That  the  Dringhouscs  route  should  be  linked  up  with  the  Hull  Road 
(instead  of  .South  Bank  and  Hull  Road),  for  a  six  <ars  per  hour  service, 
and  .Vomb  and  .South  Bank  should  run  Fulfonl  to  Haxby-road  ;  (2)  that 
the  price  of  dinner  hour  aiul  War  Ottiee  tickets  1h-  increased  by  a  half- 
[x-nny  for  each  return  journey,  (/<)  Ihiit  the  War  Office  quarterly  contract 
tickets  be  disi'ontinueil,  (r)  that  preliminary  steps  be  taken  to  obtain 
powers  for  authority  to  charge  incn-ased  fares  ;  (I))  that  the  fares  from  the 
Acomb  section  l>e  increased. 

The  Town  (  lerk  also  informed  the  committci'  that  the  Board  of  Trade 
luive  under  consideration  the  general  i|ue.s|ion  "f  authorising  an  increase 
in  maximum  fares.  The  coinniittee  recomnii'ndcil  the  Council  to  adopt 
the  tramways  manager's  suggestions,  but  propos<'  to  |)ostpone  for  a  time 
any  active  steps  with  regarii  to  the  increase  of  maximum  fares. 

tn  presenting  the  minutes  of  the  Tramways  and  Klecti  icily  Committees 
at  the  meeting  of  the  Couni-il  on  .\!<mday.  .Md.  .MKVKRsi'.id  they  pro|>osed 
on  .March  I  to  increase  the  fiin-s  to  the  niaxin\um  of  a  |)enny  per  mile. 
I'ltimalely  I  hey  pro|HiM'il  In  ask  for  power  I"  increase  I  he  maximum,  as 
it  was  inipoHsible  for  tramway  undertakings  all  over  th<'  lountry  to  carry 
on  at  the  pri'^ent  lares.  There  was  no  other  syslcm  in  I  he  country  where 
dinner  hour  ticki'ls  wen-  given.  .\»  regards  ijie  eli'clrieily  undertakings, 
owing  lo  .Sir  Ceorge  .\skwilh'»  award  of  £1  ixt  week  als)Vc  prr.war 
iHfth-s  plus  I2J  [XT  cent.,  Ihe  iharges  must  Is-  iiicrea-M-d. 

The  SilKiiicr  di-prei'nl<-il  pulling  up  the  dinner  lime  fares,  liecau.se 
more  |ii-o|ile  would  laki-  llii-ir  meals  lo  work  instead  of  going  home,  and 
■thus  mr>ri-  breiid  woiilil  U-  cniisiinied  instead  i>f  vi-gelabh-s. 

Count  illor  SlIMii-  said  Ihey  »eri-  Iniund  t<i  provide  workmen's  tickets 
night  anil  morning,  llmiiuh  ihey  did  nol  pay.  The  projHiseil  »lter»ti<m 
at  dinner  time  would  re-ull  in  ls-twi-<-n  CMIMI  uml  tll.'JIHI  increase  a  year. 

The  Cniiiicil  finally  aiireeil  lo  accept  tin-  foilnwing  n niiiendalions  : 

"  Thai  Ihe  priie  ■■(  ilinin-r  iioiir  and  War  Olbi  e  lnki-lH  Ih-  incrraseil  <me 
half|H<niiy  for  ench  return  journey  ;  tlutt  Uu-  War  Oflii  c  iiuarterly  con- 
tnicl  lickets  lu-  rliHronlinucd  :  aiul  that  pr.  Iiinuwiry  slcp-  In-  Inken  lo 
<pblnin  aulhonty  l-p  .  liiitui.    m.  i.  .,,.■,!  fare-.  ' 

ToleiJraphy   niitl   T«'I«'|>'"»"y' 

TheTelephono  In  Egypt.     TheKovernnient  lia\edecu!«Hllottc«niire 

the    Kgvpli.iii    telcpl ser\  lie    U)t    T.'i.'i.lNiO    Kg>  ptiaii    )Kiiiiids 

't77».(>lU  Hlerliiig). 

Thii  liovernineiil  has  liik<-n  o\er  thr  trlephone  service  from  <lnii.  I. 
anil  will  pay  inlerot  nl  .'i  |M-r  .  eni    until  Ihe  i  i.iiiplelion  of  Iho  pun-hn«e 

Thr  dir-<  o  »  of  lie  (IricT  (nl  Ti-lephnne  A  KIc.  Iric  lo.  «rt>  iiMUing  a 
t  ircidar  to  Ihnir  ■.h«n-li"ldi  i  -  iiiiiioiincing  ilml  iIh-  Telephone  l'<>,  of 
h'«vpl  ha<  nccpplt'd  nii  old  i  (nnii  Iho  KKvplian  leivcrnnieni  for  Ihe 
|..ir  Im  ..f  ilirir  underlitkiiig  ul  I'T.hVOOtl,  The  purchase  h««  ln-en 
l|ii  ■  '  I  i\  the  I'liiiiii  il -if  Mini»ler<  After  pnyiiu-nl  ■•(  the  deli<-iilim-» 
I  III-  l.'<,plinn  lo..  which  iiiiioiinl  In  £|WI,.'iHI.  ami  llie  li<|uiiUlion 
III  all  -itlicr  claims  ii|i<>ii  Ihnl  i  iini|uinv,  ahnoil  llii-  oliole  of  llh<  iiel 
pr<N<<<«d»  will  iK-long  In  Ihe  Unenlnl  TeVphoiie  In  .  which  owns  pruli 
'  ally  Ih"  whiiln  of  Ihe  nhur"'  iii  llie  Hlcviilinn  lo  The  K^jyplian  lo  '« 
capiul  i«  rJINl.IMN)  in  i'.'i  •h.trea.  of  which  {IMt.iMNi  i.  in  pr<-tertnt  and 
i:2<),INNI  in  drf.ired  ahuri-  The  Oriental  I  <>  has  an  i«iii<d  capilnl  of 
■£l71t,3n  i;i  i\  or.linary  nu-l  C'lM.iHNI  in  tl   pn-fereii<  e  »hnn'« 


Imperial   Notes. 

Australasia. — The  ■Australian  Mining  Standard  "  says  the  Council 
of  Jlelbourne  University  is  considering  a  proposal  for  instituting 
degrees  in  industrial  st-iencc. 

The  Faculty  of  Science  at  the  University  recently  prepared  a  report 
on  the.  subject,  in  which  they  expressed  the  opinion  that  if  the  Govern- 
ment scheme  for  a  bureau  of  science  and  industry  were  carried  out  com- 
pletely  there  would  be  many  openings  for  scientific  workers,  and  the 
Faculty  suggested  courses  for  such  workers.  The  laboratory  would 
require  exteiLsion,  and  new  expenditure  would  lie  involved  for  the  new 
degrees  other  than  the  physics  degree,  which  could  be  instituted  by 
regrouping  the  subjects  already  taught.  The  following  are  amongst  the 
proposed  new  degrees  (in  order  of  urgencv)  and  the  estimated  cost  : 
Metallurgj'  £50(>.  chemistry  £11,(X»0,  physics  (no  additional  cost).  The 
Council  of  the  University  resolved  to  submit  the  report  to  the  Govern- 
ment with  a  request  that  it  should  be  placed  before  the  executive  of  the 
Commonwealth  .\dvisory  Council  of  Science  and  Industry. 

A  new  .source  of  electric  power  for  Melbourne  is  about  to  be  provided  at 
the  Victorian  railway  workshops,  Newport.  The  electric  power- house  for 
the  suburban  railways  will  be  in  commission  about  the  end  of  March. 
The  Railway  Commissioners  can  sell  the  surplus  current  in  bulk  for  indus- 
trial purposes.  The  Commissioners  hoped  to  have  the  necessary 
material  to  oiierate  the  first  electric  line  (from  Broadmeadows  to  Sand- 
ringham)  by  the  middle  of  this  year,  but  owing  to  war  conditions 
it  is  impossible  to  say  when  the  whole  suburban  system  will  be 
complete. 

Tatinanlan  Hi/droelfHric  Work'. — The  third  annual  report  of  the  chief 
engineer  and  man-vger  of  the  Tasraanian  Government's  hytlro-electric 
department  (.Mr.  .J.  H.  Butters)  has  been  issued.  The  first  section  of  tho 
hydro. electric  scheme  was  completed  during  the  past  financial  year  at  a 
cost  of  £471. "till,  while  a  further  £3.'i,76t»  has  been  expended  on  tho 
second  section,  making  a  total  of  £.')<17,.52li.  Parfiament  has  also  voted 
£171.000  for  the  extension  of  the  second  stage.  The  work  includes  the 
construction  of  wood  and  steel  pijx;  lines,  the  extension  of  the  transiuis. 
sion  line  to  North. West  Bay,  and  the  erection  of  sub-stations  at  New 
Town  to  supply  the  Klectrolytic  Zinc  (.'o.,  and  at  North-West  Bay  to 
supply  the  Hydro- Klectrio  Power  i  .Metallurgical  Co.'s  carbide  works. 
The  hydro.electrii-  undertaking  Wivs  put  into  commercial  operation  on 
.\ug.  K'l,  1910.  and  the  results  of  the  first  year's  work  are  said  to  havo 
been  eminently  satisfactory. 

The  only  i-ontract  of  im]H>rtance  entered  into  during  the  year  was  one 
with  the  Hobart  Corporation  for  the  supply  of  power  for  the  municipal 
tramways  and  for  the  supply  of  current  in  the  central  portion  of  the  city. 
Karly  in"  February.  I!1I7.  the  Risdon  works  of  the  Ehvtrolytic  Zinc  Co.  of 
.\u.stralasiB  ( Pty. ).  Ltd.,  wert-  sufficiently  advanced  lo  enable  them  to  take 
a  small  supply  of  power,  and  from  then  until  t  he  end  of  t he  year  power  ha-s 
lieen  supplied  to  llu-m  conliniiou.sly.  The  company  ha*  inaile  excellent 
progn-ss  towards  the  completion  of  llie  first  |)ortion  of  its  works — viz., 
the  erection  of  its  lO.lon  plant.  II  has  ex|x-nd<-d  during  the  year 
nearly  £170,IHH>,  and  it  is  anticipated  that  the  t<ital  exjH-nditure  will  be 
£2lH».'0lH). 

The  Hydro. Electric  Power  &  .Melallurgical  Co,  has  made  excellent 
progress  towards  the  completion  of  Ihe  first  unit  of  its  calcium  c.-irbido 
works,  and  hojies  lo  tie  n-ady  for  work  at  an  early  date. 

The  Hobart  district  branch  <if  ihc  deparlmenl's  undertaking  provided 
int-r--it  at  ."i  p^-r  cent,  (about  £«..)(H1)  f,ir  (niwer  ch->rged  for  by  the  head 
office,  and  had  available  a  baliuicc  siiflicieni  to  make  a  contribution  of 
over  I  pt-r  cent,  on  the  whole  of  Ihe  i  apilal  invested  in  the  district  lo  a 
depreciation  fund.  The  debit  balance  of  the  de|mrtnienl  was  £10.:117 
after  meeting  all  exiH-nses,  including  inlen-.st.  Tile  extra  rt-venue  from 
llie  supply  of  (Miwi-r  to  the  r.ine  anil  carbide  works  would  inon-  than  wip«> 
off  this  balance  when  the  new  Iransforniers  have  lnH-n  connis'led  for  12 
liionlhs.  When  the  second  stage  of  Ihe  works  was  completisl,  and  only 
present  conlracta  connected,  they  woiihl  ln>  (laying  oul  of  r<-veniie  all 
working  ex|H'nses,  meeling  the  inlen-sl  bill  in  full,  and  conlribiitinu  alxnil 
£;t.lMM)  to  a  depreciation  fund  a.s  a  n-sull  of  the  first  complete  year's  run 
on  Ihe  second  stage;  whilst  then-  would  tx-  a  surplus  c.-«|>H4ily  in  tic 
.Hchenie,  exclusive  of  spare  itiuipmenl,  us  follows  :  lleail  works.  S.OIMI  ii.i- 
pi|H-  line.  10,0011  H.r.  :  )iower  house.  I.INMMi.r  :  Irnusniission  hue. 
4.0(KI  II  I-.  ;  Mib  stations,  2,'ilMI  III-.  The  cupilal  cost  (ler  horw  |i.>».  1 
of  iiiiixiniiim  di-iuand  during  the  last  year  was  nUiiit  £l.'i«t.  With  tli- 
lliird  stage  of  Ihe  scheme  conipli-led,  and  Ihe  Zinc  lomiiauy  takin. 
:t(I.IMIIl  M.I-.  and  the  Hydro- Kleclric  Power  *  Mel.-vllurgical  lo.  lakiii.: 
III.IMHI  III-.,  together  With  the  iiorninl  city  nsmin-iiienls.  Ihe  ligui> 
would  Ik-  n-diiced  to  alHiiil  £2;i  l«-r  hoPM-.'iHiwer  rhr  depnrtmeni  i 
wiirkiiig  iindi-r  Ihe  Complex  On-.«  .\cl,  and  one  or  two  amending  .VI 
based  on  it.  Ihe  Hyilro  Kli-clnc  Piir-haoe  .\ct  and  the  HoJMrl  G«.«  Co 
l-:ii-ctrii  Uiiderlnking  Punlia«e  .\.t,  and  this  ninlliplicily  of  .Vts  is  ai 
limes  verv  iiieonveiiieiit. 

Mr  Hiiilen.  «iigg.-«l«  that  a  Bill  1«'  drafted  lo  provide  for  the  p.t«Mi«h 
nieiit  of  an  authority  lo  control  the  hydro  el.-.liic  undertakings  of  lb  ■ 
.Slate,  and  lo  consolidate  anil  amend  rxKling  legislale-ii  :  llinl  a  com 
nii>sion  or  n  Isinnl  of  mniiageiuenl  ••(  ihrti- lie  api»>inle.l  b\  111- to>vemot 
ill  Council  to  ail  ns  a  l>o»r>l  of  ilins  tors  ;  thai  ihey  1»-  api>oiiile.l  f.-r 
neveii  yearn,  Ihr  llr«l  Bp|Hiinlnienl«  being  for  (n'riods  --I  ihr.H-.  ii\e  and 
«even  years  re«|io.-tively.  «n  that  one  meniln-r  would  nlio-  .t1  a  lime  . 
that  the  executive  uiaimgi'Uieiit  of  llie  il<-|inrlmenl  l>e  in  llir  liimti  of  llie 
cluef  engini-«'r  and  gi-nt-r»l  manager,  and.  in  Ihe  event  of  *  re.  oninienda- 

tioii  of  the  genrrni  niausgi-r  nol  n imiiu  Ihe  coiiiurren--e  of  Ihe  com- 

niixsioii  or  Uianl,  he  .liould  have  the  right  to  n-(er  the  donion  lo  tho 
Minister,  with  Iho  ri'a-onn  for  hl«  nvoiunieiuUlion  and  the  rra'ons  for  th.- 
eommiwion  or  Ixianl  for  noi  concurring  lhen>iii 
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Economising  Power  in  Canada. — Owing  to  the  increasing  demand 
for  power,  the  Ontario  Hydro-Electric  Commission  has  proliibited 
the  use  of  electrical  energy  for  advertising  signs,  &c.,  and  it  is  dis- 
conlinuing  cluster  lighting  and  reducing  street  lighting.  In  this  way 
the  Commission  \vill  save  50,000  H.P. 

The  Electric  Furnace  in  Canada. — At  the  recent  meeting  of  the 
Commission  on  Conservation  at  Ottawa,  the  chairman  {Sir  Clifford 
Sifton)  stated  that  an  interesting  investigation  had  been  made 
regarding  the  development  of  the  electric  smelting  problem.  At 
present  there  were  in  Canada  32  HeroiUt  electric  furnaces  and  22  of 
other  types.  Those  furnaces  had  a  capacity  of  173,000  tons  of  iron 
and  steel,  50,00<1  tons  of  ferro-silicon  and  8,000  tons  of  other  ferro- 
alloys per  year.  The  British  forgings  plant  at  Toronto  had  10 
Heroult  electric  furnaces,  «ath  an  annual  capacitj'  of  72,0(MI  tons. 


Miscellaneous. 

A  Food  Transport  Director. — iL-.  George  J.  Gibson,  traffic  manager 
of  the  Manchester,  .Sheffield  and  Nottinghamshire  section  of  the  Great 
Central  Railway,  has  been  appointed  Director  of  Railway  Transport, 
Ministry  of  Food. 

Be-fore  entering  the  service  of  the  Great  Central  Railway,  14  years  ago, 
.Mr.  (JIbson  held  various  positions  on  the  London  &  South-Western  Rail- 
way, and  for  some  months  last  year  he  was  acting  superintendent  of  the 
I  ;reat  <  cntral  Railway  during  the  absence  of  Major  Clow,  the  superinten- 
dent of  the  Une,  who  went  to  France  on  special  duty. 

Callender's  Hospital  and  Distress  Fund.— The  report  of  the  Com- 
niitti-v  for  the  year  ended  Do.  .'11.  I'.tlT.  states  that  the  total  amount 
re<eived  (t4  12)  was  the  highest  on  record. 

The  annual  awards  to  hospitals  and  other  institutions  totalled  £297 
I  rompared  with  £281  in  previous  year)  and  financial  assistance,  amounting 
to  £4ti,  was  given  to  applicants,  Ix-sides  226  hospital  and  12  home  nursing 
lettert..  and  a  large  numlx-r  of  surgical  appliances,  spectacles,  &c.  The 
p«-nny  weekly  subscriptions  amounted  to  £322  (against  £288),  and 
the  donation"  included  tiO  from  the  Company,  £10  from  the  Volunteer 
.Munitions  Brigade  Sunday  Siiuad,  £5  .5s.  from  .Mr.  T.  0.  Callcnder, 
and  nine  of  two  guineas  each  from  directors  and  others. 

Cobaltcrom  High  Speed  Steel.— It  has  been  found  that  the  best 
re-idt  with  cobaltiTdm  highs))eed  steel  's  obtained  by  allowing  it  to 
'ool  in  the  furna<  e  to  some  extent  after  reachmg  a  cherrv-red  heat. 
In  order  to  enable  this  ojieration  to  be  carried  out  conveniently, 
■  I'yreks  "■  heat  indicator  compounds  are  now  in  use.  These  are 
introduced  into  the  m utile  furnace  after  the  tool  has  reached  a  cherry 
red,  after  which  the  gas  is  turned  off  and  the  compound  is  watched 
until  it  begins  to  solidify,  .'\t  this  ])oint  the  tool  is  withthawn  and 
"Xpofted  to  still  air  t<j  complete  the  hardening  ojieration.  Further 
infomiatiori  can  be  obtained  from  Messrs.  Danvin  &  Milner  (Ltd.). 

Combination  of  French  Electrical  Engineering  Firms.-  The Ccm- 

p.i-ni.-  Kr.in.ai-.-  [(our  I'Kxploitalioii  <h-<  l'ro<  I'dcs  Thomson-Houston 
■Six.  Anon.)  Ii^us  taken  over  the  bu»iiic.s.s  of  L'Kclainige  Electrique. 
The  French  ThomJion-Hoiuton  Co.  has  a  capital  of  about  £2,400,000 
ind  L' K.|aira(.'e  Klectriijue  about  half  a  million. 

Th<-  anialgnniatii.n  is  to  1m-  effecteil  by  an  exchange  of  shares,  after 
whi<h  Ih.-  TliMWHon  Houston  Co.  will  make  a  further  issue  for  cash, 
iio  thtt-  lh<-  total  c  ipitiil  of  I  he  (  onipuny  will  eventually  stand  at  £4,800,000 
The  obj.Tt  .if  th<!  fuxion  in  to  faiilitHti-  thi-  inrrying  out  of  important  (dec- 
Ininl  indimlrial  iiiulirtiikingN.  .HiHiiallv  in  the  nature  of  railway  elec- 
ini.iilioii.  The  Thomson. Ilouhloti  (  i'..  apfxar  to  have  an  issue  of 
4  [XT  I  int.  Hondx  oiitatuiidin((  to  the  amount  of  half  the  i-xisting  capital, 
.>nd  Ihi-  dlviilend  ujKin  the  Khares  for  last  year  is  expected  to  be  raised 
(n.iii  7  to  M  [MT  lent. 

Electricity  and  Gas  Economy.  -  Tiie  controller  i,f  t;m\  mines  (Mr. 

<.i)\  I  .illhri.p)  uiitiH  III  »;iy  that,  in  vic-w  <if  the  iie<eH.sity  of  reducing 
the  iiihMiMiption  iif  iiml,  and  of  the  labour  anil  trnnH|)i>rt  to  handle 
il,  he  il.-<iireM  In  ilraw  the  attention  of  all  >onMuiiierH  of  gas  and  elec- 
tr.-!tv  llir.MigIi.ml  the  ..iiiMtry  to  llii'  n.-ed  of  the  greatest  pos.sible 
-.   ill  thi'ir  iiw.      .Mr.  Cahhrup  sayH: 

orniniHlitii*  aro  iu>  eauily  oiitaiiialil.',   ,..nil   iire  I'oiiiparnlively 
"I .  hnip.  that  few  |M-iip|r  nppr.i  late  I  hi-  la.  I  that  in  thi'  iignr.'. 

>  ■■,   milli.in<  of  t.in<  of  ..ml    nrr    niiiiir,..!    itiiiiually  lo    pio.l 

'I  •  llii-rr  i>  umloulilHly  »  very  (jfal  d.-al  of  iiiiiu „»nry  uml 

.      ii-iil  wa.li-.  .nil,  if  .-iifoMi-il  PI oiiiv  jp«  to  Im-  iivniilnl.  a  iiiiiliTial 

■■   I  .   ......  mu,l   U-  iflrii.il   liy  »oluiili.ry  ailion        |   v.nlur.'  to  appral 

M.  ,.',,.    ii,  j,||  ,!,,»,.,  ,,(  ,  .in.iinuTi.  lo  likke    thin  iiinlter  in   hanil   for 
'   '        ""'  •"  "•••  ••■•I  .very  KIM  liuriHT  nnd  il.-.lrii'  -witch  .iv.r 

■  i-oiiir.il,  la  UM'.I  iia  •piiriiiKly  an  .ir.'uinitaii.i'i  will  allow 
'ppn.ml.'il  llinl  the  himmI  for  Ihiapiiinoiny  ih  lirientualn! 
Old  lowiii.  »r.'  rriiiol.-  fr.mi  i'iinllle|.|«.  iwin  the  mw  with 
■  ■  »  ami  loHrim  in  Ihi'  .S<iiilh. 

Ili.it  a«  ri'Knr.U  liuhtiiig  we  iiiiikI  limit  iiurwlvcii 
mill   whiUl   ■•inployinit  enough   to  larry  .m  our 
.ijii...%     .,..,.„,„..    ,vi.|i|    «ny    spproaih    to    brillinni     illiiiiMiinliiin 
whrihiT  in  our  ilwelllnK  b<iii«p«.  •ho|M.  or  pul.lir  liiiililiiiif 


Endowment  Research.— The  trustees  of  the  late  Dr.  Ludwig  Mond! 
have  paid  over  the  sum  of  £66..500  in  .5  jier  cent,  war  stock  to^the 
trustees  of  the  endowment  fund  of  the  Davy-Faraday  Researchi 
Laboratory  of  the  Royal  Institution. 

Engineers"  Wages  and  Manufacturers"  Costs.— Sir  Geo.  Askwith, 
in  forwarding  to  Southnark  Borough  Council  his  recent  decision 
regarding  an  increase  in  war  wages,  expressed  the  opinion  that  all 
contracts  entered  into  prior  to  the  award  by  electric  undertakers 
and  electric  contractors  with  Government  and  civil  cvistomers 
should  be  subject  forthwith  to  revision,  with  a  view  to  meeting  the 
extra  cost  which  has  had  to  be  inciured  owing  to  the  back  date  at 
which  it  has  been  necessary  for  the  decision  to  ■  come  into  force,  as 
well  as  futiu-e  costs. 

Sir  Geo.  Askwith  also  expressed  the  opinion  tha,t  steps  should  be  taken, 
in  necessary  cases,  for  the  raising  of  maximum  prices  in  provisional  orders 
and  special  acts.  There  are  a  number  of  consumers  whose  contracts 
have  not  been  affected  by  the  war  percentages  that  have  had  to  be  ma,de 
upon  the  charges  for  current  supplied. 

The  Electricity  Committee  has  therefore  decided  to  make  a  further 
charge  of  10  per  cent,  to  consumers  in  respect  of  power,  lighting,  heating, 
&c.,  and  that  a  war  percentage  of  SSj  per  cent,  be  charged  to  all  con- 
sumers holding  contracts  with  the  Council  not  affected  by  the  previous 
revision  of  prices,  such  increases  to  take  effect  as  and  from  the  31st  pros,^ 
and  also  the  coal  clauses,  fixing  the  chargeable  Umit  at  20s.  will  be  varied 
from  20s.  to  15s.  per  ton. 

Increasing  the  Egg  Harvest. — There  can  be  no  two  opinions  regard- 
ing the  value  of  the  egg  as  an  article  of  food,  and  were  it  not  for  the 
high  prices  now  being  asked  for  eggs  of  any  age  the  public  would  not 
be  so  concerned  by  the  shortage  of  meat  and  lish.  Any  method  that 
promises  rapidly  to  increase  the  country's  production  of  eggs  is  a 
matter  of  national  importance,  and  merits  the  closest  attention.  It 
is  better  and  cheaper  to  increase  the  yield  from  existing  birds  than 
to  add  to  their  number.  This  can  be  done  quite  readily  and  at  small 
cost  by  any  amateur  within  reach  of  an  electric  supply  main,  the 
system  being  one  that  has  been  adopted  successfully  for  some  years 
by  poultry  experts.  It  consists  merely  in  prolonging  the  hours 
during  which  the  fo\\ls  remain  aA\  ake,.  and  continue,  therefore,  to 
scratch  about,  to  eat  and  to  give  their  attention  to  egg  laying. 

During  the  heiglit  of  summer  the  hours  of  darkness  arc  few,  yet  they 
are  sufficient  for  the  health  of  the  fowls,  so  that  tlie  longer  nights  during 
the  rest  of  the  year  provide  merely  an  excess  of  rest.  By  installing  one 
or  two  Mazda  electric  lamps  in  the  hen  house  and  switcliing  them  on 
before  sunrise  in  the  winter  and  again  in  the  evening  a  very  substantial 
increase  in  the  output  of  eggs  can  be  assured.  Many  cases  might  be 
quoted  to  show  actual  increases  in  egg-produitiun  liy  lengthening  the 
working  day  in  this  manner  ;  but  it  will  be  suthiicnt  to  quote  the  ex- 
perience of  a  poultry  keeper  with  100  hens.  With  conditions  as  nearly 
as  possible  identi.^al  during  the  five  months  from  September  to  January 
in  two  consecutive  years,  the  yield  of  eggs  was  :!,-t.")S  and  l),(>2()  respec- 
tively, the  higher  figure  being  obtained  after  a  KHt  watt  .Mazda  lamp  had 
been  installed  in  each  lien  house.  These  lamps  were  switched  on  at  six 
o'clock  every  morning  for  about  im  liinir  and  after  .lark  till  nine  o'clock, 
a  dim  light  being  left  on  to  enable  the  liens  to  find  their  perches.  The 
addiiionnl  eggs  thus  produced,  at  current  retail  piiics,  would  be  worth 
about  £1)0,  the  cost  of  extra  food,  of  I  lie  wiring  and  lamps,  and  of  the 
current  consumed  being  about  £15.  .\ftcr  paying  off  the  entire  cost  of 
the  equipment,  a  surplus  of  £35  remains,  so  that,  ajiart  from  increasing 
the  supi)l.\-  of  liome-produeed  food,  the  jMiultry  keeper  stands  to  make  a 
substantial  profit. 

Inquest.  At  Sheffield  on  Friday  an  in<|upst  wa.s  held  on  Wra.  H. 
Hrookes,  steel  smelter  at  Messrs.  Swift,  l.,eviek  &  Sons,  who  was 
killed  on  the  30th  nit. 

Deceased  and  a  fellow  workman  went  into  the  power  house  to  make 
a  small  repair,  and  he  trip|ied  over  some  cables  lying  on  the  8oor.  In 
attemptinii  to  save  himself  from  falling:  he  ^.'laspcil  a  live  wire,  carrying 
current  at  2.(KM)  volts.  His  .  .inipiiiiion.  in  trying  to  rescue  him,  r.'ieived 
ft  severe  sho.k  and  was  unabl.'  to  .all  for  h.lp  for  about  20  minutes. 
When  I  he  current  was  turned  off.  Hrookis  was  found  to  be  dead,  his 
riulil  hull. I  li.'iiig  burnt  away.  Di'icascil  was  not  allowed  in  th.'  power 
liousi',  but  hull  only  gone  tiler.'  in  111.'  nliseiici-  of  III.-  .'I.'ctriciaii  to  do 
what  wiiN  I  he  IiiIIit's  work. 

The  jury  r.lnrniMl  a  vi'nliet  .if  .leal  li  from  ilectrie  slimk.  un.l  found  that 
no  lihinii'  uUiuIiimI  to  any.me. 

Maximum  Iron  and  Steel  Prices.    The  Minister  of  Mnnilions  hag; 

lived  I  lie  nia\iiMiirii  basis  price  fur  bar  iron  at  i'lO  (ler  ton  from 
■  Ian  I .  wi'liifUl  .•\lia  allow  aiiei'  for  li'iisili'  ipialilv  ill  the  I'ase  of  steol' 
111  shell  ijiM.iril  i|iialil\. 

Prohibition  of  Swedish  Exports.     The  sw.llsb  (oiv.Tnnieiit  has 

pi.iliiliil.'il  till-  expurl  .if  glass  and  glassware  of  all  kin. Is. 

Reconstruction.  In  the  lions.'  of  Commons  liisl  week  llu-  Mini.st«'r 
of  He.-.inslinctioii  (l)r.  .\d.lison)  slated  that  two  furlli.r  ic|iortB- 
from  till-  \\'hitl.-y  Hi-CMistnietiiui  ('omniitlee  had  b.-eii  reei-ivod, 
relalivi-  to  the  appli.'iili.ni  of  I  In-  lirsl  ii-piiit  to  less  .ugaiiised  indus. 
tricM  and  H.ukshop  eoniiiiiltn.-s.  These  reports  wire  under  C0tl> 
xideration. 
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Technical  Teachers'  Salaries. — A  meeting  ol  teachers  engaged  in 
the  technical  institutes,  junior  technical  schools  and  trade  schools 
of  London  and  neighlxjurhood  was  held  at  the  Poh-technic,  Regent- 
street,  W.,  on  Saturday  last,  to  consider  the  question  of  salaries, 

-Mr.  P.  Abbott,  B.A..  presided  over  a  large  attendance.  Emphasis 
wa.s  laid  on  the  fact  that  the  salaries  paid  in  institutions  of  the  above- 
named  types  compare  very  unfavourably  with  those  paid  in  industry 
and  in  secondary  schools.  A  resolution  declaring  that  the  present  rates 
of  salaries  paid  to  both  day  and  evening  teachers  in  technical  institutions 
are  totally  inadequate  and  urging  educational  authorities  to  take  imme- 
diate steps  to  establish  satisfactory  scales  of  salaries  for  all  teachers  was 
carried  unanimously. 

A  further  resolution  that  State  grants,  similar  to  tho.se  given  in  the 
case  of  secondary  and  elementary  schools,  are  urgently  needed  for  im- 
proving the  salaries  of  teachers  in  technical  schools  and  institutes  was 
also  unanimously  adopted. 

It  was  agreed  that  the  London  branch  of  the  .Association  of  Teachers 
in  Technical  Institutions  should  request  the  County  Councils  of  London 
and  the  Home  rcmntics  to  receive  a  deputation  to  place  before  thcra 
the  views  of  thv  mntiiif:. 

Trading  with  the  Enemy.— The  "  London  fiazette  "'  of  Feb.  1  con- 
tains additions  to  the  list  of  jiersons  and  fimis  with  whom  trading 
by  persons  and  firms  in  the  United  Kingdom  is  prohibited. 

The  additional  names  include  :  Dtnmurl; — .Siemens  Schuckert  Dansk 
AS  (Coijcnhagen). 

Tenders  Invited    and  Accepted. 

Turbo-Alternator  and  Condensing  Plant. 

The  Corporation  of  the  Coiiiity  Horough  of  Newport  (Men.)  invite 
tenders  for  (section  1)  ;j,tXJ<j  kw.  turbo-alternator  and  (section  2) 
Hurface-conden.sing  plant  for  3,<J(K)  kw.  turbo-alternator.  Form  of 
tender,  &c.,  from  Sir.  A.  Nichols  Moore,  M. I. K.E.,  borough  electrical 
and  tramways  en ginecr.  Town  Hall,  New|K)rt,  Mon.  Tenders  by 
10  a.m.  Feb.  18  to  Mr.  Albert  A.  Newman,  town  clerk. 
Tramcar  Wheel  Tyres. 

l><iNi)<is  CoiNTV  CcuNcir  requires  tenders  by  4  p.m.  Feb.  18  for 
supply  of  4,.')(M)  forged  Steel  DrivingVVheel  T\Te8  and  3,000  Forged 
Steel  'I'railing  Wheel  Tyres  for  electric  tramcars.  Forms  of  tender 
from  the  (Ipneral  Manager  of  the  Tramways  Dept,  23,  Belvedere- 
road,  I.«iinl)ctli.  S. K. 
Tramway  Stores. 

Croyixjn  <'orpuration  require  tenders  by  1"  a.m.  Feb.  18  for  three, 
six  or  12  months"  supply  of  general  .stores  and  goo<ls  for  their  tram- 
ways department.     Schedules,  &c.,  from  the  Tramways  Manager. 
Telephone  Material. 

Tenders  are  invited  by  Feb.  27  for  supply  and  delivery  to  the 
Postmaster  (oneral's  Department  of  South  .XiLstralia  of  Telephone 
.Material  as  per  schedules  47!)  and  483.  SiMnilications,  &c.,  from  the 
(.'omnionwealth  Ofliees,  .Australia  House,  Strand,  London,  W.C.  2. 

Cakdikk.  -  The  Kleetrii'ity  Committee  has  accepted  the  tender  of 
the  British  Klectric  Transformer  Co.  for  a  transformer  at  £102.  10s. 

(ii.Asiiow.  The  Tramways  Committi-e  have  placed  orders  with 
F.  Smith  &  Co.  for  trolley  wire  and  with  P.  K,  Joekston  &  Co,  for 
armature  coils, 

I>)Nli(»N  CofNTV  Coi'Ncll..  -  The  following  tenders  have  been 
Hecept<'<l  by  the  tramways  department  of  the  County  Council  : 

MiultielcU"  (Ltd.)     \m  I'iriviMK   wheel  centres,   at    £4"   ITs.    11.1.    each; 

Hup.t.  .NeUoii  A  Co..  ei^lit  Iniik  «i<leH,  £112  :    1 ilon  Kiertric  Wire  to. 

A  .Smith's  (l.t.l  ).  rollon  covered  eopper  wiri>  (itemn  I.  3  and  4),  tni.l  ; 
.Miclliinil  Kleitrii-  Wire  Co.,  lottou  covereil  wire  (items  2  and  .'i  Iti  D), 
£.'>,7MI  ;    .liilin  Crowley  A  ''o.,  iron  ea«tlnK»,  £2.'iO 

For  re  wincliii)!  thi-  jirnialureKof  trnmi-nr  mntors  the  following  conlriulH 
have  1m<mi  let  :  P.  It.  .la.kson  A  Cti.  (£47tl.  .'.s  ).  Drewer.  Stevensnn  A  Co. 
(£224.  .M.).  Hntish  WclinKhoutr  i\,.  (£1117  Ills  ),  M.  Dnnii  A-  S.m  (£,140). 
Armature  Uepair  Co.  (£IM  ."«  ),  Klectrintl  Uc|mir  Co.  (£3tHI),  Hunlell.' 
A  Co.  (£:i|,-,).  nnd  I  olliii-  Kl.-.  I ri.  ill  Co.  (£|(l(ll 

Ti'niler«  wiTi'  reieiveil  (riim  the  iinili'rmentioned  firnix  (or  the  itupply 
r.f  .-.(Ml  of  .•n.li  ipf  twii  (v|N  s  (.  Ii>...x  'JtHI  anil  220)  and  2iM»  of  each  o(  tw" 
lyi—i  (iliv.«-»  :u  mill  2.'m)  hI  li-lil  mill,  (or  lr.im.nr  iiii'lor.  Mmiehe-t.T 
Aniintiire  ■(••pair  C.i  .  Itrifli  KI.m  Irieal  Kjiuin.-.TiMg  C.i  ,  l»rili«h  West 
iMuhoiiiH-  Co,  Armnliin-  It.pairinK  A  Supply  C»  .  .l.-hnom  A  Phdlip". 
Kli.  trie  111  Itepnir  I  ,,.  Tl,.- ,.(!,,,  ..( the  M»n.  li-'-t.-r  Ariimlure  »e|u»jr  (  " 
hiivr  lierii  a.-,  ep|...l  f..r  till-  siipjilv  ..f  idl  th«  Iv|h-  of  .•"■lU.  cMepI  lh.«<'  .•( 
•  ill"  20(1,  ll...  .iff.T  of  this  hriii  Uinii  aorrpt..!  f.>r  2<H»  .  Mil.  of  thu.  ty|H', 
the  rrinniiiiliT  (:I<NI)  liriiig  ..LiitiiKil  fr.>ni  Ih.'  |lrti»h  I '».      The  t.ilnl  e\|>rM 

.Itliir.'  mvnlv.Ml  will  AM Ml  iM  iiluiul  £M,imil 

i  STr.r>KV    (Iainim.n),     Tin-    Borough    Council    h.ix    m-rpptrd    the 

^  lender  .if  the    llritmh  ThoiniM.n  llniiiitun  Co,    lor   the  Klipply  <>(  oil 

%  lillerihg  np|>nrnlii«,  nt  tl."i7.  Ui«. 

%  ■loiMVNKmil  H<i.      The  M»niei|M»l  Cutin.-il  ha-  .i.ceplr<l  thy  (olhiw 

%^         iliK  trn.ler.  ; 

^  firiftiii    Kiitfim-oriigi  Co.,  IINI  k  v.».   lnui«f.>rmen>,   tl.2H(l.  »».!  melrr«, 

m      £412    UK   .    11    Davim  &  (  ,.  ,  hiMrr<.  0(01  i    B    W.l...n  A   llrr.l.  mrlrr.. 
L      m    S«I7.V 

\ 


Appointments  Vacant   and  Filled. 

A  commercial  assistant  is  required  in  the  electrical  engineer's 
department  of  the  County  Borough  of  Stoke-on-Trent.  Salary  £220 
per  annum.  Particulars  of  duties,  &c.,  from  the  Borough  Electrical 
Engineer,  .St.  Peter' s-chambers,  C^lebe-street,  Stoke-on-Trent.  See 
advertisement. 

A  test-room  superintendent  is  required  for  a  Corporation  elec- 
tricity department  in  the  north  of  England.  Salary  £225  per  annum. 
See  an  advertisement. 

A  power-house  superintendent  is  required  for  a  Corporation  elec- 
tricisn  department  in  the  north  of  England.  Salary  £350  per  annum 
See  an  adrertixement. 

A  senior  switchboard  attendant  is  required  for  a  lai^e  power 
house.     See  advertisement. 

A  draughtsman  is  required,  preferably  with  exjierience  of  elec- 
trical control  gear.     Sf€  adrerti'tement. 

Three  turbine  titter-drivers  are  required  for  an  electric  power 
station  in  large  Government  controlled  factor},-.     See  advertisement. 

Barrow-in-Furness  Education  Authority  invite  applications  for  the 
position  of  Principal  of  their  Technical  School.  Salary  £400  per 
annum.  Particidars  from  the  Director  of  Education,  to  whom  appli- 
cations by  Feb.  IS. 

-A  senior  lecturer  in  electrical  engineering  is  required  for  the 
Portsmouth  Municipal  College.  Salary  £200,  rising  to  £2;10  by  £10 
annual  increments.  .A  workshoj)  instructor  in  electrical  engineering 
is  also  required  at  the  College  Forms  of  appUcation  from  the  S(>cre- 
tary,  Mr.  H.  E  Curtis. 


Mi.  J.  S,  Hollingrake,  of  Orimkirk,  has  been  apixMnted  cngineer- 
in-charge  of  the  electricity  department  of  Alloa  Town  Council, 

Business  llenis. 

Plant  for  Sale. — Barrow-in-Furness  Corporation  advertise  for  sale 
a  .">(Hi  kw.  (I.e.  steam  generator  and  a  switchboard.  Further  particu- 
lars may  be  obtained  from  the  electrical  engmeer.Mr.  H.  R.  Burnett. 

Terminal  Boxes.-  Two  new  lists  (l.K.  02oi  and  r.E.  ouh;  Fr.) 
have  just  been  issued  by  Messrs.  W.  T.  Henley's  Telegraph  Works 
Co.  (Ltd.),  Blomrtcld  House,  London  Wall,  E.C.  2. 

The  former  gives  particulars,  incliidini;  dimensions  and  prices,  of 
vertical  terminal  boxes  of  the  in.loor  wall  tyiH'.  and  the  latter,  which  is 
in  Frenih,  gives  full  details  of  a  new  range  of  straight  through  aiid 
branch  bo.xes  for  all  pressures  up  to  24,|KHI  volts.  .\  S(>anish  edition  will 
l)e  readv  in  a  few  weeks'  time. 


Coni|ianies'    Meetinj^s  nnd    Reports. 

DUBUN  tJNITKD  TRAMWAYS  CO.  (1896)  (LTD.)— The  rejxirt  for  the 
y.-ar  IHIT  slat.-,  thai  the  ainoiml  ji\ailal,l<'  for  divisi.m  i.s  £<.>i>,23ti. 
Interim  iljvi.l.-nds.  amoiinling  to  £2:t.4oo  were  paid  in  .\ugust,  leaving 
£72,83t'«.  It  is  n'i'ommendiMl  that  a  divi.lend  nt  rate  of  C.  [x-r  cent.  |kt 
annum  (less  tax)  lie  paid  on  thepref.r.'n<e  shans  f.>r  the  half  jt-ar  ended 
1»<-.-.  31,  and  that  a  linal  .liviilen.l  at  rate  .if  .■.  ]n-T  .enl.  jxr  aiuium  (l>-s.-> 
tax)  Ih-  |iaid  on  tlu'  ortlinarv  shares  for  the  sjune  half  y.'iir  ;  th.it  £1.'>.(KH» 
1m-  f.-t  asi.l.-  towanls  n-newal  of  rails.  £7.(KN1  Ix-  «.lde.l  to  general  n-.«ervr. 
ami  £11..-|00  W  wntt.ii  i'(I  pric  of  inveslminls.  Tiie  dividends  and 
Slims  sci  asi.leab^.irl.  £s2,77  J,  I.Miving  £l:t,4r.|  t.>  U<c«rri.-d  f,.r»anl 

EAST  LONDON  RAILWAY  00  -  l.or.1  <  laud  Hamilton,  who  prr.si.l.d 
ov.T  th."  iii.-etini{  last  we<-k.  sai.l  that  ( lov.Tnm.-nt  c.mtn.l  had  pluc.vl 
them  in  n  very  cruel  ]>..siti.>n.  anil  he  .l.lail.-.l  th.'  iirii..|iati.>iis  leading  up 
to  Koin.-  r.«rti'»|)oinlene.'  iM'twifii  .Mr.  Hmiar  lj«»  an.l  hiiu«el(.  In  » 
lett.-r  I..  Ih.'  Chaiie.'ll.ir  he  lin.l  (x.inl.d  out  that  from  the  siri.l  applica 
lion  iiffh.'  rul.-s  uov.'nuiii:  li.iv.-rnnient  .-ontrol  not  .mly  did  the  h>M 
l..in.l.m  obtain  u.i  U-m-lil  fr.mi  it»  el.Tlritii  ati.>n.  hut  it  »•»«  .lirp.-tly 
iHnrtliw.l  n.t  It-  result,  nnd  a  h.nw  ilebt  ngainst  the   l-:nsl   London  WM 

Ix-iiiii  (jrn.luHllv  a..  iimiilnt.'.l  in  r^-sji-s  t  <i|  th.'  int-r. u  the  rnpilnl  Mim 

...Ivan.e.l  it  ha.l  t.i  i»iv  to  III.-  siv  len-sinu  ...ni|»iiie.  Il  soeiiir.!  t..  Iiim. 
that  the  Tn  a.iirv  hn.l  inn.le  i><.  nlh-wnn-e  for  the  |»-.  uliar  .  m uiuMamc". 
..f  the  .»«..  whi.'h  were  ii..l  iinnl..K..us  l.>  th..--  .>f  nny  "Iher  c..m|»i>y. 
nii.l  what  he  nskr.l  the  lo.vernm.nl.  fr..m  nn  e.|iii(«l.le  and  common 
».-M«-|>..iiilii(view.t.i  .|..wn.  LiiiinWelhe  1-iv-l  |/.n.lon  lUilway  an  nllo* 
nnie  e,|iiivalenl  nl  least  I.,  the  liobililv  f.>r  el.-.  Irili.  nti-ii  intcrr.t  up  lo 

dal.-  an.l  .liinni:  It..-  n  iiiaining  |n  ri.«l  ..f  ilr^d       In  nplv.  Mr    W..n»r 

Uw  wn.le  llml  li.e  ( lanieiital  pun.  iple  ..n  whi.  h  the  lo.vemmrnl  hnd 

pr.H  .M-.I.-.I  in  .lealini!  wilh  the  railway  ...m|wni.«  wn-  thai  il  .  onltolUl 
Ihe  line«  nii.l  ii.il  Ihi-  .■.>m|wnl.-«  theiiiM-lve«       K.ir  ihr  us.-  ..|  the  liiir«  and 

the  «-rvi.e,  ..I  Ih in|«nie«'  -tart,  the  lo.xemnirni  |wm1  -  -ini-nsntion 

I.,  the  IhhIi.-.  el)titl<-.l  t..  ftx-eixe  II,  nlld  ihrn-  the  I ;..».  nil.  Ill  ...ntr.'l 
i.l..pi<.>.l  Thr  CivrmiiK-nl  w».  ii-.l  ...M..ine.l  with  Ih.  .Ii«ir.l.iili..u  ol 
tlir...n«i»-ii.»li..nU'l».-.nlltrn«tlir-iiil.n-«le,lii>«  r«it»..N.  Inlh.  .  av- 
of  the  hjist  l...|>.|.-ii  line  the  (;..«. mm.  nt  eoul.l  onl>  .le«l  wilh  Ihe 
w..rkin«  ...mimnie.  1..  Ihrni  Ih.  v  *v%r  |»«\inB  .  ..niiTUMilii.n  (.<r  the 
uiH-  ,.(  thr  KmI  l^.n.lon  H«il»ii\  .•»  the  trim*  »»"■*•*  *i«h  the  Kail 
»«v    lv\r,utivr  Conimiltn<.      The.c   in.  hidrd   in   lhi»   r«iw   »n   annunl 
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allowance  of  interest  for  three  months  on  the  cost  of  the  electrification 
works  brought  into  use  on  March  31,  1913,  and  he  ( Jlr.  Bonar  Law)  coultl 
not  see  how  the  Government  could  make  the  lessee  companies  a  greater 
allowance  without  opening  the  door  to  similar  applications  from  many 
other  railway  companies.  The  claim  of  the  East  London  Railway  was 
one  for  indirect  loss  consequent  on  the  Government  taking  control  of  the 
railways,  but  the  Government  had  Ix-en  compelled  to  make  a  verj'  firm 
stand  during  the  war  against  claims  of  that  nature.  In  these  circum- 
stances he  feared  that  he  was  unable  to  make  the  concession  suggested. 

In  reply  to  a  question,  the  Chairman  said  that  no  precise  date  had  been 
given  to  the  larger  railway  companies  as  to  when  Government  control 
would  cease  after  the  termination  of  the  war.  It  was  certain,  however, 
that  Government  control  would  continue  some  time  after  the  war  had 
terminated,  as  many  adjustments  would  have  to  be  made. 

METKOPOUTAN  RAILWAY  CO.— The  gross  receipts  for  1917  were 
£l,lli«.414  (against  £1,102.34(>),  and  the  total  net  income  was  £610,682 
(against  £609,126).  Interest,  rentals  and  other  fixed  charges,  and  appro- 
priation to  renewal  absorb  £305,314,  dividends  on  preference  stocks- 
£239,107,  leaving  a  balance  available  for  dividend  on  the  ordinary  stock 
of  £80,753  (against  £79,145).  "The  directors  recommend  a  dividend  at  the 
rate  of  £1  per  cent,  per  annum  for  the  half-year  ended  Dec.  31,  making 
£1  per  cent,  for  the  year,  leaving  £16,101  to  be  carried  forward.  The 
amount  transferred  to  general  renewals  fund  is  £20.000,  compared  with 
£20,00<J  in  1916.  The'dividends  paid  on  the  ordinary  stock  for  1916 
amounted  to  £1  per  cent.,  and  a  balance  of  £14.492  was  carried  forward. 

YORKSHIKE  ELECTRIC  POWER  CO.— The  net  profit  for  the  year  ended 
l>cc.  31  last,  after  payment  of  mortgage  an<l  other  interest,  was  £33,258 
again-st  £29,112  in  19"l6  and  £21,209  in  1915),  and  with  balance  brought 
forward  (3,866)  the  total  is  £37,124.  10s.  5d.  The  directors  recommend 
pa\-ment  of  a  dividend  for  1917  (less  tax)  at  the  rate  of  6  per  cent,  per 
annum  on  the  preference  shares,  amounting  to  £10,493.  14s.,  and  5  per 
cent,  on  the  ordinary  shares,  alworbing  £10,239.  4s.  6d.,  and  also  the 
transfer  to  general  reserve  fund  of  £12,000.  leaving  £4,391.  Us.  lid.  to 
carry  forward.  The  company  continues  to  make  substantial  progress, 
and  the  directors  have  much  satisfaction  in  recommending  a  dividend 
on  the  ordinary  shares  at  the  rate  of  5  per  cent,  for  the  year,  against  3  per 
cent,  paid  for  1916.  During  the  year  there  have  again  been  material 
increases  in  the  cost  of  labour  and  supplies.  In  November  last  a  turbo- 
alternator  of  6,000  kw.  capacity  was  put  on  load,  and  an  additional 
machine  of  the  same  output  is  being  erected.  To  meet  the  cost  thereof, 
and  of  considerable  extensions  to  the  plant  and  mains  in  the  southern 
(Kjrtion  of  the  area  of  supply,  the  Ministrv  of  Munitions  have  agreed  (in 
addition  to  the  £(i(),000  mentioned  in  the  last  report)  to  lend  to  the  com- 
pany further  amounts  not  exceeding  £122.liiMl.  which  will  be  secured  on 
the  plant  and  mains  soerected.  Agn-cnicnts  have  been  made  to  givea 
bulk  Hupply  to  the  .Spenborough  and  lilland  Urban  District  Councils,  and 
to  Klectricftl  Distribution  of  Yorkshire  (Ltd.)  for  supply  in  the  Urban 
diBtrictMof  f'Vatherstone.  Garforth,  Horbury,  Otley,  Penistone,  Rawdon, 
.Selby  and  District,  and  .Stanley.  Supply  to  the.se  undertakings  of  the 
Diatrihution  Company  will  not  be  commenced  until  after  the  war. 

The  demands  for  electrical  energy  have  been  heavy  during  the  past 
year,  Hn<l  large  developments  in  various  parts  of  the  company's  area  are 
lieing  made  which  will  call  for  further  supply.  To  enable  these  develop- 
ments to  be  dealt  with,  the  directors  have  secured  a  site  at  Ferrybridge, 
near  Knottingley,  on  which  to  erect  a  generating  station  with  large  units 
of  plant.  .Since  the  outbn-ak  of  war  98  members  of  the  staff  have  joined 
H..M.  Korces,  of  whom  eight  have  laid  down  their  lives  for  their  country. 
.Major  <;eorgc  Herlx-rt  I'eakc-.  ,1.1'.,  has  accepted  a  seat  on  the  board. 


iAiy    No(«'s. 


CALCUTTA  ELECTRIC  SUPPLY  CORPN.  (LTD.)  During  the  live 
weeli'<  .lehd    .Nov.    :((i.    Hi|7.   ■_'.  1711,  I2lt   unil^   were  sold   to  consumers, 

•  ompur.d  with  :;.3<lH.iMiti  i,i  iIm-  .  orn-n|ioriding  live  weeks  of  1916. 

Cmr  OF  BUENOS  AYRE8  TRAMWAYS  (1904)  (LTD.)— The  directors 
httvc  de.  hired  n  b(ilan>e  ilivideUfl  of  Is.  3d.  per  share  for  tlw  year  1917. 
ifUikinv  •'<  |"T  cent.  (XT  annum  (Icbk  tax)  for  the  year.  £5,(1(111  lias  bei-n 
traniilirrid  to  gi-neral  aniorlixatlon  fund,  and  £7(M)  cttrried  forward. 

■AKCONI  WIRELESS  TELEOBAPB  00.  OF  AMERICA  (LTD.)  .\  pre 
Imiiiiarv  Miit.i,,. nl  puMe.l,rd  l.y  Ihi-  dinclor.,  .,li,.ws  that  during  1917 
(lli-eir.l.r  ctriiiiil.-di.  gri.»-earinii;;H  were  !!ll,:i2s.5L'5,  against  SH62„">0I  ; 
toliil  rxfHu-;,  IIM  hiding  eNliniiiti'd  tn\i-H.  8576,038,  against  8624,568; 
iirid  n't  .iirnini/H  (roni  o|MTalion«  »752.tM7,  agiiinsl  8237,932.  Income 
from  in  .  •„..  /,f  ..(  ,,r|.lii«  fund,  imioiinled  to  ."J97.I42,  against  898,107, 
fnili'  olii       ItewTven  (or  depreciation  uliHOrb 

^21"  '  (lie  net  inioine  alter  ehitrging  reserves 

Bill ■_',il»,M8H. 

RICUAKbttONa,  WLITOARTH  K  CO.  (LTD.)  ,\t  an  exlraordiiuiry 
ine.ti„i,  „f  tl„  |,r.  I,  i.M..'  "Iinrejiolrlrm  lii.t  week  it  wa«  decided  to 
»p|>"iiii  a  (. .11111, III..,-  \,,  re(ii.».nt  tin  |irilereiiif  mill  ordiniiry  idiare- 
111  Idi  r«'  uiteri  at'  (of  pri  paring  mii.tliii  s.  Ii.iiie  ol  mi  iipilaliiinliiin. 

TOTTBHHAM  DISTRICT  LIOHT.  HEAT  k  POWER  CO,  -I'or  Hie  hall. 
ye»r  eni|i-i|  I),.,,    .-n.  ,lividi-iid«  nl  the  rate  of  r>|  |mt  lenl.  |M>r  nnniini  nii 

•  he   '   A  "  »U,rV  hnd  I  |»T  I  i-nl    |irf  nniiuin  on  the  "  II  "  nloek  have  In  iii 
<le»  larril 

WMTMIHSTIR  KLICTKIO  IDPPLY  CORPH.  (LTD! -The  dirir 
lorn  ri-<  ..mfiMiiil  a  ilivid-nd  nt  the  rate  i.l  ;i  |»  r  .  eiit  lor  tin'  vclir  ended 
V"    .11  U.t.  .imi|./.n,l  Mitli  7  |N'r  i  ent    li.r  MIK.  and  lOI.'i. 


The  Round  Table. 

By  "  kVA." 

The  man  who  in  these  days  repeatedly  says  ''  I'm  fed  up,"' 
is  either  a  Jiar,  or,  if  he  speaks  truthfully,  he  ought  to  be  re- 
ported to  Lord  Rhondila  ! 

*  *         *         « 

Camouflage  !  What  a  wealth  of  electrical  meaning  there 
can  be  in  this  pretty  little  word  !  Think  it  out  and  make  a 
note  of  the  many  ways  in  which  it  might  be  used  ;  in  manu- 
facturing (perhaps),  in  selling  and  factoring  (especially),  in 
wiring  and  cable  laying  (certainly),  in  publishing  (hardly 
ever  !). 

*  *  -•!;  * 

Speaking  of  camouflage,  I  am  reminded  of  a  suggestion  that 
a  friend  recently  made  to  me  that  the  gas  bag  motor  might 
easily  be  a  good  example  of  the  gentle  art.  A  little  air  pump 
on  the  engine  keeps  the  bag  partly  inflated  and  maintains 
the  impression  that  the  car  is  running  en  gas;  all  the  while 
its  wiley  owner  is  using  petrol  ! 

Many  moons  ago  I  recorded  a  case  of  a  noisy  turbo-alternator 
in  a  certain  company  power  house  in  the  industrial  North. 
For  several  years  this  machine  made  the  night  hideous  with 
her  shrill  hum,  and  on  one  awesome  occasion  her  drone  was 
mistaken  for  approaching  enemy  aircraft.  The  local  residents 
never  forgave  her  for  that,  and  she  seems  since  to  have  gone 
into  a  decline  from  which  she  has  never  recovered.  A  week 
or  two  ago  she  was  superseded ;  but  she  was  determined  to 
have  the  last  word  ;  her  rotor  fell  out  of  the  slings  as  she  was 
being  hustled  out  of  the  power  house  ! 

For  several  weeks  1  have  been  making  notes  of  tlie  protec- 
tive methods,  electrical  and  otherwise,  which  it  is  reported 
the  authorities  are  using  against  enemy  aircraft.  '"  The  Star  " 
saves  me  the  trouble  of  putting  these  into  shape,  and  1  re- 
produce a  few  of  them  on  account  of  their  practicability  : — 

"  As  soon  as  the  CJothas  are  known  to  be  on  the  way,  picked  men 
armed  with  powerful  magnets  are  told  off  to  climb  up  the  search- 
light beams  and  jigger  up  the  enemy's  compasses.  It  was  an  un- 
fortunate accident  to  one  of  these  men  that  brought  this  secret  to 
light.  While  sitting  on  top  of  his  beam,  on  his  beam  end,  as  it  were, 
the  searchlight  suddenly  went  out,  and  the  man  fell.  Walker  is  his 
name,  and  he  ha.s  the  bruises  to  this  day. 

"  Another  inetliud  is  to  semi  up  British  iiero|)hiMes  towing  behind 
them  great  painted  canvases,  skyscapes  showing  heavy  clouds  and 
forked  lightning.  At  the  same  time  other  planes  throw  overboard 
huge  (juantities  of  torn  paper  to  simulate  snowstorms.  Hence  the 
paper  shortage. 

■"  Then  there  is  tlie  wireless  business.  You've  heard  of  that, 
of  course.  Every  (Jotlia  is  fitted  with  a  wireless  installation,  and  as 
soon  as  they  are  within  range,  our  men  send  out  messages  ordering 
sauerkraut,  lebcrwurst,  and  WieiuT  sehnit/.el  for  supper.  This 
makes  the  tiermans'  mouths  water,  and  Ihe  nioisUue,  acting  on 
llieir_earl)uretters .' 

'I'liirly-Seveii  Years  A>io. 

[i''i(iiu  TiiK,  Ei.KCTKici.v.N,  Feb.  5,  1881.1 

'I'lMK  SicNAi-s  IN  Fhancu,— We  learn  that  noon  is  to  be  signalled, 
ill  country  towns  as  well  as  in  I'aris,  from  the  Observatory.  This  will 
be  u  great  boon  to  the  public. 

('Afiiiiis  OKI  ici.M.isM.- •  Kroni  Switzerland  we  hear  that  "the 
Muiiicipiilily  of  Zurich  Imve  refused  permi.sNion  for  the  j)liuing  of 
telephone  wires  on  the  public  liuiUliiigH  of  the  city,  on  the  ground 
that  their  tenuity  ivndeis  them  attractors  of  lightning,  and,  there- 
fore, diiiigeroilK." 

Titi;  S<  Aiil-;  Htii.i..  .\I  m  hi  ent  ineetiug  of  the  .Maiislield  Improve- 
iiieiit  CommiwiionerH,  liaving  under  coimideriition  tenders  for  the 
erect ioii  of  ii  new  gas  linlder  at  the  gasworks,  several  iiiciiiliers  spoke 
of  the  (lesiiid)ility  of  lu't  proceeding  too  fast  with  tlie  erection  of 
cxix-iiHive  iiddilions,  as  the  electric  liulil  would  proliiibly  soon  sli|K'r- 
Hede  giiH. 

('(iMIif.-rriv'.s  Kl.l'icniic  <'aNI)I,|;.  This,  lumther  inyeiiioiiM  pijK) 
lighter,  is  iiimiMwediif  biclimiimteof  piitiish  buttery  eiieliised  inahcr- 
iiii'tlcilK  «enliil  111  tl  e,  the  two  pules  of  Ihe  Imtteiy  being  connected 
nith  II  very  thin  phitiiuim  spinil  pliiced  above  the  i  ;in.lle.  To  light 
it.  it  IH  only  neeeMdury  to  tilt  the  bottle,  when  the  balliiy  becomes 
iii'tive  and  lieiitH  the  H]iiral. 
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CONTBNTS.  ,     ,         .  .     . 

j^^^  g^  and  the  ■economic  interests     of  the  members,  as  mentionetl 

ArrangementsfortheWeek  '!.!!.!!!!!.!!!!!!"!!.!!.!!.!".!!  679  '"  *^he  pamphlet,  then  no  doubt  something  can  be  done  by  a 

Notes  on  Welding  Systems.     By  Captain  James  CaMwell,  R.E. . .  680  union   on   trade  union   lines  if  it  is  sufficiently   stron"      \Vo 

Electric  Drive  for  Cotton  Mills.     By  J.  E.  Mellett.-t'orw/ud«i....  682  ^  „f„„    ,  .,     .  ,  un*    .iruu^.      m 

Notes  on  the  Design  of  Electromagnetic  .Machines.     By  Stanley  confess,  however,  that  we  are  not  enamoured  of  trade_ union 

Parker  Smith,  D.Sc.     Illustrated.— c'oii/i'/:uf<i    684  methods  for  such  a  purpose,  and  we  are  inclined  to  doubt 

KB^rEl^l'^K^cnKM^^r^l^^^^^^^^^^^  fss  -'^^^'-r  ^'-  ^'-*--»  ^'--  "f  Scientific  Workers  can  "attam 

Reviews 688  the  necessary  .strength  to  achieve  all  the  objects  mentioned. 

Electrical  Cooking  aa  Applied  to  Large  Kitchens    ....•■•■ 689  Reing  in   svmpathv  with  those   objects,  we  would   wr   th,- 

The   Present   and   Future  Electric  Street  Lighting  m  Islington.  i     •     i   i-     '    f       .  "   i    •  i  .     ,  ~ 

By  Haydn  T.  Harrison 690  desirability  of  not  relymg  merely  on  numerical  stnmgth 

CORRKSPONDENCI      691  » 

pr^aS;°"".";;";;;;;;;;;;;;-.;::::;:::::::::::::::::  '92  Examinations  and  the  Board  of  Education. 

Volunteer  Notices 692  Thk  Ij.iaid  oI  Education  has  decided,  after  useful  cousidera- 

E?^rHc7tl"supff/-  .;::"".■■■".'.'■.■..'  ^  .■..'■■;:;:.".■.'!;":;■.:;■.  693  *■""•  '"  «l'scontinue  its  general  e.vamiuations  in  science  an.! 

Tendtr<  Invi  ed 695  technology  altogether  after  litl8.     With  certain  exceptions 

Companies-  Meetings  and  Keports 6^6  t|,e  ]^[0^^J.  „e„eral  examinations  will  be  heUl  as  usual  this  year. 

Hut  for  the  fact  that  there  are  practically  no  students  this 

"j^^J._~  decision  would  be  calamitous.     At  the  same  tine  we  are  of  tli.' 

'^^'-'  lt5»«  opinion  that  it  would  have  been  better  for  the  Board  not  t.. 

• have  discouraged  .students  sitting  for  the  examinations,  as 

The  National  Union  of  Scientific  Workers.  they  did  discourage  10  or  12  years  ago.  These  examinations 
l.\  our  corrcs|)ondciKe  coluiiius  we  pul.lish  a  letter  from  ^^^'''''  *»'»  incentive  to  students,  and  many  of  the  latter  were 
Mr.  N(iK.\M.\  R.('ami>bi:i,i,  the  general  secretary  of  the  National  encouraged  to  prepare  for  the  Whitworth  competitions. 
I'nion  of  Scientific  Workers.  By  way  of  introduction  we  mav  national  scholarshijis  and  the  like.  This  preparation  neces- 
say  that  Mr.  C'ami'Uki.l  is  well-known  in  the  scientific  world,  sitated  a  course  of  .study  at  least  as  thorough  as  that  reipiired 
and  therefore  he  can  look  upon  matters  of  this  kind  from  the  *<>  secure  a  pass  degree  at  one  of  the  universities.  Further- 
scientific  point  of  view.  With  regard  to  the  jiroposed  union  """'e,  it  should  he  noted  that  it  was  these  examinations  that 
we  «lo  not  feel  convinced  that  it  can  attain  its  objects,  or  that  brought  to  light  many  promisim;  engineers,  men  wlio.se  names 
su<'h  a  union,  on  the  lines  laid  down  is  neces,sarily  desirable,  "f''  liousehold  words  to-day.  The  decision  to  discontinue  the 
From  a  pamphlet  whi<-h  has  just  been  issued,  we  conclude  examinations  10  years  after  the  examinations  were,  to  all 
that  it  is  desired  to  enrol  all  scientilii-  workers,  but  that  no  intents  and  pur|)oses.  abandoned,  is  not  without  its  humorous 
attempt  is  being  made  to  attract  those  who  are  generally  ■'''''e.  but  the  elTect  has  been  disjistrous  on  those  who  during; 
regardi'd  as  the  leaders  of  various  bramlies  of  science.  It  is  *''e  past  Id  or  12  years  have  been  compelliHl  to  acquire  their 
rather  aiiu)i))eal  meielyto  therankanil  llle.  .Vmong  the  objects  technical  training  at  our  evening  .schools.  Most  teachers 
of  the  union  ar<"  the  seeking  of  representation  on  public  com-  ^''"'  Imve  worked  under  both  sets  of  conditions  will  agree 
mittees,  and  on  .Ininf  Industrial  Councils,  the  establishing  flint  the  Hoard  of  Kdiication  certificate  was  a  bi-tter  induciMiient 
of  a  iiiiiverMil  pension  scheme,  the  issuing  of  A  journal  to  render  f'""  young  men  and  women  to  attend  technical  schools  than 
the  conditions  of  scientific  work  more  uniform.  th<'  unifying  were  the  c-ertificates  grant<xl  by  the  local  eilucalion  authority 
nnri  improving  of  scientific  education,  the  comliict  of  etlu-  "■"'  endor»e<l  by  the  Board.  If  we  rightly  umlerstand  the 
catiofuil  propaganda  ami  the  setting  up  of  a  p<'rnianent  com-  niatter,  it  will  be  virtimlly  impossible  under  the  new  conditions 
mittee  to  propose,  support  or  oppose  new  legislation.  In  '"""  engineering  apprentices  t<i  sit  for  the  above-mention<>d 
looking  over  these  objects  one  seea  that  they  may  be  divided  competitions. 

Into   two  cla.sses,   namely,   those  which   concern   the  powers  — • 

that  be,  who  are  respmiHible  for  solvinn   [.roblems  of  recon-  *he   I2|    Per  Cent.    Bonus. 

sfriiction,  and  those  whiili  concern  the  re<  ..(.nition  <i(  the  Tiikrk  has  been  much  troubb- sinie  the  awani  of  the  I2{  por 
value  of  wientilic  workers  by  the  employer.  To  the  former  <ent.  war  bonus  was  given  t.  skiUe*!  men,  owing  t«i  the  ditficully 
beloiiK  such  i|iieHtioiis  us  n  presi-ntatiori  on  public  committe<-s  of  saying  just  where  this  award  shiuild  end  and  wh<Te  the  un 
and  on  .loint  Industrial  t'nuncilM.  and  schemes  for  improving  skille<i  men  begin.  In  the  ca.sc  <if  e|ecfri<-ity  works  the  position 
scientilic  education.  l'ro)/r<'HM  of  this  kind  can  oiilv  be  brought  has  been  indefinite.  Here  we  have  n  number  of  .skilli><l  men 
about  by  e<liicating  the  |iii;h  olficinl.  and  it  is  generally  ri-cog-  in  conniMtion  with  the  purely  enuiiK-ering  side  of  the  under 
niseil  that  Ihesi-  higher  olhcials.  Members  of  I'arliument  and  taking.  A  concern  of  this  kiml,  however,  does  not  exist 
t'abinet  Ministers  can  rtnlv  be  converted,  from  what  we  regard  inen-ly  by  virtin-  of  technical  skill  ;  very  far  from  it.  I'iiIcks 
as  lack  of  appreciation  of  scicnre.  through  education  and  the  commereinl  sub-  is  pniperU  organisc<l  and  properly  run. 
through  the  leaders  of  science.  For  »p^'  such  e.lucatiim  to  be  there  is  a  very  goo.l  chanre  of  dts^i.'ter.  On  the  commercial 
brought  about  by  a  union,  such  Union  would  have  to  be  far  siile  of  a  large  undertaking  tlieri-  must  be  a  number  of  em- 
stronger  numerically  than  is  likely  t„  |„.  (he  easo  with  the  ployees  who  kno\x  \ -rv  little  ol  the  l.vhnical  side,  ami  who 
I  nion  of  K<'ientilic  Woikers.  When,  however,  it  conies  to  a  nevertheless  give  iiiiporl«nt  service.  .Should  thesi-  members 
•piestion  of  other  objerls.  such  a*  A  univcisdl  peuMloiis  JM'heme  cd  the  stall  be  hI-<o  .iilltle,!  to  the  12}  per  cent,  f      We  do  not 
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think  any  uniform  decision  has  been  reached  on  this  question, 
but  we  understand  that  the  Bristol  Electricity  Committee 
have  decided  to  interpret  the  word  '"  technical  "  iu  a  broad 
sense  and  to  apply  the  award  to  all  enployees  of  both  sexes, 
whether  engaged  on  generation,  distribution,  office  work  or 
management,  and  who  are  in  receipt  of  wages  or  salaries  not 
exceeding  £250  per  annum.  We  think  it  would  be  well  if 
this  interpretation  were  followed  by  other  electricity  supply 
undertakings.  The  case  is  set  out  at  some  length  by  a  corre- 
spondent in  another  column,  to  which  we  would  refer  our 
readers.  Employees  who  carry  out  accountancy,  clerical 
and  similar  work  in  these  days  often  find  themselves  at  a 
considerable  disadvantage  owing  to  the  fact  that  they  have 
no  union  on  which  to  fall  back,  and  thus  it  happens  that  they 
have  to  meet  the  increased  cost  of  living  on  comparatively 
small  salaries  which  remain  fixed.  This  not  only  gives  rise 
to  difficulty  but  also  to  discontent,  and  it  would  be  well  to 

rfiiiiiv.'  till'  i-:(ii.;|.  a^  f>ir  ;|S  noRsil)ll'. 


Output  and  Hours  of  Work. 

TiiK  (ii,-rus<iuii  uu  thi'  relation  between  hours  of  work  and 
output,  as  exemplified  by  experiences  in  munition  work,  and 
illustrated  especially  in  the  data  presented  in  the  btilletins 
of  the  Committee  on  the  Health  of  Munition  Workers,  has  led 
to  the  impression  that  the  subject  is  new.  This,  however,  is 
not  the  case.  The  matter  had  been  surveyed  by  the  late 
F.  W.  Taylor  and  others  in  the  United  States,  and  it  is, 
perhaps,  not  generally  known  that  experiments  were  con- 
ducted at  a  much  earlier  date  in  this  country.  In  an  article 
in  the  current  number  of  the  "  Contemporary  Review,"  Lord 
Henry  Be.s-ti.stk  mentions  an  inquiry  made  for  the  second 
Children's  ?]inployment  Commission  by  BIr.  J.  L.  Kennedy 
in  184.").  The  inquirj'  related  to  the  cloth  print  works  in 
Lanca-shire,  Cheshire  and  Derbyshire.  One  firm  tried  to  run 
its  mills  15  hours  a  day  ;  by  the  fourth  month  after  the  change 
the  spoiled  work  had  doubled,  and  j)roduction  had  fallen  off 
by  U)  per  cent,  in  spite  of  the  increased  hours.  A  reduction  of 
hours  ha<l  a  beneficial  result  in  restoring  the  old  standard  of 
work.  In  |Hit.3  an  experiment  undertaken  by  the  Salford 
Iriiti  Work.f,  Manche.ster,  showed  that  when  the  week's  work 
was  diminished  from  51  to  48  Iiours  the  total  production 
increased,  and  the  lost  time  diminished  from  2-46  to  0-46  per 
cent.  In  IH'Jl  tk-  hours  of  labour  of  about  43,000  people  in 
fJovernment  factories  and  workshojw  was  reduced  to  an 
avera(?e  of  IH  hours,  and  in  1905,  after  trying  the  experiment 
for  1 1  years,  the  War  Office  gave  a  summary  of  the  results, 
which  were  entirely  beneficial.  The  Admiralty,  in  the  same 
year,  re()orte(l  equally  fuvourablo  experience.  In  the  face  of 
these  facts  it  doeH  seem  ini-xplicabie  that,  after  the  outbreak 
of  war,  the  hount  oS  labour  .should  huve  l)een  i-xtended  to  a 
(If^gree  that  the  inquiries  of  the  Health  of  Munition  Workers' 
Coiniiiittee  proved  to  be  lii^iily  pp-juilicial.  The  incident  only 
dhows  how  often  piust  experience  is  i|.'nored  in  a  crims.  lict  us 
hope  that  the  ex|H>ri<>n<'e  of  the  war  will  at  least  Hcrvc  to  stamp 
the  le.HNon  home  in  itunh  a  wny  nn  to  ensure  its  univuraal  recog- 
nition in  the  future. 


Ducovery   of   Titanium   in   Korea.  -It  is  staled  in  the 
lii'liiin    and    Kiislern    Kn|{iiieei  '     tjiat    valuable    titanium 

'!■  i...  iIh  iiave  roccntly  1 n  dimutycrcd  in  Korea,  wiiich  will 

(i;ir,i  »,  iitn[ili>  Hiipp)ii<M  of  t.liin  materini  for  th"  ]>urpo.sp  of 
li  .  .  .  -  ,      ,,|,,.i,n,^_  fir.     Hitherto  only 

''ei'i,  liMind  in  .Ijipan   and  the 
!!■  .  1. J  Value  to  that  country,  eiiab- 

liHK  ihein  to  prodiior  many  typfn  of  Btccl  hitherto  imported 
from  AinericH, 


Linking-Up  in  the  Dublin  District. — An  interim  report  has 
been  issued  by  a  committee  appointed  to  consider  the  linking- 
up  of  power  stations  in  and  around  Dublin,  and  to  report  to 
the  Board  of  Trade  Committee  upon  the  subject.  We  hope 
to  deal  with  the  report  in  our  next  issue. 

"  The  Central." — Erratum. — We  much  regret  that  an 
error  appeared  in  our  note  last  week.  Reference  was  made 
to  Sec. -Lieut.  E.  T.  Boyes  and  Sec. -Lieut.  T.  J.  Hornblower 
as  being  among  those  who  had  fallen  at  the  front.  We  are 
glad  to  say  that  there  is  still  good  news  of  both  these  officers. 

Amgrican  Potash. — According  to  the  "  Journal  "  of  the 
Royal  Society  of  Arts,  the  production  of  potash  in  the  United 
States  was  greatly  increased  during  1916,  being  equivalent 
to  about  10,000  short  tons  of  pure  potash,  valued  at  §3,500,000, 
and  10  times  that  turned  out  in  the  previous  year.  It  is 
anticipated  that  there  will  be  a  further  substantial  increase 
during  1917.  Among  the  sources  mentioned  are  the  treatment 
of  natural  salts  and  brine,  alunite  and  silicate  rocks,  and  organic 
materials  such  as  kelp,  pearlash  and  miscellaneous  industrial 
wastes.  The  largest  output  comes  from  the  Nebraska  lakes, 
but  the  natural  saline  deposits  are  now  becoming  more  im- 
portant. Speaking  generally,  the  production  derived  from 
organic  sources  is  about  half  that  from  mineral  materials. 

University  oi  Leeds. — We  have  received  a  copy  of  the 
annual  report  issued  by  Mr.  J.  W.  Cobb,  Livesey  Professor 
of  the  Department  of  Coal  Gas  and  Fuel  Industries  at  Leeds 
University.  A  summary  is  given  of  the  lectures  delivered 
on  such  subjects  as  "'  The  Scientific  Utilisation  of  Fuel," 
"  Temperature  Measurements  in  Clay  Works  Practice,"  and 
"  The  Washing  of  Town  Gas  with  Oil  and  Tar."  Research 
work  on  ventilation  has  been  undertaken  by  the  Department 
for  several  years,  but  at  present  is  necessarily  suspended. 
Dr.  S.  F.  Dubbon  is  undertaking  an  investigation  on  the  break- 
down of  toluene,  benzine  and  allied  comjsounds.  The  volume 
of  work  on  the  inspection  of  high  explosives  has  considerably 
increased.  A  new  post,  that  of  Lecturer  in  Gas  Chemistry, 
has  been  created  and  accepted  by  Mr.  H.  J.  Hodsman,  M.Sc, 
and  it  has  also  been  resolved  to  appoint  a  Research  Assistant 
and  Lecturer  on  Refractory  Materials. 

Diesel  Engine  Users'  Association. — The  first  meeting  of  the 
Diesel  Engine  Users'  Association  since  the  election  of  its  ne^ 
president,  Mr.  Napier  Prentice,  w&s  held  on  Jan.  31.  Recent 
communications  with  the  CoutroUer  of  Munitions  Mineral  Oil 
Production  regarding  fuel  oil  sujjplies  and  the  use  of  tar  oil 
as  fuel  in  Diesel  engines  were  reported.  The  Controller  has 
appointed  a  Committee  on  these  subjects,  especially  in  con- 
nection with  ap])lications  for  licences  to  use  tar  oil,  and  of 
methods  to  adajit  Diesel  engines  lor  the  use  of  tar  oil.  This 
Committee  consists  of  nine  members  of  the  Association,  two 
additional  members  to  be  nominated  by  the  Institution  of 
Electrical  Engineers,  and  is  to  be  styled  |the  Heavy  Oil  Engine 
Fuel  (!ommittee.  The  hon.  secretary  of  the  new  Committee 
is  Mr.  Percy  Still,  M.I.E.E.,  and  the  offices  are  at  19.  Cadogan- 
gardens,  S.W.  3,  Some  notes  were  read  by  Mr.  .lohn  Milton, 
giving  the  results  of  his  experience  in  the  use  of  tnr  oil  as  fuel 
in  Willans  Diesel  engines  without  pilot  ignition  apparatus. 

Electric  Welding  for  Marine  Engine  Repair.  A  Paper 
by  Mr.  E.  V.  .lessop  iu  the  "'  Journal  "  of  the  American  Society 
of  Naval  Engineers,  describes  the  a])pli<'ation  of  eiectri('  welding 
to  the  repair  of  castings  of  nuuine  engines.  Immediately  after 
the  deelaralion  of  war  by  the  United  Stall's,  the  Shipping 
Board  adopted  electric  wehling  as  the  most  ex[)editious  method 
of  repairing  the  interned  tJerman  and  Austrian  vessels  at  the 
port  of  New  York,  Fifteen  such  sjui>s  have  boon  treated, 
and  will  ])robalily  shortly  be  ready  for  service.  It  is  i-eniarked 
that  iu  welding  with  the  electric  arc  complete  control  of  the 
current  is  essential.  The  arc  mtist  bo  directed  along  the  line 
of  fractures  arid  in  welding  cast  iron  parts  special  uiloy-steel 
wire  is  used  bh  the  intermediary.  It  is  difficult  otherwise  to 
weld  two  pieces  of  cast,  iron  together,  but  it  i.s  <(iniparativcly 
ea8y  to  widd  steel  to  ciist  iron.  Electric  wi'liliii;,'  is  lielicvod 
to  jiave  a  freat  future  in  niaiine  engineering,  mid  it  is  stated 
that  ill  all  the  work  cxecul(?d  by  electric  weldniL;  in  the  author's 
experience  there  has  iievtT  been  a  failure. 
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Effects  of  Heat  on  Celluloid  and  Similar  Materials.— A 

WW  ])ublication  on  the  above  subject  has  been  is.sued  by 
the  Bureau  of  Standards,  from  whom  copies  can  be  obtained 
on  application.  The  paper  comprises  a  study  of  the  behaviour 
of  celluloid,  and  of  pyroxj'lin  plastics  in  general,  when  heated 
to  different  temperatures  commence  in  the  neighbourhood  of 
100°C.  Above  this  temperature  the  heat  of  decomposition 
may  raise  the  temperature  of  the  mass  to  the  ignition  point, 
and  at  170'C.  decomposition  takes  place  with  explosive 
violence.  Pyroxylin  plastics  can  be  ignited  by  momentary 
contact  with  bodies  having  a  temperature  of  430°C'.  and 
upward.  The  rate  of  combustion  is  o  to  10  times  that  of 
poplar,  pine  or  paper  under  the  same  conditions.  The  vapours 
evolved  during  the  decomposition  of  pyroxylin  plastics  are 
poisonous  and  e.vtremely  combustible,  and  may  be  ignited 
by  the  heat  of  decomposition.  A  co|jy  of  the  Paper  can  be 
obtaini-d  on  aj>i)liciition  to  the  Bureau. 

Water  Power  in  Great  Britain. — An  interesting  jpoint  is 
raised  in  a  letter  by  Mr.  Alph.  Steiger  to  the  "  Journal  of  the 
Royal  Society  of  Arts,  with  reference  to  the  recent  Paper  by 
Mr.  Alexander  Xewlands  before  that  body  on  "  Water  Power  in 
Great  Britain."  It  has  sometimes  been  aryucd  that  the  sources 
of  water-])ower  in  the  United  Kingdom  are  of  little  value,  owing 
to  the  irregularity  of  supply.  The  fact  that  such  power  may 
have  to  be  .supplemented  by  steam  plant  during  part  of  the 
year,  is  not,  Mr.  Steiger  suggests,  a  very  great  drawback,  as 
this  auxiliary  plant  would  form  only  a  small  part  of  the  total 
capital  outlay.  Even  at  Niagara  steam  power  has  been  added, 
and  an  absolutely  con.stant  power  can  hardly  be  found  any- 
where. What  is  needed,  however,  is  a  ])roper  record  of  the 
gaugings  of  rivers  similar  to  that  undertaken  by  the  Swiss 
Government  for  years,  and  not  nierely  data  on  annual  rainfall. 
It  is  interi'sting  to  note  that  in  Westphalia,  the  centre  of  the 
German  coal  industry,  whole  valleys  liave  been  clo.sed  by  dams 
I  forming  artificial  lakes,  for  the  threefold  purpose  of  regulating 
the  flow  of  water  for  navigation  of  rivers,  to  prevent  Hooding, 
and  to  obtain  power. 

Mining  Institute  of  Scotland.— At  the  general  meeting 
of  tiiis  Instituii'  at  Jvliiiluii^'li  nn  Saturday,  Mr.  11.  W.  Dron, 
of  (llasgow.  read  a  l'a[M'r  on  '"  The  Occurrence  of  (,'oking  Coal 
in  Srdthind." 

In  the  cour.si'  of  his  Pa|)er  .Mr.  Dron  pointed  out  that  the 
question  of  fuel  sup|>ly  was  even  of  more  ini|iiirtance  than  the 
;      supply  of  ore.     The  available  <|uantity  of  suitable  splint  coal 
i       was  becoming  exiiausted,  and  furnaces  would  then  be  depen- 
dent upon  splint  coal  of  se<'ondary  nuality.     Whi'ther  furnaces 
■lid  be  adapted  to  the  use  of  the  coal  whiili  might  be  avail- 
'  or  to  the  use  of  coki'  was  a  ijuestion  which  the  metallurgist 
i^t  corisitli-r  in  the  light  of  future  possibilities  as  to  the  supply 
of  coal  and   coke.     In   nearly  all  the  other    iron-producing 
flistricts  till"  furnat'es  had  been  designed  for  the  use  of  coke. 
Referring  to  the  Keconstruction  ("oMimlttec's  proposed  super- 
power stations,  l>v  means  of  these  stations  wlmtever  form  they 
'ii'.'ht  lake,  Uiree  priniarv  objeets  would  I"'  secured,  namely, 
'Momie  production  of  eh-ctric  power,  coke  for  bla.st  furnaces 
mI  the  ri'coverv  of  l)v  products  at  privseiit  going  to  waste. 

An  Automatic    Hydro-Electric  Phnt.    An  artid.-  in  the 
I'll.'.  iii(„l  Uorlil      for  |).«  .  I   ,|rsrrd)ej<  an  interesting  hvilro- 

■  ■■l<clrie  plant  in  the  ('e«lars  Uiver  diatrict,  which  is  to  have  an 

■  ultimate  capa.ity  «f  2.1)(mi  kw..  and  operates  in  parallel  with  a 

■  large  tiansiiiission  syst covering  tbe  adjacent  urea.     There 

■  arc  no  imsItiiiiii'iiIm  in  tin-  livdro  elootric  sliilion,  thew  being 
TI"'  atcd  III  tlii-('ompuny's  sl<'aiii  station  about  half  a  mile  awav  ; 

hvdroelrrtric    altenialiiii:  '  iirrent    plant    is    nelf  controlle<l 

I  aillomaflr,  nndit  is  p,.    .il.|.   (,>r  llie  tfr  i.  ,  plunl  tosup'Tvise 

iclionofthewat.i  ^  When  die »tal ion 

into  service  it  i.  ,,iii  th-  time  the 

:  I  «\Ml<h  operate.,  1 .,    ,,,■  I   i^.  under  load. 

I'h"  conlrolli-rs  and  swit.  hi  •«  ar-  .Ime  ts  and  the 

••uses  ,ii„|  control  wired  nm  iimli  I  ■  King  ilie  appcar- 

"I  III'-  station  neat  and  Minple,     Iwu  I,  j;.'iieralor  and  its 

I  •  ('xeept  for  exeitatioiii  is  an  indrpen.jiMit  unit,  and  the 

ixeifuiion  problem  is  itiiiiplilird  liy  ninking  IIk-  (vxritiiig  ciirn-nt 


supplied  to  each  generator  a  fixed  value  at  all  "times,  thus 
eliminating  voltage  regulators.  This  device  also  makes  it 
possible  to  take  full  advantage  of  the  full  capacity  of  the  river 
and  improve  the  power  factor  of  the  system  through  the  opera- 
tion of  underloaded  over-excited  machines.  No  oil  governors 
are  used  for  any  of  the  machines,  the  gates  being  operated  by 
motors,  under  automatic  control  at  the  hydroelectric  station 
or  remotely  controlled  from  the  steam  station. 

Rontgen  Society.— At  the  meeting  of  the  Society,  held 
on  Feb.  ;j,  Dr.  Batten  read  a  Paper  on  "A  Simple  Means  of 
Obtaining  Static  Currents  from  an  Induction  Coil."  The 
method  consists  in  connecting  one  secondary  pole  of  the  coil 
to  earth,  whilst  the  other  is  connected  through  a  series  spark 
gap,  oscilloscope  tube  and  a  series  condenser  to  the  patient, 
who  is  placed  on  an  insulated  stand.  The  function  of  the 
condenser  would  appear  to  be  that  of  a  high  resistance.  The 
advantages  of  the  apparatus  are  twofold.  In  the  first  place, 
it  overcomes  the  troubles  due  to  a  wet  climate,  from  which  the 
static  machine  always  suffers,  and,  secondly,  it  affords  an 
inexpensive  means,  to  those  already  possessing  an  induction 
coil,  of  obtaining  currents  similar  to  those  produced  by  static 
machines.  Mr.  E.  E.  Burnside  read  a  Paper  describing  a  new 
mobile  Snook  apparatus.  This  is  con.structed  on  the  same 
princijile  as  the  larger  pattern  hitherto  in  use.  but  is  made  in  a 
more  compact  form  by  reducing  the  maximum  spark  gap  to 
7  in.  Jlr.  Burnside  also  showed  a  small  transformer  con- 
structed for  employing  the  continuous  current  main  supply 
to  heat  the  s])iral  of  the  Coolidge  tube.  A  small  rotary  con- 
verter changes  the  direct  current  into  alternating  current, 
which  is  stepped  do\m  to  12  volts  by  the  .static  transformer. 
The  secondary  is  well  insulated  from  the  rest  of  the  apparatus, 
and  regulation  of  the  filament  current  is  obtained  by  a  variable 
choke-coil  in  the  primary  circuit  of  the  transformer. 


Arrani^einents  for  the  Week. 

FRIDA  Y.  Feb.  15tb  (today). 

InSTIII  TIoN    OF    .MECIIANU  VL    ESC.INBERS. 

6  p.m.  At  tile  liutitution  of  I'ivil  Engineers,  Gi.  (.loorgcstrci^t, 
London,  S.W.  Papers  on  "  Traction  on  Bad  Roads  or  Ijind," 
by  Mr.  L.  .\.  Logros,  and  "  Utilitj"  of  Motor  Tractors  for  Tillin;o 
Purposes,"  by  Mr.  A.  .\mos. 

Elkitro- Harmonic  Sociktv. 

6.15  p.m.     .\t   tlie    Holborn   Hestaiiraiit.    Ix>ndon,   W.t'.     i  .>inrrt. 

l^ulilM"    .Niu'llt. 

SATURDAY,  Feb.  letb. 

HoYAl,   IXSTITITION. 

■1  p.m.  .\t  21,  .\llH>inarlo.stnTt.  (.niidim.  \V.  1.  Ivwturp  on 
"  Prol>loins  in  .\toiuio  Striuturi-."  l>v  Prof.  Sir  .1.  J.  Thouuson, 
(>..M..  K.lt.S. 

A3.S0CIATU)N   OK    MiMSO    El.KCTRICAI,    ENlilSEER,s.    Wkst  oF  S<\1TI.\XD 

*  Branch. 

4.30  p.m.     At  iKi-  Itoyiil  Teohnii-al  Ciilli'go.  Ocorjijcslnvt.  Cilnsgow. 
Pa|H'r  on   "  Steam   TiirbiiU's  as   .Applied   to   Colliorv   Work." 
by  .Mr.  P.  .1.  Plivtn. 
MONDAY,  Feb.  l«th. 

KoVAI.  .StirlKTV   OK    .\rts. 
4.311  p.m.     At     .lolin-slrei't,     Ad.lplii.     l^mdon.     W.C.  2.     Cantor 
lxstiin>  on  "  Tbi>  Ei'onomii'  (  <>ndition  of  ttie  I'nitvd  Kingdom 
Brfon-  tli.<  War:    Tl»'  Iteal  •'•"«l  of  tile  War:    aiul    Ivunnmic 
Hoi'onstriirliiin,"  l>y  Mr.  E.  ('nimnmnd.     ^l/sl^lrl^  I.). 
WEDNESDAY,  Feb.  30ttl. 
|N-irniTio\  OK  Ki.r.i  TiilcAL  Enoiitrkils,  BinMiNoiusi  I,orAl,  SkiTion. 

7p.m.     .\t  iliii   I'liiviTsity.    (■"■i" i,ii....i     It.nniiiKltAm.     Ninth 

Kilvin  U«l>irv.      K-l\M  I'rof.  M.  .Maolmui, 

l.iVKiieooi,  i: 
S  p.m.     At     llie     lloyal     Iiimimm     i.     ,       |,,.,in*l.     l.lv<<r|M)ol. 
PajxT  on    ■OiirKiiol  .s.uir>-r.  >iii<l   I'.— .il'l.-   IniproM-ment  in 
Tlu'ir  I'liliwti.m."  by  Pn.f.  W.  II.  W:.il.ins..«,  M  ln«l f  H 
TRVR8DAT,  Feb.  Slit. 

|n><titi'1Ion  ok  Ei.«iriiii  m.  Kmiim  i 
G  p.m.      .\l    lli>-    In-ltt'ttinTi   .if   (  mI    H>lt:<ni«'r«.   ' 

t.<>ndi>ii,    ^'  Switohjrowr    ."i  oii  4i.h- m -m. 

by  llr.  f 

I  .1    S.  MilcTV. 

7.16  p.m.  Al  Ml  '  I-  ^inwarlstnx'l.  <!"H>no.-k. 
I'ai-r  oi,  Nni..,  ..„  |:i.  ■  bv  Mr.  K  II.  Wbywill. 
M.I.i:.K. 

nilDAT.  Feb  3aad 

PllV»ICAI.    Soi  IKTV. 

.?  ,.  ...  Al  the  linixTiil  l\>U<>|t<<nl  .Scinire,  lni|viiAl  loMiliilo  n^d, 
--•'.itli  Kpiiainitton,  I/mdnn.  S.W. 
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Notes   on   Welding   Systems.* 

By    Captain    JAMES    CALDWELL,    R.E. 

Summary. — The  author  gives  a  resume  of  the  chief  methods  of  welding,  including  ordinary  smith's  welding,  and  methods  based 
on  blowpipe,  thermite   and   electrical   (resistance   and    arc)    methods.      Finally  a  brief  description  is  given  of  suitable  electrical 

plant  for  the  purpose,  and  methods  of  distribution. 


The  art  of  welding  is  as  old  as  the  use  of  wrought  iron  ;  mdeed, 
until  quite  recent  times  iron  and  steel  were  the  only  metals  which 
were  lire  welded  in  practice. 

Welding  strictly  is  the  art  of  imiting  parts  of  similar  metal  by 
pressure  at  a  temperature  short  of  the  fusing  point,  ;  nd  to-day  a 
broader  interpretation  must  be  accepted.  The  modern  extension 
of  the  term  welding  to  other  than  the  ferrous  metals  includes  pro- 
cesses which  are  in  the  natiu-e  of  autogenous  soldering.  Practically 
the  distinction  between  the  two  processes  has  disappeared. 

Pure  smith  welding,  the  original  method,  the  only  one  prac- 
tical until  recently,  and  then  only  on  wrought  iron  and  steel,  con- 
sists in  heating  the  parts  to  a  temperature  at  wliich  they  are  plastic, 
bringing  together  the  surfaces  to  be  united  and  applying  pressure 
by  hammering  or  e<iuivalent  means. 

The  cleanliness  of  the  surface  is  .secured  by  putting  thereon  some 
substance  which  will  fuse,  thas  protecting  the  metal  from  oxidation, 
but  which  must  subsequently  be  removed. 

.Such  welding  is  dependent  upon  the  skill  and  conscientiousness 
of  the  operator.  Even  a  good  operator  cannot  be  certain  that 
every  weld  he  makes  is  a  good  one.  Smithy  welding  is  restricted 
to  comparatively  simple  shapes,  and  to  articles  of  comparatively 
small  cross-.section,  except  certain  special  cases  where  welding  is 
or  wa.s  performed  under  steant -hammers,  e.g.,  the  manufacture  of 
iron  guns. 

Resistance  WELnnrti. 

Resistance  welding  is  a  form  of  electric  welding  which  is  the 
closest  approach  to  original  smith  welding.  The  surfaces  to  be 
united  arc  apj)roximately  fitted,  brought  into  close  contact,  and  an 
electric  current  passed  of  sufficient  strength  to  bring  the  siufaces 
to  welding  heat.  Then  pressure  is  api)licd  to  force  them  into  contact 
and  to  extrude  oxide,  &c.,  as  far  as  possible.  The  heat  produced 
by  the  pas.sage  of  the  current  is  greater  at  the  contaet  surfaces  than 
in  the  solitl  metal.  The  heat  is  further  localised  by  using  clamping 
electrodes  of  low  resistance  which  hoUl  the  work  as  nearly  as  possible 
to  the  weld.  Owing  to  the  rapidity  of  the  heating  and  the  very 
Kmall  amount  of  air  between  the  opposed  surfaces,  very  little  oxida- 
tion can  occur.  Tlie  earliest  resistance  welding  was  performed  on 
iron  and  Htecl,  but  it  was  also  found  that  other  metals  could  be 
welded  together.  For  resistance  welding  alternating  current  is 
alway.i  used  to  provide  thr-  necessary  large  current  at  a  low  voltage, 
whiili  is  most  economically  supplied  from  a  transformer  adjacent 
to  the  welfling  tO(j|.  The  several  methods  of  resistance  welding  are 
referred  to  hereunder  : — 

1.  Hull  H'eWiHi/.  -This  method  is  apphcable  to  the  welding  of 
rod>i,  barH,  Ac,  transverse  to  the  Icngtli  of  the  pieces.     « 

2.  S]K,I  Wddiiig  is  most  commonly  adopt<5d  in  this  couritry  to 
unite  Mhects  or  thin  plates  where  a  continuous  weld  or  joint  is  not 
required.  The  two  sheets  are  placed  between  electrode  clamps 
which  pre««  them  together,  current  is  then  »wit<hed  on,  tlie  surfaces 
in  coiitiut  brought  up  to  welding  heal,  and  the  pressure  maintained 
iifl'T  current  in  olT  until  Hufficient  cooling  occurs.  The  sheets  arc 
then  movefl  on  to  the  next  hjm)1  to  be  welded,  anil  the  oi)eration 
refi«at<-d.  Work  mo  welded  is  therefore  uniU-d  by  a  line  of  small 
welfjj.  and  may  be  compared  to  lliwli  riveU-d  work. 

:i.  Sunn  Wrlding  in  an  extension  of  n[K)t  welding,  iipjilic  able  to 
eompjiratively  thin  shretwork.  The  eleclrod.M  are  rollers  througli 
which  the  two  nheetj.  are  p(u.se<l   when  current   is  applied  and  the 

rolhTH  r.-v<.lve<l.      Tl l.-.tri<'  (iirrenl  healH  up  the  sheets  to  welding 

I*.inl  a*  they  paw  between  the  rollers,  immI  I  hey  are  thus  iniited 
alfii.g  the  whole  of  the  roller  path.  This  continuous  seam  joint  is 
(.tronger  than  (.|kjI  weliling.  in  fluid  tight,  and  in  comparatively 
ropid,  iM  it  IM  rontituirMm.  The  HurfaceM  to  be  joined  nnist  be  abso- 
lulely  ilran.  either  Nniiil  blnxtefl  or  pickled  with  acid. 

Hull  welding  "lu.  tir^l  imed  on  a  large  wale  for  jointing  tramwav 
rniN  and  «t.-.-l  lyren.  It  in  alxo  uxnl  for  the  jointing  of  wire  and 
tubing  III  iiiaiiiifiii  tnre.  cable  niakiiig  and  winding!,  of  eleelrienl 
mu<  biiiiry.     The  pr(H<-K<  in  hIno  eiii|i|iiyed  in  rliain  making. 

I'l-rlaiii  paint  of  metals  can  be  united  by  resiHtaiice  jtvelding,  but 
the  weliling  (or  fiMion)  Umi|Mirntiire  miMt  overlap  or  approximate 
for  niieeem. 

•  AlmtriMl  of  K  l'iip,.r  ri-nil  liejcrm  tlm  Inxtiliitioii  of  Flittliii" m  and 
.Shl|iliiillileni  (llliwKMw). 


Water  Gas. — This  is  a  development  of  fire  or  smith  welding,  and 
has  been  largely  used  for  making  large  tubes.  The  gas,  being 
composed  of  a  mixture  of  hydrogen  and  carbon  monoxide  produced 
by  passing  steam  over  red  hot  coke.  Is  comparatively  cheap,  and 
M'hen  burnt  with  oxygen  or  air  gives  a  very  clean  flame.  Bj-  means 
of  a  blowpipe  or  combination  of  tuyeres,  the  edges  to  be  joined  are 
raised  to  a  welding  heat,  and  the  weld  completed  by  following  up 
this  heating  with  rollers  or  a  pneimiatic  hammer.  The  system 
is  obviously  suitable  for  long  welds,  such  as  tubes  and  shells,  in 
place  of  fire  heating.  Water  gas  is  also  used  in  blowpipes  for  fusion 
processes. 

FrsioN  Welding. 

In  the  fusion  metliod  the  edges  or  surfaces  of  the  pieces  to  be 
joined  are  raised  to  fusing  point.  Very  generally  fused  metal  is 
added  of  composition  similar  to  the  work,  so  that  new  and  old  metal 
are  amalgamated  to  an  approximately  homogeneoiLs  mass.  Both 
flame  and  electric  methods  of  heating  are  employed.  Fusion  welcUng 
should  properly  be  classed  as  autogenous  soldering. 

(«)  Fhyne  Bloivpipe.— All  the  flame  blowpipes  inpracticd  use 
consist  of  arrangements  for  producmg  a  jet  of  flame  of  regular  form 
and  size  and  directing  it  upon  the  work.  These  arrangements 
include  means  for  regulating  the  proportions  of  a  combustible  gas 
and  oxygen  (or  air),  mixing  the  two  gases  and  projecting  them  as  a 
flame  upon  the  work  to  be  heated. 

For  welding,  the  flame  and  products  of  combustion  in  contact 
with  the  heated  metal  should  have  a  chemical  reducing  or  neutral 
character. 

1.  0.rii- Acetylene. — By  far  the  most  extensively  used  welding 
blowpipe  method  is  oxy- acetylene.  Acetylene  and  oxygen  in  equal 
volumes  (in  practice  a  little  more  oxygen  than  acetylene  is  always 
used)  produce  a  flame  with  an  imier  core  which  has  a  temperature 
of  about  4,000°  F.  This  core  is  white,  and  consists  of  hydrogen  and 
carbon  monoxide,  both  of  wliich  arc  reducing  gases. 

Cienerally  the  oxygen  is  supplied  in  cylinders  in  a  highly  com- 
pressed form  (120  at  nospheres)  and,  after  passing  through  a  governor 
which  keep  the  pressure  constant,  it  provides  the  mechanical  energy 
for  the  mi.xing  of  the  gases,  and  the  projection  of  the  flame.  The 
blowpipe  is  a  form  of  ejector,  the  oxygen  pressure  providing  the 
propulsive  force. 

Dissolved  acetylene  has  the  advantage  of  puritj',  whereas  acety- 
lene as  locally  generated  always  contains  impurities  of  which  sulphur 
retted  and  jiliosplioretted  hydrogen  are  the  most  objectionable. 
A  purilier  capable  of  remoxiiig  these  impurities  is  therefore  necessary 
for  good  welding. 

2.  Oxij-Hydrogeii. — The  oxy-hydrogen  blowpipe  is  over  a  century 
old,  bvit  it  has  only  been  applied  to  welding  on  a  large  scale  sinei 
1!H)1,  about  the  sante  time  that  oxy-acetylcne  was  first  used  for  this 
jmrpose.  The  best  known  use  of  the  oxy-hydrogen  blowpipe  before 
that  time  was  for  producing  limelight.  It  had,  however,  several 
important  industrial  applications,  especially  for  the  fusion  of  plati 
num  and  for  laboratory  work.  The  hydrogen  process  has  been  used 
for  a  considerable  time  for  lead  "  bvn-ning  "  or  autogenous  soldering 

A  disadvantage  of  oxy-hydrogen  for  welding  work  is  that  the 
water  vapour  produced  by  .  ombiistion  oxidises  some  fused  metals 
CNpeciaily  iron.  It  is,  tliorefore,  necessary  to  use  an  excess  o; 
hydrogen  over  the  proportion  retiuired  for  e<miplete  combustion 
in  order  to  mitigate  this  oxidation,  and  in  practice  about  twice  th( 
theort'tica!  iiuantity  of  hydrogen,  i.e.,  four  times  the  volume  o 
oxygi'ii,  has  to  be  iiscrd. 

Nevertheless  the  oxy-hydrogen  blowi)iix^  lias  its  advocates,  an< 
for  work  with  the  more  fusible  metals,  the  advantages  in  eomfor 
and  obsiMvation  of  the  work  may  outweigh  the  disadvantages 
Ci-rtaiiily  it  is  the  better  for  lead  burning  and  metal  cutting. 

.'1.  OxijCiuil  <ln.i.-A'iml  gas  anil  oxygen  produie  a  blowpipe  flam* 
which  liius  eonHidernble  resemblance  to  the  hydrogen  flame.  Th^ 
product.4  of  complete  combustion  are  earl)on  dioxide  and  wati 
vapour,  both  of  which  are  oxidiHing  gases..  Oxycoal  gas  weldin 
has  been  very  little  itseil,  aictylcne  having  liroved  easily  suju'rio 
and  coal  gas  praetiee  has  not  developed. 

('')  Thrrmil  W'rUliiKj  is  a  fusion  process  whidi  i.i  only  a|i]iliiaM 
to  the  ferrous  metals. 
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VA  mixture  of  aluminium  and  iron  oxide  (ferric  oxide=Fe20,) 
ignited,  bums  or  deflagrates  with  the  formation  of  metallic  iron  and 
alumina.  The  temperature  of  the  reaction  is  very  high,  much  above 
the  melting  temperature  of  iron  and  alumina.  In  outline  the 
proces.s  is  carried  out  by  fixing  the  parte  to  be  joined  in  their  proper 
positions  and  surrounding  them  with  a  mould  of  refractory  material 
in  which  the  space  to  receive  the  metal  coincides  with  the  jointing 
line. 

This  procc.ss  is  analogous  to  the  old  method  of  "  burning  "  for 
repairing  broken  cast  iron  articles  by  making  a  stream  of  molten 
cast  iron  flow  over  the  joiiit,  but  the  thermit  metal  s  far  hotter, 
the  reaction  temperature  being  over  5,0(M1'  F. 

This  welding  method  has  been  extensively  applied  to  the  jointing 
of  tramway  rails  and  for  repair  work  of  various  kinds,  for  example, 
fractures  in  stern  frames. 

As  a  refractory  material  mould  has  to  be  made  to  suit  the  work, 
thermit  welding  Ls  not  exactly  an  emergency  method,  and  there  are 
limitations  to  the  size  of  work  practicable. 

(c)  Carbon  Arc. — Generally  known  as  the  Bemardos  System. 
The  work  is  connected  to  the  positive  load  and  the  negative  elec- 
trade  is  a  carbon  rod  fixed  in  an  insulated  holder.  An  arc  is  struck 
by  touching  the  work  with  the  carbon  and  withdrawing  it  to  a 
distance  varying  with  the  current  used.  The  pressure  required  is 
about  90  volts,  and  the  current  from  50  to  .jOO  amperes,  according 
to  the  size  of  the  work.  The  carbons  vary  from  A  in.  to  IJ  in.  in 
diameter  to  suit  the  current.  A  regulating  resistance  is  used  to 
limit  the  current,  and  closer  regulation  is  effected  by  the  worker's 
control  of  the  length  of  arc. 

The  work  should  be  the  positive  electrode  as  that  is  the  hottest 
part  of  the  arc,  so  that  carbon  and  other  impurities  are  remo.ed 
from  the  iron.  The  temperature  of  the  carbon  arc  is  estimated 
at  about  7,.50(/  F. 

The  light  and  heat  from  the  arc  are  extremely  prejudicial  to  the 
unprotected  eyes  and  skin,  so  that  the  operator  must  be  well  pro- 
tected. 

In  one  variety  of  carbon  arc,  two  carbon.s  are  used  inclined  to 
each  other,  the  arc  being  formed  between  those  and  projected  on  to 
the  work  by  an  electromagnet  like  a  blowpipe  (lame.  Tliere  is  no 
apparent  advantage  in  this  form,  and  a  distinct  liability  to  the  carbon 
being  carried  with  the  metal  from  the  positive  carbou. 

The  IJernardos  arc  has  been  and  still  is  extensively  used  for  filling 
blow  holes  in  steel  castings. 

In  making  butt  joints  in  iron  or  steel,  the  parts  arc  abutted,  and 
pieces  of  scrap  of  the  same  material  arc  added  and  melted  to  thicken 
up  the  joint. 

The  carbon  arc  in  uscfl  very  8uccessf\illy  in  the  manufacture  of 
steel  oil  drums,  and  hiLs  been  so  applied  during  the  last  20  years 
by  the  Steel  IJarrej  (,'o.  at  Ixbndge. 

The  carbon  arc  has  been  applied  tocjist  iron,  using  a  ciust  iwnrod 

filling  material.     The  operator  should  ain\  at  holding  the  carbon 

t  a  distance  which  gives  a  quiet  steatly  are.     With  too  short  an  arc 

'he  metal  boils  and  spurts,   with  too  long  an  an-  the  arc  wanders, 

till-  heat  drvcl(i|H'd  is  partly  wasted  in  the  air  and  there  is  a  liability 

l>i  oxidatiiin  of  the  hot  nu'tal. 

It  jIcm's  not  ap|K-ar  that  carbon  arc  weliling  is  in  general  use  for 
other  than  ferrous  metals  although  eop|KT  ran  be  welile<l  by  this 
proeesx.  On  electric  tramways  and  railw.iys,  where  current  is 
available  from  a  trolley  win-  or  third  rail,  it  is  a  very  convenient 
way  of  cutting  aiul  holing  hard  ste<>l  "  8|)o<ial  work,"  which  is  not 
anienable  to  urdiiiarv  tools. 
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In  thin  priK'tim  the  carbon  roil  in  n^plnced  by  a  rod  of  metal  of 
tiiiiilar  iiimiMMition  to  that  to  be  welded.  The  arc  t4'm|M'ratiirf 
\\\\\\  iiii-tal  elei  inidcH  In  ninMideralily  lower  than  the  rarbou  arc, 
"<i  tlirre  m  Icwt  risk  iif  liiirniMU  the  work. 

In  an  an'  I  lie  nial<'r,ial  nf  I  hi-  positive  elc<  ln)di'  ih  rarrii'd  aenw.i 
I  III'  arc  ill  the  fiuiii  i>f  vi>|hiiii  hihI  ili'|Hmit«Ml  on  (lie  iiruative  eliH'triHle. 
Ii  limy  Im'  iiiorr  or  less  oxidised  by  i-ontart  ui<h  the  air  during  the 
' '  'lagi',  thrrrfore,  if  thi'  rod  in  mado  th6  pt>«ilive  |H)le.  metal  from 
'  IH  projei'leil  u|Min  the  work.  In  a  motal  arc  benitle*  thin  action 
mnllen  |MirliiiiH  ii(  the  itniidirr  ilertriMlo  are  pniJiTlcd  boilily  aeroiw 
the  air.  The  result  m  thai  1 1"'  iiiitlorial  of  the  umI  i.<  lniii'<(iTreil  and 
loiMiH  till-  lilliiig  ini'lal  (or  till'  |iiinl.  In  thi«  ini-tli<i<l  ihen<  is  no 
IM.iHiliihty  n(  larbon  bciii;;  imI.IimI  to  tlir  uelileil  nn'tal.  Mmlabin 
niiisl'.liienlit  ran  be  adileil  l<>  llir  rml  to  obtiuil  thn  rri|iiiri<<l  qunlily 
i>f  mil  III  in  the  ueld,  muti  lung  llial  ol  tllo  «oik. 

The  bare  inrtal  eirelroile  has,  hiiwi'Vcr.  soiur  dimxlvaiilagen. 
The  electnidr  la  nerriwarily  at  a  nf\  lirni  (or  Doiiie  diKlam-r  front  (he 
in'  and  llierrforr  oxIdim'N  on  the  nurfaee,  and  llm  trniiKfeiriil  nielal 
I  more  or  liiw  oxiilisrd  by  eniitiH't  with  ihr  air  in  iln  piMuuige  neroM 


the  arc.  This  oxide  is  liable  to  get  into  the  weld  forming  flaws. 
The  bare  metal  also  dissipates  a  good  deal  of  heat,  thus  wasting 
energy.  On  the  other  hand  the  arc  itself  is  much  shorter  than  the 
carbon  arc  for  equal  currents,  and  less  energy  is  radiated  from  it. 

The  bare  metal  electrode  is  used  consider  ably  in  the  United  States, 
where  some  users  state  that  no  fluxing  is  necessary. 

Other  American  authorities  state  that  the  weld  made  without 
fluxing  is  distinctly  cold  and  short,  and  requires  annealing. 

There  is  verj'  little  European  experience  available  as  to  welding 
with  bare  metal  electrodes. 

2.   Coated  Metal  Electrodes. 

(a)  Gaseous  Flux  Process. — In  this  process,  the  metal  electrode 
is  covered  with  a  fireproof  sleeve  of  non-condu  ting  material,  so 
that  as  the  metal  is  removed  by  tlie  arc  the  sleeve  projects  beyond 
the  end  of  the  rod.  forming  a  guide  for  the  molten  welding  metal, 
the  sleeve  itself  falling  away  automatically.  This  sleeve  also  pro- 
tects the  metal  from  oxidation  and  reduced  heat  losses. 

It  is  an  improvement  on  the  bare  metal  electrode,  and  a  great  deal 
of  satisfactory  work  has  been  done  with  it,  namely,  in  repairing 
marine  boilers,  stern  frames  and  other  ship  parts. 

(6)  Lit/uid  Flujr  Process. — In  this  process,  invented  by  Stroh- 
menger,  of  the  Quasi-Arc  Co.,  a  sleeve  or  covering  i- applied  to  the 
material,  and  the  material  of  this  sleeve  is  such  that  it  melts  and  forms 
a  flux,  covering  the  end  of  the  electrode  and  the  added  metal,  thus 
protecting  both  from  oxidation.  The  flux  may  contain  constituents 
having  a  chemical  action  upon  the  fused  metal,  to  improve  its 
qualities. 

The  viscosity  of  the  molten  slag  is  of  importance,  and  various 
substances  are  used  by  differemt  makers. 

■Some  experiments  are  being  made  with  fluxes  of  a  "  basic " 
character  instead  of  "  acid  "  silicates,  presumably  to  reduce  the 
amount  of  silicon  in  the  metaL 

In  some  cases  the  fluxing  material  is  put  on  the  electrode  rods  in  a 
plastic  condition  by  forcing  tlu^ough  ches.  and  in  other  makes  part 
of  the  Hu.\  constituents  are  placed  in  the  form  of  a  powder  in  a 
tubular  or  channel  electrode. 

The  material  of  the  rod  can  also  he  varied  to  suit  the  work.  For 
example,  nickel  plated  rods  arc  made  for  the  special  purpose  of 
welding  high-sjieed  tool  steel  into  mild  steel  shanks. 

The  fluxed  metal  arc  process  is  certainly  of  the  greatest  promise 
for  constructional  wehhng,  as  for  example,  in  sliipbuilding.  Trials 
already  made  on  full  scale  show  that  in  some  resjxvts  it  is  sujK'rior 
to  riveting.  .Actual  experience  in  shij)s  in  service  is  wanted  rt) 
show  whether  these  last  results  arc  borne  out  in  practice,  because 
no  testing  machine  can  reproduce  the  complete  stros.ses  endured 
by  a  ship  in  service.  There  is  alrt>ady  good  rea.son  to  .say  that  if 
welding  can  replace  riveting  there  « ill  be  a  considerable  .saving  in 
material  and  labour  in  shipbuilding.  Whether  an  all-weldc«l  ship 
is  practicable  or  not,  this  methoil  of  welding  Ls  .satisfactory  for  a 
large  number  of  constructional  details. 

The  light  and  heat  given  off  fmm  the  fluxed  metal  is  much  Ices 
than  from  the  carbon  arc.  but  screening  of  the  face  is  necessarj'  to 
protect  the  eyi-s  fn)m  glare  and  sparks  by  tinto<i  glass  let  into  a 
light  frame  which  is  hehl  in  the  hand. 

I'AllTlOfLAK-S    OK   TvrlCAI.    Tl.ANT. 
I.     .SKLr-l'oNTAlNKD. 

For  port.iible  plants  a  petrol  or  oil  engine  has  the  advantages  of 
lightiKvu.  small  bulk,  and  rei|uiring  little  attention.  For  slalionar)' 
plants  the  choice  of  prime  nio\fr  is  mainly  dependent  ujKin  cc«i. 
luimical  consideral ions.  If  steam  is  available  a  steam  engiiio  will 
natiinilly  l«<  chosen. 

The  ly|M'  of  generator  uited  mnst  be  alternating  curixMit  for  miis- 
laiii'c  mcthod.s,  and  eontiiiuou.i  current  for  carU^n  arc  methods. 
For  metal  arc  welding  either  continuous  or  altcmaling  currvnt  may 
1m'  uxni,  coiitiiiiioiis  for  choice.  The  generator  should  Im-  self 
regulating  uith  a  uidi>  range  nf  load,  no  that  the  voltage  will  not  fall 
exci'Ksivcly  willi  mumentary  large  iiirn'iit.i.  This  can  U>  ensurrtl 
by  com|Hiiind  winding  in  the  clu^>  o(  continuous  curn-nt  maohincA. 
The  load  lliicl nations  an-  greatest  »lien  only  one  welding  np|utratuit 
in  served,  so  that  giMMl  governing  anil  n-gulaliiig  nri<  o(  grenl<«l 
im|>orlance  for  such  u.»e.  and  intrr|>olc  macluiKV  arc  prx'fcrnble, 
2.     CoNNKfTKII   To   A    IlKNUIlAI.   Si'rri.v. 

(II)  l>irrcl  Currtnl.  The  most  im|M>rtniit  furlor  to  lw«  oonviiirmi 
is     the     supply   pnwom-.       Sl«<adyiiik'  and  i  <•*  \n 

m<rira   »ilh  the  aii-  are  iiisi-««ary  to  biiiii  A 

mipply  at   (roni    llX>  to   110  voll»    «1i.miIiI   I  i .  ome 

the  variablr  n-sialJincc  of  the  lii|iiii|  llii\,  .>Ulioii>,li  li  —  pn^viiri'  in 
sullb-ient  to  lUaiiilain  the  are  with  l<otli  rarl>oii  ami  Imrr  metal 
rlii-triHlen.  If  the  general  nupply  is  at  sinli  a  prcwuir  nothing  in 
the  way  of  ii|>ooml  ap|>nralu«  is  n«>-e«i»ar>-. 
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yOnthe  r.HatiTely  high  voltages  prevail  ng  (200-250  v.)itis  neces- 
sarj-  to  use  a  motor  generator  set,  i.e.,  a  100/110  volt  dynamo  driven 
by  a  motor  fe  i  from  the  general  supply  ;  or  a  reducer  set  may  be 
employed  comprising  two  mot :  rs  of  1 OM  1 10  volts  connected  in  series, 
with  the  welding  current  taken  from  the  t  rminals  of  one  machine. 
The  losses  by  such  conversion  should  not  exceed  20  per  cent,  of  the 
energy  actually  used  by  the  welders  if  the  use  is  reasonably  con- 
tinuous. If  the  welding  ciurent  is  taken  direct  from  a  three-wire 
system  the  supply  should  only  be  taken  from  the  '"  middle  "  to  one 
"  outer  "  conductor  when  carbon  arc  welding  is  intended,  the  work, 
of  course,  being  connected  to  the  middle  wire,  which  should  be 
positive  and  earthed. 

With  the  metal  arc  this  observation  does  not  apply  to  the  same 
extent,  as  it  is  then  not  so  important  to  in.sist  on  the  earthed  work 
being  negative  which  would  be  the  correct  comiection  in  that  case. 

For  resistance  welding  from  diiect  current  supply,  a  motor 
generator  must  be  used,  the  generator  giving  an  alternating  single- 
phase  current.     The  supply  pressure  is  not  important. 

(6)  Allernating  Current. — Single-phase  100  volt  supply  can  be 
connected  direct  through  suitable  resistances  to  arc  welders  ;  irtith 
higher  pressures  transfonners  are  necessary.  For  resistance  welding 
the  pressure  is  not  material,  each  welder  having  its  o\vn  transformer 
producing  a  pressure  necessarily  much  lower  than  the  supply  value. 

On  a  three-\»Tre  two-phase  system,  single-phase  pressure  may  be 
taken  from  the  two  outers,  and  suitably  reduced. 

Al tern, lively,  each  welder  may  be  connected  to  one  outer  and  the 
imier  conductor  (or  to  two  single-phase  transfonners  so  connected 
if  the  sup7)ly  pressure  is  not  suitable  for  direct  use)  exactly  as  in  the 
case  of  a  three-wire  continuous  current  system.  Supply  authorities 
object  to  seriously  unbalanced,  loads  <  n  either  two  or  three-phase 
systems,  and  if  the  welding  installation  is  of  considerable  size  rela- 
tively to  the  general  load  in  the  neighbourhood  such  an  arrangement 
may  not  be  j)crmitted. 

It  is  not  quite  so  simple  to  obtain  a  single-phase  current  from  a 
three-pha.se  supply  as  from  a  two- phase,  inasmuch  as  a  transformer 
must  be  used  with  its  .secondary  winthngs  connected  up  in  a  particulaj 


way.     This  connectio  i  gives  currents  largely  out  of  phase  in  opposite- 
senses  in  two  of  the  phases  wliich  is  objectionable  both  from  thel 
production    of   out   of   balance   voltage    and   the  lower  power  re- 
sulting. 

On  a  three-phase  system,  welders  can  also  be  connected  to  the  ! 
separate  phases,  each  of  which  yields  a  single-phase  current,  but  the^^ 
objection  to  unbalanced  loads  has  to  be  met,  and  this  method  is  not 
to  be  recommended,  unless  the  niunber  and  constancy  of  use  of  the 
welders  ensures  a  fair  balance  between  phases. 

Before  deciding  to  utiUse  public  supplies  on  either  the  two  or 
three-phase  systems  for  welduig  installations  of  any  magnitude,  it 
is  wise  to  consult  the  supply  authorities  and  obtain  their  assent  to- 
the  connections. 

Dislribution  Methods. — Circuits  independent  of  lightmg  and  motor 
circuits  should  be  used  for  supplying  weldei-s.  The  conductors 
must  be  sufficiently  liberal  in  size  to  ensure  full  voltage  at  the 
farthest  point  when  all  the  welders  are  in  use.  The  fuses  on  the 
mains  must  be  heavy  enough  to  carry  the  maximum  «  orking  current 
of  all  the  welders  likely  to  be  in  simultaneous  use.  The  larger  the 
number  of  welders  the  more  nearly  -will  this  approximate  to  the 
total  average  current.  -^fJiSmi 

The  flexible  leads  to  electrode  holders  require  some  attention. 
The  conductors  should  be  of  tine  wire  strands,  sufficient  length  and 
arrangement  of  fittings  made  to  permit  freedom  of  movement 
without  habUity  to  kinks,  and  the  cable  protected  with  tough 
durable  material,  such  as  "  cab  tyre  "  sheathing.  In  the  case  of 
carbon  arcs,  the  last  foot  or  two  may  be  protected  from  the  heat 
of  the  arc  by  an  asbestos  covering. 

When  power  supply  is  small  compared  with  the  current  required 
for  welding  it  is  usual  to  employ  a  substitution  resistance  and  some 
automatic  device  to  put  this  resistance  into  circuit  when  the  arc  is 
broken. 

With  any  form  of  welding  manipulative  skill  must  be  acquired. 

Repair  work,  involving  great  variations  in  problems  presented 
required  skilled  operators ;  repetition  work  is  naturally  much 
easier. 


Electric    Drive   for   Cotton    Mills,* 

Hy    ,J.    K.   MELLETT. 

(Concluded  from  p.  658.) 

•"inmanj. — The   author    discu.ssc.s   the   power  equipment  of   cotton  mills,   and  states  that  in   practically   every  case  the  eleetrii.- 

motor,  when  supplied   with   central  station   service,    sliows  the   lowest   ojierating  costs,  liighcst  quaUty  of  product,  and  greatest 

production.     In  this  article   he  discusses  the  advantages  iu  general  of  electric  driving,  and  gives  detailed  consideration  to  the 

applii-ation  of  the  electric  motor  to  the  various  machines  and  operations  involved. 


I'luli iHTiltrt' Fire  Pump. — ^Thc  varioiis  insurance  companies  have 
very  ^Irii  t  nilcs  and  reguhitions  with  reference  to  the  maintenance 
iind  <,|..  liiljf.n  of  (he  lire  |iump,  eKjiccially  in  cotton  mills.  A  great 
di-.'  id.  )ir(>  and  con,  regarding  the  advisability  of  using 

til'  drivi-  ( entrifugnl  lire  pump  ns  a  substitute  for  the 

iif<-'"  .  |iiiinp. 

The  ikiiui  motor  driven  firo  pump  is  more  compact,  requires 
Irjm  KpiM-e  and  haH  other  advantages  compared  with  the  steam 
driven  unit,  and  itH  all  round  econoiuy  and  gro-wing  popularity 
r-Kpi-i  iiilly  rn  cotton  inill*  if  evidenn-d  by  the  number  being  installed. 
<'«ntriluyal  unitH  for  |(H)  II.h.  pn-nMurc,  c(,iiiplcle,  with  all  under- 
wnl<-r  (itlingB  and  rh-clric  motor  direct  connected  to  ])(imp  on 
comniiiii  liiiw,  will  i-okI  from  SI -JtO  perg.p.m.,  f  orthe  hirger  Hi/.ea  to 
SiJ-rwi  [H-r  g.ji.ni.  (or  the  itiiinller  hi/.<-h.  The  averaue  cost  of  these 
combined  unit»  nt  prrvuiliiig  prici-M  in  approximately  n»  followM  :— 


<;   I'.  M. 


I  nnililiiiiiinij  Itim 
d<'|iiirtm<Til,  'm  III! 
ol  ynni  \ 
ever,  up  ; 
elcrtm-  p- 

To  i-il' 
8*11   l<>  :«' 
rfrtiditioni::,  _  .      ' 


Total  W.-ifl.t. 


7. loo 
ll.;.<»o 


'I'olol  Price. 

$1,200 
1,4:10 

l.tllHI 
I, INK) 


Very  little  can  \f  wiid  wjtii  rcren-iice  to  tliiH 

iiliirmi   in   '-oiiiirrtiuu   wilh    the   conditioning 

'    '   1"  nd  on  local  eoiiilllionii,      ilotv- 

I'loven  more  rcimomii'nl  t<i  uhc 

"M  JH  over. 

1  ii;i!l  u(  Ki.iKMt  iinidui'lng  xpindlcH  Hpliining 

run   with   n   riiiidKiiuniig   nmni   :I0     1.M1     || 

.!M.(J(XI  IIm.  of  yani  jwr  week  and  miiinlaiuiu^ 


*  AlMtrMt  of  Ml  •rtinUs  In  "  Tho  Uonrral  Elootrio  Roviow  "  (U.S.A.) 


a  temperature  of  95°F.  has  installed  three  .'{.(KiUm  iii  .i.io-volt 
tubular  type  electric  heatere,  which  operate  from  Marcli  to  November, 
after  which  time  steam  heat  is  used.  In  circuit  with  the  hcat«rs, 
a  thermostat  and  relay  arc  used  which  automatically  cuts  in  or 
out  the  proper  number  of  heaters  to  maintain  the  neee.ssary  tem- 
perature. 

Cost  of  Klectoical  EQuip.\ri':NT. 

The  investment  necessry  to  properly  equip  a  mill  for  electric 
drive  is  dejicndcnt  on  a  number  of  factors.  The  practice  used  in 
new  mills  is  to  install  individual  motors  for  each  machine  or  adopt 
the  two  or  four  frame  drive  for  the  spinning  and  lighter  groups  for 
the  other  departments.  This  method  of  drive  is  adopted  in  order 
to  eliminate  as  far  as  possible  all  shafting,  belting,  \-c.  While  this 
type  of  drive,  requires  a  greater  investment  for  the  electrical  ma- 
chinery than  larger  group  di-ives  the  extra  investment  is  offset  by 
the  larger  investment  for  hangers,  belting  and  shafting,  and  admits 
of  a  greater  increase  in  production.  i..  |    j^^.^  ••^J-J  <» 

.1/1//  Lighting.-  -Vhv  lighting  of  lotton  mills  involves  a  variety 
of  ]>robli-ms,  beginning  al  the  o])cner  room  through  the  numei-ous 
intermediate  steps  to  the  Weave  slie<l  an<l  linisliing  room.  Tho 
quality,  qtiantity  and  <-osl  of  the  proiiuct  depends  on  the  amount 
of  spoilage,  tlir  safety,  willingiu'ss,  and  ability  of  the  employees  to 
furnish  the  best  po.ssible  ivturns  in  labour.  These  results  cannot 
be  attained  mdess  the  miiniigenient  has  given  the  proper  attuntion 
to  good  lighting.  I'roper  ilhiniinatioti  impriivrs  the  etliciency  of 
the  opiralivc.  which  in  lurn  tends  to  (jimiiiati-  "stoppages" 
"  ImldiipH,"  mill  time  wasted  in  trying  to  do  work  imdcr  poor  lighting 
eonditioriH. 

1 1  iH  said  that  HiMiilage  is  ilireetly  due  to  faligin-  during  the  latter 
part  of  ihf  day  when  tin-  operative  is  tii-i-d  anil  more  liable  to  be 
earelcHH.  At  this  time  of  the  day.  light  fails  him  and  good  lighting  is 
eHHcntial.  I'nderartiiicial  lighting  an<l  ordinary  i-onditioOH  the  amount 
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Table  I. — Electrical  Installation  Costs. 


Spindles. 


H.P.  in.  Motors    Motors  Cost  Wiring  Erecting    Total  Cost 
Installed.  Per  h.p.         Cost  Per  h.p.         Per  h.p. 


Cost  per 
Spindle. 


Type  of  Motor  Drive. 


A 

8,500 

B 

14,000 

(J 

22,000 

D 

10,000 

E 

11,850 

F 

40.000 

0 

18,700 

H 

11,780 

I 

10,560 

Average 

16,377 

520 

600 

1,330 

445 

665 

1,900 

1,-550 

845 

575 

q37 


V.i-ry.i 

KiSO 
l.-iS0 
9-22 
12-25 
12-70 
11-55 
12-38 


Dols. 
3-85 
4-35 
4-96 
3-37 
4-96 
4-73 
4-50 
4-96 
4-35 
4-45 


Uols. 
16-55 
17-20 
18-49 
14-17 
20-76 
13-95 
16-75 
17-66 
15-90 
16-83 


Dols. 
1-01 
■735 
1-12 

-t>3 
1-16 

-66 
1-37 
1  27 

-98 
-965 


Group 

Group 

Two  and  four  frame,  group 

Two  and  foxir  frame,  group 

Imiividual  two  and  four  frame,  group 

Two  and  four  frame,  group 

Individual  two  and  four  frame,  group 

Individual  two  and  four  frame,  group 

Individual  two  and  four  frame,  group 

Four  frame  and  group 


Tabic  I.  gives  the  cost  of  elcctrifyinL'  nine  mills  from  and  includung  1913  to  July,  1916,  and  covers  prices  prevailing  during  that  period. 
The.sc  ficiin-s  do  not  include  the  cost  of  transformers  or  sub-stations  and  are  based  on  copper  averaging  approximately  23  cents  per  pound. 
PrcHcnt  ]irices  are  somewhat  higher- 


Table  Il—MOl  Heating  Ca^te. 


H.P.  Motors. 


Producmg 
Spindles. 


Contents  mill 
cubic  ft. 


Sq.  ft. 
Radiation. 


Cu.  ft.  per 
sq.  ft.  rad. 


Cost  per  h.p.    Cost  per  yr. 
per  yr.  dols.  dols. 


A 

520 

8,500 

7oo,cm 

3.10(1 

225 

•60 

B 

600 

14,0<«l 

7!in.iHKl 

3.(MHI 

260 

•83 

C 

1,330 

22,0011 

2,'l(MI,IMkl 

6.INHI 

350 

•75 

1» 

445  • 

9,8IMJ 

320.(Kli.> 

1,61U 

200 

•50 

K 

665 

11,8.")0 

512.000 

4.400 

116 

•75 

K 

650 

12,7(K» 

— 





•49-5 

U 

560 

10,560 

400,000 

1,900 

210 

•61 

Average 

681 

12,787 

803,666 

3,335 

227 

•67 

312 

Med.  duck 

500 

Hos.  vam 

1,000 

Med.  duck 

220 

Hos.  vam 

500 

Sheetings 

315 

Specialties 
Hos.  yam 

340 

456 

The  average  price  of  coal  at  theae  mills  is  approximately  $2-60  per  ton. 


of  actual  work  produced  is  between  10  and  20  percent,  less  than  under 
(hiylight  conditions.  These  facts  mean  a  loss  of  prodtiction.  -tt-hich 
could  be  imjirovod  by  better  lighting.  In  tlie  United  States  alone 
.'.(Mi,(MMI  avoidable  accidents  have  occurred  in  one  year,  and  it  is 
c-.-tiiniitod  that  25  per  cent,  of  these  accidents  were  caused  by 
iuililTcrent  ilhimination.  Stntistics  show  that  the  greatest  number, 
of  accidents  occur  during  the  months  of  October,  November,  De- 
cember, January  and  February.  December  being  the  shortest  day- 
light month  it  ha.s  the  largest  number,  it  is  therefore  evident  that 
one  of  the  earliest  "  Safety  First  "  movements  Would  he  to  plan  a 
'  .<m|mign  of  education  for  better  lightiuL'  especially  for  industrial 
oliint-s. 

Mill  l/ealiiuj.Tho  heating  of  a  cotton  mill  must  be  given  th'" 
jiiojxT  consideration,  but  too  much  slre-^s  .-houlil  not  bo  laid  to  this 
item  in  det/Tmining  the  amount  chargeable  In  beating  the  mill  in 
the  event  that  the  use  of  central  station  power  is  eonteni])lated.  If 
p  yreater  <pnintity  of  fuel  thiiii  necessary  is  apportioned  to  heating 
'.nil  other  |>roce«He»  requiring  steam,  it  is  i-vidc-nt  that  on  this  basis 
111-  balance  left  chargeable  to  jiower  pllr])o^cs  will  Hhi>w  a  verv 
'  iinninieal  |K>wer  ]ilnnt,  especiidly  if  the  UMMUuini  indicator  card 
■  II  I  he  engine  is  used  for  estimating  the  power  eost.  The  ilata  in 
r.ible  II.  on  actual  heating  costs  secured  from  mills  buying  central 
.  'alion  power  will  be  of  interest. 

Kjjiririirii  i,J  Klrrlrlr  Mrilnrs.-  Within  ivccnt  yoam  the  enieieney 
of  the  electric  motor  has  been  grnilually  incri'iising.  especially  in  the 
types  use  for  individual  ilrive  in  textile  mills.  These  eflieieneieH 
run  from  h:1  per  cent,  in  the  fractional  hoi-'-c  |MiWcr  to  O.'l  per  cenl- 
iii  the  larger  motors.  Motor  ellicirnciei)  for  c  otlnn  mill  work  depend 
on  local  cotiilitioiis  and  the  type  of  drive.  If  a  mill  is  eipiippcd  with 
individual  drive  lbriiiii;liiiul  the  motor  ellii  HiicicH  will  range  arounil 
t*.')  jier  cent.      Willi   niiliMdiial,   two  and  four  frame  drives,  HS  per 

lent.      If  large  iiiiili  uri'  ii"ed  ll (Hciency  w  ill  upproxliiiate  1H»  per 

lent.  The  overall  ellii  lemy  ineludilig  Iraiisformprs.  limit  and 
moloni  for  I'lectrieal  inslalhitinnfi  eon  b«"  Miiiimed  up  from  actual 
diila  and  past  rxpeneiu-e  as  fill  low*  : — 

IVr  cent. 


or  light  load  is  considerably  less  tban  under  full  load  conditioner 
While  the  indicator  card,  taken  with  all  the  load  otl,  in  a  mea.sure 
gives  a  fair  idea  regarding  the  friction  loss,  it  is  not  corre<'t  and  does 
not  give  the  true  friction  los.ses  nl  full  load.  The  friction  losses  in 
the  average  mill  may  be  ehargc;il'!c  to  the  various  sub-divisions  of 
mechanical  jwwer  transmission  ui  consecutive  or<ler  as  follows : 
Kngine,  main  belt  on  rope,  head  shaft,  counter  shaft  and  ultimate 
receiving  shafts. 

Table  III  gives  the  percentage  of  increase  in  production  obtained 
and  friction  los.ses  eliminated  by  llie  application  of  the  various  tjiies 
under  average  (ondition."- 


Tabl»  IK. 


Electric,  drive  ty|K>. 


lucivase  in 
production. 


Krictioii  los.ses 
climinatod. 


Perc 

enf. 

Pi>r  cent. 

10  1, 

20 

.10  to  40 

8  ti 

15 

20  to  30 

1  1. 

lo 

lit  1..  20 

liiillviihinl  drive,  r.vrnll  ■m.irnry  ...  .      Kl 

liKlividiittl.  two  »!■  :  I  '  H4 

l-'oiir  trniiio,  anil  Nil 

.Ml  griiii|i.  ii\criili  Sil 

I  lie  advnnlagen  In  he  deri\c<l   from  the  Miiioiis  lypcK  of  electric 
Mivn  wdl   be  lliHi  tiM<<<|   later 


,W.,/i,i.,ir,i/  liriif  Frifix 
enlly  driven  iiillon  mill"  n 
cent  .  the  loiwn  for  ony  o 
iiiid  iirrangenient  of  ilrivi 


I  he  liwH  down  to  Ihr  miniiiinni. 
the  actual    fnclion  li»».  due  l<>  tl 


/i>»»f<.  Tile  fliclioii  lii«seii  in  nirehniii- 
'  \irv  high  and  vnry  from  2ft  lo  /in  jut 
!■  null  of  eourM<  di-pcnding  on  the  ly|M' 
.'^oliiK  milja  an-   (orliinnle   in   keeping 


It  b  Very  dilhcull   In  ilplonnmr 
'  fact  IhnI  the  friction  nt  no  load 


Individual  drive 

Individual,  two  and  four  frame   

Two,  four  fnkino  and  group 

.-VII  group    J  1.,    s  :!  t.  lo 

A(lriinlfi<jr.s  nf  I  riilrnl  Sitliou  .S.  nir,.  The  ailvanlages  <  f  electric 
drive  and  central  station  8er\'iee  may  be  8iimmaris<<d  as  follows  :-- 

Iiicrcii-icil  I'roiluctinii.     lx)Wer  cost  per  pound  of  gi>ods  jirxichiceil. 

Iteductiim  in  i-apilal  expenditiin'  or  an  e<|iiiviileiit  incn-a.so  in 
prodiietioii  with  the  same  investment.  More  uniform  siH-ttls  at 
all  loads,  as  the  prime  movers  of  the  central  station  an-  larger  and 
operate  al  a  moiie  constant  s|M>ed- 

I'ower  supply  is  mon-  n-liable,  as  the  central  station  hius  auxiliary 
ei|iiipmcnt  and  coitneclions  with  other  central  stations. 

Kniilom  from  the  necessity  lo  watch  the  emil  market,  strikeK, 
embargoes  and  other  inconveniences. 

Klexibility.  freedom  lo  make  extensions  or  alteratinns  and  to 
i>|)<>rate  overtime  in  any  or  nil  dc|iat-tmcnls  al  a  pn>|Hirlional  or 
lower  cohI  per  |Hiwer  unit.  The  high  <h>sI  of  o)MTaling  overlinio 
ill  any  one  ilcparlment  of  a  mivhiinically  driven  mill  avoiile,!. 

lilM'Htmcut  made  on  electric  motors  Imviiig  a  high  elVicielicy. 
which  is  mjiintaiuiil  during  the  life  of  the  motors;  expenditure  on 
"team  plant  is  on  non  pnilit  mncbiitery,  which  not  only  deprei'ialra 
in  value  but  iliminiHlics  in  ellieiriit  y. 

Mi>rr  Keonitmintl  I'lWrr.  The  Item  of  power  cost  wa-*  trra(e<l  liuit, 
as  the  |Miwer  ciwla  in  cotton  mill"  are  pm|M>rtionnlely  small  i>>m- 
pared  to  the  total  oikIs  of  pnxliiclion  and  of  comparnli\nly  leiw 
im|Nirlani>e  than  inen'iise<l  proiliulion.  The  milml  elation  eon 
Kiipply  |Hiwer  chpa|K'r.  in  most  ens,-.,  than  it  can  be  f<inu'<he,l  bylhe 
isolated  steam  plant,  but  the  gn-nl  advantage  of  incivnwMl  output 
per  machine  and  the  lower  e««l  of  unit   production  outweighs  Iho 

power   lOKl. 
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Notes  on  the  Design  of  Electromagnetic  Machines.' 

PAET  III. 
DESIGN  OF  .4.N  ALTERNATING-CURKENT  TURBO-GENERATOR. 

By   STANLEY   PARKER    SMITH,    D.So. 

(Continued  from  page  662.) 

Summary. In  Part  I.  of  the  article  the  author  deals  with  some  of  the  main  principles  underlying  the  design  of  alternating-current 

generators      In  Part  II.  these  principles  are  appUed  to  the  design  of  a  low-speed,  three-phase  alternator,  giving  750  kw.  at  2,200  volts 

when  runnin-;  at  a  speed  of  250  revs,  per  min.     In  Part  III.  a  three-phase  turbo-altemator  is  designed  to  give  2,000  kw.  at  3,000  revs. 

per  min.  at  a  line  pressure  of  500  volts,  and  the  mechanical  stresses  in  the  rotor  are  discussed. 


(c)  R'Hiji  Lnik'ige. — The  saturation  cunes  (4)  and  (5)  for  the 
rotor  teeth  and  pole-centre  re.spec-tively  have  been  calculated 
under  the  assumption  that  all  leakages  were  absent,  and  these 
cur\-es  must  now  be  modified  to  allow  for  the  effects  of  leakage. 

In  the  author's  Paper,  mentioned  above,  leakage  was  inten- 
tionally ignored,  as  only  ideal  machines  were  dealt  with,  but 
in  a  later  Paper  by  Mr.  R.  G.  .lakeman  f  simple  methods  were 
given  for  taking  this  effect  into  account,  and  his  method  of 
treating  the  end-bell  leakage  will  be  made  use  of  here. 

Though  the  following  calculations  of  the  rotor  leakage  are 
based  on  an  iniaginary  system  of  flu.x  distribution,  all  the  most 
important  factors  influencing  leakage  are  considered. 

The  magnetic  leakage  of  the  non-salient  pole  rotor  consists 
essentially  of  dot  Imkaqe,  by  which  is  meant  the  flux  passing 
across  the  rotor  slots  in  virtue  of  the  difference  of  magnetic 
potential  between  their  opposite  faces,  aiid  the  end-hell  leakage, 
which  is  the  flux  passing  directly  from  one  pole  to  another  of 
opposite  sign  through  the  magnetic  path  offered  by  the  end- 
bells  which  enclose  the  overhang  of  the  rotor  winding.  When 
the  end-bells  are  of  bronze  or  other  non-magnetic  alloy,  the 
leakage  through  them  is  usually  negligible,  but  in  the  common 
case  of  steel  bells,  this  leakage  effect  is  of  the  greatest  impor- 
tance. 


Kio.  21a. — R)T)tt  EsD.BBLi,  Lbakaqe. 

(i.)  Iuiil-hi:ll  Lenhif/r. — The  suitable  treatment  of  cikI-Im'H 
leakage  JH  u  itiatter  nf  .some  eomple.xity,  but  the;  siinph-  method 
dcHcribed  by  .lakciiiaii  in  the  Paper  just  referred  to  is  sufficiently 
accuruh;  for  moHt  pur|MmeH.  The  nature  of  the  leakage  (lux 
in  the  btllH  in  shown  in  Ki'^.  21a',  aid  J.ikernan's  method  is 
bused  on  the  iisHiimptinn  that  tlie  cross  section  of  the  bells  is 
coiiipletfly  wtttunited  at  all  e.xcitations  within  the  working 
runxe.  Thus  the  density  Hi,  and  the  corresponding  flux  BhAi, 
are  regarded  us  conKlaiit.  Hoth  raicuhition  and  experience 
endorse  the  validity  of  this  U!t.siliii|)t ion —even  when  then^  is 
an  iiir-K»p  bi-tween  riitor  and  l»ell.  .lakeman  assumes  that 
HUtiir.klKiM  of  the  belli*  occur*  at  about  H,,  |H,()0(),  but  with 
thi'  -I'-''!  on  which  the  jirescnt  euleulalions  are  based  the 
antl,..r  lliinkH  it  belter  t<,  take  H^      21. (MM). 

A    .•iiii|ile  way  of  corri'etinK   for  the  rotor  leakagns  is  to 

•  'I'll.,  iirnl  nrtiflfi  nf  lhi«  iiorlni  (Iciilt  with  ''i)nlinuouH-ourront 
Mn'tiiii"".  nn>l  tlin  lirxl  imrlof  Iho  nrtinle  ii|i|ii'ari'ii  in  'I'liK  ElkqtiiICIan 
..f  lun^a.  IBMl'^ol    lA.XMI,  p.  2H0). 

t  'I'lir  Kwlil  IxiitknKn  "1  Turl>o-altcrnutor«  with  Nun-Hnllimt  I'uKm." 
Hy  II.  <).  .Iftkoman.  Tiik  Ki.f.<TiilciAK.  AiiK  27.  lUir.. 


assume  that  the  air-gap  density  is  reduced  by  an  amount  B^, 
depending  on  the  magnitude  of  leakage  flux  in  question.  This 
assumption  is  jiLstifiable,  siace  most  of  the  leakage  flux  emerges 
from  the  upper  parts  of  the  teeth  and  polar  horn,  whilst  the 
high  densities  occur  near  the  root.  In  the  case  of  the  end-bell 
leakage,  the  flux  passing  from  a  pole  into  each  end  bell  is 
2BiAi,  or  iB^Ai  into  the  two  bells,  so  that  in  a  machine  with 
2p  poles,  the  end-bell  flux  is  equal  to  SpBi,  Ai, .  Thus  we 
have  for  the  equivalent  gap  density  B,^ 

B),Ag=8pB.bAo, 

so  that  for  a  two-pole  machine  (p=l), 

B),=8~j-  Bi. 

By  planimeter,  we  find  ^(,'=66  cm.-,  so  that  for  J^=20,200 
aud'Si  =21,000,  we  get  B;^=.550. 

From  Fig.  21a  it  is  seen  that  end-bell  leakage  influences 
both  the  region' of  the  pole-centre  and  the  rotor  teeth,  so  that 
the  two  curves  (4)  and  (.5)  must  be  corrected.  To  allow  for 
bell  leakage,  then,  the  ordinates  of  these  two  curves  have  merely 
to  be  reduced  by  550,  giving  curves  (•!')  and  (5').  Thus  while 
the  actual  densities  in  the  rotor  are  represented  by  curves 
(4)  and  (5),  the  densities  cros.sing  the  gap  are  reduced  by  end- 
bell  leakage  to  curves  (4')  and  (5').     See  Fig.  23a. 

(ii.)  Slot  Leakage. — The  effect  of  slot  leakage  is  to  divert 
flux  which  would  otherwise  pass  radially  up  each  tooth,  so  that 
the  lines  of  induction  assume  an  oblique  direction,  sloping 
away  from  the  pole  centre  {see  Fig.  21b).  The  actual  distri- 
bution can  thus  be  split  up  into  radial  lines  passing  radially 
along  the  teeth  and  gap,  and  transverse  lines  passing  peri- 
])herally  across  the  slots.  The  former  is  the  system  for  which 
the  saturation  curves  (4)  and  (5)  were  calculated,  whilst  the 
latter  constitutes  the  slot  leakage  flux  which  must  now  be  dealt 
with 

A  simple  mode  of  treatnnient  is  possible  if  we  assume  that  the 
leakage  flux  crossing  ever}'  slot  is  of  the  same  magnitude. 
This  assumption  presupposes  that  there  is  the  same  difference 
of  magnetic  potential  between  the  opposite  faces  of  each  slot, 
and  though  this  is  not  actually  true,  owing  to  the  higher  satura- 
tion of  some  teeth  than  others,  it  appears  from  a  more  accurate 
investigation  of  tlie  actual  conditions*  that  the  effect  of  the 
error  ujion  thi'  total  flux  is  not  important.  Conse(|uently,  the 
assuiii|)tion  of  an  equal  llux  crossing  each  slot  is  near  enough 
lor  ordinal'}'  work. 

Thus  the  slot  leakage  tlux,  or  jicriiilicral  comiionent  nf  the 
rotor  flux,  can  be  regarded  as  originating  in  the  pole-centre 
and  crossing  eai'h  slot  in  turn  without  change  ol  magnitude 
until  it  finally  crosses  the  tooth  miilway  between  a  i>air  of 
jjoles  as  in  Fig.  21b.  Ccmsequently,  the  slot  leakage  only: 
affects  the  pole-centre  by  providmg  a  path  across  the  slots  in 
parallel  with  the  ])ath  across  the  air-gap,  so  that  only  curve  (5') 
has  to  be  corrected 

The  magnitude  of  the  slot  flux  evidently  (le|irnds  on  the 
iiMipi'rc-conduclors  \)ct  slot  and  the  permeance  across  the  slot; 
If  magnetic  wedges  an^  used— ct/.,  cast  iron— to  reduce  toot( 
rifiples  due  to  the  rotf^F  <''<•' li.  t'l''  ■'^'"'^  leakage  becomes  verf 

•Wliilst  writinK  tiiin  iirticlc.  the  author  Ims  liad  the  advantage  o^ 
Bfii'ini;  a  <iin>fiil  invi'Hti(<iiti(in  liy  Mr.  C.  C.  IhiWltins  into  the  actua' 
distriliiition  ..f  (Iki  (lux  in  a  <vlindrical  rotor.  Tliis  Htudy  shows  thiy" 
for  purpottcH  <if  a  Btill  .•luMcr  cHliiuate  of  the  total  flux  or  "f  the  c.xa/ 
dlmpe  nf  thp  llux  wavr.  a  nmn'  il.'liiiliMl  analy«i«  tliaii  tlmt  adoptJ' 
hi'To  is  isMcntiiil,  P" 
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considerable,  but  with  non-magnetic  wedges,  which  are  com- 
monly used,  the  effect  of  slot  leakage  is  usually  less  than  that 
of  end-bell  leakage.  Bronze  wedges  are  u.sed  in  the  present 
case. 

The  calculation  of  the  slot  permeance  is  dear  from  a  reference 
U)  Fig.  21b.  For  the  wound  part  of  the  slot  the  specific  per- 
meance is  /'2//1,  but  since  the  leakage  paths  of  this  part  are 
acted  upon  only  by  one  half  of  the  ampere-conductors,  the 


I'iCi.  21b.  —  J'oTiiEi  Slot  I-k 


«'ffective  pcrineancf  per  centimetre  len;?th  will  be  r.^'ii^.  For 
the  wedije  [)art  of  the  slot,  the  mean  width  of  which  is 
(r,-|  '■;,)/2,  the  S])ccific  permeance  is  2/4  (/j -f /'s).  For  the  per- 
meance of  thi'  path  acro.ss  the  tojis  of  the  teeth,  it  is  near  enough 
to  a.ssume  tlu?  flux  extends  right  across  the  gap  with  a  mean 
length  of  [lath  erpial  to  th<'  rotor  slot-pitc'h.  Thus  the  specific 
iMTini'ance  of  the  leakage  i\n\  across  the  tops  of  the  teeth  will 
I'c  'p  .'/»•     The  total  slot  permeance  is  then 


V2r,     r,-|-r.,     //,/ 


If  A('  denote  the  ampere-conductors  per  slot,  the  .M.M.F. 
a«'tiiig  upon  the  leakage  path  of  a  slot  will  be  0-4n.l(',  and 
since  tlux  leiiks  on  eithiT  side  of  the  pole  centre,  the  total  slot- 
leakage  flux  from  each  pole  centre  will  In' 

<l)     2xO-i7i  AC  >!.,}.. 

Cahulatiiig  /.  for  the  present  machine,  we  hi'.\  e  :— 


,_    00         2x1-5        20 
2  X  2-8"^  2-8+4-'0    7-3ti '' 


2-32. 


ARsuminj!  jin"exrititf  ion  of  2.'>,000  ampere-turns  per  pole — 
that  is,  .'■(.(KMl  iiinpen-  coiiiliictors  per  slot  — the  totjil  slot- 
leaknge  llux  from  each  centre  will  be 

<V     2xl-2.')7x5,OOOxl0Ox2:{2     2H2v  !(•  line.s. 

I  f  n^  denote  the  e<)ui\  ftlent  gap  densit)  —i.e.,  the  amount  by 
slot   leiiki've  reduceH  the  deii.sjty  abo\  e  the  poli'- 


diirh 
rlilre. 


wl 


//* 


'.112  lirie.s  per  cm/"  for  2.">,(>0(i  AT  \> 


2'.i2  .  |( ' 
;S,liMi 

Since  the  »lot  wi-d^.'s  err  iion-inagni-l ir,  H^  will  be  ilin-clly 
proportiontil  to  AC.  so  llui  we  run  plot  ih<-  slot  leakage  eur\  e 
(fi)».iHMtre,inlit  liiii-  in  Kig.  2.'1a. 

The  xiituraliiiM  riir\e(;,')  Iiiin  now  to  be  rorreeted  for  slot 
jcakitije.  Tin-  I'liiperi'iiirnN  producing  -.lot  leakage  an-  the 
iini|iire-turiiH  ri'(|uirfd  for  tin-  pole  cenirr,  the  air  i-np  and  the 

tlillor  tei-di  I'.lid  rore  Sini  r  the  »mpi'r>'  lliriiN  fur  the  Mti'.tor 
ire  ii'<iiikll\  ni'uliKibly  hmu'.II.  we  need  "iiK  ri.rn'il  cur\e(.'i') 
^>r  lln'  i'.riipere.|iirn'<  r.'liii;;  on  the  polr  crnire  iviid  tin-  gap. 
orrection  ih  nii'-dr  ^tri'.phii  i-.ll\ ,  iw  -.hown  in  h\.  23.     To 


n 


'.Miricci  for  the  imipere-tiiriiM  eonxunird  b\  the  pole  rentre  we 
'tax.'  minis  to  Nublra<t  tlo-  orilinateM  of  eur\  e  («)  directly 
il'oiii  the  ordinateM  of  nir\i'  (5),  wheni  >•  we  xel  rur\  e  (5'). 
Ili'i  allow  for  the  gi'.p  i>.Mipt'r<--turn<<  reprrxi-nli-d  by  cuive  (|).  ^ 


simple  graphical  construction  can  be  used.  Through  any 
point  t  on  the  air  line  (1)  draw  the  co-ordinates,  and  set  off 
a'b',  equal  to  ab.  Through  b'  draw  a  horizontal  line  to  cut  the 
curve  (5")  in  c  :  then  cd=a'b' —ah,  so  that  d  will  be  a  point 
on  the  cur\-e  finally  corrected  for  .slot  leakage.  By  taking  t 
at  different  positions  along  cur\-e  (1),  this  construction  giv^s 
us  further  points  on  the  final  curve  (b"),  which  now  repre- 
sents the  .saturation  cur\-e  for  the  pole-centre,  corrected  for- 
both  end-bell  and  slot  leakage. 

To  show  that  the  curve  (5'")  reduces  the  cur\-e  (5')  by  the 
proper  amount,  it  is  only  necessary  to  add  the  absciss:e  of  curves 
(1)  and  (5'")  to  give  cur\-e  (l-ro"),  and  draw  the  co-ordinates: 
through  any  point  on  the  latter.  It  is  then  seen  that  the 
difference  de  between  the  ordinate^  of  cur\  es  (5')  and  (V")  L*- 
equal  to  the  ordinate  d'e'  of  cur\  e  (G). 

The  final  magnetisation  curves  for  the  wound  and  unwound 
j>arts  of  the  rotor  can  now  be  found  straightaway.  To  get 
iur\e  (7),  B„=f(AT)  for  the  pole-eentre  and  stator  teeth,  we 
i-.dd  the  ab.sci.ss;e  of  curves  (1)  (3)  and  (•")");  and  to  obtain  the 
corresponding  curve  (8)  for  th'>  wound  part  of  the  rotor,  we  add 
the  abscissa?  of  curv  es  (2)  r.nl  (4').  From  these  eurves  we  can 
now  find  the  flux  per  [)ole  corresponding  to  any  given  excita- 
tion. 

((/).  Delenniiialtoii  of  the  Flni  per  Pole. — This  can  be  done 
either  graphically,  as  shown  in  Fig.  2.1,  or  by  the  "  flux  per 
tooth  "  method.  The  latter  will  be  e.isily  understood  after  the 
former  has  been  explained. 

The  gra;)hical  method  consists  in  drawing  a  number  of 
diagrams  showing  the  distribution  of  the  rotor  ampere-turns  at 
different  excitations.  T.  is  is  shown  in  Fig.  23b.  four  such 
diagrams  being  usnally  sufficii'nt  in  ])ractice. 

The  maximum  heights  of  the  flux  waves  corresponding  to 
these  excitations  are  found  by  jirojecting  the  maximum  value 
of  each  am])ere-turn  diagram  on  to  eurve  (7).  and  the  remaining 
l>oints  of  the  flux  waves  by  ]>rojecting  the  other  steps  of  the 
ampere-turn  diagrams  on  to  curve  (8).  whence  we  obtain  the 
flux  waves  in  Fig.  23c.  In  the  actual  flux  wave,  all  corners  are 
well  rounded,  but  in  imitating  this,  care  must  be  taken  that 
the  total  area  of  the  wave  is  not  diminished. 


ATptrPole 


V\.     11         i;ilMHI     mMi.I  Moll  or  I   .>KI:Ki  VIM.  Knit  ItinMll.SlJlTl.KAKAOK- 

An  a.liliii..Miil  l,u\   wiivi-  iH  .>l-i>  pluilnl  liy   proji-rting  tlii» 

«ti-,is  of  III f  the  iiniprrelurn  iliaL-nims    (in  this    citHe  the 

lowi'st  iini)  on  to  theitir  line.s  (1)  and  (2).  in  onlerlo  obtain  the 
airline  111  the  open-ciniiit  cluiraeteriMic  This  flux  wave  is 
slinwn  dotted  in  Kig.  2."i-. 

To  obtain  the  valu"-  of  the  iiir.iii  fluN-ilensity  /?m»»ti  m  the  gap 
I'lirrespniidiiiti  to  ihe  excitation-^  iho>ieii.  llif  areii  of  the  flux 
curves  ill  Ki^j.  2.'li'  is  nieasiinil  li\  moans  of  a  jilanimeler,  and 
divided  by  the  b«Hi>  l.iii>tli.  riiese  values  rtiy  then  entire*!  in 
collliiin  I  of  Table  V. 

The  flux  )ier  ]iole  <I»  entering  the  .ttator  is  fniind  by  iniilli- 
jilvinn  /'niHii  b\    the  an-a  of  the  ^\\\\  over  a  jiole  Af  3/i 
lii.KKI  .111  »      (I)  iM  I  nt.n>«l  in  <  .«!n   in  2  .if  Table  V. 
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Table  V.-i>''<'  /" 


,;v//c  «-/,e/.  ^= 


Flux  per 

pole 
<l>xlO-6. 


E.M.F.    I  .^Tfor  j 
perjjhase  i    teeth 
Ep.       I  and  gap.  I 


ATioT 
stator 
core. 


AT  for 
rotor 
core. 


JT 

per 

pole. 


3.510      , 

35 -5 

1       226 

10,000 

140 

160 

10.300 

4.740     ' 

47-9 

305 

15.000 

280 

750 

16,030 

5.490 

5o-5 

353 

20.090 

490 

3,070 

23.560 

0.060 

61-3 

390 

25,000 

840 

6,870 
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if  jjreseut,  could  have  no  effect  on  the  magnitude  ol'  tlie  virtual 
E.M.F.     Since  7=3  turns  per  phase  in  series,  we  have 

£p=4-21xC0x3x<Dxl0-»=6-36O.  lO'*. 

At  normal  volts  on  no  load  (£p=289)  :  (J) =4.5 -.5  X 10*. 

Ep  is  entered  in  column  3  of  Table  V. 

In  column  i  of  this  table  appear  the  corresponding  values  of 
the  ampere-turns  per  pole  for  which  the  flux  curves  have  been 
drawn,  and  it  only  remains  to  add  the  ampere-turns  required 
by  the  stator  and  rotor  cores  to  complete  the  data  for  the  open- 
circuit  characteristic  of  the  machine. 
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(U.  Air  line  for  unwound 
part  of  rotor, 

(2).  Airlineforwoundpart 
of  rotor. 

(3).  Saturation  curve  for 
stator  teeth. 

(4).  Saturation  curve  for 
v/ound  part  of  rotor. 

(.5).  Saturation  curve  for 
unwound  part  of 
rotor. 

(4').  Saturati  on  curve  for 
wound  part  of  rotor, 
corrected  for  end- 
bell  leakage. 

(5).  Saturation  curve  for 
unwound  ,  part  of 
rotor,  corrected  for 
end-bell  leakage. 

(6).   Slot  leakage  curve. 

(5").  Curve  (5')  partly  coi^ 
rected  for  slot  leak- 
age. 

(5'"). Saturation  curve  for 
unwound  part  of 
rotor,  corrected  for 
end  -  bell  and  slot 
leakage. 

(7).  Magnetisation  curve 
for  unwound  part  of 
rotor  =  (l)-f  (3)  + 
(5'"). 

(8).  Magnetisation  curve 
for  wound  part  of 
rotor=(2)-M4'). 


The  induced  E.M.F.  per  phase  can  now  be  calculated  from 
the  cquntion 

£p=)t/r<i)i()-», 

where  the  E.M.F.  factor  A'=4"24,  Nince  the  pressure  wave  will 
l>e  very  nearly  u  pure  .sine  wave,  as  can  be  easily  seen  by  draw- 
ing "  Miean  curve  tiirouKh  any'  of  the  flux  waves  in  Fig.  23c. 
The  rotor  rip)>leA,  of  course,  will  not  a()|)ear  in  the  stator  pliase 
or  idti-rlinked  pre.s.snre.  since  thi-  iiu'iiber  of  stator  slots  docs 
not  clasji  with  th'MiU'iiber  of  rotor  slots;  whilst  touth  n(i|ilcs. 


Fig.  23. 
(.-1)  m.vgnbtisation  cubves. 
(B)  Distribution  of  Rotok  Amfebe-tukns. 
(T)  Flux  W.wes  on  Open-cikctjit. 


Instead  of  actually  drawing  the  Ihix  waves,  as  in  Fig.  23o, 
the  values  of  Bg  for  each  tooth  in  the  pole  can  be  read  off  curves 
(7)  and  (8),  whence  /imean  can  be  found.  This  is  known  as  the 
'■  flux  per  tooth  "  method.  The  number  of  teeth  to  be  taken 
for  the  pole-centre  depends  on  the  value  of  ^.  Thus,  when 
/J  =  10/13,  there  are  four  teeth  in  the  pole-centre. 

k  more  accurate  way  of  proceeding  is  to  find  and  use  the 
value  of  the  fundamental  in  the  flux  waves  in  Fig.  23c,  but  this 
is  a  relinenu'iil  we  need  not  go  into  here. 
{To  he.  continued.) 


Kelvin    As   a  Teacher. 


II,      l'r..t.     >l.\«iM'S 

DoriiiK  tli<-  !.'>  y.  jri  I  /i.t<..|  an  LnrH  K.-h  n,  m  ,  l,i,.f  ,,Hi,iiil  a.ssistant. 

I  iill<'ii'li-il  every  leiiiire  lie  delivereil,  lioili  i<i  1 1||.  iiriliiiar^'  and  to 
Kie    hl;<tliT   rjiiiH,  iiml  I  iilwilVM  l4Kik  Iliitew.      () ciiHOil  why   I   took 

II  U-w  iiolen  in  the  <  aw  of  the  ordinary  cIumn  whh  licrmiHe  llie  lecturer 
had  n  lialiit  of  ilcviiliiiK  Home  iiiiniitcx  at  I  lie  lieKiiining  of  each 
liviiirc  lo  firal  (■xiiiiiiiiatioii,  niid  jjot  into  llie  way  nf  llirowiiig  the 
llfHl  (|ii(«lliin  at  ine,  "  Maeleaii,"  lie  would  ejaciilatt-,  "oh,  what 
lUd  I  lectiir*'  on  hwt  day  ?  "  To  I  lie  ntudeiit  tlie  oral  test  waa  a 
dri'nded  iirileal.  In  (rout  of  I^ird  K"'lviii  lay  llir  ela-w  rernid  hook 
o(HMi,  Hitli  (lie  iiJiiii>-»  of  llif  HtiiileiilH  arriiMKed  limiirrjeally  ill  their 
lH>ii)'lif>i.  IdaiM'inu  ilriuii  till-  Imt,  he  <|Uirkly  M-leilcd  a  iiaiiir,  and 
it^  lia|>l>-fM  owner  wiw  i'allo<l  ii|(,  A  >|iii'Ntioit  vtiu  iiniiicdialely  put 
to  him.  the  cKamiiier  liaikinx  HtraiKhl  ii|>  (or  a  reply,  with  iiioiiocle 

•  At^lrarl  «l  the    Ninth    Kelvin     Urlun-,    delivrrv<)    before    tlio 
liMlitulKin  <■(  !'><(  Irirnl  KtiKinistri. 


.MACl.l^.VN.    I>.S<'. 

UHiially  on  liis  right  eve,  his  left  r.)reliiiger  on  the  name  and  pencil 
in  liis"rij;l)t  limid,  ready  to  record.  In  nio.st  <a.ses  the  student  stood 
Hpeeehlcss,  as  if  alTeeiod  with  aphasia.  The  (|iiestion  was  put  in 
other  forma,  and  no  answer  torlheoming.  the  student  was  peremp- 
torily asked  to  say  "  Yes  "  or  "  No."  Kiually.  when  the  lal/.zled 
youth  would  not  vi-ntiire  to  <'(mimit  himself,  there  came  the  sar<Mi8tie. 
••  I'leasesay  Ves,"  and  without  further  waiting,  the  pencil  descended 
and  a  mark  was  put  in  tlu'  record  Imok.  1  suppose  students  thought 
thai  this  mark  would  he  taken  into  aceount  in  deciding  the  linal 
leekoiiinK  for  class  ti.  kets.  As  a  m.itter  of  fact  it  «as  sMuply  the 
h-ller  I-  to  indicate  that  he  was  orally  examined,  the  liii!;lli  of  the 
tail  (i(  the  .  depeiKliiiK  on  the  decree" of  exaspenitiim  uhiih  Kelvin 
had  reai-hed  whi-ii  he  asked  the  student  to  "  I'lea.se  say  N'es." 

Mv  reaaoiiH  for  taking  full  notes  of  the  lectures  to  the  Higher 
class  were:  (1)  h'or  my  own  inHtriietion.  (2)  for  Kelvin's  lielji  ami 
guidance  in  his  next  lecture,  a«  he  very  often  wauled  thejast  cciuatiuM 
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of  the  previous  lecture  reproduced  exactly  as  he  left  it.  The  subjects 
were  varied  from  session  to  session :  Elasticity,  Hydrodynamics, 
Theorj'  of  Heat,  Theory  of  Light,  Electroriiagnetic  Induction,' respec- 
tively occurring  6.  4,  3,  2,  1  times  in  the  16  sessions  during  which  I 
was  first  student  and  then  assistant. 

There  was  no  systematic  course  of  instruction  in  the  laboratory. 
A  number  of  Thomson  scholars  were  always  engaged  in  experimental 
research,  and  new  students  were  attached  singly  or  in  pairs  to  each 
scholar,  and  had  to  help  in  making  observations  and  devising  new 
apparatus.     Xothing  was  done  for  them. 

Kelvin  was  impatient  about  investigations  set  to  the  laboratory 
staff.  Before  the  experimenter  had  time  to  arrange  the  apparatus 
he  would  suddenly  get  up  fronjjife  table  and  green  book  to  ask  for 
results.  He  was  quick  in  temper,  as  in  mind.  Little  mishaps,  or 
an  apparent  want  of  economy  on  the  part  of  a  student,  often  sent 
the  great  scientist  into  a  paroxysm  of  pa.ssion.  For  example,  if  a 
student  were  found  twisting  two  bare  cop|)er  wires  together  to  form 
a  metallic  junction  instead  of  u.sing  a  binding  screw,  he  would  in- 
evitably be  subjected  to  a  severe  lecture  on  the  waste  of  what 
Lord  Kelvin  called  ""  good  and  dear  material." 

Incidents  of  this  kuid  stand  out  prominently  in  my  own  experience 
while  assistant.  It  had  been  one  of  my  duties,  in  conjunction  with 
the  mechanic,  to  prepare  the  previous  afternoon  all  the  exijeriments 
he  deemed  neces.sary  for  the  lecture  next  morning.  This  frequently 
involved  hours  of  work.  But,  alas  I  to  our  chagrin,  next  morning 
an  unanswered  question  by  a  .student  in  the  oral  examination  set 
the  lecturer  off  at  a  tangent  to  discuss  subjei-ts  quite  different  from 
those  that  were  to  \>e  illustrated  by  the  experiments  prepared.  This 
was  no  unconmi'on  occurrence,  and,  of  course,  very  irritating  to  the 
one  whose  labour  was  wasted.  I  think  it  was  towards  the  end  of 
my  first  .session  that  the  subject  of  polarisation  of  fight  came  up  for 
discu-ssion.  On  a  table  in  a  bay  window  at  the  south  side  of  the 
class-room  lay  ap^iaratus  to  show  polarisation  by  reflection,  including 
the  effects  .seen  on  compressed  gla.ss  as  viewed  by  jxjlarised  fight. 
There  we  had  laid  out  strips  of  glass  (i  In.  long  and  J  in.  broad, 
which  were  to  be  bent  in  their  Own  plane  while  being  viewed  through 
A  .Nicol's  prism,  ."some  students  accidentaUy,  or  through  ignorance, 
liont  them  in  the  uroiig  i)lane  and  broke  the  strips  to  pieces.  1 
snppo.se  the  shattereil  a|>parat\is  had  been  in  the  window  for  several 
days,  when  ininie<liatcly  after  one  of  his  Inturcs,  Lortl  Kelvin  came 
int^i  the  apparatus  room  with  one  of  the  .slmrt.  bn)ken  pieces  of  glass 
in  hLs  hand  and  aske<l  nic  in  an  angry  torn-  wliat  I  meant  by  putting 
on  (lie  table  such  a  s|K-cinien.  In  reply  I  inquired  in  an  ecjually 
angry  lone  what  he  meant  by  bothering  me  about  a  broken  bit  of 
glasi  when  I  was  busy  with  other  official  duties.  In  a  few  seconds, 
or  it  might  be  a  few  minutes,  it  would  In-  hard  to  say  which  of  us 
WftH  the  more  s|)eechle.ss.  It  wivs  my  lirsl  and  last  temper  tU8.sle 
with  him.  From  that  time  he  undei-stinxl  that  I  was  not  to  be 
lightly  mused,  and  I,  on  my  part,  respcitcil  his  inipulsivedispo.sition. 
Our  ii'latliins  Ix'came  more  cordial  and  iii^tcad  of  asking  for  dozens 
of  exiK-rinicnts  to  be  got  ready  for  him.  he  would  look  in  during 
the  afteruuon  and  ask  what  I  had  reaily  ;  or  if  1  did  not  see  hiiu 
the  previous  iJternoon  1  would  hand  him  a  slip  of  pa])er  in  the 
morning  with  a  list  of  tin-  experiments  which  were  ready  on  the 
t4ibli>,  and  n  heading  or  two  announcing  the  subjeetM  on  which  he 
was  to  cMiinini-  the  students  orally.  .And  so  on  .January  HI,  1808. 
letter  58.  it  will  lie  observed  that  he  «  role  :  "  I  shall  be  ghul  if  you 
will  arrange  to  let  me  meel  the  Ordinai\  elass  on  Wediu-sday.  anil 
the  ndvaneed  at  noon  the  same  day,  I  Ii<i|h'  you  can  do  this  without 
ineonvenienie." 

My  impresniuns  as  a  ntuilent  in  his  class  may  be  given  in  a  quotation 
from  an  obituary  notice  I  wrot4i  for  the  "  JScotumnn,"  and  which 
iipiieared  in  thai  pa)MT  on  \)rv.  18,  |IM)7  :  — 

"  I  well  remeinlHT  the  lirsl  day  I  alleniletl  his  elasn  in  Idasgow 
I'liiversily.  The  devout  ullilndo  in  whi'  It  the  profi-ssor  offered  up 
his  morning  prayer  slruelc  irie  fon-ibly.  An  ancient  liKiking  manu- 
aeript  of  18-111,  yellow  with  age,  wait  piodueed,  and  |ior(ionM  of  it 
rend,  ill  which  he  tried  to  iliffert>ntiat<-  bi-tween  the  two  gnvit  pro- 
vinreK,  miml  and  mailer.  Then  (ollowiil  a  lalHuirrd  HIsipiisition  on 
the  eoMimon  rextriclion  of  natural  philosophy  lo  th<-  treatment  of 
inert  inutter,  tlioiigh  he  hi'ld  that  il  wa^  '{iiile  us  naturid  to  iiiclinle 
mind  and  IIm  pliilosophy.  Having  dispi-'c.l  of  this  |mjmiI,  the  le*'- 
hirer  went  on  to  dislingniHli  between  niliiial  hi'<lory  and  natlirnl 
philosophy,  and  lo  ileMiie  exactly  mrrhaiii's  and  ilynamii's.  M  this 
atuge  the  Miaiiiim'ript  was  thrown  Aaidc  and  the  ri-Mt  o(  the  hour 
ilevoted  to  n  general  eii|Hi'<ilioii  u(  dynoinics. 
I  "'A  few  inileliltle  iiiiprc->4ioivi  havclxTn  left  on  my  miml  regarding 

^  the  work  of  the  cliws.      .Miml  uieni'irable  lor  \.oioiu.  reitMon*  wax  the 

^  bnlliittic    |irni|nluiii   ihiv       A    long   array   of   nymlMiU   and   lormiiliiM 

^  eon(ii>nlis|  us  on  llie  lilie  Llio.ird  when  wc  ^ot   into  the  rlaw  riMiin, 

m  and  tlnse  were  we  iiifon I  liad  Uftl  Hmkeil  mil    bv  hl.s  iwsiolanl, 

m  the  laic  Mr.  Macf,.il.oi. 


and.  to  some  of  us,  mystifying,  discourse  on  impulse,  momentum 
and  moment  of  momentum.  Then  towards  the  end  of  the  hour  the 
assistant  handed  him  an  old  Jacob's  rifle.  Seizing  hold  of  this, 
Kelvin  spent  some  time  in  getting  down  on  one  knee  in  front  of  the 
class,  laying  the  rifle  in  wooden  V  grooves  which  had  been  accurately 
placed  beforehand  by  the  assistant,  so  that  a  buU's  eye  could  not  be 
missed  at  three  yards"  distance,  and  finaUy  adjusting  liis  eve-glass 
on  his  right  eye.  After  considerable  movements  of  this  kind  the 
gun  was  at  last  tired,  accom])anied  by  the  cheering  of  the  elass  of 
about  2(10  students.  The  a.ssistant  read  11  as  being  the  nun^ber  of 
centimetres  the  tape  was  drawn  out  by  the  bob  of  the  ])endulum. 
.Substitiitiiig  this  niunber  in  the  formula  on  the  board  we  read  (we 
could  not  hear)  that  the  velocity  of  the  bullet  was  880  ft.  per  second. 
We  had  other  very  exciting  incidents  that  session,  such  as  the 
spinning  of  boiled  and  unboiled  egg.s,  and  of  all  sorts  of  gyrostats, 
the  bursting  of  a  big  india-rubber  bag  containing  many  gallons  of 
water,  designetl  to  illustrate  the  formation  of  a  dew  drop,  the  turning 
of  the  big  wheel  in  the  window  to  find  the  horse-ixiwer  of  two  students. 
But  the  last  day  of  my  course  Ls  the  most  vivid  of  all.  We  had  had 
no  lectures  on  soimd  during  the  previous  part  of  the  session.  But 
this  day.  strange  to  behold,  the  lecture  table  was  crowded  with  all 
sorts  of  apparatus  on  the  subject — monochord.  siren,  sand  plates, 
tuning  forks,  organ  pipes,  French  horns,  &c.  The  lecture  began  at 
9  a.m.,  at  10  o'clock  he  announced  that  any  one  who  specially  w  anted 
to  leave  for  another  class  could  do  so.  but  that  he  wished  to  show 
one  or  two  other  experiments  in  somid.  A  similar  annomicement 
was  made  at  II.  and  again  at  12.  The  la.st  experiment  was  shown 
at  12.."50  and  the  dozen  of  us  who  were  left  vigorously  sang  '  Auld 
Lang  Syne  '  at  the  close." 

In  1001  I  read  a  Paper  on  "  Kelvin's  Electric  Measuring  Instru- 
ments." It  is  noteworthy  that  a  considerable  number  of  the 
instruments  described  an<l  illustrate<l  in  the  1001  Paper  are  not 
now  being  manufactured.  Those  which  are  still  manufactured  have 
been  subject  to  continual  improvement  of  detail  and  arrangement  to 
meet  the  varying  conditions  of  practical  use  and  manufacture,  but 
the  basic  princij)les  as  laid  down  by  Lord  Kelvin  are  maintained  in 
their  design. 

The  author  describes  some  of  the  modifications  that  have  been 
introduced. 

I  have  always  thought  of  Kelvin  as  one  of  the  most  gifted  and 
successful  of  mankind  aUke  in  his  early  distinction,  the  length  and 
brilliance  of  his  career,  his  wondcrfid  genuis,  and  the  uniform 
])hysical  health,  which  enabled  hin\  to  carry  on  his  work,  so  that 
almost  to  the  end  it  might  be  said  tlwt  his  eye  wiis  not  diminetl  nor 
his  natural  strength  abatpcL 

In  an  ap|MMidix  are  given  some  60  letters  from  Kelvin,  .some- of 
them  facsimile,  receivixl  by  the  author  from  1S86  onwards.  They 
refer  largely  to  exjXTiments  which  were  U-ing  carritHl  out  in  the 
laboratorv. 


DmI  |m 


il^.r  da 


ha.l  a  le 


The  Fourth  Colourless  Sensation.  A  contribution  by 
Sir  William  .Vbiiev  to  tiie  "'  I'mcecdings  "'  of  the  Koyal  Society, 
ilisciisses  11  )ioint  of  consiilerable  interest  in  connection  witii 
tli-ories  of  colour,  namely,  tiie  ""  colourless  "'  sensation  wliicii 
is  experienced  wlien  iin  hnage  of  coloiirt'd  light  is  received  on 
the  peripherica!  repion  of  the  retina.  When  an  inuii^-  of  a 
faint  light  of  this  kind  ia  so  reci-ived,  ewn  though  itself  con- 
sisting of  a  pure  iiionochroinatic  colour,  it  appears  while,  or 
rather  grey.  This  effect  has  riierefore  been  terincd  the  ""  foiirtli 
colourless  sensation,"  8iii>pleinentniy  to  tin-  re<l,  green  luul 
blui'  elements  constituting  a  tri-chroiiiatic  sy.<teni.  Sir 
William  Abney  al.so  refers  to  the  theory  of  the  roils  and  cone.* 
on  the  retina,  which,  we  believe,  is  not  now  accepted  by 
i  phy.<iologists  in  the  form  originally  prc.'»enteil.  but  which 
certainly  helps  to  expUiii  many  phenomena  otherwise  in- 
explicable. Aciordinp  to  tins  theory  the  cones,  with  which 
is  a.isociuted  the  [H'rccption  of  colour,  and  which  art-  located 
mainly  at  the  (cntre  of  the  retina,  operate  chiellv  at  ndalively 
high  illuminations  :  while  at  low  illuininatioiis  vi.sion  is  taken 
lip  by  tin-  riMJs,  which  occupy  the  iNTiplieral  region,  n-spond 
c!iielly  to  lain)  light,  and  cannot  discriininate  colour.  On  this 
supposition  the  fourth  foloiirle.ss  sensiiiion  should  not  be. 
■  •\|Mrieii(  e.l  when  light  fulls  only  on  the  bivea.  Vet  the  author 
finds  that  in  .hoiiic  canett  iKe  elfei  t  do-s  exist,  ihouxh  it  is 
I  iTtainlv  much  less  pronoiim  ed  than  in  the  )vripheral  n'gions. 
It  I-  proposed  to  conliiiup  tlii<  oxperinieiil.s  on  .some  congeniti- 
c  ilK  ni'.'lit  blind  'iibjertH,  and  thcv  will  no  doubt  yiehi  UM>ful 
inloi  III. I'  lull. 
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Po\\^er  in  Electrochemical 
Industries. 

That  cheap  power  is  of  the  greatest  importance  in 
electrochemical  mdustries  is  recognised  by  every  engineer. 
In  some  cases,  indeed,  the  cost  of  power  may  be  said  to  be 
the  governing  factor,  and,  as  a  case  in  point,  it  is  for  this 
reason  that  nitrogen  fixation  processes  have  flourished  to 
such  a  large  extent  in  Norway  where  water-power  can  be 
developed  more  cheaply  than  in  most  other  countriea. 

On  the  other  hand,  the  cost  of  power  is  by  no  means  the 
onh'  (juestion  to  be  considered.  There  are,  for  example, 
many  cheap  water  powers  to  be  found  in  the  United  States, 
and  there  are  also  electrochemical  industries  which  are 
crying  out  for  cheap  power  in  the  self-same  country. 
Nevertheless  these  water  powers  are  not  being  developed, 
and  the  fact  remains  that  these  industries  chiefly  remain  in 
the  neighbourhood  of  Niagara  where  the  cost  of  electric 
power  is  not  abnormally  low,  as  water  powers  go.  That 
this  apparent  contradiction  exists  is  due  to  the  fact  that 
cheap  water  power  in  itself  is  not  neces.sarily  an  attraction, 
and  ju.st  as  it  does  not  pay  to  transmit  electrical  energy 
beyond  a  certain  distance,  similarly  it  does  not  pay  to 
tran.sport  manufactured  articles  beyond  a  certain  distance 
or  to  tran-sport  materials  for  manufacture.  In  fact,  the  one 
cost  may  be  expressed  quite  easily  in  terms  of  the  other. 

This  question  was  discu.ssed  verv  clearlv  last  year  by 
Mr.  F.  k.  LiiiBfRV  in  a  Paper  read  before  the  Western 
Society  ol  Engineers  in  the  United  States.  As  an  example, 
Mr.  LiUBURV  took  the  case  of  aluminium,  which  is  extremely 
light  for  the  amount  of  power  it  represents,  and  which, 
therefore,  takes  a  fairly  low  freight  rate  in  comparison  to 
power  consumption  per  pound.  In  that  case  it  appears 
that  a  :{,<J<X)-iiiile  haul  would  be  ft(|uivalent  to  something 
like  £2.  10s.  per  horse-power  year  in  power  ;  therefore,  dis- 
regarding the  cost  of  raw  materials  as  affected  by  locality, 
it  would  be  ni'ccssary  to  obtain  power  at  a  lower  rate  to  the 
ext<;nt  of  £2.  10s.  per  horse  power  year  to  ])lace  manufac- 
turing f)n  the  west  coa.st  of  America  on  an  equality  with  that 
on  the  east  coast.  It  appears  that  the  price  commonly 
obtain«!d  in  the  United  States  is  about  £4  per  horse-power 
ypar,  so  that  equivalent  power  would  have  to  come  down 
to  £1.  lOs.  per  horfe  jiower  year.  Aluminium,  however,  is  a 
very  favourable  example.  In  the  tase  of  electrolytic 
alkali  industries  it  a|)pears  that  not  only  would  it  be  neces- 
nary  to  obtain  the  power  for  nothing,  but  also  to  receive  a 
(KinuM  of  from  £.'i  U>  £10  for  everv  horse-power  year  con- 
nuiniui.  In  the  cuse  ot  caustic  soila,  bleaching  powder  and 
elect rolytirt  alkali  Hie  difference  ap|)e)irs  to  lie  .still  greater, 
amounting  to  Mdnething  like  £7')  |ier  lioise  powei  year.  It 
inonly  owing  t4)  the  much  <hea|)er  frei^'hl  |,v  sea  than  by 
land  that  the  indust  rimof  .Norway  an'  able  to  compete  anil 
arc  not  at  a  <lisadvantage,  not  merely  owing  to  the  clieap- 
nexN  (if  their  water  power.  Having  reganl  to  these  facts 
it  is  caHV  to  see  why  electrolytic  indiistries  remain  mostly 
in  the  neighbonrho'Hl  of  .Niagara  :  it  is  simjilv  due  to  the 
fact  that  by  no  iloing  they  are  pni<ticallv  willi|[i  ."idO  niiles 
of  all  the  marnifacturing  ilistriclH. 

It  folloWH  then  that  certain  industriea  tend  to  move  about 
(nun  one  distrirt  to  another  if  tlien-  ii*  an  oppoituiiity  of 


getting  well  into  the  centre  of  a  district  where  the  product  is. 
to  be  used,  even  if  the  cost  of  power  in  that  district  is  some- 
what higher.  On  the  other  hand,  certain  other  industries 
may  move  away  (such,  for  instance,  as  spithetic  nitrates) 
to  some  locality  where  the  power  is  very  much  cheaper  even 
if  the  freight  is  considerable. 

Mr.  LiDBURY  also  makes  reference  to  the  question  of 
off-peak  power.  The  conditions  obtaining  from  this  point 
of  view  in  the  electrochemical  industry  are  not  always  pro- 
perly appreciated  by  electricity  supply  engineers.  The 
station  engineer  desires  to  distribute  his  capital  charges  to- 
greater  advantage  by  selling  power  of  this  kind,  and,  there- 
fore, he  is  willing  to  make  a  considerable  reduction.  On 
the  other  hand,  he  is  apt  to  forget  that  electrochemical 
processes  are  frequently  carried  on  night  and  day,  thus 
approaching  a  100  per  cent,  load-factor.  If  power  is  to  be 
supplied  intermittently  on  the  oft'  peak  principle  this  means 
that  the  station  engineer  improves  the  load-factor  of  his 
station,  but  diminishes  the  load-factor  on  the  chemical 
pant.  Consequently,  in  order  to  maintain  equivalent, 
output  the  manufacturer  must  install  more  plant,  and  unless 
the  terms  on  which  power  can  be  supplied  are  very  advan- 
tageous the  bargain  is  not  a  good  one  for  the  manufacturer. 
In  fact,  Mr.  Lidbvry  goes  so  far  as  to  say  that,  in  his  ex- 
perience, it  is  always  better  to  pay  the  higher  price  for  power 
which  can  be  used  the  whole  of  the  24  hours,  thus  maintain- 
ing 100  per  cent,  load-factor  on  the  chemical  plant.  In  this 
connection  it  must  be  remembered  that  not  only  is  it  a 
question  of  increasing  the  amount  of  plant,  but  also  of 
interrupting  continuous  processes  if  off-peak  power  is  taken, 
and  this  may  lead  to  much  more  loss  of  time  than  is  sug- 
gested by  the  mere  interruption  of  the  power  supply. 

From  the  point  of  view  of  this  country,  although  we  lack 
water  power,  we  have  at  least  the  satisfaction  of  having  all 
our  activities  compressed  within  a  comparatively  small 
area,  and  consequently  some  of  the  economic  problems  which 
arise  in  the  United  States  do  not  trouble  us  to  the  same 
extent  in  Great  Britain. 


Reviovs. 


A  Laboratory  Course  of  Practiatl  Electricity  for  Vocational 
Schools  and  Shoy  Classes.    Bv  M.  J.  .\RCHBOLD.i.(Ix)mlon  r 

Matimillan  &(V>.,  I,t(l.)     I'p.  ix.  f  211.     5s.net. 

This  manual  contains"'  !)8  experiments  of  an  elementary 
nature,  divided  into  groups  for  four  semesters.  Each  test 
oc(uj)ies  a  iwgc  and  the  order  of  the  e.xperiments  may  be 
tharif^ed  at.  will  as  a  loose-leaf  arrati';eni('i)t  has  been  adojited. . 
Tile  bonk  is  intended  to  in'  used  as  a  h-boratory  note-book, 
and  to  this  end  each  page  contains  blank  tables  and  curve 
sheets  where  necessary,  and  the  text  is  printed  with  blanks 
for  the  student  to  fill  u])  as  he  perforins  experiments.  In 
many  cases  questions  arising  from  the  results  obtained  are 
set  with  spaci's  for  the  student's  re]>ly.  This  uuide  of  treating 
exjieriniental  work  has  ad\  iuitages,  especially  wliere  large 
classes  have  to  he  siq>crviseil  by  a  small  staff  of  teuchers,  but 
it  nuiy  be  contended  that  it  robs  tin-  W(uk  of  the  initiative 
that  should  be  (■ulti\  ated  in  the  iearnei'.  The  Hist  semester's 
Work  coxers  siMi|ile  magnetic  exi)erinieiits,  use  of  voltmeters 
and  Hiniiicteis,  cells  and  nii'asurenient.  of  icsistance  ;  the  second 
si-niester,  the  ri  sistance  t)f  various  wires,  heating  of  conductors, 
energy  loss,  testing  of  supply  meters,  iihotometry,  electro- 
niagiietisni  and  iiuluced  currents  ;  the  third  semester,  the 
testing  of  direct-current  motors  and  (lynainos  ;  the  foliith 
seniesti'r,  siiiiple  alt(Tnutin;;-(urreiit  tests  includiiij;  nioasiue- 
inent  of  resislance.  reactance,  inip<'ilaiice,  jxiwcr-factor,  ti'.sts 
on  truMsfonneiN,  auto-transfonncrs  and  alteriialiiig-cuiieMt. 
Watt  hour  met<'is. 

Tln'  lining  in  of  the  blanks  left  in  the  text  is  an  occupation 
stioii;;|y   reminiscent  of  "  missing  word   competitions,''  and 
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sometimes  presenting  difficulties  not  purely  electrical.  As  an 
■example,  in  the  experiment  designed  to  show  the  use  of  the 
voltmeter  the  student  is  told  to  connect  this  instrument  in 
series  with  a  bell  and  battery. and  to  fill  up  the  blanks  in 

'■  the  bell ring.     The 'voltmeter back   the 

current.     A  voltmeter  should  always  be  connected  in 

to  get  the  drop  in  volts."  " 

The  clearness  of  the  text  suffers  in  a  number  of  places  from 
rather  loose  expression.  It  would  be  difficult  for  a  student  to 
carrj-  out  literally  the  operation  described  in  the  sentence  : 
'■  The  copper  ])late  was  removed  and  all  the  bubbles  wiped  off 
.and  replaced."  The  following  sample  .sentences  also  require 
attention  : — ""  Salammouiac  was  put  in  a  battery  jar  and 
Water  poured  in  until  the  jar  was  one-third  full  and  stirred 
thoroughly  "  ;  "'  How  will  an  increase  of  resistance  having  the 
same  voltage  affect  the  flow  of  current  ?  "'  ;   "■  The  mil-foot  is 

a  .standard  measure Its  value  is  one  foot  long  and  one 

circular  mil  in  cross-seccional  area  "  ;  "  the  core  or  iron  loss 
is  due  to  induced  currents  in  the  iron  of  the  transformer  called 
■eddy  currents  and  the  loss  caused  by  the  iron  resisting  the 
continual  change  in  the  magneiism  (this  is  sometimes  called 
moleculai-  friction)  and  called  hysterisis  (sic)."  In  experiment 
No.  21,  the  words  ""  short-circuited  "  and  "  out  of  circuit  "  are 
used  with  tli<'  same  meaning.  In  Xo.  2fj  the  letters  A  and  B 
tlenote  iwo  liinding  po.sts  and  are  subse(|uentl>  used  in  an 
fquation  to  denote  two  resistances. 

Among  the  technical  inaccuracies  we  find  the  weight  of  a 
pint  of  water  given  as  1  lb.  ;   in  an  experiment,  the  object  of 
which  is  t«  verify  the  connection 'between  watt-seconds  and 
Thermal  units.     In  Xo.  2()  the  word  "  force  "  is  used  in  place 
of  "  torque."     In  No.  W  instructions  are  given  to  draw  a  line 
representing  the  eflective  value  of  a  sine  function  so  as  to  lie 
Above  the  zero  line  for  half  a  period  and  below  it  for  the  next 
half-j)eriod,  and  the  statement  is  made  "  the  line  drawn  re- 
presents thf  elTfctive  E.JI.F.  ......  and  would  be  equal  to  a 

<lirect.  ciint'iil  of  this  value." 

In  No.  !»2  ihe  input  to  a  transfornu'r  on  non-inductive  load 
is  wrongly  given  as  the  |)r(tduct  of  the  primary  voltage  and 
current.  In  No.  'Xi  iv  is  rather  misleading  to  .say  that  "  when 
using  alternating  current  thi-  auto-transformer  is  used  much  in 
the  same  way  as  a  \ariable  resistance  is  used  •>vith  direct 
current."  A.  the  end  of  „he  book  a  series  of  diagrams  of  con- 
nrciions  are  gi\ en  io]-ii's|)MiuliM'4  to  tin-  various  experiments. 
It  appears  rlia.  Ki'^s,  :',2  an<l  .'i.'i  shnulcl  In'  intcrrlianged. 


Supplemented  by  text-books  and  efficient  teachers  the  course 
will  give  a  good  grounding  for  the  elementary  students  for 
which  it  is  designed.  A.  J.  M. 

Calcul  des  Lis:nes  Aeriennes  au  Point  de  rue  Mecanique  par  des 
Abaques.  By  Andre  Blundel.  (Paris  ;  L-i  Lumiere  Ele<.-tritiue.) 
Pp.  63.     5  fr. 

As  we  should  expect  from  an  engineer  of  the  author's 
reputation,  the  present  short  work  is  a  notable  contribution 
to  the  literature  of  overhead  transmission  lines,  and  it  is 
strictly  limited  to  mechanical  design  problems.  Mr.  Blondel 
relies  on  charts  for  determining  quickly  the  tension  to  be 
allowed  for  the  erection  of  hard-drawn  copper  and  aluminium 
conductors  as  well  as  the  hciijht  of  the  supports  and  the  stres.ses 
for  which  these  must  be  designed  under  all  conditions  of  length 
of  span,  windage,  frozen  snow  and  temperature.  He  gives  a 
lengthy  account  of  the  charts  which  he  published  in  1902, 
litld.  iitl2  and  l!tl3,  and  describes  the  mathematical  bases  of 
each  and  th'-ir  limitations.  It  is  particularly  pleasing  to  see 
that  allowances  are  made  for  the  expansion  of  the  conductors 
and  for  their  elastic  properties.  This  is  as  it  should  be  but  it 
demands  a  very  careful  investigation  of  the  wind,  snow  and  other 
conditions  for  which  allowance  must  be  made.  This  is  followed 
by  an  equally  full  statement  of  the  applications  of  the  charts 
to  various  conditions.  The  practical  nature  of  the  work  is 
shown  by  the  attention  which  is  paid  to  lines  on  which  either 
rigid  or  flexible  insulators  are  used. 

The  third  chajiter  show^  how  the  charts  may  be  u.sed  for 
calculations  in  designing  poles  or  towers.  In  an  Annexe  the 
author  develops  a  further  l!tl4  chart  which  can  be  read  with 
great  accuracy,  and  the  one  for  aluminium  is  given  as  an 
illustration.  .\11  the  four  ciiarts  and  two  diagritms  of  coeffi- 
cients can  be  bought  .separately  to  a  large  scale  for  5  francs 
extra  from  the  offices  of  '"La  Lumiere  Electrique."  It  should 
be  mentioned  that  metric  weights  and  measuivs  are  used 
throu^diout.  so  that  the  imnu'diato  usefulness  of  the  work  to 
Brkish  engineers  is  limited.  There  is,  however,  no  apparent 
reasiin  why  the  author's  mctltod  should  not  bi-  used  for  the 
construction  of  charts  whh*I?ritish  units,  and  it  is  to  be  liojied 
that  the  author  may  arrange  fur  them  to  be  prepared.  It 
would  then  be  jmssible  to  compare  them  with  those  of  I'ender, 
Still  and  other  workei-s.  a  biblioiiraphv  of  whom  is  verv  fairlv 
.-iven  bv  .Mr.  Blondel.  B.  W.  ' 


Kloelrieal  (;ookiiiu  as  Applied  to  I.aruo  Kitrhoiis. 


Til"  following  IS  an  arcniint  id  a  dl-i  u->ioii  wliiili  took  place 
I'efore  the  .Maiirlieslri  l.oeid  Section  ol  the  Institution  of 
Klertrical  Knuineers  on  .Mr.  \V.  .\.  (;il|(.tl  ^  I'uper  on  the  nbove 
silbjeet.  An  abstract  of  the  I'aper  Ml'lH^.ired  in  our  issiii'  of 
December  7.  I'.tl  7  : 

Mr.   I<KHT||«M  TlloMxs  |Hiiiit<-il  mil  I  lint  IIh^  iiri'^i-nl  liiw  liirill«  ulTerrd 

fi.r  <  iMikinu  |(iir|Mii« ijlil   liiive  to  !><•  rcvi-nl  i(  hIuxck  were  uenrrrillv 

lolopleil.      The  IimkI  III  a  u I  mnn.v  intn  co..  iileil  witli  llir  iH-iik  li.n.i. 

wliii'li  «ii>i  iiiiileHiralili'  (n.iii  (lie  cmtriil  miitiMii  i-iiKinecrH  ixiiiit  ii(  view. 
'I'lir  niillior  "iiiil  llie  llirei'  i>«i<i<tilin|ii  wrre  n^liuliilil  v.  <)iiii^k  wrvlee  nnil 
etlieieney       Kniiieiii  y  kIimiiIiI  in. I    lie  iiai<rili<  eil  t»  reliiliililv.      rmmlly 

I  ho  Iniiihli'  hnil  I ii  thiil    I  hi<  ii|i|iurfllilii  IkkI  not   licen  well  ilmiKiieil. 

■rlirv  hiiil  heeii  rnli'il  liii>  IukIi.  the  i|re«ii  ..I  the  \i'«p.r|pi  »iTe  ollen  I.mi 
xiiinll.  mill  the  ileniuii  of  the  li'rniiiinlii  niiil  iiiellinil  ■>(  lemliiitt  in    the 

■  iirri^iil  linil  ri'eeive.l  |iii<  lilllf  ulli-ntlnii.       'I'h Iiilimi  of  the  .  oi.kiiiK 

.111.1  heiiliiiK  |iri>li|p|ii  will  reiiilireil  rffni'tlvr  liv  Ihe  |iriMliii  lion  i>(  iiiekrl 
.  hniitie  wire,  whii  h  wmilil  kIiiihI  any  r<>iliii>n<i)>le  he*!  Ihiit  i<  pnl  •>ii  il, 

'•111   llie  illflli  lljly  wim  Ihe  rill|i|ii,ll<i.        tninHII>   i  ll»e«  lllleil  hull  I "  he  IIKl-il. 

mil  thm  woiiliriiot  •Intiil  n  hitili  teni|>prariiii^  K  i)  wo"  ovrrhenliil  il 
<li«iiil.Kl/ile.|.  iiii.l  ilii<  liiiii.-i  (mini       >Vli«^  WB1  wiinle.l  wn»  •emr  kiiiil 

i>f  innlirnil  whii  h  wmilil  u le  lielirr  iMtin  iiie  n       M<"l  "I  the  (niliire* 

hiiil  he.ii  wilh  lerniiiinl*.  le.iiliiiu  in  »ire»  iir  -iippiiil -.  hiil  lliere  wii«  iii> 
reitixiii  why  llii<  wire  ilieU  nlimilil  (ml  i(  |l  mot  |ir.'|H-ily  rnteil  Mr 
liilliill  hnil  none  i  limelv  iiilo  lie  i|iie>|iiin  ul  liol  water  lieatinu  IVmnn 
all\  he  .li.l  not  think  iin\  l.iri;.  ii|>  l«  lUtrkil.  hen  lonhl  I"'  e.Ul.li-he.l 
mile..  |iriiMileil  wilh  In*   |.re«.iire  »lenni.      Kv.iilinilly  il  wmihl  lir  (eiinil 

ithal  .lemn  ninat  I aiH)  in  nii  elliiienl  klU'brn      '|'liriieitiiii<  lhvi|iimilii>n 

linw  III  |ir>iilni'f  the  iileain  I'linl  nl  a."i».  |>rt  Ion  umr  JMI.IHMI  H.'rll.l',. 
iur  It  |ienny  itnil  ele.  lrjeil\  II.IIMI  iinilii  (ur  a  peMiiy       II  ilnl  not  •iH'in  a 


praclicnlile  proixmitlon  at  tho  present  time  to  ii»e  rleetrieity  (or  hriitini; 
lurKO  i|iiiiiitities  of  wiitor.  A  kililien  eookinfi  (or  MW  |M-i>plr  woiilil 
prnliiihly  want  .MMl  unlhins  n  day  (or  various  purposes,  iinil  tjinl  n-prr 
nenleil  a  t  renieiiiloiis  nnnilioriif  units.  'I'lie  Author,  he  thought,  (nvoiireii 
seK  liiiitiiineil  vessels.  t'vr^iinallv  he  iliti  not  think  thni  wa..  a  piinl 
si'heme.  Kveryhmly  wanted  to  use  their  own  vessi-ls,  ami  the  rink  ii( 
lies!  met  loll  was  niiieli  heavier.  Wo  hail  heen  leil  to  Iii-Iii>m-  llmt  liy  riet 
trie  I  iiiikintf  an  eimruioiiH  snvint!  in  Ihe  weiklhl  o(  the  meal  was  ohlainnl. 
The  results  o(  Hninr  eareful  I'vun^Hiralive  ti-sls  imlientiMl  ihnl  as  lietwn-ii 
lias  ntiii  eleitrieity  there  was  very  little  ililTerrnee  in  the  Ii>.ss  of  weight, 
anil  wnsalioiil  :i  percent,  in  favourot  elei  Inrily. 

Mr.  A.  K..I»:l-<o>>  s«i.l  llnre  hail  lieen  ennrniousstnileH  ni«<lein  eleotne 
looking  iliirini;  Ihe  hisl  three  yrai-.  and  now  atleMtion  hail  Iiih-m  Riven  lo 
lartfe  installaliiois  These  were  partiriilarly  applnahle  where  elntrie 
power  was  ■  heap,  ns  m  Newraslle  cm  Tyne.  ami  Ihe  linns  hail  l«Die  units 
n(  ni  IK  lime  |Hi»er  alisnrhinu  i  iirn-nt  at  sinh  a  rate  thai  the  extra  eiirrrnl 
taken  liv  the  lieatinti  apparatus  was  very  small  in  rom|>arisiiii  II  hail 
Imvii  sniil  that  there  was  si>ui<»  iliHoulty  in  Imlnneinn  on  Ihe  three  «ir<- 
system,  ami  siimiesti-il  mon'  atleiiiinn  shoiihl  he  |wiil  li>  liik-h  \oll«|ii< 
units,  say,  MMl  or  .MHI  volts  There  wen-  iliniriilties  in  the  way  The 
insiilatioii  of  most  o(  the  materials  iisisl.  siieh  nserramn  ware,  ileirpaseil 
enornioii.lv  with  lempeinliire. 

Mr  Wtvviso  saiil  that  must  lireakilowii.  n.  111.  pi, I  hnil  no  iliiuli) 
heen  line  to  winntf  faults  ami  resiillinii  ti.oil  ■■  tniinal  wires. 

II  thei.|enieiit»wereonpor.el»ii«siip)M.rl.|»    ■  >>  a.  ohUineil. 

hut  Iheponelainmii.t  not  hesulije.  le.l  to  v  .  i  >  ,him-       There 

was  no  iiwil  lo  have  piir.  ilam  in  the  .llie  ..(  th.  ..\.n,  .nulihat  rrmovrsi 
one  o(  Ihe  mo.t  awkward  |ii>inl"  ol  wirinn  Trouhles  wrre  mused  l>y 
iisinu  the  wioiiK  kind  id  mien.  Mna  under  preaaiiri'  wilhslooil  liiit'h 
leiniH<rntnrv.  loll  ill!  wksIimmipII  would  not.  ns  iI  htsl  lis  Irniiily  nndfell 
lopieies      llil  was  ranimrtl  iiplitfhl  It  mmninrti  «oi>it      With  rr|tnnl  to 
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boiling  water,  where  there  was  a  big  supply  of  steam  available  it  onght  to 
be  employed,  but  if  it  was  necessary  to  develop  steam  specially  for  the 
purpose  the  question  to  be  considered  was  the  supply  of  washing  water, 
cooking  water  and  water  for  baths  and  wash-liowls. 

ijr.  H.  A.  Ratcllff  said  that  he  could  not  help  wondering  where  the 
work  of  the  electrical  engineer  finished  and  that  of  the  chef  coinmenced. 
Personally  he  had  always  considered  that  under  present  circumstances 
electrical  water  boihng  was  not  a  commercial  proposition,  at  any  rate. 
with  current  over  Jd.  per  unit.  Until  current  could  be  obtained  at  that 
figure  the  supply  of  hot  water  in  bulk  was  better  left  alone  for  the  time 
being.  Some  of  the  heating  apparatus  one  came  across  gave  the  impres- 
.sion  that  the  manufacturers  were  suffering  from  the  want  of  full  informa- 
tion on  design.  In  the  list  of  advantages  he  was  surprised  to  see  there 
was  no  reference  to  hygienic  considerations.  The  speaker  thought  that 
was  almost  the  chief  advantage  of  electrical  cooking  apparatus.  The 
theory  of  the  decreased  loss  of  weight  in  meat  had  been  thoroughly  ex- 
ploded a  long  while  ago,  and  where  it  existed  was  probably  due  to  excess 
of  moisture.  The  real  cause  of  it  was  probably  in  the  ventilators,  and 
that  was  a  condemnation  of  the  type  of  apparatus  emploj-ed.  \A  ith 
regard  to  the  load  curves,  in  most  manufacturing  districts  the  works 
shut  down  at  about  the  same  time.  The  British  workman  usually  wanted 
his  dinner  as  soon  as  he  had  stopped  work,  and  therefore  the  cooking  load 
would  clash  with  the  works  load.  In  the  case  of  domestic  cooking  it 
would  depend  upon  the  neighbourhood  whether  this  was  the  case.  In 
winter  time  there  would  surely  be  a  considerable  clash  with  the  suburban 
cooking  load.     The  remedy  for  that  was  copper  all  the  time. 

Mr.  Alltock  said  it  was  quite  wrong,  as  far  as  could  be  seen  to-day,  to 
expect  to  boil  water  in  any  quantity  electrically.  It  was  essential  in 
fish  frying  to  bring  the  fat  to  a  very  high  temperature  before  the  fish  was 
plunged  into  it.  and  with  electrical  heating  it  took  a  long  time  to  bring 
the  fat  to  the  required  temperature.  That  difficulty  did  not  appear  to 
have  been  satisfactorily  overcome.  Water  boiling  and  fish  frying  were 
outside  the  range  of  practical  politi(;s  with  the  electrical  kitchen  to-day. 
In  boiling  platedcsjgnthetrouhle  had  been  the  distribution  of  the  heat. 
Those  which  had  broken  down  frequently  appcaredto  develop htjt  spots, 
ifhich  ultimately  gave  way.  That  might  be  due  to  slackened  terminals, 
disintetTation  of  mica  or  other  causes.  The  boiling  plate  to-day  was  the 
least  efficient  part  of  the  kitchen  apparatus.  Other  speakers  had  dealt 
with  wiring  faults  and  maintenance.  If  wc  could  not  have  reliability  we 
could  not  have  electrical  cookini:.  The  lack  of  reliability  was  probably 
due  to  the  fact  that  there  had  been  relatively  very  little  experience  of  the 
deiiicn  of  that  cla.ss  of  apparatus.  He  was  grateful  to  one  of  the  speakers 
for  the  Huggesliim  that  cast-iron  clamps  should  be  used  and  also  tor  the 
very  valuable  hint  in  regard  to  the  possibility  of  loading  a  boiUng  plate  if 
it  WOK  Huitablv  designed. 

Mr.  H.  R.  ijiKSKTT  said  he  wished  that  Mr.  Gillott  had  been  able  to 
(rive  a  few  figures  with  regard  to  the  comparative  cost  of  gas  and  elec- 
tricity. Had  the  author  dealt  entirely  with  the  black  type  of  hot  plates  ? 
They  might  be  all  very  well  lor  canteen  work,  where  special  utensils  were 
provided,  but  his  cx|K-rience  was  that  the  ordinary  domestic  consumers 
wouhl  not  have  black  hot  plates  ;  in  eases  where  they  had  tried  them  the 
invariable  complaint  was  that  they  werctoo  slow,  whereas  the  radiant 
ty|M'  gave  great  satisfaction.  He  introduced  that  type  five  or  six  months 
mil",  anil  had  put  in  about  100  with  hardly  any  complaint. 

Mr.  H.  I».  .SvMovs  saidtliequestion  of  first  cost  and  running  co.st  was 
imiwrtant.  An  cITort  had  been  made  to  nuikc  the  apparatus  cheap,  and 
lo  p<iinf  out  that  it  was  cheaper  to  cook  by  electricity  than  by  gas.  His 
firm  <  onviitir.n  was  that  it  does  not  matter  a  bit.  In  every  mode  of  fife 
thequr<itii>n  of  co^t  was  never  ir)nsidered  in  .omjiarisonwith  thequestion 
of  ronveniencr.  It  was  reliability  first  and  convenience  next,  but  people 
would  nlwnyii  pay  (or  convenience.  No  one  apjK'arcd  to  have  considered 
the  ratio  of' the  cost  of  cooking  to  the  cost  of  the  raw  materials  that  were 
cookril.  The  Ions  of  any  iieri'entagc  of  the  nwiterials  was  vital,  whereas 
•n  e»lr«  unit  or  two  did  not  matter.  Could  the  author  give  some  in- 
formation on  hot  plates  anil  radiant  boilers  t  Presumably  they  were 
o(  the  red  wire  ty|ie.  which  had  now  bcconie  so  jiopular.  His  expe- 
mti.i- wii«  Ihnt  after  a  few  months'  service,  even  though  it  might  still  be  in 
IIM-,  (he  will-  wa*  not  efje<live,  liecause  it  did  not  rise  so  rapidly  in  tern- 
IM-rnliirc  ,n  when  new.  We  had  got  (Ills  non-rusting  metal,  and  now 
we  iiHi-l  fii  11  step  further  and  urt  nol  only  a  non-rusting  melnl,  but 
one  ul.'.  '.  iii|  eiiitiire  I  iM'lheient  did  not  I'hange  so  ipiickly  and  lose 
•  he  >  i-        His  experience  of  mica  ci.nlirnied  the  views  ex- 

|ife.  pi-aker».      It  was  uinloiililedly  true  that  there  were 

■  I :'!■  Ml    TliioiMn  referred  to  supplying  ovens  with  tlier- 

who  could  coiik  by  lliermomctcr 
.  Ipsii  it  wan  u  very  imporlant  point,  and 
•  Hiie  MMvaiil  prolilem.      Al  the  present 

' '■   .1.    ii,.    I  I,,  iiiii-  ..(  vtMler  for  boilers  was  not  practicable,  but 

It   iiiii.'l>i   lie  in  the  luliire  if  some  system    of  tliernial  storage  could  lie 

rvi.l..    I 

M  III  y  had  not  rained 

I  hi  I  ■  li  every  agreement 

«ij-i,  ■■>      An  far  an  they 

<tei.  ,ul.|  I.I   ,111,  imiilile.      In  reuard 

III  '  .ilg  lime,  tie  lielievi'd  III  gelling 

I"  I  I  ik  \n:\i\  I  iiiMing  on  at  the  wrong 

I.  wouhl  miike  the 

I  tig  liollien  cncolir- 

\  nil  might  lie  niire 

'    •  H  If    vins  found  that  the 

I'.i  ,1  Ml.  I.-.  Ii.:i  I.V   After  Iho 

'•'  ,  reach  iln  niaxiniiim  nnlil 

'  ,1111^   ih.ii  iiiiii    iiii    kini'  •*,:■:  bring  enrrird  out.     Many 


speakers  had  raised  the  question  of  pre-heating.  To  go  into  that  subject 
would  require  another  Paper.  The  preheating  of  water  by  coke  or  steam 
was,  of  course,  necessary  where  electricity  was  not  so  cheap  as  some  would 
like.  In  installation  B  it  would  be  noticed  that  all  the  water  boiling  was 
carried  out  by  electricity  in  that  particular  case.  The  washing-up 
arrangement  in  that  ca.se  had  been  carried  out  by  the  water  obtained  from 
the  domestic  supply.  In  installation  A  the  pre-heating  was  done  in  a 
unique  manner.  The  water  for  the  domestic  supply  was  carried  in  a. 
pipe  through  the  calorifier.  There  was  a  coil  put  inside  a  tank.  The 
water  ran  through  this  coil.  In  the  coil  there  was  a  tin  full  of  water,  and 
the  heat  given  off  the  coil  heated  the  water  to  the  desired  temperature. 
Some  of  the  speakers  mentioned  the  fact  that  there  was  mica  and  mica. 
He  did  not  wish  to  support  mica  to  the  last  degree,  but  it  was  only 
where  mica  was  used  in  open  work  such  as  oven  work  or  radiator  work 
that  trouble  was  experienced.  In  the  maintenance  analysis,  installations 
A,  C  and  D  were  not  mica  elements  ;  installation  B  were  mica  elements. 
In  A  and  C  the  grills  were  not  mica,  in  B  and  D  they  were.  There  again  a 
diiiterence  was  seen  :  where  the  mica  was  in  open  work  the  costs  were 
higher.  On  installation  A  those  records  were  obtained  in  the  first  years 
work,  B  in  the  second  year,  C  in  the  third  year  and  D  in  the  second  year. 
Of  cour,se,  D  could  not  be  compared  favomably,  because,  as  pointed  out, 
it  had  an  exceedingly  high  cost  of  maintenance.  The  question  of  the 
reduced  loss  in  weight  has  been  mentioned.  A  lot  of  people  said  it  was 
water,  but  he  had  found  that  the  saving  of  the  shrinkage  of  meat  alone 
had  paid  for  the  electricity.  In  another  test  he  procured  two  joints 
taken  off  the  same  beast,  one  weighing  23i  lb.  the  other  23  lb.  The 
former  was  put  into  the  gas  oven,  and  when  it  was  turned  out  it  weighed 
18  lb.,  a  reduction  of  5i  lb.  The  23  lb.  joint  was  put  in  the  electrical 
oven,  and  it  weighed  21  lb.  when  it  was  turned  out.  At  the  very  least 
there  was  a  saving  of  10  per  cent.  As  the  concern  paid  £120  per  month 
in  butchers"  bills  a  saving  of  10  per  cent,  represented  il2  a  month,  and 
that  would  pay  for  the  whole  of  the  electricity.  He  was  pleased  to  note 
that  Mr.  Weaving  supported  the  sohd  type  connection.  A  majority  of 
the  wiring  faults  had  not  been  in  the  ovens,  but  merely  in  the  metallic 
tubes  from  the  hot-plates  to  the  terminal  chambers,  and  in  many  cases 
in  the  terminal  box  Itself  behind  the  cooker.  A  solid  type  of  boiling  table, 
which  overcame  the  difficulty  of  this  wiring  trouble,  had  been  shown. 
Firstly,  the  solid  type  prevented  any  electricity  going  through  ;  secondly, 
there  was  no  insulation  other  than  air  insulation.  A  point  had  been 
raised  about  the  relative  cost  of  gas  and  electricity.  Take  installation  A. 
When  first  approached  those  people  were  paying  £290  per  year  for  gas 
cooking.  Electric  methods  gave  them  160,000  meals  per  annum,  feeding 
1,500  persons  daily  six  days  a  week.  After  the  years  work  they  had  not 
only  increased  the  number  of  persons  catered  for,  but  also  the  cost  to 
them  had  been  much  less  proportionately  than  when  they  used  gas. 
Safety  had  been  a  great  point  with  them.  Mr.  AUcock  raised  the  question 
of  fish  frying.  In  installation  A  there  were  850  portions  of  fish  and 
15  cwt.  of  potatoes  cooked  one  Saturday,  which  disposed  of  any  idea  of 
fish  fryers  not  being  a  success.  Of  course,  it  depended  entirely  on  what 
was  put  into  the  apparatus.  U.sing  an  ordinary  pan  or  a  shallow  pan 
you  were  not  going  to  get  the  right  result,  because  you  could  not  get  the' 
required  amount  of  heat  on  the  hot  plate.  To  obtain  satisfactory  results 
you  must  have  a  self-contained  uten.sil.  If  you  left  them  a  little  too  long 
it  spoilt  the  food.  The  difficulty  lay  in  the  regulation  of  heat.  As  re- 
gards the  thermostatic  control,  this  was  not  advocated.  No  one  cooked 
only  one  class  of  food.  For  example,  different  temperatures  were  needed 
for  beef  and  steak  and  kidney  pie.  That  would  mean  two  different  ovens. 
Thermometers  were  unreliable.  They  might  be  right  for  the  first  few 
times  of  using,  but  if  the  oven  was  overheateil  the  bulb  very  often  burst. 
The  fat  in  the  cooking  splashed  them,  the  fumes  got  about,  and  the  ther- 
mometer could  not  be  read.  It  was  far  better  to  use  your  touch.  It 
was  more  convenient  to  judge  from  the  size  of  t  he  oven  and  by  experience, 
of  the  time  required  nt  full  heat.  At  installation  A  they  cooked  some- 
thing like  400  small  beef  pics  jicr  week.  They  knew  how  long  it  would 
take,  so  they  lillcd  tlic  oven,  left  (hem  for  a  time,  ami  then  came  back 
when  I  he  pies  were  ready. 


Tlu'  l*r«'.stMi<    and    l^'uluif   Kloclric 
SliM'ct   Li^lilinu  in    Islinslon.* 

liy    IIAYUN    r.    lUlltlllSON. 

Ill  accordniiec  with  the  re(|iiiremeiits  of  the  authority  iippoiiitetl 
under  the  Defence  of  the  I'caliii  Act,  iiislniiliniis  were  i.ssue(l.  Imstnl 
cm  ob.scrvntions  from  the  air,  that  no  unscreened  lights  .slioiilil  bo 
visible  fnun  above,  and  that  the  illuniinalion  cm  the  road  or  pavo- 
iiieiil  hIkiiiUI  be  ii'duced  in  value.  Coinplaiiit.s  have  ari.sen  lli,it  the 
resiilliiig  illiiininatinn  in  Islington  was  lower  than  in  other  ilistricts. 
'I'liiM  iiiiprcssiim,  however,  is  not  correct, 

'  ll  has  alw)  been  suggeKted  that  the  (liniinutioii  in  lighting  eonld  ho 
more  eeoiioiniciilly  carried  out  by  siibHtitnting  "  half-watt"  Inean- 
ckwiMit  lnm|is  for  the  existinu  arc  lainiw  (now  iiuiskcd).  Where  pos- 
sible this  has  been  done:  in  April.  HM7.  I2(l  out  of  2St  open. typo 
lire  lamps  and  i)2  on!  of  \>U\  llaiuo  arcs  were  so  copverted.  Hut  the 
Hvsteiii  iif  higb-leiisiiiii  altemiitiiig  ciiiri'iil  iiilopted  nearly  2.')  yeiir* 
ago.  pievanis  s'leh  alterations  being  curried  "ut  in  entirety.  This 
system  should,  however,  prove  beiiulieial  in  the  future,  lu)  the  possi- 
liililjes  of  (listribiit  ion  are  greater.  '■'  -. 

•  .Mistrael  111  n  re|iort  piescntod  to  tlio  .Metropolitan  Borough  m 
Islington,  .'((•plcniber,  IIH7, 
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About  1912-1914  considerable  advanres  in  the  lighting  of  certain 
listricts,  notably  the  City  of  London  and  Holborn,  were  carried  out. 
1  iiformation  thereon  was  placed  before  the  Islington  Lighting  Com- 
littee;  but  the  illumination  wa-s  not  iucreiused  to  the  standards 
i'lnanded  by  modern  requirements,  chiefly  because  of  the  wide 
-cparation  between  the  positions  of  the  litiht  sources  in  the  streets. 

As  regards  the  substitution  of  half-watt  lanip-i,  according  to  a 
metliod  involving  an  alteration  of  the  system  of  distribution,  it 
appears  that  this  would  not  be  advantageous  so  far  as  after-war  con- 
ditions are  concerned. 

The  appro.vimate  candle-power  of  the  electric  street  lamps  in  use 
before  the  war  wore  .500,  700  and  2,.50O  resixK-tively.  The  former 
were  spaced  ISO  ft.  apart,  the  latter,  on  tlic  average.  260  ft. 

The  minimum  illumination  based  on  the  standard  specification 
'drafted  by  the  .Joint  f'ommittec  of  tlic  Institutions  of  (Jas  and 
Klectrical  Knuineers.  the  Institution  of ''ounty  and  Municipal  Engi- 
neers, and  the  lUuminating  Engineerini;  Society)  would  have  been 
approximately  0-022.  0-0:5  and  0-044  ft. -candles  respectively  ;  the 
t«o  former  thus  coming  under  Class  B  (0-02.5  ft.-candles), 
t  he  latter  under  Class  C  (0-04  ft.-candles).  It  can  be  shown,  however, 
that,  spaced  as  the  lamps  are  at  present,  after  the  war  fleniands 
\vouldnot  be  satisfied  by  altering  the  presi'iit  Hanie  arc  lamps,  and  no 
gain  would  result  from  changing  theoOilc.p.  and  7(10  c.p.  lamjis  to 
any  type  of  lamp  other  than  flame  arc  lamps.  It  is  necessary  to 
bear  in  mind  both  immediate  economies  and  conditions  after  the  war. 
So  far  as  immediate  economies  are  cunccrned  the  estimates  pro- 
vided by  the  engineer  for  operating  half-watt  and  arc  lamps  are  as 
shown  in  the  table  : — 

Tabi.k.-. !«"«'//  Coil  iij  OiirriitioH. 
Half-watt  lamps.  .\rc  I..aini>-^. 

ivic.p.  (l.'>o.wi-,tt).-.....     £8  ir.  10 

."lOOc. p.  (.•«)(!  watt) 13   17     ti     -)00o..p.  (rectified)    tl7    14     (i 

H(l(»c.p.  (.iOCt-watt) in   10    10     700c.p.  (Hitenictinff)  ...     22   IH     .". 

l.liOO.-.p.  (I.OMd-wutt).  :t:i  4  2  SOOc.p.  (r.lteriiatiin;!  ...  2.">  .".II 
-'..'.(Mli-.p.  rl..">ltO  watt).  M\  17  r,  2.r)00c.p.  (flame  arc)  ...  2.')  II  .'• 
Kl-om  thes<'  data  it  appeal's  that  a  material  saving  could  be  made 
by  installini;  lam|H  nf  lower  candle-power  durim;  the  witr ;  for 
example,  tl7  per  lamp  |M'r  annum  could  be  saved  by  replacing  the 
2,.'>00c.|>.  lamjis  by  2.")ilc.p.  Iam|xs.  On  the  other  hand,  if  it  were 
neces.Hary  t<i  revert  to  2. .500  I'.p.  Iam|x  after  the  war,  using  half-watt 
lamiif,  a  l».ss  of  £21  per  lamp  woifld  result,  plus  the  ca|)ital  cost  of 
changing  over.  .Moreover,  such  a  sehenu-  would  make  it  diflicult  to 
improve  the  illumination  after  the  war,  owini;  to  the  high  annual  co.st 
of  more  powerful  lamps.  Preferably,  any  scheme  adopted  for  pre- 
sent economii«s  in  annual  ex|x'nditure  sliould  foim  part  of  a  scheme 
for  improving  conditions  after  the  war. 

This  is  complied  w  ith  by  the  following  schcm-  :  If  lumps  are  place<l 
at  l.'IOft.  and  90  ft.  apart  a  minimum  illumination  of  01  ft. -candle 
is  obtained  when  liimjis  of  SOO  c,  |).  anil  HOO  i.p,  are  used.  The  us<'  of 
2.50  c.p.  and  .5tM)c.p.  Iam|is  would  enabli-  the  illumination  to  be 
inereaseil  three  tinn^s.  The.se  positions  are  i-(|uivalent  to  the  adtli- 
lion  of  lamps  midway  between  existing  lamps,  an<l  w<Mild  involve 
alteration  of  comicctions  to  existing  main-',  but  not  new  main.s,  the 
new  [K>sls  and  litlieiiis  being  erected  on  thi>  present  lines  of  nuiins, 
and  confii"-ted  to  the  same  w  hen  they  ha\  <•  Imsmi  changed  lo  the  short 
parallel  system.  The  annual  costs  of  all  these  lam|>s  woidd  be  lesH 
than  that  estimated  for  after  war  prices  of  arc  lamps  : 

.\ri    Lamps.  Half  w.ill   L'liips. 

.Nc       Well-,  Ilium.         Iiwls,  N„.      Walls.  Illinii.  C.sls. 

((•■i.e.)  IKI.) 

IK)    .'i.'iii     1102     i:i..5(r>   .5   111 

157      700       110:1  :i.m)H    II      .5  I       740        I. Ml       II  OS       i:it,.-|0.'i    ID     s 

12:1    Hoo     1111:1      :i,iii    7    III 

■l>m     TiHi      (Mill      7.41.5  10  10        ASO       luo      o ml        8,047  10    o 


The  total  cost  of  the  scheme  would  thus  be  about  £12,000.  The 
additional  posts  and  lanterns  could  be  erected  as  required,  the 
illumination  would  be  brought  up  to  that  in  the  most  modem  installa- 
tions, and  the  annual  cost  of  operating  would  be  less  than  before. 
The  scheme  would  also  permit  of  considerable  present  saving  as  each 
circuit,  when  converted,  could  be  fitted  with  low  candle-power  lamps 
to  fulfil  the  requirements  of  the  Defence  of  the  Kealm  .\uthority. 


Tolnl  luuuial 


£14. .5.53 


it    £1.5.720   1.5     0  T..|»l    

SavImk  pr  luiniiin.  XI.  1 1^7  84.  4il. 
The  redin  lion  in  spacMig  of  the  lllin|>s  would  n-nder  il  |MW.«ible  |o 
(s-onomiw  by  swilihiiiu  '"O  alternitte  jnmps  al  iiiidnighl.  an  o|M-ra- 
tion  which  <  ould  be  larn.'d  out  by  iiulalliiik;  a  sm  ill  elis  Iroiiiagnelir 
drviiT  costing  about  1,5s.  m  each  nltern/il>'  laiilern.  Thin  would 
reduce  the  annual  i-osl  from  ll  l..5.5:i  toab'»il  1I2.IHN),  a  loliil  nuviiiu 
of  approximately  £2..50O  {nt  inniini. 

1'lie  prebmiiinry  eiwt  nf  carrying  OU^Uu-  clinnip  wmild  !■<■  approxi 
Miiilrly  as  (ollowit : 

.ini'r»iiin  III  "I 'iliiMinlr 

i  .'IIIIK  wliii'li  M     tl..5tNI     0     O 

k  I  <    ii<riiriiii  I  .  I.  M  l,4iMt     0     O 


I'lilnl.  «ii\ CI.IMMI     1)     O 

Tlii'iiildllionul  |Mnls,  lanli  rns,  ,tr,,rai|UiM'dtoriinipl(<t<<tho  nehrine 
(about  lUUI)  would  iiwl  (loiii  £12  lo  CL5  im  h.  ninoiiiillnu  in  nil  In 
aboul    £II.INMI. 


Correspondence. 


XATIOXAL  UXION  OF  SCIENTIFIC  WORKERS. 

TO   THE    EDITOR   OF   THE    EI,EC-TRICI.\X. 

.Sir  :  Will  you  allow  nie  to  explain  further  the  nature  and 
oVijects  of  this  Union,  of  which  an  advertisement  is  appearing 
in  your  columns  I 

It  is  generally  recognised  that  there  is  a  great  and  increasing 
danger  that,  in  the  work  of  "  reconstruction,'"  claims  of  science 
to  its  rightful  jilace  in  the  national  life,  as  well  as  the  interests 
of  its  workers,  will  be  overlooked.  The  founders  of  the  Union 
believe  that  the  danger  will  be  averted  if  .scientific  workers 
adopt  that  form  of  organisation  which  ha.s  proved  in  the  past, 
and  is  likely  to  prove  in  the  future,  the  most  effective  method  of 
e.xercjsing  political  and  industrial  influence.  The  essential 
characteristic  of  this  form  is  that  the  Union  shall  be  completely 
representative  or.  if  possible,  coiniiletely  inclusive  of  all  mem- 
bers of  the  profession  on  an  e(|ual  footing. 

It  is  such  a  Union  that  we  are  trying  to  form.  The  quali- 
fications for  membership  are  "  adequate  scientific  training," 
and  the  ""everyday  jiractice  of  science."  (|ualifications  possessed, 
of  course,  by  a  great  number  of  electrical  engineers. 

Feeling  that  it  would  be  absurd  for  an;."  self-appointed  body 
to  lay  (lown  rules  jiermanently  binding  such  a  Union,  the 
originators  are  confining  their  efforts  for  the  pn-sent  to  setting 
up  a  preliminary  organisation,  which  will  result  in  the  sum- 
moning of  a  general  meeting  having  the  authority  neces,sary 
to  place  the  Union  on  a  pcmiaiient  basis.  In  the  (lamphlet 
which  the\  have  issued  (for  which  all  who  are  interested  are 
urged  to  write)  some  suggestions  for  aims  and  methods  of  action 
are  given,  but  the  main  part  is  devoted  to  a  description  of  the 
preliminary  organi.sation.  They  would  urge  that,  while  the 
details  of  the  constitution  of  the  Union  are  still  un.settled.  a 
disagreement  with,  those  suggestions  is  no  rea-^on  for  refraining 
from  taking  part  in  the  organisation. 

We  are  often  asked  what  is  our  attitude  to  o.xi.sting  pro- 
fessional bodies.  (If  course,  we  recognise  to  the  full  the  neces- 
sit\  of  the  work  that  they  are  doing,  chieflv  in  regulating  the 
internal  affairs  of  the  )>r<>fe.ssion.  But  most  of  them  do  not 
attempt  to  exert  external  inllueiici'.  and  least  of  all  political 
influence,  for  which  their  oriuin  and  constitution  renders  them 
entirely  unlit,  just  a,s  the  constitution  of  our  Union  would  make 
us  entirely  unlit  to  meddle  in  the  mailers  whiih  are  now  in 
their  chari.'c.      I  am,  Ac. 

NiiuM.w  H.  ('.\MniKi.i. 

(IJeneral  S.Mn>Iar\   N.U..S.W.). 

.N.itih  l.o.i:.-.  i.i.i-n'sroad.  Teddiiigloii.  Feb.  S. 

12}  I'KK   CENT.   AWARP. 
m   riiK  KunoR  ok  thk  klkiTRKUx. 
Siu  ;   .Mav  I.  thioiigh  \  our  esli'enied  columns,  ijniw  utteiilioii 
to  an  injustice  lo  whii'h  a  large  nuiiilx'r  of  \oiir  regular  r<<«ilers 
iiiinielv.  the  clerii-al  sections  of  I  he  leejinical  Muffs  of  the 
geneniting  Klalions  lhrou(ihoiil  the  Kinvdom     are  iminti-nlion- 
iillv   liable  to  be  siibjeiled  al   ihe  pre.seni   time,  through  lilin- 
inlerpretaiion.  or  rather  rofi.iVf./  inli-rpn-lation.  of  ||«>  word 
■  lei  linnal    "  as  einplovetl  lu  ih"'  Awnnl. 


II,' 

I..  1 . ,  . 

nnullieiTlUM  ImK  ' 
iinilrrlAliitiiis  >'  ' 
lirnmli  i»  ru  ml,  .    -    , 

111.  1-  ..,  him-evrr.  Imm  ..11 
inliTpn-lAlioa  a»  U'l«is<u  nni- 


.•iK'<ii<>«ti..ii  ..(  lli<> 
•III  UlAl   ttie  Inlfrr 


. .  n  .Isiigpr  nf  divmily  ol 
111  Aiinlhrr  by  mwion  «(  the 
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obscurity  enveloping  the  words  "  technical  str.flf  "  given  in  Sir  George 
Askwith's  award,  and  consequently  injustice  is  likely  to  be  inflicted  upon 
a  large  number  of  clerical  staSs  through  possible  misunderstanding  of 
its  broad  application  (in  many  cases,  it  may  be,  through  no  lack  of 
appreciation  of  the  staffs  by  the  engineer  a:id  manager,  but  through  an 
unintentionally  mistaken  distinction  between  the  functions  and  relative 
importance  to  the  undertakings  of  the  engineering  and  the  clerical  sides, 
to  the  prejudice  of  the  latter),  the  essential  fact  being  overlooked  that 
an  electricity  works  technical  staff  must  comprise  not  only  the  engineer- 
ing but  the  concomitant  clerical  section  of  th"  complete  works  organisa- 
tion. 

It  need  scarcely  be  mentioned  that  th"  clerical  staffs  as  a  whole 
(amongst  whom  are  many  highly  competent  men  belonging  by  virtue 
of  examination  to  professional  organisations  relating  to  their  craft,  just 
as  do  the  engineers)  are  amongst  the  most  whole-heartedly  and  con- 
sistently loyal  and  capable  assistants  of  the  engineer  and  manager, 
and  of  his  subordinate  engineers  ;  but  though  he  is  the  first  to  acknow- 
ledge this  fact,  his  desire  for  their  due  recognition  by  others  is  occa- 
sionally liable  to  be  over-ruled. 

In  the  name,  therefore,  of  the  large  and  essential  body  of  your  readers 
constituting  the  staffs  in  question,  I  venture  to  ap()eal  to  you  to  exert  your 
valuable  influence  on  their  behalf  to  obtain  from  Sir  George  Askwith 
himself  his  definite  ruling  that  the  clerical  sections  of  the  technical 
management  of  electricity  generating  works  aic  within  the  scope  of  the 
word  "  technical  "  as  e.nployed  by  him  in  his  Award. 

This  ruling  would  settle  th?  question  fin  illy  and  would  appear  to  be 
necessary,  as  it  is  noith-^r  just  mrdesirable'that  each  undertaking  should 
be  left  with  tho  option  of  placing  its  own  construction  upon  a  Minister's 
award,  the  purpose  of  which  is  strict  uui/orm/y  of  application. 

YoJ  will,  of  coar.se.  be  aware  that  the  Bristol  Electricity 
i'oniriiittee,  ani  H.  F.  Proctor,  Es:].,  th'/ir  engineer,  have  given 
the  word  ""  techn'Cdl  "  its  bro  vd  interpretation  by  applying 
the  award  to  ■"  all  e;nployees  i)[  the  department  (both  sexes) 
wh"ther  en^agej  on  generation,  distribution,  office  work  or 
management,  or  otherwise,  who  are  in  receijtt  of  a  net  wage 
or  salary  not  e.xceeding  £250  per  annum. 

If  you  could,  therefore,  obtain  Sir  Oeorge  Askwith's  pro- 
nouncement to  th"  e.Tect  that  the  interpretation  of  the  Bristol 
■department  is  correct,  and  that  all  undertakings  must  act  in 
accordance  therewith,  you  would  not  only  remove  the  existing 
.anomaly  but  render  a  lasting  service  to  the  whole  of  the  clerical 
members  of  the  works  organisations. 

Apologising  for  the  length  of  this  letter,  and  assuring  you 
of  our  keen  appreciation  of  any  steps  you  may  be  good  enough 
to  take  in  the  matter  on  our  liehalf. — 1  am,  &c., 
Feb.  7.  "^  t'lUEF  Ct.erk. 


I..ogal    IntelHjience. 

Aldworth  v.  Smith. 

At  Ih-  .Niillin^li  1  II  .\iii/.c<  om  Siturdiy.  .Mr.  John  .\ldworth,  general 
inini;<'T  lit  111"  Corpiir.ition  traniwayK.  ducd  .Mr.  O.  K.  Smith  for  damages 
(or  liliel.  'I'h"  IIIh-I  <  iiiisJHied  in  an  accuHutiiin  against  plaintiff  that  he 
r»n  oviTcrowilcd  lra:ninri«  to  the  danger  of  the  public,  and  there  also 
wef  chnrniK  o(  a  |i<Tfional  nature. 

.Mr.  IIoIIh  Walker,  K.C..tt:id  .Mr.  B.Campioii  appcued  for  Ih"  plaintiff, 
iind  d"fen'l  I  It  np|M-ired  In  perwm. 

.Mr.  Wtl.KKii  Htii'_erl  that  .Mr.  Aldworth  liil  been  li»  years  manager 
<>(  Ih"  Nottiii^ham  tr«-iiw.iy>.  iind  <lefend«ni.  who  wav  living  iit  Bulwell 
nn-l  W.H  in  tli-  liabil  of  mmu'i  a  tranifur  ticUel  from  Highbury-avenue 
to  ih'  Niltiii/hin  roid  »eitiiiii.  Huc-ined  to  Irive  an  idea  that  he  was 
|i«yin;<  in  >n-  thin  h-  uiiKhl  to  liavi'  paid,  nml  he  wrote  a  series  of  letters 
to  ,Mr.  .\liU.irlh  and  to  certain  ('oiin'illor»  upon  the  siiliject.  He  also 
mvie  al|i';<.t'ion<  of  unlriilli(iilii<-Kn  and  IvIiik  against  plaintiff  and  re- 
(!«•<  l'-<l  up m  III"  man  i>teiii"iil  of  Ih"  tr»mwoyH  generally. 

I'Uii'iir  Kavci'vid"n  )'  ami  d-nUid  the  whole  of  defeirlant'H  allegations, 
liul  U'  aln  It4'd  in  <r"«i  ei.inin-.tion  that  lli-  liiilwell  caiM  were  over- 
«r'>w'l  ■'!  iixiiij  I'l  war  condilloiis. 

1,2  Ih"  eviili'ii'e  for  plnintifT  niirt  defendant,  the  jury  re. 
'  It  for  plnintifT  for  £20  on  Hirer  lellerH,  and  liio  builship 

■  I    for   Ihi.   amount    with   ro«ti.      An    iiijiiip  lion    wa<   nUn 
V"  I"   I   t  .,  M.I  rlefeiidini  to  prcveiii  the  i.|„  I  itJMii  of  I  li.'  I.l.il«. 


Piitoiit    Record. 


Hl'f-:'ll  M'vno.NH  fUlll.lKHKI). 

■"■  tpf(4ft(alinnt  fKtnUy  pyblnhtj  hav*  bttn 
(H.,.n  1>  I'KYOit,  Chvltrtd  Paltnl  Al€illi, 


C  W.    Combined  pimpi  «nd 

'  <■.  C.  W.    Eirclric  inolori, 

:>bltt  lhrou(h  buikhoda  or 


Sdc.  Anon,  pour  l'Eclairage  Electrique  des  Vehicules.  Apparatus  lo 
advancing  ttie  spark  in  internal  combustion  motors.  (9/9/16.)  (Addition  t 
17,934/16.)     109.781. 

;.-iKLlAR.  1.     Electric  accumulators.     (29/12/15.)     102,976. 

1917  Specifications. 
Smith,  P.  F.  &  Rdbinson,  V.  S.     MjthoJ  of  and  ; 
control  of  pitrol-elsctric  and  other  electric  transmis 
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2,475 
5,528 
6,023 
7,557 
10.072 
10,588 


11,035 
14,430 


cuum  tube  having 
A.  S.     Apparatus 


for  automatic  electric 
on  vehicles.   (2/1/17.) 

(Cognate  application  1,095/17.) 
Yanai.T..  Ohtani,  G.  &  Yaco,  S.     Electric  lamp  or  other 

a  coppir  leading  wirs.     (26,1  16.)     103,648. 
Armstrong,  Whitworth  &  Co.,  Sir  W.  G.  &  Cheethai 

applicable  for  electric  lighting.     (8/1,17.)     112,320. 
McLead.T.     Electric  switches.     (20,2,17)     112,344, 
YuvAMA,  S.     Electricincandescent  lamps,     (19,4,16.1     105,764, 
Hyman.S.I^.SiStolsElectrophoneCo.     Electrophones.     (28,4;17,)     112,wt6 
Johnson,  F,l,    Terminal forelectricconduit,     (14,2/16,)     111,834, 
Electrolytic  Zinc  Co.     Electrolytic  anodes.    (26/7,16.)     108,311, 
Jackson.  W.  J,  Mellersh,     (Phillips-Brinton  Co.)    Contact  makers  and  inter- 
rupters  for  ignition   systems,     (4/1/17.)     (Divided    application    on    177,17.) 

112.391. 
lORANic  Electric  Co.    (Cutler-Hammer  Manufacturing  Co.)    Electric  circuit 

controllers.    (31/7,17.)    112.393, 
Akt.  Ges.  Brown,    Boveri   et   Cie.      Magneto-electric    ignition    apparatus. 

(31/10/16.)     111,100. 


APPLICATIONS  FOR  PATENTS. 

Note. — The  undermentioned  Applications  (except  those  marked  t)  are  not  open  la 
public  inspection  until  after  acceptance  o/  Complete  Specifications.  Those  marked  *  are 
open  to  inspection  12  months  alter  the  date  attached  to  them,  ii  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
ol  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  a  fixed. 


ry  23,  1918, 


1,301   MacCallum,     Incandescent  lamps, 

1,313  Hornby,     Storage  batteries, 

1,315  Platt,  Bros.  &  Co.  &  Colin.    Apparatus  for  electro-plating  articles  having 

holes. 
1,318  Wilson,     Telephone  apparatus. 

1,321   Fuller  Accumulator  Co.  &  Brown.     Lamps  for  aircraft. 
1 ,333  RsvELL,     Swing  bracket  for  electric  lighting. 
January  24,  1918, 
1,359  DlTCHFiELD.     S;lf-generating  electric  power  plant. 
1.361  Whipp.     Incandescent  lamps. 

1.376  Jacoby  &  MossAY.    Cooling  dynamo-electric  machines. 

1.377  Barr  &  Stroud  &  Macgill.    gtepby  step  receivers  working  on  magnetic  gearing 

principle. 
1.387  Splitdo,;f  Electrical  Co.     Ignition  system.    (18/5/17,  U.S.) 
1,399  Layton.     Incandescent  lamps, 
1,402  Ferrier,    Telephone  receivers  and  transmitters, 
1,407  Jaggi,     Electricigniter  for  combustion  motors,     (24/1/17,  Switzerland,) 

January  25,  1918. 
1.430  Thomas,     Electric  fuses, 

1,440  Day.     Brush  connections  for  electric  motors  and  dynamos, 
1.463  B,T.-H,  Co,     (G,E,Co,)     Safety  lamps. 


Ell: 

1,483  Suchosta' 

1,493  Pjlinow, 

systems. 


Elect: 


resistance 
Magneto  motor. 
(Wjstern  Electric  Go.,  partly.) 


Mi;Tin:  sjvitchin;  telephone 


January  26.  1918. 
1.531  HOYT.    Transmitter  diaphragms. 

1.539  Hunt,    ( Bryant  Electric  Co.)     Electric  attachment  plugs. 

1.540  Rutherford.     Electric  lamp  holders. 

1,567  Phce-nix  Dynamo  Mfg.  Co.    Plunger  type  brush  holder  with  pivoted  head. 

January  28,  1918. 
1,577  Archer  &  Bein.  ■  Locking  device  for  electric  lamp  holders, 
1,610  Neville.     [nstrum:nt  for  teaching  Morse  code. 
1.620  PiEPER.     Electric  machines. 

1.626  PuRDAY.     Glands  and  stuffing  boxes  for  elect  ic  cables. 

1.627  &  1.632  Submersible  &    J.  L.    Motors    (Ltd.)    &    Whitehorn.    Dynamo- 

elec  ric  machines. 
1.634  R.  Bosch  Axt.  Gss.    Devicesfor  regulating  voltage.     (26/1/17,  Germany.) 
January  29.  1918. 

1.686  B,T,-H,  Co.    (G.E.Co.)    Storage  battery  charging  systems, 

1.687  Suchoctawer.     Dynamo-eleclric  machines.  > 
1,690  Juhlin&Peck,     Dynamo-eltctric  machines, 

1 ,697  A,  G,  Brown,  Bovbri  et  Cie,     Electric  ignition  apparatus  for  internal  combus- 
tion en!:ine5,     (13/2/17,  Germany,) 


Voluiileer  Notices. 

COUNTY  OF  LONDON  VOLUNTEER  ENGINEERS. 

Headquarters:    Haldertoii  street,  O.xford-stieot,  \V.  1. 

Ollicer  Coinmunding,  Lieut. -Colonel  (J.  15.  Ulav,  V.D. 

Orders  for  the  Week. 

(Mlieer  of  the  Week.— See.- Lieut.  II.  .1,  CoMinv, 

Next  for  Duty.  —  Lieut.  I'.  Bowden. 

Monday.   Keb'.    IK.    -No.  W  ("ompiinv.  ti.:tl)-,S.:i0,      Itccruils'  Drill.    Ii,:i(l- 

«.:io.      SixnalliiiK  .^eilion,  (i.DO  S.:tO. 
Tuesday.  I'Vb.  111.      Lecture  on  Demolitions  at  (l,:ill,      I'liysiciil  Drill  iind 

HaVonel   KiKhtiiiK,  ".ISO. 
W.MliK.Mdav.   Kel..  20.      No.    I  CMi.iimiiv   Kiih cii.  Iinicnl s.  .'ii,,  i;,:i(l  S,:tll. 

Itrcrii'lts'  Drill,  (l.:iO. 
■riiiirsdav.    h'eli.    21.      No.    2    C.inipaMV    lOi.l  n-n.  Iiiiicnl  ■,.    ,«i.,.    (i,0  .S,0, 
ItiM-ruils    Drill,   (1,:)()-S.:H1.      SiKiialliii«  S,r(H,ii.  (I.:i0  S,:I0  :     Aiiibu- 
lane  .Section.  (l.:i(l  S.;«t. 
I'ridav.  I'eb.  22.      Musketry.  U.'MV  H.O. 

.Saliiiday.    Keli.    2:1.      KnoKinc.    &r  .    Im    ( h.'    whole   Coiiis,    i;  I,",    I   l.V 
Musketry.  2.4ri-4.4."). 
.Si'KCHi.  NnrLK-*. .- All   Diilln  will  take  place  at   he.r,l,|  iiiii  li-is    unless 
otherwise  slaleil, 

Ueiriiils  will  attend  for  rnKineeiiiiK  iiiHtrnetiun  » il  li  I  lie  (  oiupanies. 
The  .Medwiil  (lllleer  will  atlen.l  on  ThiiiHdny  eveniiin  fm   1 1.<- examina- 
lion  III  leeniilfl, 

N,<',0,H  niid  men  may  allend  parades  with  i  oinpaiiies  oilier  lliaiiihe 
one  I.,  »lo.  h  llwn   i.l.'  ailaelieil 
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Commercial  Topics. 


Excess  Profits  Duty. 

On  the  application  of  the  British  Ignition  Apparatib  A.ssociation 
( Ltd. )  the  Board  of  Refcret-s  has  fixed  th?  statutory  jK-rcentage  at 
11  ])er  cent,  tor  companies  engaged  in  the  manufacture  of  magnetos 
for  ignition  i)uq)osjj,  and  11  per  cent,  plus  2  per  cent,  in  the  case 
of  other  businesses. 

*         *         *         *. 
Electricity  Supply  as  a  Key  Industry. 

The  Council  of  the  Xewcastle-on-Tyne  Chamber  of  Commerce  lia.s 
decided  to  put  on  the  agenda  at  the  ne.xt  meeting  of  the  Associated 
Chambers  of  Commerce  Conference  a  resolution  urging  upon  the 
Government  to  recognise  the  public  supply  of  electrical  energj'  as  a 
key  industry,  to  amend  the  defective  Jegislation  governing  electric 
power,  to  en-ourage  the  establishment  by  i>rivate  enterprise  of  an 
adequate  electrical  sujiply,  and  to  conserve  our  coiil  resources. 
*         *         *         * 

Co-operation  of  Tramway  Undertakings. 

Tlie  recently  constituted  Board  of  Trade  Tramway  Committee  has 
issued  a  circular  letter  to  tramway  uiulortakings,  a.sking  for  co- 
operation.in  forming  .Area  Sub-committees.  The  circular  states: — 
It  will  Ijc  apparent  tli  it  tlic  work  involved  is  of  great  magnitude  and  of 
national  importance,  and  the  committee  have  been  giving  ver\-  serious 
consideration  to  the  machinery  which  they  will  set  up  for  the  purpose  of 
carryin?  out  the  duties  imposed  upon  them  by  the  terms  uf  tlii-ir  reference. 
For  this  purfiosc  it  has  resolved  to  divide  the  lountry  into  nine  areas, 
which  will  Ix-  placed  in  four  groups  under  sub-iommittcrs  of  the  com- 
mittee to  be  termed  '  .Area  Sub-Committees."  The  nine  ureas  will  be  as 
follows': — (1)  .Mi-tro|H>litan  and  Ea.st  Coast,  (2)  .South- Kast  and  South 
to  Bournemouth,  (."{)  .Sf>uth-\Ve.st  and  ,South  (excluding  Bournemouth), 
(4)  Midlands,  (.">)  Uncashire.  Cheshire  and  Wales  (North).  (i>)  Yorkshire 
and  Lincolnshire,  (7)  Northern,  (8)  .Scotland  ami  (!»)  Wales  (South). 

To  aisist  the  Area  Sub.(  'ommittees  in  carrying  out  their  investigations, 
it  has  been  decided  to  invite  representatives  of  the  tramway  under- 
takings in  each  area  to  act  in  a  consultative  capacity  as  local  advisory 
coramitta^j.  1  aTi,  th-irefore.  t)  inquire  whether  my  oomraittec  msy 
rely  on  tha  co.opjration  of  your  Tramways  Conmitteo  in  giving  effect  to 
th')s3  prop:)sals. 

It  is  Htit^d  thit  th'^re  h»<  been  an  immediate  and  favourable  n-sponse. 
and  already  a  lariie  numlx-r  of  undertakings  in  im|)ortant  centres  have 
•ignified  th-sir  willingn"4s  to  uo.oiK-rate  in  forming  the  .Area  Sub-Com- 
mtttea.i  and  in  many  <ilh?r  cis/s  the  chief  executive  officers  have  promised 
th'.-ir  avtivu  aisistance. 

«  *  *  * 

Prop3i3d  British  Manufacturers'  Corporation. 

.Sir  Cliirle.  M;iri  IIc'm-.-;;.  ihiiiriu  in  an  I  a  maniging  director  of 
Me<srs.  .1.  Maiidleieg  \  C.i.,  of  reiilleton.  i<  pla  ing  before  British 
nianufa'-'turcH  anl  producers  an  intcreiting  sihe.nc  on  national  linci 
for  tho  cxteasioii  of  the  British  cx|iort  trarle  after  the  war. 

Thit  a  large  (•.xtensiun  of  nur  export  tradu  is  vitally  ni'ie<siiry  if  we  are 
to   provid'!   I-  Mitinuous   cinploynirnt   and   smc-csstully    carry    the    huge 
liurdan  of  tax  ition  thil  will  be  our  permanent  portion  is  not  to  Ix-  denied, 
and  it  ia  equally  ini<ieniabli'  thai  preparatory  action  is  urgently  necessary 
in  order  to  b.-  remly   wh"ii  |»-at  e  is  restori'd.      Sir  I  harles  .MandlelxTU 
pro|H»ci  til"  fiirniatiou  ••(  a  Hrilish  .Manufacturers'  t'or|Miration  for  the 
aperilie  purpose  of  secliin/  and  olitaiiiing,  by  iiie  iii„  of  ilin-ct  efforts  on 
the  iipol.  inereaseil  inid"  in  foreign  markets.      No  exisliu'.;  assoeiutiou 
hi»«  this  for  its  din-rl  object  :    the  new  sehemi-  would  take  in  nil  classes 
of  minufaetiirers.  and  llie  pro|H><HMl  ('or|Kirati 
CMni|N<te   with   other   bodies  ol  nianufa'tiirers. 
ii'il  i^onmtic  bill  eoiii;ileni"n'iiry  lo  the  Coveriiii 
'        '  \port  trad-.     Th  •   Hiilish   .Manufacturer* 
I  radin)(  eiMupany  (or  I  h"  eariiin',1  o(  diviilei 
li  would  eon  lis'  oI  l»'ti  t  o|ip>irluni  i"s  for  > 
I  li    export  traih',  would  uo  to  ni'Miiliers. 

Til-  ri«ineii  of  lliii  Hc'iMU"  II  llie  nppUc.ali n  a  lariie  seale  of  the 

iiriiiiiple  of  Mueeeisdil  foreiun  Ira'li'  a.  alrviily  priived  in  the  e,i«r  of  oui 
arijer  linns      Tii iin.iriably  rely  on  Ih^r  "  iii  mi  on  the  spot,"  highly 

capibln  ri-od 'nl  r.'pr.M  nialives,  wh'«r  knowl 'd||i-  o(  the  coiintrirs  to 
wliieli  Ihey  ntf  alta<liei|  ant|  thi'  r  ■quironi'-iils  and  iiMtonis  of  the 
1  inhaliila  itiiari' invaluiM  ■.  It  is  pr  .|Hm 'il  topinploy  '  auiMls  inchariir, " 
reiKn  •  iiniii  n  ial  <  <iiTe<  lo  i>'  I  on  similar  bn»«  for  all  m  tniifaeturors 
iiK  the  I'orporntiin  Tli -y  would  he  prit'lcally  in  the  |HMition  of 
ipal<  on  III-  s|Mit,  tilt  nitiii.1  ai  Milling  a^ii'iiU,  bill  nelrellng  and 
oitiii^  si'llint;  n|{<Mii  1  wln-re  required,  coiiiil^'iiiiv  nllrmptii  at  chi- 
V.  ri'porliii'j  on  |iiin  haier*  slatm,  aciinu  lor  tutniifai'liirerii  in 
■  ie«.  ami  Keiiernlly  proli<iliiw  Ih'ir  lnlrri»l«  II  would  lie  their 
1  •««  lo  p.ii  ni  •in'n-rs  ol  the  llfiiinh  nioiiutai  tiirer>'  Corporation  ahead 
leiune  ini|ielilor<  bv  pr 'inpil*  roni'iiunic^tiiiK  e  irlv  n"ws  of  |i<is«ilih- 
o|H<ninK«.      Th'ir  nervi  e>  would  Ih<  an  iKeliil  lo  ihe  lartfrr  hou«e« 

and  t  •  Ira  I"  loinlnnei  and  a latiotn  n<  lo  tha  sniaH'r  individual  l)riii«, 

lor  IhoiiKh  a  llrni  nny  •"•  well  repr    tonled  aliroad  il  tan-lv  < mers  overy 

I'll-   '    ageiila  III  I  htrje    "    would   have   ihe   aid   o(  loiniii'trnt 

ITs.   and    would   r<<laiii  exjinrls  I  •  axial  Iheiii   in   miller.   rr<|uirint( 

hiiieal  kiiowlnlKiv      In  this  ntrv  (hprr  will  lir   llrilMh   Maniifar 

rrr»'  ('or|Miration  oflli  i,a  m  ||i .  prinel|Ml  manufaeliirinK  inilrrsi,  each  of 
hii  h   will    lip   a    liurraii   ol   inlormalioii   In  tiii<iiil>pr«.    Willi    nianaiirrn 


selected  for  their  knowledge  ol  export  trade  routine.  Sir  Cliarles  Mandle' 
bera  contemplates  a  membership  of  a  thousand  as  a  beginning,  with  a 
.subscription  of  £100  or  £200.  With  an  annual  fund  of  £100,000  or 
£200,00ft,  very  strong  inducements  could  be  offered  to  the  right  men  to 
become  "  agents  in-charge."  The  proposals  are  (we  are  informed)  being 
very  well  taken  up  by  manufacturers  in  all  part.s  of  the  kingdom,  and  as 
foon  as  a  sufficient  numVier  have  intimated  their  approval  a  Provisional 
Committee  will  be  formed  to  establish  the  British  Manufacturers' 
Corporation. 

*  »  *  » 

Manufacture  of  Goods  in  Australia. 

The  draft  of  the  I'ubUc  Contracts  Bill,  which  was  recently  passed 
by  the  \'ictori.in  l-cgislative  Assembly  provided  that  all  goods  of  the 
value  of  £11X1  purchased  by  local  authorities  must  be  of  Australian 
manufacture,  unless  the  Minister  certified  that  the  goods  could  not  be 
obtained  in  .Australia  except  at  an  unreasonable  price  or  after  undue 
delay.  The  I.*gislative  Couniil  raised  the  maximum  allowance  of 
imported  goods  from  £100  to  £.'ilMi.  On  the  Bill  going  back  to  the 
As.sembly  there  was  opposition  to  the  amendment,  but  eventually 
the  House  agreed  to  eomproinise  by  raising  the  amount  to  £250. 


mid  not  overlap  or 
Tlie  pro|MiHids  are  mil 
I'-iiC.  plan,  (or  extending 
'  lorporalion  wouUI  not 
d",  as  Ih"  entire  iN'nelits, 
iii'lui'liii/  and  incnMKini; 


Electricity     Supply. 

Extensions. 

Barrow-in-Furness.  -At  the  last  mcaing  of  the  Ctuiuil  it  Ava.s 
decide  I  on  the  re  .imnieadation  of  the  Committee,  to  apply  for 
sanction  to  borrow  £l.'i,387  for  a  new  ge.ierating  set. 

Bedford. — The  Council  has  de.-idel  to  put  down  an  adtlitional 
geaerating  set  of  1.500  kw.  at  the  electricity  works. 

The  chiirmin  of  the  Electric  Lighting  Committee  (.Mr.  .Sowter)  stated 
at  th"  la<t  m'?:'ting  that  the  output  for  some  time  varied  from  2,530  kw. 
to  2,590  kw.  Th?ir  generating  plant  was  capable  of  2,750  kw.,  but  the 
i-apacity  of  the  Iwilers  was  only  2.tiOO  kw.  They  ho|K>d  to  get  the  new- 
plant  working;  by  .March  or  .April,  and  that  would  give  them  au  a<lditional 
1,500  kw.  Their  obligations  would  then  be  increased  to  3,975  kw..  as 
against  a  capacity  of  4,100  kw.,  leaving  a  margin  of  only  125  kw.  .As 
against  thit.  the  Council  had  already  received  appUcations  for  cner^v 
from  certain  firms  for  7liO  kw.  The  tin mcial  aspect  was  set  out  fully  in 
the  engin-er's  report  of  Jan.  11.  The  additional  turbine  would  save  at 
least  10  per  cent,  on  coal,  or  £1,400  |H'r  annum,  and  that  part  of  their 
plant  which  it  was  uneconomical  to  run  at  the  pre.sent  price  of  coal  would 
be  brought  down  from  311  percent,  to  18  |X-r  cent.  They  were  told  that 
fa  -lories  were  coming  to  Bedford,  and  tho  town  must  keep  abreast  of  the 
tiui-s. 

Blackburn.  -The  Council  haM  decide;!  to  apply  to  the  Ut!.  Boar" 
for  sanction  to  borrow  £1 1.5,01  H)  for  a  new  electrical  generating  statio" 
at  WhileMrk. 

Th"  Kleetricity  Committee  hail  pn-vinusly  consider»-<l.  and  adopted, 
a  nqi.irt  by  borough  elwtrical  engineer  (.Mr.  P.  P.  Wheelwright),  on  the 
urgent  necessity  of  providing  a  proper  supply  of  electricity  for  the  town, 
and  to  economise  in  coal  consHui|>tioii.  They  had  n-commended  that 
step*  be  tikeu  at  once  lo  er»-ct  on  ill-  iile  at  Whilcbirk.  the  first  instab 
nval  of  the  plant  at  the  propos«'d  new  works,  to  consist  of  a  5,0(»0kw. 
genirating  set.  anl  Ihit  arrangeiueiilN  !«•  made,  if  possilile,  with  the 
Cvs  roni'uittei-  (or  lie-  Iniilers  to  Is-  gai-linsl. 

Elland.  .\pplieatioii  has  been  made  to  the  Ul).  Boaril  for  winetioii 
to  a  loan  uf  t2.ll  •■•  for  electrieit\  supply  extensions. 

Newcastle  (Stalls.).  '.>n  the  n-  ommendatiun  of  tho  F.le--tricity 
Coiu'iiittee,  il  his  bee  i  de  idr  1  to  apply  to  the  Ut!.  lUiard  for 
sm  lion  to  b.irrow  t:i,o;Hl  for  liiikmj  up  the  elc.-trii-ily  undertiikiiign 
of  Ne.v.-.Mile  an  1  Sioke  onTreul 

Stepney  (L3ndon).  -.Acting  on  the  advi^r  of  the  onginep.-  ami 
mi'iue.-  of  Ihe  elelriity  works.  Mr.  W.  C.  P.  Tiipper.  the  Kle.- 
tricity  Supply  Coiiniitlee  ro-omuie.id  the  erti'titin  and  e  piipm.-nt  of 
an  addilioii:ii  siib-slatioii  in  tliK  iinrlhe  isterii  part  of  Ihe  iHirongh.  nt 
nil  eiliiii  lie  I  cost  of  v'.M>.OW>. 

Wolverhampton.  Appticatiuii  >*  to  lip  made  to  the  Ut!.  Bonn!  for 
Hiinclion  lo  lHuro»  vM  t*,->**f  for  alterations  to  sw itchlMuird.  (2) 
»::12«  (or  a  :UNl  k.v.o,  Irnivsfornicr.  Siiggi-stions  o(  the  Khvlneal 
Kngimvr  that  the  main  swilchbo,>rd  Im-  splil  into  wvtions,  and  that 
rrnclaiiee  ciiils  Ik>  proviiliil  and  ciuinivtiil  lirtworn  Ihe  varioiw 
se<'tioiis,  nl  a  cost  of  £I,.'>I»H.  have  Uvii  approvcsl  ami  lenders  ntv  lo 
he  obtained  _      .       | 

(■(Micral. 

A.E.S.E.  Progreu.  The  annn.l  in.s-lin^;  ..(  the  A^s.s  i.ilom  ol 
Khslrii  al  Sialiiiii  Kiigiii(vrs(  London)  wiw  hold  on  Feb.  5  nl  SI.  Bri<ip 
Instil  ule 

liver  2INI  ineinU'r.  wi'f  pivM-nl.  lepi  i'.iii.\  mi^l  mum 

.i|w»l  rie.lrii  ilv  .uppiv  iindrrlaklni;.        I  M.     H    W    lleal>. 

llalloriKa),  gave  ana.  ..•uiil  o(  lh,>  »,.rk  .  1  '  ■   lion  I  oinniilloe 

during  Ihe  |MWil  few  nionlh.  and  the  \ery  giaiil>iii|i  iiilluv  of  new  nirm 
lH'r«.     The  Srlecllon  Coniniiller  had  lu.isird  thai  nnU  qualiDeil  ritginerrii 
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■vrere  acoepted,  and,  in  consequence,  many  applications  were  refused. 
He  ho|>ed  that  in  the  near  future  the  Association  would  cater  for  a  junior 
section.  The  Committee  had  kept  in  touch  with  the  kindred  Associa- 
tions in  Scotland  and  the  Provinces,  and  at  the  National  Conference  to 
be  held  on  the  11th  inst.  representatives  from  these  would  be  present. 

The  secretary(Mr.  W.  A.  Jones,  Leyton).  read  the  annual  report,  in 
which  he  mentioned  those  cases  of  members'  disputes  with  employers 
wliich  the  Association  had  been  compelled  to  take  to  arbitration,  and 
in  all  of  which  they  had  been  successful  in  tlieir  claims.  The  membership 
now  comprised  all  grades  of  technical  staffs,  frum  chief  assistant  to  junior 
engineer,  and  there  had  recently  been  a  marked  increase  in  the  number 
of  senior  engineers  joining  the  .\ssociation.  The  balance  sheet  showed 
the  .\ssociation  to  be  in  a  healthy  financial  condition. 

On  account  of  his  leaving  Battersea  to  take  up  a  new  appointment, 
it  was  regretted  that  Jlr.  Healy,  to  whose  energy  the  Association  owes 
its  prc'ient  flourishing  condition,  had  found  it  necessary  to  resign. 

New  oflicers  were  nominated,  and  the  following  were  elected  ;  President 
3Ir.  A.  ('.  Bostel  (Croydon):  vice-president.  Mr.  W.  J.  Jeffery  (Charing 
Cross,  West  End  &  "city  Electric  Supply  Co.);  hon.  secretary  and 
treasurer,  .Mr.  W.  .A.  Joiies  (37,  Wallwoo'd-road,  Leytonstone,  E.  11); 
I)ublicity  secretary,  Mr.  (_!.  ('.  Law  (Barnes). 

The  Committee  consists  of  Messrs.  Chapman  (L.  &  N.W.  Railway  Co.), 
Christmas  (Islington),  Clare  (Woolwich),  Ciffen  (West  Ham),  Healy 
(Battersea),  Hewitt  (Charing  Cross,  West  I'iad  &  City  Electric  Co.), 
.Mann  (City  and  South  London  Railway  Co.),  and  Wilcocks  (Hammer- 
.smith). 

A  presentation  was  made  to  Mr;  W.  .\.  .Jones  for  his  ungrudging 
effort.s  on  behalf  of  the  .Association,  and  at  the  close  of  the  general 
meeting  a  few  memlx-rs  presented  cigarette  cases  to  Messrs.  Healy  and 
Jones  in  appreciation  of  their  services. 


On  Feb.  (>  a  meeting  of  Hull  Electrical  Station  Engineers  was  held 
under  the  chairmanship  of  Mr,  Shankster  (acting  chief  assistant  at 
S'ulcoates.lane).  The  following  resolution  was  passed  unanimously  : 
"  That  this  meeting  of  Hull  electrical  station  engineers,  having  in  view 
the  p<!ri(Kl  of  industrial  and  economic  reconstruction  after  the  war  as 
freshadowed  in  the  Whitley  report,  and  in  that  of  "the  Coal  Conserva- 
tion Sub-committee,  considers  that  the  interests  of  their  profession  can 
only  U'  effectively  represented  by  a  powerful  and  united  body  elected 
from  and  by  all  grades  of  station  engineers  ;  this  can,  in  its  opinion,  be 
iKrst  attained  bv  all  central  station  engineers  hectmiing  members  of  the 
.A.ES.K.' 

The  persons  present  unanimously  decided  to  form  a  local  brancli  of 
the  .A. K.S.E.,  and  in  the  meantime'to  apply  to  be  attached  to  the  Man- 
chester branch. 

Bootle.— Last  week  the  Electric  Power  mid  Lighting  Committee 
Hubniitted  proposals  to  theCoiincil  for  an  agreement  with  Liverpool 
Cor|K)ration  in  regard  to  a  bulk  supjily  of  electricity. 

The  proposals  included  the  interconnection  of  the  electricity  under- 
takings of  the  two  corporations.  The  .Ministry  of  Munitions  jnoposed 
this  as  an  alternative  to  the  provision  of  additional  plant  at  Bootle. 
Thr-  agreenient  provides  that  the  period  of  the  agreement  shall  be  three 
years  instead  uf  seven,  ti^rminable  by  one  vear's  previous  notice  in 
writing  in  the  event  of  Bootle  being  abl."'  ti>  obtain  more  favourable  terms 
(or  a  bulk  «»pply  from  other  jHirtieB.  The  dciiuuul  which  must  be  met 
by  l,ivcr|M.ol  Corporation  must  Ih-  H.OOd  kw.  from  the  commencement 
of  Mipply.  instead  of  l..)(l()kw.  The  traniwav  supply  of  electricity  to 
■  ontinii.-  to  Ih-  given  by  Uootle.  The  supply  "to  be  measured  at  Bootle 
ami  l.iv.-r|MM)l  iMuinrlaries  in  premiscH  to  l.e  provided  at  the  joint  cost  of 
I h"-  Corporation-.  Hoiplle  will  run  its  planl  in  commission  at  the  peak 
load.  .No  KTlditionil  plant  to  be  insl ailed  by  Bootle  during  tlie  three 
yearn  «.(  the  a;<reenient. 

A  lona  ili«i'US'iii>n  look  place,  and  an  anieiidinenl  was  carried,  making  it 
po^Hibli-  lo  lermiiiite  llie  aiireement  should  Bootle  be  able  to  obtain  more 
favourable  l.Tms  from  other  parties,  and  ijso  in  the  event  of  their  being 
nbl.-  to  gei|..rate  i.leclricily  themselves  al  e  clieapi-r  rate. 

I'llimiiU-ly  it  wa.  il».'idcd  to  adjourn  llie  fuillier  nmsidciation  of  the 

Carlisle.  -At  the  Cmineil  mwtinif  on  Tuesday  tin-  Council  griuited 
.Mr.  I",  W.  I'lirw  (city  pjeelricul  engineer)  iill  increase  of  sulary  from 
ViiHt  lo  ilUHt  iiM  (roni  April  I  neM,  uith  two  fuillier  aiuiiiiif  iiicre- 
ini-tiU  of  bVl  Itlie  pn-wiil  bonus  of  Hi  |mt  eeiil.  to  be  (liHcoiitiniicd), 
and  the  -alary  of  Mr.  .J.  H.  Thompson  j-  u,  be  iiiereiiHed  from  112111 
to  t2.'i<l  from  the  Hiiine  diit<'. 

\|,  i,,l,l„,„..,,  who  moved  Ihat  the  incre.is..«  Is.  granted,  said  Mr. 
'■  '  I  not  Im^cii  iiiereawil  (.nice  he  caiiin  lo  CarlJHle  live  years 

iiid^i  lit  (Hiliey  iiloiif  Ihiy  Hhould  make  it  worth  liJH  wliil<> 
'■  '        '   '"•  <""'   Mr.  Tlioiniwon  were  entitled  to  the  ini'remeiit 

"  1  !■  o^iiiliiiii  of  good  wifvlec.  Only  four  nienilHtrii  voted  for  an 
' ii'limiiit  to  rider  ll»«  nitttiir  IhwIc. 

'"'"'"  '  ■■inniitl.c  buM  d«.id«d  lo  nialir  fuiiber 

iiiiieiil   on   ll|.  i|iieHlloM  ot   tliii  siijiply 
I'll  Willi  for  military  piirposeM. 

■  ■.(  III.,  illllh'1,11,,.,  I,,  to  gel   il leelric  supply 

1 1. 1  lUniii  from  Mil,  |)iii'kyaril  Company  and  for 
lid  U.  n  purely  lemiHirary  arrAiigenienl,  (roiiithe 
' '  '  '  'bin  way H  l'4i. 

(in«   Ik'I'M  e|eel«<rl  ehairmnn   ot   the  eommiltei-   for  the 


Electrical  Power  Engineers'  Association. — A  national  conference  of 
the  Association  of  Electrical  Station  Engineers  was  held  on  the  11th 
inst.,  at  St.  Bride  Institute,  London.  The  President  of  the  National 
Association  (Mr.  W.  A.  Joaes)  was  in  the  chair,  and  the  following 
were  present ; — 

Messrs.  AUdridge,  Bostel,  Bradley,  Chapman,  Christmas,  Giffen,  Hc?J\-. 
Hildebrand,  Jeffery,  Law  and  Wilcocks  (London):  .A.  O.  Holt  and  AV. 
Thomas  (Manchester);  F.  Langley  (Sheffield):  and  Mes.srs.  W.  H. 
Bowser,  F.  W.  Brittain  and  P..  F.  Burgess  (from  the  Jlidland  Electric 
Power  Supply  Engineers'. Association).  A  telegram  was  received  from 
staff  engineers  in  Br?,dford  assuring  the  Association  of  their  hearty 
support  in  the  Reconstruction. 

Sections. — It  was  agreed  the.t  three  centres  be  fixed — Manchester, 
Birmingham  and  London,  eacb,  to  control  the  affairs  of  their  sections  in 
the  areas  as  under:  (1)  Manchester. — The  area,  North  of  Nottingham, 
Chester  and  Stoke,  including  North  Wa-les.  (2)  Birmingham. — South 
of  above  line  and  North  of  Gloucester,  Northampt-on  and  Peterborough, 
including  South  Wales.  (3)  London.— Soutli  of  (iloucester,  North- 
ampton and  Peterborough. 

Title  of  Association. — It  was  proposed  by  Mr.  Thomas  (Manchester) 
and  seconded  by  Mr.  Burgess  (Birmingham),  that  tlic  title  of  the  National 
Association  be  altered  to  the  Electrical  Power  Engineers'  .Association. 

Legal  Status. — .After  the  question  had  been  tlioroughly  debated  it  was 
decided  that  having  carefully  examined  the  question  of  registration  or 
incorporation,  this  meeting,  acting  upon  lc2al  advice,  resolve  that  the 
Association  shall  operate  under  registration. 

Qualiftcatioii  for  Memhership. — It  was  decided  that  the  Selection 
Committees  be  instructed  to  maintain  the  existing  high  standard  of 
qualifications,  and  that  qualified  engineers  in  charge  of  power  plant  in 
factories  be  eligible  for  membership.. 

The.  Xalional  K.rerutire  Council  will  comprise  the  president,  secretary 
and  two  nominees  from  each  of  the  divisions. 

Rides. — The  Section  Committees  are  to  submit  their  proposals  con- 
cerning the  revision  of  rules  to  the  National  Executive  Council  for  final 
consideration. 

The  resignation  of  the  National  secretary  (Jlr.  W.  J.  Ebben)  was 
received  with  regret,  and  a  sub-committee  was  appointed  to  arrange  for 
some  recognition  of  the  sc'i-vices  rendered  by  Mr.  Ebbcn  in  the  pioneer 
work  of  the  original  As-m,  i.it i,.Ti.  Meanwhile  Mr.  Jones  agreed  to  act 
until  the  appointment  ha^  1«  ru  liUed  by  the  National  Executive  Council. 

Electrical  Trade.'S  Btii,  ruhnt  /«.s-/(ti(tioH.— The  claims  of  this  Institution 
were  brought  before  the  (^'onferenoc,  and  it  was  decided  that  it  was 
deserving  of  the  whole- hearted  support  of  the  members  and  that  par- 
ticulars and  applications  for  membership  be  sup])lied  to  each  soction* 
It  was  felt  that  tlie  good  work  done  among  staff  mcmliers  of  the  electrical 
industry  and  their  dcpenden's  was  such  as  demanded  the  help  of  the 
members  of  the  Electrical  Power  Engineers"  .Vssociation. 

Electricity  v.  Gas. — .At  the  ordinary  general  meeting  of  the  Gas 
Light  &  (!oke  Co.  on  Friday  last,  the  governor  (Mr.  John  Miles),  who 
presided,  said  that,  as  many  of  them  were  aware,  the  question  of  the 
future  supply  of.  electricity  in  this  country  was  being  made  the  sub- 
ject of  inquiry  by  several  (,)o\eriimont  Coinraittecs.  The  matter  was 
being  watched  by  the  dircctms.  They  were  of  opinion  that  there 
wa.s  no  reason  why  there  should  not  be  co-openition  between  the  gas 
and  electricity  industries,  and  they  believed  that  such  co-operation 
would  be  very  much  to  tlie  bcnelit  of  the  public. 

Hackne.y{ London). — The  Electricity  Committee  report  that,  owing 
to  the  ici  cnl  uagiM  awarils  by  the  Gov.-ninient  to  the  electrical  and 
me.'lianlial  eiejinecriiig  trades,  the  cost  of  gene"atioii  and  distribu- 
tion will  I  c  consii'eiably  incivare.l. 

The  Committee  tiiul  it  dillieiiU  to  gaugcllieir  present  financial  position, 
and  iinpo.ssilile  to  predict  what  further  licuible  tlicy  will  have  to  face  next 
year.  Therefore  they  consider  it  prudi'iit  lo  raise  the  pre-war  prices  for 
current  as  from  the  .Slan'li  quarter  readings  by  ."lO  per  cent,,  as  against 
the  present  311  per  cent,  on  light  and  40  jier  cent,  on  power.  Slot  meter 
coiisumci-8  are  to  be  charged  the  same  minimiini  as  tlat  rate  consumers 
(lis.  3d.),  and  tlie  jirico  is  to  bo  fixed  at  8d.  per  uoil . 

Londonderry.— .At  a  meting  of  the  citi  e;is  last  week  a  rosolutioii 
ill  favour  of  the  Ci>rp;)ratioii  Iniproveiiiciils  15111,  which  authorises  Ihc 
supply  of  cIcctiicilA  and  «nlcr  to  a  new  shipyard,  was  approved. 

Rawtenstall.  -Tl  e  L.<;.  I'.o.nil  is  to  l  i>  aske-.l  foreonsiint  to  a  loan 
of  !;.">.■")(  HI  for  new  plant  fur  lh<>  Ciiiiioralion's  elect  ricity  wurks. 

Yorkshire  Electric  Power  Bill.  .A  coiiTe  encc  of  lepre  eiit«ti\os  of 
WesI  Killing  loial  authorities  was  held  on  Monday  to  cniisi<ler  certain 
(|Ucsljoiis  MiiKiiit;  (Mil   of  this  Hill. 

The  chair  was  lak.Mi  by  Aid.  10.  .1.  Crussley,  chairman  ..f  the  Wcstr 
Kiding  Law  and  Parliiiiinulary  I'ommiltcc.  and  .\li.  .\.  G.  Luptoii, 
ehairiniui  of  the  VoikHliire  Kleelrie  Power  Co..  alliinled  and  explained 
iheobjeelMoflho  Hill.  ^ 

After  diHi'iission.  Mr.  F,.  C.  Ncwslead.  clerk  to  I  lie  Wliaifcdalc  Rural  / 
.T)ii.l  rje.l  ( 'oiiiii'd,  jimposed,  iiml  I  he  iiu'cl  iiig  aibqil  c.l.  I  he  fiillowiiig  resolu- 
lioii  :  ■  Thai  tills  iMiiifeieuee  is  of  opinion  llial  Hie  Itrll  now  being  pro- 
moled  liytlie  Yorkshire  Klerliic  Power  Co.  seriously  piijndiees  the  rights 
•>t  loi  al  aiilhorilies  within  Hie  area  of  supply,  and  n  .  nniiniMidH  that  Ha 
Bill  I ppOKi'd." 

Al  a  speelnl  nieeling  of  ItariiHley  Council  on  Mondav  il  waM  ,|.rid.d  I  r. 

opp,     .-.In     IMI 
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Electric   Traction. 

Belfast. — -For  the  nine  months  ended  December  last  the  Corpora- 
tion tramways  show  a  surplus  profit  of  £7,048  (against  £5,123  for  the 
corresiwnding  period  of  lOKi).  Receipts  -were  £260,000  (£229,500) 
and  passengers  increased  by  2.V  millions. 

Councillor  .J.  C.  White  has  been  elected  chairman  and  Councillor 
•I.  A.  Duff  vice-chairman  of  the  Tramways  and  Electricity 
Committea. 

Blackpool. — At  the  meeting  of  the  Tramways  Committee  on 
.Monday,  the  general  manager  (Mr.  Charles  Fumess)  reported  that 
the  total  receipts  since  April  1  had  passed  the  £1(X»,(MMJ  mark.  Xever 
before  have  the  receipts  reached  six  figures  in  12  months.  The 
previous  record  was  last  year's^£94,000. 

Bradford. — .\  tramcar  accident  occurred  at  .\llerton  on  Friday 
last,  r  suiting  in  the  drive-  being  killed  and  several  persons  being 
injured.  The  car  was  going  down  a  steep  inclino  when  the  brake 
failed  to  act. 

Carlisle. — On  Tuesday  the  Council  de  ided  that  having  regard 
to  the  alleged  unsatisfactory  condit'on  of  the  tramway  system  and 
ser\'ice,  the  General  Purposes  Committee  bj  asked  to  take  the 
question  mU>  serious  r-onsidflration,  with  a  vi.-w  to  some  dehnite 
action  'jcini;  tak  ii. 

Electric  Vehicle  Progress. — Oldham  and  Bootle  Corporations  ha\9 
recently  placed  orders  with  the  Electromobile  (Leeds),  Ltd.,  for  the 
supply  of  a  2  ton  and  a  :$i  ton  chassis  for  electric  tipping  wagons. 

The  annual  report  of  the  superintendent  of  the  cleansing  department 
of  tilsHgow  Corporation  gives  some  ligurcs  of  the  actual  running  cost  of 
the  fleet  of  miM^lianical  vehicles  employed.  The  Urct  is  romposed  of  17 
machines  in  all,  one  of  which  is  a  traction  eugiuo.  Two  3ton  petrol- 
driven  vehicles,  as  well  as  two  2-ton  Kdison  electrics,  are  employed  for 
the  hou8o-to-houKe  refus4-  lolleition.  It  is  pointed  out  that  the  former 
vehicles,  although  advantageous  in  some  respects,  notably  in  effecting 
the  rapid  transit  of  material  to  the  destructor  works,  cost  more  than 
horso  haulage,  duo  mainly  to  the  numerous  stoppages.  The  electrics, 
which  have  not  been  in  0|)<Tatic>n  any  great  length  of  time,  are  fultilhng 
exi>o<:tatious.  The  cost  of  each  type  per  ton  'if  material  hauled,  as  com- 
pared wit  h  horse  haulage,'  is  as  follows  :  For  electric  vehicles,  2s.  lOBod.  ; 
for  pi-trol  niKiliiiies,  ."{s.  !»-.')2(l.  :    for  horse  haulage,  3s.  :M5d. 

Miscellaneous. 

Electro-Harmonic  Society.    The  lu^xt  concert  ( Ladies'  Night)  will 

take    place   at    tlic    llolboiti    Restaurant   this   (Friday)    evening,   at 
«.l')  p.m.,  with  .Mr.  1.1.  I'..  Atkiu.son  In  the  chair. 

Italian  Wireless  Telegraphy.— .Vn  Italian  radiotelegraph  station 
has  l)een  «Te(rted  which  can  send  messages  to  the  station  at 
.Vrlingtoii,  Virginia,  a  distaiu'c  of  (l,2.">(l  milcf. 

Tenders   Invited. 

Railway  Stores. 

The  <  liiKAT  ( 'i;NTUAr.  Railway  <  <>.  are  pn-parc'l  t<i  receive  tenders 
for  the  supply  iluring  the  si\  munths  eiKlinv'  Oct.  :tl,  l!tIS,  i.r  during 
the  12  months  ending  .\pril  :!l),  ItM!),  of  various  Stores  and  .Materials, 
iiu-luding  Asbestos  I'lu-king,  .'sheets  aiul  Holler  ('o\  ering.  Colours  aiul 
Mixed  I'liints,  low.  Water  and  .^team  Tubing  and  Fittings.  tJlass, 
Hardware,  liidiarubi>er.  Iron  Rars,  Chains  and  Slings,  LHni])s  aiul 
l.^imp  Killings,  Nails,  (til,  .Screws,  .Signal  .Miv'erials,  .Su-el  Castings, 
Ac.  .Sjimples  and  patterns  niay  bo  si'cii  from  Feb.  2.">  to  March  ■• 
inclusive.  In  t!.e  i'ublie  Hall  of  the  CoiirervjitlveClub,(>'irtoii-hine, 
(lorton.  Manih  •••ler.  Furdier  particulars  an-  given  in  an  advertiM-- 
iiient.  and  tenders  must  !>.•  In  the  hands  of  the  .-ecretary,  Mr.  .1.  .\. 
Ciiinpbell,  Muryleboiie  Station,  Lmulon,  N.W..  by  11  a.m.,  Tuesdjiy, 
Miirch  .'i.      iSVf  nit  titlierlinrmrui, 

Turbo-Alternator  and  Condensing  Plant. 

riic  c,,i|Kifiit i(  till-  County  RiiriMigh  of  NKwroliT  (Mon.)  invito 

Icmlcrs   (or  (-cdion    l|   .'l.l""lk«.    tiirbo-allernalor  lUtd  (.•Ks-finn  2) 

oifaic  condensing  plmil  fur  '.\,i**\  kw,  tiirbD-alternator.  Fonn  of 
!•  iider,  Ac.,  from  Mr.  .\.  NiclioU  .Mooit,  M.  I.  K.K,  borough  elivtrieal 

•rid   tranittiiVK  enginnr.    Tohii   Hall,   NrwiMirl,   Mou.     'I'enders  by 
III  II. in.    Feb.    IS  to   Mr.    Mberl  A.  Newman,  town  clerk. 
Tramcar  Wheel  Tyres. 

l,ii>lMiN  CiuNTV  Col  Ni  II  reiiuireH  tender  •<  \i\  I  p.m.  Feb.  IS  for 
"iippiv  ■>(  l..'><ni  Fe)rgeil  Steel  I >i iving Whwl  T\ies  and  :i,«KN»  I'orgeil 
>lee|  Trailing  Wheel  Tyres  (or  <'lis-lrio  tnuncars.  K(inu<t  of  teniler 
'til   (he  tieneral  Manager  ol  thn  Trnrnwav*  l>epL,  23,   l!rlvr<|prp- 

id,  l.<imli(<lh,  S.i:. 
Tramway  SlorM. 

Cii'.y  i.i.s  ( 'or|Miriiliiui  iei|iiire  lendrm  by  10  a.m.  Feb.  |H  (or  thrr<>, 
si\  nr  12  iioinths'  supply  ol  general  ntoroN  and  gooiN  (or  (hnr  trniu- 
"iix'i  ilepiirlmenl.      Sehrdules,  ,Ve.,  (rum  the  Tramwax"  Mannner, 

Copprr  Conductor,  Ac. 

I'be  Ci.MMiHsiiiNKHM  ,,\-  \\\\,  WnliK.l,  i<  ■  .  risjuin'  Inidern  by 
[II  II. III.  Feb.  20  (or  the  mipply  o(  Cop|if r  (  >iiidii.  loi,  ,Vc  Forms  o( 
'•ndei  (rom  the  Coiitrollci  of  Sup|>lir«,  Kinu  I'linrli-.  «trcrl.  S.W.  I. 


Appolntmeuts  Vacant  and   Filled. 

The  Council  of  the  Metropolitan  Borough  of  Hammersmith  invite 
applications  for  the  po.>ilions  of  meter  superintendent  (salary  £16<1, 
rising  to  £175  per  aimum),  and  engineer-in-eharge  (salary  £175. 
rising  to  £2<X»  per  annum).  Applications  to  the  Borough  Eiectrieal 
Engineer,  85.  Fulham  Palace-road,  W.C,  by  Thursday,  Feb.  21. 
See  an  advertuement. 

Liverpool  City  Council  invite  applications  for  the  appointment 
of  deputy-general  manager  of  the  tramways  undertaking.  Salary 
£8(K)  ]}er  annum.  .Applications  to  the  Town  Clerk.  Municipal 
Offices,  Liverpool,  by  5  p.m.,  Feb.  20.     Hee  aUo  an  advertisement. 

\  teacher  is  required  to  give  lecture  and  laboratory  instruction 
in  the  applied  electricity  classes  at  the  Birmingham  Municipal 
Technical  School.  Particulars  from  the  Secretary,  Suffolk-street^ 
Birmingham.     See  adrtrtisemeiit. 

A  London  supply  authority  requires  a  meter  test  room  assistant- 
Wages  3os.  —  12i  percent,  bonus.     See  adverli'iemenl. 

The  Guartlians  of  the  Ormskirk  Union  require  an  electrical  engi 
necr.     Salary  £2.  5s.  per  week  plus  war  bonus.     AppUcations  to  the 
clerk  (Mr.  Alfred  Dickinson),  2,  Railway-road,  Ormskirk.  by  Feb.  20. 
See  adnrtisement. 

A  junior  shift  engineer  is  required  for  large  power  station  in  the 
north.     See  advertisement. 

A  test-room  superintendent  is  requii-ed  for  a  Corporation  elec- 
tricity department  in  the  north  of  England.  Salary  £225  per  annum. 
See  an  advertimnenl. 

A  power-house  sufxrintendent  is  required  for  a  Corporation  elec- 
tricisn  department  in  the  north  of  England.  Salary  £3.50  per  annum 
See  an  ndveriixemenl. 

Barrow-in-Furness  Education  .\uthority  invite  applications  for  the 
position  of  Principal  of  their  Technical  School.  Salary  £-400  per 
annum.  Particulars  from  the  Director  of  Education,  to  whom  appli- 
cations by  Feb.  IS. 

.\  commercial  a.ssistant  is  rcsiuired  in  the  electrical  engineer's 
department  of  the  County  Borough  of  ,Stoke-on-Trent.  Salary  £22() 
per  annum.     Particulars  from  the  Borough  Electrical  Engineer, 

Instrumsnt  makers  and  skillcxl  mechanics  ivr3  required  for  a  .shore 
e.-itablishment  on  the  South  Const. 

The  King  has  approved  of  th."  apixiintmeiit  of  Sir.Toseph  Thomson, 
O.M.,  D.Se^,  F.R.S..  Master  of  Trinity  College,  Cambridge. 

A  commercial  assistant  ts  required  for  the  Stoke-on-Trent  electrical 
engineer's  department.  .Salary  £220  per  annum.  Particulars  from 
tlje  Borough  Fleet rical  EiigiiuH>r. 

.•\  senior  lecturer  in  electrical  engineering  is  required  for  the 
Portsmouth  .Municipal  College.  Salary  £2<H1,  rising  to  £250  by  £10 
aiuiual  increments.  A  workshop  instructor  in  electrical  engiiu>ering 
is  also  nsiuin-d  at  the  College  Forms  of  application  from  the  Sei-re- 
tary,  Mr.  H.  E   Curtis. 


Mr.  B.  L.  Meek  has  been  npimintcd  city  engineer  of  Manchester, 
at  a  sjdary  of  tl.lMHl  a  _\ear. 

l{usines.s   I(ein»t. 

Messrs.  T.  W.  Hroiidbent  (Ltd.),  Hudderslield,  have  arrangisl  with 
Mr.  .lames  Fjtpie,  '.W  to  ;I8,  Smith  strtvt,  Kinuing  Park,  (Ua-sgow.  to 
act  a.s  their  agent  in  Scotland  for  the  sale  o(  their  generators,  luoton*, 
HH  ilchlKiards,  A-c,  and  ho  will  ip  future  deal  with  all  Scottish  inquirien. 

\nv  LvMf  »*AiimiNs.  I'he  (.eneral  EUN-Irk-  Co.  (Lt<l.).  liT.  (^uewi 
Victoria  street,  l/ondon,  K.C.  I.  ha.s  sent  us  a  copy  o(  their  cover 
containing  price  listj*  of  the  company's  arc  lamp  carbonK. 

Tile  carlHiiis  aro  all  of  Rrilish  make.  ilie  leallel.  give  tllP  stiiulivnl 
sizen  anil  pricex  |ier  I.INMI  piwrs,  and  piirliiulars  an'  lUchided  of  I  ho 
•■  .\|Hwtle,'^  ■■  Witt. Ill  "  liMil  llame  >iirlMiii«,  llnine  carKins  (or  «|»M-ial 
li»m|w,  and  "  Kumrko  "  carbons  cnrlxms  for  rli-.lric  wMing  nud  other 
pnr|><»e<. 

Sale  by  Auction.— Mp<srs.  Poleidiam.  Slorr  *  S  n«  (Ltd.) 
adM  ili«e  that  they  vmII  s<>il  by  iiucli.m  at  (ho  Marl,  20.  King-stnvl. 
Coveiil  tbirdeii.  London,  W.(  '.!on  We<lno«i«y.  the  20lh  iiist.,  at  noon, 
a  conNignment  o(  china  rieotrieal  insulaling  imrl-n  o\  "  I'nilcsl 
SlalcM    ' 

Patent  Development,  The  proprietor  o(  Patent  No.  4.22s  of  liXW. 
(or  lmpr..\emciits  ni  l',lx-(rle  CiiloiHn."  d«wiir«  to  make  airangc- 
meiil^  bir  e\ploilm>;  •>j<nie  ill  Ihi-  ■  ounlrv.  .Xppiicatioiis  l.i  Mciwr*. 
Ha«elline,  Uilie  .V  to  .  .Iiiitore.l  |.iitonl  agrntM.  2S.  SoutluunptoM- 
liiiildiiuio,  Ch.ni.  er\  line.  l-.nd..ii.  W.C. 

Plant  Wanted.  An  adverltaer  »anl«  (t»o  S.Vlii.r.  din>  t  eurrrnt 
elclrii    fiierilors  (Itniwell  LIndlev  riuihos)  and  «iwilrhlH>ard. 

Ptant  lor  Sale.  r  oivcM.se  tor  mIo 

„  ,%(Ht  ii«    d  I     >i.  I'lirtbcr  piirticii- 

l..i«  iii.it  lie  ,,i,i  ,  Ml    H,  B.  Biiniett. 
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Companies'    Meetings  and   Reports. 

DUBLIN  UNITED  TRAMWAYS  CO.  (LTD.)— In  moving  the  adoption 
of  the  report  at  the  annual  meeting  last  week,  the  chairman  (Mr.  W.  M. 
Murphy)  said  the  capital  expended  during  the  past  year  only  amounted 
to  £2,3(i7.  Compared  with  1911)  the  revenue  showed  a  remarkable  ex- 
pansion, but  so  did  the  expenditure.  The  gross  receipts  had  increased 
in  the  five  years  from  1912  to  1917  by  £51,106,  but  the  working  expenses 
had  increased  £76,503.  They  had  hitherto  refrained  from  raising  fares, 
but  action  in  that  respect  could  not  be  long  delayed.  In  regard  to  the 
supply  of  electricity  to  the  Alexandra  Docks  he  had  received  a  letter 
from  the  Ministry  of  Munitions  .stating  that  it  was  probable  the  Admiralty, 
acting  on  the  advice  of  the  Department,  would  send  a  formal  letter  to 
provide  the  supply  of  current  urgently  required  at  the  yard  of  the  Dublin 
Dockyard  Co.  That,  said  the  chairman,  was  taken  up  by  the  general 
manager  (Mr.  Harriss)  and  he  .saw  the  engineer  to  the  electricity  depart- 
ment of  the  Corporation,  who  stated  that  they  had  ample  spare  power 
to  supply  the  Dockyard  and  military  authorities.  That  was  to  say  the 
Ministry  of  Munitions  could  get  the  supply  from  the  Corporation,  and 
that  it  would  not  be  necessary  to  take,it  from  the  company.  A  reply 
followed  from  the  Ministry  of  Sfunitions  saying  they  had  information 
that  the  Corpor?.tion  could  not  supply  them,  and  with  the  letter  was  sent 
a  notice  under  the  D^'fence  of  the  Realm  Act  ordering  the  tramway  com- 
pajiy  to  .supply  the  Dockyard  with  electricity.  The  compa-ny  did  not 
want  to  give  the  sujiply,  and  if  the  Corporation  were  able  they  were  at 
liberty  to  do  so. 

KALGOORLIE  ELECTRIC  POWER  &  LIGHTING  CORPN.  (LTD.)— In  a 
circular  to  th^-  shHrehol(l<T>  it  is  st:itc(l  thai  owiiij;  to  tin-  disorganisation 
caused  by  the  war.  partii  ularly  to  the  mail  service,  it  is  anticipated  that 
the  accounts  for  the  past  year  will  not  be  received  from  Australia  early 
enough  to  permit  of  the  issue  of  the  directors'  report  and  balance-sheet 
and  the  holding  of  the  general  meeting  at  the  usual  time  in  May.  From 
the  mails  that  have  arrived,  andfrom  later  information  received  by  cable, 
it  is  calculated  that  the  net  income  of  Qxe  past  year  will  be  nearly  £4,000 
below  that  received  in  1016.  This  large  decrease  is  mainly  due  to  the 
shortage  and  the  refractory  attitude  of  labour,  which,  with  other  causes, 
prevented  the  mines  from  producing  the  usual  tonnage  of  ore,  thereby 
lessening  the  demand  for  electric  current.  There  has  also  been  a  further 
increase  in  the  cost  of  all  supplies.  These  disadvantages  have  been  most 
markedly  conspicuous  during  the  last  quarter  of  the  year,  the  cabled 
returns  indicating  a  rediicti(m  in  receipts  of  some  £1,400  compared  with 
the  corresponding  period  of  the  previous  year.  In  view  of  the  smaller 
protit  and  of  the  arrangement  enter<!<l  into  with  the  debenture  holders 
to  appropriate  the  Hrst  profits  made  during  the  year,  to  the  amount  of 
£7,.'<00,  for  a  further  repayment  to  them,  the  directors  have  decided  that 
they  will  not  In-  justified  in  paying  the  usual  dividend  to  the  preference 
shareholders  in  .\pril  next.  The  delx-nture  debt  has  now  been  reduced 
tofMI.IKMI.  ^ 

LLANDUDNO  <c  COLWYN  BAY  BtficTRlC  RAILWAY  (LTD. )— The 
prolit  fi>r  the  year  ended  Nov.  .30,  1917,  after  ])roviding  for  ordinary 
operation  and  administration  cjponscs  and  debenture  interest,  &c., 
amounts  to  £4,716,  conijiared  with  £.">,:U7  in  1916.  The  net  results  have 
Ix-en  affected  by  the  continued  difficulties  and  increased  cost  of  obtaining 
IbIkiut  and  materials,  and  by  the  great  decrease-  of  holiday  traHic  in 
coiisi-quence  of  inereawd  railway  fares  and  restrictions  of  travelling 
laciijlie^.  The  prolit.  together  with  £l.-i«  lis.  (Wl.  brought  forward. 
nmojjnt  to  £4.S74.  of  which  there  has  been  applied  in  providing  for  tlu^ 
Hinkinii  fund  inxlaliueiit  due  ,luii.  1,  Mtl«,  £1,69;-),  having  £:1.178  14s.  7d. 
The  dirritoF'i  reconiiniiiil  Ihi'  paynieiil  of  a  dividend  at  the  rate  of 
.'I  iKT.rnt.  iM-runiMirn  liZ.WJ).  leaving  to  be  carried  forward  £196  14s.  7d. 

NORTH  LONDON  RAILWAY  CO -Tlie  directors  have,  after  placing 
£|(MHtO  to  genc-rnl  r.».-rvi-.  declared  a  final  dividend  to  D»c.  31  last  of 
£1.  I.-.H.  |MT  lent,  on  the  i-onMolidaled  ordinary  stock,  making  J3.  15s. 
|Hr  1  enl.  for  the  year,  and  carrying  forward  jiboul  £10,600. 

8T.  JAKB8  *  PALL  HALL  ELECTRIC  UOHT  CO.  (LTD.)— The 
diri-ct<ir«  r<i  ,,niiii..,i,|  „  l,,,liiri'.-  diviilviwl  ..n  llic-  7  per  (cnl.  prelcrcnic 
itinre,  for  llie  haW  year  .MrlMia  Dec  :il,  I9I7,  ..t  :ts,  6.1.  |i(r  share  and 
.'».  till,  (Mr-hnreoii  theordiiiar\  ).lu»ri-»,  inakim:.  willi  the  interim  dividend 
iilready  paid,  n  total  dmlribulioii  of  ^^sr  cent,  for  the  vear. 

The  .hare  Irun-br  Isx-k*  ..f  thi**!  ..mp«n>  will  I.I'  i  h.w.l  from  the 
l.'.lh  iM«t.  Id  Jlur.h  I  in.lu'.ive.  prepnti.i. >ry  I-,  t  li.-  |ii.\ni.'iit  ..I  ili\  iilends 
lor  the  half  year  eii.li.l  I)".  31. 


i'.Hv    Notes. 


CENTRAL  LONDON  RAILWAY  CO.  Tlw  dinilors  have  eleelnred  a 
d.n.|.M.|  on  lie  .Mi.|ivi.l..l  ..r.lin<»ry  stoik  lor  III..  kIx  iikiiiIIih  ended 
I).-.  .  31.  of  1  j  iM-r  .enl.  liiMking  lor  year  3^  jht  .■enl.)  on  llie  prefiTieil 
or.liMnry  .lo.  k  ol  2  p..r  lent,  (iiiakilig  I  |ht  .•■•iil,  lor  year),  iin.l  on  I  hi- 
d..|.rre.|  ordinary  »l...  k  |..r  III.'  year  3  [mt  ..•ill.,  having  £11,117  1..  I..' 
'  •rriml  |..rw/ir.l 

CITY  *  lOVTH  LONDON  RAILWAY  00.  -The  directors  riMMininienil 
«  .Iivi<|,.n.|  ..n  Ih-  ...n...li.l  .l.-.l  ..r.liii...y  «l...k  lor  llie  six  nioiitliH  ende.l 
l»  ■'  .11.  IHI7.  .if  I  |H'i  ..III.,  iiMiking  f..r  III.'  year  I J  |K>r  lent.,  carrying 
l"..'l.i;'.;,  f.irir«r.l. 

LONDON  ELECTRIC  RAILWAY  CO,  -The  dir-elor.  ncmmend  n 
•  l.nd.d.l  nl  Ihn  full  rale  on  Ih.'  I  |i(.r  ..•iil.  prel.Ten. .-  «liH'k  lor  llu-  past 

>'■'"  "'"'  ""  •' riliiinrv  i.lmri'«  lor  tli-  .ix  inonlli.  in.leil  II.m  .  31.  I1II7, 

"I  1  |»r  ..Ml..  Miitkiiiif  l..t  III.'  v.„r  II  I-  I  ...III  ...iinMi.'  i:ill.ll.Mi  forward. 


LONDON  &  SUBURBAN  TRACTION  CO.  (LTD.)— The  directors  notify  the 
preference  shareholders  that,  owing  to  the  depletion  of  the  staff,  the' 
accounts  for  the  past  year  cannot  be  completed  prior  to  the  15th  inst., 
when  the  di  videnel  on  the  preference  shares  is  due.  A  notice  will  be  issued 
as  soon  as  possible  after  that  date  announcing  the  decision  of  the  directors 
in  regard  to  the  payment  of  a  dividend  upon  the  preference  shares  on 
account  of  the  year  1017. 

MATHER,  ft  PL  ATT  (LTD.) — The  directors  recommend  a  dividend  of 
12.V  per  cent.,  miking  17.'.  per  cent,  for  the  year,  on  the  ordinary  shares 
(tlie  same  rate  as  for  1916). 

METROPOLITAN  DISTRICT  RAILWAY  CO.— The  directors  recommend 
dividends  making  for  the  year  4  per  cent,  on  the  4  per  cent,  guaranteed 
stock,  4i  per  cent,  on  the  41  per  cent,  first  preference  stock,  and  on  the 

5  per  cent,  second  preference  stock  for  the  six  months  ended  Dec.  31, 
1917,  1 '.  per  icnt.  (making  for  the  vear  3  per  cent.),  and  carrying  £29,029 
forward. 

NEWCASTLE  ON-TYNE  ELECTRIC  SUPPLY  CO.  (LTD.)— A  final  divi- 
dend of  5.V  per  cent,  on  the  ordinary  shares,  making  8  per  cent,  for  the 
year,  has  been  declared  (compared  with  4i  per  cent,  and  7  per  cent. 
respectively,  last  year). 

TELEGRAPH  CaNSTRUCTION  &  MAINTENANCE  CO.  (LTD.)— The 
directois  havi'  il.-ri.!.-,!,  sulijct  to  audit,  to  .listrilmtc,  in  aiUlition  to  the 
interim  ilividends  of  ."i  per  rent.  ))aid  in  .July  last,  a  further  dividend  ot 
10  per  cent.,  together  with  a  bonus  of  12s.  per  share. 
,  The  transfer  books  of  the  Company  will  be  closed  from  18th  to  28th 
inst.,  inclu'ivc,  preparatory  to  payment  of  dividend. 

UNDERGROUND  ELECTRIC  RAILWAYS  CO.  OF  LONDON  (LTD.)— 
The  ilin-.tiirs  state  that,  subject  to  final  audit,  the  revenue  will  enable 
them  to  [lay  the  full  interest  to  Dee.  31  last  on  the  6  per  ceirt.  first  cumu- 
lative income  debenture  stock,  and  to  pay  2  per  cent,  (tax  free)  on  the 

6  per  cent,  inccmie  bonds  of  1948  for  the  half-year  ended  Dec.  31  (making 
4  per  cent,  for  year),  with  a  carry  forward  of  about  £31,000. 


The  Round  Table. 

By  "  kVA." 

Event  of  the  Week. — "  The  Gas  World  "  goes  up  to  6d., 
and  thereby  pays  us  a  pretty  little  compliment. 

Motto  op  the  Moment. — Work  like  Helen  B  Merry. 
(I'm  doino  my  best.) 

*  *         *         * 

A  friend  tells  me  that  in  the  course  of  his  business  he  receives 
so  many  duplicate  forms  from  Government  Departments  that 
he  makes  a  quite  useful  amount  out  of  them  as  waste  paper. 
(Make  a  note  of  it  !)    *         *         f-         ,■■ 

This  week's  Chestnut.  It  is  stated  that  a  Scottish  niarine 
engineer  has  successfully  camouflaged  a  number  of  vos.sels  of 
which  he  has  charge.  The  hulls  have  ])aiiited  on  them  a  number 
of  Scotch  jokes,  with  the  result  that  the  I'-boat  commanders 
cannot  see  them,  of  course  ! 

*  *         *         * 

"  The  .Star  "  say.s  :  '*''  Henley  has  decided  to  .start  a  muni- 
cipal ])iggeiy.     Why  not  liegin  with  a  Jfcnley  hennery  ?  " 

!  cpiitc  agree  ;  Henley's  have  beep  laying—  cables  all  these 
years,  and  eggs  would  be  a  nice  little  change  just  now,  and 
each   little   egg   might   a])j)ropriately    be   stamped    Henley's, 

.Member  of  the  Egg  .Layers'  Associatitin  "  ! 

*'        *         *         * 

'I'liirty-Seven  Years  Ago. 

IKiom  'J'liE  Ki.KCTKiciAN,  Kcb.  12,  18.H1.] 
Tei.ki'Hiini-:  at  Dakmnoton.-  A  lecture  on  the  telephone  was 
given  here  lately  by  the  Uev.  Mr.  Hunnings.  Having  explained  the 
iiiiture  of  the  iiistruiiUMit  lo  the  iiuilieiui',  Ihe  lecturer  left  the  hall 
iiiul  proieeded  In  an  (illice  some  distaiiec  away,  from  wliiidi  lie 
addressed  them,  his  voice  being  distinctly  heard.  Mr  Ilimniiigs 
(•oncbuled  by  a  description  of  the  pliolophiuie. 

I'l.ACK  Al'X  Damks.  Following  in  the  footsteps  of  the  sternur.sex, 
we  liiul  the  female  clerks  of  the  Ceiitnil  London  Tch'gra|ih  OIKce  an- 
iinitiiliiig  llieir  brothers,  and  petilioiiiiig  lo  be  piil  on  the  sumo  foot- 
ing lis  llic  fcniiile  clerks  of  thi'  Savings  Mank  anil  Telegraph  Message 
Depiirlinents.  We  have  no  duuM  thai  il  they  iiiv  like  the  rest  of 
their  sex  they  will  gain  llieir  end,  l.'l  the  I'ostnmstcr-Oeiienil  harden 
his  heart  never  so  much. 

As  Ki.KCTitK;  HKADi.tfiilT  I'Oit  lyOciiMoTiVKs.  .\n  oli'clrio  head-  / 
light  for  loeoinotivi-H  will  ,soon  be  tried  on  the  Cleveland  and  Pitts- 
liiirg  liiiilroad.  The  |H)\M'r  will  be  furiiislieif  by  a  Niiiall  engine 
pliiee.l  behind  tile  smoke  sliu'k,  and  furnished  with  steam  from  the 
main  boiler.  It  seems  Id  iih  Ihiil  eleetiic  headlights  are  alwiiys  going 
lo  be  tried.  It  is  iiboiil  lime  that  American  loeoiiiotivc  sii|icriilteM 
ilelils  we  beg  pariloii,  iinister  meeliaiiics  liigaii.  The  elect  ii.' 
li.Milliulil  is  inst  the  thine  for  imfeiieeil  railways.      "  Kngiltei'r." 
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Ottered   substantial   fees   which   will   not   only  i)ay   tlieiu   for 

A^gemenUVorVheW^k".'!. !!.';;!.'!;."!!!!.'.■.'!.'.';.'!!!!!!.*!  699  P'a"ng  their  knowledge  at  the  disposal  of  their  fellow  managers, 

The  New  Split-Phase  Locomotive  of  the  Pennsylvania  Railroad.  but    will    serve    to    encourage    enterprise   and    experiment   in 

Elect^ri^'k^na^cfprogr'Jl^rut  TO  '"^f  ^  Connected  with  management.     This  step  marks  what 

Notes  on  the  Design  of  Electromagnetic  Machines.     By  Stanley  ^^""^  hope  is  the  beginning  of  a  new  development  in  more  scien- 

Parker  Smith,  D.Sc.    Illnstrated.-Coni.»u.d   703  tific  methods,  and  the  end  of  those  secretive  methods  of  con- 

Linking-ap  Dublin  and  Diiitnct     705  j      *•        1      •  u       j  i_       j  1  ■  ">  "-uu 

Switchgear  Standardisation.     By  C.  C.  Garrard.     Illustrated....  706  Qwcting  Dusiness  based  on  the  idea  that  each  manufacturer 

Effect  ok  Storage  on  the  Pboperties  ok  Coai 708  knows  far  better  than  his  neighbour.     The  dissemination  of 

N^roa  Th;e^-Ph^anrw;;d"L;;n;;a"  winding*  EqJiVmenV.  ^^  knowledge  in  regard  to  management  will  do  far  more  good  than 

By  A.  L.  Ballard.    Illustrated    709  the  working  out  of  policies  in  secret.     Other  universities  in 

Industrial  Reconstruction 710  industrial   centres    will  do  well  to  watch  this  new  exDeriment 

B.T.H.  Automatic  Circuit  Breakers.    lUustrated' 711  ,  ,,        .  ""  »cm  10  waim  iiii^  nt  w  experiment 
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Volunteer  Notices 712  r'^  ..x.,---*.:--     a  -t-      l     •       ■    ,^       .    . . 

Commercial  Topics   713     <-o-operation  Among  Technical  Societies. 

Electricity  Supply 713  Amoxo  English  technical  societies  there  has  alwavs  been  a 

ComtaW  Meetin^'and'H^'p^;;;^  Vlb      tendency,  as  in  industrial  firms,  to  avoid  serious  co-operation, 

■  though  occasionally  joint  meetings  have  been   held.      Such 

meetings,  however,  form  a  very  minor  kind  of  co-operation. 
^jQ^gg  Since  the  war  there  has  been  a  greater  disposition  t«  pull 
^            *  together,  as  is  evident  in  the  formation  of  the  Board  of  Scientific 
,     .      ,  .   ,   ,,                           *                                                         Societies  by  the  Royal  Society.     This  is  a  step  in  the  right 
Industrial  Management.  direction,  but  it  covers  only  a  Umited  part  of  the  field.     From 
»  Amo.m;  Ihi!  m.iiiv  siil.j..,ts  „[  iricrei.siiii;  iin|.i,iiani-.' t(.  those  some   translations   which   have   been    made   by   Sir   Robert 
♦ngagcd  in  indu.strial   und-rtakings  mu.st  be  dassnl  thit  of  Hadkikld,  we  notice  that  in  Germany  the  technical  societies 
induBtrial  management.     lLitln>rto  men  have  gone  into  work  have  gone  a  step  further,  and  it  is  clear  that  they  see  the  iiu- 
with    no    preconceived    notions   of   the   subject.     They   have  portance  of  dealing  with  certain  questions  in  a  co-operative 
lyowu  up  with  it,  as  it  were,  have  formed  their  own  opinions,  manner.     It  appears  that  I,}  German  technical  and  scientific 
and  have  gradually  evolved  their  own  methods.     It  does  not  societies  have  fornicd  a  union,  the  object  of  which  is  to  estab- 
follow,  however,  that  thi.s  is  by  any  mean.s  the  best  plan  to  lish  a  better  balance  between  science  and  practice.     A  de]«rt- 
follow  ;    in  fact,  it  is  fairly  obvious  that  the  man  who  starts  inent  ha.s  been  formed  to  act  as  an  intermediary  In-tween  the 
with  a  wrtiin  general  knowledge  of  principles  and  practices  terhnic«l  world  and  the  scientific  institutions  of  the  iinivcr- 
commonly  adopted,  provided  his  views  are  not  too  academic,  sities  and   the  technical  academies   for  the  carr\nng  .mt  of 
will  be  in  a  better  position  to  look  after  works  than  the  man  technical  research.     It  is   [Hjinted  out   that   here  and   there 
who  sUrts  with  no  s,,,  I,  knowl.'dg<-.     This  view  of  the  matter  specialised  knowledge  is  t<."  be  found  of  a  valuable  kind,  and 
ha.s  evidently  tak.wi  nn.f  at  .Manchester,  for  we  have  now  re-  that  if  problems  can  be  directed  to  persons  pos.ses.sing  such 
ce,v,.<l   particulars  of  a   n-w   .leve!opm,.nf  at  the  .Manchester  specialised  knowledge  there  is  a  material  advantage,  the  great- 
school  of '1 -chnology  in  th- .shape  of  a  lectureship  in  in.lu.strml  .-.St   progress   being   thus   made   with   a   minimum  of  labour, 
management.     For  some  littl.-  time  short  courses  of  Irrtures  The  virw  is  tak.n  that  even  in  large  industrial  establishments 
on  management,  costing  an.l  .•.onomics  have  form.-,!  part  of  the  it  might  .sonotinies  be  mit  undcsinible  to  come  into  touch  with 
university    courses    taken    by   candidates    for    the    degree   of  academic  j.er.sons  who  would  be  willing  to  con.sider  complicated 
l^a<^Te.■h.  at  Manrh.-Hter  University,  whether  in   engineering,  questions  fn.m  the  .scientific  standimint  without  disregarding 
i4ppl.e<|  chemistry  or  textile  terhno'og)-.     Now,  however,  it  is  t<-chnics.    Conse-iuently  indu.strial  works  engaged  in  chemistrv, 
f-lt  that  »4,mething  more  substantial  should  be  done  in  this  «p,.li,-d  physics.  electrot.H-hnics.  machinery  con.sl ruction  and 
direction,  an.l  with  this  -nd  11.  view  a  group  of  larg.-  firms  en  engineering  science  in   g.-neral  are  re-iuested   to  address  en- 
gaged in  the  principal   industries  in  the  .Mam  he.ster  di.strict  ijiiiries  to  the  Commitiee. 
have  offrre<|  fhi'  goviTniiig  boily  of  the  School  of  Technology  , 
the  sum  of  i'.'l.OIN),  s|.rea<l  ov.-r  u  period  of  five  years,  towards  SomC  Wider  Objects. 

the  cowl  of  establishing  a  ii<'w  <l.|.arlment  of  iiidiist  rial  iiuiiiai/e-  v ,. >.,,(,,.,  ii  ,„■  1        '»        1.1  1  1       . 

™.i  ,.  1       7  .    1  1       ■      ..        ■  ...  M  Mti  lr»m  t  Ills  phase  of  work  the  union  has  many  objects. 

iiiiiit.       IhiK  gift  has  bei'ii  arc.  pted  by  the  .Mam  heslcr  Kdlica  1  .1  1  •  /  .  •.  ,         .' 

,.  .,  ,.  '      '"/'"•'"""  "'"^ '^'""'"  such  as  the  admission  of  academically  trained  technicians  to 

'M  I  onimillee,  and  It  IN  proiNiscd  to  npiMiint  a   eciiiriT  111  this  .11       1        ■  .     ,  1         •         .        «."...,      1    ., 

I,.,.,   ,  1     ,  ,•  .  ,1         ,        '"'"""  all    ailiiiinisfralive   deparfmenis   of    the    Federal    States  — in 

iKj'M   lor  a  period  of  livi-  vears.     Ah  in  a     niic h  cases,  the  ...i,.>,    ..  ..  i„     .1  .  ./in 

.l.il,.M.It„  ;.  •     L        .1  II  .    J  .  I  .  """^'^   words,    the   greater   recognition   of   science    by   public 

•  hiiicully  IS  to  keep  thnrounhlv  up  to  date  111  a  subject  that  IS  1.  .i;„.      n  ;.       ;   .    1       .   .1    .  ,     1         1  111      1 

for  lr.„     \  ,,        .       I      1       I       1     Ii  bodies.      It  IS  jKiinte.l  out  that   technical  science  has  he  ped 

lar  from  being  Htandarilised.     In  the  present  instance,  m  i.rder  ,i„„„..   ,1  .    ,.  '    .      ,1  . 

,„  1 11^         .1        .       .         ,  ,  Miiring   the    war   in    three   ways,   naiiielv,   in    procuring    raw 

10  Keep  t lie  department  III  close  touch  with  practice. a  nuniMT  ,„„i,.,,„i„    f  „  ,  ,1,      1.  ti  11  ,1 

,,«„,„„ ,       .  »  e  .  .      .  .  inaterialH,  loriiierlv  obtmneil  fn»iu  abroad,  in  increa.Hing  the 

"I  managers,  directors,  scientific  nxjierta  anil  others  who  have  „«..  „f  „  .„,  .  „,    1,.  „  1;  1  1    .,    .  . 

i,,„l  ...    „  1  ,  '  ,.     ,  '""    "'  **'>'''e  producf.s.  and  In  pro<iuciiig  siiKstilutes,  such  as 

Ma.l  special  ex|ierience,  or  who  are  rwiMonsible  for  iiuporlttnt  .v.„tJ.,.ii,.   .„    1     .        Ti  .      « 

,„„,.„.,;  11  I  .    i   .       1  1-  .1      ,  '    .  xynlhetic   pr.Kiucts.      There   appears   to    Ix-   some    uneasiiie.s.s 

innovations,  will  be  invited   to  dcivor  pubic    e.tures    beinu  ..,  ,     #1  1,     1      ,        f  /.  .         ,  ,     n 

'  '"•'■>.       iiig  nfl  {„  tho  multijilicitv  of  Government  authorities  (x>n  rol  ing 
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construction,  as  these,  in  the  opinion  of  the  union,  had  pre- 
judiced German  products  in  peace  times.  Evidently  tbis  is  a 
recognition  of  the  over-organisation  which  we  believe  is 
a  diificulty  in  Germany,  as  it  leads  to  lack  of  elasticity. 
It  is  also  interesting  to  note  that  a  steady  movement  of  prices 
is  advocated  bj-  having  strictly  organised  svndicates,  so  that 
remunerative  conditions  will  be  obtained,  favourable  to 
technical  science,  with  consequent  brisk  investment.  AVe 
need  have  no  delusions  in  this  coimtry  that  German)'  intends 
after  the  war  that  her  industrial  firms  shall  be  run  on  such  a 
basis  that  they  will  be  paving  concerns  and  prove  attractive 
to  the  investor.  That  is  a  prime  essential,  which,  nnfortu- 
natelv,  has  not  alwavs  been  realised  in  this  country. 


future,  and,  if  there  are  such,  they  can  certainly  be  broughtt^ 
to  an  end  much  more  readily  by  joint  councils  than  by  any 
other  way.  It  is  only  by  such  means  that  better  conditions- 
can  be  promoted  quickly  and  smoothly. 


The  Yorkshire  Electric  Power  Co. 

At  the  annual  general  meeting  of  the  Yorkshire  Electric 
PowerCo..  the  t'hairman.  .Mr.  A.  G.  Lri'TOX,  gave  an  interesting 
account  of  the  progress  made  by  the  t"oni])any  since  ])owers 
were  obtained  in  liKiI.  The  station  at  ThornhiU  was  built  in 
1904  and  the  total  plant  (including  that  at  Barugh)  now 
amounts  to  ■3],<W0  kw.  with  3-58  miles  of  mains  running  over 
a  con.siderabje  area.  The  network  covers  91  separate  districts, 
with  120  sub-.stations.  Only  those  who  are  res]ionsible  for 
power  coni|(anies  in  this  country  know  the  uphill  task  that 
lias  been  involved.  In  the  -early  years  it  was  iieces.sary  to 
l)uild  up  a  power  load  from  scattered  consumeis  who  could 
not  otherwise  be  supplied,  the  most  remunerative  consumers 
being  in  towns  which  the  Power  Company  was  not  allowed  to 
touch.  Local  autliorities,  generally  speaking,  were  quite  averse 
to  takingabulksupply;  and  owing  to  the  comparatively  small 
scale  of  operations  of  the  Power  Company  to  start  with,  no 
very  attractive  terms  could  be  offered.  Thus  progress  was 
slow,  and  in  the  case  of  the  Yorkshire  ('ompany  no  dividends 
were  paid  on  the  ordinary  shares  until  1914,  when  a  dividend 
of  1  per  cent,  was  declared,  and  during  the  past  year  the  divi- 
dend has  risen  to  5  per  cent.  The  Power  Company  has  been 
handicapped  to  some  extent  by  the  fact  that  it  posses,<Sed  no 
jmwers  to  supply  current  for  lighting  e,\ce])t  in  connection  with 
power.  This  difhculty  was  overcome  by  forming  an  allied 
conijiaiiy  (flic  Klcctrical  Distribution  of  Yorkshire,  Ltd.),  which 
now  holijs  linhtinL'  Orders  in  21  areas.  The  bu.siness  in  this 
dir'-(  tion  has  been  increa.Hing  consi(lerai)ly,  and  nianv  of  the 
Mmaller  loral  authorilies  Jiave  seen  the  desirability  of  either 
allowing  their  Orders  to  lapse  or  of  transferring  them  to  the 
Com|miiy.  .Moreover,  seven  local  authorities  and  one  company 
are  now  taking  a  bulk  supply  from  the  I'ower  Coni(iany.  That 
an  ini|(ortant  need  in  being  met  is  ))roved  by  the  fact  that  the 
Govcnunent  han  niarle  financial  arrangements  with  the  Com- 
pany to  enable  them  to  carry  out  e.vtensions.  The  directors 
are  to  he  conRratulated  upon  seeing  success,  tliou'di  long 
deferr«fi.  at  the  fruit  of  tlidr  labours. 


Industrial  Reconstruction. 

\VK«c,c;.|„,Jt.,iiol.-  Il,;.l  thi-lirsi  Micctifiy  of  the  Industrial 
|{ccotiMlructioM<'ouncd.whiih  was  held  at  the  London  Oiiildlmll 
iafit  Friday,  waM  »u|>|(orfed  enthuHJastically, and  that  there  is 
arising  a  general  appreciation  of  the  importance  of  .loint 
InduHlrial  f'ouncjlu.  There  im  no  doubt  that  reMpouHiblc  labour 
leaders  iip(irecinte  fully  the  advantages  of  Capital  ami  Labour 
coming  together  to  de<  ide  matters  in  which  they  have  an 
••<|ually  vitnl  inl^Test.  .Mr.  O.  H.  HoiiKiiTs.  Minister  for  Labour. 
su|i|.orU-d  this  feeling  at  the  meeting.  ()u  the  other  hand, 
.Mr.  KiisKsT  Hkvi.n  slriiek  u  tniKic  note  in  reference  to  the 
ronditioiis  of  labour  at  the  dorks.  We  do  not  know  what 
these  conditions  have  been  in  the  past,  hut  it  is  clear  that 
■    brutally  inhuman"  Kinditions  cannot   be  (ob-rateil   iu   tin 


Optical  Society.  —  Prof.  Frederic  .1.  Cheshire.  C.B.E.. 
Director  of  the  Department  of  Technical  Optics  at  the  Imperial 
College  of  Science  and  Technology,  has  been  elected  President 
of  this  society. 

The  Paper  Situation. — It  is  only  natural  that  force  of  cir- 
cumstances should  impress  upon  those  responsible  for  con- 
ducting journals  tlie  seriousness  of  the  present  shortage  of 
paper.  We  would  impress  upon  our  readers  the  desirability 
of  saving  all  waste  |)aper.  for  which  good  prices  are  obtainable 
at  the  present  time. 

Patents  and  Designs  Bill.— ^Members  of  the  Institution 
of  Electrical  Engineers  interested  in  the  above  are  invited 
to  be  present  at  a  private  and  informal  meeting,  which  will 
be  held  in  the  Lecture  Theatre  of  the  Institution  of  Civil 
Engineers,  on  Thursday,  Feb.  28,  1918.  at  2.30  p.m..  for  the 
purpose  of  discussing  the  provisions  of  the  Bill,  &c.  Copies 
of  the  Bill  can  be  obtained  from  H.M.  Stationery  Office, 
Imperial  House.  Kingsway,  W.C..  at  the  price  of  3d.  net 
each. 

Physical  Society. — At  tiie  last  inceting  of  the  Society  the 
following  officers  and  Council  were  elected  : — 

Presidail :  Prof.  C.  H.  Lees.  D.Sc,  F.R.S.  Vice-President-s ;  Prof. 
J.  W.  Nkholson,  M.A.,  D.Sc,  F.R.S.,  Prof,  O.  W.  Richardson,  JI..\., 
D.Sc,  F.R,S.,  S.  W.  .J.  Smith,  M.A.,  D.Sc,  F.K.S.,  W.  E.  Sumpijer, 
D.Sc  Secrefarias :  W.  Eccles,  D.Sc.,  R.  S.  Willows.  M.A..  D.Sc. 
Foreign  Secreiary  :  Sir  R.  T.  Glazebrook,  C'.B.,  D.Sc,  F.R.S.  Treasurer  : 
W.  R.  Cooper,  M.A.,  B.Sc  Librarian:  S.  W.  J.  ,Smith.  M.A.,  D.Sc, 
F.R.S.  Other  Jf  embers  of  Council :  U.S.  A\len,M.A..  D.Sc,  Prof.  E.  H. 
Barton,  D.Sc.  F.R..S.,  C.  R.  D?-rIing,  F.LC.  Prof.  G.  W.  0.  Howe,  D.Sc, 
D.  Owen,  D.Sc,  ('.('.  Patorson,  ( '.  E.  S.  Phillips--,  F.R.S.E.,  8.  Russ,  M.A., 
D.Sc,  T.  Smith,  B. A.,  F. .).  W.  Whipple.  M...\.  Tlu-  President  announced 
that  Dr.  R.  S.  Willows,  M..\.,  was  resigniii<;  his  secretaryship,  on  Icavinc 
London  for  a  pest  in  the  North.  The  (Council  had  appointed  Dr.  H. 
Stanley  Allen,  M.A.,  in  his  place. 

The    Institute     of    Radio-Engineers. ^The    Institute  of 

liadio-.lMmiiiri'is  ill  .\i'w  ^'l)I■k  is  cvuli'iitlv  one  of  those  fortu- 
nate bodies  whicli  lui\e  enjoyed  added  prosi<erity  since  the 
outbreak  of  war.'  According  to  the  "  Year  Book  "  for  1916, 
just  issued,  the  membership  has  grown  from  109  in  1913  to 
984  in  1916,  and  is  a])parently  still  increasing — a  convincing 
testimony  to  the  im[)ortance  wireless  telegraphy  has  assumed 
since  the  war  began.  We  note  that  a  Committee  on  standard- 
isation is  engaged  on  tlu'  attemjit  to  secure  uniformity  of 
symbols,  methods  of  rating  and  testing,  &c.,  in  connection 
with  wirele.ss  work,  Kefereiice  is  also  made  to  the  important 
Convention  held  at  the  Panama  Pacific  E.xhibition  in  Hll.*). 

Electro-Culture  Committee. — The  President  of  the  Board 
of  .\gii(  nil  lire  ami  l'"islirrics  has  appointed  a  Committee  to 
advise  in  regard  to  ail  I'lcctrica!  questions  in  connection  with 
the  carrying  out  of  e.K])erimcnts  in  electro-culture,  and  Jiar- 
ticularly  in  regard  to  the  construction  of  apparatus  suitable 
lor  UK(!  on  an  economic  scale,  and  {to  the  making  of  such  elec- 
trical measurements  as  may  be  necessary  in  connection  with 
the  e.\))(^riments. 

Tho  Committeo  is  conNlituteil  as  foUowH  :  Sir  .John  Snell  (chairman) ; 
iMr.  ..\.H.  Bruce  :  Prof.  V.  H.  Blaekman,  l'M{.H.  :  Dr.  C.  Chrce.  F.I5.S.  ; 
Mr.  W.  It.  Cooper:  l»r.  \V.  H.  Kc.lcs  ;  Mr.  ,),  S.  HighlieUl ;  Prof.  T. 
Miidi.'r.  F.H.S.  :  Dr.  K.  .1.  IJussell,  Kli.S.  ;  iiml  Mr.  C.  T.  U  Wilson, 
I'.  I!.S.  Mr.  H.  W.  Phillips,  of  the  Board  of  .\griculluro  and  Fisheries, 
will  nil  us  seerelarv  to  the  (  onunitlce,  and  all  communications  oliould 
lie  a.ldrexsed  to  hin'i  „l    1.  Whitehall -place.  S.W.  1. 

A  Recording  Thermometer.  At  the  last  meeting  of  the 
I'liysicul  Soriciv  I'lof.  ('.  \',  Movs  described  a  recording  ther- 
iiioiiieler.  This  iiisl  riiiiieiil  js  ilcsigned  and  constructed  to  go 
into  the  case  ol  ii  reguliiloi  elm  1;.  'i'lie  thermouietric  element 
cotlHisIs  of  a  roil  of  eboiiilc  williiii  a  glass  tube.  The  dilTer- 
entiiil  expansion  is  dctcnuiiii'il  by  ii  pair  tti  levers  giving  a 
iiioveiiieiit  of  I  in.  for  10  l<\  The  druiii  carries  an  ordinary 
biiroMieter  rhart.  anil  is  driven  at  such  a  s|.ieed  that  a  two-hour 
iiiteiMil  ol  I  ill.  is  passed  ill  'J  I  lioiiis.     The  drum  is  driven  by 


February  22,  191b. 


THE   ELECTRICIAN. 


699 


friction  by  means  of  a  cord  from  below  the  driving  weight  of  the 
lock  by  an  e/x.*  arrangement,  in  virtue  of  which  when  the 
<:lockweight  descends  the  drum  turns,  but  when  the  clock  is 
wound  the  drum  remains  at  rest.  The  instrument  is  designed 
with  a  view  to  easy  construction  and  accuracy.  It  is  extremely 
rigid,  and  much  more  magnification  might  be  used.  An  alter- 
native design  on  the  same  lines  to  go  into  a  recording  bara- 
irraph  is  also  <.'iven. 

The  Institution  oJ  Mechanical  Engineers. — The  annual 
report  of  the  Council  ul  the  Iu.stitution  uf  Mechanical  Engineers 
for  1917,  shows  an  incrca.sed  membership,  and  refers  to  various 
important  researches  being  undertaken  by  the  Institution. 
Honours  have  fallen  to  a  number  of  members,  among  which 
may  be  mentioned  the  granting  of  a  Baronetcy  to  Sir  Robert 
Hadfield  (vice-president),  while  Mr.  George  Carter,  Dr.  Dugald 
Clerk,  and  Sir  Vincent  L.  Kaven  have  been  created  Knights 
Commander  of  the  Order  of  the  British  Empire.  Over.  1.0(10 
members  are,  or  have  been,  on  active  ser\'ice.  The  Institution 
is  taking  steps  to  assist  members  to  find  suitable  employment 
■01)  return  to  civil  life,  (irants  have  been  made  by  the  Council 
for  research  on  alloys,  steam  nozzles,  hardness  tests  and  wire 
ropes.  It  is  proposed  to  devote  the  gift  of  £500  from  Mr. 
Richard  Williamson  in  aid  of  engineering  research,  to  ""  A 
Research  to  determine  the  be.st  form  and  material  for  Pistons 
and  I'ist<in-Rings.  especiallv  fur  Internal-Combustion  Engines." 
Institution  of  Electrical  Engineers.— Siottish  Local 
•Skction. — At  the  last  meeting  of  the  Scottish  Local  Section, 
held  at  Gla.sgow,  .Mr.  .\.  Page  presided  over  a  crowded  atten- 
dance of  members  and  friends.  He  remarke  1  that  they  had 
with  them  Mr.  Wonlingliam,  the  president,  and  .Mr.  Howell, 
.secretary  of  the  Institution,  and  they  had  al.so  Col.  .Malcolm, 
tlie  oidy  surviving  member  of  the  gene.sjs  of  the  Institution, 
lie  called  on  Col.  .Malcolm  to  address  tlu'm. 

•  !ol.  Malcolm  »aiil  tlmt  ii  lirotlier  officer  of  hi.'*,  the  Lite  .Major- (ienoral 
( '.  E.  Wcliber,  while  in  charKe  of  Home  telograpli  suppers  in  London  niado 
tho  aeqiiaintanco  of  Sir  VViiliuni  Siemens,  and  they  spoku  together  about 
forming  an  institution  for  electrical  engineers.  (Joneral  WebU-r  said  to 
him  :  "  Will  you  join  '!  "  ami  when  he  said  he  woidd,  tloneral  Weblx-r 
ritpli(><I  :  "  That  makes  three  :  now  wu  can  start."  In  those  day.s  he  (the 
Hpvakcr)  met  with  much  opposition  in  his  objection  to  tlie  admission  of 
female  t,(ilegraph  o|M'rators  uk  memU-rs  of  tin-  Institution,  which  was 
mainly  ndvoeated  lieiauwr  thi'v  were  in  want  of  money  at  that  time.  He 
gainiKl  hiH  p<iint,  and  so  kept  the  institution  on  its  own  pro|M'r  line  of 
dnvniopmcnt.  Kirw  it  wa.s  one  of  the  most  important  technical  in.stltii. 
tions  in  the  worhl. 

Mr.  VVonrnNoiiAM,  after  referring  to  the  industrial  and  commercial 
Mile  of  (iksgow,  Bpoke  of  the  work  which  had  buen  done  in  (JIasgow  in 
'  li"  manufacture  of  measuring  instruments  for  electrical  energy.  Ho 
ml  that  the  electric  pr'>|>ulxion  of  ships  owed  much  to  the  pioneering 
\|H)rimentH  of  the  late  .^lr,  Henry  Mavor,  who  had  lnvn  consulted  by 
I  111'  Unit<Ml  SLitles  Government's  contractors  in  conn<>cti<ui  with  their 
Hchomo  for  the  electrii'  propulsion  cpf  battleships.  He  a<irocat<Ml  ilcvclop 
mnnt  of  joint  action  on  the  part  of  engineering  institutions  through  the 
formatiim  of  a  lornl  engineers'  ilub.  For  IS  months  they  had  ("o'li 
working  on  a  H4't  of  rules  govi'rning  the  (Mpiipmcnt  of  ships,  and  excellent 
amislaiice  had  lM>en  given  by  .Messrs.  lA>wson.  Ilendersim,  Nii'lson, 
.Stflwart  anil  others  memlicrs  of  the  .Scottish  ,S<'ction.  He  Iio|m'iI  that 
those  rules  Is'fore  Is'ing  linally  adopletl  would  Is'  submitte<l  for  Amend 
ment  or  approval  to  the  whole  Issly  of  the  members  of  thi-  various  liM-al 
•ncti'mii.  In  reicarch  work  they  wen<  working  in  union  with  the 
H.  K.  A.M.  A.  Thi<  amendment  of  the  I'ali.nt  Ijiw  was  receiving  attention 
in  view  of  the  Kill  Is-fiire  rnrliament  dealing  with  that  matter.  He 
hop<Ml  that,  the  siigKe»le<l  Klecirical  Proving  llouie  for  Hritisli  miinu 
fa<'lun-s  would  take  practical  nha|u'  Is-fore  long.  The  application  id 
electricity  to  medical  tri'alment  was  likely  to  receive  incn<as<<il  altenlii'n 
from  the  Institution,  and  a  joint  ni>>eting  with  the  meduul  authorities 
had  Iss'ii  arranged.  H<'  advocated  lh«  provision  of  inrn'as4'd  means  for 
social  inl<ir<:ourse  utnong'<t  I  lie  memls'rs,  partu  ularly  a  little  dinner  afti'r 
the  mnrtinga.  He  inilii  nted  |H>»sible' lines  of  develupmenl  for  the  Insti 
tutiiin    '  .liiiiriuil."  which  he  w*«  afraid  many  »l  present  diil  not  o|icn. 

Ilr.  Mai  I.KAN  then  re|H'at('il  his  Krlvm  l/sliire,  which  he  ilnlivrPMl 
liedim  the  Institution  in  l,<>nilon 


Oliitiiary. 

DkaTiI.h  om  Atrrivic  Skiivick.  -Tho  follnwinK  di'allis  have  hrrn 
ic|Hirt4Mi :  — 

I 'apt.  and  Adjutant  Arthur  It  Mamhall  (It  (i  A.),  'JH  years  of  Kgi<. 
wIhi  died  on  Keb  'i  (mm  wounds  riHioivnd  on  Dec  H,  nveived  englnoerinK 
training  at  Maiuheslxr  t'nivcraily  and  sul>M<<|uentl>  Imik  the  Mechanical 
.Scmnce  'rri|MH<  at  t'ainbridgc.  niul  was  appreiili.cil  to  Mmwni.  Ilrlliiui  ft 
Morc.i.n.      He  enlHliMl  as  a  .le.pal,  h  rider  on  the  outbreak  of  war. 

Wirnlniw  ()|inralor  H.  hiehling.  who  w»»  killi^l  on  KriiUy  lost.  w«« 
(ormorly  *n  appreiiticn  to  M  -nr^.  K  Iwin  Wood  *  Co  ,  <)i'e*n  Ironworks 


Salford.  and  a  student  at  the  Royal  Technical  Institute,  Salford,  where 
he  obtained  a  certificate  for  practical  higher  mathematics.  He  also  took 
the  City  &  Guilds  certificate  for  structural  engineerin". 

Pte.  Geo.  Hyhams  ( London  Regt. ).  formerly  in  the  special  sales  depart- 
ment of  the  India  Rubber  Co.,  has  died  of  wounds  in  Kgypt. 

Personal. 

Mr.  J.  H.  Sandiford  has  resigned  his  position  in  the  switchgear 
department  of  Messrs.  Ferranti  (Ltd.).  in  order  to  take  up  an  aj)- 
pointment  with  Messrs,  Fergason,  Pailin  &  Co.  as  their  engineer  and 
representative  for  the  London  district.  A  presentation  of  an 
electroplated  tea  set  was  made  by  Mr.  J.  Deiiham.  the  manager  of  the 
department,  on  behalf  of  the  members  of  the  staff. 

MrLiTABV  Appoi.vtments.— The  foUowing  have  been  appointed 
Acting  Captains  in  Xo.  3  Wireless  Signal  Squadron  of  the  Indian 
Ann y : — 

Lieut.  F.  .1.  Foxlee  (Indian  Army  Rcsene  of  Officers).  Lieut.  B.  JL 
Peek  (I;7th  Battahon  Hamiishirc  Regiment),  Si^-.-Lieut.  R.  A.  E.  Blakt 
(l/Oth  Battalion  Hampshire  Regiment),  Sec.  Lieut.  B.  Mead  (2/7th 
Battalion  Hamp.shire  Regiment). 

W.vR  HoN'oiRs. — The  following  honours  have  been  conferred: 

Bombr.  F.  \.  Hirst  (R.F.A.)  has  been  awarded  the  D.C.M.  He  was 
formerly  an  electrician  in  the  Blackpool  Corporation  tramways  depart- 
ment. 

Lieut.  D.  S.  Baddeley  (A.S.C.,  M.T.)  has  been  awarded  the  Belgian 
Croi.\  dc  Guerre  and  the  Order  of  the  Crown  of  Belgium.  He  was 
formerly  engaged  as  a  representative  of  Crompton  &  Co. 

W.\R  Casualties. — The  following  casualties  are  reported  : — 

Sec-Lieut.  C.  A.  Robertson,  son  of  Mr.  J.  A.  Robertson.  Borough 
Electrical  Engineer  of  Salford,  who  was  reported  missing  on  Nov.  30  List, 
is  now  reported  a  prisoner  of  war  in  Germany  and  slightly  wounded. 

IHe.  H.  Fennel  (Middlesex  Regt.),  formerly  engaged  in  the  India 
Rubber  Co.'s  experimental  department,  was  wounded  recently. 

xV  rrangements  for  the  Week. 

FRIDAT,  Feb.  22iid  (to-day). 

Physical  Society. 
■J  ii.m.  .\l  tie-  liiiiH-rial  College  of  Science,  Imix>rial  Institute-road. 
S.  Kensington,  London,  S.W.  Pai>ers  on  "  Note  on  the  Use  of 
.Aliproximate  .Methods  in  Obtainins  Const  motional  Dota  for 
Telescopic  t)l.jectivcs."  by  .Mr.  t.  Smith.  B.A.,  and  '■  A 
Suggestion  as  to  the  Driiiin  of  S|>wtral  Series,"  by  Dr  H 
.Manley  Allen,  .M.A. 
8ATDBDAT,  FeD.  23rd. 

Royal  Isstitction. 
i  p.m.     M    .\ll)omarUi-str>>et,    Piccadilly,    I^ondon.    W.I.      Ix<cturo 
<m  •■  Problems  in  Atomic  .structure."  by  Prof.  Sir  J.  J.  ThoniRon. 
I'.K.S.     (I>-otun-  II.) 
MONDAT,  Feb.  2SUi. 

Royal  Sociktv  of  .\iits, 
4.:iOp.m.     At     .lohn-street,     .Vdelphi,     Ixndon.     W.C.  2.     Cantor 
l.,oeturc  on  "  Tho  Kconimiic  Condition  of  the  Unitod  Kingdom 
ts'fore  the  War:    the  Kojvl  Cost  of  the  War.  and   I-xonomio 
Itcconstruction."  by  .Mr.  E.  Oammond.     (U-cturw  II.) 
T(;E8DAT,  Feb.  26tlL 

Royal  Institcthis. 
:>  p.m.     At    Alls-marlcstn-ot,    Piccadilly.    Ixmdon,   W.I.     Lecturp 
on     "The    National    Physical    Ijilioratory."     Ixir.turo    1.    "A 
National  LalMratory  of  Industrial  Rosoaryh,"  by  Sir  Richar\l 
T.  (;la7.cbr<Kik,  F.U.S. 

ll.H'MINATISO    KnOINKKKIM!    .StlCIKTY. 

.5  ;).»i.      Royal  Society  of  .Arts,  ,l«hn  stn«>t,  Adelphi.  l.ondim.  W.C.2. 
Pap<-r  on   '  A  Survey  of  .MetlunU  of  I>irr«'ting  ami  Conc<.ntr»tin(( 
Light,"  by  Lieut. -CommaiKh'r  11.  T.  Harrison.  K.N.V.K. 
iNSTrrcTioN  Of  Klb<tri<al  Knoinkkh-;.  .M  »n<  hk.stkb  I..>.  al  Skctioic. 
7  p.m.     At    the    hiigimvTs'    Club,    IT,    Allvrt  square.    .Mancheator. 
PajM-r  on     ■  lArg.>   Itulterics  for   Power  I'urpoH.-v      bi.    Mr     K 
c    .McKiiinon. 
WKDNESDAT.  Feb.  STth. 

Royal  .Soi  ikt\   or  .\hts. 
/.,.'(/ ;i.m.     At    .lohnstm-t,    Adelphi,    Umdon,    W.C  2.      Paper   on 
■■  Organisation  of  (\>mmpn-i»l  Inlelligenco,"  by  Sir  William  H 
(  larke,  K C.S.I. 
THtlMDAT,  Feb   26th. 

IssrniTioN  or  KLKcmirAi,  Knoimrkivi. 
.;///.. Ml       At  the  Institution  of  Civil  hjigineors,  tinvil  Ci^^trgi.  ninvt. 
Westminster.  Umdon,  S  W.      Private  and  informal  moling  for 
the   pur|s.»<-  of  ill*  us!.iiig   the   provisions  of  the   Patent*  and 
Diwigns  Hill. 
IxsTiTi'TioN or  Ki.KiTHK  <i.  Knoinkkilk. .SrtTriKxrs' Suction, 
7/(,>«.      At    Norlhamplon    Polylochnic    Institute.  Clerkenwrllrntul. 
I.onihiu,    KC      Pttjier  on     'The  Tivtling  of    Pvromrlrni,"   hv 
Mr.   U.  (;«le.. 
fRIDAT,  lUrota  lit. 

ItoVAi.  IxsTirrrios 
:>.30p.m.     At    Allwnarlo  slreot,    Ptcca.lilly.    I.«ndon.    W.I.     Hi* 
pniirso  on      The  Muderu  l>ve  .stuO  liiduslrv,"  by  IVif.  A.  tj, 
limcn.  K.K.3. 
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The    New    Split-Phase    Locomotive    of    the 
Pennsylvania    Railroad : 

Mechanical   Equipment.* 


Bv  G.  M.   EATON. 


The  huge  electric  locomotive  which  has  recently  been  built  by  the 
Pennsylvania  Railroad  marks  an  additional  step  in  a  scheme  of 
standardisation  of  electrical  equipment  which  will  be  suitable  for 
operation  on  then-  ^^  hole  system.  In  general  this  locomotive,  which 
is  much  more  powerful  than  any  other  locomotive  ever  built,  is 
similar  to  those  in  ase  by  the  Norfolk  &  Western  Railroad  on  their 
Elkhoin  Grade  electrification,  in  that  its  power  is  suppUed  by  three- 
phase  induction  motors,  fed  through  a  transformer  and  a  phase 
converter  from  an  11,()00  volt,  single- phase  contact  \Mre.  Many 
of  the  important  detaib  are.  however,  distinct  departures  from 
previous  designs. 

Service  Capacity. 

In  designing  a  locomotive  for  general  sei-\'jce  it  was  naturally  laid 
out  to  give  satisfactoiy  ojicration  over  the  heaviest  giades  on  the 
system.  These  occur  between  Altoona  and  Johnstown,  Pa.,  and 
include  24  miles  of  1  per  cent,  grade  west  of  the  summit  at  Gallitzin 
and  12  niilesof  2  percent,  grade  on  the  eastern  slope.     It  is  estimated 


fW.   I.-   \ii:w  (<y  Nkw   |:i,i  ■  m:i.    ti;i.i.;MT  I,.m  nM,.rivK  of  tmf:  1  i:nnsv 

that  two  of  thcw  engines,  one  pu»hing  and  one  pulling,  will,  when 
thin  diviKion  in  i-.lectrilied,  be  able  to  haul  a  ;t,!MH)  ton  tnun  up  the 
12  tiiiji-  graih-  of  2  jmt  cent.,  or  a  (i.:)(XI  ton  train  u])  the  2.')  mile 
I  (XT  cent,  griulc,  at  2<l«  iiiiIcK  jx-r  hour.  The  coiitiiuiouK  capacity 
of  fjuh  l<K.'omotivc  at  u  HjK'i-d  of  20-8.'i  rriilcH  [kt  hour,  enables  a 
Iriilling  I'lml  of  2,:ilKI  t<m«  to  be  hauled  up  a  I  per  cent,  grade  ; 
4,1INI  Uiiw  up  u  (l-.'i  grade  or  1 1.IMHI  toiiM  on  level  tanneiit  traik. 

Wluli-  111.-  nominal  oneliour  rating  l«  t.H(H)  ii.r.,  or  jippioximately 
K7,(MK)  lb.  tnirtive  etfort  at  ii  Mpecd  of  20«  milex  i«-r  hour,  the  loco- 
motive in  rapulile  of  ixcrting  u  HlJirting  tractive  ellorl  of  i:Jt),(HHl  lb., 
or  «(iiivn|eMt  Ui  7.tKK)  ll.r.  Kor  itturliiig  and  "  hIow  order " 
iumiui«.  ciiMirtde  conneetioMH  of  the  motont  are  provideil.  When 
r<K.iii  r,ilin«  at  cdntinuouH  capa<  ily,  Ihi-  loromolive  in  capable  ol 
t.liiiiiiiiu  to  the  trolley  xVHU-m  l,»IKt  ti.v.  at  21  iiiilcH  jht  hour.  The 
K]Ke<\  .hox"-!!  U  I  oii,.i<lerrd  to  Ix-  about  the  maxiinuiu  ilcMirable  for 
the  op<T»lioii  coiit.iiiplat«-<l.  Ixiiig  g-.v.rncd  by  llie  xi/.e  of  traiiix, 
OK  well  nx  c:liiiriMt<rixljcx  of  prolile  and  alignment. 
I  Severn!  fundaiiienUlx  of  proven  eeoiioniy  in  xteam  locomotive 
development  for  the  lie«vie«t  IniiiU-line  xen  i>e,  playeil  a  leading 
|xirt  in  the  di-terniinntion  o(  the  dexign  : 

I.  Th<'  jixomolivr  miixt  Ix-  •>(  tli«-  iniinimiim  |«i««il>li-  lapmity,  witlen 
lh<?  fun>li»tnp|iUl  liinil«tiiin«  iin|xHir<l  tiy  trmik  »triirliir«-  unil  elearBnexji. 

•  8om»  lurther  {wrticulsn  appMr  In  "  The  Elootrlo  Journal."  U.&A. 


2.  The  component  parts  of  the  locomotive  must  be  able  to  produce  this- 
maximum  capacity,  must  be  of  rugged  construction,  and  must  be  adapted: 
to  an  economical  stowing  in  the  locomotive. 

3.  As  much  of  the  weight  as  possible  must  be  spring-supported. 

4.  The  centre  of  gravity  must  be  high. 

The  mechanical  parts  of  this  locomotive  were  designed  and  built 
by  the  Pennsylvania  Railroad  Co.  The  general  type  was  evolved 
during  a  long  period  of  analytical  study  of  the  fundamental  service 
recjuirements,  the  Pennsyhania  Railroad  and  the  Westinghouse 
Electric  &  Mfg.  Co.  working  together  on  the  problem.  This  resulted' 
in  the  production  of  a  harmonious  unit,  embodying  the  results  of  th&- 
best  existing  experience  along  both  mechanical  and  electrical  lines. 

•Single^Cab  Design. 
This  engine  is  a  radical  departure  from  the  common  design  of 
large  electiic  locomotives,  having  a  single  cab,  with  an  overall  length 
of  only  76-5  ft.,  a  total  weight  of  250  tons,  thereby  securing  a  re- 
markably high- weight  efficiency  with  great  horse-power.     The  cab 
is  mounted  on   two   pivoted    trucks    which  are 
articulated  together  in  a  miique  mamier.     The 
cab  weight  is  divided  between  the  truck  centre 
plates    and     spring  -  cushioned     friction    plates- 
which  work  in  series'with  the  main  semi-elliptie 
springs.     >  The  spring-cushioned  friction  plates 
are  located  midway  between  the    second  and  the 
third  driving  axles.     The  cushioning  springs  are 
so    located   and   proportioned  that  the  desireif 
weight  distribution  at  the  rail  is  secured. 

Each  truck  has  three  paii-s  of  72  in.,  rod-con- 
nected driving  w  heels  grouped  on  a  13  ft.  i  in. 
rigid  wheel  base.  Outside  the  rigid  wheel  base- 
is  the  jackshaft,  carrying  on  each  end  a  gear 
centre,  rod-connected  to  the  adjacent  drisTing 
wheel.  The  main  body  of  thejackshaftisll Jin. 
in  diameter,  with  a  long  taper  on  each  end  to 
receive  the  gear  centre.  An  axial  hole,  3  in.  in 
diameter,  pierces  the  jackshaft  from  end  to  end. 
The  jackshaft  is  driven  by  two  nn)torp,  each  of 
wliich  has  a  pinion  mounted  on  each  end  of  the 
armature  shaft.  The  active  iion  of  the  stators 
of  the  two  motors  is  moimted  in  a  unit  motor 
frame  and  locomotive  cross-tie  csvsting ;  this 
casting  also  entirely  surrounds  the  jackshaft. 

The  armature  bearing  housmg-fit  in  the  side 
frame  departs  from  a  rectangular  shape  in  that 
the  sides  are  slightly  tapered.     Tlie  housing  is 
forced  into  the  corresponding  jaw  in  the  side 
frame,  under  pressure  sufficient  to  produce  local' 
stresses  in  excess  of  anything  that  will  be  im- 
posed in  service,  and  if  is  bolted  in  place,  both 
horizontally  and   vertically.     The  bearings  de- 
termining the  gear  centre  distance  are,  therefore,  locat<>d  as  securely 
as  if  they  were  in  a  suigic  integral  ca.sting.     Some  of  the  detail* 
appear  in  Fig.  2. 

Bearings  and  (Jear. 
The  jackshaft''bearing  brass  consist.s  of  a  solid  bronz.e  bushing, 
pressed  into  an*ye  in  the  side  frame.  The  renewal  of  this  brass 
involves  the  lemoval  of  main  gear  from  the  jackshaft.  The  ruling 
idea  in  this  tlesign  is  that  a  bearing  which  will  run  a  maximum 
mileage  betwwn  overhaulings.  and  then  involves  a  back-shop 
oiK-raf  ion,  is  i)refcrable  to  a  more  easily  handled  but  shorter  lived 
bearing.  '    J 

The  nrmatiire  bearing  is  anangi-d  with  oil  ring  lubrication.  The 
jackshaft  is  littcil  with  oil  and  wasti-  lubrication,  there  being  a  large 
waste  (-avity  in  the  side  frame  ea.sting,  auil  located  dinn-tly  overthe 
journal.  is  "   D_^2 

The  (lexible  gear  is  the  type  devt-loix-d  by  the  Westinghouse  Co. 
for  railroad  .seivice.  Whili-  it  has  been  cpntc  widely  ai)i)licd  pre 
viouxly,  this  is  the  (irst  (-ommcrcial  appli<-atioii  in  connection  with 
r.-iilriMul  ap)iliciition  approaches  it  in  the 
lllcd.  The  gear  face  is  It)  in.  wide.  This 
u  previous  railroad  practice  with  overhung 
'  by  dividing  the  gear  rim  at  its  mid- width 
iding  indeiK-ndent  tlexibiUty  for  each  rinj.. 


It.MI.Itll 


rod  drive,  and  no  other 
amount  of  power  Iransm 
ix  a  radical  di-parlure  froi 
gearing,  made  pnii'ti<-ab|c 
into  two  ringa,  and  prov 
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relative  to  the  gear  centre.  An  intf£rral  j.inion 
meshes  «ith  both  rims,  the  indeiwiKleiit  flesibiUtv 
eiisiinng  approximate  division  of  niaximiiin  loadJ. 
Hie  teeth  liave  l-T.";  diametral  pitch  and  are 
Ml  d?ir.  hehal,  right  and  left,  producing  the  effect  of 
a  herntig-ljone  gear  with  the  motor  hpt«een  the 
slopes  of  the  y. 


Trccks. 


hach  trrick  has  a  three-point  .  .|u..,,-.,umi.  Tlie 
three  drive  wheels  on  each  side  are  eqnahsed  tocether, 
the  loiding  idle  axle  forming  the  third  point.  On  top 
of  each  main  journal  l.ox  rests  a  p:urof  Dolphin  bai-s. 
hnk-coniieote<l  to  .-emi-ellintic  springs  which  an- 
located  in  windows  in  the  si«"le  frames.  This  system 
terminates  at  each  end  of  the  rigid  wheel  baseiiii 
■1  Ini'i-coanected  helical  spring,  giving  additional 
flexibility. 

The  bnm|)er  girder  on  the  inner  end  of  each  truck 
i<a  [xjrtioiiof  a  circular  ring  with  the  truck  centre 
plate  as  its  axis,  and  with  a  rectangular  cross-sec- 
tion. The  bunii)er  girders  of  the  two  trucks  are  in 
contact  with  each  other.  ;These  abutting  bumjvr 
gaders  are  surroundefl  by  a  ma.ssivejlink  which  ex- 
I<mk1s  down  from,  and  forms  a  rigid  part  of.  the  cab 
structure.  Proper  clearances  are  pro\ide<l  to  jermit 
relative  movement  of  cab  and  trucks.  exc(>pt 
relative    longitudinal    displacenu  nl.      The    wenring 


^1  \T.lll    i.F    .\|  HV     .Mi.T.T. 

surfai-cs'an'  facial  with  niangane.se  .stwl  shivs.  "  This 
forms  a  very  able  articulation.  liM'atiiig  the  humping 
stivssi>s.  d\ie  to  rail  weight,  on  members  which  are 
mheri'ntly  adapted  to  sustain  such  stre.sses  Iwith 
ample  margiu  of  siifcty. 

r.\H. 

The  cab  is  coiisitlerably  longer  than  any  loco- 
motive cab  iin-vioiisly  const ruct<>d.  Ittt  general 
plan,  with  a  passu;;.'  for  the  (\dl  huglh  on  each  nide 
and  ,with  lenlrally  liMatetl  auxiliary  apparatu-i,  is 
tlietyiH-  originated  l(t  yeaiti  ago  by  the  We.sling- 
linuHc  Co..  anil  which  Ik  now  Ihi-  nsognivil  stnndnnl 
tor  cliTiric  liM'nm  tivcs.  The  ninui  foun<lation 
-irucluiv  consist*,  of  l«..  ginlrm  it»  in.  d.vp. 
•.|>aie<l  .^  ft.  apart,  and  fornniiK  with  n  cover  pUle. 
a  Im>\  ginler  extending  thnuighoul  the  Inigtli  of  Hie 
cab. 

The  clivlrical  inaihincry  is  niount<Ml  ilireclly  un 
lop  of  thin  Imix  ginler.  whirh  al«o  carries  the  cab 
•.iiieM  and  niof  tlin>Uk;h  lniii«\ -r-r  t..ils|(.r-.  and  rro'*".- 
Ik-hiciv      The  .lb  ~iiii,tii,.  I    all  strains 

line  In  did  -borU.  ,  \,rpl   (1  l,,..n  lis  own 

inrrlia,  llic    tram    -ho.  ks    I  iil.-<l  tlmiugh 

the  draught   gear  and  the  main  Ini.k  Irniiung. 

The  i-iiiU  ovprhiinging  Ix-yond  the  renin'  pinn  nro 
ii(  cantilever  count  niel  ion.      Al  the  midleiiitlh  ii(  llie 
cab  IS  a  biiill  in  well  (or  the    nn^unmotlntioii  of  tho 
lii|iitil  rlieontal. 
1^  The  inolorK an* ..f  the  t linv  ph.'vie.  2.\cjxle,*nix  jwlc 
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tyjie,  with  wound  seoondaries.  The  stator  (shown  in  Fig.  3)  is  bolted 
in  place  in  a  semi-  cylindrical  motor  frame,  which  also  forms  the  locomo- 
tive cross-tie  casting,a  construction  which  affords  a  considerable  sa\  ing 
in  weight,  and  allows  easy  access  for  overhauling.  The  collector 
rings  are  fitted  on  the  shaft  outside  the  pinion,  being  connected  to 
the  windings  by  cables  through  the  hollow  shaft.  This  arrangement 
pro\-ides  maximvmi  space  for  the  motor  core,  and  the  brushes  are 
readily  accessible  for  inspection  and  repairs.  The  motors  are 
designed  for  a  Uberal  quantity  of  cooling  air,  with  longitudinal 
ventilatiorL  Both  the  stator  and  rotor  windings  are  insulated  with 
mica  tape  for  high  temperature  service. 

In  planning  the  location  of  the  apparatus  in  the  cab  to  secure  a 
compact  arrangement  as  well  as  the  greatest  possible  convenience 
for  inspection  and  repairs,  the  following  points  were  considered : — 

1.  Even  distribution  of  weight  about  both,  the  longitudinal  and 
transverse  centre  line  of  the  cab. 

2.  Grouping  of  apparatus  ina  compact  manner  so  that  the  locomotive 
would  have  a  minimum  length. 

.3.  The  location  of  the  heavier  pieces  near  the  centre  of  gravity  of  the 
cab  so  as  to  reduce  the  dumb-bell  effect,  both  in  nosing  and  in  rolling. 

4.  The  i)ro\-ision  of  space  for  air  conduit  to  supply  adequate  air  for 
the  transformer,  phase  converter,  and  main  motors. 

5.  The  provision  of  space  for  convenient  removal  of  any  piece  of 
apparatus  without  requiring  other  equipment  to  be  moved. 

6.  The  provision  of  space  for  convenient  and  adequate  inspection  of 
all  equipment. 

7.  The  grouping  of  apparatus  so  as  to  require  the  minimum  length  of 
wiring  between  apparatus. 

8.  The  location  of  all  high-voltage  main  circuit  and  rotating  apparatus 
in  a  central  compartment,  and  all  equipment  necessary  for  the  control 
of  the  lo<omotive  in  the  open  tor's  ( ompartment  at  each  end. 

9.  The  provision  of  an  unobstruited  pa.ssage-way  down  both  sides  of 
the  locomotive,  thus  |Hrmitting  easy  i)assage  from  one  end  to  the  other, 
and  also  a<cess  to  both  sides  of  all  apparatus. 

10.  The  lo'-ation  of  the  pautagraphs  so  as  to  provide  necessary  space 
for  the  installation  of  the  11,000  volt  trolleys,  and  to  keep  within  the 
clearance  limitations,  and  at  the  same  time  to  locate  the  pantagraph 
approximately  over  the  truck  centre  pin  so  that  side  displacement  of  the 
pantagraph  on  curves  will  be  a. mini  mum. 

11.  The  combination  of  all  the  liquid  rheostats  within  a  single  tank 
so  that  the  electrolyte  in  all  the  rheostats  will  have  the  same  density 
and  t<'m|KTaturc. 

TsMe  I.— Principal   Cliaracleristics  of  the  Locomotive. 

Kailroad  cla.s.'<ification   FFl 

Overall  length  ""ft-  f'i  in- 
Total  wheclbase   "Sft.  11  in. 

llriving  wheclbase    • 38  ft.  8  in. 

Kigid  wheclbase   13  ft.  4  in. 

Height  from  rail  to  locked  position  of  pantograph  15  ft.  6  in. 

Height  from  rail  to  top  of  cab 14  ft.  8  in. 

Width  over  cab  bodv  10  ft.  0  in. 

Ilv.rall  width    .' 10ft-  1  in. 

]Jtaini't4  r  of  drivini;  wheels 72  in. 

Diameter  of  pony  wheels 36  in. 

\Vei((hl  on  drivers 198  tons 

Xumbrr  of  crivinj;  axles    0 

WVi((ht  on  each  pony  truck    21  tons 

Total  wi-ight  of  locomotive  250  tons 

VollJiKeof  l.><omoliv«    11,000 

Troirtive  effort  at  hourly  rating  of  motors K7,2(IO  lb. 

•SlartinK  triutive  effort l.!(i.(HMi  11). 

Six-cd    2M(i  iii.|i.li. 

<  alKwily  of  liKoniotivc-    on<'.hour  rating  l.SIMi  II. 1'. 


lil.Mlilr    V 


•o^iM'ss  in   l^.S.A. 


.'\l  the  n-eml  lifiitiiii  ( 'onvenlioii  of  the  Ameriean  KouiidrNTncn's 
AMTH-intinn  bti  entire  wiwion  wiui  devoted  to  I'apers  on  recent  napects 
of  ehftrie  funiaci-  priu-tir-e. 

Th"  "  KI<-<  tricnl  World  "  n-portn  Ihiil  in  a  I'api'r  on  "  Itecent  Develop- 
ments in  tin-  Ap|>liciiliori  of  tin-  Klci'lrie  Kurnnci-  to  the  .Molting  Prob- 
lem, "  Mr.  Doiiirliu.  Widk«r  (ll<K>th  Mull  Co.,  Chi. 11^0)  pointed  out  that 
within  tin-  |>ioit  yi-ar  tin-  electric  (urnncc  had  licciinu-  nciopted  ns  n  Htjin- 
diiril  ly|M-  111  nicllinK  ci|ui|irnent.  Klnlric  liinuiccn  wen?  in  operation  in 
foiindrieii  for  Mii'ltinti  -ileel  ~rnp.  n-llninK  uteel  B<Ta|i.  reiininu  molten  kU'oI 
niid    iijelliiig    i/ri-y    iron,    iiinlli'itlile    iron,  ferro  iim'iKiini'ne,  (i-rroftlhiyB, 

•  "IM"  '^  "'"'  '  ''I'l'T  nlliiVH.     The  ciiiniii'in  iiw  of  I  hi-  elcttni-  fumiice  in  the 

•  '  '  '  iiirltiiiK  down  «leel  wiiip  (or  xleel-ciintinK  priMliiction, 
■'  il  iiu|»'rior  >|iialllv.  In  ■•onie  (oiiiidrien  I  lie  eleiitrii-  fur- 
I  '  r  Hie  ni'l'iti'.'  .iii'l  rediiiiiK  of  »lei'l,  where  iin  i-xtrii  hixh 
'I  "'|. lull  and  lihoxphnriH  nnri  nieeliii|{ 
'I  '  !  M  ami  l'iiil<'d  Stnten  I  lovern 
"  .1.1.- miiiili.r  of  ileclrii' fimiaceK  for 
'  hi  I  •.i.|. '  I  I-  iiii- 1  111-  iiriMliiciiiin  of  Hl^'el  low  in  Hiilphiir. 
I                             I'liliiiition  of  the  elei  iric  fiirnaee  III  till-  mehluK  of  ninlle- 

'  :  U'  KA  iiii|Mirtaiit  an  it  wni  now  to  the  Ht*-el  Indimtry,   At 

|,r.«.ii-  ri  iiaiiH  mforninlioii  cm  thnt  lirnncli  of  prnclice  wiu  very  Hcaree. 
Ortlinarlly,  tlir  eleitrie  (iminep  1  oiihl  not  eoni|»'le  1  ominercinlly  with  the 


cupola  for  meltmg  grey  iron.  It. was  useful,  however,  in  manufacturing 
aeroplane  motor  cylinders  of  very  high-grade  grey  iron,  owing  to  the 
facts  that  the  sulphur  content  was  kept  down,  that  the  metal  was  melted 
under  conditions  ideal  for  the  production  of  iron  free  from  air-holes,  and 
that  the  iron  produced  from  an  electric  furnace  had  the  same  density  that 
was  characteristic  of  electric  steel.  The  use  of  the  electric  furnace  for 
melting  ferro-manganese  was  gaining  ground,  especially  in  large  steel 
plants  operating  a  munber  of  open-hearth  furnaces.  In  a  representative 
case  the  loss  of  manganese  was  less  than  10  per  cent. 

Results  of  operation  in  the  plants  of  the  Sivyer  Steel  Casting  Co. 
(Milwaukee,  Wis.)  and  the  Electric  Steel  Co.  (Chicago)  were  given  in  a 
Paper  by  C.  R.  Messinger  on  "  Comparison  of  the  Electric  Furnace  and 
Steel  Converter  for  Manufacture  of  Small  Steel  Castings."  The  author 
cUscussed  the  operation  of  two  bottom-electrode  single-phase  electric 
furnaces.  The  best  results  were  obtained  with  acid  linings.  An  average 
of  368  heats  per  hning  has  been  obtained,  with  a  refractory  cost  of  7-8 
cents  per  ton  of  steel.  The  electrode  cost  was  70  cents  per  ton  and  the 
power  consumption  average  635  kw.-hours  per  ton.  The  total  costs 
showed  a  shght  margin  in  favour  of  the  electric  furnace,  but  in  the  East, 
where  the  freight  on  low- phosphorus  pig  iron  was  much  lower,  the  margui 
would  be  in  favour  of  the  converter.  In  the  best  30-day  period  an  aver- 
age of  9-24:  heats  per  24  hours  was  obtained,  the  average  melting  time 
being  2  hours  and  25  minutes  and  the  average  charging  time  10  minutes. 
The  furnaces  were  of  1-ton  capacity.  The  average  labour  cost  was 
S2.10  per  ton  of  steel  melted,  including  bringing  scrap  in  from  the  yard 
and  repairs.  The  consumption  of  electrodes  on  a  furnace  making  2,029 
hea's  in  thirt((  nmcnthswas  13,1701b.,  or  .5.15!b.  per  ton  of  steelmclted. 
The  present  cost  of  graphite  electrodes  was  about  13  cents  per  pound. 
The  foregoing  furnace  was  used  in  pouring  very  small  castings  with  an 
average  weight  of  less  than  4  lb.  ;  hence  the  furnace  was  not  tapped  until 
the  metal  was  very  hot  and  the  power  was  left  on  longer  than  would  be 
required  in  most  foundries.  A  power  consumption  of  570  kw.-hour  per 
ton  could  easily  be  attained  by  greater  care  in  operation.  Repairs  need 
not  be  made  oftener  than  once  in  six  weeks.  Numerous  classes  of  scrap 
could  be  utihsed.  Continuous  service  by  the  central  station  was  most 
important.  A  plant  with  a  power  rate  of  075  cent  per  kilowatt-hour 
would  save  $8  per  ton  in  the  cost  of  finished  castings  over  a  plant  with  a 
1-5  cent  rate,  other  things  being  equal. 

The  Central  Station  Point  of  View. 
"  The  Electric  PVrnace  from  the  Central  Station  Viewpoint  "  was  the 
title  of  a  Paper  by  Edwin  L.  Crosby,  of  the  Detroit  Edison  Co.  So  far 
about  200  electric  furnaces,  ha\ang  an  annual  capacity  of  1,200,000  tons 
of  steel,  had  been  installed  or  contracted  for  in  North  America.  That 
steel  production  required  about  750,000,000  kw.-hours.  Errors  in 
installation  and  appUcation  should  be  avoided  through  a  closer  study  o 
electric  furnace  equipment  and  service  than  had  been  made  in  the  past. 
The  power  salesman  should  have  a  fairly  good  understanding  of  the 
metallurgical  iiiariirr  involved  before  attempting  to  give  advice  or  data. 
With  the  possililr  .  \rr|jti<.ri  of  one  type  of  arc  furnace  and  the  certain 
exception  of  the  iniliic  in.u  furnace,  all  steel  furnaces  on  the  market,  if 
properly  installcil,  would  operate  with  a  power  factor  of  80  to  85  per 
cent,  durmg  the  early  stage  of  the  melting  period,  later  rising  to  85  or  90 
per  cent.,  and  finally  to  95  per  cent,  or  better  during  the  refining  ])eriod. 
Regulation,  pliase  balance  and  wave  distortion  had  not  received  suffi- 
cient attention.  Present  eledrmli-  icyulatioii  was  at  best  very  imsatis- 
factory,  it  being  impossible  with  any  cxistirif,'  cquipnuMit  to  obtain  sensi- 
tive regulation  without  hunting  of  electrodes  and  disturbance  of  phase 
balance.  Wave  distortion  convmon  to  are  furnaces  might  lower  the 
efficiency  of  rotary  converters  and  affect  the  accuracy  of  watt-hour 
meters.  Any  central  station  man  who  urged  the  installation  of  elcotrio 
furnaces  for  steel  based  upon  the  present  market  might  later  have  cause 
for  regret,  unless  he  receives  a  rate  commensurate  with  the  risk. 

Mr.  John  A.  Crowley,  in  a  Paper  entitled  "  Notes  on  an  Electric 
Furnace  Design,"  described  a  1-ton .  electric  furnace  built  by 
the  author.  In  choosing  betwi^en  a  rugged,  simple  design  and 
one  more  finished  and  coniplc^.v.  the  author  recomiuendcd  the  former, 
whii^h  would  require  little  or  no  attention,  and  iv placements  could  be 
made  more  rai)idly  in  case  of  Incakdown.  .\  I  ton  furnace  of  any  design 
w<juld  range  in  price  from  815,000  to  .S25.(«MI.  .Most  successful  poly- 
phase furnac<>s  were  equipped  with  automatic  ele.'trode  control.  In  the 
case  described,  totally  enclosed  nuitors  were  employed  to  effect  the  elec- 
trode niovements.  Bel6w  are  given  conversion  cost  datji  on  a  1-ton 
furnace.  The  iiower  and  electrode  consumption  liKUirs  were  obtained 
from  furnuccs  of  similar  size  o|X'ratin>;  in  Europe.  'I'he  price  of  scrap  la 
based  on  Pittsburg  prices  curivnt  about  Seplcniber  1st  ami  the  labour 
idsls  are  based  on  conditions  existing  in  Dcli-oit  ubout  Scplendxir  1st. 
.\navcraKe  rate  for  pow<T  the  country  over  is  S(l  til  isr  kilowatt-hour. 
The  figures  arc  a.s  follows  ; 

Scrap  (turnings)    $24.00 

Power,  at  $0.01  per  kilowatt. hour  7-W 

Electrodes,  at  180.075  per  III '-Sfi 

Sla^  niat^'iiul,  linii>,  spar  and  coke  ^-^ 

.Mloys  (appio\iniate) 

"l  lb.  .■■()  percent,  lerro.silicon  "•**' 

.'(111.  80  per  cent,  fi-rriinianganese     "•''9 

1  III.  aliiniinium  "'•J''* 

lietrachirieH  (liasie) '. 0.45 

.Sliillud  labour  melter.  S6  ;    boy,  83.50 2--'8 

rnskilleil  labour,  two  men  .|0  minutes  each  heat  to 

handle  scrap  anil  charge  furniiee,  at  Stl.32  per  hour        0.32 

Cost  of  metal  al.  I.he  spout J37.52 

The  above  cohIk  ore  ImHc.l  on  24  hour  npciali.in  with  a  minimnm  prc- 
ductiun  of  K  tiinn  per  day. 
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Notes  on  the  Design  of  Electromagnetic  Machines** 

PART  III. 
DESIGN  OF  AN  .ALTERNATING-CURRENT  TURBO-GENERATOR. 

B>-    STANLET    PARKER    SMITH,    D.Sc. 

(Continued  from  page  686.) 

Summary. — In  Part  I.  of  the  article  the  author  deals  with  some  of  the  main  principles  underlying  the  desisn  of  alternating-current 

generators      In  Part  II.  these  principles  are  applied  to  the  design  of  a  low-speed,  three-phase  alternator,  giring  750  kw.  at  2,200  volts 

when  running  at  a  speed  of  250  revs,  per  min.     In  Part  III.  a  three-phase  turbo-alternator  is  designed  to  give  2,000  kw.  at  3,000  revs. 

per  min.  at  a  line  pressure  of  500  volts,  and  the  mechanical  stresses  in  the  rotor  are  discussed. 


((')  Effect  (f  the  Cores. — In  2-pole  machines,  the  reluctance 
rif  the  rotor  core  may  be  pretty  eonsiderat)le,  but  it  is  found  to 
liave  roughly  the  .same  trajjczoidal  distribution  as  the  rotor 
aniperc-turn.s,  so  that  it  will  not  have  much  influence  on  the 
di.stribution  of  the  flu.v.  In  four-  and  six-pole  machines,  the 
reluctance  of  the  rotor  is  mostly  small,  and  likewise  the  stator 
reluctance  is  seldom  large  in  any  50-cycle  machine.  Conse- 
<|Uently  we  are  justified  in  a.ssuniing  in  general  that  the  reluct- 
ance of  the  cores  has  no  effect  on  the  flux  distribution  in  the 
gap,  and  merely  add  to  the  total  excitation  rerjuired  for  the 
magnetic  circuit. 

(i.)  Stator  Core. — The  ampere-turn.s  for  the  stator  core  of 
•JO-cycle  turbo-alternators  can  be  calculated  in  the  same 
way  as  for  slow-speed  machines,  by  ajjsuming  the  flux-density 
along  the  stator  jjath  to  be  uniform  and  equal  to  the  mean 
density  at  the  cross-section  of  the  core  midwav  between  two 
jioles.  The  mean  length  of  the  path  is  readily  obtained  from 
a  drawing  or  sketch,  as  in  Fig.  24,  or  can  be  estimated  as  two- 
thirds  of  the  pole-])itcli  at  the  middle  of  the  core. 

The  depth  of  the  core  is 

/j=(150-65)/2-  8=34-.J  cm. 
The  axial  ventilating  ducts,  however,  reduce  the  availabhr 
depth  considerably,  and  in  the  present  design  we  estimate  that 
the  depth  will  be  reducfd  on  the  average  by  an  amount  e(|ual  to 
the  diam<!ter  of  two  holes.  Since  the  diameter  of  the  holes  is 
t-."»  cm.,  the  effective  <-ore-depth  will  be 

/t'=34-5  — 2x4-5=25-5  cm. 
With  the  axial  length  of  iron  i(=8"cm.,   tin'  aitivr  rv.,<-- 
gection  of  the  core  will  be 

Ac  ^  li'L,  -25-5  X 87 =2,220  cm.-. 
The  calculation  of  the  ampere-turns  for  the  core  with  the. 
liues  of  flux  just  obtained  are  entered  in  column  5  of  Table  V. 
(ii.)  Rotor  Core. — At  the  higher  ])oint.s  on  the  O. ('.('.  of  a 
iwo-jiole  nia(;hine,  the  rotor  core  may  consume  about  half  the 
total  excitation,  and  must  therefore  be  estimated  with  greater 
care.     In  u  two-)iole  rotor,  the  lines  of  induction  are  distri- 
buted nearly  uniformly  over  any  transverse  section  of  the  core. 
Kroin  the  cri.s.M-.siTtKin  >>h'iwn  in  l''ig.  21  the  transverse  width 
lir  of  the  core  lit  the  biittom  iif  each  slot  can  be  tiieaHured  otT. 
These  dimensions  arc-  entered  in  the  column  for  h^  in  Table  VI. 
Near  the  bottom  of  the  dui'ls,  the  axial  length  of  the  rro.ss- 

section  is  obviouslv  I'ljual  to  the  groxs  cure  length  of  l(K>cm., 
bill  at  the  (liametiid  section,  the  tlux  .sprrads  out  rnnsideriibly 
into  the  rotor  shaft .  To  allow  for  this  we  a.-wnmi'  that  tin' 
Innging  at  each  i-nil  is  i-ijual  to  about  oiii--i'ighth  of  the  dotteil 
I  inle,  so  that  the  a.vial  li'ngth  /.,  at  the  diameUT  will  lie 
MO  (  2x:j.'l/M  KWcm.  .\t  lntenne<liule  Heitions,  ei|unl  steps 
•  il  2  cm.  can  be  taken  iu<  shown  in  the  third  rolumii  of  Table  VI. 
I'lii'  area  h^l ,  of  the  magnet n  path  through  the  rotor  at  eueli 
'  lion  can  then  bi-  foiiiid  iiml  is  enteri'd  in  the  next  column  in 

table. 
The  flux  eriMMing  each  section  is  equal  to  the  useful  Hu\  )ilun 
i>"  leakage  flux.  Thus,  we  must  not  read  oti  the  actual  gap 
drnsities  Itom  lurvcM  (!')  anil  (ri").  but  Imm  iiirvi-s  (I)  anii 
(fi),  for  wliMJi  ill)'  mngneiisation  of  the  tectli  uml  pole-centre 
Were  culciilatt'd.  The  values  of  H^  thuw  reail  oil  for  each  of  the 
four  excitatiDiiH  chixten  are  rntered  in  their  renpei'tive  rolunins 

Tim  firnt  ariii  In  of  ihia  nrricn  limit  with  ('ontimn>u»  rurrenl 
l»rliiiii«,  unci  idn  llr«l  iwrt  ■>(  Ihf  urliolr  iippdin<(l  in  TllK  Kl.KcrnK'I*!! 
iJunr  3.  lltIO  (Vol    |,XXV|I,|.   2W), 


in  Table  VI.,  but  are  only  shown  here  for  the  case  of  AT  for 
teeth  and  gap =20.000. 

Table  VI. — Cakulation  of  Ampere-turns  for  Rotor  Core. 


.ir  for  teeth  &  gap = 

20,000 

No.    Width  Length 

Area    | 

of       at  X       at  j; 

atx    1 

By. 

A+.xlO-* 

*xlO-«. 

Bi.       at. 

slotx.      6.,     ,     Lz. 

bzLz.  , 

1 

1        15-4    ,     100 

1,340   1 

9,700 

1     301 

301 

19,600  1  340 

2       21-6    1     102 

2,200  1 

7,200 

:    11-2 

41-3 

18.800  j  210 

3       26-6        104 

2,770  1 

6,400 

9-9 

51-2 

18.500     ISO 

4       30-8        106 

3,260 

5,000 

7-8 

590 

18,100     140 

5       32-8         108 

3,540 

2,900 

4-5 

63-5 

18.000  1  130 

almtui=^     186 
.4  r  =  16-5  X  atmctn  =  3.070- 

The  flux  iia.ssing  through  each  section  of  the  core  can  now  be 
found.  For  the  pole-centre,  the  first  value  of  Bg  must  be  multi- 
plied by  the  gaj)  area  over  this  part,  namely  ,4^4^/26  =  3.1  iHt  cm.-. 
The  flux  entering  bv  each  ]iair  of  f..tli — oiii>  on  either  siile  o£ 


the  horn  is  similarly  found  by  multiplying  all  the  remaining 
values  of  /?j,  by  the  area  of  the  gap  over  two  .s|ot-]iitehi>», 
namely,  2.4,  "Jt!  I,r).'i0  em.'.  These  are  entensl  ill  the 
columns  uniler  the  heading  A<I>.  and  the  total  flux  (D  at  any 
.section  is  then  obtained  by  adilmg  together  the  values  of  A<I> 
down  to  that  section. 

It  only  remains  to  lind  the  .lensity  /*.  at  each  .section  by 
dividing  the  flux  by  its  eorrenponding  section,  and  reailing  oil 
the  ampiTe-lurns  from  the  iron  curves  in  Fig.  1','.  To  lind  tho 
iiieaii  value  at  xn—.n.  we  can  proeenl  graphically,  n.s  for  the  rotor 
teeth,  whence  we  lind  the  re<|iMred  .17".  and  enter  the  value  in 
column  <i  III  Table  V. 

(/)  77i.  Ditrn  rni'iil  ( 'Ani»iWrri.</tV.  -  Hy  adding  together 
the  ampen'tiirns  in  coluinns  4.  !\  Mini  l>  in  Table  V..  the  total 
ampere-turns  per  pole  on  noliNid  are  obtained,  so  that  tho 
inagnetisutioti  curve  of  the  machine  can  be  plotted  straijjhl- 
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away.  This  is  skown  in  Fig.  25.  where  the  phase  pressure 
is  drawn  a.s  a  function  of  the  ampere-turns  per  pole-pair. 
The  figures  for  the  air-line  are  shown  in  brackets  in  Table  V — 
this  line  i.s  useful  when  drawint;  the  o])en-circuit  characteristic 
(O.C.C). 

In  this  way.  then,  the  magnetisation  curve  has  been  cakii- 
Jated  for  a  10  13ths  windingon  the  rotor  (/^=10'13)  ;  and  in 
a.  precisely  similar  manner,  the  curves  in  Fig.  23  have  been 
redrawn  for  an  8,'13ths  winding.  In  the  latter  case,  the 
dimensions  of  the  wound  and  unwound  slots  are  the  same  as 
in  the  fonner  :  but  with  /^=8 13  there  are  8  wound  and  5  un- 
wound .slots  per  pole,  whilst  with  /5=10  13,  there  are  10  wound 
and  3  unwound  slots  per  pole.  The  predicted  O.C.C.  for 
^=8y  13  is  al.so  shown  in  Fig.  25. 

(g)  Shoii-circ'iit  Characlerislic. — The  excitation  needed  to 
send  a  current  through  the  stator  winding  when  short-circuited 
is  due  to  the  inductance  and  reaction  of  the  stator  winding. 

In  section  2  of  this  part,  it  was  shown  that  the  inductive 
drop  in  tlie  stator  winding  is  equal  to  13-8 — or,  say,  14  per  cent. 
of  the  normal  pressure.  Setting  this  oft  along  the  vertical 
co-ordinate  in  Fig.'25,  the  ampere-turns  needed  to  provide  the 
flux  for  producing  the  E.M.  F.  to  overcome  the  reactive  pressure 
£",'-}- £9  are  found  at  once. 


path  will  not  be  uniform  over  the  rotor  periphery,  so  that  the 
flux  curve  on  load  will  be  somewhat  distorted,  but  this  is 
seldom  observable  in  the  phase  and  terminal  pressure  waves. 

TlioTigh  the  rotor  leakage  is  increased  on  load  by  the  ampere- 
turns  needed  to  counteract  armature  reaction,  the  effect  is 
usually  small  and  will  be  ignored  here.  We  shall  therefore 
use  the  conveni-ent  construction  for  the  E.M.F.  and  M.M.F. 
vectors  shown  in  Fig.  25,  which  is  mostly  accurate  enough 
for  turbo-alternators  with  cylindrical  rotors. 

The  construction  is  only  shown  for  full  load  at  cos  9  =  O-S 
whenyS=8/13,  but  the  diagram  forunity  power  factor  is  drawn 
in  the  same  way.  With  the  cxirrent  corresponding  to  cos  9=0-8, 
the  inductive  jjressure  £'s+£'(,=14  per  cent,  of  the  normal 
pressure,  whence  we  find  £=103  and  £'  =  107  per  cenl.  of  the 
normal  pressure.  Consequently  the  gap  flux  on  load  must 
be  increased  9  per  cent.,  corresponding  to  £p=315  volts  ; 
whilst  the  core  flux  is  increased  7  per  cent. 

To  the  ampere-turns  required  for  £^,=315,  we  now  add  the 
ampere-turns  required  to  overcome  armature  reaction,  namely, 
22,800  for  fi  =  10/13;  and  20,700  for  fi  =  8/13,  the  internal 
phase  angle  y  being  read  off  the  pressure  diagram.  In  this 
way  we  find 

Exciting  am]iere-turns  on  full  load  at  cos  tp=0-8 

=53,000when  /5=10/13. 
=16,000  when  /3=8/13. 

In  section  4,  we  shall  see  that  the  latter  alternative  is  better. 

(/)  Iron  Loss. — To  reduce  the  iron  loss  as  much  as  possible, 
not  onh'  must  the  core  be  carefuUy  built,  but  it  is  advisable 
to  use  thin  laminations — e.g.,  No.  29  jS.W.G.  =0'35  mm. 

Core  Loss. — It  will  be  remembered  that  there  are  144  axial 
holes  through  the  core,  each  4-5  cm.  diameter.  The  flux 
passing  through  the  core  on  full  load  is 

l-07x45-5xl08=48-7xlO''. 

For  the  core,  we  have,  then  : — 


40     |.5a|.     60         70 

^    ^  AT  per  Pole-pair 


80        90»10' 


Fio.  ij. — Open-   and  .Siioht-(  nitirr  ('haii.xctickistk  s  vw\  ^  =  10/13 

AND   p-8/13. 
ICx'-itiitiiin  and  Regulation  sliown  for  full  Innd  at  oos<p  =  0'8. 


For  III 
I'urt  I 


iririature  read  ion,   we  lia\  1 


Ir. 


quatioii   (7)    ill 


.  I .  I  '/■     /.'////  aiii])(Tc-turns  ])er  [icili-paii , 
/.  .  (ixl  X  1,150  =-8,700/.:, 

i-5     /; 


/ 


.HJn/r 


-2-62  for/J=10/l3; 


il.il.v  /      2-;3Hfor//    H/13. 

I|.M'.  .1.1'/'     22,H()()  for /;     10/13, 

Mod  20,700  for /<     H/i:i. 

Ily  .ildiiit^  llii-Hc  uiii|ifr)--turnM  to  the  rcs|»euli\  e  unijicre- 
liirrx  f'i(iiii.(l  for  tin-  iiidiicljvc  drop,  we  then  find  the  total 
aiiijM'ri'-tiiriix  iii-erled  to  m'nd  full-loud  current  through  the 
hhort-ciir  iiitcij  Htntor  wiiiiliiig.  and  ho  gel  the  short-circuit 
I  loiriictiTiHtii  H  tthowii  in  V\^.  25  l.y  Mcttiiij;  oil  llic  (luieiit  to  a 
/■Uiliilih'  Hiali'. 

'/.I  Efritnliiiii  oil  Full  //(«(/.  -Here  iijiain  we  Hhc  the  vector 
rrj  liiiNrd  on  Vt)^.  2,  but  with  iiioie  juMliliciitioii  than  for 
'  |»i|<'  niiichineH,  bi-ciiUHf  Ihe  dlHtriltiition  of  the  rotor 
.\i  Ml''.  iip|iroii<lii'M  II  .HUH'  curve,  and  thix,  roinliined  with  the 
Hinuxoidiil  ntulor  .M.M.F.,  give.H  a  rcHulliitit  not  dilTering  widely 
from  a  HJne  wave,  {^ince  the  iinle-centre  in  UKuaiiy  ulotti'd 
diflvrently  fr«iin  the  wrmnd  pari,  the  rcluctunce  of  thi-  ningnetii 


.Vrea  of  plate 

Volume  of  core 
AVeight  of  core 

Flux-deiisitv  in  -core 


^.-rSi-S  X 115-5- 144  ,  4-5^ 
4 


=  10,200  cm 


=  10,200x87=888,000  cm^ 
=  7-8  x888,000  X  10-^=6,900  kg. 

-(^«-">^10^)  ^11.000  Hues  per  cm^. 


(2x2,220) 
Hence,  using  the  formula  as  given  in  the  jirevious  article  : — 

Loss  ppTkg.=2-5/£»-«10-»+0-01B-/-/''JO-8  watts 

=2•5x50xll,0O0l'^xlO-'^+O-01x'll,OO0•^x0•35•-XgO'xl0-^ 

=3-7+3-7=7-4  watts, 

w^hence  the  iron  loss  in  the  core=6,900x  7-4=51  kw. 

Tooth  Lo*s.— From  Fig.  23c,  we  find  that  for  a  flux  wave 
corre.'^ponding  to  <I)=48'7  x  10°.  the  ratio  yJmax./-''n"'an=^'^'- 
in  th-  teeth  under  the  polo  ccnlir.  \Vi' sliall  calculate  the  loss 
lor  tlie  density  existing  one  thin!  of  the  way  down  the  tooth, 
iiirasuiiMJ  from  the  circumference.  Then  we  have 
3-47 -f  4-87, 


Voluii 


if  teeth  =  36x8 


-87  =  105,000  cm" 


/.' 


at 


thin!   I.K.tll    llrptll 

III 


■=8,000. 


( 1-0 1  X  1 2,f'00'-  X  0-35-  X  50''=  X  1 0'*, 


Weight  of  teeth  =-7-8  x  105,001)  x  lO-^"-^  820  k; 
18-7x10'' 
8x87x3-!)^ 
/<..mx.  at  om-tiiird  tooth  dr|.|li      Mi  -8,000     12,800. 
Hence,   loss   per  kg. 
-2-5x50xl2,80(/-'' 
-'1-75+5-0  =9-75  watts, 
whence  tlie  iron  lo.ss  in  the  tcet  li     .H20x9-75     8kw. 
The  lotul  iron  lo.ss  in  the  iiiacliiin'  is  lln'u  ■>\   \  X     59  kw, 
(;/)  /{niiihi/ioii.  -The  v.iltiige  ri,se  fnini  full  biad  at  any  given 
))ower  factor   to  no-load   can   In-  ivail   olT  straightaway   from 
l'"ig,  25  us  Moiiii  as  the  e.xc-jtal  inn  has  liccti  detcrniineil. 
We  I  hen  iiiive  :     - 

Viillaur.  llhr  from  Full  l.va.l  /..  .V..  I.,hi,I 


10/13 


OOH  <f 


1-0. 


IO-r>  per  roiil, 
130 


20  por  cent, 
29 
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4.  The  Rotor  Winding. 
Having  thus  settled  the  exciting  ampere-turns  nee<led  on  full- 
load,  we  can  now  design  the  rotor  winding  and  therefrom  decide 
whether  it  is  better  to  make  /5=10/13  or  8/13. 

A  suitable  value  for  the  exciter  pressure  is  100  volts. 
Roughing  out  the  cro.ss-section  of  the  copper  in  the  usual  waj* 
— see  design  of  field  winding  in  Part  II. — we  find  this  shoidd 
be  about  5-5  mm.-.  E.\perience  shows  the  be.st  arrangement 
for  this  cla.ss  of  winding  is  to  wind  flat  strips  one  above  the 
other.  The  slot  is  28  mm.  wide,  and  allowing  I •■5  mm.  on 
either  side  for  insulation  (mica  between  leatheroid),  the 
width  of  the  copper  .strip  will  be  2.5  mm.  This  gives  a  thick- 
ness of  .5.5/2.5  =  2-2  mm.     Thus  the  strip  will  be  25  x2-2  mm. 

The  older  way  of  insulating  the  strips  was  to  tape  every  or 
alternate  layers,  but  jiresent-day  practice  fhvours  the  use  of  bare 
copper  with  a  strip  of  mica  insulation  between  succes.sive  layers, 
which  is  non-combustible  and  takes  up  less  room  than  tape. 

The  distance  between  the  bottom  of  the  wedge  and  the  top  of 
the  duct  is  '.)0  mm.,  and  with  the  insulation  and  slack  given 
below  it  is  po.ssible  to  accoiiiniodate  32  conductors  ])er  slot : — 

BraB8  liner  at  tO])  of  .'ilut  Ml  mm. 

Brasii  liner  at  bottom  of  «lot lii     .. 

Slot  insulation .^xlo  —   4-.">     .. 

Copper  32x2-2  ^70-1     „ 

Insulation  between  layers  31x0-25=:  7-8    „ 

Slack  .' 5-3     ., 


Total  depth    900  nim. 

With  this  arrangement,  we  aow  find  the  lo.s-s  and  amount  of 
copper  required  for  the  two  ca.ses  eousidered  as  follows  : — ■ 


Spread  of  rotor  wiiiilin)!  ft  - 
Crosa  Hection  of  roudiictor  ... 

10/13 

.55-Oniiu.- 
32-0 
.120-0 
:i74-0  cm. 
I.2(M)0  m. 
oOOtt  kt;. 
0-38  ohm. 
0-49  ohm. 

53,0000 

165-0  amps. 

Hl-O  volts 

13,400-0  watt.i 

3-llamp.  /mm." 

8  13 

55-0  mm.- 
32-0 

Turns  pi-r  p<iln-|)air 

250-0 
3<>0-0  cm. 

Total  length  of  winding  

Weight  of  rotor  wiiulint'    

Rcxistani-c  of  winding  aI  15  '( '. 
RoxiHtancn  of  winding'  at  90'( '. 
ExcitinK  amporo  -  turns   on 

full-load 

Kxoiting  current  at  full  loail 
.Slip-rinK  pros»ure  at  full  loud 
Rotor  copper  loss  al  fidl  loail 
Current  density  al   full  lnnd 

920-0  ni. 
450  0  kp. 

0-29  ohm. 

0-38  ohnr. 

40,OtH)() 

180-0  ami)s. 

08-5  volts 

I2,:i00  <»  watts 

3-3  amp.  mm.- 

(.'onipariiig  the  above  alternatives,  it  is  seen  that  the  .slotting 
for  /?=-8/13  nee«l«  le.ss  copper,  entails  less  loss,  requires  less 
liibiiur,  ])rovide.'i  belter  ventilation. 

Thus  it  is  bett<T  in  every  way  to  have  /?=8/13,  and  the 
alternative    of    lO'l,'!    will    not    be    considered    further.     In 
passing,  it  may  be  nientinned   that,  generally  speaking,  it   is 
better  to  make  (i     2  .'»  rather  than  3/-I  or  1  "i. 
(To  b'  conlinurd.) 


I.iiiikiii{>-iip  of  Diililiii  niid   Di.strict. 

INTKl:l.M  RKI'OItT  OK  TMK  CO.MMITTKK.* 
The  rommilttv.  in  pn-wntmu  this  re|M>rt,  wish  to  maki<  it  rloar  that  it 
ipi  imly  of  »  pri'liminary  nature,  and  drain  with  irrtnin  inter  iiinneilmns 
of  "xintinx  Hlatious  which  can  miiiicdiately  be  madr  at  a  ninnll  copiliil 
outlay,  and  would  rfTcct  a  paviiiK  of  fuel,  which  Is  vrty  important  ill 
Dulihn,  as  It  will  relieve  the  prrssun-  on  rhIppinK. 

Thn  total  output  of  public  mid  private  power  plants  in  Ihr  di*tiict  at 
pri-u-nl  excerds  20.INNI  k«  .  and  ei  e\|i<-rl<Ml  In  exceed  30,(MNI  kw.  within 
a  I Kinparatively  short  |M.ri<>d  'I'lie  publir  supply  of  rlivlricily  f"i  the 
City  of  llublin  ami  Ihi-  i|islri<  Is  iiiiiiuulialely  aurniiindinK  it  is  al  proeiil 
•Icnvcd  from  no  less  than  seven  ucneratin|t  slaliinis.  .Ml  the  slationi. 
wilh  thn  exception  of  the  l'n(ron  llotisnNlation  of  the  llublin  <Vir|Mmtinii 

•  Thn  Cominilleo  consist,  of  Major  I).  T.  »I"K.  Weblirr.  U.K.  (chair 
.  and  .Messrs.  .\    li.  iltutv.  I*    I'.  Hllssell  (Messrs.  A.  i;uinnes..  Son 

.  I.td  ).  II.  Krv  (lircv-i lie.  In.   Co.).  I».  M.  |l.  i;n.sart  (Ihiblin 

>  lan  Kleclric  |tail«,.M.  <-  M.>i-.hall  llarrtss  i  lliiiilln  rniled  Tram 
»m  .  Co.).  W  Kirwan.  .S  I,  It  I'rire  (|Viubt..Uc  C  II  C,  Kle.  tricil v 
Kept  ).  I).  K  I'll.lil.b  (lUlhn.inc,  IMl.C.  Kldicilv  Uepl).  .\.  K. 
I'orle.  M  In.l.C.KI  .M  l!ii.|dlciC,.r|M.ralion  Kle.  lu.  ity  Hept  I.  \V.  .1.  C. 
S..«ter  (Hr.iv  It  I)  C  i:ic,  In.  iiv  Uepl),  \V.  .Slorev  (lin-al  ,S.iutbeni  A 
iWi-lern  U.iilwBv),  It  l.nlc.i".  VVm.  Tallow.  It  A  I,  .1  I",  riernev 
ili.iblin,t  Itle.sinuloii  |t.>.l»..M.  I  Tomlinson.  M  Inst. CKi.  and  A.  \V. 
nieililiiii  (iJrral  Nortlii-r  ,  lUilwav  Co.),  Ilnu.  Mcretarv,  Mi  It  X 
•Ion. 


and  the  Dublin  United  Tramways  Co.'s  station,  are  small ;  and,  with  the 
exception  of  the  Port  and  Docks  Board's  st^ation  and  the  two  large  sta- 
tions referred  to,  are  disadvantageously  situated,  both  in  regard  to  con.- 
deusing  facilities  and  coal  supply. 

The  cost  of  generation  at  the  Dublin  &  Lucan  Co."s  station  is  3-34d. 
per  unit,  the  coal  con.sumption  being  over  13  lb.  per  unit  ;  and  a  more 
unfavourable  condition  of  things  mu^t  obtain  at  the  Sutton  power  house 
of  the  Great  Northern  Railway  Co.  The  proprietors  of  both  these 
undertakings  are  desirous  of  obtaining  an  immediate  supply  in  bidk. 
The  cost  of  cable-!,  rotary  converters,  Ac.  for  I.ucan  station  would  not 
exceed  £8,000.  and  would"  result  in  an  annual  saving  of  1,004  tons  of  coal 
per  annmn.  The  cost  ot  providing  a  supply  to  the  Sutton  station  is  esti- 
mated at  £13..i00,  and  the  saving  in  coal  at  1,317  tons.  The  }>ower  house 
maintained  by  theDublin  Port  and  Docks  Boiird  for  the  supply  of  power  for 
the  cranes  on  the  quay,  and  motive  power  for  their  own  yar<is  and  work- 
shops and  for  lighting,  is  conveniently  plas-ed  for  obtaining  coal  and  con- 
densing water.     But  it  is)small.  and  it  could  profitably  take  a  bulk  supply. 

An  immediate  linking-up  could  be  made  between  the  Port  and  Doi-ks 
Board's  station  and  cither  the  Pigeon  Hous;-  station  or  the  tramway 
company's  .-tation.  There  is  a  very  considerable  and  growing  demand 
for  power  in  the  vicinity  of  the  Port  and  Locks  Board's  power  house, 
where  the  industry  of  i)uilding  and  repairing  ships  has  been  growing 
.steadily  for  some  years  past.  A  three-phase  supply  could  be  obtained 
cither  from  the  I'iL'con  House  station  or  the  tramways  company's  station, 
as  might  be  found  suitable. 

The  Pembroke  and  Ratluuincs  generating  stations  may  be  R-garded  as 
moderately  economical,  and  both  are  combined  w-ith  refuse  destructors 
which  provide  part  of  the  steam  for  the  engines.  The  feeders  of  the  two- 
systems  approach  one  another  at  one  point,  and  the  conimittei-  advoiato 
an  immediate  inter-linkage  lictween  the  two  at  this  place.  This  would 
|R-rmit  of  the  shutting  down  of  the  Rathmines  station  tliroughout  tho 
whole  of  the  summer  months,  as  far  as  coal-tired  boilers  are  concerned, 
and  would  thus  save  c.  very  eonsi<lerab|c  quantity  of  coal.  The  destruc- 
tion of  refuse  woulil  still  be  carried  on  at  Rathmines  durins  the  summer, 
and  would  provide  part  of  the  supply.  It  is  suggcsteil  that  this  intcr- 
linkage  could  b(>  carried  out  at  a  very  moderate  exi>ense.  and  would 
yield  an  immediate  and  valuable  economy.  The  cost  is  estimated  at 
C2. 1  OO.and  t  he  resulting  saving  of  eoal  per  aiinimt  would  be  alx)ut  880  tons. 

The  Committee  consider  that  it  wouhl  he  very  desirable  to  have  an 
inter- linkage  iK-twecu  either  the  Pigeon  House  station  or  the  Ringscnd 
station  of  the  Dublin  United  Tramways  Co.  and  the  Pembroke  Urbai\ 
District  Council's  |)ow-er  station:  the  hiph-tension  luains  of  both  these 
stations  pass  within  a  couple  of  hundred  yards  of  the  Pembroke  station. 

Dublin  and  /j/i-s«in./toM  Li-jht  /fm/icni/.— This  system  conunence.s  at 
Tert'iuire,  a  distance  oif  3-4  miles  fnmi  the  ccntrt-  of  the  city,  and  runs  in  * 
soulh-w-e.stcrlv  direction  to  Poiilaphouca,  serving  that  di.strict  as  well  as 
Blcssiniiton,  Tallaght  and  Templeogiie.  It  has  an  unfenced  track  laid  at 
the  rondsiilo  throughout.  The  Iwomotives  are  self-contained,  only  two- 
of  which  arc  of  a  modeni  |)etro|. electric  tyi)e.  with  provision  fortrolley 
wire  running  when  available  :  the  balance  of  the  locomotives  are  steam- 
driven.  This  system  also  interseits  the  system  of  the  Dublin  Unitetl 
Tranuvays  Co."  There  is  already  through-running  U-twccn  the  two 
svBtems  as  regards  goo<t!<  traffic,  and  a  considerable  I  raflic  is  In-iiig  handled 
by  this  arrangement.  The  throiigh-riinning  d.s-s  not  extend  to  jiajisengcr 
traffic,  and  the  committee  arc  of  opinion  that,  in  the  inton-sts  of  both 
systems  and  the  city,  such  an  arrangement  would  lie  advisable,  as  open- 
ii'ii;  up  a  district  well  suited  for  lioth  the  U-ttcr  class  buildings  anil  for 
artisan  <lwollinas.  land  easy  of  access  Iteing  much  iiecdtsi  for  the  latter. 

TheCominilt4-c  Is  of  opinion  that  a  commencement  should  l>e  made  wilh 
a  view  to  the  develi>pment  of  this  line  by  extending  the  electric  system  of 
the  D.U.T.  Co.  adistanco  of  lij  miles  with  thr.Migh-runnins  l>«sscngor  earn 
to  the  centre  o'  the  city  ;  later  this  arrangement  to  t>e  cvtcmled  over  tho 
whole  line.  The  cominittee  has  not  made  an  estimate  of  the  cost  of  the 
extension  pro|Mis<Hl.  but  it  is  satislicsl  the  conditions  considered  upon 
.'omnierciai  liii.s  arc  favinirablo  in  view  of  the  fad  that  the  D.l'.T.  Co. 
have  conduit-,  iivailalile  through  the  city  in  which  cables  could  bo  laid 
without  o|HMiin>;  the  siri-ets  l><.|w<s'n  the  (Miwi-r  station  and  the  BlrMung- 
ton  svstem  at  Terenure.  while  for  th.-  nmaiiulrr  of  the  di.<tan>e  over  Uio 
Klrss'ingtou  system  the  cables  could  ls<  carried  on  tho  tramway  pole" 
neie.Hsary  for  lb.  trolley  wires.  In  this  way  sub-slntions  could  be  ex- 
lenilcd  lis  ri-quind.  and  advantage  taken  of  ehs-lric  (xiwer  available  »t 
ltines<'iid  generating  station,  and  a  considerable  saving  in  coal  c(Tivte«l. 

Thi'  Cominiller  have  uscerlainr<l  r.s  far  as  (xtssible  the  amount  of  elee- 
trii-  iM.wi  r  wlii.h  woulil  prolwblv  Im-  r<-<|uir.-d  b>  |x>werus«-p.  in  and  alwut 
llublin  if  |Miw.r  could  Is-  odend  at  a  l..w  liuun-.  The  prr>4.nt  and  pr<>- 
jecte.l  demands  for  |Miwi'r  in  the  area  under  ccnsiderati.ui  amount  to 
3I).IHMI  kw. 

The  question  of  providing  |>ower  on  a  large  kcale  at  •  very  cheap  rate 
(or  Ihi-  power  users  al  pres«-nl  genrraling  their  own  |mwer,  and  tor  the 
siipplv  o(  i  urn>nl  in  hulk  for  the  lighting  of  the  lownshijw  of  Blacknvk, 
Kintf.'lottn  and  llalkev.  is  engaging  the  ntleiili..n  of  the  .  ..mmillee.  The 
commilt.s-  ha\e  under  con«ider«linn  the  a.lvanlages  of  linking  up  the 
ltini!s<<iid  and  Pigi-on  Mouse  |M.«cr  slalnuis.  and  the  furl  bet  |s>NMbiUtie" 
of  an  amalitaniation  of  the  t»..  .tations  lui  a  sinule  site.  I 

The  |»>s.ibililies  ..(  Ihi-  iililisrtli..n  ol  |«-nt  are  al  present  receivin||»hn 
atlenlioii  of  another  comniitt|.<'. 

SoTK.  The  memliers  of  this  Commitlee  wish  to  make  il  quite  clear 
'hat  the  nioinnienilal  ions  and  •■icpe.tM.ns  ismlained  in  this  rr|x>rt  repre 
sent  their  own  istsoiikI  ■•(  '    '  •  not  net-esaarily  mpre»eni  the 

views  of  the  r<v«|»'.  li\e  nil. I.  «hich  Ihej  are  i  onnecle<l. 

.Sinned  on  !  inmillee, 

II    I    1 1  r\    u  LimitM,  CArtirmnK. 
It    \.  K«t<iv,  //o»    .ScrrrMry 
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Switchgear    Standardisation.* 

By  C.  C.   GARRARD. 

Summary. — The  author  considers  the  rarious  parts  of  switehgear  which  can,  in  the  present  state  of  the  art,  be  standardised  with  advantage. 


Switchgear  standardisation  has  already  had  coasiderable  attention 
paid  to  it  in  America,  Switzerland,  and  Germany.  One  object  in 
view  in  submitting  this  Paper  is  to  caU  attention  to  this  fact  and 
to  urge  that  such  steps  be  taken  as  will  put  an  end  to  this  luisatis- 
fctory  state  of  affairs. 

The  authority  for  engineering  standardisation  in  this  countr^^  is 
the  Engineering  Standards  Committee.  According  to  the  1917 
report  of  the  Committee  no  single  standard  specification  dealing 
with  any  form  of  switehgear  has  been  issued.  Specifications  dealing 
vdxh  wall  plugs  and  ceiling  roses  have,  it  is  true,  been  prepared, 
but  these  come  under  the  domain  of  accessories  and  not  that  of 
switehgear  properly  understood.  In  fact,  there  does  not  seem  to 
be  any  suitable  organisation  within  the  Standards  Committee  to  deal 
with  such  work.  There  is  a  sub-committee,  with  a  number  of  panels, 
for  dealing  with  electrical  accessories.  But  heavy  modem  switch - 
gear  is  not  properly  classed  under  this  designation.  It  would  appear 
that  there  is  urgent  need  for  the  fonnation  of  a  special  sub-committee 
to  deal  specifically  with  snitch  and  controlling  gear.  This  sub- 
committee could  arrange  for  its  special  panels  for  the  variotis  subjects, 
and  there  need  be  very  little,  if  any,  overlapping  of  the  existing 
.electrical  accessories  sub-committee  and  panels. 


Flc.    1, — ('oNTUOLLEK-i'IXOER  TVPE   OF   .SWITCH   CONTACT. 


In  the. following  remarks  it  is  desired  to  explore  to  some  extent 
the  ground  indicated,  and  to  discuss  a  number  of  matters  in  connec- 
tion therewith. 

The  author  suggests  the  adoption  of  the  .American  standard  test 
jircMHureH  for  switehgear,  and  gives  specifications  for  brass  and 
L'nnnietal. 

Ksih;  Switches. 

.\  titandiirdiHatiiMi  of  the  length  of  break,  distance  between  the 
'cntre  lintw  of  the  jiolew,  sizes  of  terminals,  current  density  in  the 
material,  and  general  style  of  construction  is  very  necessary.  As 
regardfl  the  current  dcnaity  of  surface  contacts,  it  is  not  desirable 
to  lix  limitj<  Ofl  to  this,  as  apparently  very  high  surface  densities 
Kometimc*  yield  ven,'  good  results.  There  is  much  to  be  said  in 
(avr.ur  of  the  tyjx-  of  switch  contact  illustrated  in  V\u..  1.  The 
explanation  would  appear  to  be  that  with  the  ordiiuiry  form  of  flat 
<  otilait  the  current  really  only  passes  at  a  single  or  u  few  points. 
With  the  controller-linger  tvfH-,  however,  a  definite  line  c<mtact  is 
ohtitiiiwl.  S  Htiiiidurdisation  of  the  millivolt  drop,  at  contacts, 
however,  uoulil  be  a  very  gJHMl  thing,  and,  lis  this  is  a  direct  measure- 
ment of  the  capability  of  the  tievice  to  make  contact,  has  much  to 
rwommcnd  iU  The  viilues  given  in  Kig.  2  arc  founded  on  actual 
|irn<-tlec  in  goo<l  cIuhm  work. 

ri)>«NK("ni>.>«  .Stiiim  ami  Nuts. 

(  oniiidirrable  variations  exist  ut  prcs«Mit  in  the  practice  of  differenl 
niuiiMfiicturem  in  regard  lo  back  conriecliiin  studM,  more  especiallv 
.n  rrgiirrls  the  w  re«  tlin-iid^  adiipteil.  In  the  original  l'u|HTSonie 
LiiiiliirdK  thrradx  (or  this  pur[s»M'  are  HUggestcd. 

I  tiiilit  for  making  the  rnnnet'lion  Isdween  the  studs  and  llii> 
'mn  KtriiiM  must  lie  thiiiniT  than  standard  Whitworth  niilH. 
I  Ml .  \<  uiviimnTy  from  coMsiderationK  of  s]Nii'e,  which  is  naturallv 
litnil<<l  at  the  bii<  k  o(  HHili'liboards.  The  l)est  arrangement  im  In 
iTiikr  Itii'  NiMu'lni'  mil-,  dniiltle  the  lliirkniiw  of  the  standard  coniiec 
lion  ulrip. 


Oil  Switches. 

The  standardisation  of  oil  switches  is  at  the  moment  receiving 
attention,  and  will  therefore  not  be  discussed  a  great  length  here. 
It  will,  however,  not  be  out  of  place  to  call  attention  to  the  con- 
siderable amount  of  work  which  has  taken  place  in  other  countries. 
This  has  had  the  result,  before  the  war,  of  greatly  assisting  our 
foreign  competitors'  export  trade  in  s\\itchgear. 

The  most  important  point  in  the  standardisation  of  switches  is  that 
of  their  rating  in  terms  of  breaking  capacity.  It  is  obvious  that 
such  a  rating  can  only  be  reliable  if  based  upon  actual  experience. 
It  must  be  confessed  that  many  of  the  ratings  of  oil  switches  which 
are  guaranteed  by  various  manufacturers  are  merely  "  intelligent 
guesses,"  as  means  for  making  such  tests  are  as  a  rule  not  available. 
The  opportunities  for  making  such  te.sts  in  tliis  coimtry  are,  how- 
ever, very  few.  In  this  connection  it  is  noteworthy  that  recently, 
and  since  the  war,  the  Allgemeine  Electricitats  Gesellschaft  of  Berlin 
has  built  a  special  laboratory  for  the  specific  purpose  of  testing  oil 
switches.  This  has  been  described  recently  in  the  technical  Press.  * 
It  is  worthy  of  the  attention  of  the  Institution  that  while  last  year 
the  British  Government,  through  the  Department  for  Scientific 
and  Industrial  Research,  encouraged  an  investigation  in  the  subject 
of  "  Snitching  and  Arcing  "  to  the  extent  of  a  few  hundred  pounds, 
at  precisely  the  same  time  this  Berlin  firm  was  building  a  special 
laboratory  for  exactly  the  same  research  at  a  cost  probably  one 
hundred  times  as  great.  The  author  suggests  the  establishment 
of  a  national  high-tension  research  and  standardising  laboratory 
which  could  deal  with  these  problems.  The  very  best  engineering 
talents  should  be  secured  for  its  direction,  and  considerable  financial 
resources  would  have  to  be  available  for  the  largescale  experiments 


Maximum  Possible  Breaking  Capacity  of  an  Oil  Suilch. — ^The  leading 
consideration  to  be  borne  in  mind  when  installing  an  oil  switch 
on  a  large  system  is  the  maximmn  power  in  Idlovolt-amperes  which 
it  \viU  have  to  rupture.  On  large  modern  plants  this  power  becomes 
very  large.  The  use  of  reactances  to  limit  the  short-circuit  current 
has  now  become  recognised  as  essential  for  continuity  of  supply. 
While  it  is  no  doubt  possible  to  construct  oil  svritches  for  any  duty 
whatsoever,  yet  if  too  great  a  demand  be  made  upon  them  they 
become  so  large  and  unwieldy  that  it  is  better  to  adopt  other  means 
of  limiting  the  short-circuit  current  and  thus  enabling  the  relatively 
smaller  switches  to  be  used.  It  is  suggested,  therefore,  that  a 
maxraium  breaking  capacity  of  50(1,000  k.v.a.  should  be  regarded, 
at  any  rate  with  the  present  state  of  the  art,  as  the  largest  short- 
circuit  load  with  which  any  oil  switch  should  be  called  upon  to  deal. 
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Amperes  of  switch. 
I'"i(j.  2.  — Mii.i.rvoi.T  Diioe  at  tiir  Jaws  ok  Knifk  Switchks. 

'I'lic  standard  rules  when  formulated  should  embrace  sizes  up  to 
this  value.  It  may  be  added  that  this  maximum  breaking  capacity 
is  ciinsidernbly  larger  than  any  of  the  standards  sot  up  by  the 
\'.  I  ).!■;..  and  wouUI  therefore  constitute  a  considerable  advantiige 
over  lho.se  rules. 

Hksistanck   and  Kkactanok  Type  Oil  C'iiki'it-bbkakers. 

The  use  of  the  two-step  oil  switch  having  a  resistanco  or  choking 
iiiil  ciinnei'lcd  between  tht-  two  steps  has  licen  advocated  in  some 
(|uiirlerM.  The  Swiss  Kh^ktrotechiii.scher  Vcnin  in  its  rejsirt  (we 
l>age  i:t)  reconimonds  this.  Such  switches  ufay  be  regarth-d  from 
two  points  of  view,  that  is  to  say,  switchingon  and  switching-off. 

••'Till'  Eloctriciaii,"   11)17,  Vol.   LXXIX.,  p.  884. 
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The  UKe  of  the  charging  resistance  is  of  value  in  the  case  of  switch- 
ing-in  of  large  transformers,  for  preventing  the  abnormal  rush  of 
current  which  sometimes  occurs.  Such  a  c  rrent,  however,  lasts 
only  for  a  very  short  time,  and  the  only  real  trouble  is  due  to  the 
tripping  of  the  overload  release  gear.  This  can  be  guarded  against 
by  a  time  lag  on  the  transformer  switch.  For  switching-in  cables 
such  double-contact  switches  are  totally  unnecessary.  Large  motors 
may  be  protected  by  a  small  choking  coiL 

The  Swiss  Electrotechnical  Society  base  their  re -ommendation 
of  the  use  of  such  double-contact  switches  on  their  alleged  capability 
of  dealing  with  heavier  short-eii-cuits  than  single-contact  switches. 
It  is  very  much  to  be  doubt€d  whether  this  contention  Ls,  right. 
The  great  objection  to  such  switches  is  their  complexity.  It  is 
possible,  by  means  of  special  constructions,  to  shorten  considerably 
the  length  of  break  necessary  in  an  oil  swit<.h.  It  is  better,  however, 
to  have  such  a  length  of  break  that  a  rciusonable  degree  of  safety  is 
secured,  even  if  the  special  devices  mentioned  arc  put  out  of  action. 
By  length  of  break  is  meant  the  total  length.  Fig.  :J  represents  the 
average  of  a  number  of  first-class  modern  manufacturers  and  may 
be  taken  as  typical  of  present-day  designs. 
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is  short-cirtuiled  across  a  sufficiently  large  source  of  power  w  ith'the 
short-circuit  current  limited  to  certain  values. 

Considerable  discussion  has  taken  place  as  to  the  influence  upon 
the  severity  of  the  test  of  the  amount  of  plant  connected  at  the 
time  the  te.st  is  made.  The  whole  of  this  discussion  can  be  clarified 
if  we  take  as  criterion  of  the  severity  of  test  the  value  of  the  defined 
short-circuit  ciurent.  It  is  suggested  that  100  kilowatts  would"). be 
sufficient  for  ordinary  duty  cut-outs  and  .i(JO  kilowatts  for  heavy 
duty  ones.     It  should  be  noted  that  these  are  the  minimum^values. 

Tinte  Lhment  of  <  ut-auts. — In  several  of  the  foreign  standards 
cut-out  specifications  i)eriods  of  time  are  fixed  within  which  the 
various  cut-outs  must  operate.  It  is  worth  while  to  consider 
whether  it  would  be  advisable  to  include  similar  requirements  in 
any  British  standards  which  may  be  issued.  f 

The  time  taken  to  blow  a  fuse  depends  upon  its  size  and  the 
degree  of  o\erload.  The  current  which  gives  a  more  or  less  instanta- 
neous operation  is  very  indeterminate. 

The  normal  fusing  current  can  best  be  ascertained  by  plotting 
a  cur\e  as  in  Fig.  4.  It  wiU  be  seen  that  the  curve  approaches  a 
vertical  asymptote,  the  value  of  which  is  the  nonnal  fusing  current. 

If  a  definite  and  fixed  time  element  be  specified  it  would  in  the 
first  place  be  ncces.sarj-  to  specify  a  different  value  of  time  element 
for  each  diameter  of  fuse  wire ;  secondly,  it  would  be  necessary  to 
have  different  values  of  tinie  element  for  open,  protected,  and 
enclosed  cut-outs,  and  likewise  different  time  elements  for  each 
fuse  metal. 

The  Institution  Wiring  Rule  Xo.  98  6  re<iuires  that  fuses  "  niu.st 
be  so  proportioned  to  the  current  to  be  carried  that  no  conductor 
protectfd  by  them  can  be  raised  in  temperat\ire  above  that  spc<-ified 
in  Rule  4?.""  It  would  be  very  desirable  if  directions  could  be  issued 
to  guide  the  user  in  applying  this  rule.  As  it  stands,  the  retjuire- 
ment  simply  begs  the  question.  To  specify  the  time  element  of  a 
cut-out  does  not  ser\c  any  useful  purpose,  and  it  is  suggested  it 
should  not  be  done. 

Rksistanck  Wire  \sd  Starters. 
For  the  construction  of  starters  and  regulators  the  copper-nickel 
alloys  have  stood  the  test  of  time  and  should  be  standardised.  The 
u.oe  of  iron  wire  should  be  prohibited  as  \>  ell  as  any  alloy  containing 
/.inc.  .\t  the  present  moment  many  wire  manufacturers  make  the 
s.imc  win'  but  call  it  by  d'lTcrcnt  trade  nanu-s.     This  leads  to  con- 


There  is  ail  impression  mi  some  (|iiarters  that  the  mere  division  of 
an  oil-switch  tank  into  three  .separate  tanks,  one  for  each  pha.sc,  is 
an  advantage  from  the  i)oint  of  view  of  oi)erntionundershorl-circuit. 
Seeing,  however,  that  the  elTcct  of  this  sub-division  is  to  bring 
earth«Nl  metal  between  the  pha-ses  and  in  closer  ])roximityto  the 
rontaotH,  the  etleet  is  likely  to  be  the  other  way  about. 

A  high  sjH>ed  of  o|HTiiti(m  is  now  recognised  us  an  iiuportant  fai-tor 
in  increasing  tlii-  breaking  capacity,  |>artiiMilariy  by  the  initial  speed. 

CvT-oiTs. 

jJWhile  till!  stand  rilisatioii  of  cut-outs  has  been  carried  mil   to  m 

coiiNiderable  ext<>nl   in  other  cfiuntrii's.  with  us  practically  nulhitiu 

hiM  tn-eii  done.     One  of  the  evils  which  the  maniifiu-turcrs  of  this 

elaMH  of  a|-licle    HUlTer  under  is  that  culoiitH  have  been  couMider»'il 

OH  peculiarly  tit  subjects  fur  special  designs  on  the  |wirt  of  their  users. 

Many  i'l«'<'tric  supply  authorities  issue  their  own  s|H<<'ilicalioiis. 

It  liiiM  U-eii  generally  agreed  that  the  severity  of  a  short  circuit 

test  to  which  a  cut  nut  is  subjected  may  be  inca.Miireil  by  the  value 

f  the  short-circuit  current  which  would  tlow  if  the  fuse  were  replaced 

by  a  heavy  cop|M'r  coiiiiectioii  having  no  appreciable  rtwistance.  the 

lo'lroMiotive   force  of   the  supply    reninining   eoustanl.     •Schwartz. 

mid  .laiiii-M  in  their  I'iiimt  laid  it  elown  that  a  short  circuit  current 

(<ii    main  fiiKcH  and  distribution   lioaids  not  greater  Ihiiii  '.Vi  times 

till'  iiiirmal  fusing  current  cotrcN|MiiiilN  to  the  iisimI  coudiliouM  met 

li  III  house  service  iiislalliittoiiH.      Tliis  cnncliismu  IK  u  soiiiidonr, 

lid  IS  boriii-out  by  prinliic  in  very  many  cnoes.      Nevcrtlieli-ss,  with 

111-  iiiiTciuwd  Mi/i-  of  iiiiidcrii  di'<liibiiting  iielwoiKs.  conditiomi  do 

rise  which  nrv  very  much  iiiine  Bcven*. 

Ill  view  of  the  remiltH  given  by  the  Hiin<nii  o(  Standnrdo,  il  might 
■■  thought  at  first  tlinl,  to  be  nii  the  mifr  Njde,  nil  i  iit  outo  should 
r  H|i<'i'iliri|  In  be  cii|Hible  of  Ntmiiliiii;  up  to  vei\  •.i\iie  short  circuit 
nti'hlpi.ii-       Tins,    hovieviT.    H.nild    I'lit'ill    the    n-.     .if    i,ni.  ti    lii.u,- 


Miiigx  than  ex|M'i 
Il  \»  aiNO  quite 
uoilld    not    be    sillli.  I'  III 

|H'M    of    eill    •lilts    ,111'    I ' 

■  T  or  onliiiaiy  duU 
IIS  inetliods  adoptcil  Iin    iI 
ciiuiitricM  (or  dcli'imiiiiii 
llv)  all  go  nil  the  '.,iiiu'  III 


ban  nliowu   in   n 

I  lull     »    Hinule    I 

II  lo  cover  till 
■••iiiv.    ono  for  lienvv  diitv  and 


ZO  40  60  80  OK) 

Percentage  ol  (using  current  '* 

Km     I.     CriivK  run  I>KTKHMi<(fNu  Normal  Kvmxn  LnianitxT-*  .r   \ 

("UTiH'T. 

ftisiiin  and  is  very  iindi<Nirabl<>.      It  should  Ih'  quite  |>OM<il>le*now  to 

ll\  u|>.iii  II  ..lir-  iif  slanilard  c<qi|H'r  nickel  alloyit,  iinniing  thrni.  for 

.         I  •  iii.lard  t'opi«r  Nickel  Nos!    I,  S.  :t.  .V,   .  which 

>   i|   rc<|Uirrni<  iiIk.      Tables  ol   llictf   ic-isl.inrcN 

'.'- -    J     :  .;  .  I  iiti,  tic.,  kIioiiIiI  Im'  iwueit 

The  most    uigenl    inntler   in   connrction   »i' 
ulnndnrdisatioii  is  that  of  rulimi      I'limrly  com 

the  standardisnlion  of  rain  '  ^icii  nl  i  ii    iir    •:  •    .  t 

the  (U'Viit>  under  ulaudaril  ^ 

(/•„     ,  ,  ) 
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Bditsrial  and  PublisUng  Oftices: — 

8,     BOUVERIE     STREET,     LONDON,     E.C.  4. 

Telephone;  City  9853  (4  lines).  Telegrams:  "  Benbrotric  Fleet  London.' 


Effect  of  Storage   on   the 
Properties  of  Coal.  ^ 

There  is  a  very  general  impression  that  the  storage  of 
coal  for  anv  considerable  period  leads  to  deterioration  to  a 
more  or  less  serious  extent,  and  this  is  one  of  the  reasons 
why  storage  is  not  resorted  to  as  much  as  it  might  be  other- 
wise. From  the  point  of  \aew  of  equalisation  of  mining 
effort  it  is  obviously  desirable  that  coal  should  be  stored 
in  very  large  quantities.  Thus,  the  statement  is  made 
that  if  the  mines  could  be  worked  uniformly  in  the  United 
States,  thus  distributing  the  work  evenly  throughout  the 
year,  the  number  of  mines  which  could  be  thrown  out  of 
operation  would  represent  an  investment  of  £90,000,000. 
Further,  there  would  be  an  even  demand  on  the  railways, 
so  that  for  the  same  tonnage  hauled  a  considerably  smaller 
amount  of  rolling  stock  would  be  required,  thus  representing 
a  further  saving  in  capital  investment.  Of  course,  the  pre- 
sent method  leads  to  waste  in  one  form  or  another,  and  this 
means  that  eventually  the  cost  of  coal  is  higher  than  it  would 
be  otherwise. 

There  is  a  great  deal  in  the  nature  of  coal  that  is  not  yet 
underatood.  notwithstanding  the  large  amount  of  investi- 
gation to  which  it  has  been  subjected.  Thus,  the  difference 
between  cak-ing  and  non-caking  coal,  from  the  chemical 
point  of  view,  has  not  been  fully  explained.  Unfortu- 
natelv,  coal  is  such  a  complex  body  that  it  is  not  easily 
investigated.  When  we  come  to  the  question  of  the 
weathering  of  coal  there  are  obviously  various  chemical 
and  physical  changes  that  may  take  place.  These  have 
been  investigated  at  the  engineering  experiment  station 
of  the  University  of  Illinois,  and  last  year  an  interesting 
bulletin  on  the  subject  was  published,  the  author  being 
Prof.  .S.  W.  Pakr,  whose  name  is  well  known  in  tliis  connec- 
tion. The  point  that  appeals  most  readily  to  engineers  is 
the  possible  variation  of  calorific  value  due  to  storage.  In 
this  investigation  a  number  of  coals  were  stored  in  exposed 
bins,  in  covered  bins  and  under  water,  the  period  of  investi- 
gation in  the  two  former  being  six  ycaiu.  From  the  figures 
tliiit  lire  given  it  is  evident  that  the  change  which  takes 
place  is  most,  rapid  immediatc-ly  after  mining.  During  the 
first  week  the  ave.rage  loss  in  calorific  value  is  as  much  as  I 
])<■!  cent.  The  change  then  takes  place  more  slowly.  A 
furl  her  loss  rif  another  2  or'  .'5  |)er  cent,  may  occur  by  the  end 
of  the  firBt  yeai',  and  at  tlie  end  of  lix  years  the  loss  may 
nmoiirit  to  as  much  au  10  or  1 1  per  cent. 

'I'his  HoundH  rather  a  Hcrious  loss,  but  it  is  by  no  means 
ci-rtain  that  the  eflective  hms  is  really  indicated  by  these 
figuri-H.  .\long  with  deterioration  in  the  thermal  value 
t)i<Ti-  appears  to  be  absorption  of  oxygen.  Frcshly-niined 
ct)al  lias  n  marked  avidity  for  oxygen  ;  there  ap|)ears  to  be 
chrtrnitral  combination  which  goes  on  for  consideial>le 
IxtmiiIh.  Tiiat  being  ho,  it  follows  t  hat  t  lie  coal  increases  in 
v'  r'lil,  iiiid  any  increase  in  weight,  a.ssiiniing  t  hat  iid  nthei 
<  i  .  .  '>  t.iki'K  pla<;e,  would  lead  to  an  apparent  diminution  in 
■  i'\  This  view  is  Hii|iportcd  by  the  fact  that  the 
;  '>f  asii  in  sainpleit  of  coal   diriiinishcH  during  the 

I  line  i>i  niiMiige.  Although  the  nlmor|>tion  of  oxygen  does 
not  correM])ond  entirely  wit  li  1  he  redncl  ion  in  calorific  valui- 
it  ncvertheli'su  uppeurH  I  hut  tlii'  luss  of  heat  value  in  stored 


coal  is  more  apparent  than  real.  Probably  any  deteriora- 
tion in  the  thermal  value  is  due  to  the  evolution  of  com- 
bustible gases  from  freshly-mined  coal,  but  the  extent  of 
this  loss  seems  to  be  qiute  small. 

Another  phenomenon  which  may  troublesome  is  the 
spontaneous  combustion  of  coal.  This  is  probably  due  to 
the  absorption  of  oxygen,  which  produces  heat  to  the  extent 
of  two  to  three  calories  per  cubic  centimetre  of  oxygen 
absorbed.  Dming  an  exposure  of  five  months  the  total  heat 
thus  produced  is  approximateh-  10  calories  per  kilogramme 
of  coal,  or  about  012  per  cent,  of  the  heat  value  of  the  coal. 
This  is  not  a  large  amount,  but  it  is  probably  sufficient  in 
its  cumulative  effect  to  stimulate  other  chemical  changes 
and  thus  to  bring  about  spontaneous  combustion.  There 
has  been  some  discussion  as  to  whether  the  presence  of 
sulphur  in  coal  is  not  a  governing  factor  in  this  spontaneous 
heating.  The  point  does  not  seem  to  have  been  proved. 
The  fact  remains,  however,  that  all  euch  effects  are  very 
dependent  upon  the  size  of  the  coal.  If  there  is  a  lot  of 
fine  coal  the  surface  exposed  to  the  atmosphere  is  much 
greater,  and  if  p^-rites  are  present  they  will  occur  more  in 
the  fine  coal  than  in  the  larger  coal,  and  thus  the  conditions 
for  spontaneous  combustion  are  more  favourable.  Thus, 
in  the  storage  of  coal,  fine  slack  should  be  avoided.  Beyond 
this  precaution,  there  seems  no  particular  objection  to 
ordinary  methods  of  storage,  and  it  is  doubtful  whether  the 
more  expensive  method  of  storing  coal  under  water  can  be 
justified. 


Revie-^vs. 


Steam  Turbines.    Bv  Jas.  A.  Moyer,  A.^M.     (London  :    Chapman  & 
HaU.)     3rd  Edition.     Pp.  jx.-|-468.     16s.6d.net. 

This  volume  is  a  third  edition  of  a  work  originally  published 
in  1908,  and 'the  author  has  taken  advantage  of  the  request 
for  a  new  edition  to  enlarge  and  re-write  a  considerable  portion 
of  the  previous  'treatise.  Although  there  have  bi^en  fresh 
designs  and  some  original  turbines  put  on  the  market  since 
1908,  the  miiiii  advance  in  turbine  engineering  has  been  in  the 
increase  of  power  per  imit  together  with  greater  economy  of 
the  types  then  on  the  market,  and  in  the  better  design  and 
finish  of  the  turbine  parts.  It  is  probably  safe  to  say  tliat  in 
1908  no  turbine  could  show  as  low  a  figure  as  10  lb.  of  steam 
per  brake  horse-power  hour,  but  in  the  last  six  years  there  have 
been  many  big  units  of  over  20,000  kw.  installed,  which  can 
.show  results  of  10  lb.  or  less,  notably  the  25,000  kw.,  Parsons 
installation  at  Chicago. 

To  return,  however,  to  the  volunie  under  review  ;  the 
author  has  been  coniu'cted  with  the  Westinghouse  &  General 
Elei;tric  t'oiupanies,  and  has,  therei'oie,  an  intimate  acquain- 
tance with  the  practical  side  of  his  subject.  Tlie  usual  inlro- 
iluctory  chapter  on  heat  theor)'  is  sliort.  and  vet  gets  there 
liy  means  of  diagrams,  &c.,  wliich  should  apjieal  to  the  reader 
whose  appreciation  of  theriuodymmiies  is  siiudl.  Tlie  i-hapter 
on  nuzzle  design  gives  a  great  deal  of  the  work  done  hy  Hateau 
in  the  early  days  of  turbine  engineering,  but  one  misses  a 
reference  to  tha't  truly  great  paper  by  Callcnilar,  publislied 
in  the  "  J'r()ceed;ngs  "  of  the  Institute  of  iMechiUiicul  J'higineers, 
and  if  that  paper  be  accei)ted  the  ratio  of  pressure  0-58,  as 
Kiven  on  i)age  ."Ui  il  .vcr/.,  should  I'e  O-.'')!,'').  which  makes  a  great 
(lilTeience.  Cluipter  1\'.,  on  "  fStenm  Turbine  Tyi>es  and  Ulade 
Design  ■■  is  the  nio.st  satisfactory  chapter  in  the  volnnie.  as  it 
eiiiliodies  so  much  of  the  author's  own  experience,  and  also 
in  most  cu.ses  the  problem  of  blade  design  is  the  problem  of  the 
turbine.  ( 'hiiplfis  on  "  Mechanical  Losses"  and  ■•Methods 
of  Correclinn  iSteam  Turbine  Tests,"  lead  u\>  to  the  longest^ 
ihiiplir  of  ihe  hook,  vi/..  No. VII..  on  ".Commercial  Types.' 
Tlii.s  chuiiler  is  luotnsely  illustrated,  and  iill  of  (he  well-kuoW" 
turbines  arc  shown.  Such  cross-section  illustrations  us  givi  n 
on  pages  188,   I'.i?  and  211.  are  esiieeially  to  be  commemle,!, 


i 


February  22,  1918. 


THE  ELFXTRICLVN. 


709 


rather  than  tte  catalogue  illustrations  so  frequently  given. 
Although  many  pages  are  spent  on  description  of  "'  bucket  " 
turbines,  which  latter  can  hardly  hope  to  compete  with  the 
purely  re-action,  or  the  combined  nozzle  and  re-action  types, 
yet  no  room  is  given  to  the  Ljungstrom  turbine  which  is  such 
a  feature  in  the  recent  volume  on  "  Steam  Turbines,''  by 
(ioudie,  of  the  London  University.  The  chapter  on  '"  Govern- 
ing ""  is  excellent,  but  the  succeeding  one  on  ""  Marine  Tur- 
bines "  can  hardly  be  said  to  approve  itself  to  our  English 
designers.  The  details  of  tests  on  steam  turbines  give  ex- 
amples of  low  powers  only,  viz.,  from  GOO  to  9,000  kw.,  and 
therefore,  do  not  bring  out  the  really  great  superiority  of  this 
form  of  prime  mover,  in  that  it  is  without  a  rival  in  economy 
for  large  units.  It  would  be  very  interesting  to  compare  the 
detailed  test  sheet  (on  page  364)  of  a  4U0  kw.  machine  with 
a  .similar  test  sheet  for  a  2.5,000  kw.  turbine  unit.  A  una-flow 
reciprocating  steam  engine  of  340  B.ii.i".  gives  a  thermal 
efficiency  of  17-5  per  cent,  on  a  brake  horSe-power  basis,  and 
the  figure  given  for  the  40(J  kw.  machine  is  17-4  ikt  cent., 
practically  the  same,  but  there  is  no  reciprocating  steam 
engine  that  can  compare  with  the  ec-onomy  of  the  large  unit. 
The  pages  devoted  to  turbine  economics  are  very  interesting. 


but,  like  aU  financial  problems,  there  is  much  that  is  debateable. 
In  conclusion,  this  volume  is  one  for  the  undergraduate  or 
the  graduate  (using  these  terns  as  applicable  to  university 
students  and  practical  men  alike),  rather  than  to  post-graduate 
students  or  turbine  design  specialists.  It  can  be  recommended 
to  all  who  desire  to  understand  the  construction  and  working 
of  a  steam  turbine.  Praise  is  due  to  the  publisher  for  the 
e.xcellence  of  the  type,  quality  of  the  paper,  and  clearness 
of  the  illustrations.  A.  J.  M. 

Electrical  Engineering  Practice.    By  J.  W.  Meabes.    3rd  Edition- 
(London  :    K.  and  F.  N.  Spon.)     Pp.  xxi. -1-642.     2os.  net. 

Tills  work  appeared  originally  under  the  title  of  '"  Electrical 
Engineering  in  India,"  and  was  reviewed  at  some  length  in  our 
columns  as  recently  as  April  23,  191-5.  lu  our  present  notice, 
therefore,  we  do  not  propose  to  go  into  the  work  in  detail. 
We  may  mention,  however,  that  the  revision  of  the  present 
edition  has  been  carried  out  by  ^Ir.  R.  E.  Neale,  who  has  re- 
written the  chajiter  on  "  Electricity  in  Mines,"  and  has  con- 
tributed a  new  chapter  on  ""  Electric  Automobiles,"  in  adilition 
to  a  considerable  amount  of  other  new  matter,  particularly 
in  ri'gard  to  motors. 


Notes  on  Tliree-Pliase  and  Ward  Leonard  Winding 

Eqnipnient.* 


.V.    I..    I«AI.I..VII!>. 


\ 


The  broad  principle  lins  been  establi.slied,  that  cither  the  Ward 
Leonard  or  three -pliase  system  of  electric  winding  may  have  advan- 
tages over  the  other  lu'conling  to  tlie  conditions  of  the  wind. 

The  Ward  l<eonard  .syKt«TU  gives  cheaper  operating  costs  under 
nearly  all  conditions  of  wind,  but  tl>e  difference  is  only  sufficient  to 
couutcr-balanco  the  hi','her  capital  cost  When  the  accelerating  and 
reverse  power  energy  form  a  large  proiwrtion  of  the  total  energy 
coasumption.  Witli  tlie  tliree-phase  equipment  the  present  limit 
of  Hize  i«  about  2,IK)0  ii.r.  at  2,2(K)  volts.  This  is  much  too  small 
for  many  de<-p  level  winding  |iroblenis.  (ienerally  s]«>aking,  the 
threephn.Mr-  ei|uipnient  will  lie  found  economical  on  straightfoiward 
winds  of  moderate  depths  and  weiglitn.  For  plain  eylindrio.d  dnnn- 
lioiHla.  hauling  from  :{,(HJ()  ft.  is  about  the  hniit  for  economical  three- 
phase  work,  provided  that  the  U.M.S.  liorse-power  does  not  exccetl 
2,<I00.  For  incline  shafts  the  limit  of  depth  will  be  much  greater 
md  will  depend  u|K<n  the  au'.de  of  in<linati<ni 

For  grrater  depths  than  a,i:Ol>ft.,  jirobalily  up  to  4,()<J()  ft.,  there 
will  nr)t  be  nuieh  to  choose  betweei\  the  two  syMtems,  and  above 
this  di-pth  th<-  advantage  will  be  with  the  Ward  l>y)nanl  e<iiiipment. 
The  rea.MonH  for  tliia  are,  lirstly,  the  unbalanced  pull  on  the  drums 
becomcM  very  groat  with  great  di-pths,  netnling  a  large  accelerating 
peak,  and,  weondly,  whi'U  nearing  the  end  of  the  wind  the  im- 
balanc<<<l  ]iull  of  the  rope  is  mori'  than  enough  to  pull  the  Hkip  to  the 
surface  and  the  wintler  will  require  reverse  power  to  bring  it  to  rest. 

For  shallow  winds  up  tu.  say,  l,(HH)  ft.,  the  pnqiortion  of  aceelerat 
uig  time  is  very  large,  .<nd  it  becomes  possible  to  save  a  birge  |MTcen 
I  iige  nf  the  power  eoiiflumption  by  using  n  Ward  [.Aytnard  eiiuipnient, 
in  geiierid  siijlieii'iit  to  compensate  for  the  extra  capital  that. is 
ie<|uired  to  iiistidl  it. 

Mr.  A.  M.  »).  Kenner  t  brought  out  very  clearly  the  ellin-t  of  the 
iliity  that  the  winder  had  to  |ierform  on  the  amortisation  charges 
|sT  trip.  The  largi-r  of  the  niimlM-r  of  tri|w  jier  annum  and  the 
longer  the  lifi'  of  thewinder  lh>'  li-sswill  bi<  the  anujrtisation eharges 
per  trip,  and  the  more  ehaiiee  has  the  Ward  l^wmanl  ei|ui|imi'nt  tn 
juiilify  ilM  extra  uapital  cost. 

//rum  I'roJIU.- 'V\ii'  elleet  of  the  ilnim  prolile  on  thi-  choi. . 
Ii<il\ire«-n  the  two  systems  is  important.  I'rail jeally  all  the  eono 
eyiindrieal  ami  eylindni  loiio  eyliiidrienl  ilnims  on  the  n-<"f  an' 
driven  by  diri'<'teoniip<'te<l  !».('.  niotnni,  rontnilled  on  the  Wanl 
licoiiard  system.  The  n-asoii  for  thlH  is  timl  in  onler  to  get  the 
balancing  elleit  of  the  eonieal  <lruins,  the  druiim  must  be  of  large 
iliameter  anil  tlien<fon<  lunniiig  at  a  simv  s|st<I.  and  tlirw-phasn 
iiiiilors  to  run  at  thrw  «|Hed..  Would  bo  ver>'  costly.  M<>«»  of  the 
''i|Uipnients  aro  of  iiuuli  a  lau'e  "i/e  Hint  gearing  wniihl  lie.  if  not  out 
of  the  i|ileiition,  eertninly  bi-yond  the  railgo  of  pri-M'iit  exi><'nem'<' 
with  geors  nf  this  nature.      Not  iinly  Woiilil  ihriM-  phase  molom  1h> 

•   \l. ,(.,,(    nf   „    |>ft|M.r   n-ail    liefnrn   the   .Siiiilli   .Vfrnnii    Iniilitnix   ol 

II'    ".    ■■  \  ...■ n.. 

t       I     .      .11. 111.,"   .Saiiilli    Afrirnii    tn»litul<>  of    Kleetrieal    KliBlnorni, 


of  high  cost,  but  the  rotors  wovdd  have  a  very  large  moment  of 
inertia,  requiring  large  accelerating  and  retarding  peaks. 

Providing  that  the  problem  of  gearing  could  be  satisfactorily 
solved,  large  conical  drum  hoists,  with  geared  three-phase  motors, 
should  prove  economical  for  many  proisjsitions. 

The  effect  of  the  cone  is,  generally  speaking,  to  lower  the  peaking 
during  the  acceleration  of  the  drum,  which  is  of  great  benefit  to  the 
three-phase  equipment.  If  the  main  jieak  comes  after  the  motor 
has  attained  full  speed  the  three-phase  motor  will  supply  that  peak 
more  economically  than  a  Ward  Leonard  e<iui]mient  could  do. 
The  ideal  conical  dnun  wouKl  be  one  in  which  the  rope  was  wound 
round  a  very  small  diameter  while  the  drum  was  accelerating  before 
mounting  the  cone,  thus  the  rotational  accelerating  jx-ak  would  be 
separated  from  that  due  to  acceleration  of  the  rock  skip  lUid  rope, 
also  the  balancing  ctTcct  would  be  nmch  more  pronounced.  The 
advantages  to  be  gained  by  the  u.se  of  a  conical  dnun  may  be  entirely 
lost  if  the  conchtions  necessitate  hauling  fn>m  several  dillerent  levels. 
The  further  apart  the  levels  are  situntinl  the  worse  will  be  the  con- 
ditions for  a  conical  drum. 


i.lai\«    no    .td « .tittrf^ie  ;     ut    (lie 


Fio.  I. 

>0OIU.:  dtpthof  thaft,  3.40Oti  :   »ix.M  of  wlivi 

Wlier<<  it  is  of  considerable  im|tortaiiro  to  limit  the  |M>ak  hunte- 
|KiM^er  the  spim-iTinii-id  drum  rnn  Ix-  ii-miI.  mi. I  Ku-  I  kIh'W>  «  rom- 
pariMU\  betveenn  rylindnw'i'  I 

ilruni.      It  might  bew.ll  to  \< 
than  a  plum  rylmdm  eono  .y 
|HNiks  the   power  consiiniplion   la.iv 
ease  illiislrat<><l  it  is  actually  higher. 

lliiliiiii-f  ,<r  '/ .)  '  "  v     -     '  .       1  <      .\ir  on 

thnu"  fields,  all  I.  tury 

o|>cr»tioii\iiii|ei  v  .en:     - 

(>i)   Dilli.'uify  o(  .oljii^liii.ul  lo^uit  .liil.Kiii  ItHiU 

('>)  l'\>ar  nf  ilnmnge  to  shaft  timltrruw  lU  the  rvrni  of  a  bnikril 
Ml  ni|>e. 
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(c)  Extra  supervision  and  inspection  necessary  to  guard  against 
failure  of  rope. 

(d)  Impossibility  of  winding  in  only  one  compartment  if  the  other 
is  under  repair. 

The  advantages  to  be  gained  by  the  use  of  a  tail  rope  are  con- 
siderable, and  certainly  increase  the  range  of  depths  and  loads  for 
which  three-phase  equipments  are  suitable.  By  making  the  tad 
rope  heavier  than  the  winding  rope  the  peak  at  starting  and  stopping 
is  reduced.  There  are  several  three-phase  tail  rope  equipments  in 
operation  up  to  4,000  ft.,  and  giving  great  satisfaction  with  economy 
of  power. 

1  Ropes. — The  importance  of  the  factor  of  safety  of  the  ropes  in 
its  bearing  on  the  peak  and  B.M.S.  horsepower  has  not  been  fully 
realised.  In  South  Africa  the  minimum  factor  of  safety,  where 
hauling  men,  is  fixed  by  Regulations  of  the  Jlines  Department  at  six. 
For  shallow  mines  this  is  by  no  means  too  high,  but  in  the  case  of 
very  deep  shafts  this  minimum  very  soon  limits  the  load  that  can 
be  lifted. 

Fig.  2  shows  the  difference  in  peak  and  R.M.S.  horse-power  for 
two  equipments  hauling  the  same  loads  from  5,000  ft.,  the  one 
■with  an  initial  factor  of  safety  of  7-75,  and  the  other  with  an  initial 
factor  of  safety  of  6-17.  The  effect  of  the  higher  factor  of  safety, 
as  far  as  the  winder  is  concerned,  is,  first,  larger  imbalanced  pidls 
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Fic.  2. — CoMr^uiATivE  HoRSE-powER  Time  Curves  for  2  in.  and 
1|  IN.  Ropes. 

CONO-CVLINDRICAL  DRUMS. — WaRD   LEONARD  CONTROl.. 

Data.— Depth  of  wind,  5,000  ff  :  weight  of  reck,  9,000  lbs.;  weight  of  skip,  8,000  lbs,; 
•peed  of  wind,  3.500  F.P.M. ;   ace.  and  ret.  time,  15  sees. ;   stopping  tims,  60  sees. 
Curve  No.  1.  Curve'  No.  2. 

11  in.  diam.,  4'37  lbs.  per  ft. 
.     119tor.s. 
131  tons. 
617. 

10  ft.  to  24  ft. 
17fr-18. 


Rope  2  in.  diam..  65  lbs.  per  ft. 
Br-a'jJn(^loid,  191  tons. 
O'i.iiity  of  steel,  141  tons. 
Fv-'cr  cj  ziifty.  775. 
Orurr,;.  IS  ft.  9  in.  to  30  ft. 
C/clii  time,  172. 
R.M.S..  ii.P.  2,450. 
Kw.  hours,  per  trip,  34"7. 
R.P.M.,  371. 


noccsHitating  larger  motors  and  larger  energy  consumption,  especially 
in  the  ciutc  of  a  three-phase  equipment  owing  to  the  larger  amount 
of  revemc  jwwer ;  second,  larger  drumH  ncccsHJtating  lower  speed 
mntom,  and  therefore,  higlior  capital  co.'it  and  larger  amortisation 
charg<«  jHT  trip.  Th(a«!  are  brought  out  in  tlie  diagrams.  The 
author  in  not  able  to  give  the  comparative  cost  of  tlio  two  equipments, 
but  Huftiirient  ha«  been  given  to  show  tliat  the  olTect  of  the  high 
fiict<jr  of  lUifety  of  lliu  ro[H!  on  the  running  costs  and  capital  costs 
in  of  onNidcmblo  importance  when  dealing  with  shafts  of  great 
depth. 

The  wholii  qiinttiim  of  factor  of  safijty  could  be  profitably  discussed 
Willi  (I  vic«-  U)  dct<Trnining  some  more  ralion.il  iiicthod  of  getting 
at  I  hi-  r>al  livltn  of  Mafcty  of  any  rope  working  under  any  given  set 
of  ittiiiUt'umM. 

The  Htn'wiCH  iM;t  up  in  th"  wires  of  a,  rope  can  be  ilividcd  into  four 

dl'.  IHloliK  ; 

I,  .Slniui  dun  to  bending  at  the  shenveM  and  dnirii. 

1!.  .siri'M  dun  l<i  weight  of  load,  Hki|i  and  rope. 

n.  .Siri'KH  duK  til  nonnni  ncerli-rntion. 

•I.  MriKi  due  to  Mhoek  niid  viliratioii, 

'     '  '■■  "     '•■  '■'•  <  oMHiderable  dilTcrenee  o{  opinion  as  to  llie 

'"'  ■<■     I'mviiled  the  diameter  of  sheave  and 

d'  I  S'Kl  •  ihatii.  of  largent  wire  of  rope,  then 

""  '     'iiiidl.      It  in  probiiMy  indi'terminate 

d'  I  .,1  lb'  r<>|H-.  lubric/itioii  ii[  wircH  and 

'.^1  Old   ro|S-.      It  hIioiiI<I    be  pOHHible  to 

d'  '  it  onlv  on  the  biwix  of  certain  hypo- 

til  Mdeati.m. 

m  thn  rupo    iind  llie  HtroitM  which  is 
iitiluml  III  tloU-muning  llio  Icgol  fiujtor  of  safety  in  the  ropo.     This 


stress  can  be  calculated  very  exactly  for  any  point  in  the  rope,  and  is 
of  course  a  maximum  at  the  headgear  sheave  and  gradually  dimi- 
nishes towards  the  point  of  attachment  of  the  skip. 

3.  Stress  due  to  normal  acceleration  is  also  capable  of  fairly  exact 
determination,  and  will  be  a  maxinimn  at  the  headgear  sheave. 
Provided  the  normal  acceleration  is  a  fixed  quantity  this  stress 
could  be  included  with  Ko.  2  for  the  purposes  of  any  regulation  that 
might  be  framed. 

i  This  section  needs  sub-dividing,  as  it  is  of  considerable 
importance. 

(a)  Shocks  due  to  baling  and  to  dropping  the  cage  on  to  keps. 
This  no  doubt  often  does  introduce  severe  stresses,  and  with  a 
careless  driver  the  stresses  may  easily  be  double  the  normal.  It 
can  be  limited  by  care  on  the  part  of  the  driver,  and  by  introducing 
some  form  of  shock  absorber  between  rope  and  cage  or  skip.  In 
deep  shafts  the  elasticity  of  the  rope  is  sufficient  to  minimise  the 
shocks  very  considerably.  Baling,  though  imfortunately  necessary 
at  some  shafts,  is  imdoubtedly  very  bad  for  the  ropes. 

(6)  Shocks  due  to  loading  the  skips.  These  are  very  severe  at 
times,  especially  in  shallow  shafts.  When  a  load  of  four  or  more 
tons  of  rock  falls  into  a  skip  it  must  produce  stresses  very  much 
above  those  due  to  the  dead  load.  The  deeper  the  shaft  the  less 
the  stress  from  this  cause  will  be. 

(c)  Stresses  due  to  vibration  and  whipping  of  the  rope.  The 
exact  nature  of  these  stresses  is  uncertain,  but  they  will  midoubtedly 
be  worse  just  above  the  point  of  attachment  of  the  skip,  where  the 
vibrations  are  reflected  Ijack  along  the  rope.  The  stresses  due  to 
this  cause  will  be  alternating  in  vali;e,  and  as  such  will  tend  to 
produce  crystaUisation  of  the  metal  of  the  wire  with  its  attendant 
b  littleness. 

The  causes  of  fracture  of  a  rope  may  be  divided  into  four  groups  : — 

(1)  Accidental  damage  ;  (2)  deterioration  due  to  concsion  by  the 

acid  water  of  the  mine  ;  (3)  actual  wear  of  the  rope  duo  to  abrasion  ; 

(4)  fracttu'e  of  individual  wires  due  to  crystaUisation  and  brittleness 

of  the  metal. 

The  factor  of  safety  as  calculated  by  the  rules  laid  down  in  the 
Regulations  of  the  Department  of  Mines  caimot  be  considered  a  true 
factor  of  safety,  though  imdoubtedly  the  limiting  factor  of  safety 
placed  as  high  as  it  is,  viz.,  .six  for  men,  is  a  fairly  good  guarantee  of 
safety  for  the  men  dependent  on  that  rope.  There  are  so  many 
factors  not  taken  accoimt  of  by  the  Regulations  that  have  a  very 
considerable  influence  on  the  stresses  set  up  in  the  rope,  that  it  is 
possible  for  one  rope  with  a  higher  legal  factor  of  safety  than  another 
to  have  a  lower  real  factor  of  safety  than  the  one  with  a  lower  legal 
factor  of  safety.  Ropes  worldng  in  deep  shafts  are  less  Uablo  to 
shocks  than  those  in  shallow  shafts,  and  similarly  those  used  in 
connection  with  electric  winders  have  a  more  even  accelerating 
stress  than  those  used  with  steam  winders.  Neither  of  these  factors 
is  taken  account  of  in  the  Regulations. 


Industrial  Kccunst ruction. 


The  inavigural  meeting  of  the  Industrial  Reconstruction  Council 
took  place  at  the  G  uildhall,  London,  on  Friday  last,  the  Right  Hon. 
Lord  Burnham,  C.H.,  occupying  the  chair.  ►.■ 

The  LoKD  Mayor  of  London  opened  the  proceedings  by  welcom- 
ing those  present.  These,  in  addition  to  the  various  speakers, 
included  the  following  : — 

Sir  Hc^rbert  Hartlott,  Bart..  Mr.  Alfred  Uigland,  M.l'.,  Sir  Robert 
Blair,  Lb.l).,  Sir  l-Mwiird  K  Coates,  Hurt.,  Sir  .leremiidi  Colinan.  Hart., 
.1.1'.,  D.I,.,  Liout.-Col.  Sir  VVilliaiu  Kanisliaw  ('ooper.  Sir  ("lifTurd  Cory, 
Jiart.,  .VI.  I'.,  Sir  IJeorgo  H.  FishcrSiuitb,  Sir  Ivirhanl  Carton.  Sir  William 
CreyWilsou,  K.C.AI.C.,  Sir  lloberl  lladlicld.  Harl.,  K.H.S.,  Mr,  Lewis 
llaslain,  AI.l'.,  Sir  Krauk  Hoatli,  K.C.H.,  Ilou.  ,1.  C.  .leukins,  Sir  Sitbioy 
Low,  Sir  William  McCormii4,  LL.J).,  Sir  Herbert  Morgan,  K.H.E.,  Sir 
ICbimo/.er  I'arkcH,  M.l'.,  Mr.  Do  K.  I'eimofather,  M.l'.,  Sir  .1.  D.  Koos, 
K.C.I.  10..  .Major  Sir  Thomas  H.  Kol.ius.m,  K.C..M.(;.,  Iv.H.K.,  Sir  Alex- 
aiider  Roger  (Ministry  of  lU^'onstrucliou),  Mr.  Leslie  h".  Scott,  K.C., 
.M.l',,  Rl.  Hon.  Sir  Alimrt  Spicer,  Bart,,  M.l'.,  Sir  Artlmr  Spurgoon,  Mr. 
K.  A.  StnuiHH,  jM.I\,  Mr.  (ieorge  Terrell,  M.l'.,  Mr.  Ccorgo  R.  Thorue, 
.M.I'.,  Mr,  Robert  Tootill,  M.l'..  Sir  Harry  Wilson,  K.C.M.C. 

Mr.  KiiNEST  J.  P.  Bknn  ((!hairman  of  the  Industrial  Reconstruc- 
tion Council)  ill  explaining  the  objectB  of  the  formation  of  the  Coun- 
cil, said  it  was  a  body  of  ciilluisiaMts  banded  logetbcr  to  push  ono 
ide.i,  one  siiigl<.  Ilimigiil,  a  thought  which  it  «as  lulieved  would  help 
i-veiyoiie  to  understand  better  some  of  the  industrial  problems  now 
before  the  nation.  Then'  was  a  sr)iiietbing  wliirli  was  called  a  trade, 
wliicli  had  an  existence  (piile  apart;  from  tlui.se  engaged  in  it.  That 
idea  had  not  receiveil  suni<ient  attention  and  tliouglit  in  the  pa.st 
The  wliu]^  discussion  hiul  been  mon()i)oli.sed  by  siieh  questions  iia 
ea|)ital  and  labour,  profits  and  wages,  miiatcrs  and  iiii-u;  all  our 
tliouglilH  had   been  given  to  the  dilfercnccs  cxistitig   bi'twecn   tin 
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various  parties  in  industry,  and  too  little  study  had  been  given  to 
industry  itself.  But  when  we  talked  of  our  trade,  everybody  thought 
at  once  of  hi.s  own  pocket,  and  his  own  convenience.  The  trade 
union  and  the  trade  association  were  gradually  teaching  us  better, 
and  we  were  now  beginning  to  realise  that  there  was  a  national 
intere..it  in  every  trade,  that  each  trade  was  a  part  of  the  social 
orgaoLsm,  a  part  of  the  national  life.  It  was  the  duty  of  all  those 
engaged  in  a  particular  trade — capital,  management  and  labour — to 
join  hands  for  the  study  and  betterment  of  that  trade.  The  Council 
advocated  the  general  adoption  of  the  recommendations  of  the 
Whitley  Report.  The  output  of  most  of  our  trades  could  be  many 
time^  increased  by  proper  attention  to  education,  scientific  research, 
statistical  research,  and  the  study  of  market.s.  None  of  these 
things  had  received  proper  attention  in  the  past.  They  called  for 
co-operative  action.  Industrial  self-government,  a  trade  parlia- 
ment in  every  trade,  would  permit  of  regular  discussion  of  all  these 
and  many  other  matters.  A  serioas  beginning  would  I>e  made  ^x\th 
the  work  of  dispelling  the  ignorance  which  was  the  cause  of  most  of 
our  trade  troubles.  To-day  we  had  an  exceptional  opportunity  to 
make  a  beginning,  because  thero  was  a  vast  amount  of  recon.struction 
\\ork  urgently  waiting  attention.  Our  traders  must  either  submit 
to  a  continuation  of  the  system  of  centralised  bureaucratic  control, 
or  they  must  produce  self-governing  authorities  able  and  fitted  to 
take  over  these  functions.  Industrial  prosperity  depended  upon 
industrial  [K-acc,  and  the  first  necessity  of  the  future  was  a  better 
imdcrstanding  betweeiv  employers  anil  employed.  Both  jwrties 
were  asked  to  join  in  a  study  of  the  betterment  of  our  trades,  and  to 
work  together  on  those  great  national  matters  ujion  which  there  was 
no  room  for  ditTerence  of  oi)inion,  and  in  which  both  had  an  equal 
interest.  The  Industrial  Keconstruction  Council  set  out  to-day, 
starting  with  the  old  City  of  lx>ndon,  to  preach  the  doctrine  of  self- 
government  for  industry,  the  c  )mplete  organisation  of  every  trade, 
every  man  in  his  union,  every  employer  in  his  association,  and  from 
the  two  an  elected  traile  ])arliainent  in  each  industry,  with  ])roper 
ofHcial  status  and  adojualc  powers.  In  this  way  the  great  fund  of 
jniblic  spirit  which  existed  within  our  trades,  and  which  our  present 
methods  had  entirely  failed  to  realise,  would  be  brought  out.  We 
should  get  nearer  to  the  ideal  when  industni'  was  rccogniscil  as  one  of 
the  highest  fonns  of  national  service,  and  something  would  then  have 
been  done  to  lay  the  foundations  of  peace  and  prosi^rity  in  the 
future. 

The)  Right  Hon.  CiiiiiSTdriiER  AontsoN.  M.P.  (Minister  of  Rccon- 
itniition),  said  ho  was  glad  to  have  the  op|M)rtuiiity  of  being  present  at 
thai,  the  first  formal  mcotinK  of  the  Coumil,  l*causi>  the  pressing  nature 
of  tile  prnbleins  which  would  arise  cm  the  cc'ssation  of  hoslihtic-s  was  ever 
|iri-si-nl  in  his  mincl.  Our  armies  in  returning  from  the  war  would  briui; 
iiil'i  cjnr  midst  men  changi-cl  from  what  they  won-  Ix-fore.  They  would 
I' ■  coiiseiouH  that  thc-y  had  richts  as  well  as  ciblijiations.     The  piivernini! 

'•[tHJcli-nitiou  in  all  reconstruction  matters  was  the  increased  production 
•f  wealth,  aucl  ilistress  must  1m'  our  lot  unless  employers  and  employed 

■iilcl  cooiK-rale  freely  in  an  efTort  at  increased  wealth  production.  Ttii^ 
'^'ir  had  tuiipht  us  that  we  had  Ijitent  in  our  |H'i>plc-  a  ureat  capacity  to 
irodiiee,  ouce  there'  was  the  unity  of  spirit  anil  the  ileterniiiiiition  to 
itoiliic'o,  and  liy  this  power  and  spirit  we  iinMcl  relinilil  our  milustriiw 

ill  iri'  ii>aw  and  maintain  our  serviees  for  the  lieiietit  of  all  in  the  wide 

of  the  worhl.      lie  l»'lievecl  It  wa«  essential  to  the  pnuiiotioii  of 

.1  |><>aii<  that  eniployiir.  slioiiiil  iHdoii){  to  and  oli«iive  (he  i;c  iii-ral 

Mil. nil  of  the  employiTH'  a^^orjiition.  and  that   every   workman 

M>ul'l   Ik-  in  a  trade  union,  and  lliey  would  Ih<  anked  to  (oriii  a  join! 

>iini  il.  The  well-lH-iiiti  of  an  induHtry  could  not  lie  promoled  by  so 
xi.inipulatinK  pnces  as  to  ki-ep  the  oiiHlomerH  poor,  nor  liy  liolniiTliiK  up 
inc'ffli'ieney  in  any  form,  and  nolliiiiu  hIioiiIiI  Ih-  ilone  to  feller  any  1111111'^ 

fr lorn  to  make  the  iii>st  line  I oiilil  of  liiH  hrainn,  skill  and  enterprir-c 

l^•Henrl■h  ftHsoiialious  should  Im>  proniotefl  to  mitke  Une  of  the  wealth  of 
Invi'niion,  iuKeniiity  ami  reHoiiree  which  existed  in  the  ira(tr.men  of  om 
eoiinlry.  The  emaniipnlion  from  intrrferenee  by  1  ioMrnmi-nlal 
at(eiii'ieH  nimiml  nolely  ile|H'iidiid  ii|Min  an  inirensed  itejinx-  of  tritde 
iii^anisalion  The  time  In  do  them<  (hingii  wan  now,  rnlher  than  on  the 
lesHitiioii  of  lioHtiliiii'H  with  the  neciimiHinyinK  liirtnuil  mid  dishN'slion 
due  to  ilnmohlliimtion. 

The  KikIiI  lion.  1;.  II.  UciiKiirs.  M  r.  i\l 
oilulil  not    to   plimile   the   |Hilhy   of   lilipre|' 
III.     iidioii    preeeitent    to    the    »ar        II    >\  > 

I Ill  subsist   uIh'II  mililatv    |ie«ee  ua     .    '..I'hh,,!.      Mr  u    he! 

ixat  revobilioii  Ml  lie    iiiinhes  mid  oil  till'  si'.ts,  nnd  we  must 
.  ..rl  .ui  !„■  I   II.  i<   <"    ,u     liol  I.,  I.     ,....^..l..|  \;    ^^\„.  K  .  ...ell 


The  Right  Hon.  J.  H.  Whitley,  M.P.,  also  advocated  immediate 
action  in  regard  to  industrial  reconstruction.  The  conimittee  which 
drew  up  what  was  called  the  Whitley  Report  beheved  many  of  the  most 
difficult  of  the  war  problems  could  have  been  solved  with  half  the  trouble 
and  double  the  efficiency  if  the  trades  had  had  organisations  such  as  they 
had  recommended.  He  had  had  more  applications  for  copies  of  the 
committee's  report  from  officers  and  men  in  the  trenches  of  the  various 
fields  of  mihtary  operations  than  from  people  at  home,  and  to  his  mind 
that  threw  a  tremendous  responsibihty  upon  those  at  home  to  achieve 
the  plan  recommended  in  the  report. 

Jlr.  Ernest  Bevin  (Dock.  Wharf,  Riverside  and  General  Workers' 
Union)  referred  to  the  awful  poverty  and  brutally  inhuman  conditions 
that  had  been  imposed  upon  his  class.  The  workers  had  l>een  forced  to 
strike  when  they  had  been  met  with  the  adamantine  opposition  of  em- 
ployers. If  labour  was  to  be  asked  to  take  responsibility  during  the 
reconstruction  period  it  must  be  given  equal  status  in  regard  to  the 
management  of  the  whole  industry. 

Sir  WtLFKiD  Stokes,  K.B.  E.  (President  of  the  Industrial  Reconstmc- 
tion  Council),  moved  :  "  That  this  meeting  give  its  warm  approval  to  the 
proposals  of  the  Industrial  Reconstruction  Council,  as  a  practical  means 
of  giving  effect  to  the  suggestions  of  the  Whitley  Report." 

.Sir  Herbert  Xield,  K.C,  M.P.,  seconded  the  resolutiim.  and  it  was 
carried  unanimously. 

On  the  motion  of  Dr.  William  Garn'ETT  a  vote  of  thanks  waS 
accorded  to  Lord  Bumham  for  presidinir. 


B.T.H.  Automatic  Circuit    Breakers. 


A  descriptive  hst  issued  by  the  British  Thomson-Houston  Co.,  Ltd., 
refers  to  some  recent  forms  of  automatic  circuit  breakers  for  alternating 
and  continuous  currents,  with  capacities  up  to  f),(IOt>  amix-res,  although 
the  B  type  can  be  supplied  up  to  10,0(M)  amix-rcs.  Fig.  1  shows  a  typical 
1,200-ampere  single-pole  circuit-breaker.  Tliis  is  of  form  A,  adapted  to 
both  alternating  and  direct  current,  and  suitable  for  voltages  up  to  650. 
This  is  fitted  with  reverse  current  and  time-hinit  overload  attachments. 
A  second  tyix-  B  is  suitable  for  similar  pressures,  but  for  direct  current 
onlv. 

Fig.  2  shows  a  2.0IK)-ampere  single-pole  circuit  breaker  (T\T>e  B)  with 
overload  and  time-lag  attachments,  and  fitted  with  patent  blow-out 
shield. 
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Legal   Intelligence. 


Littleborough" Urban  Council  v.  Victoria  Dyeing  Co  (Ltd.) 

At  the  Chancery  Court,  in  Jlanehester,  last  week,  Littleborough 
Urban  Council  claimed  that  an  agreement  made  by  them  with  the 
Victoria  Dyeing  Co.  was  in  force  and  valid  for  the  full  term,  or,  alter- 
natively, that  they  were  entitled  to  repayment  of  a  proportion  of  the 
capital  expenditure  incurred  in  connection  with  it.  The  agreement  in 
question  bound  the  Council  to  supply  electricity  to  the  Uber  JliU  at 
Littleborough  for  10  years  from  April  1,  1915.  at  specified  prices,  and 
£1,729  was  expended  in  the  provision  of  cables  and  other  fittings.  On 
Sept.  26,  1916,  the  mill  was  accidentally  destroyed  by  fire,  and  the 
Slinistry  of  Munitions  would  not  grant  permission  to  rebuild.  Under 
these  circumstances  defendants  contended  that  the  destruction  of  the 
mill  put  an  end  to  the  agreement. 

ilr.  ATKrxsox,  K.C.  (for  the  Council),  said  it  was  a  case  in  which  it  was 
reasonable  the  parties  shoiUd  meet.  They  had  agreed  to  split  the  claim, 
and  there  would  be  judgment  for  plaintiffs  for  £750  and  costs,  with 
liberty  to  remove  the  service  cable  or,  alternatively  (at  defendants' 
option),  to  be  paid  an  additional  £50. 


Tramway  Passengers  and  Overtaking  VeUcles. 

Sheriff  Maconochic.  in  tho  local  .Sheriff  Court,  has  given  effect  to  a 
by-law  of  Glasgow  Corporation  explicitly  enjoining  that  vehicles  ap- 
proaching in  the  same  direction  as  a  tramcar  must  stop  to  allow  tramway 
passengers  to  alight  at  stopping  stations.  The  matter  came  up  in  con- 
nection with  an  appeal  by  defenders  against  Sheriff-substitute  Moffatt's 
decision  awarding  David  Cutler  £35  for  injuries  sustained  through  being 
knocked  down  by  a  motor  car  belonging  to  Sym  &  Co.  The  pursuer  was 
alighting  from  a  tramcar  at  a  stopping  station,  and  defenders  pleaded 
that  ho  contributed  to  the  accident  by  failing  to  look  to  see  if  any  vehicle 
wa!<  approaching. 

rh*.  ^tn.riff  affirmed  the  decision  appealed  against. 


Patent    Record. 


SPECIFICATIONS  PUBLISHED. 

The  lolloKini  abstract  from  some  ot  the  specifications  recently  published  have  been 
ipecially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Aaenls 
70  and  72.  Chancery-lane,  linden,  W.C. 

Whenaio  the  date  applied  lor  differs  from  the  date  on  which  the  application  was  lodged 
tt  the  Patent  OSice  the  former  is  liuen  in  brackets  alter  the  title. 


15.010 
17.47', 


Electric  motors.    (10/10/16.)        1,907 

(16/6/14.) 
(28/7/14.) 


1916  Specifications, 
subuehsible  &  j.-l.  motors  &  durnford. 

112,475. 
Saville.    Electrodesforstoragebatteries.    (U/10/16.)    112,476 
JULLiH.  A.  J.    Apparatus  (or  regulating  the  voltage  of  dynamos 
(Addition  to  15,008/16.)     101,888.  '     '  >». 
J  ■:;  ;-i.  A  J.    A-;.,im!us  for  regulating  the  voltage  of  dynamos 
■'-■/,     101,889. 

"u^ll^i^nlr^TmAB^'''''^  '"  multiplying 

.'J"'"'->'  of  an  alternating  current  by  introducing  into 

'■•  Idngcoil  wound  on  a  closed  (or  nearly  closed) 

"  of  a  winding  connecttd  to  a  source  of  direct 

-aswcllastheratioof  thedirectcurrtnt  and' 

^  '  '  •■  5o  arranged  as  to  enable  the  phases  to  be 

,  .^■' .  'Ultipleof  thefundamentalfrequency. 

■*''  ■'  Akt.  CE5.    Dynamo-electric  machine  for 

oduction  of  alternating  currents  of  different 

,  '■  or  for  the  simultaneous  production, 

''    '  which,  if  one  field  has  2n-flt!mis 

'■  ■  "E  acted  on  inductively  by  the  first- 

;■  r  r.orr  croups  of    2»i  -f  1  bars  in 

"'  ■  'he  field,  while  the  winding 

■■  mber  of  poles  Is  connected 

'■'  'ars  being  spaced  apart  an 

'  ■'  r  riumber  of  poles. 

1917  SniciricATiON9. 

''^^X'^f''T°''!'^'^u.n^'''n^^^'''''''''-''-    A'««">»«nK-c"rrentdynamo- 

^  '        ''  '     n4*6?,*7ril2«7^'"''''"''""^ 

■'■"  '■'■)    112,507. 

'■'■'  , ,-;  •  ;-f "« In  itatlc  transformers  andothcr 

1  1.^,647. 
'*'■                                                              *  JoMHioH,  B.  B.    Automatic  tolophone 
/I  •  >z  Hi'  '     Ij   r,.,. I..    -    . 


'■/I/I  7. 1     112,655. 
"•^fof.    (18/1/17.) 


3,360  FLEMING.    Telegraphic  relays,    a/3/17.)    112,544. 

3,437  B.T.-H.Co.    (G.E.Co.)    Systems  of  electric  motor  control. 

3,914  Imray.    (Bosch  Magneto  Co.)    Magneto-electric  ignition  i 

112,547. 
4.418  Railing.Solomon&Angold.  Electricarclampsforprojection purposes. (27/3/17.) 

4,790  Spiller,  Patton  &  Hurst.     Electric  ignition  plugs  for  internal  combustion 

engines.    (3/4/17.)     112.556. 
5,292  B.T.-H.  Co.     (G.E.Co.)     Electric  regulators.     (14/4/17.)     112,708. 
5.941  Butler,  H.  B.     Electric  switches.    (27/4/17.)        112,711. 
7.092  Nicholls,  E.  G.    Electric  fuses.        (17/5/17.)     112,717. 
7,629  BouRGOcNON.  R.   L.  A.     Sparlcing  plugs  for  internal  combustion  engines. 

(26/5/17.)     112,720. 
8,470  PA1LIN&  Ferguson,  PA1LIN&  Co.     Electric  switchboards.    (13/6/17.)   112,E£0. 
8.792  Violet.    Ignition  device  for  explosion  motors.    (23/6/16.)    107.388. 
9,169  Wild,  L.  W.  &  Bakfield,  E.  P.     Electrical  furnace  for  hardening  steel  and  the 

like.    (26/6/17.)     112,731. 
9,558  Adamson,  E.     Electrically  operated  rivetting,  pressine,  stamping  and  the  like 
machines.     (3/7/17.)     112.733, 
Drescher,  C.  P.     Electric  switches.     (28/7/17.)     112,740. 
Boudreau.  H.  L.     Spark-plugs.     (2/6^7.)     112,752. 
Submersible  &  J.-L.   Motors  &  Durnford.     Electric  motors.    (10/10/16.) 

(Divided  application  on  14.417/16.)     112.602. 
Soc.     Francaise     Radio-Electrique.    Radiotelegraphy    or    radiotelephony 

(24/10/17.)     112,607. 
Sterling  Telephone  &  Electric  Co..  Bell  &  Davey.     Electrical  signalling 
systems.    (Divided  application  on  306/17.)    112,610. 


10,896 
14.402 
14,446 

15,488 

18,069 


l/IV.i     112,616. 
-     application,    4,662/17.) 
■  (or  rifclric  motori  and  (he 

■  '■  •  Intemal-combuillon 


APPLICATIONS  FOR  PATENTS. 

Note. — The  undermentioned  Applications  {excevt  those  marked  t)  are  not  open  to 
public  inspection  until  alter  acceptance  ol  Complete  Specifications.  Those  marked  *  are 
open  to  inspection  12  months  alter  the  date  attached  to  them,  il  they  haue  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  ol  communicators 
ol  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  a  fixed. 

January  30,  1918. 
1 .728  HosKiNs.     Enhancing  radiation  or  diffusion  of  light  from  electric  lamps.  &c. 
1.757  B.T.-H.  Co.    (G.E.Co.)    Wireless  signalling  systems. 
,  1,765  Robin.     Cells  of  electric  batteries. 
1,766  Watt.    (Scott.)    Supporting  and  attaching  electric  cables  to  insulators. 

January  31.  1918. 
1 ,773  Fuller  Accumulator  Co.  &  Welch.  Variable  speed  dynamo-eleclric  machines. 
1,790  Lamb.     Insulatorsforsupportingelectricconductors. 

1.794  Ryland.     Magneticcompasses.&c. 

1.795  KuYSER.     ProtectingdevicesforA.C.  apparatus. 

1 ,833  Vandervell  &  Hettinger,    Telegraph,  &c.,  instruments  and  installations. 

February  1,  1918. 
1,847  Sanders.    Electricbracketfordashboard  lighting  on  aeroplanes. 
1,852  Johnson.    Galvanometers,  &c. 

1 .865  Rutherford.    Device  for  stopping  a  motor  or  giving  warning  when  an  obstruc- 
tion occurs  between  armature  and  magnets. 
1,879  Marks.    (Huttenwerk  Niederschoneweide  A.G.)    Electrolytic  baths. 
1,886  B.T.-H.  Co.     (G.E.Co.)     Wireless  signalling  systems. 

1.894  K.W.  Ignition  Co..   Connections  for  electric  conductors.    (12/7/17,  U,S.) 

1.895  K.W.  Ignition  Co.    Circuit-breakers  forignition  systems.    (23/7/17,  U.S.) 

1.896  White.    (Industrial  Elec.  Furnace  Co.)     Electric  furnaces. 
1.903  Henry.    Electrical  magnetic  drive  and  clutch. 

1.905  Barfield  &  Wild.     Indicating  condition  of  steel,  iron  and  other  magnetisable 
metal  during  heat  treatment. 
Johnson.    (Commercial  Triuck  Co.)    Secondary  batteries. 

February  2, 1918. 
1,915  Simplex  Conduits  (Ltd.).  &  Waterhouse.    Watertight  plug  and  socket  fittings 
for  elect  ic  connections. 

1.918  Electric  &  Ordnance  Accessories  Co.    Self-starters  for  engines. 

1 .91 9  Runbakeh.     Magneto-electric  machines  for  use  with  internal  combustion  meters 

&c. 
1 ,929  Seckerson.    Generation  of  power.  light  and  heat  from  the  tide. 
1,937  Nix.    Armatures  and  coils  for  magnetos.  &c. 
1,962  Bastian.     Electric  glow-lamp  sockets. 


Volunteer  Notices. 

COUNTY   OF  LONDON  VOLUNTEER   ENGINEERS. 

Headquarters :    Baldeiton-streot,  Oxford-street,  W,  1. 

Officer  Commanding,  Lieut.  Colonel  C.  B.  Clay,  V.D. 

Orders  for  tho  Week. 

Officer  for  tho  Week. — Lieut.  P.  Bowden. 

Next  for  Duly.- — Liout.  W.  J.  A.  Watkins, 

Monday,  l''ob.  25.— No.  :i  ( 'ompany,  (i.:!0-8.:»0.    Recruit's  Drill,  (i.:tO-8..10 

Signalling  .Section,  (),;}0-8.30. 
Tuesday,  Keb.  2(i.-- lecture  on  Demolitions  at  (i.:tO.     Physical  Drill  and 

Bayonet  Kighting,  7.:fO. 
Wednesday,  Fob,  27.— No.  1  Company,  Knotting,  &c.,  ti.lid  S.:trt.     Re- 
cruits' Drill,  (i.:(0. 
Thursday,  I'eb.  28, — No.  2  Company,  Knotting,  &c.,  (i.d  S.O.     Recruits' 
Drill,  (I.:i0  8.30.     Signalling  Section,  6.30-8.30.     Aniliulanco  Section 
(1.30  8.30, 
Kriday,  .March  1.  -Munkotry,  5.30-8.0. 

■Salunlay,  .March  2.-     Kntrenchmonls,  &c.,  (or  t  lie  whole  (  iirps,  2.45-4.45. 
JWiiitH'  Drill,  2.'I5-I.'t5, 
Si-KciAi,  .NdTKiKS. — .Ml  drills  will  take  place  at  li(>iul<|uarters  unless 
otlicrwlHc  Hinted. 

liciruilK  will  atlenil  for  Kiigincering  Instruction  wi^h  the  Companies, 
Tim  medical  officcrVill  attend  on  Thursday  ovcning  for  the  examina- 
tion of  recniiti). 

The  forinnfion  of  n  band  uniler  the  direction  of  Mr.  ChaH.  Uailey,  M 
baniliiiiiKtcr,  having  been  approved  liy  the  Commandant,  any  niemborn 
of  (lie  ( 'iirpK  who  are  nnmlcianH  and  iKmne.sn  their  own  inHtriimentH  ami 
who  aril  williuK  lo  learn  an  inHtrunionl  if  iuHlrui'lcd,  are  invited  to 
forward  thnir  namoH  to  the  .Vdjutant  at  HeadquarleiH  without  delay. 
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Gommercial  Topics. 


\ 


The  Engineering  Trades'  i  New  Industries)  Committee. 

In  our  issue  of  the  1st  inst.  we  announced  the  appointment  of  the 
alwve  Committee  and  the  scope  of  its  worlv.  A  niunber  of  branch 
committees,  each  ot  w  hich  will  consider  a  certain  trade  or  group  of 
trades,  have  already  been  set  ujx  We  are  i)leased  to  note  that  Mr. 
John  Taylor,  of  Messrs.  Mather  &  Piatt  (Ltd.)  has  been  oppointed 
chairman  of  the  Electrical  Branch  Committee.  Those  of  our  readers 
who  have  any  speoilic  recommendations  to  make  under  the  terms  of 
reference  concerning  the  electrical  industry  should  address  their 
communications  to  Sir.  J.  Taylor  at  Room  11 4,  Armament-buildings, 
Whitehall-place,  London,  S.W.  1. 

»  *  *  * 

Trade  Marks. 

The  Trade  Marks  Committee  of  the  Federation  of  British  Indus- 
tries ha-s  decided  to  oppose  Part  II.  of  the  proposed  new  Government 
Bill  '■  To  Amend  the  Trades  Marks  Act,  1905,"  on  the  ground  that 
it  will  inflict  serious  injury  on  the  ouners  of  j)crfectly  legitimate 
trade  marks.  Part  II.  deals  with  "  Provisions  for  the  Prevention  of 
Abuses  of  Trade  Marks."  The  Committee  also  decided  that  the 
l)roposed  British  Empire  Trade  Mark  slioidd  be  opposed. 

*  *         *         * 

Trade  Organisations  and  Combinations. 

The  Minister  of  Reconstniction  (Dr.  Addison,  M.P.)  has  appointed 
a  Committee  to  con.sider  and  report  what  action  (if  any)  may  be 
necessary  to  safeguard  the  public  intfrest  in  view  of  the  probable 
extension  of  trade  organisations  and  combinations.  The  members 
of  the  committee  are  : — 

.Mr.  K.  Shortt,  K.C.  .M.P.  (chairman),  .Messrs.  Percy  Ashley  (Board  of 
Trade).  E.  Bevin.  .1.  H.  Cuy  (.Ministry  of  Munitiors),  .1.  A.  Hobson.  .1.  F. 
.Mason.  .M.P.,  G.  Sroby  Smith  (.Messrs.  Bolckow.  Vaughan  *  Co.).  \V.  H. 
Watkiiis,  Siilncy  Webb,  Douglas  Wenhain  (.Messrs.  Wenham  &  Co., 
I'  <  iiimtunts,  Birmingliam). 

.Mr.  John  Hilton,  of  the  (iarton  Koundation,  will  act  as  secretary  of  the 
Committee,  and  communications  should  be  sent  to  him  at  3:{,  I)ean's- 
yard,  Westminster,  S.W.  1. 

*  •         «         * 

Industrial  Councils  for  Scottish  Tramways. 

At  a  iiieeliiiL'  of  representatives  of  Scottish  tramway  undertakings 
un  Friday  lust,  ((ue.stions  arising  out  of  applications  for  advances  in 
wages,  war  bonuses  and  the. statutory  limitation  of  tramway  fares 
were  disciiswd. 

A  resolution  was  moved  in  favour  of  the  setting  up  of  fViuniils  to  <U'al 
with  tliiise  luattorH  on  a  national  basis,  as  suygested  by  the  Whitley 
Ueport  ;  but  the  meeting  decideil  that  these  i{ueslions  should  be  dealt 
with  by  areas  instead  of  nationally,  and  an  Kxecutive  Committee  was 
ajipointed  to  take  action  <m  these  lines  and  rejHirt  to  another  conference. 
*  *  •  * 

The  Road  Transport  Hoard. 

'I'he  rnsiclent  of  till-  Hoard  of  Trade  has  appointed  Sir  K\an  D. 
Jones.  Bart,,  to  be  cliainiian  of  this  Road  Transport  Board. 

The  mcmlMTM  of  the  Hoard  iiri'  Sir  .Maiiriie  Honham  Carter,  K.C.B.. 
Assiiitnnt  Si^rretary  to  the  .Ministry  of  Hti-onslruitiou  ;  Colonel  II.  N. 
KoHter,  AxsiHtanl  llireilor  of  Supplies  and  Transport,  War  (Ifliie;  Mr. 
A.  It.  KichiKr.  |irinrip»l  rliTk,  G.l'.O.  :  Sir  Kriu'sl  W.  Moir,  Hart.,  a 
momlHT  of  the  Council.  .Ministry  of  .Munitions;  Mr.  It.  II.  Selbie.  Con- 
Irolliir  of  llrirso  Transport,  Hoard  of  Tnule  ;  ami  .Mr.  H.  S.  Woodrofle, 
Director  of  T.L.M.  Hrnneh,  .Ministry  of  Kooil. 
•  •     '     *  * 

The  Board  of  Trade  Tramways  Committee. 

All  the  .Xrc.i  Sub  t  ..niniilleei  ol  the  above  Committer  have 
arr/ingeil  for  meetings  of  re|)reseiilativrH  of  tiamway  utidertnkiiigs 
in  their  areas,  and  live  have  been  held  thia  week.  Other  meetings 
will  be  held  as  under:  — 

Th"  South  Wales  area  at  Cardiff  on  the  2.'>th  inst..  the  South  Weif 
and  South  iit  Hrinlol  on  the  L'lllh  inst..  and  the  M<'lro|Hilitan  and  lOisI 
Coiuil  and  the  .South- I-^st  and  .South  areiu  at    I/uulon  en  the  2Tth  inst. 

Two  represnntntives,  rvt  li'ast.  of  oiudi  tramway  umlertakinK  in  the 
nri'iLs  are  invited  to  attend  the  local  mertlngK  for  appointinu  Rinall  liM'al 
.\ilvisory  •  'omniittees. 

At  the  lueoliii)!  of  the  S'ottish  repreaentntlvra  nl  <ilni<Kow  on  Monday, 
U'tweiMi  -til  and  ."lO  n-pri'm>iilativi>ii  wrro  )ire«i>iil.  .Mr.  Devonshire, 
•  linirnian  of  the  Honnl  of  'I'raile  Commitlee  on  'I'rnniWAVs,  preoided. 
>iir|  |H>inled  out  that  it   was  in  the  national  iiiten>st  that  an  ,\dvisory 

■  ininill.s.  Im  apfsunti'd  to  .o  o|ii>rAte  with  tlio  Hoanl  of  'I'railr.  Com' 
'iiil)<<>  III  matters  alfeetinu  S< ntland.  .\nionii  other  i|Ueslioii>  dealt 
wilh  brielly  were  the  iien.v'i'  of  fiiri-M  thriuiuh  t  h<'  almbtmn  of  the  half. 

|M'nnv  faro,  rates  tor  i  oini\  oi (  puncU  and  tt'HsU,  tlu'  ln-ltrr  utilisa 

tlon  of  Iraiiiears  in  t  lir  ili^.!  nluil  >..n  ol  fiHsl,  the  liilniiir  problem,  anil  the 

liiin-f.  I o  fi(  niatiTial  mid  •'i|iiipinent.      For  III"  Advisory  Conimilteo 

il  the  ap|HMiilm<-nt  of  one  mnmhrt,  |>erlia|>>i  the  luanaiter,  of 


Jlr.  Feu.  (L.t.t. Tramways),  who  repUed  to  the  discussion,  explained 
that  whenever  a  matter  of  policy  was  raised,  such  as  the  suggested 
closing  of  a  route  or  portion  of  a  route  and  the  subsequent  lifting  of  the 
raUs  for  transference  to  other  sections,  a  local  inquiry  woidd  first  be 
held  and  the  opinion  of  the  local  tramway  committee  or  concern  would 
be  invjted. 

It  was  agreed  to  appoint  an  Advisory  Committee,  consisting  of  one 
representative  from  each  tramway  concern,  and  Major  Coutts,  Paisley, 
was  appointed  honorary  secretary. 

*  *  *  4 

Pre-War  Contracts. 

The  Committee  appointed  by  the  Board  of  Traiic  lu  hiilmuci  i'm- 
position  of  British  manufacturers  and  merchants  in  resiiect  of  pre- 
war contracts  has  issued  its  report,  and  recommends  that,  instead  of 
the  cancellation  of  pre-war  contracts  by  lefiislation,  or  the  granting 
of  compensation,  disputes  should  be  settled  by  the  parties. 

In  some  ca.se.»  an  allowance  might  b<-  made  on  the  principle  of  indemnity, 
but  no  paj-mcnt  for  loss  of  profits  should  be  paid  out  of  the  public  purse. 
Relief  might  also  be  given  by  writing  off  future  losses  against  payments 
in  respect  of  excess  profits,  &c. 


e,i.  I, 

In  III.'  .ou'roe  of  the  Jh 
WoiiiiMi  wa«  generallv  eoii' 
(Palslny)  woajl  ntateil  ihril 


'".ion  |h>'  nulolitutioii  of  main  drivora  by 
I'll  to  l»>  •Atisfiu  lory  (Inly  in  ono  ra»e 
)>iio*u  drivein  had  not  tiron  a  ■ui-ers«. 


Electricity     Supply. 

Elxtensioiis. 

Derby. — The  demand  for  electric  power  is  increasing  at  a  rapid 
rate,  and  amongst  the  applicants  for  supplies  is  the  British  Cellulose 
Co.  To  meet  the  increased  demand,  theCoqwration  is  extending  its 
plant  and  mains  at  an  estimatetl  cost  of  £87,000. 

k^ Dublin. — .Xt  a  s])ecial  meeting  of  the  Corporation  on  Friday  it  was 
decided  to  apply  to  the  L.(;.  Board  for  sanction  to  raise  a  loan  of 
£50,000  for  the  purpose  of  equipping  a  new  North  Wall  sub-station, 
the  laving  of  e.h.t.  mains,  and  the  construction  of  a  tunnel  under  the 
river.  It  was  also  agreed  to  apply  for  sanction  to  a  further  loan  of 
£()5,000  for  distribution  cables. 

In  future  small  perrontace  of  the  cost  of  future  extensions  will  be 
divided  proportionately  Ix'tween  the  engineers.  Mes.srs.  Ruddle,  Kettle 
and  .Vrcher. 

.Mr.  .1.  J.  (INkill,  chairman  of  the  Elwtricity  Commitlee,  who  movod 
the  adoption  of  the  ('(uiiniitti>e"s  report,  said  the  engineers  of  the  luider- 
takin^  were  of  opinion  that  if  the  Committee  did  not  get  the  loan  in  order 
to  renew  and  extend  the  machinery  at  the  Pigeon  House,  then-  was  a 
danijer  that  the  lighting  of  the  lity  might  be  imix-rilUyl  next  winter. 
Col.  1".  W.  D'.Mton.  the  eiipnivr  who  Imd  examined  the  plant,  n-ported 
in  lOH'i  that  it  would  Ik>  im|H'rative  that  further  capital  must  be  ex- 
[M-niled  at  the  pieMerating  station  to  provide  for  the  di-mands  of  the  winter 
1017-18.  and  that  a  .scheme  of  extension  must  Im-  prepan-d  and  considered 
during  I'.'I7.  Their  own  engineers  agn>ed  with  the  opinion  of  Col. 
D'.Mton,  and  stattxl  that  it  was  ne<•^^ssary  that  new  and  additional  plant 
should  Im-  instaUeil. 

The  Coiiunitli'e's  n'jMirt  was  adopteil.  as  was  a  rt'|M>rt  recommending 
the  purchase  of  nn  underf<><>d  stoker  for  the  Pineiui  House  station. 

M~Dundee.  Negotiations  are  taking  place  l>etwe»>n  the  Corjwration 
and  the  Caledon  Shipbuilding  Co.  for  the  en-ction  of  n  sub-station 
on  the  company's  premises. 

The  Corporation  will  supply  h.t.  ournmt,  which  will  Im>  convertinl  at 
the  sub  station  to  suitabh'  voltage  for  |>ower  and  lighting  pur|>o«w.  Tho 
estiniateil  lost  of  the  sub  .station  is  I'T.INK). 

King's  Lynn.  -  -(tn  the  recommendation  of  the  Uirough  electrieal 
engiiu-er  (Mr.  C.  W,  .lackson).  the  Council  have  divided  t  j  apply  for 
aiitlioritv  t»i  extend  the  geiu<rating  plant  at  the  electricity  works  at 
an  estimated  ejst  of  £iri,()00. 

The  Klis'tricity  Conimitl<'<<  is  in  negotiation  with  the  Urilish  Kkrina 
.Mills  Co.  for  the  siipplv  of  Elivtririty  I"  pn«|H>«.'d  new  works  of  tho 
com  puny. 

|ltKlngSton-on-ThameS.  -The  Coqioration  have  agrroil  to  carry  out 
oxlensioiis  o(  their  eltNlrie  supply  iindortoking  at  a  ens!  « I  £2.^.000. 

The  l..<;  HoanI  have  sani-lioneil  a  loon  and  onollier  Coveniramt 
Departmont  will  leml  £2."i.tHM»  to  the  Corporation  (or  2ti  yinrs  at  t\  per 
I'eiit.  int<<ri>"l.  With  the  assist aiiis>  of  this  loan  and  with  oilier  iin|xir. 
taut  assist  iMHeaunxHl  to  Ih- nMiden-d  by  the  Dei«rtment.  the  Cor|x>nition 
will  instal  additional  rliitrual  liloni  ninl  e.|iiipnn'nl  mi  ..<»nrv  for  the 
ini-nvuH'd  proiliiition  of  elrilriial  cuuTuy  (or  |xiwi'r. 
Cor|H>ralion  alter  the  w.ir  liiidinu  «inli  a<lditionnl 
thenxd  to  Im<  n«liinibinl  or  in. I  i.s|iiisite  for  llini 
and  within  IS  month"  of  the.>\pirali..|i  of  the  «  ■  ■ 
efTi..l,  tlii'ii  the  Ministry  will,  on  Is-inrf  sati  ■ 
to  Ihi'  ( ■.irporation  llu'  difTi-reiire  b(.ln-<'<<ii  th. 

tliMi  o(  the  plant   nn.l   it.  afti-r  war  \aliie  I.,  i. 

enneerii.      ■Ihe  a.l.liti..ii.d   plant    will  .  oii.i.t    ol   two 

with  Ihi-  nrxjuisite  Is.ih-r  lioii«>  plant  ami  biiildinus  .    I 

liirlxi  ^i>ii>-riitora  with  the  re<|Ui«ite  engine. hou>x>,  plant,  and  foundations. 

switehiieur  and  dinlrilmlioii  plant   wilh  the  rrquisilo  sub  statiim  lr»n«- 

formini;  gear. 
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Stepney. — As  stated  in  our  last  issue,  the  Electricity  Supply  Com- 
mittee recommended  the  Council  at  its  last  meeting  to  erect  and  equip 
an  addit'onal  sub-station  at  a  cost  of  £52.000. 

The  engineer  and  manager  (Mr.  W.  C.  P.  Tapper)  in  his  report  on  the 
matter,  stated  that  the  north-eastern  district  of  the  borough,  for  which 
it  is  necessary  to  provide  a  substation,  has  been  receiving  suppUes  at 
verv'  low  pressure  for  over  a  year.  During  the  past  four  years  the  demand 
on  the  Limehouse  sub-station  has  increased  by  nearly  1,000  kw. ,  and  the 
Lt.  feeders  are  carrying  about  50  per  cent,  more  than  their  rated  capacity, 
resulting  in  the  consumers  receiving  current  at  about  16  per  cent,  below 
the  standard  voltage  of  supply.  The  feeders  are  connected  to  the  Lime- 
house  station,  which  is  acting  as  a  sub-station  for  the  north  eastern 
district,  as  well  as  for  the  neighbourhood  of  Limehouse,  where  the  local 
demand  has  also  increased  very  rapidly  during  the  last  few  years.  The 
prolongation  of  the  war  and  the  sustained,  and  even  increasing,  demand 
for  electric  power  suppUes  for  factories,  have  made  it  essential  for  the 
sab-station  to  be  provided  without  further  delay.  Unless  tliis  is  done  in 
time  for  ne.\t  winter's  load  many  important  power  users  wiU  be  very 
detrimentally  affected  by  inability  to  give  supplies  in  their  district 
at  a  pressure  reasonably  approximate  to  that  for  wliich  their  motors  are 
designed,  and  a  continuance  of  the  overloading,  and  consequent  over- 
heating, of  the  (.'ouneils  feeders  may  cause  a  serious  breakdown  of  the 
cables,  and  in  any  case  deterioration  of  the  cables  will  take  place.  With 
regard  to  converting  plant,  immediate  requirements  would  be  met  bj- the 
provision  of  one  1.000  kw.  and  one  500  kw.  converter,  with  the  necessary 
overhead  crane,  h.t.  and  I.t.  switchgear,  cables,  &c.  The  existing  h.t. 
feeder  from  Limehouse  to  Whitechapel  would  be  cut,  the  two  ends  being 
taken  into  the  pro])osed  sub-station.  A  dupUcate  feeder  would  be 
required  from  the  Limehouse  station  to  the  substation  direct.  The 
estimated  cost  of  the  work  is  as  follows  :  Land,  buildings,  &c.,  £12,650  ; 
plant,  £12.030;  feeder  cables,  &c.,  £22,660;  contingencies,  £4,660; 
total,  £52.0f>0. 

Mr.  Tapperalso  referred  to  his  previous  report  on  after  the  wardevelop- 
ments,  in  which  a  further  extension  of  the  Limehouse  generating  station 
was  anticipated.  During  the  present  winter  the  maximum  load  on  the 
undertaking  has  sUghtly  exceeded  the  maximum  working  capacity  {i.e., 
allowing  for  the  necessary  spare)  of  the  generating  plant  installed  at 
Umehouse,  which,  however,  includes  a  supply  of  about  1,500  kw.  to 
■Shoredit<li.  .\ltliough  no  new  consumers  are  being  connected  to  the 
Council's  mains,  a  further  increase  in  the  consumption  within  the  borough 
must  be  exficctcd  next  winter,  due  to  extensions  of  existing  installations 
and  fuller  utilisation  of  motors  already  installed.  Thequestion  of  further 
extensions  at  Limehouse  may,  therefore,  become  urgent  at  an  early  date. 

Swansea. — The  scheme  for  extending  the  municipal  area  of  elec- 
tricity m|iply  to  include  the  docks,  &c.,  has  received  the  sanction 
of  the  <;iueninient  and  has  been  given  priority  under  scale  4. 

Wimbledon.  The  Council  hiw  decided  to  boiTOW  a  sum  not 
fxcc'-ding  £l.">,000  for  the  purpose  of  providing  temporarily  during 
the  present  year  for  the  current  expenses  of  the  electricity  under- 
taking. 

General. 

Belfast. — The  Corjioration  have  decided  to  separate  the  admini- 
Htr.itinri  of  the  tramways  from  the  electric  supply  department,  and 
ill  fiiiure  there  will  bo  two  separate  committees,  one  in  charge  of  the 
tr;iiri«.ivM  and  the  other  in  charge  of  the  electric  supply  under- 
lak.h- 

British  Aluminium  Company's  Bill.— In  a  letter  to  the  "  Man- 
chi-itor(;uurdian, '  Canimll.  1).  Kawnsloy  objects  on  jestheticgroimds 
t'"'     '        '   ■     <■  projHjsalH  of  the  liritish  Aliuuinimn  Co. 

y  Htat4-!>  that  if  the  cnnipany  "  get  their  way  not  only 

■  '•  •"■  done  lo  llie  inhabitantx  of  l''ort  William  and  the 

'I  iTiil  l/M-hy  wttt^T.shcd  by  taking  from  them  their 

•  •  ■    r  iif  thiir  own  iliHtriit      but  a  great  addition  of 

^  '  '  II  liiwn  badly  planneil  imd  in  a  i;ul.<lc  sac  which 

'i  '.  "I  '  lie  opinion  "f  many,  neither  convenient  nor  over- 

'  '  li  of  l(u-  hard  lirainwork  of  (lie  nation  is  tx-ing  done  by 

'"  •  Hid  ri'T'vition  in  the  )(li>riouH  Ht^enery  o    the  neigh- 

''  .'igleni,  who  now  bring  grist  to  the  mill,  bo 

I  ■  id"  y     Why  Nhould  nrtiHts  ami  lovers  of 

'  '     Why  sliijuld  joy  and  iiispiration  for 

I ' .  !«•  '      It  Ih  fa«liionable  Ic)  H|H'ak  of 

'       We  are  told  that  in  an  age  of 

I'  iii/».     The  HireaniH  and  turrimls  iif 

u       H-liile  eiiiil,'      Hut.  a  nation  doi^s  not 

'  |i.  and  men  do  not  live  by  bread  alone.      I 

I  ln>i  willi  nur  decri'ating  inal-meaHures  wo 

'■■r,  and  lliat  water  may  rightfully 

'  ii|iliii«iw"  (111'  wi.rlli  iif  Miriiery  and 

•■  ."■!    w.-ll  l..lti-,  I .uiHc  in  all  the 

'     '  I'  Aluminium 

iiMiptiiin  tliiit' 

MM.  Imwever 

'     inilux- 

'  wi-tIk 

.tiiilllu 

'  ■  "I'  "I'l '  "'    "11  "i  I II'  I  ■■Mi|i,iiiy  that 

II  intJi*  pipe.      Hut  l/H  linlMirin  ii|iandlhi<  lieather 

,.  „  M...Mi„^  ,„  i„„  i.|iip|iiya«ii  and  rmidnnlii  o(  tho  Knyi'm  anil  Slrat- 
hcrnek  dlatrieta  ImI  wpolt  II  wm  dix'idiMl  to  iiiip[Hirt  the  roin|mny'i<  Hill. 


Devizes.^The  Council  in  committee  are  to  consider  the  question 
of  obtaining  a  provisional  order  to  enable  them  to  supply  electricity 
in  the  district.  Jigi  | 

aS^Dublin  Docks. — The  Port  and  Docks  Board  have  appointed  a 
committee  to  deal  with  the  question  of  the  electrical  eqtiipment  of 
the  docks. 

At  the  last  meeting  of  the  Board  Dr.  Sherlock  said  that  in  the  imme- 
diate future  the  board  should  do  either  of  two  things.  They  should  lay 
out  substantial  capital  and  provide  new  plant,  cables,  &c.,  or,  in  the 
alternative,  get  electricity  in  bulk  from  Dublin  Corporation.  The 
engineer  suggested  that  the  Corporation  should  sell  the  electricity  at  less 
than  a  penny  a  unit,  and  he  pointed  out  that  if  they  did  that  they  would 
save  £2,000  a  year  for  maintenance,  involving  a  capital  expenditure  of 
£10,000.  The  engineer  also  suggested  that  the  board  could  sell  after 
buying  from  the  Corporation  for  its  own  use  to  clients  and  customers  in 
their  vicinity.  The  Port  and  Docks  Board  had  no  power  to  do  that,  and 
would  breali  the  law  in  supplying  the  Dublin  Dockyard  Co.,  but  they 
were  doing  it  to  carry  out  works  of  national  importance.  It  would  be 
right  to  approve  of  the  general  principle  of  taking  power  from  the  Cor- 
poration at  a  price  to  be  fixed  upon  afterwards.  The  price  should  be 
fixed  on  two  bases  :  the  nature  of  the  load  and  the  varying  prices  of  coal. 
The  Corporation  were  holding  a  special  meeting  with  the  object  of  ap- 
proaching the  L.Ct.  Board  with  regard  to  the  whole  northern  side  of  the 
quays,  having  regard  to  the  revival  of  industries  in  DubUn.  He  pro- 
posed "  That  the  board  favours  the  suggestion  of  taking  electricity  in 
bulk  from  the  t'orporation  at  a  price  basis  to  be  agreed  on." 

Mr.  Field  seconded  the  motion,  which  was  unanimously  adopted. 

Electrical  Power  Engineers'  Association. — Mr.  F.  B.  O.  Hawes,  hon. 
secretary  The  Electrical  Trades'  Benevolent  Association,  has  been 
asked  to  address  the  Electrical  Power  Engineers'  Association  (the 
reconstructed  A.E.S.E.)  at  its  March  meeting. 

Applications  from  senior  engineers  above  the  rank  of  engineers-in-charge 
continue  to  come  in,  and  to  date  the  Association  includes  45  chief  assis- 
tants and  chief  technical  assistants  among  its  members. 

A  Selection  Committee  has  been  appointed  consisting  of  the  mains 
engineer  and  charge  engineer  from  company  undertakings  and  chief  assis- 
tant and  mains  engineer  from  municipal  undertakings. 

Mr.  H.  E.  Mortimer  has  been  elected  representative  for  Croydon  on 
the  Council  of  the  Association. 

An  ordinary  Cniinril  meeting  will  be  held  on  Thursday,  March  14,  at 
7  p.m.,  at  St.  Hiiilr  Institute.  Bride-lane,  Fleet-street,  E.C.4. 

Electric  Power  Supply. — A  statement  which  has  been  prepared, 
by  the  Council  of  the  Incorporated  Municipal  Electrical  Association 
in  conjunction  with  the  Association  of  Municipal  Corporations,  m 
regard  to  the  supply  of  electric  power  has  been  submitted  to  the 
Board  of  Trade  Electric  Power  Supply  Committee.  Wc  hope  to 
give  the  terms  of  tliis  statement  in  our  next  issue. 

Revision  of  Charges  for  Electricity  Supply. — In  a  communication, 
dated  Feb.  12.  tlie  Minister  of  IMuiiit'ons  states  he  is  advised  that,  in 
general,  the  business  of  electrical  undertakings  may  be  allocated  to 
the  following  classes  of  consumers : — 

(1)  Consumers  with  long-term  contracts  at  pre-war  rates,  and  whoso 
works  are  "  controlled  establishments  "' ;  (2)  consumers  with  long-term 
contracts  at  pre-war  rates  and  whose  works  arc  uniontroUod  :  and  (3) 
consumers^-both  for  power  and  light — supplied  under  contractsS  wbich 
arc  alterable  by  short  notice.  With  regard  lo  tlie  lirst  class,  the  Minister 
is  of  opinion  that  a  reasonable  advance  in  price  slundd  be  paid  for  current 
supplied  to  controUeil  establishments  provided  ( 1 )  that,  so  far  as  possible, 
all  classes  of  consumers  shall  be  similarly  dealt  with — that  is  to  Bay,  that 
tho  burden  shall  be  spread  over  all  classes,  although  not  necessarily  by 
an  addition  of  the  same  percentage  advance  in  each  case :  (2)  that  the 
revenue  resulting  from  an  advance  in  |)rices  shall,  if  more  than  sufficient 
to  show  the  same  return  on  capital  as  was  earned  during  the  financial 
year  jirior  to  th<>  outbreak  of  war,  after  setting  aside  tho  same  rate  for 
dopreeiation  or  reserve,  be  dealt  with  in  such  manner  as  the  Minister  may 
docido  :  (3)  that  any  advance  in  price  under  long-term  contracts  shall 
continue  only  during  the  period  of  (■overnmeut  control,  unless  the  con- 
sumer otherwise  agrees. 

Witli  regard  to  the  second  class  of  consumers,  the  Minister  is  of  opinion 
that  such  consmuoiH  sliould  voluntarily  comply  with  tho  ilenumd  of  tho 
public  service  inidertaUings  for  a  temporary  advance  in  inice  on  similtfr 
tenuK  to  lliiisn  proposed  in  the  case  of  the  lirst  class,  and  in  this  opinion 
tho  Board  of  Trade  concurs.  Shiiuld  Ihcrobe  diflicully  in  seiuriiig  consent 
to  an  iniroase  in  price  from  uncontrolled  establishments  still  paying 
jirowar  rales  for  eiirren(,priiccduro  is  open  to  the  tmdertiikers  under  the 
(IouiIm  Kmergency   Power  Acts. 

With  regard  to  the  lliird  class  of  eonsunmrs,  the  Minister  undeistands 
that  eliarges  have  liiien  increased  more  or  less  geneially.  and  that  as  a 
rule  there  is  still  a  margin  within  the  prescribed  maxiinum  prices  which 
wiiiild  permit  of  a  furl  her  inerease  if  iieeossary  ;  but  that  in  the  case  of 
thiiHK  iinilertakerH  whoHii  Ait  or  Order  jirovides  for  a  revision  by  tho 
Itiiiird  of  Trade  of  the  maximum  prescribed,  it  is  understood  that  the 
liiiaiil  ail'  prepiired  tii  coiiKider  applications  on  (heiii  merits. 

Runcorn.— The  Mersey  Power  Co.  has  decided  to  creel  a  largo 
power  statjon  on  Westi'm  Point.  The  capacity  of  the  picseut 
generating  station  nf  the  conipimy  will  be  inerensi'd  to  25.<KI0  ii.r., 
(Uid  eventually  it  will  be  di'viloprd  t<i  about  l3tl.()(Hi  ii.r.  in  order 

to  mipply  flectricid  energy  In  nl t   .i  lUi/nt  Uivur  industrial  towns 

in  LiincaHlitro  and  ('liCHliire. 
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Marylebone  'London). — At  the  last  meeting  of  the  Council  the 
following  nsniiitii)n  of  the  Klectric  Supply  Committee  was  passed 
unanimously,  anil  the  common  seal  of  the  Council  was  ordered  to  be 
aflixecJ  thereto,  viz.  : — 

That  this  committee  do  place  on  record  its  high  8,ppreciation  of  the 
im(>ort»nt  services  rendered  by  Mr.  E.  J.  Jennings  to  the  St.  Marylebone 
electricity  undertaking,  together  with  its  keen  regret  at  losing  his  ser- 
vices. During  the  K!  years  .Mr.  Jennings  has  acted  as  secretary  and 
accountant  of  the  undertaking  he  has  displayed  a  business  capacity,  a 
grasp  of  detail  anil  an  imaginative  insight  that  have  been  invaluable  to 
the  undertaking  during  many  difficult  years,  while  successive  chairmen 
of  the  coramittee  have  testified  to  his  unfailing  courtesy  and  untiring 
interest  in  his  duties.  The  committee  desire  to  congratulate  Mr.  Jen- 
rings  on  his  appointment  to  a  very  responsible  post  at  Birmingham,  and 
to  exi)re3.s  their  good  wishes  for  his  success  and  happiness  in  his  new 
work. 

Salford. — The  Corporation  have  increased  the  salary  of  the  borough 
electrical  engineer  (Mr.  J.  A.  Robertson)  by  three  annual  advances 
of  £10(1,  iKM)  and  £.'.(!  respectively  to  a  ma.xinium  of  £1,250,  the  first 
advanie  to  commence  as  from  A])ril  I,  1917. 

The  Corporation  have  also  adopted  a  a  scale  of  .salaries  under  which 
the  maximum  .salaries  of  the  staff  will  be  imreased  as  follows  : — The 
Deputy  Kngineer  from  £.'J40  to  a  maximum  of  £50(1  |)er  annum,  the  Mains 
Engineer  from  £300  to  £.375,  the  .Station  Superintendent  from  £2.50  to 
£37.'5  and  the  Charge  Engineers  from  £200  to  a  maximum  of  £2.'>0  per 
annum. 

Standing  Conference  of  Electricity  Supply  Associations.— Mr.  H. 

.Kiinidiiy  I'roi  tor,  of  Bristol,  notilic."  lis  of  the  formation  of  the  above 
conference  in  order  that  there  may  be  one  single  body  representative 
of  the  whole  of  the  electricity  supply  uiuh'rliikings  throughout  the 
kingdom,  whether  municipal  or  company  ounetl. 

The  confcrenco  is  constituted  as  follows:  Incorporated  Municipal 
Electrical  .Vssociation  (representing  19(>  municipalities),  the  Conference 
of  Chief  Ofiicial.t  of  London  Klectric  Supply  Companies  (representing  13 
companies  in  l/mdon),  tin-  Incorporated  .\s3i«-iation  of  Electric  Power 
Companies  (representing  U  power  i-om[)anies  in  the  provinics),  and  the 
Provin<-ial  Electric  Supply  Committee  of  the  Cnited  Kingdom  (repre- 
senting provini'ial  c'ompanii  s). 

The  conference  will  deal  with  matters  relating  to  conditions  of  employ- 
ment, the  rat<'S  <j(  remuneration  of  staff  and  employees,  and  other  matters 
of  goniTal  concern.  The  hon.  secretary  of  the  Standing  Conference  (Mr. 
H.  Earaday  I'roetor)  r(«|uests  that  the  earliest  advice  possible  be  given 
to  him  in  cr)nnection  with  all  such  matters  to  enable  the  provincial  as 
well  as  the  |,on<l(m  representatives  to  receive  timely  notice. 

Klectric   Traction. 

Discharged  Service  Men  as  Motormen. — In  order  t<i  safeguard  the 

piililir  from  tramcar  accidents  tlirongb  the  employment  of  dis- 
charged service  men,  the  Hoard  of  Trade  1ms  issued  a  commiinieation 
to  local  authorities  icipiiring  a  medical  examination  of  all  men 
enuagi'd  as  Irnmwav  nioloimen  after  service  in  the  .\rmy.      f-  ■    l' ■ 

Electrically  Driven  Motor  Vehicles.— In  the  Ilouce  of  Ccmmoiis  on 
Monilay  .Mr.  Wardle  slalcil,  in  repl\  to  a  ((iiestion,  that  there  was  no 
intention  nt  present  of  issuing  regulutiuns  as  to  the  eonsiiniplioii  of 
elcetrii'ity  in  motor  vehicles. 

Great  Central  Railway.  Dwing  to  n  land  Hlii>,  the  train  s»T\ice 
between  Marylrlione  and  stations  lieyoiul  Wembley  Hill  is  snspeiulcd 
tintil  fnrtliir  notice.  .\  Her\  ice  of  trjiiiiB  will  be  run  from  raddingloii 
to  Sort  hull  and  all  statioliH  to  High  Wycombe  and  I'rini'es  Kisboro", 
leaving  raddniL'loii  at  the  times  advertis<'d  from  Marylebone. 

Middlesbrough.  The  Ceneral  I'liriHwes  Committee  recommend 
theCi>r|i<>ralioM  to  e\erei«'  their  riglit  to  pnrihasi-  that  ]M)rtiini  of  the 
IramwavH  niidcrlaking  belonging  to  the  lm|>i-rial  Tramway  Co. 
»vhich  IS  sitiiateil  within  the  borough.  A  sidi  comnuttee  with  powers 
to  act   has  been  ap|HMnted. 

Southport.  On  Tnendiiy  Ihn  Cor|Miriitio>i  adojiird  n  recomnienda 
tioi\  to  pnrcluiMi  the  nndertiiking  of  the  SmthiMirt  Trainwayn  Co. 
ux  and  from  .Ian.  I,  l!tl.><.  fur  £3.'.,(M)0,  Imui  fl.'.NKI  to  b«  rtjMiid  on 
ri'vpiinn  accoiiiit. 

The  I  iinipiinv  iigice«  III  defer  pnvinpnl  n(  the  purehoM'  money  until 

.Inly.  \UTi.nt  riirlieral  lla  .i,ii ftlieCnrpMr,ili..ii,iiuli)cct  ti  imyinenl 

»f  inl4.rcp.l  At  .'t  |ier  ceiii 

yi  iN<-4-l  hllK'OII.S. 

Enemy  Firm  Wound  Up.  <'n  liirmlny  Mr.  .Iii«liie  Younger  mailr 
II  .iril.'i  ,,ii  the  |>  liliiiii  ..r  (lie  Itoanl  of  Traile  f<ir  (he  \Miulin  :  up. 
oii.j.c    I  lie    Trailing    -    ' '  '     ■  niV   ( AmeliilnienI)    Art,    llMtl.   of 

r.>i  I  '    v  Co.  (I.til  I  I  wnUT  I'ooling  plant  ninkem,  27. 

CIcin.  Ill  -  Limp.  I I'  ; 

jTradlnR  With  the  Enemy.     Ihn  "  Lonihrn  (ia/riir"  of  Feb.  lo 

e.iol  iM    (iithci    i.l.lttinti  •  1,1  the  Ijal  of  llrniK  and  jH-r^.n*  with  \»li<>lil 

1 1  I.e  I'nited  Kinud,.iii  in  proliibltpd, 

II,  I    (>,..;.-. ly.    Vrvrnloiii   Elf"  trieily 

(  ,  1 1  (lliienos   \iirM 


Wages  in  the  Electrical  Trade. — It  was  reported  to  the  London 
County  Council  on  Tuesday  that  the  Committee  on  Production  had 
issued  a  finding,  dated  Jan.  7,  1SU8,  awarding  (inter  alia)  5s.  per  full 
ordinary  week  to  the  men  concerned  in  the  electrical  trade  as  from 
the  beginning  of  the  first  fuU  pay  in  December,  1917,  such  amount 
to  be  regarded  as  a  war  advance. 

The  present  finding  makes  the  minimum  amount  of  the  total  advance 
on  pro- war  rates  20s.  a  week.  There  was  some  obscurity  as  to  the  effect 
of  previous  agreements  and  awards  on  the  wages  of  men  in  the  trade, 
and  the  present  award  appears  to  clarify  the  position. 

The  recent  decision  of  the  Chief  Industrial  Conmiissioner  regarding 
the  apphcation  of  the  121  per  cent,  bonus  on  earnings  in  the  electrical 
trades,  affects  electrical  contractors'  employees  engaged  on  munitions 
work  as  from  the  beginning  of  the  first  full  pay  after  Oct.  13.  1917.  The 
award  of  the  Committee  on  Production  and  tlie  decision  of  the  Chief 
Industrial  Commi-ssioner  are  to  be  recorded  in  the  Coujieil's  list  of  rates 
of  wages  and  hours  of  labour, 

Educational. 

University  of  Manchester. — Messrs.  ."^inion  Carves  (Ltd.)  have 
founded  a  research  scholarship  in  chemistry  of  the  annual  value  of 
£100. 

ft  Proposed  University  for  Nottingham.— The  Council  of  Xottdngham 
L'niversity  College  recommend  that  steps  be  taken  to  obtain  a  new 
charter  creating  the  college  a  modern  university. 

It  is  propo.sed  to  ask  the  City  Council  to  transfer  the  present  site  and 
buildings  to  the  governing  body  of  the  new  university  and  to  provide 
£l,5,(K10  annually  for  the  maintenance  of  the  university.  It  is  proposed 
toiai.se  1 1 ."lO.utii I  liy  voluntary  subscriptions  in  the  East  Midlands  for 
the  further  cnd.iwTncnt  id  t  lie  ]inipiiscd  university. 

Manchester  School  of  Technology. — .Some  large  firms  engaged  in 
the  principal  industries  of  the  Manchester  district  have  offered  to 
the  governing  body  of  this  school  £3,(XK1,  spread  over  a  jieriodof  five 
years,  towards  the  cost  of  estabUshing  a  new  department  of  industrial 
management. 

The  JIanchester  Educational  Committee  recommend  that  the  gift  be 
accepted,  and  have  expressed  their  appreciation  of  the  public  spirit  of 
the  donors.  It  is  propo.sed  that  a  Iinturer  shall  l)e  appointed  for  five 
years  at  a  salary  of  £liO0  per  annum,  to  conduct  rtvseanh  in  the  subject 
of  industrial  management,  to  organise  the  now  department,  to  lecture 
to  memlK>rs  of  the  Cniversity  and  to  the  public,  and  to  iwssist  industrial 
concerns  in  the  solution  iif  liiiinagement  problems..  4c.  It  is  proposed 
to  invite  a  number  of  managers,  directors,  scientific  ex|H>rts  and  others 
with  spisial  ex|>erience  to  deliver  popular  hx'tures. 

Tenders  Invited  and  Accepted. 

Electrical  Stores. 

UklusT  Tramways  and  Electricity  Committi-e  invite  tenders  for 
the  supply  of  materials,  including  lubricating  oils  and  petrol,  iron- 
mongery, v.b.  insulated  cable,  v.i.r.  cables  and  wires,  ehn'trieal 
accessories,  lamps,  carbons  and  carbon  brushes,  refinexl  Trinidatl 
bitumen,  bitite  strip,  prepared  tape  and  rubber  ta)M-,  joint  box  com- 
pound, feeder  and  section  pillars.  Ac.  :  elc<lricity  meters,  m.d. 
indicat^irs,  lime  swit<-hcs  and  cut  oul.s.  Koinis  i.f  tender  fn  m  the 
city  cliHtrical  enginc«r  (Mr.  T.  W.  HloxanC,  East  llridgest.  Belfast. 
'IViiders  to  the  T.."M  (  I.  ik  (iiv  Hall  r,cU.i~l.  I,\  III  a.m.  Mar\li  13. 
^iVf  tuhrrli^t  nil  ■ 

Tramway  Stores. 

Hki.f^st  'Tram\va\s  iii.l  l-.lc.  In.  il_\  Ciniiottec  rispiin-s  tenders 
by  10  a.m.  Marih  9  for  the  .H«p|.ly  of  electrical  accessories,  cable. 
Iam|>s,  carbons,  insulation,  controller  lingers.  cop\n"r  and  brnso  >*ire, 
motor  span-.s.  trolley  wire.  &e.  Forms  of  tender  fr.,m  the  (ieneml 
Manager  of  the  tramwaVH  ilepnrtmcnt. 
Electrical  and  General  Stores. 

The  directors  of  the  lUhWAS  NaVHiaTIoN  Coi.I.IKKV  Co.  (LTI>.) 
»i><lwas  (Mon).  reiiinre  tenders  by  U»  a.m.  Man-li  7  for  Ki.x  nionthV 
supply  of  electrical  «ii<«ls,  iron  and  nloi-l  ca.Mings.  ironmongery.  Ac, 
Tenders  are  re<iiiiied  by  lirKl  l>ost  Manli  IS  for  six  or  12  nionthn" 
MippK  of  el  ciriial  ^oods  to  the  Clii>li|Ki:  Col  NTV  Asvii  M.  Tark 
hide.  Ml. .  leslield.  Forms  of  triidrr  from  (!>p  Clerk  of  llio  «<•>  linn. 
Railway  Stores. 

The  lillKAT  Cr.MilAI,  K.\ll.w.»Y  Co.  arc  pn'|>i>ro.l  to  nvcive  londrrs 
for  the  supple  during  tbn  si\  months  endini.-  t'd.  31,  I'.MS,  or  during 
the  li  months  Piiiliiig  April  3().  I91!l,  of  vari.M.  -~t.,,e.  ,n.|  Matprials. 
itw'liiding  AslM-stoH  I'acVing.  Sliwt*  and  U.  Ilardwnrf. 

Indiariibber.    lion    liar-.,   Cbnim.    ami    M-  ">''    '-"'"P 

Fillinus.  Nails.  Oil.  S4r«\ws.  .signal  Material,.  .\,  lendpiii  lo  tho 
M<crptar\,  Mr.  J.  A.  Cainphpll,  MarylplHUiP  Slntion.  l.oi«loii.  N.W., 
by  II  am.,  March  ft. 

WirlHR  and  FllllnR. 

Tiiid.  rs  aie  nuiiind  by  Frli.  2H  (or  HroWicnl  work  in  Miniiprlion 
Willi  the  niiistnLineiit  of  CalriiprriK  Mnnrion.  Mkthii..  .Srotlniid. 
•Sbediileii  fn.m  Mr  .\.  .stcHatl.  Vrmton  Villa.  Womy-piMipld.  Kirk 
caldv. 
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Wolverhampton. — The  Corporation  has  accepted  the  following 
tenders :  Willans  &  Robinson,  spare  parts  for  the  3,000  kw.  turbine 
set,  £158.  Ss.  ;  Gibbons  Bros.,  steel  chequer  flat  flooring,  £78  ;  also 
shelter  house  for  the  new  telpher  macliine,  together  with  platforms, 
ladders,  skip  dumping  rails,  &c  ,£157  ;  Lea  Recorder  Co  ,  one  water 
measuring  recorder,  £97.  16s.  6d.  ;  A.  RejTolle  &  Co.,  switch  panel 
to  control  a  rotary  converter,  £434. 

llELBorRNE. — The  tender  of  the  Australian  General  Electric  Co., 
amounting  to  £39,720,  for  the  supply  of  electric  hghting  plant  and 
apparatus  for  car  lighting  has  been  accepted  by  the  Melbourne 
Tramways  Board. 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  British  Government  Departments  during  Januaiy : — 

IfarOj^cf.— Watson  &  Sons  (Electro-Medical).  (Ltd.).  X-ray  apparatus;  H.T.  Bcoth- 
royd  (Ltd.).  Electrical  Apparatus  Co..  Electric  Construction  Co.  and  Mather  &  Piatt, 
motors,  &c. ;  Ellis  &  Ward  &  Jackson  &  Boyce,  electric  lighting. 

H.M.  Oifict  of  Iforfa.— Siemens  Bros.  &  Co.,  electric  bell  fittings. 

Past  Office. — British  L.  M.  Ericsson  Mfg.  Co.,  protective  apparatus  :  Isenthal  &  Co., 
telegraph  apparatus  ;  Pe^l-Conner  Telephone  Works,  telephone  apparatus  ;  Evershed  & 
Vignoles  &  Reid  Bros.  Engineers,  Ltd..  testing  apparatus  :  British  Insulated  &  Helsby 
Cables.  General  Electric  Co.,  W.  T.  Henley's  Telegraph  Works  Co.,  Johnson  &  Phillips, 
CI  Macintosh  &Co.  Pirelli  Gineral  Cable  Works,  Siemens  Bros.  &Co.,  and  Western EIrctric 
Co..  telegraph  cable.  Western  Electric  Co..  British  Insulated  &  Helsby  Cables.  Peel- 
Conner  Telephone  Works,  and  Phcenix  Telephone  &  Electric  Works,  telephone  cords  ; 
British  Insulated  &  Helsby  Cables,  cable  distribution  plugs  ;  Bullers  (Ltd.),  insulator 
spindles  and  stay  swiveU ;  T.  Bolton  &  Sons  and  British  Insulated  &  Helsby  Cables, 
Shropshire  Iron  Co.  and  F.  Smith  &Co.  (inc.  in  London  Electric  Wire  Co.  &  Smiths,  Ltd.), 
bronze  wire. 

Public  Works  {Ireland). — Andrew  Stevenson,  electrical  works  and  supplies,  Belfast 
district. 

Appointments  Vacant  and  Filled. 

A  teacher  is  required  to  give  lecture  and  laboratory  instruction 
in  the  applied  electricity  classes  at  the  Birmingham  Municipal 
Technical  School.  Particulars  from  the  Secretary,  Suffolk-street, 
Birmingham.     Set  adverligement.- 

A  Ix)ndon  supplj'  authority  requires  a  meter  test  room  assistant. 
Wages  358.,  plus  12J  per  cent,  bonus.     See  advertisement. 

A  j'unior  shift  engineer  is  required  for  large  power  station  in  the 
north.     See  adiertUement. 

A  test-room  .superintendent  is  rcj^juired  for  a  Corporation  elec- 
tricity department  in  the  north  of  England.  Salary  £225  per  annum. 
See  an  ad  vert iserrten I. 

A  power-house  superintendent  is  required  for  a  Corporation  elec- 
tricity department  in  the  north  of  England.  Salary  £350  per  ann  um 
See  an  adierliiemenl. 

Mr.  E.  Cloney,  district  traffic  supermtendent,  has  been  promoted 
to  be  a  ilivisional  sujierintt-ndent  in  the  traffic  branch  of  the  L.C.C. 
IriimwayH  department  at  a  commencing  salary  of  £325  a  year,  rising 
by  annual  increments  of  £25  to  £400  a  year. 

Riisiness  Itenis.i 

Gas  and  Oil  Fired  Furnaces. -Ihc  Davis  Furnace  Co.,  Luton,  have 
i)wiii(|  ,i  |iiiiii|ih|i;t  t'iviiig  parlieulars  of  their  gas  and  oil  flred  furnaces. 

Patent  Development.— The  proi)rietor  of  Patent  No.  4,228  of  1909, 
for  '■  lin|ir<i\X'meiits  in  Ehctric  Cutouts,"  desires  to  make  arrange- 
nicnljt  lor  cxjiloiling  sunic  in  this  country.  Applications  to  Messrs. 
Huxellinn,  Uike  .V  ('n.,  chartered  patent  agents,  28,  Southam])ton- 
buildinKH.  Chiiiiiorylane,  I.rfindon,  W.C. 

Plant  Wanted. — An  advertiser  wantM  two  250  ii.r.  direct-current 
eliy  Inr  (.'i-iiiralorK  (Hrowctt-Lindlcy  engincH)  and  s^vitchboard. 

Plant  lor  Sale.— Harrow-in-KurncKS  Corporation  advertise  for  sale 
a  5<»<i  Uw.  d.i'.  Ktoarii  goneratur  and  a  Kwit<;hboard.  Further  particu- 
lar'i  may  1;<-  obtiiined  frr,ni  llie  electrical  eiigiiicer, .Mr.  II.  H.  Uurnctt. 


(Joiiipanit^H*    Mectintis  and    Reports. 

BRITISH  INSULATED  4c  HELSBY  CABLES  (LTD.) -In  ii<  i  .irilaiii  (.  wit  li 
tti"  |,r..jri,«,  ii,a,l..  to  tlir  «lijir..li<.l(l..ri.  at  III.,  j/i^l  iiiniiml  in.iclinK.  the 
ilir-  !■,!,  hiivi.  liAil  iimliT  oirixiilMriilioii  tin-  i|iii'Htii,n  of  t|ii.  Ihhuk  of  lioniiH 
.Imr.-.  (rorii  I Iw.  i«|.iliil)pu»lir.ii  of  lh«  ri'MiTvi-.  iiml  tliry  liiivi.  now  dciiflod 
'*'''  ■'        ""li""  "f  III"  Tn-niury)  lo  ri«(>iiiiiimi<lllml  thi"'a|iital 

•'■  'I  I'V  llio  ii<»in>  to  Id"  Nliikri'holili^rn  of  oiio  lionim  Hhiirn 

'■  '  or.lirmry  nluir.-  lii-lil.      ,\  lairlinK  of  HJiurclioldtTM  will 

'■"  ■ i     ...'  thi«.   priiiHUnUn,  wliich,  if  tinrrlnil  into  cftrct.  will 

'""'"  " '""  ■  "■'  ''  ■  ■■rrpii(>onil  morn  .loNoly  with  tli«wa|iitnl  anluully 


III 


III.    I, 


BRUCE    PEEBLES     ft    00     (LTD)   -Itrid-r  I  li..  Hunclioii  of  llu.  ciiirt. 
mi-tint'.  ,.tn  I.,   I«,   |,„|,|   |„.l,,y  (|-ri,|„v)  for  .■oiiiii.l.irinH  ii  mlii'iiii.  nf 

»"■»";."" *'"■ ''  "  '-  IT"1""-'I  lo  rMil.-r  Into  with  (Ik.  inorlKiiKC  d..l«.|i. 

''"'    '     ''  '    ■'  ■!    «li'l»wiliiri'  holiliTH.     Till,    aiiioiiiil    of 

"'  iinliriK  i«  tm.H.Mi,  niul  ii|i<iii  thiw  :■  |K>r 

"'  f'v     I'lld.       Till.     Illliolllil      of     ll||Hl.i'lir«r) 

''■  '  iiil..|i.Hl  III  It  |i..r  M.„l,  Immu,  ni.,a. 

"'  Im>  rlnlKMiliirn.  of  l.olli  ,  |,|.,.„.„  full 

■'"  i  ;    ••  (l)Tliiit  III.'  iiirniM  V  .il  Iho 

•"""•■'■"'""-"""•      ' !■■<   I .-.  ynirn  ;    thn  inl.Ti.M  lx.JiiiiUi.ml 


ilii  it'it" 


to  6  per  cent.  ;  and  aooumidative  sinking  fund  be  established  so  that  by 
purchase  or  drawings  these  debentures  be  all  repaid  during  the  extende.l 
currency.  (2)  That'the  unsecured  fdebentures  be  converted  at  par  into 
7i  per  cent,  cumulative  preference  shares,  with  a  right  contingent  on  tlic 
profits  of  each  year  to  participate  to  the  extent  of  a  further  2i  per  cent. 

CENTRAL  ELECTRIC  SUPPLY  CO.  (LTD.) — The  accounts  for  1917,  in- 
cluding amount  liruiii;lit  forward,  and  after  payment  of  interest''on 
debenture  stoi-k.  jilaimy  £20,036  to  depreciation  fund  and  writing  oJE 
£457  discount  on  issue  of  debenture  stock,  show  a  credit  balance  of  £16 
to  be  carried  forward.  Last  year  £19,557  was  placed  to  depreciation  fund 
and£l,257  written  ofE  discount  onissueof  debenture  stock.  33,873,437 
unit;  of  electrical  enerpy  were  supplied  to  th?^  Westminster  Electric 
Supply  Corporation,  the  St.  James'  and  P.dl  Mall  Electric  Light  and 
Clielsea  Electricity  Supply  Compaaies 

t- CENTRAL  LONDON  RAILWAY  CO.— For  the  year  1917,  the  Company's 
share  of  tlie  common  fund  established  under  the  common  fund  agreement 
of  Dec.  21,  1915,  is  20  per  cent.  (£104,067  7s.  6d.),  and  this  sum,  plus 
£12,079  7s.  lid.  brought  forward,  makes  a  total  of  £116,146  15s.  5d., 
which  is  available  for  dividends  on  the  ordinary,  preferred  ordinary  and 
deferred  odinary  stocks.  The  gross  receipts  of  the  railway  for  the  year 
was  £351.289,  and  the  expenditure  was  £192,465,  and  with  miscellaneous 
receipts  (£37,444)  the  total  net  income  was  £196,268.  With  £12,079 
from  last  year,  and  after  deducting  interest,  rentals  and  other  fixed 
charges  (£50,600),  and  appropriating  £20,000  to  reserve,  and  decucting 
dividend  on  preference  stock  (£21,600),  the  balance  available is£116,147. 
The  interim  dividend  of  IJ  per  cent,  on  the  ordinary  stock  and  of  2  per 
cent,  on  the  preferred  ordinary  stock  for  the  half-vear  ended  June  30, 
1917,  absorbed  £42,704,  leaving  £73,443,  which  will  admit  of  the  pay- 
ment of  a  dividend  of  IJ  per  cent,  on  the  ordinary  stock,  of  2  per  cent, 
on  the  preferred  ordinary  stock  for  the  half-year  ended  Dec.  31,  1917, 
and  of  3  per  cent,  on  the  deferred  ordinary  stock  for  the  whole  year, 
making  3i  per  cent,  on  the  ordinary  stock  and  4  per  cent,  on  the  preferred 
ordinary  stock  for  the  year,  leaving  £11,147  to  be  carried  forward. 
The  capital  expenditure  during  the  year  amounted  to  £47,746.  The 
construction  of  the  extension  railway  between  Wood  Lane  and  Ealing 
Broadway  cannot  be  further  proceeded  with  at  present  owing  to  the  war. 
The  conveyance  of  parcels  by  train  and  delivery  by  cycle  messenger 
ser\nce  from  the  stations,  has  been  discontinued  during  the  year,  owing 
to  unsatisfactory  financial  results,  as  well  as  to  the  difficulty  in  obtaining 
the  staff  necessary  to  work  this  service. 

CITY  &  SOUTH  LONDON  RAILWAY  CO.— Under  the  terras  of  the 
common  fund  agreement  of  Dec.  21,  1915,  the  Compan_y  is  entitled  to 
6  per  cent,  of  the  fund  (£31,220  4s.  3d.)  for  the  year  1917,  and  this  sum, 
plus  £17,245  7s.  5d.  brought  forward,  makes  a  total  of  £4S.4(i5  Us.  8d. 
Tlie  gross  receipts  of  the  railway  were  £258,233,  and  the  expenditure  was 
£141,185.  With  miscellaneous  receipts  (£25,275),  the  total  net  income  was 
£142,323.  Adding  balance  from  last  year  (£17,245),  and  deducting 
interest,  rentals  and  other  fixed  charges  £48,602,  appropriating  £20,000 
to  reserve,  and  deducting  dividends  on  preference  stocks  (£42,500),  the 
balance  available  is  £48,466.  The  interim  dividend  paid  for  the  June 
half-year  on  the  consolidated  ordinary  stock  was  J  per  cent.  This 
absorbed  £11,100,  and  leaves  £37,366,  which  admits  of  the  payment  of 
dividend  for  the  half-year  ended  Dec.  31.  1917,  on  the  consohdated 
ordinary  stock,  of  J  per  cent.,  making  Ih  per  cent,  for  the  year.  On 
account  of  the  uncertain  outlook,  the  enhanced  prices  of  all  materials 
and  labour,  &c.,  it  is  proposed  to  apiiropriate  a  further  £5,000  to  reserve, 
making  a  total  of  £25,000  for  the  year,  and  to  carry  forward  £21,266. 
The  capital  expenditure  during  the  year  amounted  to  £11,142.  The 
conveyance  of  parcels  by  train  and  delivery  by  cycle  messenger 
service  from  the  stations,  has  been  ilisicinl  inui'd  during  the  year. 

ELECTRICAL  DISTRIBUTION  OF  YORKSHIRE  (LTD.)— The  not  profit 
for  1917  was  £3,6'.i3  against  £3,49'>  in  l'.»16  and  £3,638  in  1915.  After 
payment  of  directors'  remuneration  the  balance  forward  from  1916  was 
£731,  making  the  disposable  balance  £4,423.  The  directors  rooommoud 
payment  of  a  dividend  (tax  free)  for  1917  at  rate  of  6  per  cent,  per  annum 
on  the  ordinary  shares  (£2,727),  adding  £1,000  to  reserve  fund,  and  carry- 
ing forward  £697.  In  1916  the  Hoard  of  Trade  granted  electric  lighting 
provisional  orders  for  Fcatherstono,  Olley,  (iarforth,  Ponistonc\  llor- 
bury  and  Kawdon.  These  orders  were  coiilirmcd  by  Parliament,  but 
will  not  come  into  force  until  after  the  termination  of  the  war.  In  order' 
to  provide  for  the  (lcvcloi)ment  after  the  war  of  the  districts  for  which 
oidors  have  been  obtaininl,  and  to  make  extensions  in  those  districts  in 
w^icli  su|>plv  is  now  being  given,  the  directors  consider  it  advisahlo  to 
inrr.-aH,.  Ill,,  nominal  capital  of  llic  .■oinpivny  fr.mi  £.10.000  to  £100,000. 

ELECTRO  BLEACH  &  BYPRODUCTS  (LTD.)  'I'lic  ilii.itors  haVO 
dcclar.'il  fiMllu-r  inti<rim  divid.-n.ls  on  a.coiint  of  1917  of  3.1  licr  c.nt. 
(loHH  lax)  on  tlic  prcfc-icnce  shares  (making  7  per  cent.)  and  of  10  )icr  cent. 
(less  tax)  on  the  onliniiry  shares.  The  negol  iai  ions  between  the  Com- 
pany and  t-lici  (Jovernmenl  in  regard  to  llu»  dutii's  payable  under  the 
FinancM.  Acts  and  (he  Munilions  of  War  ;\its  have  made  consideniblo 
progiesM,  and  the  iliii.ctors  hope  llial  there  will  not  In'  mmli  fin-ther  delay 
before  they  are  in  a  position  to  issue  the  baliUK^cshei-ts  for  lOldand  1917. 

LONDON  ELECTRIC    RAILWAY  CO.-    l''or  the  year  1917.  Ilie  aggregate 

uroKH  Iralti.'  n ipls  of  I  In'  li\o  CoinpanieH  parties  to  tin'  Coninuui  F'und 

,\greeiiii-iit  of  l)i'.-.  21,  nil.'.,  wii'.'  £5. Si;!, 201  5s.  2d.,  and  the  aggregate 
gross  rcreiptsolth.' live  companies  from  allHimrces we re£6.(l61,K62l7«.4d. 
The  anvrejjttlo  iiinount  retained  by  till)  live  companies  for  "  revenue 
Ijaliilites."  trtliili  iiiiliiile  working  I'xpensrs,  ])rior  charges,  reserves,  &o., 
was  DO.  I  1 1, 52(1,  and  the  l.aliin.e  (£520,336  17s,  4d.)  was  iii'ilitcd  to  the 

iiniiiiii.Mi   fund,     llnder  the  terms  of  Iho  agr nent    the  ('omi)aiiy   is 

ontitl.'d  (o  III)  p«r.'<ii(.  of  this  liiml,  or  £156,1(11  Is.  2d.  This  sum.  plus 
£24,171  3s.  I  I.I.  broiicht  f.irwiiid  from  last,  year's  aceoinits.  makes  a  total 
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of  £180,o7o  OS.  lid.  The  grc.»>  iv<:.ii>Ib  ot  tbo  railway  were 
£1,139,554,  and  the  exiKjnditurc  £611,892,  and  with  miscellaneous 
receipts  (£89,327)  the  total  net  income  was  £010,989.  Adding 
balance  from  last  year  (£24.474)  and  deducting  interest,  rentals 
and  other  fixed  charges  (£298,941),  appropriating  £35.000  to 
reserve,  and  after  paying  the  preference  dividend  (£120,947),  the 
balance  available  is  £180,575.  The  interim  dividend  for  the  half-year 
ended  .June  30,  1917,  on  the  ordinary  shares  was  J  per  cent.,  which 
absorbed  £09,960  and  left  £1 10,015.  This  admits  of  the  payment  of  a 
dividend  for  the  half-year  ended  Dec.  31,  1917,  on  the  ordinarj'  shares 
of  I  per  cent.,  making,  with  the  interim  dividend,  U  per  cent,  for  the 
year,  as  in  1910.  Un  account  of  the  uncertain  outlook,  the 
enhanced  prices  of  all  materials  and  labour,  and  the  impossibility 
of  securing  all  the  materials  required  for  the  complete  maintenance 
of  the  pro|xirty  during  the  pa.st  year,  it  is  proposed  to  appropriate  a 
further  £10,000  to  r  scr\-e,  making  a  total  of  £45,000  for  the 
year,  and  to  carrj-  forward  £30,656.  The  capital  expenditure  during  the 
year  amounted  to  £9,348.  In  accordance  with  the  arrangements  referred 
to  in  the  last  report,  the  Company  has  provided  the  rolling  stock  for  the 
through  running  of  trains  from  the  '  Hakerloo  "  section  of  the  railway 
to  Watford.  The  service  was  inaugurated  April  16.  1917.  and  the 
through  traffic  i.s  developing  satisfactorily. 

SfETROPOLITAN  DISTRICT  RAILWAY  CO.— The  aggregate  gross  receipts 
of  tho  five  companies,  parties  to  the  common  fund  agreement  of  Doc.  21, 
1915,  from  all  sources  wore  £6,001,862  178.  4d.,  and  t  he  aggregate  amount 
retained  by  tho  five  companies  for  "  revenue  liabilities,"  which  include 
working  expcn.ses,  priorchargos,  reserves,  and  othcritems.  was  £0.141,526. 
Under  tho  terms  of  tho  agreement  tho  Company  is  entitled  to  12  ]k'T  cent, 
of  this  fund  (£62,440  83.  6d.).  and  this  sum,"  plus  £20,688  4s.  brought 
forward  makes  a  total  of  £83,128  12s.  6d.,  which  is  available  for  dividend 
on  the  second  preference  stock  and  further  reserve.  The  gross  receipts 
of  tho  railway.  *c.,  wero  £1,122,008,  and  the  exix-nditur<>  was  £097,433, 
and  with  misn^llaneous  receipts  (£143,039)  the  total  net  income  is 
£508,274.  Witri  £20,ti88  from  last  year,  and  deducting  interest,  rentals 
ftnd  other  lixudjcharges  (£345,903),  the  appropriation  to  rt'serve  (£35,000), 
»nd  tho  dividendsjon  guarant<'ed  and  first  preference  stocks  (£124,930). 
tho  available  balance  is  £83.129.  The  interim  dividend  of  11  per  cent., 
which  was  paid  on  the  second  preference  stock  for  the  half-year  ended 
.Juno  30,  1917,  absorbed  £22.050.  leaving  £61,079  available, 'which  will 
admit  of  tho  payment  of  a  dividend  of  1  k  [jercent.  for  the  half-year  ended 
Doe.  31,  making  3  p<T  cent,  for  the  year,  as  in  1910.  It  is  pro])i)se<l  to 
appropriate  a  further  £10,000  to  reserve,  making  a  total  of  £45.0*10  for 
the  year,  and  to  carry  forward  £29,029.  The  capital  expenditure  durin^i 
the  year  amourted  to  £2,828. 

HETROPOLITAN  BAtLWAY  CO.  —  Lord  .Aberconway  who  presided  over 
tho  meeting  last  w(H<k,  said  the  past  year  had  been  one  of  great  difli- 
cultloH  for  r.ijlwiiy  companies,  (iovernment  control  prevented  them 
from  reaping  any  benetil  from  the  largely  increa.scd  traffic,  and  there  had 
been  a  heavy  ailditional  expenditure  duo  to  increased  war  wages,  ie. 
All  now  works  and  iiuprovemeuts  had  been  suspended.  Having  regard 
to  the  fri'quency  of  the  train  service  on  the  various  sections  of  the  line, 
it  was  ab«r)lutely  nixessary  to  keej)  the  permanent  way.  rolling  stock, 
and  electrical  appliances  in  a  high  state  of  eflicicncy.  To  do  this  under 
pmsenl  circumstances  when  mut<-rialM  of  all  kinds,  especially  in  manu- 
faeture<l  metals,  were  most  difficult  to  obtain,  and  when  skilli-d  labour 
was  very  scarce,  had  iM'cn  no  easy  tjvsk.  They  hjid  carried  during  the 
year  nlxMit  <>ight  million  more  passengers  than  in  1916,  an  increase  of 
about  10  i>er  cent.,  and  the  disturbance  of  the  ordinary  course  of  the 
traflii'  laiiHiwI  by  the  air  raids  ha<l  at  times  erivited  I'ongcstion,  which  it 
hml  iK-en  iinposMblci  to  avoid  nnil  very  diflicult  to  cope  with.  He 
could  not  say  what  would  be  the  posilicui  of  the  railways  after  the 
war.  (iovernment  control  in  its  present  form  woidil  continue  for 
somo  time  n(t.<T  actual  hostilities  had  ceased,  and  iluring  the  process 
of  demolijIiHation. 

IHITHnELD  HARXET8  ELECTRIC  SUPPLY  CO.  (LTD  )  The  gross 
profit  for  IIII7  was  i:2.26S,  coinp.ircl  with  £:i,7!l7  in  llHO,  luiil  the  net 
profit  was  tl.Md,  iiKaiii^l  i:2,t67  A  xiiiii  of  i;.(lll  has  Is-cn  written  off 
'' alteralioii  ,.(  |,r.'HHiire  "  ac.  r.iml.  ami  £IINI  pinced  to  delH-nturn  stmk 
|lideiii|ifion  fiiiel.      A  hiiiii  of  tl.'.'l  f  ii .  urni-.l  forward,  against  £1.013. 

BOOTH  LONDON  ELECTRIC  lOPPLY  OORPN.  (LTD  )— The  ilireclors 
dei'lnred,  subject  to  liiiitl  audit,  a  dividend  on  the  ordinary  shares 
rate  of  Ti  |M<r  cent.  |M'r  imiiiiMi    lor  the  year    1917,  ami  have  pinced 

;...'""i  1,1  depreriiitioM  fund,  £2,.'iiMi  to  n  ni<erv iiliugeiicy  fund,  anil 

carried  forward  i:i.l,MI. 

SOOTH  METROPOLITAN   ELECTRIC  UOBT  *  POWER  CO    (LTD.)— The 

Olio  fteroiint   for   IHI7  shows  a  credit  bain I   t.V..ltl'J.    lis.  7il.. 

Ii.  with  k:7,24N.  17s.  3d.  bronghi  forward  ami  a  ilividend  of  Itl  (ler 
on  the  ciimiutnv's  holdniK  of  p<hnri'i«  In  Ihi'  W'l'nl  Kent  Klectnc  Co. 
<>l.  II,.  ),  inakiU  a  loial  ..f  {6:|.4I3.  2i  lud  Alter  ilediiclmg 
I'. 7.  Ms    ttil.  for  MilereHl  .,|,  .|.l...iitiire  «IchI«,  ami  i;7..stH    17,.  2d.  for 
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In  August  last  the  scrond  .i.ooo  kw.  turbo-alternator  wa,s  put  to  work. 
The  revenue  of  the  West  Kent  Co.  again  shows  a  satisfactory  improve- 
ment, the  gross  revenue  having  increased  from  £27.077  to  £45,139.  and 
the  net  revenue  from  £5,432  to"£7,012.  Jlr.  H.  B.  Renwick  has  recently 
been  appointed  a  director  of  the  company. 

WESTMINSTER    ELECTRIC     SUPPLY    CORPN.  (LTD.)— The  directors* 

report  states  that  the  total  ])ower  of  the  lamps,  motors  and  apparatus 
connected  to  the  mains,  which  on  Dec.  31,  1910,  was  the  equivalent  of 
about  43,969  kw..  had  increased  by  Dec.  31,  1917,  to  the  equivalent  of 
about  48,084  kw.  An  interim  di\idend  at  rate  of  8  per  cent.  \kt  annum 
on  the  ordinary . shares  and  the  dividend  on  the  4J  per  cent,  preference 
shares,  for  the  half-year  ended  June  30.  1917.  have  been  distributed. 
-After  allowing  for  depreciation,  sinking  fund  and  other  charges,  the 
balance  is  £53,142,  from  which  must  be  deducted  the  second  half-year's 
dividend  on  the  preference  shares  (£12,375).  leaving  £40,767.  Out  of 
this  the  board  recommend  paj-ment  of  a  dividend  at  the  rate  of  10  per 
cent,  per  annum  (less  tax)  for  the  jia-st  half-year,  making  9  jx^r  cent,  for 
the  year,  carrying  forward  £13.207.  2s.  2d. 

YORKSHIRE  ELECTRIC  POWER  CO.— At  the  annual  meeting  on  Tues- 
day, the  chairman  (>lr.  -A.  C  Lupton)  said  that  the  directors  could  fairly 
claim  that  the  progress  made  in  the  past  year  had  been  satisfactory, 
showing  as  it  did  an  increase  of  revenue  at  the  rate  of  25  jiercent.  ;  but 
he  proposed  to  speak  of  the  progress  made  during  the  last  12  years  and  the 
position  to  which  it  had  now  attained.  The  company  was  formed  for 
supplying  electricity  throughout  the  industrial  area  of  the  West  Riding 
in  the  belief  that  a  cheap  power  supply  was  essential  to  the  industrial 
prosperity  of  the  county,  and  that  its  development  would  bring  other 
incidental  advantages  in  the  shape  of  new  industries  to  the  district. 
To-day  it  was  generally  realised  that  the  supply  of  electricity  on  tap 
through  large  areas  from  central  stations  was  vital  to  the  industries  of 
the  country  ;  but  when  in  1900  a  number  of  business  men  and  engineers 
met  together  and  decided  to  take  that  in  hand  they  were  pioneers  so  far 
as  the  West  Ritling  of  Yorkshire  was  concerned.  The  revenue  for  the 
first  full  year  of  operation  amounted  to  £915.  To  cstabUsh  a  new 
industry,  and  especially  one  on  the  scale  of  theirs,  must  necessarily  take 
time,  but  it  was  perhaps  fortunate  that  they  did  not  reaU.se  how  long  a 
road  they  were  entering  upon  :  if  they  had  appreciated  the  labour  it 
would  entail  he  thought  they  might  have  hesitated  to  undertake  such  a 
task.  The  first  generating  units  installed  were  three  turbines,  each  of 
1,500  kw.,  together  4,5(Ki  kw.  Kach  year  their  business  increased,  larger 
units  had  been  installed  as  required,  and  to-day  they  had  ninning  on  load 
a  turbine  of  O.tXMI  kw.  .A  duplicate  set  wasbeing  erected,  and  in  the 
course  of  a  few  weeks  they  should  have  20.,">lMi  kw.  running  at  the  Thorn- 
hill  and  Hanigh  stations,"  in  addition  to  the  4.."ilX)  kw.  plant  from  which 
they  obtained  current  to  supply  the  eastern  portion  of  their  area,  and 
which  they  hoped  before  verj-  long  to  see  counoi'tecl  up  to  their  general 
system  of  mains.  They  had  laid  down  358  miles  of  mains,  running  over  a 
considerable  part  of  their  area.  Thej-  wen-  planned  according  to  a  com- 
preheasive  scheme  in  view  of  the  extensions  which  were  steadily  being 
carried  out.  .Already  tliey  passed  through  91  se|mrate  district-s.  and 
they  had  12"  sub  stations  or  distributing  stations.  The  capital  oo 
which  they  went  to  issue  was  1'I9S.IMH>.  Imludim:  h>ans  on  mortgage 
to  the  company,  it  had  grown  to  over  £li70.0(Kl.  or.  if  they  included  tho 
capital  of  the  Yorkshire  Waste  Heat  and  the  Kle<  trieal  Distribution  of 
Yorkshire  Companies,  which  worked  in  alliance, to  over  £770.000.  whilst 
tho  revenue  of  the  I'ower  Company  for  the  year  1917  amounted  to 
£140,000.  In  .S-ptembcr,  1910.  thev  sanctioned  the  issue  of  the  remain- 
ing balance  of  £71,040  0  [x-r  cent.  p"n-fercntial  shan-s.  ttver  i:53.(HX)  of 
that  had  been  absorbed,  and  applications  for  the  remainder  contimied 
to  lie  n>ceived.  They  had  paid  oft  out  of  revenue  the  losses  incurred 
during  the  first  years  of  ois-ral ion.  Thes»',  with  a  few  smaller  items  (al.so 
|Mii<l  out  of  revenue),  amounted  to  £25. ,'(70.  and  they  had  set  aside  a 
n>scr\e  nf  £44,IHMI,  whilst  after  paying  each  year  the  interest  on  mortgage 
and  preference  shares,  the  dividcnil  to  the  hohlcrs  of  the  ordinary  sliarea 
had  grown  from  1  |M-r  cent,  in  1914  t<.  5  (s-r  cent,  for  the  past  year. 
Year  by  year  the  rate  of  progre.ss  had  accelerated,  ludicHting  a  fuller 
appre<iation  of  the  company's  ser>ice  bv  old  cuslomers  and  n  greater 
readiness  to  iiinke  iiw  of  it  on  the  part  n^  others.  It  was  n-asonable  l« 
anticipate  that  future  progress  would  be  mmli  more  rapid.  The  (xiwers 
of  thi'  colli  pany  under  their  .\it  were  twofold  :  Firstly,  lo  supply  in  bulk 
lo  (list  rii'l  sin  which  elislricdislribiil  ion  powers  had  been  grant  cxI  to  local 
aiitlionlies  and  others  ;  and.  secondly.  I o  supply  power  in  dislrict.s  whrrs 
there  an-  no  aiithorisi'd  dislribiitorH.  I'nfortiinnlely.  under  their  Act 
they  wen-  not  empowered  I o  supply  ciirn-nt  lor  liglitiiig  evcepi  in  i  on 
nec'liiin  with  power.  The  allied  i-oiii|iHiiy  (Klistiual  llistributiiiii  of 
Yorkshin-.  I.I.I.)  had  tlieivfore  iin.lerlnkeii  Ihni  .Inly,  aii.l.  with  the 
npproxnl  of  111.'  Imal  niilh.irities  ..im  erii.-<l.  helil  lighting  orders  in  24 
areas,  with  a  popiilall.in  of  33(1,000.  Their  l.iiHiiiess  was  in.  n-nsina. 
Ihoiigli  «iiiiii>  of  their  orders  were  held  up  owing  In  the  war.  l".\i>iMicn.e 
lind  shoHn  llinl  n  niiillipli.  ily  of  diKtriluilinK  niithonti.".  'li.l  o..i  make 
forerun. imv;  na  n  i  iiiiMs|ii.'ni'e,  1 4  I.M-al  Aiil  liontim  III  I  h.  'id 

iiblAiiied  supply  p.iHcrn  allowe.l  them  l.>  Inpse,  eight  o'  '  d 

them  lolhe  Kh'stri.nl  |ii.lnlMit>..M  .■(  V..i1.  .lut.  i  I  i.l  u. 

■evi'n  lo.itl  aiithonliei.  an.l  .  <  ,,l.  -ui.j.lv  (i.im 

the  I'ow.r  Coiiipaii\        lliil'  ..  though  it  had 

not  devel..pr.l...t,iVi'ltv    . 

At   prrseni   llieir  h  U 

the  geiiernliiiK  plniii  '" 

~,.  „-  11.  .■,!,. 1  ,    f.,,t  T 


.      was      £131 
ililure   Is'ing   1 
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stations  as  would  be  needed  for  the  future  should  be  outside  the  large 
towns  and  in  proximity  to  the  coal  fields,  and  they  must,  to  obtain  the  full 
efficiencr  of  the  modern  steam  turbine,  be  adjacent  to  an  ample  supply  of 
water.  The  West  Riding  was  well  supplied  with  streams,  though 
individually  on  a  rather  small  scale  compared  to  the  requirements  of 
modem  central  generating  stations,  so  that  the  directors  had  felt  it 
necessary  to  look  ahead.  They  had  arranged  to  acquire  a  site  and  erect 
a  station  at  Ferrj-bridge.  where  the  water  supply  and  the  proximity  to  the 
coal  fields  would  enable  large  generating  units  to  be  installed  and  worked 
under  the  most  economical  conditions."  During  the  war  they  had  been 
called  upon  to  supply  power  to  various  works,  and  had  been  able  to  give 
them  valuable  assistance  in  the  saving  of  time  as  well  as  money,  and  owing 
to  their  supplv  the  country  had  made  a  clear  saving  of  the  consumption  of 
50,000  tons  of  coal.  The" treatment  of  coal  so  as  to  extract  its  valuable 
chemical  constituents,  as  well  as  to  use  it  for  power,  was  a  problem  which 
was  engaging  the  attention  of  the  Government,  the  coal  and  chemical 
trades  and  others,  and  in  that  new  development  the  company  was  actively 
assisting.  The  prol>lera  was  such  an  important  one  that  all  the  interests 
involved  sliould  work  together,  each  taking  its  part,  and  the  company 
looked  for  a  further  development  of  the  co- operation  with  ooUiery  owners, 
of  which  an  instance  was  found  in  the  utilisation  of  coke-oven  gas  at  their 
Barugh  power  station.  The  company's  area  of  supply  included  tlie  great 
Yorkshire  coal  field,  with  an  annual  output  of  some  40  million  tons,  and 
in  wliich  400  mines  were  worked.  The  coUieries  were  already  impor- 
tant u.sers  of  the  company's  supply  to  the  extent  of  over  one-third  of  the 
total  output,  and  the  growing  appreciation  of  the  advantages  of  co- 
operation between  collieries  and  the  company  should  lead  to  a  large 
increase  of  that  business.  Great  developments  were  also  taking  place 
in  the  iron  and  steel  industries,  and  preparations  were  being  made  for  the 
time  when  peace  misiht  be  restored.  These  developments  would  provide 
a  demand  for  every  unit  of  electricity  tliat  they  could  generate,  and  their 
companv  must  be  prepared  to  take  its  part  with  a  full  hand  when  the  time 
came.  The  country  had  realised  that  the  su])ply  of  electricity  from  largo 
central  stations  is  vital  to  the  national  industries.  They  had  no  doubt 
seen  the  report  of  the  Coal  Conservation  Sub-Committee  of  the  Ministry 
of  Ftoconstruction,  and  the  Board  of  Trade  Electric  Power  Supply  Com- 
mittee was  now  sitting  to  consider  how  the  desired  results  could  be  best 
attained.  One  solution  of  the  problem  would  be  co-operation  between 
the  installations  of  the  largo  municipalities  in  their  area  and  their  com- 
pany, that  the  smaller  stations  should  be  gradually  closed  down  and  that 
they  should  take  their  supplies  from  a  few  large  installations,  which 
should  h>-  worked  on  the  most  scientific  basis  for  economy  of  coal  con- 
sumjition  and  the  reclamation  of  by-products.  They  had  tried  to  obtain 
cooperation  in  that  direction  and  should  welcome  it.  With  every 
extension  of  output  on  such  a  plan  there  should  come  reduction  of  cost 
in  the  production  of  electricity,  to  the  benefit  of  all  concerned.  .\Ueady, 
he  waH  glad  to  say.  they  were  working  in  concert  with  the  City  of  Brad- 
ford under. an  agrcenunt.  They  hoped  to  extend  that  agreement  to 
thi:ir  mut  iial  advantage,  and  they  were  endeavouring  to  enter  into  similar 
wr.il.iii_'  arrangements  with  other  cities.  These  new  departures  would 
■.cry  largo  extensions  on  the  part  of  thoir  company-  Plans  and 
^  for  the  Ferrybridge  station  wore  Ix^ing  prepared,  and  when  they 
dy  they  would  bo  asked  to  sanction  the  further  issue  of  capital, 
■me  was  a  big  one.  When  the  world  war  (lamc  to  an  ond,  the 
would  have  before  it  tho  task  of  reconstruction,  its  industries 
•n  the  greatest  possible  output  for  labour,  and  for  that  there  was 
incjr<>  important  than  a,  su])ply  of  jiowor,  which  should  render 
I m's  labour  more  efficient  and  enable  wages  paid  to  1k<  liased 
iiiiul.  at  ill  .\merica,  where  so  much  greater  use  was  made  of 

• ■■  '  !■  '  li'  I'l  than  in  this  <-ountry,  and  where  they  had  recog- 

li       I  ■      ■•  III.'  output  per  head  that  enabled  higher  wages  to  Im- 

j.-vlilii..  .!■    Ii  L.I  li.'.  II  ac<'UHtomed  to  in  thiK  I'oiinlrv. 
The  ro|>orl  and  otroiintM  were  iid<i]iii-il. 


MATHER  &  PLATT  (LTD.)— The  net  profit  for  the  year  1917  mi^ 
£168,487  (against  £171,053  in  1916)  and  £86,514  was  brought  forwanl. 
A  final  dividend  of  12i  per  cent,  is  proposed  on  the  ordinary  shares, 
making  17i  per  cent,  for  the  year,  adding  £35,000  to  the  income-tax, 
equalisation  fund  and  carrying  forward  £95,001. 

GLOBE  TELEGKAPH  AND  TRUST  CO  —A  dividend  of  2s.  per  share  (tax 
free)  has  been  declared  on  the  ordinary  shares  for  the  quarter,  payable 
26th  proximo. 

GUERNSEY  RAILWAY  CO  —The  net  profit  for  the  year  1917  (including 
£454  brouglit  forward),  after  writing  off  £807  for  depreciation,  placing 
£200  to  reserve  and  £600  to  permanent-way  renewals  reserve,  &c., 
amounts  to  £1,576.  A  dividend  of  5  per  cent,  per  annum  has  been  de- 
clared on  the  ordinary  shares,  leaving  £319  to  be  carried  forward. 

HONG  KONG  TRAMWAYS  CO.  (LTD.)— A  dividend  of  14  per  cent, 
(less  tax)  making  23  per  cent,  for  the  past  year,  has  been  declared  and 
£42,267  has  been  carried  forward. 


(^hy    NoU's. 


The   Round  Table. 

By  "  kVA." 

I  think  the  following  menu  card,  used  by  the  South  African  In- 
stitute of  Electrical  Engineers  at  the  only  solid  dinner  of  the  session 
which  the  members  have  sat  down  to,  will  be  read  with  interest  in 
these  days  of  rationing  at  home : — 

DETAILED  SPECIFICATION. 

PRELIMINARY. 

Receivers  of  the  plant  are  entitled  to  receive  ample  supply  of  Lubri- 
cation. 

No  responsibility  for  the  performance  of  the  plant  will  be  accepted 
unless  the  matter  is  reported. 

Advice  will  be  given  gratis  by  the  supplier's  experts  on  the  subject. 

WAR  CONDITIONS  CLAUSE. 
Owing  to  the  difficulties  in  obtaining  supplies,  items  are  subject  to 
variation  without  notice. 


Soup. 


Poultry. 


ALDERSROT  OAB,  WATER  k  DISTRICT  LI0HT1N0  CO  Ihe  liirictors 
il-.rt  (.,r  III-  li,iH  v.Nir  .imIcI  |i...  .  :i|  Mat.-  Ilml  the  milc»  of  olectricil  v 
i„„r    -..I  «.•    'l  .1  ,,.,  ..•„|,  „v.r  111..  ,..ri.,|i.iii.lmi;  pi'iiiid  of  IHHi. 

WRES  TRAMWAYS   CO   (1904)  (LTD.)- The   report 

.ii.niiii>   |.,iy.ilil..  I.y  III..  Aiiul.i  .\i((entine  Tram- 

1     1.1  I  ii.   II. I  r.-viMun  lor  Mi.^  ynir  was  £67,1170. 

'■•r  till,  nine  inontliK  ending  Sept.  .'to, 

'JI.I7II.     Till'  diiiiitorH  rei  uninu'in! 

1. 1.  11. 1«  iilrrikily  iliMtriliiileil,  a  final 

I  cent,  per  iiniiuni),  Iohh  tux, 

1.1  that  i:.-|.ll<l()  Im.  tninxferri'il 

(i:7lt  .(h.   ri.1.)  iH.ing   earrleil 

mAWThnr  »>  wiu.  or  howth   tkamroad   oo.  (ltd.)     \i  the 

.111...  I..I  .    I.  piiil    «,,.,  ,.,|,.pli..|.  1,11,1    H  (Jlvidenil  lit 
.iiiiMiii  Willi  K.  |H  r  HJiMtc  linniin  wan  decliirnl. 

:  lilHT  k  I'OWER  CO.  (LTD.)  A  divlilemi  ,.(  TiJ  per 
li*>i  Inx.  Iiiia  liri'n  dpclun'd  ,in  tlin 
<:IO,(NNi  linn  hpfn  pliiceil  to  rencrvc 


Name  of  Item  MAIN  PLANT, 

Hors  d'OUVres   To  be  of  the  usual  English  pattern, 
modified    where    necessary    to    suit 
•South  African  cmditions. 
Guaranteed  1917  model,  supplied  im- 
mersed in  liigli-class  insulating  liquid 
of  s.p.g.  not  less  than   9827764. 
Receivers   have  the   choice   of   two 
viscosities   (measured   by  the   well- 
known  B.  P.  method.) 
Asparagus  (delivered  at  the  absolute 
zero  or  thereabouts)  of  the  automatic 
type,   no   tools   being  required   for 
taking  to  pieces. 

Our  own  patent  for  insertion  only. 
To  be  of  the  univei-sal  type,  being 
equally  suitable  for  the  lai'gest  pipes 
or  the  smallest  electric  wii'es.  (Power 
Station  Superintendents  grow  fat 
on  it.) 

New  S.A.  Standard  type.  Material 
used  is  to  be  of  low  tensile  strength, 
mounted  on  substantial  frame ; 
wings  and  legs  provided  in  duplicate 
but  not  interchangeable.*  Supplied 
packed  with  S.A.Ci.E.  composition. 
IJlow  down  valve  not  included. 
(*lnterchaiigeability  is  in  course  of 
clevcloprnent,  and  experiments  are 
being  conducti'd.) 

To  lie  Mill  ilufaitu  red  to  the  specifica- 
tion of  two  eminent  sugar  refinery 
I'ligiiiccrs.  Can  also  be  supplied  in 
High  Pressure  steel  dniijis  under  the 
one  regis! iTe  name  "  wurnial."  and 
labelled  "iDiiiigiTiMis"  In  large  ii'd 
letters. 

AUXILIARY  PLANT. 
To  be  of  I  111-  low  voltage  type,  hilt 
special  high  piessnre  type  can  be 
obtained  on  request  (being  normally 
kept  in  our  own  priniar.v  cells.) 
Iliiiirnnleeil  no'i-Hliidgiug  iind  good 
coniluclivity. 

To  be  lit  11  ti-inpiTiitiire  below  700''K, 
.'^iifetA-  (.V|ic,  iiilorlfie  value  not  less 
lliiiii"  l.tllM)  H.T.C.K  per  (on.  iind 
giniranleeil  lo  burn  freely  iiiiilrr  light 
induced  ihnft. 
NOTE.— .hidicioim  liibrientioii  is  reeomiiiendiil  fur  j 
lire  Hinited. 


Svtcets. 


Cheose. 


Ices. 

Cigars. 


REM.4RKS. 


Light  Lubrication 
to  bp  commenced 
here. 


Lubrication 
shoiUd  be  forced 
if  necessary  here. 


All  Lubrication 
to  be  well 
chaigcil  hero. 


Fires  may  be  sot 
away, 


lie  lime  after  fir 
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Notes. 


The  Coal  Conservation  Report. 

I.N  our  corn'spoiiflonfo  coliimiis  \w  [(ublisli  a  letter  by  Mr. 
F.  W.  I'liRsi:,  city  elect riciil  etiKineer  of  Carli.slo,  critici.sing  the 
report  on  ii;iectri<'  Power  Snp|)ly  which  was  i.s.sued  recently  by 
the  Kecon.tf  ruction  Coiiiinittee.  We  are  tihu\  to  publish  this 
letter,  becau.se  we  feel  that  it  is  an  advantage  to  have  such 
ftt^-^eachin^'  |)ro|)o.sals  (li.^cu.s.sed  from  every  point  of  view. 
At  the  Bunie  time,  we  doubt  if  it  i.s  any  use  ijoins  into  minor 
details.  The  report  deals  with  general  ])rinciples,  and  we 
think  it  is  best  to  discu.ss  such  questions  broadly,  leaving  details 
to  be  decided  at  some  later  stage.  From  the  point  of  view  of 
iiuiniiipalities  the  report  is  open  to  attack,  because  the  Com- 
inittee  included  no  municipal  representatives  among  its 
members.  On  the  othi-r  hand,  the  conclu.sions  of  the  Com- 
mittee have  been  very  largely  i'n<lorsed  by  leading  municipal 
engineers.  The  main  question  is  whether  we  are  to  be  content 
with  gein'ratioii  on  a  small  scab',  which  is  id)viouslv  inellicient 

(»»  li"-*  • shown  conclusively  by  reeeni  reports  in  cmneotion 

with  linking  up  in  various  districts),  or  whether  «.■  are  to  have 
generation  on  a  largo  .scale  aiul  transmi.xsion  in  bulk,  iininv  of 
the  snuiller  stations  being  convi-rted  into  substations,  i'er- 
haps  the  rruiial  test  of  such  a  question  is  best  obtained  by 
iiskin«  engineers  what  tliey  woidd  do  if  they  could  start  elec- 
tricity supply  in  this  country  afreah.  We  do  not  think  then- 
is  one  engineer  in  a  hundred  who  woidd  not  go  in  for  generation 
on  a  large  scale.  Tlie  advantages  of  this  iixthod  liave  been 
dittionstrated.  more  parlicidarly  on  the  north  east  coast. 
Mr  I'uRSK  refers  to  tli4'  unfair  compttriwin  between  the  l,an- 
hire  area  and  the  north  east  eoaiit.     At  first  sight  the  eoni- 

tiHon  seems  to  I nfair.  becauw  it  lodkM  us  thouk'h  equally 

^ip  ••iiergy  were  expected  from  the  snniller  undertakings  in 
I- ineiisliiro  on  frimi  large  scale  genomtion.  If,  however,  the 
report  is  eonHulled  it  will  be  found  that  the  (igun-s  are  uiven 
merely  to  illustrate  that  if  supply  in  given  bv  one  authority 
over  a  large  area  the  averaye  price  lit  likely  to  be  considerably 
lower  than  if  the  area  is  supplied  by  n  number  of  smaller 
Lslatioiis       It   may   be  that    I,anens|iire  would   tint    !..•  able  to 


absorb  quite  as  large  a  proportion  of  power  as  the  area  on  the 
north-east  coast.  The  fact  remains,  however,  that  the  com- 
parison is  fair  enough  as  demonstrating  the  \aew  that  the 
average  price  of  electrical  energy  in  Lancashire  would  have 
been  considerably  cheaper  if  the  supply  over  the  whole  area 
had  been  in  the  hands  of  one  authoritv. 


Municipal  r.  Private  Enterprise. 

Mk.  I'crse  also  seems  to  think  that  the  municipal  autho- 
rities have  been  hampered  quite  as  much  as  the  companies. 
We  cannot  agree  with  this  view.  Municipalities  have  been 
somewhat  restricted  by  their  statutory  powers,  but  there  ha& 
been  no  great  outcry  against  lack  of  powers  until  the  last  few 
years,  and  di.s.satisfaction  has  been  chiefly  in  regard  to  jiowers 
of  hiring.  On  the  other  hand,  there  is  no  question  whatever 
that  private  enterprise  has  been  hampered  time  after  tinie  by 
obstruction  on  the  part  of  municipalities,  and  frequently  by 
municipalities  playing  the  part  of  dog  in  the  manger.  It  is 
better,  we  think,  to  accept  this  fact  rather  than  to  gloss  it  over. 
If  municipalities  had  been  correspondinglv  hampered  by 
private  enterpri.se  the  case  would  be  very  different.  Municipal 
obstruction  has  very  generally  been  due  to  a  feeling  that  the 
prospect  was  not  sufficiently  good  for  municipal  enterprise, 
but  might  at  .some  time,  more  or  less  remote,  prove  to  be  a  good 
investment.  ('onse(|uently,  the  public  interest  was  dis- 
regarded. To  s(.me  extent  this  is  an  inherent  defect  in  the 
working  of  local  authorities.  They  cannot  fake  the  risks  that 
are  taken  by  private  enterprise,  and.  therefore.  munici|)al 
progress  is  neces.sarily  slower.  This  brings  us  to  one  of  the 

main  questions,   whefh.-r  the  supi)ly  sh.Mild   be  handled   by 
municipalities  or  by  private  enterprise. 


"Soullessness." 

-Mu.  I'riiSK  -speaks  of  the  '•  soulle.s.sness  "  of  the  War  Office 
and  (iovernment  control,  and  concludes  that  then-  wi  uld  bo 
the  same  characti-ristie  if  electricity  supply  in  this  country 
were  controlle.1  by  private  enterjiri.se.  Is  it  not  rather  nioro 
probable  that  the  .soulle.-vsness  would  be  a  characteristic  of 
large  municipal  control,  which  necessjirily  approaches  (Jovcrn 
ment  control  in  il.s  characteri.stics  ?  We  confess  that  if  the 
ISreatest  progress  is  to  be  made  we  feel  that  there  is  a  very 
great  deal  to  be  .sjiid  in  favour  of  control  bv  private  enterpri.se, 
but  that  private  .'nterprise  alone  for  such  a  purp<k.se  presents 
some  dangers  from  the  public  point  of  view.  On  the  other 
hand,  if  private  enterprise  is  contrtdled  in  some  wav  or  another, 
either  by  a  (iovernment  conimiiwion  or  by  regtdation  of 
dividenils.  like  the  gas  companies,  we  feel  (hat  the  greutrdt 
progres-s  would  be  made  and  that  the  public  would  be  well 
served.  In  this  connection  it  is  interesting  to  note  the  st«tn- 
ment  that  has  been  issued  by  the  Council  of  the  Incnrporntcd 
Municipal  Klectrieal  Association.  In  this  statement  tho 
opinion  is  expressed  that  ccuitrol  of  such  enterprises  shoulil  be 
in  the  hands  of  public  authorities,  and  that  the  (irivale  under- 
takinus  should  be  acquired  by  them  upon  fair  and  equitable 
terms.  We  gather  that  this  idea  would  not  be  applied  to 
London  or  to  the  north  east  const,  and  wo  agree  that  it  might 
be  dillicult  to  apply  ii  single  scheme  to  the  whole  rouulry.    One 
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item  in  this  statement  to  which  attention  may  be  called  is  tlie 
i-iew  that  anv  changes  should  take  into  consideration  the  effect 
on  the  status  or  remuneration  of  any  officers  in  electricity 
imdertakings.  This  we  think  is  a  very  correct  principle,  and, 
pro\-ided  that  this  principle  is  observed,  the  engineers  respon- 
sible for  the  smaller  undertakings  must  be  prepared  not  to 
stand  in  the  way  of  national  requirements,  as  distmct^from 
what  may  be  called  the  pride  of  the  parish. 

City  and  Guilds  Examinations. 

Little  more  than  a  year  ago,  in  commeutiug  ou  the  Report 
of  the  work  of  the  Department  of  Technology,  reference  was 
made  to  the  gloomy  outlook  as  regards  the  technical  training 
and  education  of  the  rank  and  file.  A  gloomier  prospect  was 
predicted  for  the  session  just  closed,  and  the  Report  itself, 
recently  to  hand,  makes  disquieting  reading.  In  the  Session 
1913-U  there  were  55,996  students  attending  5,049  registered 
clas.ses.  Of  the  23,119  candidates  presented  for  examination, 
14,570  satisfied  the  examiners.  Reduced  to  a  percentage  basis, 
41-3  per  cent,  of  the  registered  students  sat  for  the  examina- 
tions and  of  these,  63  per  cent,  (or  26  per  cent,  of  the  total 
students  in  attendance)  passed.  In  the  Session  1916-17,  the 
number  of  .students  had  dropped  to  29,062,  the  number  of 
registered  cla.sses  to  2,752,  and  of  7,508  candidates  examined, 
4,514  pa,ssed.  Thus,  in  1916-17,  25-8  per  cent,  of  the  registered 
students  were  examined  and  60  per  cent,  (or  15-5  per  cent,  of 
the  registered  students)  pas.sed.  In  the  Report  it  is  stated 
that  the  regulations  under  which  all  lads  .  .  .  were  called  up 
on  attaining  the  age  of  18  years  for  home  defence  were  not  in 
force  at  the  opening  of  the  session,  but  have  since  had  a 
drastic  eflect  on  the  attendances  at  registered  classes  and  on 
the  number  of  candidates  for  examinations.  The  remunerative 
employment  that  youths  can  now  command  as  soon  as  they 
have  left  the  elementar)'  school  has  no  doubt  rendered  many 
disinclined  to  continue  their  attendances  at  evening  classes  in 
technical  schools.  Further,  overtime  is  becoming  chronic  in 
many  industries.  This  overtime  accounts  for  a  good  deal  of 
the  pi-rcentage  reduction  of  the  registered  students  examined 
in  1916-17.  For  these  rea.sons  the  figures  given  above  for  the 
numbirs  of  cla.sses  and  students  do  not  .show  the  full  extent 
t<i  wliieh  attendance  at  evening  classes  lias  fallen  off.  The 
full  extent  will,  however,  be  apparent,  even  to  the  education 
authority,  in  another  12  months.  It  is  satisfactory  to  note 
that  no  change  is  contcm])lated  in  the  .system  of  the  examina- 
tions of  the  Institute,  which  will  be  continued  on  the  same  lines 
«»»  hen-tofore.  .Many  will  be  interested  to  hear  that  the  policy 
of  allowing  murks  awarded  in  schools  for  class  and  home  work 
to  count  to  u  certain  extent  in  the  examinations  is  under  the 
(«ni«iderution  of  the  Technologj'  ('oniiiiittee  with  a  view  to  its 
jido|itioii  n«  eiirly  us  jioHsible.  The  several  Liver)'  ('omi)anies 
have  all  ynerously  ri'newed  tin?  same  offers  of  money  prizes 
as  in  191617,  and  niiiny  Trade  Societies  and  otjier  bodies 
coriiinii'-  to  Nupport  the  work  of  the  Institute.  From  ex- 
porience,  w<'  know  that  the  rneduls  and  prizes  awarded  in 
nlectrical  eni.'in<'iTing  are  to  the  electrical  I'ngineering  student 
wliiit  ()i<-  Wiiitworth  medal  used  to  be  l^i  ilie  nieclianiciil 
•t.iident,  and  to  the  latter,  2()y<'arH  ago,  tlw  Wliil 
1  wan  eynrvthing. 


Labour   Co-partncrahip    AsHOciation.    A    m'ma    of  live 

'''''"""'"   "■'   •  Ti'iti-    ;i   pr  .  '     of  rn|iaii|ii'rN||ip    WUH  inaugii- 

"    liy  an  nddrcMH   liV  Mr.  K.  (I. 

KTMliip  aH   till' Slioiiest  Way  to 

''.■■-1.  I  ir     •  imiiint!  adilri'SHi'M   will  be  given 

W,     .Mimdy,    Mr.    V.     .Madilixi.n,  .Mr.    An.Mirin 

•1  I'.,  and  Mrs    Vi.ii.r  liranlord. 


Allen  West  Engineering  Society. — Last  week  the  staff  of 
Messrs.  Alien  West  and  Co.  had  the  advantage  of  heariii;,'  a 
Paper  by  Mr.  F.  G.  Smith,  joint  managing  director  of  Me.ssis. 
WeUman,  Seaver  and  Head,  on  "Steel  Works  Charging 
Machinery."'     This  was  followed  by  an  interesting  discu.ssiun. 

Institute  of  Metals. — The  annual  general  meeting  of 
the  Institute  of  Metals  will  be  held  on  March  13  and  14  in  the 
rooms  of  the  Chemical  Society,  BurUngton  House,  London. 
On  the  13th  the  president-elect.  Prof.  H.  C.  H.  Carpenter, 
will  take  the  chair  and  deliver  his  presidential  address.  On 
the  14th  a  selection  of  Papers  wUl  be  read. 

Power  Supply  on  the  North-East  Coast.— We  have  re- 
ceived a  pamphlet  by  A.  Gemmell  criticising  severely  the 
financial  arrangements  made  between  the  various  companies 
interested  in  power  supply  on  the  North-East  Coast.  Our 
readers  will  remember  that  Mr.  Gemmell  has  been  a  critic  in 
this  direction  for  some  years. 

Junior  Institution  of  Engineers. — At  a  recent  meeting  of  the 
Junior  Institution  of  Engineers  held  at  Newcastle-on-Tyne, 
a  resolution  was  moved  by  Mr.  M.  Ward  and  seconded  by 
Mr.  W.  Thornton,  that  permission  be  asked  from  head- 
quarters to  form  a  local  section  of  the  Institution  at  Newcastle- 
on-Tyne.  The  chairman  (Mr.  W.  A.  Tookey)  pointed  out 
the  educational  advantages  of  the  proposal,  which  was  also 
sujiported  by  Mr.  G.  S.  Lisle  and  carried. 

Incorporated  Municipal  Electrical  Association. — The 
annual  meeting  of  this  Association  will  be  held  this  year  at 
Manchester  on  Thursday,  June  20,  and  Friday,  June  21. 
On  the  Thursday  Mr.  S.  J.  Watson  will  deliver  his  presidential 
addre.ss,  and  there  will  be  a  discussion  on  "  The  Future  of 
Electric  Power  Supply."  During  the  afternoon  of  that  day 
visits  will  be  arranged  to  works  in  Manchester,  including  the 
works  of  the  British  Westinghouse  Co.  and  the  Stuart-street 
power  station  of  the  Manchester  Corporation.  On  the  Friday 
the  discussion  on  "  Electric  Power  Supply  "  will  be  resumed, 
and  the  annual  general  meeting  will  be  held. 

"Journal "of  the  Leeds  University  Textile  Association. 
The  issue  of  the  "  Journal  "  of  the  Leeds  University  Textile 
Association  for  January  contains  a  number  of  readable  articles, 
several  of  which  illustrate  the  bearing  of  physics  on  processes 
in  the  textile  industry.  Mr.  W.  Harrison  writes  on  the  "  Mea- 
surement of  Temperature  in  Textile  Processes,"  and  Mr. 
A.  F.  Barker  on  "  Converse  Straight  Fibre  and  Concurrent 
Twists  in  Botany  Worstiugs,"  while  Mr.  Walter  Low  deals 
generally  with  "  Factory  Organisation."  At  the  end  of  the 
"  Journal  "  are  articles  on  "  Woollen  Spinning  and  Woollen 
Machinery." 

The  Photo-Electric  Action  of  X-Rays. — In  a  Paper  before 
the  Royal  Society  on  Feb.  7,  Prof.  t).  W.  Richardson  discusses 
the  excitation  of  electron  emission  by  X-rays,  in  relation  to 
our  knowledge  of  the  photoelectric  action  of  other  types  of 
radiation.  The  main  conclusions  arc  the  following  :  A  formula 
was  presented  ex])ressing  the  ratio  EkIK\  of  the  energy  A'k 
emitted  in  the  form  of  K  secondary  X-radiation  to  the  energy 
H\  of  the  ])rinuiry  radiation  (wave-length  A)  in  the  case  of 
bromine.  The  formula  imiilies  the  emission  of  one  electron 
for  every  quantum  (/m)  of  jirimary  radiation  absorbed.  The 
facts  under  consideration  support  the  hyjiothesis  that  tlie 
primary  radiation  is  absorljcd  in  the  whole  (iiianla. 

Ramsay  Science  Fellowships. — The  Ramsay  Memorial 
l''und,  which  aims  at  raising  not  less  t.han  i:i()(),000  as  a  tribute 
to  the  memory  of  the  late  Sir  Wiliiani  Ramsay,  has  two 
important  scientific  objects — namely,  the  foundation  of 
RaiMsay  Memorial  li'ellowships  in  clicmical  science  and  the 
establishment:  of  a  laboratory  of  engineeritig  ciiemistry  in 
I'niversity  College,  London.  The  appeal  on  behalf  of  the 
fiiml  has  been  before  the  pid)lic  for  about  nine  months,  and 
more  than  t.'lO.OdO  has  been  collected.  Tlie  s(Oieme  is  con- 
tainrd  in  two  nn'rniiranda  sign<"d  i)y  Mr.  Asi'piitli  as  president 
of  Ihr  fund,  by  .Mr.  11.  A.  L.  Fisher  as  one  of  Mie  vice-presidents, 
and  bv  ^,<r*\  Rayli'igh  as  cliairman  of  theGiMiend  Committee. 
Tin-  objc-et  is  to  provide  Riiiii.say  Memorial  Keilowsliip^  of 
the  value  of  i:2r(0  a  year,  with  an  expenses  grant  of  £50  a  year. 
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Irlineral  Resources  of  South  Africa. — A  Paper  recently 
read  before  the  Royal  Society  of  Arts  by  Mr.  ('.  du  Plessis 
Chiappini,  Trade  Commissioner  for  the  Union  of  .South  Africa, 
gives  a  very  full  account  of  the  industrial  resources  of  that 
countrj'.  Special  interest  attaches  to  the  mining  industry. 
The  total  value  of  the  mineral  output  of  the  Union  in  1916 
amounted  to  £50,593.000,  and  the  mines  employ  nearly 
316,00<J  people.  The  total  capital  invested  in  the  gold  mines, 
practically  all  of  which  arc  in  the  Transvaal,  is  £82,373,000, 
and  South  Africa  contributes  annually  about  41  per  cent, 
of  the  world's  output  in  gold.  It  is  not  .surprising  that  this 
industry'  offers  an  exceptionally  good  field  for  electrical  deve-  ' 
lopment,  and  the  growth  of  the  large  electric  power  concerns 
which  have  been  developed  in  South  Africa  will  no  doubt  be 
assisted  by  the  continued  prosperity  of  the  mining  industry'. 

Institute  of  Chemistry. — The  report  of  the  Council  of  the 
Institute  for  1917-191.S.  states  that  the  Register  now  contains 
the  names  of  1,356  Fellows  and  491  Associates — an  increase 
during  the  year  of  355  members.  The  names  are  mentioned 
of  15  member-s  who  have  died  on  active  service.  The  president 
(Sir  James  Dobbic)  and  Sir  Herbert  .lackson  have  been  re- 
appointed for  the  year  liU''^.  as  representatives  on  the  Board  of 
Scientific  Societies.  Dr.  Harden  is  representing  the  Insti- 
tute on  the  Standing  Committee  of  Professional  Bodies  in 
connection  with  the  scheme  of  the  Board  of  Education  for 
the  better  organisation  of  examinations  in  secondary  schools. 
Reference  is  ai.so  made  to  the  further  investigations  under- 
taken by  the  (ila.ss  Research  Committee  in  regard  to  testing 
laboratory  glassware  and  porcelain.  A  .scheme  of  ri'trulations 
has  been  adopted  for  the  admission  of  .V.ssociates  and  Fellows, 
which  is  set  out  in  detail,  and  the  report  of  the  General  Purposes 
Committee  on  Professional  Organisations  is  published  in 
exteiiiti. 

The  Metric  System  for  the  British  Empire. — .V  l'a|>er  on 
the  above  suliject  was  read  hifure  thi'  Institution  of  Post  Office 
Engineers  by  Mr.  A.  .1.  Stui)l)s  on  .Ian.  22.  After  e.xiilainiiig 
the  basis  of  the  metric  .system  Mr.  Stubbs  gave  a  summary  of 
its  advantages  from  the  scientific  standpoint,  for  th<'  simplifica- 
tion of  calculations,  and  as  an  a.ssistance  to  Briti.sh  foreign  trade. 
Dealing  with  the  objections  that  have  been  raised  to  the  change, 
the  author  <|U(ited  the  remarks  made  on  this  point  in  his  recent 
Paper  before  the  Institution  of  Electrical  Engineers,  and  ex- 
plained how  by  the  dual  system  the  period  of  transition  could 
lie  ren<lered  more  easy.  As  an  example  of  how  British  and 
metric  measures  might  for  a  time  be  continued  side  by  side. 
a  table  was  prtwenti'd  .showing  the  lengths  of  poles  for  aerial 
lines  expressed  in  both  ways.  A  final  section  of  thePaper  ilealt 
with  thi-  important  ipiestion  of  Imperial  coinage,  the  author 
nMiiarking  that  internationalisation  of  <'oinage  was  not  desirable, 
but  that  tlii're  was  much  to  be  said  for  uniformity  of  coinage 
throughout  the  British  Empire. 

The    Wild-Barfleid    Furnace    for    Alternating    Current 

Working.  Il  «ill  \<>-  rir»\\<-,[  tlmt  soin<'  tune  aj-o  \\r  gavi'  an 
axoiinl  of  llic  \\  lid  Bjir(i'-ld  fiirnaci-,*  and  its  application  to 
till'  harileliing  "f  hIitI  gauyi-s.  The  i'S.si.ntial  prinri|i|e  of  the 
furnine  is  III''  u-«'  liiiuli'  of  the  fact  that  at  the  decalescence- 
ti'inperature  steel  becomes  nou-nmgnetio.  The  furnace  then 
ili'Hcribed  was  suitable  for  direct  current.  We  have  now  had 
;in  opportunity  of  inHpecling,  at  tin-  Wr.nt minster  Electrical 
I'l'stiiiK  Laboratory,  a  (iirnacr,  in  wliicli  tlic  winie  principle 
ran  be  applird  willi  alternating  currents  and  which  therefore 
ren<ier.K  uniii'i  •■•'iiiiv  tlie  use  of  motor-generators, 

TIh-  .'Itrriniiii.    ...IT.  lit  (iitiri...  1,  -miilr.r  in  i  iiMntriirli..|i  t..  Il .n 

I  M  '  Il    nnlv    III    l|i.<    1. 

r  l.rl  III  till.  (IM. 


riiii|.liiu-  >'  OIK  II  Mini  111' 
winiliiiv  i«  on|M..iM|  t.v  '•■ 
liiiliKliuii  •  '■il.      Ill  Ml. 


ment,  which  takes  the  form  of  a  vibration  galvanometer :    an  ordinary 
moving-coil  instrument  can  be  used  for  the  purpose. 

Before  any  steel  article  is  introductxl  into  the  fum.ve  the  voltas^s 
induced  in  the  two  secondary  coils  balance  exactly,  and  the  galvanometer 
receives  no  current,  and  its  "  spot  "'  remains  perfectly  steady.  As  soon, 
however,  as  a  steel  article  is  placed  in  the  furnace  the  steel  is  magnetised 
by  the  heating  winding,  the  total  amount  of  magnetism  passing  through 
the  -secondary  winding  is  increased,  the  secondary  voltage  also  is  in- 
creased, balance  between  this  and  the  secondary  voltage  of  the  auxiliary 
induction  coil  is  destroyed,  and  an  alternating  current  is  circulated 
through  the   indicating   instrument,    wliichis   indicated    by   the   spot 

vibrating  and  its  imago  becoming  blurred. 

As  soon  as  the  steel  arrives  at  the  temperature  of  decalescencc  it  also 

becomes  non-magnetic  :    thereupon  conditions  are  restored  to  what  they 

were  before  the  steel  was  introduced  into  the  furnace,  and  the  "  spot " 

immediately  stops  vibrating. 

It  is  thus  known  that  the  steel  has  arrived  at  the  true  decalescent 

temperature,  and  if  it  is  withdrawn  and  quenched  at  once  it  will  be 

properly  hardened  without  being  over  heated,  a  condition  necessary  for 

.11  .  iiitii,,.  t.i.ils  of  the  finest  grain. 


th   Mil-  piiniirv  niid 


Personal. 

Dr.  i;.  .S.  Willows,  head  of  the  department  of  physics  and  mathe- 
matics at  the  Sir  .John  Cass  Technical  Institute,  has  bc»>n  npiwinted 
principal  physicLst  to  Messrs.  Tootal  Broadhirst  Lee  &  Co..  of  Man- 
chester. 

Mr.  R.  S.  Pilcher,  manager  of  .Aberdeen Corporation  tramways,  lias 
\ieen  appointed  lion,  secretary  of  the  Xortheni  Scottish  arcA  of  the 
National  Tramway  Committee,  including  the  Dundee.  Brotighty 
Ferry,  Perth,  Stirhng.  Kirkcaldy,  .Aberdeen  City  and  .Aberdeen  sub- 
urban tramway  systems. 

Mr.  E.  Kilbnrn  Scott,  .A.M.I.C.E..  M.I.E.E..  has  been  appointed 
consulting  engineer  to  the  british  .American  Nitrates  Co.  of  New 
York. 

Air.  Scott,  who  loft  England  in  January  to  deal  with  tho  exploitation 
of  his  |>atvnts  for  manufacturing  nitrates  electrically,  will  bo  in  .America 
for  somo  time.  His  present  oddro-ss  is :  C'/o  The  British- -American 
Nitrat«N  Co.,  299,  Broadway,  New  York. 
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Arrnnaenienls  for  the  Week. 

FRIDAY,  March  1st  (to  day). 

ItuVM.  Institctuin. 
6.30p.m.     .At    .■Ulicniarlcstrcet,  I'iccadilly.    London,    W.I.     Dis- 
course on  "'The  .Modern  Use  Stuff  ludustrv,"  by  Prof.  .A.  C. 
(JrcCD,  K.R  S. 
SATOBDAT.  Harch  2nd. 

KilYAl.    IsSTrrCTlON. 

3p.m.  .At  jXJbcniarle-street,  I'iccadilly.  London,  W.I.  Ixrlure  on 
"  Problems  in  .Atomic  Structure,"  bv  Prof.  .Sir  ,1.  ,1.  Thomson. 
P.R.S.     (I^turc  III.) 

Iaindiin   ..Vssoci  vtikn   of    Kokkmkn    EsiilNKKK-S. 
7  p.m.     Att"«nnon  sirwt  Hotel.  Ixaidon.  K.C.    Pajier  on  "Painting 
and  Wood  Kinishing  from  the  Kngino'r's  Stnnd|H<int, "  by  Mr. 
.\.  S.  .Irnnings. 
■ORDAT,  March  4Ui. 

RoVM.    .SoilKTY    OK    Akt- 

4.30  p.m.     At  .lohn-strect.  .Adelphi.  Londim,  W.C.     Cantor  fyecturc 
on  "  The  Ki'onoiiiii'  ('ouilitKni  id  tlir  I'uileil  Kingdom  before 
the  War.  the  Ki-nl  Cost  of  tin-  War  nn.l  Kconoinii'    Ue.onut  rue- 
In. n.'  Iiy  Mr.  K.  t'riimmoud.     (I.nlurr  III  ) 
TUESDAY,  Htrcb  Stb. 

U<IV»1.    iNSTlTtTUlN 

3p.m.     .At  .Xlbeiiiiirle ulrert,  IMceadilly.  l.on<ti>u,  W.I.      l/ccturpon 
"The   Natiiiuiil    l'hy"ii«l    Ijjbornlory  :     .A    NittinnAl    Pmvius 
liouHiMin(I.Sli>iid«rdiningI.nbnn>lorv.  '  '.»  "^ir  IIi.  I..r,l  r  iMa/.- 
I.r,«,k.  I'-.K  S       (U-rlurt-II). 
WEDNESDAY.  March  6Ul. 

Itov.vi.  Soi-iKTV  or  .\hi- 
4.30  p.m.     At  .lolui'Mni'l.    .Adi'lphi,    UmdiMi.   W.c.  2.     I'a)<<>r  on 
■  The  PiiunilAtion  of  lnilii«lriAl  IVnn-,"  In  Mr.  .\.  II.  r»lorw.>n. 
LUKI.r. 
S  p.m.     At   lloynl  I'  l.ivorpool.       ISprr 

nil  "  I'oitliii;:   1'..  ..WIT  Sintion*,'  by 

Mr    W.  Il„|..|,„„,, 
TnURSDAV.  Haroh  Tth. 

ls'<TiriTlo>   or  Kl.m-rni.-u    K\.;T\rii 
';/>»!(       .\t  the  luViliilion  of  Cn  /  ..rtr  ulrrol, 

W.«lii,in.i,.r.  I..iii.l..n.  S  W  ..I  of  lAfg* 

Aiii<iim(»  of  I'liw.'i.     I.y  Mr    I 
PRIDAV.  March  Slh. 

I'lHsli    \\.   .S,n  IITV. 

.t  />  m  .\l  the  lMi|irriii|  < 'ollritp  ill  Si'irniY.  Im|irnnl  ln«lllule  rund. 
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,1  Xi)  f>  m.  Allipmnrlr  ■trrrt,  lA>n<lnn.  \\ .\.  Diix'oursr  on  '  Vihr». 
iiiin«;  Mn  hivnii'«l,  Mu»if«l  nud  Klorlnc*!"  by  l*rvl.  B.  H. 
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The    New    Split-Phase    Locomotive    of    the 
Pennsylvania    Railroad : 

Control    Equipment.* 


A.    J.    HALL. 


Split-phase  locomotives  utilise  single-phase  energj-  from  an  over- 
head trolley  which  is  transformed  into  three-phase  energy  tluough 
the  medium  of  a  rotating  type  of  phase  converter  to  supply  power 
to  three-phase  induction  motors.  A  typical  example  of  this  type  of 
locomotive  is  that  recently  built  by  the  Pemisylvama  Railroad.  In 
this  locomotive,  single- phase  current  at  11.000  volts  is  collected  by 
a  pantograph  trolley,  first  pas.<ing  through  an  oil  ciicuit  breaker 
to  the  primary  of  a  transformer,  from  wliich  comiection  is  made 
to  the  locomotive  frame.  The  return  circuit  is  completed  through 
the  rails  to  the  sub-station. 

The  secondary  of  the  transformer  suppUes  power  to  the  phase 
converter,  which  is  really  a  motor-generator  producing  a  supply  of 
power  with  a  voltage  displacement  of  90  deg.  from  the  transformer 
secondarj'  voltage.  This  two- phase  source  of  supply  is  then  trans- 
formed into  three-phase  energy  by  means  of  the  two-phase,  three- 
phase  Scott  cormection.     Fig.  1  shows  the  main  circuit  connections. 


coiuiecting  the  phase  converter  from  the  secondary  of  the  trans- 
former, or  short-circuiting  the  transformer  coils. 

Three-phase  power  is  supplied  to  each  of  the  fom-  motors  through 
a  set  of  five  electropnewuaticaUy  operated  unit  switches.  These 
motor  primary  switches  are  also  used  as  reversing  smtches.  One  of 
the  switches  is  ased  commonly  for  both  forward  and  reverse  opera- 
tion ;  and  the  other  four  switches  are  used  in  pairs  to  interchange 
the  connections  of  two  of  the  phases  in  order  to  produce  forward  or 
reverse  rotation  of  the  motors.  The  motors  are  aiTanged  for  two- 
speed  combinations,  coiTesponding  to  approximately  10  and  20 
miles  per  hour.  Each  pair  is  comiected  in  cascade  on  the  low  speed, 
the  secondary  of  one  motor  being  connected  to  the  primary  of  the 
other,  while  the  secondary  of  the  latter  "s  comiected  to  an  adjustable 
Liquid  rheostat  for  speed  regulating  purposes.  The  motor  primaries 
are  comiected  to  the  three-phase  supply  m  parallel  on  the  high  speed, 
each  secondary   being  connected  to  a   regulatmg  liquid  rheostat. 


TroUey  ^rooooonooOOOOOOOOOOOOQOOQQOOOOOQOOQllOQOOOOOQQOOQOQQQOOOOOOOOOOOOOOOOOOOOOOOOOOS 


SEQUENCE    OF   SWITCHES.       1 

'  1  Z'3  4  5  6  7  8|9|10M  1213141 

5e3/T 

\        '    ■        :    1 

• 

•  I 

• 

f 

'  1  '  !  i*|* 

•  '• 

Ifef. 

•  '•  •  •                •  •;•  • 

0 

•  ;*  •  •              ••<:•' 

N-H 

•  •••           •••• 

N<>Z 

1    '     •  •  •  •           •  •  •'• 

SEQUENCE 
Of  SWITCHES 
fORMoroOSh^UZ 

Switch 

jdZHA 

to 

20 

C, 

• 

B, 

• 

A, 

• 

Ci 

d. 

Az 

3, 

• 

h 

• 

_?j_ 

• 

/&_ 

Hi 

Ka 

Jl 

*»;. 

Mi 

• 

^ 

Klli.   1.— SrilKMATIC    T)lA(iI!AM    OF  MaIN    CoNNKCTIONS. 


A  nmnll  niiigli-.phuM-  motor,  which  i*  niountod  on  the  same  Bhaft, 

Li  'rol  ti,  brin.'  tin-  |ihiuic  (■onvtTt<'r  up  to  HViichroiiouH  Hpced.     It  is 

'  lit  out  iiikI  used  iw  II  dirp<,'l -oirrent  generator 

■  'ii  Ihi-  rotor  of  1  hi-  [ihiiw  converter,  in  order  to 

'  "•t«pr.     Thiji  i'hiiii(/c  is  miido  by  lueanH  of  a  two- 

"I    ruiiiiiiiK   ( liiiiiKcovctr  Hwilch.     A   Mouroe   of 

fur  i-iii-ri;i>iiiiK  Mie  field  of  thin  Ntnrlin)!  niiitor, 

■lirfclciinrnt  «eiieriitor,  in  obtaiiird  from 

I.   the  iiHitor  of  uhiili   i»  a   three  pbiisc 

I'owiT  III  oju'riilc  the  control  liniiltn  and 

i^'i  from  tliix  M-t. 

"  .  the  iiiaiti  Iniiudoniii-r,  piirlly  In  leKiilatc 

voltiiKi-  of   the   |ihiuM'  I'oiiverler  due   U> 

'iig  iiiidiT  heavy  load  and  riw'  in  voltaKc 

■  cnrnitl  duitortiiin  of  the  phime  of  the 

..n.Mi     viiryiTiR     IoikIm.     Kli-i-tropnriiniulicajlv 

oprrnt<<l  unit  m«iI.||.-^  ,ir.  iinid  1„  rhiiii);"  the  viirimiM  ta|iN  on  the 
triiii»fiirTii<ri  <iii>l  mi  \\m-  |iriMiiliM- roiU.  ubirh  ennbln  the  chiin>!e  In 
f«  mwlr  from  nm-  liip  to  iiiinlhcr  while  |iiillititf  i\  loud  without  din- 

•  Krom    ■  Thi'  Klwlrii.  .(oiirnnl.'  «lii;lillv  iil.l.rrvitilril. 


The  control  ia  arranged  so  tliat  the  change  from  one  speed  to  another 
is  mmle  without  losing  more  than  linlf  of  the  accelerating  or  regen- 
erating toi(|ue,  this  result  being  aeeoniplLshed  by  efTecling  an  alter- 
nate transition  of  the  jmii-s  of  motors. 

The  four  liquid  rheostats  R-quired  to  govern  the  driving  motors 
are  located  in  two  separate  tanks,  the  casings  of  whieli  are  built  as  a 
part  of  the  locomotive  frame.  Kach  tank  contains  two  sets  of 
electrodes  (Fig,  2).  Centrifugal  pumps  ciii'ulate  liquid  continuously 
through  eiuOi  of  the  liiiiks.  Tin-  level  of  the  liquid  in  each  lank  can 
be  varied  independently  l>y  lueiins  of  tubular  ovcrllow  valves, 
wliicli  are  <-onlrolled  by  dilT(>rential  air  engiiu'.s. 

Tile  nuixlmum  voltage  aero.ss  the  electrodes  of  these  rheostats 
vari(w  from  H"iO  to  1,000  volts,  wherc>by  a  heavy  accelerating  current 
is  obtained  with  a  great  economy  in  npace  and  weight.  This  is  the 
liigheNt  voltage  that  has  ever  been  applied  to  a  rheostat  of  this  type, 
which  is  niadc  poKslble  by  the  use  of  stiiggered' iimnlaling  barriers  J 
lociilcd  in  the  bottoniN  of  the  liinkH,  which  increase  the  resistanoe  T 
bi-lwicnlKljaceiit  elect  nides  by  caUHing  the  current  to  follow  tortuous 
jmtliM  ill  piussinu  Ihrougli  the  electrolyte. 

The  liquid  rhioslals  are  located  in  the  centre  of  the  locomotive, 
one   pair  on  ciicli  HJdc  of  a  Viw  lowi-r  conipiu tmeiit  eonlaining 
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two  cooling  towers,  Fig.  3.  A  small  percentage  of  the  liquid  is 
by-passed  to  the  top  of  the  cooling  towers  and  flows  over  the  surface 
of  the  cooling  tower  trays  back  into  the  main  tank.  At  the  same 
time,  air  is  blown  over  the  trays  in  a  direction  opposite  to  that  of 
the  flow  of  the  hquid.  In  this  way  the  body  of  the  electrolyte  in 
the  main  supply  tank  Ls  sutficiently  cooled  by  the  expenditure  of  a 


its  maximum  height,  which  occurs  when  the  overflow  valves  occupy 
their  uppermo.st  positions,  a  set  of  switches  is  automatically  closed 
to  short-circuit  the  secondary  motor  winding  and  cut  out  the  liquid 
rheostats. 

Induction    t\-pe    three-phase   motors    ar«   used   to    operate    the 
blowers  and  electrolyte  pumps  for  the  liquid  rheostats.     A   low 


Fio.  2.  —  I'udXT   vxi>  SiriK   KlkvatioNs  ok  thr  LigriD  Hhkost.its. 


reLitivcIy  .small  amount  of  piunping  energy  and  by  the  sucrilice  ofj|» 
Hmull  amount  of  electrolyte  lost  by  evaporation.  A  conuuon  mam 
supply  tank  for  all  the  rhcostat-s  i.s  hicated  \nider  the  electrode- 
containing  and  cooling-tower  compartments,  being  built  in  lus  a  part 
of  the  locomotive  framework.  This  arrangement  Ls  very  compact 
and  iMMurps  the  same  liquid  (Icnsity  and  temjH-niturc  for  all  rheo.Htat.s. 


oltage  three-phase  circuit  is  obtainetl  for  starting  these  motors  by 
Uiking  the  middle  tap  out  of  each  leg  of  the  Scott  eonncctioiL  A 
p;icumatically  o|)cral(Hlcam-tyi)e  auto-starter  is  itsed  to  change  over 
from  the  low  starting  voltage  to  the  higher  running  voltage.  The 
contr"!  which  oi)eratO!i  this  switch  is  such  that  the  auxiliary  motors 
cannot  be  startwl  until  the  pha.se  converter  is  operating  :    but  the 


liii.  ;i.  — <.!tMit.ii(ii  Tiiwiiit 


Km.  4. — .M*!lTKn  (VlTTRolXIIR. 


Iii."|"  I  111. .11.  it  li.i,  |,„.„  IouimI  llml  till-  r(>«j»t.Mi.i-  nl  llii-  <-l<Mlr<>lyte 
III.  I.,.  .  i.ipiijly  HJieii  iiliiiM'  IMi  (".,  uhii'li  Kur,  pri>l<-<  tiiiii  to  thp 
III.  ..III. .lit .'  iigiiinut  nbiiw  « lii-ii  alarting  n  lini\  v  ttiiiii. 

Till'  .  II.  iiliiliiiK  piirii|M  ilra»    the  liquid  (nmi  the  iiiniii  Inlik  untl 


f.ir.'ii  It   mill  111,,  i.|i.ririii|i.  mtiipiirtmimlH  thrtmuli  lli««   ii|iii»lii>oni, 

b»lii(<h  pri'\i'iit  nny  npliMhiiiK  mill  iimurr  the  rqiiiilliMiliiMi  ■<(  lliiw  nvrr  .. 

T^bc   cnlirr  wiillli  III  thr  tank.     When  llio  liqiiiil  Irvrl  hnn  n-achnl      are  pniviilnl     n-vrrw-.  i»|ire<l,  kikI  novlernt ■«•. 


inoliini,  oiiiT  iiiiiiunti.  uill  rniiliinirtiMloMi,  nfttn- the  phiiM' i'<mv»<rtcr 
liiw  Im^i'ii  hIiiii  iI.i«ii.  on  ■.mclc  plmoo  rnerg,v  mip|>lie«l  from  th» 
!«S'ii|iilnry  ii(  the  main  trmu-dumor. 

The  o|ii<rntii>ii  i»(  the  Inromolivo  in  unmanly  riintr«>llo«l  by  * 
iiiiwtor  iiiiitnillnr,  Kig.  4.  tti«'  of  thmc  iniintrr  i~i<ntr"llrr»  ,» 
liN'atrd  in  ench  of  the  motomian'ii  <iiin|Mr1mcnt«.     Tlireo  linndir* 
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TTie  Reverse  Handle  is  used  for  changing  the  diiection  of  movement 
of  the  locomotive  by  closing  the  proper  set  of  primary  switches. 
'-    The  Speed  Handk  is  employed  to  change  over  the  speed  combina- 
tion of  the  main  motors  from  cascade  to  parallel  operation.     It  has 


Fie.   5. — ^AtrXILIABY   ilASTEK   CoXTROIXEK. 

three  positions,  one  each  for  tlie  10  and  20  mile  per  hour  combina- 
tions, and  one  midway  between  these  two,  which  is  used  as  a  tran- 
8ition  position  to  enable  one  pair  of  motors  to  be  changed  over 
to  a  new  combination. 


f  The  At  celeraiion  Handle  is  utilised  to  control  the  piimaiy  swi'  clic? 
and  the  differential  air  tng'ne  wh  ch  vaiies  the  level  of  Ihe  liquid  in 
the  iheostats.  It  has  three  positions  marked  raise,  hald,  and  loinr. 
These  words  refer  to  the  Itvel  of  the  hquid  in  the  rheostat  by  which 
the  speed  of  the  locomotive,  dm-ing  either  cascade  or  parallel  motor 
connections,  is  varied.  A  movement  of  the  handle  to  the  raise 
position  and  then  back  to  the  hold  position  will  give  a  positive 
increment  in  rise  of  the  liquid  level,  and  a  movement  of  the  handle 
to  the  lower  and  then  back  to  the  hold  position  will  lower  the  level  of 
the  hquid  m  the  hquid  rheostats.  ^ 

>  Overload  protection  is  obtained  by  a  cmrent  limit  relay,  a  means 
of  protection  which  has  the  advantage  that  it  will  not  open  the 
circuit,  but  will  first  arrest  the  rise  of  the  hquid  level  in  the  rheostats, 
and  will  then  lower  tliis  level  it  the  accelerating  cmrent  goes  beyond 
a  certain  fixed  maximum  value. 

The  Mqiiid  rheostats  may  be  operated  independently  of  each  other 
by  means  of  levers  located  in  an  auxiliary  master  controller.  Fig.  5, 
wliich  is  used  for  equalising  the  load  on  the  different  pairs  of  motors 
and  to  reduce  the  cuneut  supphed  to  one  pair  of  driving  motors 
when  they  slip,  without  affecting  the  other  pair.  The  auxUiary 
master  controller  also  has  levers  which  wiU  raise  and  lower  the  trolley, 
start  and  cut  out  the  phase  converter,  and  operate  the  phase  con- 
verter voltage  and  phase- balancing  s^sitches.  ft^J 

Regenerative  braldng  does  not  require  any  extra  control  equip- 
ment. This  is  due  to  the  inherent  characteristics  of  the  induction 
motor.  The  manipidation  of  the  master  controller  is  exactly  the 
same  for  regeneration  as  it  is  for  running. 

The  control  of  tliis  type  of  locomotive  is  extremely  simple  for  both 
running  and  regenerating,  requiring  no  special  knowledge  other  than 
that  of  the  manipulation  of  the  air  brakes  when  handling  heavy 
trains. 


Electric  Poiver   Supply. 


As  we  stated  in  our  last  issue,  a  statement  has  been  prepared  by 
the  Incorporated  Municipal  Electrical  Association  in  conjunction 
«-ith  the  Association  of  Municipal  Corporations  in  regard  to  the 
Bupply  of  electric  power. 

ThiH  Btatement  (which  has  been  submitted  to  the  Board  of  Trade 
Electric  Power  Supply  Committee)  is  as  follows  : — 

1.  To  ensure  that  there  shall  be  an  adequate  and  economical  supply  of 
electric  power  it  is  necessary  that  the  areas  of  supply,  instead  of  being 
local  (government  areas,  should  be  areas  specially  dchmited  as  areas 
Ruitable  for  electric  supply,  haviofr  regard  to  demand  and  facilities  for 
obtainini;  Huitable  HJtes  for  nencrntinj!  stations.  The  application  of  this 
principle  must  depend  upon  the  local  circumstances,  including  the  posi- 
tion of  cxiBlint'  Hupplyinti  and  distributing  authorities,  and  the  facilities 
|K»i»eHKcil  liy  them  and  their  liabilities  and  obligations. 

2.  Uiilerent  considerations  will  apply  to  generation  and  distribution, 
and  th'sc  need  not  in  all  cases  be  in  the  same  hands.  Ceneration  should 
be  on  a  iurifc  »<  ale  and  extend  over  a  considerable  area.  Distribution, 
whii'h  includes  dealing  with  individual  eonsumcrs,  may  conveniently  be 
or^aniHcil  in  smaller  areas. 

3.  The  new  areas,  both  for  generation  and  distribution,  should  be 
continuous,  and  will  in  many  cases  include  within  their  limits  places 
which  at  present  arc  without  a  supply,  either  because  no  powers  exist 
there  or  bci-ause  existint;  powers  have  not  been  exercised. 

4.  ilavini;  regaril  to  the  paramount  riiiuircnients  of  an  adctiuate  and 
i-i  irii<it?in  III  supply,  the  hciil  use  possilde  should  be  made  of  existing 
•'••  M'  ration,  transmission,  and  distributicn,  and  also  of  the 
I'  '   ol>l«ine<|  l>y  estaliliHhcd  undertakings. 

•  us  which  (nilow  are  put  lorwaril  aa  alternatives  to  he 
"I"  I  II  iTi  1  K  li  iBse  hy  the  central  authority,  according  to  the  circum- 
.11.11...., 

.'.     I II  tnnny  in»f»  a  jiiint  board  might  be  CHlablished  (or  the  generation 

■'  r<.<(uired  in  a  largi' ari'a,  and  firr  the  Iransmission  of  such 

'    1,1  iriiuk  iiiain.1.  li'iivuiglliedislributiiiM  to  he  eifected 

I  rd  -li.iol.l  ...iinirl-..   re,,reBeiita1iveH  of  all   the   local 

'  ''■  ■  jirea  in  queslion,  and  all  the 

I  mains  woulil  be  transferred 

■  ilhcr  hy  iiieiins  of  a  precept 

iigoiitheiredil  ofitsunih'r- 

'  ilhorilies.     The  dislrihiition 

iili  I'visling  supply  areas,  as 

'I  ' '  II. il  now  within  Ihe  area  of  any 

I    (hut    existing   supply   authorities 

Inn  hiri'er  iiniis  than  their  present 

•   lolliiHinu  nlternBlive«  which  have  been  nd<ipled  with  exiellent 
I  till-  »ii(ip1v  r>(  water  and  gas,  may  hn  found    sohitions  to  Ihe 

'-s  :   (a)   Where  Iherr  is  a  Inrt^e  undertaking  which 

'    I   '  I  from  olliiT  large  iinderlakini/x  with  n  number  of 

' '  'lie  nrighliiiiirhoiiil  poasessinu  llieir  own  neparalo 


source  of  supply,  the  object  would  be  attained  by  facilitating  an  exten- 
sion of  the  large  area  for  the  purpose  of  the  generation  and  transmission 
of  energy,  so  as  to  include  the  small  areas  and  by  transferring  to  the 
large  undertakings  upon  fair  terms  the  generation  and  transmission 
systems  of  the  small  undertakings.  The  distribution  including  the 
areas  now  without  supply  would  be  carried  out  locally  either  by  the 
existing  authorities  or  by  the  large  authority.  The  remarks  as  to  dis- 
tribution areas  in  paragraph  5  would  also  apply  in  this  case.  (6)  A  new 
authority  might  be  established  similar  to  that  outlined  in  paragraph  5  to 
carry  out  the  generation,  transmission  and  distribution  of  electrical 
energy  throughout  a  large  area  acquiring  on  fair  terms  all  the  existing 
interests  within  such  areas. 

7.  When  the  whole  or  a  portion  of  an  existing  imdertaking  is  trans- 
ferred to  a  larger  authority,  suitable  provision  would  be  made  in  regard 
to  the  rights  and  obligations  of  existing  undertakings,  the  capital  com- 
mitments and  the  rcsponsihiMtics  towards  any  officers  whose  status  or 
remuneration  would  be  allcitcil. 

8.  In  our  opinion  it  would  bo  a  fatal  mistake  to  depart  from  the  prin- 
ciple upon  which  Parliament  has  acted  with  very  few  exceptions  for 
many  years  past,  that  undertakings  of  this  description,  which  involve  a 
monoply  and  upon  which  the  juosperity  of  the  jicople  depends  so  largely, 
should  be  entirely  in  the  bauds  of  the  p\iblic  authorities. 

9.  These  proposals  would  be  complicated  in  districts  which  arc  now 
partly  supplied  by  companies.  With  the  exception,  however,  of  Lon- 
don, and  of  an  area  to  the  northeast  coast  of  I'luijliiiul,  there  arc  very 
few  places  where  undertakings  of  any  size  arc  vested  in  compauu's,  and 
Iirobably  where  there  are  sucli  umlertakinas  the  best  course  would  be  for 
the  joint  board  or  the  extended  nuinicipal  undertaking  referred  to  in 
paragraph  ;)  to  a(^quirc  them  upon  fair  and  equitable  terms. 

10.  The  questions  of  London  and  the  northeast  coast  recn'ire  special 
consideration,  and  the  foregoing  observations  arc  not  intended  to  apply 
to  them. 

11.  We  have  also  consi<lcrcd  tlic  question  of  a  central  Covernment 
authority,  and  whatever  may  be  the  ultimate  form  or  .  .institution  oJ 
the  authority,  we  think  tliat  in  view  of  the  many  imporlanl  decisions  to 
be  made  in  the  imuiediatc  future  and  the  new  duties  and  powers  which 
will  fall  to  he  adminislercd,  it  sluiuld  he  strong  on  the  technical  and 
inspectorial  sides.  Wi'  ((insider  also  that  whatever  central  aidhority  is 
entrusted  with  sudi  work  It  niu.sl  he  rcspiinsiblc  In  I'urliMiucnt. 


Ilook.s  Koccivetl. 

(Copy  o(  th«  und»rmimtlon(xl  work  cjn  bo  had  from  Thi:  Elbctkician  Oliices,  on 
receipt  of  publlahsd  prl[»,  plus  poatauo.J 

"Theory  and  ()p(Mati(in  of  Direct-Current  Ma(Oiincry."  by  Cyril  M. 
Janskv.  Bis..  U.-V.  (London:  Tho  Hill  Publishing  Co.)  Pp.  x.-|-283. 
It)s.  lid. 

"  liritiah  Bngiiieori)'  Association  Directory  of  Members,"  1917.  (Lon- 
don ;    liritiah  bnginoora'  Assooiation.)     Os. 
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Notes  on  the  Desi§n^of  Electromagnetic  Machines.' 

PART  III. 
DESIGN  OF  AX  ALTERXATING-CURRENT   TLUBO-GEXERATOR. 

By    STANLET    PARKER    SMI'Tte,    D.Sc. 

(Continued  Jron  page  70.5.) 

Summary. — In  Part  I.  of  the  article  the  author  deals  with  some  of  the  main  principles  underlying  the  design  of  alternating-current 

generators      In  Part  II.  these  principles  are  applied  to  the  design  of  a  low-speed,  three-phase  alternator,  giving  750  kw.  at  2,200  volts 

when  running  at  a  speed  of  250  revs,  per  min.     In  Part  III.  a  three-phase  turbo-alternator  is  designed  to  give  2,000  kw.  at  3,000  revs. 

per  min.  at  a  line  pressure  of  500  volts,  and  the  mechanical  stre^es  in  the  rotor  are  discussed. 


5.   Heating  Calculations. 

Havin;^  settled  the  dimensions  of  the  machine,  we  mu.st  now 
proceed  to  see  whether  the  design  will  meet  the  specified  duty. 

The  electrical  los-ses  have  already  been  calculated,  and  the 
iiu'chanical  losses  must  also  be  estimated  before  the  tcm- 
[ii^rature  rise  can  be  predicted. 

The  mechanical  lo.s.ses  heating  the  cooling  air  passin.^ 
tlu'ough  the  machine  are  the  windage  and  fan  losses — the 
l)i-aring  loss  being  carried  oil  l)y  the  oil  pumped  through  the 
bearings. 

(a)  Windage  Lo.i.s. — In  a.xially-ventilated  machines,  where 
only  a  part  of  the  air  j)asses  through  the  gap,  this  loss  is  con- 
siderably smaller  than  in  machines  where  all  the  air  has  to  go 
along  the  gap.  Owing  to  the  absence  of  reliable  data,  how- 
ever, it  is  not  possible  to  calculate  this  loss  with  anything  like 
the  same  degree  of  accuracy  as,  say,  a  resistance  loss.  We 
shall  assume  the  windage  loss  to  be  : — 

0-5  watt  jier  cm.^  of  the  cj'lindrical  surface  of  the  rotor. 

0-8  watt  per  cm.'-  of  th(!  cylindrical  surface  of  the  end-bells. 

('ylindrical  surface  of  rotor  ;     ,-^61  X  100  =  1!»,000  cm'-. 

Cylindrical  surface  of  2  bells  :  2.^63  x2G=  10,300  cm-. 
Wheni-e  we  have  : — 

Windage  loss  on  rotor  surface  =0-5  X  l'.i,000=!t-i;  kw. 

Windage  loss  on  end  bells        =0-8  X  10,300=8-2  kw. 

(h)  fan  Loss. — This  loss  can  be  calculated  much  more 
closely  if  the  fan  efficiency  and  the  delivery  and  head  are 
known. 

The    power   needed  to   rai.se   a  given  volume   of   air    per 

'  <md  to  a  specific  pressure  (or  "'  head  ")  can  be  found  us 

lollowH  : — - 

Power     totui  ])ressure  X  velocity 

._  /volume  ijer  sccond\ 

(siiecihc  pressure   X   area)  ( 1 

\  area  / 

si)eci(ic  i)res»ure  X  volume  per  second. 
'■r     P^p  V  gm.-cm.  per  second 
=^]iV  '.)81  ergs,  per  second 
^.p  V  \m\W  wnttH, 
where   the  .-(peciru!  pressure /i  in  gm.  percm'i8rei)resonted  by 
the  jiead  of  wat^-rmi'iisured  by  the  water  gauge  in  em.,  whilst  V 
is  the  voJiiiiH'  ill  i;iii'  |)i'r  sn-onij.      Thus  with  />  evpri'ssed  in 
I  III.  of  watcT  aiiij  r  ill  iir^  piT  srcoiid,  we  hiive,  upprnxiiiuitely  : 
/'    Ol/>K  kilowults. 
This,   thru,   W'luld    be   the   power  taken   by    iIh-    fun    if   it^ 
•  IHcienry  were  l<Hi  pi-r  cent.      Aetuully  we  need  : 

'/ 

1  ur  turbo  rotor  fuii.s,  t]  is  very  low,  and  eun  be  taken  belwei>n 

02  and  til. 

In  order  to  eiili'uliite  /',  wi<  tnuftt  know  /*  iind  I*.  Them' 
mutt  lie  e.ttiniated  from  experience  in  the  preHcni  itwc.  With 
II  pi'ri)>lii'ral  spi-ed  of  thi'  rotor  of  nboi(t  liHl  melri-n  per  .second. 
•■ '■  may  I'.xpect  a  hnid  of  about   l.'i  ein.  (ti  ill.)  of  water.     Tin- 

'nine  o(  ikir  piLiMJiig  tliiiiw.;li  tin'  luiirlniir  ih  Ihi;;  .jv  yov  iTiiimI 

till'   ri'.HJ.ttHiiee  oIlrriMJ   [•<  \\\i-  llnw  of  tin'  iiir  lliroiiyjli   l|ii< 

viiriou-i  I'liannelft.     Tliii'<  iIk'  problem  u(  the  air  supply  in  a. 

tiirlio  alliTniilor  doe*  not  n-Hiilvi'  itm>|f  mi  inurli  into  wliiit  wi< 

want  as  into  what  wr  itin  m-\  uiulrr  tlf  i;ivi'ii  roiiditioiit  of 

*  Th><    llml   nrlirln   of    Mii-i    •uth'ii    drnll    willi     t'liiitiniiiiuii-ourrvnt 
Mnohinc*.  nrwl  tlio  llriil  imrl  of  tlmnrtipln  apitraml  in  'I'llR  Ki.KcnilctAX 
[«(  Juno  2.  lOlO  (Vol.  LaXVII.,  p  SHU). 


/' 


k  ilowiittd. 


head  and  resistance  to  air  flow,  which  are  really  the  limiting 
factors.  In  an  axially-ventilated  machine  of  the  present  type 
and  peripheral  speed,  we  can  assume  a  6  in.  head  and  a  mean 
axial  velocity  of  the  air  through  the  machine  of  20  metres 
per  second. 

We  thus  calculate  the  volume  of  air  and  fan  loss  to  be  as 
follows  : — 


Crossseotion  of  channels  in  cm.- 
( 

Total  cross-section  in  m-  

Mean  axial  velocity  ofair  in  m/sec.* 

Fan  discharge  V  in  m'/sec 

Head  p  in  cm.  of  water* 

Fan  efficiency:  v* 

Fan  loss  (O-l  pl'/i))    , 


Stator  fan. 

Rotor  fan. 

144  holes -2.300 

16  ducts-   82 

30  ducts—    200 

10   slots- 168 

air-gap—    400 

0-29 

0025 

200 

200 

5-8 

0-5 

150 

150 

0-3 

0-2 

290 

3-7 

(c)  Temperature  Rise  of  Cooling  Air. — Knowing  the  amount 
of  air  passing  through  the  machine  and  the  total  losses  heating 
this  air,  we  can  now  find  the  temperature  rise  of  the  cooling 
air  as  it  pa.sses  from  inlet  to  outlet. 

Tlie  relation  between  the  loss  and  the  volume  and  t<Mnpera- 
ture  rise  of  the  air  is  as  follows  : — 

Since  the  mechanical  equivalent  of  heat  =0-24  calorie  per 
joule.  1  kw.  =0-21x1. (XX)  =210  calories  per  second. 

Eurther.  sincL-  tiie  specific  heat  of  air=0-237.';,  1  calorie 
raises  the  temperature  of  1/0-2375  =4-21  gm.  of  air  I'^C. 

Hence,  1  kw.  raises  the  temperature  of  210x1-21  giu.= 
1-01  kg.  of  air  1 '('.  in  each  second  ;  or  of  10\  t  kg.  of  air  I'C 
in  each  .second. 

It  therefore  follows  that  the  heat  corresponding  to  P  kw. 
will  raise  the  temperature  of  l-dl  P  /kg.  of  air  t'W  in  each 
second,  so  that  the  weight  of  cooling  air  needed  to  carry  olT 
a  lo.ss  of  /'kw.  with  an  air  temperature  rise  of  tW  will  be 
l-Ol  /'/'kg.  per  .second. 

Though  the  cooling  depends  on  the  weight  of  air,  it  is  the 
volume  of  the  air  that  concerns  us  more  directly  in  designing 
the  parts.  .Vt  an  absolute-  temperature  of  TV.  and  a  baro- 
metric pressure  of  //  mm.  of  mercury,  1  kg.  of  dry  air  has  a 

if  11-775  ,,_.,  -77  m'.  hence  the  volume  of  air  per  .second 


III  mile 


273   H 

V  iHTiJi'il  Icir  a  loss  of  /'kw.  willbc 

,       I  '»!/'      .— ,     T    760 
I  -  XO-TTf)  „.     -— ^ 

I  273   // 


„  . ,  /'  T   7C.I) 


Except  for  high  altitudes,  the  elTei  t  of  //  can  be  ignorwl, 
b  It  this  factor  liecomes  important  wJien  designing  ninebinr.'* 
for  placet  with  a  low  barometer. 

Ill  the  jire.sent  cji.se  we  .shall  take  the  t4'inperBlun»  of  the 
cooling  air  its  25  C. — this  seldom  exi-eeds  ;15  10 '(',,  intem- 
perate i-liiniitei* — so  that  the  absi.lute  t.-niperatiin"  T  273 
■  ■^'l     •-'•■vC     wlii'iir.'  «,   ■•,  I   Lit  ilii- volume  of  cooliii';  nir, 

I  m*  per  second. 

Till'  total  loiuea  hoatini{  thi<  cooling  air  arc  : — 

Inin  loM ftS'Okw. 

SIrtliir  copiHT  t»nil  Hti  iv    I  ..  .ISO    .. 

U..l.,r  ..ip|«.,  !,,„  ..  ia.1    „ 

Win.lai-..  I....  .  17-7    .. 

Krtii  I..  .  32-7   „ 


/•     IM7k». 
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The  total  volume  of  air  passing  through  the  machine  in  each 
second:  F=5-8+0-5=6-3  m^;  hence  the  temperature  rise 
of  the  cooling  air  will  be 

?=0-S5  f,=0-85  -— -  =20-8°C. 

I  D'O 

This  is  quite  a  reasonable  value  for  turbo-alternators. 

It  will  be  noticed  that  no  allowance  has  been  made  for 
cooling  bj-  radiation,  &c.  Though  this  may  often  be  quite 
appreciable,  it  is  all  to  the  good,  and  by  ignoring  it  we  increase 
the  safe  margin. 

We  .shall  now  consider  the  difierenee  of  temperature  between 
iron  and  air,  and  copper  and  iron,  in  order  to  find  the  highest 
temperatures  of  the  several  parts. 

(</)  Temperature  Difference  Between  Iron  and  Air. — The  chief 
cooling  surfaces  of  the  cores  are  the  ducts  and  the  air-gap, 
whUst  a  certain  amount  of  heat  is  dissipated  at  the  back  of 
the  stator  core  and  at  other  surfaces  exposed  to  the  air.  The 
heat  got  rid  of  at  the  gap  and  duct  surfaces  can  be  estimated 
by  means  of  the  fonuulfe  given  by  Kapp  and  Miles  Walker. 

The  heat  dissipated  from  the  cooling  surfaces  depends  on 
the  temperature  difference  between  the  iron  and  air  and  on 
the  velocity  of  the  air. 

The  heat  dissipated  at  the  cylindrical  surface  of  the  gap  is 

where  .(4i=cylindrical  surface  of  the  air-gap  in  cm^. 

^j= temperature  difference  between  iron  and  air  in  "C, 
r=peripheral  speed  of  rotor  in  m.  per  second. 
The  heat  di.ssipated  at  the  surfaces  of  the  ducts  is 
P„=Kr^Aj^  watts, 
where  if=coefficrent=00005  to  0-OOU, 

t;2=velocity  of  air  in  ducts  in  metres  per  second, 
^2=cooling  surface  of  ducts  in  cm^, 
<2=temperature  difference  between  iron  and  air  in  °C. 
Hence,  the  heat  got  rid  of  from  gap  and  duct  surfaces  will 
be 

P=P,^-P^=-^^A,t,  +  Kv,A^t^  watts. 

Since  we  are  only  dealing  with  average  values  in  the  above 
formula,  we  can  assume  as  a  rough  approximation  that  the 
mean  temperature  difference  between  the  iron  and  air  is  the 
Hanic  in  the  gap  as  in  the  ducts,  that  is,  <i=/.,=^,  so  that 

r 


where  air  scrubs  the  edges  of  the  plates,  the  cooling  is  very 
efficient,  and  for  this  reason,  we  give  K  a  fairlv  high  value 
(A'=0-001). 

It  will  also  be  noticed  that  we  have  estimated  the  .slut 
copper  losss  at  6  kw.  Most  of  the  stator  stray  loss  occurs  la 
or  near  the  overhang  copper,  l)Ut  this  is  so  effectively  cooled 
tliat  it  is  not  likely  that  heat  will  flow  from  the  overhang  into 
the  slots. 

(ii.)  Rotor  Iron. — Coming  now  to  the  rotor,  we  have 

P  =rotor  copper  loss=12-3kw.  =12,300  watts. 

^i=cvlindrical    surface      of      core+bells=I9,000+10,300 

=29,300  cm"''. 

^.^=surface  of  16  ducts+10  empty  slot8=16  x94x  100 
+  10x  17-6  X  100=15,000+17,600=32,600  cm2. 

Hence  the  average  temperature  difference  between  the 
rotor  and  the  cooling  air  will  be 

12,300  12,300 

t- 


H-OJr 
330' 


■°V 


^,+A'Vl2 


I'.V  ignoring  the  other  cooling  surfaces  we  make  our  jire- 
dictionH  pcHsimiHtic,  wliicii  is  as  it  should  be. 

(i.)  Sl/tlor  Irov. — Applying  the  above  comhini'd  forniuhi  to 
tlir  Mtiitor,  we  have 

/'      irr»n  loKH-f  HJot  co])per  loH«=59-f6=65  kw.  =05,000  watts. 
A  ,     rvlindriciii  gaji  Kurfucc  -  7r65  A  100  ^20,100  cm'^. 
A.i    M\diu>-  of  111  lioleM  t  30  ducl.H    rr.1-5/ 10(1  X  ill 

I  9-1/ 100x36     2()3,0(X)  (31,000     237,000  cm-. 

Hence  the  average  ,t«'nipiTntiirc  difference  between  the 
Hliitor  cnn-  iind  the  nir  jmssin'.,'  through  the  iixiiil  clii'niieis 
Kill  I.' 


I   •  '.i-i, 

iJO.Htn  t  0-iM»|  J.:  2(»Xii37,t«K» 
3311 


"1+9-6 

330 
12,300 
"  1,590 


29,300+0-001  X  20  X  32,600 

=7-8°C. 

940 


910+650 


Thus  the  ciilindrical  siivhce  dissipates  --—-- 12-3=7-3  kw. 
•'  1,590 

and  the  duct  surface  dissipates  ——12-3=5-0  kw. 
1 ,590 

(e)  Temperature  Difference  Between  Copper  and  Iron. — The 
amount  of  heat  conducted  through  the  insulation  depends  on 
the  temperature  difference  between  the  copper  and  iron,  and 
the  thickness  and  thermal  conductivity  of  the  insulation. 
Again  making  use  of  one  of  Walker's  expressions,  the  heat 
conducted  through  the  insulation  is 

P=*-^^  watts, 
I 

where    ^=area  of  the  conducting  surface  in  cm^., 

<=temperature  drop  across  insulation  in  °C., 
^=thermal   conductivity  of  insulation  in   watts  per 

cm^  per  1°C.  of  temperature  difference, 
t=thickncss  of  insulation  in  cm. 
For  coil  insulations  made  of  mica  and  paper,  or  of  built-up 
mica,   we   can   take   A=0-001— 0-002 — the   former  value   for 
liand-wrap]i('d    and    tlie    latter    value    for    machine-wrapjjed 
in.sulation. 

The  thermal  conductivity  of  air  is  much  lower  than  this, 
and  it  is  not  only  very  important  to  exclude  air  from  the  tube 
on  account  of  electrostatic  action,  but  also  on  account  of  its 
high  resistance  to  the  flow  of  heat.  If  the  in.sulation  is  pro- 
perly wrapped  on  the  coils,  we  can  take  A=0-0015. 

(i.)  Stator  Slot  Copper. — Though  it  is  quite  po.ssible  that  heat 
will  flow  from  the  slots  to  the  well-cooled  overhang,  in  a  long 
machine  like  a  turbo-alternator,  it  is  not  likelj  that  this  will 
have  much  effect  on  the  temjjerature  of  parts  well  away  from 
the  ends,  and  for  the  purpose  of  calculation  it  is  .safe  to 
assume  that  all  the  heat  generated  in  the  slot  eo]i]>er  has  to 
])ass  through  the  slot  insulation,  to  he  carried  olT  by  the  air 
])assing  along  the  gap  and  ducts. 

Al>]ilying  then  tlic  above  fornnila.  we  liiive 

A  =inean  area  of  slot  insulation     36  x  lOU  x  9-S     :!."), 300  cm''. 

y^heat  conducted  through  slot  in.sulation     (i.OOll  watts 
?'  -  ilislance  from  ciioiicr  to  iron     {2'2     l-7);2     i>-25cm. 


'■•"""      ori.tKto    .„„„ 

TbiiM  tlie  mil  niiiliHe  diHuipatoH  ,—r-  05--Mkw. 
'  '  fi.'lfJO 

iiTid  f)ii' iliicl  Hurfiiei'M  (liNNi])ntc  r",,^/'^'    ''^  !<*• 

It  JH  m-cn  thill  prnrliriijjy  ull  the  hent  uenenited  in  the.  stiitor 
in  rliiuii|iHt<-<l  ut   the  fluct  MurfiicrM.     Willi   u.xjul   vcntiiatioii, 


lleiK-e  the  mean  ti 
iron  in  the  stator  wil 


hetwc 


'I'l" 


and 


P^^^lA)O0_    0;25_^2,^.,„^. 

AX  35,3(K)  0-0015 
To  Iind  the  copper  tein|>erature,  we  shall  have  to  add  this 
to  the  iron  tciniieratiiic,  liut  the  high  temperatuie  diderence 
which  e.\isls  hetwei-n  c()])|(er  and  iron  when  the  insulation  is 
thick,  aii  in  high  voltage  machines,  shows  the  need  for  kee]>ing 
/'  ./  (wnflM  ]»er  ciir)  small,  to  kee])  the  temperature  of  the 
i(p|iper  within  ](reMcril»ed  limits. 
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(ii.)  Rotor  Copper. — Coming  now  to  the  rotor,  part  of  the 
copper  loss  is  got  rid  of  by  conduction  to  the  bells  and  part 
by  conduction  through  the  slot  iasulation.  Only  a  small  part 
is  carried  off  by  the  inside  of  the  overhang.  We  shall  assume 
the  part  conducted  to  the  bells  is  equal  to  the  heat  dissipated 
at  the  cylindrical  surface  of  the  bells  and  that  the  remainder 
passes  through  the  slot  insulation.  Since  the  total  heat  got 
rid  of  at  the  cj'Iindrical  .surface  is  7,300  watts  the  loss  dissi- 
pated at  the  cylindrical  surface  of  a  bell  is 
7,.300x  26/152=1,250  watts. 

The  conducting  surface  of  the  mica  insulation  between  the 
overhang  copjxT  and  the  bell  is  n55x22=3,800  cm-. 

The  thic.kntss  of  the  mica  between  bell  and  overhang  is 
0-4  cm.,  whilst  the  thermal  conductivity  can  be  taken  as 
high  as  0-003,  since  the  insulation  is  almost  pure  mica. 

The  average  temperature  difference  between  the  overhang 
copper  and  the  steel  bells  will  be  then 


Pi 


1,250  _04^ 
'3.800  0003~ 


8incc  there  are  two  bells,  the  heat  got  rid  of  in  this  waj' 
will  be  1,2.50x2 -=2,500  watts,  leaving  12.3fX)--2,50O=9,8OO 
watts  to  be  got  rid  of  through  the  slot  in.sulation.  The  heat 
generated  in  each  overhang  is  12,300  xW  360— 2,7.50  watts, 
so  that  2,750-1,2.50=1,500  watts  must  flow  from  the  over- 
hang into  the  slots  to  be  di,ssipated  there.  Hence  we  shall 
c.vpcct  to  find  the  tem))erature  of  the  copper  in  the  slots  lower 
than  that  of  tlic  cojiper  in  the  overhang. 

The   conducting   surface   of   the     rotor    slot   insulation   is 
16x23xlO0^37,()O(»cm-.  whilst  the  thickness  of  the  insula- 
tion   is   0-15  cm.     Hence    the    mean    temperature    difference 
between  tlu-  slot  copper  and  the  rotor  body  will  bo 
Pi'^  5^800     0-15  . 

A  }.     37,000  00015  "    "^ 

Thus  thr  t<'irip<Tatiire  drop  from  co]>pcr  to  iron  i.s  much  less 
in  the  slots  than  in  the  overhang,  and  this  enables  heat  to  flow 
from  the  latter  to  the  former.  In  the  ])resent  case  more  than 
half  the  heat  (h-vi-loped  in  the  overhang  is  gut  rid  of  in  this 
way,  according  to  the  above  assumptions. 

(/)  Maxini'iiii  Tciiipcrfitiirrs. — Though  we  can  estimate  the 
average  temperature  difference  between  the  cojiper  and  the 
iron  and  between  the  iron  and  tli<'  air.  we  cannot  find  the 
highest  temperatiire  of  the  (-opper  by  adding  thf  sum  of  these 
two  temperature  dilTerences  to  the  t«'ni])rrature  of  the  air  at 
the  outlet,  because  a  consiili-rable  ainmint  of  heat  will  flow 
along  till-  coppiT  and  iron  from  the  hot  tn  llir  cool  end  of  the 
inuchini-. 

For  example,  if  the  .itator  iron  is  12'X'.  hotter  than  the  air 
pns,ting  through  it,  and  the  copjier  2H*4''t'.  hotter  than  the 
iron,  wiiilst  tlir  t4'mperature  rise  of  thi-  air  is  2()-8',  thi- 
highest  t<iii|ierature  risr  of  tluM'opper  in  thestatorslot,>t,should 
be  less  than  12-0i2Hl  |  20H  61-2^('..  owing  to  the  flow  of 
heat  towards  tiic  ciiol  end  of  thi'  machiin'.  Ni-vertheless, 
this  iasullicirnt  to  show  that  the  rise  |)i-rniitted  by  theKngineer- 
ing  Standards  Committee  for  this  cltt«.H  of  in.sulation,  viz., 
7.')"(.'.,  iH  not  likely  to  bi-  excerdfid  on  the  .tUttor. 

Similarly  on  llie  rotor,  the  tempi-raturi-  rise  of  the  cnppor 
inside  the  b<-ll  at  the  hot  end  of  th<-  rotor  might  reach 

7H  t  II"  t  20-8     72-6'C. 
it  no  heut  were  to  Mow  towardn  the  cool  enil,  but  in  point  of 
fact  the  solid   rotor  offers  better  conditionH  (or  the  flow  of 

lieikt  tllUII  the  laininaleil  st^itor. 

The  Hume  urgiiment  a|>|>lieH  to  the  maximum  temperature 
of  the  iron  parti<. 

In  the  ubsenre  of  Hllltalile  data   it   IS  not  ]>oH.H||ile  to  predirt 

I  lie  urliial  leiii|ienitiire  rist-s  elomtly,  but  enou){h  hiiH  been  Mtid 
lo  show  they  Hhoiild  not  e<iiiT(i  the  permi.iHiblelimit.i,  nnd  thin 

II  wliiil  chielly  I'oiieerns  the  demKner. 
1  (>.     KrcUIKNi-Y 

L  III    romplltiiit;    tl flieieney    we    ithiill    estiiiial)'    the    los-ses 

W  from   ihiMM!  ralriilitteil  for  full  load  at  n  powi-r  fiielor  of  (l'8. 

^  ll  will  be  noticed  that  I  lie  constant  luweH  (iron  and  ineehaiiieiil) 

■  ire    iiiiiih   larger   tliaii    the   variaide   loH^es   (coiiper   lus.v*s). 


especially  at  the  lower  loads.  Consequently,  in  estimating 
the  efficiency,  it  is  not  of  much  importance  to  calculate  the 
copper  los.se8  very  accurately.  At  the  same  time,  the  strav 
loss  produced  by  the  stator  current  should  be  included,  a? 
this  affects  the  steam  consmuption  as  well  as  the  heating. 

In  passing,  it  may  be  mentioned  that  there  is  no  standard 
method  of  computing  efficiencies  of  turbo-generators  at  present 
in  thi.s  country,  with  the  result  that  there  is  a  tendency  for 
every  manufacturer  to  include  as  little  additional  loss  as 
possible  in  his  efficiency  guarantees  and  merely  give  the  pure 
copj'er  loss  calculated  with  the  resistance,  hot  or  cold,  as  the 
practice  may  be. 

In  the  following  tables  the  losses  have  been  rounded  off  to 
the  nearest  kilowatt. 

Efficiency  at  cos  9=^1-0. 


5y* 

4/4 

3/4 

2,4 

14 

Iron  Ios.«i  in  core  an 
Stator  copper  and 
Rotor  copper  loss.. 
Mechanical    lo.s3 
hearings). 

d  teeth   . 
stray  loss 

53 

32 

8 

50 

54 

20 

•  '6 

50 

53 

11 

3 

50 

52 
5 

4 
50 

51 

1 
3 

excluding 

••" 

Totatlojges 

..: 

145 
2,500 

130 
2,000 

119 

1,500 

111 
1.000 

105 

Output...... 



500 

Input    



2,645 

2,130 

1,619 

1,111 

605 

Efficiency  in 

percent 

»4a 

93-8 

92- 

900 

82-8 

K/pcicncy  at  cos  9  =  0-8. 


5/4 

■*/■* 

34 

24 

.14 

Iron  loss  in  core  a 
Stator  copper  and 
llotor  copier  loss, 
.Mechanical    loss 
lieariiiffs). 

id  teeth... 
-stray  loss 

60 
50 
15 
50 

59 
32 
12 
50 

58 

18 

9 

SO 

67 
8 
6 

50 

56 
2 
3 

excluding 

r^ 

175 
2,500 

153 

2.000 

135 
1,500 

121 
•1.000 

111 

Output 

.VK) 

Input    

2.675 

2,153 

1.635 

1,121 

611 

Kfficiency  in 

percent 

93-4 

92-9 

91-7 

....._. 

via 

(To  he  concluded,) 


The  Dielectric  Strength  of  Thin  Insulating  Materials.  - 
.Veeordini;  to  some  ri'.searclies  de.scrilicil  by  Mr.  K.  .M.   Farmer 
before  the  American  Institute  of  .Klectrical  .Kn-iiieers  in  De- 
cember, 1!»I3,  the  apparent  dielectrii-  strength  of  thin  insulating 
materials,   when   tested   between  circular  di.se  electrodes,   was 
found  to  depend  on  the  diametiT  of  the  di.sc.     For  example, 
with  varnished  laiiibric  sheets  it  diminished  by  13-I  per  cent,, 
with  an  increase  in  di.se  diameter  from  I -I  to  5-1  cms.     In  the 
circumstances   the  ele<'trir  field  across  the  sheet  is  pre.suinably 
uniform,  and  the  above  effect  was,  therefore,  aeoountrtl  for  by 
the  "  weak-spot  theory,"  i.e..  that  in  a  large  di.s<-  more  accidental 
weak  spots  would  be  locat^-d  than  in  a  small  one.     Tins  theory 
however,  can  hanllv  be  applied  to  explain  the  pheiiomenou  in 
the  case  of  thin  liliiis  of  oil,  in  which  weak  s|H)t.s  are  proAumcd 
not  to  occur.     The  problem   has.  therefore,   lM>en  the  subject 
of  further  research  at  the  Mu,s.sachusetts  InstituU'  of  T"'<hnolog\-. 
by  whom  some  re,Hult.H  are  romiiiunicatetl  to  the  ""  .loiimal  "  of 
the   Franklin   Institut<'.       An  important     point  was  that  tho 
diminution  in  dielectric  strength  did  not   occur  when  the  in- 
irease.l  surface  of  elivtrode  was  .ni-cured  by  a  nuiiil>er  of  adja- 
cent  disconnected  surfaces.     This  sivnis  to  dis|iose  of  the  weak 
spot  theorv  ;   it  is  now  siigg<wt4-il  that  when  m  high  alternating 
K  M.F.  IH  impre.Hsed  on  two  iliw-.s  very  near  logethi-r,  siilwidiary 
high  fre  piency  dischargejt  Uke  place  which  ionise  (lie  .HurfHC«< 
of  III"'  diejertric  and  pave  the  way  (or  n  breakdown.     When  the 
ilisc  electro  les  are  iiieren,se.|  in  diaimter  the  Ireipiency  of  thiVM- 
oscillation-*  would  be  lowered,  but  their  amplitude  and  Onern\- 
increiiMvl.     K.  however,  the  ebntroJc  Is  broken  up  into  ,'«e|tamtc 
elements  ci>niiecl.-l  bv  relalively  long  thin  wm»,  such  os.-illa- 
tions  would  be  dumped  out 
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Switchgear    Standardisation.* 

By    C.    C.   GARRARD. 

(Concluded  from  p.  707.) 
5u»»/n3ry.— The  author  coa^iders  the  various  pirts  of  switchgeir  which  caa,  in  the  praseat  stata  of  the  art,  be  standardised  with  advantage. 


Switchboards. 

The  only  British'standards  (apart  from  somc'minor  requirements 
in  the  Institution  Wiring  Rules)  as  regards  switchboard  construction 
which  have  been  as  yet  established  are  contained  in  the  official 
regulations  issued  by  the  Home  Office  and  Board  of  Trade.  Clear- 
ances, general  arrangement  of  apparatus  and  connections,  dimen- 
sions of  slabs  used  in  switchboard  construction,  &c.,  could  be  stan- 
dardised. 

As  regards  high-tensioa  boards,  a  code  of  principles  should  be 
set  up  which  would  guide  central  station  engineers  and  manu- 
facturers in  selecting  the  type  of  board  most  suitable  for  the  par- 
ticular ser\-ice  required.  This  matter  is  of  particular  importance 
in  view  of  proposals  for  linkingup  and  bulk  suppUes,  which  are  hkely 
to  be  considerably  extended  in  the  future. 

Cellular  or  Cuhirk  Tijjx  oj  Su-ilchboards.—One  of  the  most  beneficial 
principles  of  high-tension  switchgear  construction  is  the  cellular 
principle  originally  enunciated  by  Dr.  Ferranti.  .^s  of  late  the 
desirability  of  this  method  of  construction  ha.s  been  questioned,  the 
opportunity  is  now  taken  of  raising  a  discussion  on  the  subject. 
In  the  author's  opinion  all  high-tension  boards  should  be  based  upon 
this  fundamental  idea. 

The  author  refers  to  some  desigas  suggested  by  the  Commission 
on  High  Tension  .Apparatus  set  up  by  the  Swiss  Elektrotechnischer 
Verein. 

I^IfiHTNING    PrCTECTIVK    GkAR. 

The  horn  gap  forming  as  it  does  a  necessary  constituent  of  very 
many  forms  of  lightning  arrester  should  be  standardised  as  regards 
its  shape  and  jump  over  voltage.  This  latter  depends  partly  upon 
the  diameter  of  the  rods  used  in  the  construction  of  the  honis,  and 
this  must  therefore  be  specified.  As  regards  material,  both  gal- 
vanised iron  and  copf>er  yield  good  results. 

Orejit  diversity  exists  in  present-day  practice  as  regards  the  size 
of  choking  coils  used  for  the  protection  of  macliinery  against  the 
•■ntrance  of  dangerous  currents.  It  should  be  possible,  liowevcr, 
to  lay  doun  standards  (expres.sed  in  millihenries)  of  inductance  in 
the  various  ca>ics. 

RcffTcnfe  may  l»e  made  to  the  general  formula  put  forward  by 
''oursey  for  coils  of  small  radial  winding  depth,+  and  that  proposed 
by  Ooggett.J 

There  can  !«•  little  doubt  that  the  future  development  of  overhead 
ele<'lric  transmi.viion  is  bound  up  in  no  small  degree  with  the  question 
of  edii-ient  protertion  against  lightning.  Of  late,  two  methods 
for  the  prote<-tion  of  large  systems  have  come  to  the  frcjnt,  namely, 
thf  stulii;  condenser  system  and  the  electrolytic. 

A  very  consirleruble  anioimt  of  devc^lopment  work  in  connection 
with  the  aluminium  iirrc»ter  has  been  carried  out  in  the  private 
research  Inboratohcs  of  nianiifnctiiring  lirms.  In  view  of  the  impor- 
tance of  the  matter  from  the  |)<)iMl  of  view  of  the  future  of  the  British 
eliM-lric  nnpply  in<luslr>-  and  of  the  i-.\|)ort  trade,  it  is  desirable  that 
mori-  xlioiild  have  liei-n  published,  as  the  constants  of  such  a  vital 
piwf  of  app.iratus  ihoulil  be  common  pio|M-ily,  just  as  are,  for 
e»iiriip|i-,  llie  jiisuliitiii;:  pro|)ertieii  of  the  commonly  used  dielectrics. 


Thr  rKKslOKUT 


1  u,    I. 
Kl.  .  t 


DIWUSSIO.N'. 

■njil  tho  i|ii>'i<ti»n  ii(  Ihi-  Htrnili.rilisr.lion  of   high  pres- 

,.  ..  1.   .1   |h<|.|]  very  wtiouhIv  iiiiiHirliTcd   by  the  Kngincering 

'   ',  i>n<l  th<'  ropri'iM'iiir.llvi'n  of  that   Institution   and 

I'MidAnU  t'liriiniittei'  ivnil  .Mr.   HuIhtI  (r<  preHenting 

..,.!.' •TinK  Hluiiiliirrln  (  oiiimitti'r)  liiii  ii  inn  (cri'mc  nn 

SovimiiImt  lii«l,  wtii-n  il  wai  iigri-i'ij  to  liiki^  U|<  ttii'  iiir.tti  r 

.mmill<'i.  tm<i  niri'i  ily  Ik>imi  hard  nt  wioU  on  I  In'  qucNlion 

i'<iia,    nnd    hml    n'-nrlv    reuily    for    piibliri'.lii  ii   il   I'tiindiird 

l"r   Ihr   |itin<i-  |>lnl<'  rlii-ontniii'    lype.      Ili-    lhoii;/lit    it    Ini- 

'    KM   fur   ««    |M>n>Mlili>  tli)<   I'HJiitiMg   iiiPitiliilion".      He    wiis 

'■■•    itoiil'l  ii'ioii   l,c  A  KfiT,!   i|i-volii|inii'iil  of  iiilivity  in 

'   loinl  •<-.  Ii..i,.,  ninj  I  hnt  tin'  lio'lilutlon  would  tie 

vl  M'<tioii«  i(I<«li\rly   in   ri'Tr.ii  II,    unil    give  the 

'   a  ittPtl  ileal  iil  )ii-l|i. 

•  '\>et  raxt  bolorv  llin  Instllutlun  uf   Kluetrieul  I'lngi- 

.  lui.  u».  litis.  Vol.  I.XXV.,  p.  H4I. 
nl  IVvi.',,"  1014,  Vol    I  XXIV..  p.  4Hft. 


Capt.  A.  M.  Taylor  said  th?.t  he  wished  to  look  at  the  question  from 
the  point  of  view  of  the  operating  engineer,  and  also  from  the  point  of 
view  of  the  inventor.     He  hoped  that  if  and  when  any  committee  was 
set  up  for  the  purpose  of  standardisation  care  would  be  taken  to  secure 
the  advice  of  the  operating  engineers.     As  regards  the  switchgear  for 
extra- high-tension    work,    and    for   very   large   powers,   the   operating 
engineer's  experience  was,  or  should  be,  of  the  greatest  value.     Any  com- 
mittee consisting  merely  of  distinguished  men,  whether  scientific  or  com- 
mercial, might  be  led  to  form  conclusions  doing  a  grave  injustice  to  a 
particular  class  of  apparatus.     Let  it  be  granted  that  ( 1 )  there  must  be 
special  types  of  switch  for  special  purposes  ;    (2)  there  must  be  different 
types  of  switch  for  the  breaking  of  large  powers  and  for  the  breaking  of 
small  powers  ;   (3)  there  must  be  every  possible  opening  left  for  inventive 
talent ;    then,  as  far  as  oil  switches  are  concerned,  he  would  feel  more 
ready  for  standardisation.     Dr.  Garrard  hinted  about  doing  away  with 
two-step  switches.     He  (Capt.  Taylor)  believed  such  switches  would  find 
a  field  of  their  own  in  those  cases  where  there  was  trouble  from  excitation 
currents  at  the  closing  of  the  switch,  as,  for  inf?tii,nce,  in  the  case  of  a  high- 
tension  line  where  the  current  was  stepped  up  and  then  down  again,  and 
where  switciigear  was  only  employed  on  the  low-tension  sides.     Or,  again, 
in  the  case  of  the  use  of  static  frequency  changers.     Take  the  case  of  the 
method  of  opening  the  break.      He  hoped  thp.t  some  standardiaationiet 
who  had  no  actual  experience  of  the  behaviour  of  oil  switches  on  a  large 
scale  would  not  come  along  and  say  "  Why  do  we  want  two  different 
types  of  switch  ?     Let  us  merge  the  horizontal-under-erossarra  break 
with  the  vertical  ciroular-oil-pot  break,  and  have  only  one  type."     Ho 
believed  that  that  would  be  the  greatest  possible  mistake.     He  agreed 
with  Dr.  Garrard  that  it  was  very  difficult  to  get  new  types  of  switch 
tested  under  great  powers.     Even  in  standardising  performances  there 
was  a  difficulty.     For  instance.  Dr.  Garrard  gf.ve  a  curve  whicli,  though 
it  might  possibly  represent  experimentally  the  results  obtained  with  a 
particular  switch — perhaps   with   a  horizontal-under-crossarra  break — 
would  give  totally  wrong  results  for,  say,  a  switch  like  that  of  the  General 
Electric  Co.  of  America,  because  the  head  of  oil  was  not  specified,  and  the 
oil  that  is  used  was  not  employed  to  the  be?t  effect.     The  rating  of  oill 
switclies  was  misleading.     One  maker  said  his  switch  would  break,  a 
certain  number  of  times  in  succession,  the  current  represented  by  so 
many  kilowatts  connected  to  the  'bus  bars.     Another  maker  claimed 
that  his  switch  would  break  twice  that  kilowatt  capMity.     It  might  be- 
found  that  in  the  second  case  the  time-lag  of  apparatus  and  the  wiping 
out  of  the  generator  field  had  been  traded  upon,  so  that  the  kilowatts 
actually  interrupted  were  perhaps  only  half  those  interrupted  in  the  first 
case.     He  preferred  the  open  type  of  'bus  bars  and  connections,  isolating 
switches,  &c.,  provided  insulators  were  so  substantial  that  they  could  not 
shear,  isolating  switches  so  rigidly  locked  that  they  could  not  be  blown 
open,  connections  between  'bus  bars  and  switches  so  rigid  that  thoy 
could  not  be  bent  by  the  current,  and  that  flame  tightness  between  cell' 
and  cell  (as  also  explosion  proofness)  was  above  suspicion.     With  regard: 
to  the  non-inductive  resistance  shown  at  (A)  in  Fig.  6  of  the  Paper,  tlii  s 
did  not  seem  to  be  a  verv  happy  arrangement,  since  it  must  add    con- 
siderably to  the  inertia  of  the  moving  parts,  which  it  was  desirable  to 
keep  down  to  the  absolute  minimum.     With  regard  to  the  form  of  brake 
shown  in  the  same  figure,  he  hiui  known  cases  where  the  central  insulator 
(left-hand  drawing)   sheared   hciriziMilally  :  npimrcntly  because  of  un- 
equal thrust— combined  with  si(h-  Ihnist      on  the  two  ends  of  the  bridge 
piece.      Jlost    makers    employed    porcelain    insulators  ;     these    did    not 
stand  up  to  the  "  hammer  blow"  of  the  magnetic  repulsive  action  ol 
the  current,  which  he  had  proved,  from  effects  on  the  main  'bus  bar 
insulators,  to  be  enormously  more  serious  than  would  be  gathered  from 
a  cftlciilatiou  of  the  forces  liidiight  iii'o  play  tiy  the  current.     The  break- 
ing elTcct  on  the  porcelain  must,  therefore.  I.e  purely  a  matter  of  the 
suddenness  iif  the  cstalilishmi  nt  of  the  magnetic  force.      For  these,  and 
other  reasons,  he  rather  doubt.'d  the  advisability  of  having  anything 
but  a  straight  lin"  break  when  very  large  cnrients  had  to  be  considered. 
.Mr.   K.  \V.  CiWAN,  referring  lo"the  spcciticalions  for  brass  and  gun- 
metal  ,  •.iling'*,  SI',  (I  it  would  be  an  iMlvaiitagc  if  the  Author  put  in  iMiother 

allov     a    high    iilmtivity    cast   metal,      tlunm.tiil    had    a    very    high 

resistanre,  i:iid  so  liivd  briis's.  The  allov  which  wi'.s  sometimes  called  rodl 
mrlal  he  thought  should  also  I.e  str.ndV.nliHcil.  II  could  be  made  of  as 
high  coiiduclivitv  i:s  lopper.  and  wits  without  the  objections  to  cast. 
copper  from  the  foiindrv  and  working  point  of  view.  The  knife  switch 
deHcrilicd  by  the  Author  would  lie  better  if  I  here  were  n  nuiltiple  contact 
with  HccliiinKof  inpper  our  above  the  ol  hi  r.  thus  iimliing  lour  areas  of  con- 
liicl  oMeai'lisideiiistciiil  nf  one.  Tim  much  all. ■ill  ion  liiul  been  given  to  I  ho 
area  and  lnolillle  to  I  he  iiumb<-rof  points  of  contact.  Me  thoi  ght  Dr. 
(iarrHrd'smilli  villi  niil  hod  ..f  stiuidarilisn  I  ion  of  conductivity  on  conliicis 
shoiilil  1m.  iihi'iI  more  lliiiii  It  appenrcd  lo  be  in  cciitrrl  stations.  In  the 
case  of  rerliin  Hwitcli«enr  wliii  li  lieii'd  ali.riiiiiig;ly  wle'ii  tin-  litlcrs 
loft  it.  he  went  over  il   with  a  imllivoll  meter,  and  was  able  to  help  111" 

llllorHl..l.iingttil..w amilliMill  di.ipnf  al.nul  one  lentil.      In  the  case 

of  an  oil -witch  which  hid  been  healiiif.  he  pi.uM'd  I  he  oil  onl  luul  wqci 
tin-  colli. I-  Willi  imlrol.soilked  ng,  lloi-.  i.ohhiiil;  IIic   nviial  <v.  in" 
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increased  the  conductivity  about  four  times.  If  the  cont?x;ts  were  clean 
when  the  oil  was  poured  in  they  remained  electrically  clean.  He  also 
thought  the  head,  and  not  the  quantity  of  oil,  w^s  the  most  important 
factor.  .Mr.  Price,  of  Johannesburg,  got  over  the  trouble  of  explosions, 
attributed  to  incandescent  vapour  rising  from  the  oil  in  the  switches  and 
coming  into  contact  with  the  oxygen,  by  enclosing  the  contact  in  a  sort  of 
diving  bell  or  cup  of  insulating  material  hanging  all  round  the  contact 
and  with  only  a  slot  opening  at  the  bottom.  This  made  the  vapour  travel 
down  and  round  the  cornor,  and  then  through  more  oil.  He  was  in  favour 
of  more  st mdirdisation. 

-Mr.  Bakek  (Kartret  Engineering  Co.)  thought  the  manufacturers 
Hhould  do  the  st.indardisation  work.  It  was  very  necessary  to  get  the 
sizes  standardised. 

.VIr.  H.  H.  Berry  said  he  had  studied  the  methods  of  the  body  which 
provided  the  Xi'.tional  Klectrical  Code  of  .America,  and  he  wished  to  urge 
that  the  proces.'*  of  standardisation  here  should  not  be  made  the  fetish 
which  it  hwi  beconi<-  in  the  United  States.  In  his  opinion  they  had  gone 
the  wrong  way  to  work  from  the  national  point  of  view.  The  under- 
writers h»d  set  up  a  laboratory,  and  the  controlling  body  were  mainly  the 
people  who  made  the  articles  which  had  to  be  tested,  and  the  income  of 
that  body  was  derived  from  the  manufai.turers.  .Apparatus  h?>d  become 
standardised,  to  the  elimination  of  simpler  apparatus  that  more  effec- 
tively performed  the  sinie  purpose,  purely  because  the  letter  was  not 
interch'tngeablu,  and  thi^  practically  placed  an  embargo  on  invention. 

.Mr.  E.  T.  Willi  VMS  :  If  manufacturers  let  their  vested  interests  stop 
the  work  of  standardisation  they  would  be  standing  in  the  way  of  their 
own  advantage.  .Any  tendency  of  standardisation  to  cut  out  ingenuity 
and  invention  must  be  closely  checked.  The  .\uthor  referred  to  the  static 
condenser  and  the  electrolytic  systems  of  lightning  arresters  having  been 
developed  on  the  Continent  and  in  .■Vmcrica  respectively.  The  feeling 
abroad  was  th  vt  if  one  wanU-d  anythioK  taken  up  he  must  go  to  the 
Americans  or  (before  the  war)  to  the  Germans. 

.Mr.  .\.  K.  IJiTT  s'.id  st.indardisation  should  be  applied  to  processes 
of  minufaiture  as  well  as  to  the  articles  mtnufactured.  Ho  did  not 
attach  much  importance  to  the  brass  specifications,  which  were  more 
miM^hanical  than  electri«-al.  He  had  known  a  workman  to  secretly  re- 
introduce arsenic  to  flux  metal  and  make,  a  nice  ca.sting,  with  the  ro.sult 
that  tho  croniluctivity  was  reduced  to  30  |)or  cent.  Fifteen  years  ago  he 
introduced  millivolt"  methods  to  test  knife  switches,  and  it  was  f<iund 
that  a  switch  properly  scra|H'd.  irrespective  of  its  lurrent,  would  give 
.'>  to  10  millivolts  across  its  contaits.  Nothing  was  said  in  the  Paper 
about  soldered  connections.  ,\  good  soldered  connection  would  not 
drop  more  than  aljout  I  millivolt,  whereas  a  badly  made  one  would  drop 
as  much  as  M.  Ho  did  not  think  the  taps  suggested  for  switch  bolts 
were  suitable.  Ho  suggested  tAxe  fine  stoel  conduit  threads  as  an  alter- 
native. 

Prof.  McIiREOuR  MoiiBis  said  standardising  should  be  done  in  a  broad- 
minih'd  and  fair  way  which  would  not  limit  ingenuity.  He  suggested 
that  rolli-d  Rluminium  might  take  the  pla<-e  in  switchgear  of  material  now 
iiseil.  .\  small  contact  which  was  efficient  was  far  more  imixirtant  than 
the  actual  area.  It  might  be  worth  while  to  make  tests  i.f  perforated 
(aces  on  switchi'S,  the  oil  bring  forced  in  as  a  .series  of  ji-ts.  Various 
materials  in  fuses  broke  circuits  in  different  times.  If  fuses  uf  copper  and 
tin  in  series  with  one  another  were  put  on  a  short  circuit  the  copper 
cleari'd  the  circuit  three  times  as  quii-kly  as  the  tin.  This  idea  could  bo 
utilised  so  thit  a  fuse  at  a  distanco  would  fuse,  leaving  another  unblown 
At  the  station. 

Mr.  A.  H.  Kl.Lls  sai<l  he  was  responsible  for  the  electrical  end  of  a  largo 
undertaking  in  !/>ndon.  Co. operative  action  on  the  part  of  dcHigncrs, 
manufa<:turerH  and  us-rs  wai  deairalile  to  secure  stanilanlisition.  Knilo 
swil<he»  shoulil  lie  xtnndardisixl  on  some  mochanical  lines.  .\  10,000  kw. 
turbine  should  not  !»•  de|>endnnt  r,n  a  littli-  switch  with  iialtry  contacts. 
No  studs  should  iM-of  less  than!  in.  diameter  on  a  central  "lati.m  switch- 
hoar.l.  The  tlireail  in  a  nut  nhould  Isi  <i.|ual  t..  the  servi.  ••,  and  the  nut 
«houM  Im  large  enough  to  I  iko  Ih"  grip  of  a  stnnilard  nut  spanner. 
The  blowing  off  of  a  switch  tank  was  not  uncommon.     Th-  lunks  shnulil 

I in<lriicteil  o(  boiler  pi  '.I.-  of  hiiih  ten«ile  steel,  and  In-  siip|Hirle<l  by 

"Irong  boIlH.  He  thought  lie-  breaking  capacity  of  swilchc  hi-.d  not  yet 
Uf>n  salisfiK  tonly  proveil.  It  miuhl  lie  U'lter  to  make  a  multiple  break 
switch  llinn  to  inVri-aie  the  o|H>nini{.  lie  iM-lievi-d  the  reict".ncc  tyi"  of 
two  sli-|i  switch  hail  Ih^i'ii  Ineil  in  the  Staten  with  w.ti«laitory  re«ull». 
Mo  di<l  not  think  there  wa-  any  such  len«th  of  break  as  the  Authors 
iMirvos  •howeil.  Tlio  niininiiim  wa»  alMuit  \i  in.,  anil  it  went  up  to  alniut 
40  in.  The  IrnKlh  of  lire  tk  was  not  a  (un<  lion  o|  the  capaiitv  o(  the 
■  wil<  h.  lie  had  a  -witch  Inkinu  alH>ut  .VI.IMIO  k.v.r.  and  only  u<ing 
}  Knilon  of  oil.  |»v  |i.T«cver»nce  he  hail  not  «  fu«<'  which,  when  put 
n.  ross  111"  lermin«rs  on  a  HHI  kw.  .VWviJt  cinuil,  stood  the  test  from 
25  to  IIMI  am|M<mi. 

.Mr.  W.  T.  Tu.l.KNT  IUTr.»n«  said  hr  did  not  think  (jenersl  similarity 
wniilil  liirthnr  the  oliji>il  in  \iew.  a.s  oai-h  work*  •taniUnli'M'd  its  own 
priMliK'li,  anil  htid  to  have  il-  own  sol  n(  pitlerns.  looU  and  |ltf".  As  Ihe 
Author  wtiil,  oil  switch  nisniilacluro  was  in  »  stale  "(  flu\,  and  st»n- 
il<trili«iiiK  at  such  a  lime  would  result  in  eliminilion  of  enlerpriM<. 

Mr  (  l,K  MtisTliK  (Sm  r.lirv  ol  KnKilira'rinu  Slaiid-.nls  rummillee) 
iImI  not  I'litirelv  «gri-«-  willi  lie-  last  <|ie«kor.  He  aaid  it  w*«  ettfi'mnly 
•  lillh  .ill  lo  Kite  A  coni|ilel  <  •l^liiullon  of  •ttlid'.rilKtIioii,  winch  could 
oiil\  I-  arrived  at  by  ili».  ii«.iof»  rnd  cii.o|«'ralioii  HiIIiouhIiI  Ihe 
I  111.  H-..  iinilerwrilera  wero  not  eiillrrly  suppirl.-.l  bv  Mr-  to  <t|itf  v'liin<r>. 
■rhe\   w..re  aiipiMirl-iHl  lo  i\  I  Arue  e»lnnt  by  I  '.  •.  ■«        ll" 

iIioukIiI  «ince  Mr.  Ilerry  w  >•  m  \nionc»lli'  janixxl 

and  w>«  nmro  reliabln  llitii  it  used  lo  Ih<       ii  ..mi  ihtl. 

there  w  \«  nol  now  Ih"  o|ip.>«il(on  In  kIIowmik  llr.ii.ii  ...  ..iii  i  iiirer*  l.i 
obtain   til  entry  into  Cm  .l\. 


Dr.  G.^RR.iRD,  in  his  reply  to  the  discussion,  said  the  matter  of  stan- 
dardisation was  of  high  national  importance.     In  the  large  manuf  acturing'- 
works  with  which  he  was  connected  they  were  obliged  to  make  practically 
every  detail  in  the'r  products.     Those  details  should  be  manufactured  by  -■ 
concerns  specialising  in  them  and  producing  them  cheaply  and  to  accurate  ■ 
limits.     One  of  the  chief  troubles  to  bo  got  over  was  the  jealousy  between 
manufacturers.     He  hoped  the  question  of  standardisation  would  be 
regarded  from  a  broader-minded  point  of  \new  than  hitherto.     There 
could  be  st.indardisation  of  performance  as  well  as  of  details  :   soch  things  ; 
as  telephone  and  electric  supply  services  were  standardised  in  .■%Derica.  - 
He  disagreed  with  the  idea  that'standardisation  hindered  progre.ssr.     The  ^ 
engineer,  in  making  inventions  in  switchgear,  in  the  absence  of  laij  " 
standardisation,  hat!  to  start  from  the  beginning,  whereas  if  there  worif 
standardisation  he  would  start  from  thit  level  and  proceed  to  higher 
standard"  and  greater  developments. 


High  Temperature  Processes  and 
Products. 


in  the  tinat  of  his  serieJ?  of  Cantor  Lecture.s  before  the  Royal 
Society  of  .\rts,  Mr.  C".  R.  Darling  on  Monday  dealt  with  the  products 
of  the  electric  ftimaee.  One  of  the  most  important  and  essentially 
British  wa.s  vitrified  silica  ware.  It  must  be  said  that  the  manU' 
facture  of  thus  was,  in  the  first  instance,  due  to  Prof.  Boys,  who 
obtained  tine  threads  for  susjiending  galvanometers  by  fusing 
quartz.  This  material  had  remarkable  properties.  In  its  manu- 
facture it  was  worked  in  the  same  manner  as  gla-ss,  except  that  an 
oxy-liydrogen  blow- pipe  w.as  used,  tlwing  to  the  expensive  char- 
acter of  iiH-k  crystal  attempts  had  been  made  to  ■  se  high-grade  sand 
with  siicces-s.  although  the  resultant  material  was  not  so  clear.  It 
was.  however,  very  nuub  cheajier  to  make.  This  particular  class  of 
material  was  used  for  the  muffles  of  small  electric  furnaces,  in  whicli 
a  temf)erature  of  1,IKK>  deg.  was  maintained,  these  being  wound  with 
nickel-chrome  wire.  Such  furnaces  were  now  used  by  the  thousaiMi 
for  the  purjiose  of  I  ardcningdies  and  gauges,  the  desiderata  being  a 
clear  atmosphere  ami  certain  control  of  the  temperature.  In  some- 
instunces  these  furnaces  were  al.so  used  for  gear  hardening,  .\nother 
ii.se  for  this  silica  was  in  the  condensing  plant  in  the  manufacture  ol 
nitric  luid  and  sulphuric  acid,  it  being  acid  but  not  alkali  pnx>f. 

.\notlier  important  pnnluct  of  the  cle<tric  furnace  w.as  carlKirun- 
duin,  whidi  was  due  to  Dr.  .Achison,  in  the  I'nited  Statt-s,  who, 
following  up  some  early  work  of  Moi.ssan,  found  that  hanl  crystals 
were  de|H)sited  after  |>assing  a  current  through  a  mixture  of  sand  and 
coke.  The  first  sale  of  this  material  was  to  a  jeweller,  and  was  made 
at  a  price  of  £l7,'i,(KHt  jx-r  ton,  the  luitpiit  of  the  works  at  first  being 
4o7..  |x>rday.  .-Xsit^iiseforgrindiMg  Ixvamc  liotter  known  theoutput 
increased,  and  the  price  rapidly  dro|>()ed  Ii  st  to  £2  per  lb.,  tht>u 
to  a  guinea,  and  then  to  2,h.  per  lb.  .-Vfter  mentioning  .some  of  tho 
usoM  to  which  eiirbonindum  is  put  and  the  extent  to  which  grinding 
by  means  of  it  is  taking  the  place  of  machining  oporation.s  attoution 
was  calliil  to  the  fact  that  it  will  not  grind  st«vl.  for  which  pnrpo.se  a 
hanler  material,  aluniliim  or  aloxite,  has  Invn  intnxlucfsl.  This  is 
prodiu'cil  by  fusing  bauxite,  the  most  imixirtant  depvsits  of  which 
an-  in  the  South  of  France,  although  there  an-  .some  in  County 
.-\nlrini,  which  are  of  uncertain  ciini|>i>sitiiiii.  .\fter  Wing  tn-ateil 
at  the  mines  in  .S»iith  France  the  material  is  sent  to  the  Mancbister 
works  of  the  CarlMirundum  Company,  and  there  convert*-!!  into 
griiidinu  stones,  Ac.  The  Nortiu;  Comjiany,  of  Canada,  also  owns 
MHiie  .•\iueriiNiii  dc|Misit«  of  bauxite.  .Miindiiin  or  aloxite  has  be««l 
found  In  act  well  as  n  refractory,  having  a  melting  puinl  of  2,lC>0  deg. 
.\ii  interesting  (eiiture  of  the  ii.se  of  this  is  that  if  a  silica  inufHo  i» 
wound  with  platiniiin  wire,  the  win-  will  not  withstand  the  Iwat. 
whereas  if  the  siiiiie  wire  in  wound  riiui  d  an  alundum  innflle  it  will 
stand  up  well. 

Finally,  mcitim  wnn  made  of  the  elr«tric  furnace  for  retining 
st<vl.  There  wen-  70  such  funmct-  in  Sheffirld,  having  an  output  of 
|.">ll,IHi;»  l.iiM  per  annum.  They  liavi-  also  U-cn  iiistalleil  at  Itrain- 
In-.',  Ill  i:«H,x,  anil  at  Kelchwortli-  In  fact,  said  Mr  Darling.  tht« 
n-liiiiiiu  id  «l<-el  in  the  elei-tric  fiirnaii-  nuld  sin-t-essfiilly  l>o  carrini 
on  wherever  cheap  (xmrr  was  available.  The  tlrt-nvrn  K.t.hclU 
•■yp-  i>(  fiimai-e,  in  «bich  the  charge  wa-  lieateil  Uit  i  at  thetopand 
botliun,  was  very  luu.b  in  favour  in  Sliellielil. 

The  111  tiirer  concliiiled  by  remarking  that  the  future  of  high- 
tern  |>eriitiirt«  pnM-i>«isiw  and  products  lay  in  more  n-.«<-ar<h  work  hrtng 
carrii-d  lint.  Then-  iiiight  to  !«•  a  big  rlclri.  (iinia.-o  at  the  National 
l'liy«ii  al  l.almratiiry  (or  rc-iean  li  work.  Ins  an v  we  had  only  w-ratehcd 
the  .urdce  of  the  sub).-.  I.  lie  Iio|«mI  iI,  iI  f.in.l-  v«..uM  b.  pri-rsl  at 
the  di«|>.>sal  iif  our  collives  t.i  carrv  ^       '  ' 

the  only  work  id  the  kind  that  wa- 

Held  rii.i  •• 1 'I,.  i..„.i.  ,>, 

steel. 
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Load  Curves  and   Load 
Factors. 

lu  these  davs  there  i.s  frequent  reference  to  the  efiect 
of  load  factor  on  the  economical  operation  of  power  stations, 
and  probably  the  importance  of  this  aspect  is  beginning  to 
be  realised  even  by  the  layman,  though  he  may  have  a 
very  vague  idea  as  to  what  load  factor  really  is.  Although 
load  curves  of  a  given  station  may  look  very  satisfactoiy 
when  selected  for  certain  days  the  state  of  afTairs  is  con- 
siderablv  altered  when  Sundays  and  other  disturbing 
period-s  are  taken  into  account,  and  thus  it  may  be  that 
the  yearlv  load  factor,  which  is  the  thing  that  counts,  is 
comparatively  poor.  To  those  who  handle  such  matters 
all  this  '\»,  of  course,  well  known,  but  it  is  sometimes  not 
fuUv  realised  by  those  who  are  not  in  close  contact  with 
the  subject. 

(n  dealing  with  questions  of  this  kind  grapliical  methods 
undoubtedly  have  some  advantage.  They  serve  to  make 
.things  iilainer,  and  the  whole  thing  often  becomes  still 
clearer  if  models  can  be  con.structed  to  show  what  is  taking 
place.  Twoorthree  years  ago  we  remember  that  an  account 
wa.s  given  by  a  French  engineer,  Mr.  Max  Dit  Bois,  of 
what  he  termed  contour  maps  of  electricity  supply  stations. 
These  were  described  briefly  in  The  Electrician  of 
Sept.  '.'),  li)15.  The  map  is  in  the  form  of  a  reUef  map, 
the  distance  cast  and  west,  for  example,  representing  24 
hours,  whilst  dimensions  north  and  soiith  show  the  time 
of  year.  If  a  section  of  the  map  is  taken  east  and  west 
at  any  date  it  gives  the  load  curve  lor  that  date.  It  is,  in 
fact,  miule  up  of  load  diagrams  on  edge.  We  notice  that 
flif  subjfct  has  now  been  brought  before  the  American 
liiHtitiitc  rif  Electrical  Engineers  by  Mr.  W.  Le  Roy 
|{(»KEUT.s(>.N  anrj  that  it  has  also  been  u.sed  by  Mr.  H.  A. 
i>ARKK,  of  the  Pacific  iJght  &  Power  Corporation  of  Los 
.\iigelfw.  The  niethocl  consists  of  plotting  the  load  curves 
on  •urd.s  whicli  are  then  cut  so  that  the  curve  forms  the  top 
line  of  the  card.  These  cards  are  then  put  together  in 
card  inde.x  fashion  to  give  u  graphical  record  for  the  whole 
year,  forming  a  sort  of  relief  map.  Assuming  that  the 
(•(irds  taki'ii  an-  of  a  h<-iglit  corresponding  to  the  maximum 
Hiiijiial  loud  of  the  station  then  the  upper  part  of  each 
card  HJiowH  llie  u<l<iitional  number  of  units  which  might 
imvi-  bei-n  Kup|ilied  by  thi"  station  if  the  yearly  load  factor 
had  l(<-<-ii  l<K)  per  cent. 

Although  Hu(^h  maps  may  not,  convey  more  to  the  trained 
••nginfiT  thiin  the  loarl  curvejt  to  which  he  is  accustomed, 
wr  Clin  quite  bi-lieve  that  they  would  bring  the  jjosition 
o(  iiti  undertaking  more  clearly  before  the  minds  of  directors 
at  It  lioiird  nieeting,  who  W'juld  see  more  easilv  the  dcsira- 
l.ilitv  of  filling  np  vulh-yM  actually  portrayed  before  their 
•  .  n  viilh-VK  in  a  model  of  thJH  kind.  Such  a  model 
I,  out.  for   in.Htancf,  quite   dearly    the   efTect   of    re- 

difliriliution  of  tlin  load,  such  iu»  takes  place  on  the  intro- 
du'tion  rif  "  miniMHT  time."  Mr.  KoitKitr.sdN  deals  with 
this  point  in  tli<-  <asf  of  oik-  of  the  KtiitioiiH  in  the  United 
SliitcM  urid  hIiowh  that  the  nflernooii  peak  at  present 
••xiNling  would  largely  diMappeur.  This,  howi-ver.  in  in  the 
Hiiiiiin<-r  time,  imd  it  is  more  important  that  such  edect 
dioiilil  b<'  produced  in  the  winter  nirinthd 


Mr.  Du  Bois  used  the  method  of  contours  to  determine- 
the  extent  to  which  reliance  must  be  placed  on  a  second 
station.  For  example,  if  there  is  a  question  of  utilising 
water  power  for  carrying  the  load  above,  say,  4,000  kw., 
a  planimeter  is  run  round  any  contour  lines  for  4,000  kw., 
and  thus  a  fair  estimate  is  obtained  of  the  water  necessary 
for  the  purpose. 

Where  such  problems  as  the  relative  values  of  water 
power  and  steam  reserve  have  to  be  demonstrated  to 
financial  people  who  have  httle  or  no  technical  knowledge 
we  can  quite  believe  that  such  methods  may  be  of  value. 


Review. 


A    Treatise   On   the    Elements    of   Electrical    Engineering. 

Vol.  1.  Direct  and  .Alternating  Current  Machines  and 
Systems.  By  W.  y.  Frankijn.  (London:  Mac-miUan  &  Co.) 
Pp.  X.  +  465.  ■  19s. 

This  book  is  on  the  whole  a  good  attempt  to  present  a 
connected  account  of  the  principles  governing  the  design  and 
operation  of  a  very  wide  range  of  electrical  machinery  and 
apparatus.  There  is  no  doubt  that  it  would  form  a  good  text 
book  for  junior  students  in  American  universities,  and  it 
could  be  read  with  profit  by  those  of  the  same  class  over  here, 
who  were  able  to  appreciate  certain  diftereuces  in  practice  and 
in  treatment  of  the  subject. 

The  author's  work  of  about  12  years  ago,  written  in  con- 
junction with  Mr.  Esty,  and  published  in  two  volumes,  devoted 
respectively  to  continuous  and  alternating  currents,  forms  the 
basis  of  this  book  The  original  matter  has  been  fairly  judi- 
ciously condensed  by  the  elimination  of  detailed  descriptions 
of  machines  which  have  gone  out  of  date,  with  the  result  that 
modern  theoretical  developments  receive  more  adequate  treat- 
ment within  the  limits  of  one  volume  of  moderate  size.  It  is 
not  quite  obviou.s  why  the  author  should  take  such  j)ains  to 
assure  us,  as  he  does,  that  tlie  original  two-volume  work  is  still 
in  print. 

The  book  is  divided  into  four  parts,  of  which  the  first, 
devoted  to  a  review  of  elementary  and  applied  electricity  and 
magnetism  is,  perhaps,  the  most  interesting,  as  it  includes, 
])robably  for  the  first  time  in  a  text-book  of  this  sort,  a  well- 
written  chapter  on  the  electron  theory  and  a  description  of 
such  things  as  a  t'oolidgi^  tube,  a  process  for  precipitating  dust 
electrically,  and  the  vacuum  valve  as  rectifier,  receiver  and 
generator  of  electric  oscillations,  accom'jianied  by  diagrams 
of  the  necessary  connections.  There  is  rather  too  much  insis- 
tence on  a  given  arrangement  as  it  stands,  as  being  tlic  thing, 
a  tendency  very  noticeable  wherever  the  author  is  describing 
actual  machinery  and  apparatus,  and  jirobably  duo  to  the 
dominating  influence  exerted  by  the  standardised  practices 
of  the  great  American  electrical  cor])orations  on  the  intliistrw 
Tlu'  author's  gift  of  lucidity  is  great,  but  cxxvisionally  his 
enthusiasm  for  ])utting  things  in  a  (lopular  form  betrays  him 
into  cluni.sy  forms  of  e-xpri'ssion,  as  when  he  s])eal<s  of  the 
■"  side  push  "  on  a  wire  carrying  current  in  a  magnetic  field. 
The  abvolt.  abanqxTc  and  aboluu,  as  names  for  the  corres- 
ponding absolute  units  sound  curious  at  first,  l)ut  there  is  no 
reason  wliy  their  use  should  not  spread,  as  a  certain  economy 
of  speech  Mil  I  text  can  i)e  attained  l)y  their  use. 

Tlie  .second  |mrt  of  the  book  is  conceini'il  with  direct-current 
iiiachi lies  and  s.vstem.s,  and  as  it  stands  it  is  uniluly  co  n])rossed. 
The  uppendiees  '•"  H  "  and  "  V.  "  dealing  with  eiiaiacteristics 
.111(1  iiriimliirewiiidiiig  sliouid  have  lieen  put  in  the  t-ext  in  this 
section.  'I'lie  opetiing  chmiler  on  electroinagnels  and  tlie 
iim'^iii'lisMi  of  iron  coiilaiiis  among  oth<'rH  two  exlraordiiuu y 
foot  iiol  I'M.  Ill  oiii',  I  hi'  iiiithoi'  (loiibt.s  tiie  wi.stlom  of  iiielndiiij; 
the  I'liiipler  ill  the  boi.li  at  all,  which  he  need  not,  have  done, 
iiH  the  Miihject.  is  ade(|Uiitely  treated  :uiil  is  the  ohvious  iiilro- 
iliiclion  to  till-  rest  of  the  .section  ;  ;inil  in  llie  other,  he  quite 
lightly  iiifoniis  llie  nuuler  tliiit  lii-t  melhoil  of  arriving  at  the 
(oriiiiiia  for  the  iiia;<iietisiiiK  force  williiii  a  lorn,'  soleiioiil 
carryiiii;  ciirreiil  is  nol  as  jiooil  as  I  hut  given  by  him  in  anothei 
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hook.  Thi-n  why  not  give  the  better  metho.l  at  once  '.  The 
statement  made  on  pages  220  and  221,  as  to  the  amoimt  of 
compensating  winding  required  to  prevent  field  distortion  in 
continuous-current  machines,  is  not  correct. 

Th'  treatment  of  the  elementary  theory  of  alternating 
currents  in  Part  III. is  good,  the  diagrams  being  dear  and  well 
chosen.  The  derivation  and  connection  of  three-jdiase  wind- 
ings with  and  without  the  fourth  line  is  e.'JiJi'cially  well  ex- 
jjlaincd.  It  would  have  been  an  assistance  if  in  all  the  vector 
diagrams  an  arrmv  showing  the  direction  of  rotation  of  the 
figure  had  been  imlufled. 


The  discussion  of  alternating-ciirreut  machines  and  systems 
in  Part  IV.  follows  accepted  lines,  except  that  regulation 
problems  might  be  more  easily  exjjlained  by  using  the  charac- 
teristic triangle  of  the  machine  or  transformer,  and  the  deduc- 
tion of  the  circle  diagram  is  rather  roundabout.  Important 
types  of  machines  such  as  the  motor  converter  and  the  com- 
pensated repulsion  motor  receive  no  notice. 

The  inclusion  of  a  short  appendi.v  on  difTerential  equations 
is  of  doubtful  value,  as  the  students  to  whom  this  book  will 
chiefly  appeal  should  get  all  that  and  much  more  in  their 
mathematical  cour<^es.  W.  ('.  Clixtox. 


x\niiual|  Load    Relief    Maji,   Peak    Load   and    Load 

Factor   Analysis.* 


Hy    M'M.    I.E    ROT   ROBKRTSUN 

The  annual  load  relief  map  is  a  device  for  vi-^ualising  the  entire 
loiul  of  the  year.  Kacli  daily  load  diagram  is  marked  off  on  card- 
board and  cut  out.  The  card.s  are  stacked  up  in  proper  daily  se- 
quence, mounted  and  provide<l  uith  graduations  for  kilowatts, 
hours  of  the  day  and  months  of  the  year,  all  properly  ai ranged.  The 
annual  load  relief  map  is  illustrated  in  Fig.  1.  showing  the  Phila- 
delphia load  during  the  vear  111  Hi 
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givingji  eomliined  jx-ak  greatly  e.xeeeding  any  other  peak,  which 
rapidly  inerea.ses  in  height  until  the  middle  or  latter  part  of  Decern- 
her.  when  it  becomes  the  greatest  jx-ak  of  the  year.  As  the  spring 
months  approach  the  eombined  peak  diminishes,  and  finally  near  the 
end  of  Man-h,  disintegrates,  forming  again  the  two  separate  pe:dis. 
While  the  above  is  a  well-known  fact,  the  annual  load  relief  map 
presents  the  changing  condition  in  a  most  striking  manner. 

Duriim  the  iwst  year  or  more  VI  Kuropean  countries  have  adopted 
the  plan  of  .setting  the  clock  one  hour  ahead  during  the  summer 
uunths,  in  order  to  utilise  a  gi'eater  amount  of  daylight.  Nova  Scotia 
ha.s  al.so  adopted  the  plan.  The  cities  of  Detroit  and  Cleveland  have 
praclieally  aceomplished  the  same  thini:  by  adopting  Kastern 
Standard  Time  :  and,  further,  the  Connuiltee  on  Daylight  Saving  of 
the  Chamber  of  Con\meree  of  the  I'nited  States,  in  its  rejxirt  of 
February  I.  IDIT.  reeonnnended  that  Congress  adopt  the  plan 
throughout  the  Cnited  States. 

The  ainiual  lo.td  relief  n\ap  will  Ix-  found  useful  in  conjiniclion 
with  the  .study  of  theefftvt  of  daylight  saving  on  peak  loads,  .\dvai\c- 
ioL'  the  eloek  will  have  the  same  ctTc<'t  as  shifting  the  day  load  back 
fiiMu  the  night  load.  By  shifting  Imek  the  day  hwd  the  valley 
ia-tween  the  ."i.O  p.m.  and  S.O  p.m.  |H-aks  will  extend  over  a  lonter 
lieriiwl  during  the  suunuer  :  this  v.\lley  may  even  extend  over  the 
.iilire  year,  eliminating  the  big  |>eak  by  breaking  it  into  the  two 
■jiarate  big  oni>s. 
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A  diitiiMiive  featnii'  biiaiubt  out  by  the  anniiid  load  relief  map 
In  (he  eonloiir  of  the  dii\  loud  which  ia  eoteii-<l<-nlly  uindiiiii  through 
out  Ibe  yciir,  alwiiVH  piekiiig  up  bi-lwciMi  7.0  a.m.  In  HO  ii.iii..  Iiii\  iirg 
a  vnlli'V  III  noon,  ntul  ihi-n  fiilliiiK  o:T  puin  liiiill>  nl  nbout  .'i.ll  p.m. 
Till*  xlaiid/*  out  clearly  on  the  iiliniliil  load  rebrf  map. 

The  night  load  wlii<  b  pii  k«  up  rapidly  nl  K.il  p  m.  iii  inidKiimmer. 
and  III  itboiil  I  :tO  p  Ml  In  .'i.ll  p.m.  in  wililer.  ri>irei<|MiiiiU  •  lonely  to 
the  lighting  loud  :    il  Ihuhii  iibniptly  im  the  hour  of  MUiiHel.  anil  (alls 

otT  r.ipiilly  lifter  r bmg  il«  p<nk  value.     .\(ler  iiiiilnighl  it  m<H1<<» 

diKMi  lo  n  low  viibii'  and  diu|*i  iifT  idliKitl  rntiiely  when  (br  Klrerl 
livhiiiig  i;i>e«  "H  mar  ^iiiiri«e. 

lliiriiig  Mil'  xumiii'-i  Miiiullw  then'  nie  ibro- di<lini  I  |K'ak>  one 
oi'i'iirrinu  idioiit  Nil  .i  iii  ,  mir  nboul  'i.o  p.iii  .  and  Ibe  ibiril  idioiil 
H.il  )>  III.  Willi  the  a|i|iriM<  liiiiH  (all  and  «mlei  iiionlbn.  and  ii>  ihe 
mill  'I'l*  larliri  eai  b  ila\  Ibr  M.O  p  ni.  (Miik  mii\e«  baik  toward  the 
.'i.tl  p  rn.  p  'Ilk,  mill  ii'  o  ibe  end  of  SoplemlMT  the  two  (irakK  o\prUp, 

•  \lMtin  t  III  r.r  "  111  tlif  rro'itihiiw*  "1  lb"'  Xraorii  All  holiliili' 
i(  KU'tflc  ■.'  KJigl ' 


In  Older  !<■  entirely  eliiniuiite  the  big  |M-»k  in  I'hilMlrlpbiA.  it  is 
I'HlimatiHl  Ibiil  the  eltx'k  nliould  In-  put  foiw:iid  1]  htnitx.  Fig. 'i 
illuslrate<i  wbitt  nin;bl  ba\  e  biiii  Ibr  elleet  on  the  |iriik  loiol  in  Fbibi- 
delpbia,  had  di.\b;;bt  *«Mig  Ih.ii  iido|.t<d  lUiiiig  llUtl,  The  >bift- 
iiig  l.iuk  of  the  da>  loml  would  aUo  eaiice  it  to  oMilap  ttir  early 
morning  biad  to  a  un-aliT  i-xtent. 

(tlher  diiigrain*  u'iM'ii  m  Ihe  original  l'ii|>«'r  i>liow  niinilnr  rrtrolo  of 
ibivbgbt  HiiMiig  on  (M-ak  Umdi.  in  <  leM'laiid  and  IVlioit.  The  Uilal 
load  on  any  renlral  nlation  ina\  In-  dixided  into  two  Kprlinu!!  an 
(ollona:    lbi>e  load  ;    top  litiid  :    the  iiim  of  wluib  i-<pial>  llip  niiniinl 


|N-ak  load,  the  iln  idinu  liiir  Ih-iiiu  n  miiltir  <<(  iiidi: 

Viler  avuminu:    ii>v  diMibny  line  Ik-I".-.ii  Ibe  ba^    .oid  tb.    lop 
«e.lioii«   o)    the   biad.    the   annual    load   lai  lor   ("I    lli.  n 

and  the  annual  lo.nl   (netoi   (or  the  1..).  »<s  lion  ma\  I 

Irom  the  :i(k"i  daily  load  iiiise*  loxeiing  \\\v  >enr  in  .,  !  •  i 

n  gi\en  aiiiiiinl  load  factor  of  Ihr  (olid  Imid,  llip  in>iiipiil<.<l  load 
fne|4iri<  of  llip  bnw  and  lop  ncttnmn  will  not  \ary  grrallj  l>rlwi>rn 
varfoil*  iwiln*!  Klnluma,  «»  i>ll  erntral  «l«lion»    have    very    Miiiilnr 
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load  diagrams,  and  considerable  variation  in  the  individual  load 
diagram  may  take  place  before  the  load  factors  are  affected. 

The  author  tabulates  load  factors  of  the  base  and  top  sections  of 
the  load,  corresponding  to  a  number  of  selected  dividing  lines,  and 
repeated  for  several  annual  load  factors  of  the  total  load. 

The  results  are  most  illuminating.  For  instance,  in  the  case  of  a 
tentral  station  havins  an  annual  load  factor  of  40  ])er  cent.,  there  is 
5()  ix?r  cent,  of  the  load — i.e.,  top  load  ^\hich  has  an  annual  load 
factor  of  only  6  per  cent. — i.e.,  there  Ls  equipment  in  such  a  plant 
sufficient  in  capacity  to  carry  .50  percent,  of  the  maximum  load  which 
is  idle 'J4  per  cent,  of  the  time.  Similarly  with  a  30  per  cent,  annual 
Joad  factor  there  Ls  equipment  in  this  plant  sufficient  in  capacity  to 
<arry  6fJ  per  cent,  of  the  maximum  load  which,  is  idle  i)5  per  cent,  of 
the  time.  Any  one  having  difficulty  in  conceiving  these  facts  will 
find  that  the  annual  load  relief  map  will  aid  in  making  them  clear. 
Here  the  "'  dividing  line"  becomes  a  dividing  plane.  The  top  sec- 
tion of  the  load  above  the  plane  for  the  entire  yeai-  is  indeed  very 
small  H  hen  the  dividing  plane  is  at  50  per  cent,  of  the  maximum  load 
or  above. 

The  empty  void  between  the  contour  of  the  load  and  a  horizontal 
plane  placed  at  the  tip  of  the  highest  peak  represents  the  business 
that  a  c-entral  station  can  theoretically  cany  along  «ith  its  present 
busjncs-s  without  increasing  its  equipment.  If  the  central  .station 
load  factor  is  33  per  cent.,  then  this  void  rei)iesents  200  per  cent. 
of  the  bu-si-iess  already  carried.  In  cutting  out  the  cards  of  an 
annual  load  relief  map,  if  the  upper  half  of  the  card  is  saved  and 
stacked  uj),  the  mass  of  cards  will  rc])resent  the  additional  business 
that  could  be  carried  in  theory  by  a  central  station  without  iiKTeas- 
ing  the  capacity. 

The  familiar  daily  load  diagiam  is  plotted  by  practically  all  elec- 
tric light  and  p<jwer  companies,-  but  when  considering  the  load 
throughout  the  ye^ir  it  is  difficult  to  obtain  a  compreliensive  idea 
of  the  whole,  since  it  is  nece.s.sary  to  glance  separately  at  the  gieater 
jiortion  of  36.5  sheets.     .Such  a  record  locks  up  a  desired  vision  in 


Correspondence. 

KI.K(  TKir  POWER  SUPPLY  IN  GR.EAT  15H1TAIX. 

TO    THK    KDITOR    OK   THE    ELECTRUIA.N. 

Sir  :  The  int<*rin)  report  of  the  Coal  Con.servatiuii  Sub- 
-•■oniniittee,  \vhich  was  released  about  two  months  ago,  has  ,so 
far  evoked  very  little  seriou.s  criticism,  and  whilst  I  realise  that. 
(KThaps.  it  i.s  not  advisable  for  the  opponents  of  tlic  report  to 
be  in  a  hurry  to  di.sclose  their  sidi-  of  the  case,  yet  I  feci  that 
it  in  time  that  some  of  the  one-sided  statements  slioukl  be 
« iialleii'.'i'd,  and  1  venture  to  oiTer  the  foUowinf;  comments,  in 
the  hope  that  others  will  take  up  the  matter,  and  not  allow 
thov  unacquainted  with  the-  details  to  swallow  the  report  as 
beinj!  the  one  and  oidy  cure  for  the  health  of  our  electric  jiower 
Hii|i|ily. 

One  cannot  h-  Ip  noticic^!  at  the  outset  that  the  report  is 
<iate(l  April  Mi,  I'.tl",  and  the  fact  that  it  has  been  kept  secret  so 
lonjj  when  such  vital  interests  were  a*  i.sKiie,  iniiniMJialcly  rai.ses 
Mlinpieion. 

I  have  read  the  report  several  times,  and  fail  to  (ind  anv- 

iUma  in  it  that  can  be  said  to   ■  aH.sisl  || neiny."  unh'ss  such 

•i-neiny  be  the  iiiiinicipalilieH,  and  the  Ioih'  of  ilie  report  siig- 
ftmUt  thin.  SuMpi<-ioii  »h  deepened  Klill  niore  when  we  see  tlie 
wnv  ill  which  the  Hoard  of  Trade  endeavoured  to  ignore  thai 
iiMiiii'  iiMJiticft  in  the  co:iipoNiti»ii  of  IIm'  lorninittei'  is  appointed 
I..  I.  p.. It  ..11  the  electric  ..^upply  of  Oreut   Hiilain. 

I  l-'l  It  IS  ii|i  to  the  iiiuiiii'i)ialilie.><.  Ihiougli  the  I..M.K.A.,  to 

I    >i-  u  counter-report,  Keeinx  that  the  Coal  Conservation  Sub- 

. ,,   ,iiii«tei>  whii-h  in  without  a  municipal  re|.resc"ntativi',  has  si. 

\i  led  iiiiiiiicipal  owiM-iriliip. 

i.irk«  on  III.-  ri-piiit  itself. 

'     M.iide  to  mIiow  a  '■  total  iioHsililr  iniliiinal 

ilKKl  per  aiiiiiiin."      Not.-  cHrefuJIv   the 

■    national  advantage.  "     N,,  word  as  to 

I'  tc...ult. 

"olewortHy  ill  it*  HJIeiiee  un  t<i  the  cost  of  eHtab- 

b  •  -fiitioiiM  and  trunk  roadt  to  id. tain  the 

0   ■  .iredto.     Not  a  mngji.  (i^-ui..  I,  gi>/,.„  „„ 

'■  ''  «ill  be  invi.lved.  or  the  iilliiiiato  price 

..»    expect    to   pun  haMc  the  |m»er  ;     lliene  and 

■  .1  fiiiiincial  po.nti  are  conveniently  ignored. 


Some  enlightenment,  however,  is  vouchsafed  in  appendi.x  D, 
page  26.  It  is  there  stated  that  in  regard  to  the  North  East 
Coast  operations  that  "  its  development  and  the  growth  of  its 
profit-earning  capacity  were  considerably  delayed  by  the  work 
which  had  to  be  done  from  time  to  time  and  the  sacrifice  that 
had  to  be  made  to  secure  uniformity  of  system."  If  this  has 
been  the  case  in  one  district,  what  will  be  involved  for  the 
whole  of  Great  Britain  ? 

The  location  of  some  of  the  larger  existing  power  stations  is 
criticised,  but  here  again  not  the  slightest  indication  is  given 
that  suitable  sites  are  obtainable  which  will  embrace  the  three 
essentials; — viz.,  (1)  an  ample  supply  of  water,  (2)  clo.se  pro.\i- 
mity  to  coalfields  to  efiect  saving  in  transport,  (3)  to  be  within 
reasonable  di.stance  of  the  districts  to  be  supplied. 

The  Newcastle  District  is  held  up  as  a  pattern  for  the  rest  of 
Great  Britain,  but,  of  course,  no  more  ideal  district  could  be 
found  for  such  a  scheme,  and  this  is  adniitted  in  appendi.x  D, 
on  page  26  of  the  report,  where  it  is  stated  that  in  coal,  iron 
and  shipbuilding,  the  North  .Bast  Coast  figures  represent 
respectively  and  approximately  one-fifth,  one-third  and  one- 
half  of  the  nation's  output. 

Again,  the  prices  charged  on  tlie  North  East  Coast  are  com- 
pared with  the  Lancashire  area.  Here,  of  course,  is  the  old 
saying  that  figures  can  be  made  to  jirove  anything,  aiul  the 
usual  misleading  "  average  ""  is  taken  to  justify  the  claim. 

I  venture  to  say  that  if  the  prices  charged  to  individual 
consumers  on  the  North  East  Coast  be  compared  with  those  of 
mimicipalities,  where  the  consumers  take  equal  cjuantities  of 
power  under  similar  conditions,  there  will  not  be  found  to  be 
that  large  difference  which  the  report  suggests,  particularly 
bearing  in  mind  that  the  municipalities  pay  a  fixed  interest  on 
their  capital,  and  also  make  definite  repayments  of  capital  each 
year. 

Great  stress  is  laid  upon  the  necessity  of  one  large  con- 
trolling body  of  i)nvate  interests  for  the  electric  supply,  and 
comparison  is  made  with  the  railways,  but  there  is  this  im- 
mense difference — under  the  proposals  for  the  electric  power 
supply  there  would  be  an  absolute  nionoiioly  ;  but  this  has  not 
been  the  case  hitherto  with  the  railways — for  instance,  a 
passenger  from  London  to  Edinburgh  had  the  option  of  not 
less  than  three  routes,  and  each  company  did  their  best  to 
make  that  particular  rout  ■  the  most  attractive, 

\Vc  have  heard  a  great  deal  lately  of  the  souUcssness  of  the 
War  Office,  and  one  knows  to  their  sorrow  what  Government 
Control  means  in  business,  and  many  examples  could  be 
quoted  of  the  deterioration  of  ])ublic  services  once  they  have 
become  merged  into  one  inunense  individually-controlled  con- 
cern, such  as  is  now  propo-sed  for  the  electric  power  supply  of 
Great  Britain — ,soulless  is,  1  think,  the  best  description. 

As  against  these  examples  let  us  consider  the  tramway 
sy.stems  of  Great  Britain.  Can  it  be  said  that  the  Liverpool, 
JIanchester,  Leeds,  Birmingham,  Shelfield  and  (ilasgow  (to 
quote  a  few)  systems  are  exan\ples  of  municipal  mismanage- 
iiiciil,  and  can  any  com))any-mamiged  undertakings  sliow 
better  results  than  these?  Similarly,  with  electric  |  o  ver' 
sup|)ly.  it  has  yet  Id  lie  iiini'nl  that  ])rivalc  ownership  and 
management  is  better  llian  a  iiiimiiipal  one. 

The  fetish  of  super-stations,  I  know,  is  tile  reply,  but  such 
reply  can  only  be  acce])ted  if  backed  up  with  <|ciiiiitc  proof 
that  the  change  is  going  to  i)e  a  sound  one  not  o)ily  nalionally 
but  rmaiKiaily,  unless,  id  course,  the  nation  is  prepared  to  pay 
fur  the  advantage  il  will  oi)tain  in  tiie  calculated  cnnseivation 
of  its  coal  supply.  It  is  iiioiisl runs  to  suggest  thai  an  indi- 
vidual must  pay  mmr  for  his  elect riiily  in  onjei'  Ic  benefit  the 
nation  by  conserving  the  c  .a!  supply. 

The  aspect  of  \\\-  question  from  the  electric  .suppl\  legisla- 
tion point  of  view  is  lalioured  at  great  Icip^lh,  ami  hcic  again 
the  municipalities  come  under  tip'  whip. 

It  is  well  known  that  t.'ie  dcsiic  ul  the  powri  (iiiMpariics  was 
to  traviTse  all  districts  and  scoop  up  the  large  and  remunera- 
tive consiiiuiTH.  leaving  the  small  and  unremunerativc  ones 
to  the  miiiifripality.  and  this  idea  is  still  running  in  their 
inindM,  as  on  page  111.  piiiagiaph  Id.  also  page  M.  of  the  report 
they   suggest    thiit  til"   new   aulhoritv   lake  ovec  all   existing 
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undertakings  and  systems,  except  "  possibly  the  lighting  and 
small  power  consumers."  Here  in  a  nutshell  is  the  answer  to 
the  insinuations  made  against  municipalities  in  the  second 
jparagraph'of  the  footnote  on  page  13,  and  indirectly  hinted  at 
in  appendix  B. 

It  is  not  that  they  (municipalities)  have  undercharged 
.power  consumers  and  overcharged  for  other  services.  If  any- 
thing, the  reverse  is  the  case,  and  innumerable  instances  couJd 
be  quoted  to  show  that  the  .sale  of  power  at  low  jjrices  has 
-enabled  the  charjie  for  other  services  to  be  reduced. 

It  is  the  small  consumer  that  is  a  drag  on  an  undertaking, 
■unless  there  is  a  preponderance  of  large  consumers  to  make 
the  small  ones  a  negligible  quantity,  and  that  is  why  the  report, 
suggests  the  new  authority  take  over  the  large  remunerative 
.supplies,  leaving  the  small  and  unrenuinerative  ones  to  local 
bodies. 

Whilst  the  legislative  difficulties  of  powt-r  companies  are 
<Miiphasised,  nothing  is  said  about  similar  difficulties  that 
municipalities  experience.  They  are  bound  to  accept  all  con- 
.sumers,  large  or  small,  and  treat  all  alike,  and  they  are  always 
jealously  watched  l)y  gas  authorities  and  others,  to  see  that 
they  do  not  exceerl  their  legal  jiowers  (the  recent  Hackney  case 
is  a  notable  exam|)le). 

Very  few  undertakings  have  jtower  to  hire  apparatus  or 
« arry  out  any  installation  work  :  all  extensions  to  the  plant 
and  mains  have  to  receive  the  solemn  .sanction,  after  due  in- 
quirj'.  of  the  L.G.B..  and  the  annual  interest  anil  repayment 
of  loans  have  to  be  rijjidly  a  iliered  to.  The  municipality  is 
bound  to  the  four  corners  of  its  |irovisional  order  area,  and  any 
new  business,  althou<:li  a  sound  commercial  proposition,  is  out 
of  the  question  if  there  is  the  slightest  sujitiestion  of  preferen- 
tial charges. 

Give  the  munici]ialities  the  same  power  as  it  is  proposed  to 
■give  to  the  new  ele<trie  su|>plv  aiithoritv.  and  tliere  is  no  doubt 
that  the  same  saving  in  coal  will  be  realised  at  a  far  less  capital 
outlay. 

It  is  amusing  to  .see  the  pretty  little  falile  at  the  foot  of 
page  II  resuscitated  in  a  .serious  (iovernment  re|)ort.  Doubt- 
less the  author  of  it  imagined  liim.self  to  be  the  only  man  in 
London,  probably  the  superman.  He  appears  to  have  quiti- 
overlooked  the  fuet  tliat  the  station  supplyiii'.;  his  office  lijilit 
niav  equally  look  another  mans  breakfast  and  supjily  the 
power  for  a  third  num's  train.  A  proposal  which  ha.s  to  resort 
to  su<-h  arguments  for  its  backing  must  evidently  be  a  very 
thin  one. 

It  is  also  verv  pathetic  to  see  the  feeble  attempt  maih'  on 
]>age  1.^)  of  the  rejiort  to  obtain  the  support  of  the  Labour 
Party  by  dangi  !i>j  before  their  eyes  the  idea  of  a  universal 
supply  of  cheap  electricity.  Perhaps  the  authors  of  the 
report  cotdd  <'tdiKhten  us  as  to  how  far  this  has  been  realised 
in  all  the  workmi'o's  houses  in  that  "  clean  cut  example  "  of 
till-  North  Kast  Coast.  , 

In  concbixiiin.  I  would  sav  that  it  behoves  every  nuinicipal 
<'ngineer  to  carefully  study  the  report  and  see  that  IkUIi  .sides  of 
the  <|uestion  are  fully  laiil  before  their  n-spective  .Mendiers  of 
PnrlianiiMit.  as  that  is  the  most  etlective  niethod  of  counter 
acting  llie  atti'mpt  beitiu  made  to  laki'  advantage  of  war  con- 
ditions to  hustle  till'  nation  into  handing  over  our  electric 
power  supply  to  the  .loullejwneiw  of  Company  ownership,  whose 
inrentive  (aeeordmu  to  appeiidi.x  (',  para.  K)  is  "bigger 
protit.s "  ;  or.  to  |iul  it  tersi'ly.  I'oal  conservation  is  mere 
camouflage  for  the  creation  iif  a  liU)ie  private  nionopoly  of 
iiur  electric  power  supply.— I  am.  tcr., 

<  iirlisle,  Fell.  "JJ.  Kkk.ii.  W.  I'ih.sk. 

r.S,  The  above  wii-t  written  before  the  slatemi-llt  of  the 
IM  K.A.  appeari'd  To  In*  corfet,  of  coiinte.  it  should  be 
■   slatoment  of  the  IM.K.A.  Council.  ' 

Th<'  commi'nl  b\  the  lion,  secri'larv  that  the  views  set  forth 
iiiKV  not  be  a^Ti-eiilile  to  ninny  of  the  smaller  undertakings  is 
I'Hpeemlly  nolewortliv.  when  one  r'-nieinbi-pt  the  long  striigKle 
to  mIiI^iiii  a  mori'  adeipiate  repremMilation  of  •.ueli  underlakillgs 
oil  the  council. 

1 1    will   be  inlere.siiiig   to   watili    how   tl puii<oi«  o(   H"' 

'   1  -ukT  fry  "  will  be  considered  nml  res|X'cted.  -  K.  \\  .  V 


LONDON  ELECTRICITY  SUPPLY. 

TO   THE    EDITOR   OF   THE    ELECTRICIAX. 

Sir  :  In  the  current  i.ssue  of  one  of  your  contemporaries 
there  appears  a  statement  purporting  to  be  the  report  of 
the  Committee  of  the  Conference  of  Local  Authorities  owning 
electricity  undertakings  in  Greater  London,  appointed  to 
confer  with  the  Special  Committee  of  the  London  County 
Council.  The  report  in  question  was  prepared  in  draft  fonii 
for  the  consideration  of  the  Electricity  Committees  of  the 
various  Councils  forming  the  Conference,  and  was  issued  as 
a  .strictly  private  and  confidential  document. 

As  a  matter  of  fact,  the  draft  report  was  considerably 
amended  at  a  meeting  of  the  Conference  held  on  20th  inst.. 
and  even  as  it  now  stands,  it  is  only  intended  to  form  the  basis 
of  discussion  with  the  London  County  Council. 

It  is  to  be  regretted  that  documents  intended  for  Committee 
use  only  should  be  forwarded  to  the  Press,  and  that  exlitors 
should  consent  to  the  publication  of  same. 

On  behalf  of  the  Conference.  1  wi.sh  to  state  that  imme- 
diately any  definite  action  has  been  decided  upon  between  the 
London  County  Council  and  the  Conference,  full  publicity- 
will  be  given  through  the  columns  of  the  technical  and  the 
daily  Press.— I  am,  &c., 

London,  Feb.  22.  Fred.  Tait. 

Hon.  Sec.  Conference  of  Local  Authorities  owning 

Eleciricity  Undertakings  in  Greater  London. 

[.Vs  will  be  gathered  from  the  above,  we  gave  no  report  of 
the  document  in  question,  and  we  agree  that  such  publication 
is  wholly  undcsirab  e. — Ed.  E.\ 


EXCESS  PROFITS. 

to   the    editor   ok   the    ELElTRIl  IA.\. 

Sir  :  The  large  amount  derived  from  excess  profits  duty 
has  led  to  the  a.s.sumption  on  the  part  of  Labour  that  a  great 
deal  of  profiteering  is  going  on.  May  I  be  permitted  to  point 
out,  however,  that  before  any  firm  can  l)e  siiid  to  be  iirofiteering 
it  is  neces,sary  for  it  to  be  making  nearly  seven  times  its  pre- 
war profits.  For  instance,  suppose  a  firm  has  made  an  average 
pre-war  profit  of  £4.tlO().  Seven  times  that  amount  w.>uld  be 
i:2.S,(M)0.  Allowing  for  the  £2<l(l  extra  profit  perniitt^l  by  the 
Act.  the  amount  liable  to  exi<'.ss  profits  duty  wouhl  be  £2.-<,(HKi. 
minus  £4.2(K).  or  £2.l.8K).  Eighty  per  cent,  of  this  is  £l".i.04(l. 
leaving  £8,1K)(>  on  which  income  tax  at  ."is.  in  the  £  is  re(|uin>d 
(£2,210).  leaving  a  net  profit  of  £6.720.  The  jire-war  profit 
of  £I.IHM1  was  subject  to  an  income  tax  of  but  l.s.  in  the  £ 
(£2«HI),  leaving  a  net-pre  war  profit  of  £3.8<X>.  as  against  the 
profit  "  on  paper  "  of  £().72o  to-day. 

There  is.  however,  a  most  im|mrtant  |>oint  t«.  be  taken  into 
consideration.  The  pound  to-day  is  a  very  different  kind  of 
po  ind  to  the  jin'-war  |Hiund,  as  has  been  fully  recogniswl  by 
the  large  advances  in  wa^i-s  given  to  the  worki-rs  generally. 
Receivers  of  dividends  are  paid  with  the  same  kind  of  ptuind 
as  receivers  id  wages,  and  have  to  pay  the  sjune  increnseil 
prices  for  conmiodities.  Tiie  pound  to  day  may  be  taken 
roughly  as  equal  t<i  12s.  in  pre-war  days.  Therefore,  in  order 
that  the  lirir.  in  question  should  be  placed  in  the  same  |>osition 
as  it  occupietl  in  prewar  times  the  net  profit-s  should  be 
£i">,;i;iO,  or,  as  1  stated  previously,  it  would  have  lo  earn  ap- 
proximately seven  times  its  prewar  profits.  I'lilil  it  has  done 
this  no  question  of  profit ei-rini;  can  ansi-.  Oiitsiib-  |ms.sihly 
a  few  shipping  firms,  how  many  concerns  ari'  in  this  po.sition  ? 
I  should  say  absolutely  none.  When  the  total  nlwence  «d 
short  time,  and  tlo'  opportunities  for  boys  and  girls  to  earn 
vi-ry  high  wajies  are  taken  into  coiiHidcralion.  the  war  has 
undoubtedly  benefited  laliour  us  a  ela.ss,  wh>'reas  ownep<  of 
capital  as  a  cla.ss  havi<  siitTered  very  considerably,  as  is  seen 
no  only  in  the  r>M.  income  tax  and  excess  profits  duty,  but 
also  in  the  depreciation  of  securities,  whiili  the  chairman 
of  one  (d  the  bi^  trust  companies  has  put  at  no  lew*  than 
£7«Hl.(H)(i,0(m.  It  IS  not  unreasonable  to  ask  Labour,  when  they 
talk  o(  pioliteeriiiij  and  equal  sacrifices,  to  give  ju»t  eonsidera- 
lion  t<    these  facts.      1  nm,  Ac. 

I'-i   1    '     I     1       •■■  T.    H.   .loHNSTXIX, 

Mann  i  'g  Oinrtorof  the  Bri<tol  Pottery. 
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The  Glasao^v  Tranicar  Accident. 


The  report  of  Col.  J.  W.  Pringle  on  the  tramcar'  accident  which 
occurred  on  Dec.  5  on  the  XetherleetoKirkleeroutehas  been  issued. 
After  describing  the  tramcar,  route,  &c.,  the  report  points  out  that 
Motorman  Carnegie  agreed  that  the  accident  was  caused  by  high 
speed,  and  thinks  that  he  was  taken  by  surprise  by  finding  himself 
nearer  to  the  curve  than  he  had  expected.  It  is  possible  that  he 
applied  the  hand  brake  too  powerfully,  with  the  result  that  the  wheels 
locked  and  skidded  on  the  greasy  rails.  After  the  accident  the  car 
was  pulled  up  on  to  its  wheels,  and  drawn  on  the  rails  into  the  depot. 
The  wheels  were  tested  and  found  to  gauge,  with  the  flanges  unin- 
jured. After  a  new  trolley  standard  had  been  fitted  on  to  the  roof 
of  the  car,  as  he  found  by  personal  inspection,  it  was  possible  both  to 
drive  and  control  the  car  without  any  alteration  to  the  controller  or 
brake  equipment.  Mr.  James  Grierson,  permanent  way  engineer, 
gave  evidence  that  the  only  wheel  mark  found  was  on  the  roadway 
outside  the  outer  rail  of  the  curve.  It  commenced  about  oT.Vft. 
from  the  tangent  point  and  extended  for  6  ft.  or  8  ft.,  but  not  con- 
tinuously. On  a  curve  of  60  ft.  radius,  assuming  the  centre  of 
gravity  of  the  loaded  car  to  have  been  6  ft.  above  ground  level, 
overturning,  due  to  the  effect  of  centrifugal  force,  will  theoretically 
take  place  at  a  speed  of  about  19  miles  an  hour.  The  safe  limit  of 
speed,  beyond  which  danger  of  derailment  or  oveiturning  may  be 
anticipated,  is  5  to  6  miles  an  hour.  With  worn  rails  a  speed  of  more 
than  4  miles  an  hour  is  inadvisable.  The  general  evidence  on  the 
point  of  speed  did  not  warrant  the  conclusion  that  the  car  was 
travelling  at  19  miles  an  hour  when  the  accident  took  place.  But 
curve  resistance  rapidly  increases  as  rails  and  flanges  become  worn, 
making  "  shppage  "  more  difficult.  In  this  case  also  the  wheels 
appear  to  have  been  locked  by  an  over-powerful  application  of  the 
hand  brake.  There  would  arise  a  tendency  of  the  front  wheels  to 
bind — particularly  on  a  track  with  a  guard  to  the  inner  rail,  and  of  the 
rear  wheels  to  lift — in  the  case  especially  of  a  tramcar  with  long  over- 
hanging platforms  in  front  and  rear  of  a  single  truck.  That  such  a 
lift  took  plate  is,  I  think,  clearly  proved  by  the  fact  that  only  one 
left-hand  wheel  mark  could  be  found  outside  the  rail.  The  violent 
jolt  resulting  from  the  momentary  check  so  caused  would  allow  of 
time  for  the  centre  of  gravity  of  the  car  to  swing  outwards,  owing  to 
the  load  of  passengers  shifting  in  that  direction.  In  combination 
with  the  action  of  centrifugal  force  at  the  same  moment,  overturning 
would  result  at  a  lower  speed  than  theoretically  required. 

There  are  now  two  further  points  for  consideration:  (1)  The 
infficioncy  of  the  hghting  in  Qucen's-drivc  ;  (2)  the  suitability  of 
ladu  between  the  ages  of  Ki  and  18  as  tramcar  drivers.  (I)  The  Cor- 
,|H>ration  furnished  a  plan  showing  the  positions  of  the  lighted  and 
iinlighted  Btrcet  lamps  in  the  neighbourhood  of  the  site  of  this 
.;'.■.  idvnt.  Carnngie  stated  that  the  lighting  was  insufficient,  that 
the  whole  of  Qucen's-drive  was  dark,  and  that  the  light  at  the  corner 
">f  Victoria-road  could  not  be  seen  until  the  car  was  practically  on 
the  lurve.  I  think  his  complaint  is  justifiable,  and  that  darkness 
wat  a  factor  of  iinpoilanc:e  in  this  rase.  As  regards  general  illumina- 
tion, there  i»  no  lighting  on  the  south  side  of  Queen's  drive  along  the 
«idi<  of  the  Park  for  2.")ll  yds.  of  tramway  track  preceding  the  curve. 
H  niniilar  lighting  restrictions  obtain  over  the  whole  of  this  tramway 
•yntem,  I  am  not  Kiirprised  to  hear  that  darkness  of  the  roads  is  a 
■lintinct  dcliTn-nt  to  women  offering  themselves  for  training  as  motor  . 
driver»,  and  airounts  in  part  (or  the  Corporation  losing  the  services 
of  many  lapsbli;  women  already  trained  as  drivers.  Moreover,  sharp 
curveii.  where  H|M)eil  or  stop  regulations  have  been  imposed  in  the 
intiTi-ntu  of  Kafety.  rri(uire  to  be  clearly  defined  in  both  directions 
by  "tM-iisI  lighting  iluring  the  hours  of  darkness.  War  has  brought 
in  ila  train  unavoidable  handicaps  to  safety  conditions  in  several 
•lirrrtion«  ;  but  I  cantint  agree  that  a  policy  of  over-darkened  streets 
«tid  rcilii.  timi  ill  tranii  ar  lighting,  ilictated  mainly  by  nervousness 
III  •oniic'liori  with  pupislhli-  mr  raids,  is  iinovi.idabie.  I'ublic  safety 
will  1.C  lie. I  ,crvci|  liy  ft  greater  degree  ol  dlllused  light  in  the  streets. 
Men  '.n  r  21  yi-arn  of  age  wore  alone  employed  on  the  Glasgow 
ir.imw.ty«  in  motormi-M  in  pruwor  limes.  'j'hi>  normal  number 
i.-.|iiif,,|  I.,  curry  on  I  hi-  luirviee  Ih  l,7lltt.  and  then;  are  now  only 
l..'i.'.x  ilrn.r..  The  piiniiion  with  regard  tr,  the  staff  nf  inotnrmen 
i...m|„.r.il  ttith  llt|4)  ix  that  the  ( '.irpi.ratlon  have  replaced  :i(l2 
rn..l..riiien  •.\,r  21  yearn  old  by  21111  wnnicn  and  •1(1  luds,  and  have 
»»rrn  una  I.I.)  to  till  u|.  vo.onciii.  to  tin.  iiumbir  of  1011.  In  my  opinion 
Uy,  at  tl...  ttg«  of  II)  will  not  be  found  t.i  have  reached  their  full 
growth,  .ithrr  phy«i.olly  or  m.-nlally.  In  the  growing  stage  Ihev 
will  lire  inor.'  rnpi.lly.  with  the  reoull  that  their  powir  of  conccntra- 
lion  will  H»g.  'Ihiy  are  Ikrk  fully  ilevelopcil  in  cmiiparison  with 
girl.  ..f  I'i  Til.  1.  .1.1  1,..,,  ,„  I  lie  age  ol  men  cmphiycd  in  the  very 
'"'■  'Iriver  fr.im  21  to  lU  entails  too  great 

"   '  '  for  the  policy  to  prove  nei'vptnblo 

*'"  My  eon<  liiKions  on  lliin  eaniiaro:— 

(.1)  llovt  111-  ,1  i.|.iil  »u  .,.UM.<I  by  lo.i  high  pipeeil  on  a  sharp 
eurvp.  and  that  Ihn  miMpplieation  of  the  mechanical  brake  wan  a 
laclor 

''      '  'hat   t'arnegie  wn«  not 

•'"  ■iiig   the  ciirvi',   and    I 

""  '  I  within  «afe  limits 

'•"'  HI   l^iieen's.lrlve 

'  "  I'M.  and  poiwiblv 

,.l  ..  '  • 


1  make  the  following  recommendations  : — 

(n)  That  all  cars  should  be  brought  to  a  standstill  in  Queens-dri\ . 
and  Vietoria-road  before  entering  the  sharp  ctirve  connecting  tht;i5 
thoroughfares. 

(6)  That  Queen's-drive  be  better  illuminated  by  night,  and  that, 
in  particular,  a  street  lamp  be  kept  lighted  on  the  south  side,  opposite 
the  tangent  of  the  curve,  as  a  special  indication  of  the  stopping  place. 
These  compulsory  stopping  places,  imposed  by  safety  requirements, 
are  commonly  marked  by  day  by  distinctive  colouring  of  a  standard. 
By  night  the  necessity  for  marking  is  even  greater.  The  use  of  a 
coloured  lamp  would  seem  to  be  appropriate. 

(c)  That  lads  shall  not  be  appointed  as  drivers  under  the  age  of  18. 
Those  now  so  employed  should  be  kept  on  probation  for  at  least 
three  months  ;  their  hours  of  duty  should  be  shortened,  and  more 
frequent  holidays  granted,  until  they  attain  the  age  of  18. 

It  is  certainly  desirable,  since  substitution  by  arrangement  appears 
to  have  proved  no  success,  that  women  should  receive  all  possible 
encouragement  to  undertake  the  duties  of  driver,  and  thus  relieve 
men  for  military  service.  Perhaps  something  can  be  done  to  reduce 
the  strain  and  physical  effort  involved  in  tramcar  driving — by 
shortening  the  hours  of  duty,  by  giving  longer  intervals  of  rest,  by 
minimising  the  effects  of  exposure  to  weather  and  by  better  illumiaa. 
tion  of  the  streets. 


Parliamentary  Intelligence. 


MOTOR   CAR   RESTRICTIONS. 

In  reply  to  a  question  in  the  House  of  Commons  last  week,  Mr.  Wardle 
stated  that  the  number  of  electricaUy-propellcd  cars  in  regular  use  was 
very  small,  and  was  unlikely  to  increase  in  view  of  the  great  difficulty 
of  obtaining  accumulators,  for  which  a  priority  certificato  from  the 
Ministry  of  Munitions  was  required.  Economies  of  electricity  and  gas 
were  equally  important,  but  the  supply  of  electricity  required  for  driving 
motor  cars  did  not  necessarily  entail  an  additional  consumption  of  fuel, 
as  accumulators  were  usually  charged  from  generating  stations  during 
a  period  of  light  load. 


Volunteer  Notices. 

COUNTY   OF  LONBON   VOLUNTEER  ENGINEERS. 
Headquarters:    Balderton-street,  O.Kford-street,  VV.  1. 
Officer  Commanding,  Lieut.-Colonel  0.  B.  Clay,  V.D.  .. 

Orders  for  the  Week. 
Officer  for  the  Week.— Lieut.  W.  J.  A.  Wat  kins. 
Next  for  Duty. — Sec.-Lieut.  E.  A.  Ullmann. 
Promotion. — Sapper  H.  W.  Clemson  to  be  Corpora]  (l()/2/l8). 
-Monday.  March  4.— No.  3  Company.  (>.,•)()- 8.:i(t.     Recruits'  Drill,  (i.:iO- 

8.30.     Signalling  Section,  (5.30-8.30. 
Tuesday,   .March  5. — Lecture  on  Demolitions  at    11.30.     Phj'sical  Drill 

and  Bayonet  Fighting  at  7.30- 
Wednesday,  March  (j. — No.  1  Company  luitrenchmcnts,  &c.,  6.30-8.30. 

Recruits'  Drill,  6.30. 
Thursday.   March  7. — No.   2   Company   Entrenchments,   &c.,  6.0-8.0. 
Recruits'  Drill,  6.30-8.30.     Signalling  .Section,  6.30-8.30.     Ambu- 
lance Section.  (1.30-8.30. 
Friday,  .March  8.— Mu.skctry,  0.30-8.30. 

Saturday,    March   O.^-Knotting,    J..)vshing  and    Splicing   for   the    whole 
Corps,  2.45-4.4.5.     Musketry,  2.4.5-4.40. 
Special  Notices. — All  drills  will  take  place  at  headquarters  unless 
otherwise  stated. 

Recruits  will  attend  for  Engineering  Instruction  with  the  Companies. 
The  medical   officer  will  attend  for  the  examination  of  recruits  on 
Thursday  evening  at  6.0. 

The  formation  of  a  band  under  the  direction  of  Mr.  Bailey,  iis  band- 
master, having  been  apjiroved  by  the  Coniiimiidant,  any  menilicrs  of  tho 
C.irps  who  are  musicians  anti  possess  their  own  instrunu»nts  and  who  are 
willing  to  Irani  an  iiiNtnimcnt  if  inslnicteil.  iiie  invited  to  forward  their 
names  to  llii'  Adjutiint  at  llcail(|Uartirs  williout  delay. 


I  he  ciiiployi'cs  of  Me.ss|-s.  A. 
iiiniiiciiccinenl  of  the  war,  and 
iif  till-  following  honours  and 


Reyrolle's  Roll  of  Honour,    of 

Hi-yroUe  &  Co..  25  joined  up  at  the 
lO  of  these  have  been  the  ri'cipicii 
jiruinotioiiH :   - 

lliiiiKiirs.  .lames  Taylor.  (^iiuliriimsterScpgcant,  Military  Cross; 
<;.  llii-l4i"'.on,ijiiice.Cor|>oral.  Military  Medal  ;  .1.  Kellctt,  Heg.-.Sergoont 
Major.  MiTltaBciUH  .Service  M.dul  ;  I!.  W.  Laiiie,  Sergeant,  Mentioned 
in  t)i«pa(clii'ii. 

I'rniiinliiiiin  Irniii  llii    liindi.      ]'i\v  others  have  been   made  ciptii^iw 
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Commercial  Topics. 


The  Overseas  Trade  Department. 

In  the  House  of  Commons  on  Tuesday  there  was  a  (li.scussion  on 
the  vote  of  £2,095  for  salaries  and  expenses  of  the  Overseas  Depart- 
ment for  the  year  ending  March  31  ne.xt. 

Sir  A.  Stocl  Maitland  fxplaincd  that  the  new  department  was  an 
experiment  in  administration.  .\  certain  number  of  officers  were  eon- 
tributed  to  it  by  tho  Foreign  Officfr  and  the  Board  of  Trade,  and  it  was 
responsible  to  both.     It  controlled  the  foreign  services  relating  to  com- 

ercial  matters.     Those  services  were  of  three  kinds.     One  kind  con- 

■itnd  of  officers  for  the  Britibh  Einpirc — the  Trade  Commis-iioners,  and 
of  those  it  was  proposed  that  there  should  be  Hi.  The  appointment  of  13 
luid  been  sanctioned,  nine  had  been  appointed  and  a  tenth  had  been 
I'lected.  .Another  kind  of  service  was  tliat  of  the  commercial  attaches 
and  consuls  in  foreign  countries.  For  the  time  being  the  commercial 
attaches  were  under  the  new  joint  department,  while  the  consuls  were 
still  dealt  with  by  the  Foreign  Office.  It  was  proposed  to  extend  con- 
siderably and  to  reorganise  the  wholo  of  the  commercial  attache  service 
and  to  reorganise  the  consular  .service  also.  Sant  tion  had  been  obtained 
from  the  Treasury  for  a  somewhat  reduced  scheme  wliich  could  be  made 
operative  for  the  current  year.  The  whole  of  the  consular  side  of  the 
si'hemo  was  under  consideration.  Before  tho  war  everyone  was  too 
lontent  to  allow  questions  relating  to  the  development  of  our  foreign 
t  rude  and  that  of  our  commercial  rivals  to  go  unanalyscd,  and  competition 
to  go  without  being  properly  met.  It  was  necessary  under  modem  con- 
ditions that  wo  should  have  not  only  information  about  ordinary  sub- 
jects, such  as  about  the  selling  of  goods,  whether  British  goods  were 
re'iuircd  in  a  particular  country,  whether  i|Uotation8  were  made  in  the 
proper  currency  and  for  the  proper  weights,  Ac,  but  that  what  was 
needed  was  a  careful  analysis  and  ri'piirt  from  different  foreign  countries 
on  tho  whole  methods  of  binking,  tinance,  transport  and  the  other  great 
factors  which  ttntercd  into  i-nmmcrce  as  an  organised  system.  British 
consuls  in  foreign  countries  would  be  ex|)ected  in  future  to  deal  with  trade 
in  tho  districts  of  which  they  had  ihargc  ;  while  the  duties  of  the  com- 
mercial atlach(''S  would  be  to  ki-ep  the  Clovernmont  informed  as  to  what 
was  taking  place  in  regard  tn  the  general  economical  state  and  develop- 
ment of  the  eimntries  tci  which  they  were  sent,  to  see  that  the  consuls 
did  their  work  pro[)erly,  and  to  ki-ep  a  constant  watch  in  r.rder  to  sec  if 
any  Hystem  of  (oinmereial  penetration  was  attempted  by  our  rivals  in 
the  future,  and  I  Iml  information  would  bo  at  the  disposal  of  British  t  radon.. 

In  tho  course  of  the  disiussion  there  wore  demands  for  the  publication 
of  the  names  and  qualificatiuns  of  the  men  who  had  txn'n  ap|siinted,  that 
tho  salarioH  given  would  be  such  as  to  attract  business  men  of  the  right 
kin<I,  and  that  British  representatives  in  foreign  i-ountries  shnuld  know 
the  language  of  tho  c(mntry  in  which  they  were  operating. 

Iteplying  to  the  discussion.  Sir  .\.  .Steol  .Maitland  considered  that  the 
ex|)eriment  which  the  new  department  ropresenteil  was  justified,  and. 
although  there  were  drawiiacks  in  tho  system  by  which  it  had  to  serve 
two  masters,  the  Toreign  Oflii-e  and  the  Board  of  Trade,  if  it  were  worked 
with  gooilwill  an<l  underHlanding  on  both  sides,  he  thought  it  would 
provide  t\„-  IxmI  means  of  ih-aling  with  a  iliffieult  situatiiui.  Trade  ei>ni- 
niissioners  wouhl  do  service  for  the  Knipire  anil  lomniercial  I'.ttohes  and 
consuls  woulil  s4-rve  in  foreign  i-ounlries.  He  ii^reed  that  as  regards  the 
latt<'r  »  knowledge  of  the  language  of  the  country  in  which  thi-  consul 
WHS  serving  was  an  abMohite  re(|iiisite  at  least,  any  exception  wouUl  l>e 
extremely  rare,  'I'm  trade  loiiunisHioners  had  Is'en  apiM.inted,  and  the 
selection  committee  inchiiled.  in  mhlilion  to  ri'presentatives  of  tin-  Uoaril 
of  Trach',  thn^e  outnide  men  of  l.iisiiiess  (Sir  .\lgenion  Kirlli,  Sir  Henry 
Biri'henouKh  and  .Mr.  .Ma<  hin).  What  h<- thought  a  consul  should  |H>ssess 
was  a  reiilly  good  working  knowieilgr  of  the  tradi  of  the  plaei  .  anil  of  the 
prineipnl  ttiidirs.  -n  Ijiul  a  imthoii  who  wi'iit  there  ignorant  of  the  placu 
could  obtain  from  liim  a  uencral  idiuk  of  the  commercial  "  lie  of  the  land," 
and  could  Im'  told  who  witc  the  |Miople  to  whom  he  coulil  go  with  advan- 
lage.  It  was  pro|sisiMl  that  lh>Te  hIioiiIiI  Im.  four  grnili-s  of  <  lunmenial 
altiwhi'",  the  siilarv  of  tie-  first  grade  lj..inif  a  maximum  of  l'l..'>tM»,  of  the 

■  lid  CI.IIK),  of  the  third  L'HIH).  itnd  of  the  fourth  £IMII).  These  would 
U.  supplemented  by  loi  a!  iillowann's  In  i  over  cx|M.|iseH  III  very  e\|>ensive 

plaiixt  and  by  ollire  allowaiiieN.      ,\s  Ih-I  w i  the  consuls  nnd  the  com- 

meroial  allinlics  the  position,  when  the  new  system  caniii  into  force, 
wiiuM  Isi  that  the  riiiisiiU  tle<  most  promising  of  thi'in  would  )n' 
eligible  as  i  iiininen  ml  Alliolit's  utter  going  Ihrouifh  the  (our  grmliHi.  The 
tirinejpnl  <iinimercinl  attiirlns  in  n  country  would  have  to  coIIimI  nil  the 
information  from  the  consiiliir  illslricts,  ami  wouhl  have  to  In<  able  to 
give  n  really  good  ih  imioiiih  itl  survey  of  the  country  »•  a  wlioli>,  and  they 

odd  hnvi'  to  iiih|h>i  I  tl isiijs  nnd  sis<  that  they  wem  doing  their  duly. 

Me  trusted  it  iiiiulit  Im-  |H>ssibl..  to  get  lonaular  fees  whieh  would  help  in 

pay  for  IIk'Hi       No  favouritism  would  Im  altown  in  np|Miintuu<ntM  to  (he 

new  |Mist«       Kvery  candidule  wt.iild  Im.  ptninlned  by  a  selection  cum 

'millet,  ■otiipoat'd  of  repri»"i>t.ili\es  of  the  new  ileparlmeiil.   llie  Civil 

I'"  <  oMiiiiiMioii  and  Inisim  ..s  men  U'dini  hn  «ns  rei  imimrnded  fur 

nlnient.     The  greitt  d  I  III.  nil  \   h.is  to  oblain  men  »ilh  n  knowle<lgK 

M^'imgcs,  nnd  steps  weri'  I»>mii;  luken  in  Assneiitlion  with  the  .Minister 

'  Kdiiiallon  for  niicourni/ing  in  ilie  iinivrntlles  Ihi-  leai  hiiig  of  tiindern 

Iniiuiiages,  esporinllv  Hpnnish  ami  rortnguenc. 

•  •  •  • 

Vne  Smcltnre'  AMOClatlon. 

\ii  iiss,,.  i.itioiiis  lii'iiig  fori I  by    Ihn  tiiii-  miieitrra  of  tliisrotiiitry 

the  purpose  of  (ncililjiling  the  ei|iiitali|i<  ilistriliiitiiiii  of  orpo  nnd 
enlrales  iliiriiig  the  war  iienoil,  Ihiiiigit  it  Ik  nnilemtooil  llinl  the 

miiwilioii  will  be  ileve|o|H<<|  into  a  |ioniiatM<nl  inslitnliuii. 


Risk  of  Loss  on  Stocks. 

The  Ministry  of  Reconstruction  has  issued  the  following  state- 
ment : — • 

Manufacturers  are  faced  with  what  many  of  them  regard  as  a  serious 
risk  in  providing  themselves  with  materials  for  the  resumption  of  peace- 
time production  on  a  full  scale.  It  isfeared  that  materials  bought  at  the 
greatly  inflated  prices  which  most  things  have  attained  will,  with  the 
coming  of  peace,  fall  in  price,  either  immediately  or  gradually,  thereby 
involving  the  holders  in  loss.  It  has  been  pointed  out  to  the  Minister 
of  Reconstruction  that  fear  of  this  contingency  is  tending  to  cause  a 
reluctance  on  the  part  of  manufacturers  and  traders  to  acquire  more- 
materials  (in  readiness  for  the  coming  of  peace)  than  will  barely  tide 
them  over  the  contracts  to  which  they  are  committed,  and  that  they  are 
leaving  till  a  later  date  further  purchases  for  the  making  of  articles  for 
stock.  Dr.  Addison,  recognising  that  this  holding-back  is  calculateil 
to  retard  the  attainment,  after  peace  is  declared,  of  maximum  national 
productiveness,  has  appointed  a  Committee  of  the  Ministry  of  Recon- 
struction to  go  closely  into  the  matter  and  see  whether  some  way  out  of 
the  difficulty  cannot  be  devLsed.  The  members  of  this  Committee, 
which  is  named  the  Committee  on  Financial  Risks  Attaching  to  the 
Holding  of  Tradina  .Stocks,  are  :  Messrs.  F.  C.  Harrison,  C.S.I,  (chair- 
man), Cecil  Budd  (.Ministry  of  Munitions),  .lohn  L.  Davison,  G.  Binney 
Dibblee,  Ernest  Debenhani,  A.  \V.  Flux  ( Board  of  Trade),  A.  •).  Hobson, 
Wilham  McLintock,  .1.  C.  Stamji.  D.Sc.  C.B.E.  (Board  of  Inland 
Revenue),  Sir  Richard  Vassar-Smith.  Bart.,  and  Mr.  R.  C.  Smallwood. 
secretary.  Ministry  of  Reconstruction.  2.  (Jueen  Anne'sgate-buildings, 
S.W.     'rhc  Committees  duty  will  be  :  — 

■"  To  inquire  and  to  report  as  to  any  measures  which  could  be  adopted 
with  a  view  to  securing  that  manufacturers  should  be  financially  in  a 
position  to  hold  stocks  after  the  war.  and  that  rea-sonable  safeguards  are 
estabUshed  to  prevent  serious  financial  losses  as  a  result  of  possible 
depression  following  on  a  period  of  great  inflation  in  res|>cct  of  stocks 
of  materials  required  for  industry."  Any  body  or  as,sociation  of  im- 
portant trade  interests  which  wishes  to  have  an  opportunity  of  stating 
a  case  or  presenting  its  views  on  the  questions  being  studied  by  the 
(.'ominittec  is  requested  to  communicate  with  the  secretary. 
»  *  ■*  * 

An  Association  of  British  Agents  in  New  Zealand. 

11. .M.  TraiU^  (' unniissioiicr  in  New  Zealand  calls  attention  t.>  the 
fact  that  the  New  Zoahuul  As,*)ciati(m  of  British  Manufacturers 
and  .Airents  tias  been  formed  t  >  further  the  interests  of  British  trad* 
in  New  Zealand.  • 

The  various  sections  include  one  for  ehvtrieal  manufactures,  motors, 
machinery  and  hardware,  and  another  for  chemicals,  paints  and  oils. 
The  annual  sub.siription  is  £2.  2s.  for  manufacturers  and  £1.  Is.  for 
agents  in  New  Zealand.  Tho  .secn'taries  are  Mr.  H.  D.  Vikery,  UH>. 
Custom  House  Quav,  Wellington  (P.O.  Box  848):  .Mr.  H.  K.  Simiuonds, 
lili.  Endean'sbuildings,  Auckland  (P.O.  Box  0(13);  Mr.  H.  Antill  Adiey. 
Chamtier  of  Commerce,  Canterbury;  anil  Mr.  W.  T.  Monkman,  Bond- 
stroof,  Diine<lin. 


Klectrieity     Supply. 

ICxltMiisioiis. 

Brighton,  The  Corpomtion  ba.s  :ip,<lied  to  the  Ut;.  Board  for 
saiution  tu  borrow  tUKtHtO  to  cover  the  cost  of  the  inain.s,  Ae.,  for 
giving  a  supply  of  electricity  to  the  proposed  diamond  factory. 

Buxton.  -The  Council  ia  reeoniineiide<l  to  put  down  n  gnj>  drivrji 
generating  set  and  to  disjM'nso  gradually  with  tho  existing  stoum 
plant,  to  \nit  dovvii  a  storage  battery  iloiibie  the  si7.o  of  the  priNOUt 
one,  to  provide  workshop  tools,  &'c.  :  also  to  alndish  the  public  lanip 
littingH  and  to  siilistitute  f  ir  them  more  .S4>rviceable  and  oflioiuitt 
lanterns 

GIUCOW.  1'he  l''.l(s'tri<'ily  Coniniitt<-<-  ns  iMiiinenil  that  application 
be  made  to  the  Sisretary  (or  ScoIIjiihI  for  iinthonty  to  borrow 
£7.Vt,INI»l.  whiih,  with  the  iinexhaiistisl  Imrrowing  jxiwers,  » ill  meet 
the  r<M|iiirement«  of  the  de|iartineiit  for  12  iiuMiths.  The  o.stimateil 
ex|)enditiire  in  euntiei'tiiui  with  DalinaniiM-k  station  i»  1S41.(HHI. 

Hackney.  In  regani  to  the  pro|H>sal  to  Uirrow  CID.tNH)  for 
generating  plant  ami  1'2>*,IHHI  for  boilers,  the  I..C.C.  state  that  they 
cotisiiler  that  it  Is  advisable  that  the  bxiiiH  which  Hackney  Council 
rainr<l  n|M«i  a  12  year»'  Imlsim  shoiihl  be  repaid,  in  so  far  a.«  the  amount 
incliiiled  lor  machinery  and  plant  is  coiic<'rni'<l,  within  a  lexs  |mtiimI. 

Thn  average  (Mriod  whiih  is  uiic\|iired  in  re»lMi  t  of  thi>sc  loans  is 
2.1J  viNipt.  and  the  Counlv  Ciniiicil  siiaijisl  that  Ihi'  uncxpinil  |<orio<l 
Im<  r^MliiriMl  bv  oiie.hnlf.  The  ...ndiLon  I...  Isen  ....ept.d.  nnd  tho 
.1.  .•. n  h-  lonti  .ImiKT.  I.\    t'.'.IMHi  |s  .    ....,..,,, 

Gen  oral. 

Blrinlngh.ini.       \t  a  eonfen-me  on  .•"^iiln  n 

of    lie-    I'm  lie  e,    Klo'tric   Supply.    Trao 

it  WHS  nvmd  that  Iherhstiic  supply  <]•  ^  '•' 

i^.l.tMN)  and  the  trainwayii  uiidrrttiking  LiiLiXiU  Uiwaidx  iIk   ivlief 
of  rail's  iliiriiig  the  eiiHiiin)j  year. 
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Dover. — The  borough  electrical  engineer  (Mr.  L.  W.  Woodman) 
and  the  tramways  manager  (Mr.  E.  C'arden)  have  tendered  their 
resignation. 

Edinbui^h. — The  salary  of  the  city  electrical  engineer  (Mr.  F.  A. 
Newington)  has  been  increased  by  £100  to  £950  per  annum. 

Fleetwood. — The  salary  of  the  electrical  engineer  (Mr.W.  H.  Miller) 
has  been  increased  by  £25  per  annum. 

SheflBeld  and  Rotherham  Electricity  Supply. — Rotherham  C'oqjora- 
tion  last  «eek  apjjrovctl  of  the  jiroposal  of  the  joint  sub-committee 
of  .'Sheffield  and  Kothcrham  to  obtam  a  report  from  .Sir  John  Snell 
»nd  Mr.  Charles  Mertz  as  to  the  best  method  of  affording  a  supply  of 
electrical  energy  to  Sheffield  and  Rotherham  and  the  districts  sur- 
rounding, including  a  supply  of  electricity  to  the  South  Yorkshire 
coal  ownens. 

Tottenliain. — As  the  sujiply  of  arc  lamp  carbons  is  getting  ex- 
hausted, the  North  Metrojjohtan  Electric  Power  Supply  Co.  suggested 
to  the  Urban  Council  that  the  street  arc  lamps  should  be  remov  ed 
and  incandescent  lamps  substituted  therefor. 

In  November,  1910,  the  Council  asked  the  company  to  discontinue  the 
arc  lighting,  and  to  nx  intandesceut  lamps  on  certain  of  the  existing 
columns,  but  the  company  were  unable  to  comply  owing  to  orders  under 
the  Defcme  of  the  Realm  Regulation*.  The  substitution  of  incandescent 
lamps  will  give  effect  to  the  Council's  wishes,  and  the  engineer  reported 
that  a  sjiving  of  over  il.UUO  per  annum  will  be  effected. 

Electric   Traction. 

City  &  South  London  Railway.— The  Board  of  Tiade  has  extended 
for  one  year  from  .\ug.  1."'.  IIMS.  the  time  limited  by  the  City  &  South 
London  Railway  Act,  I'.li:;,  for  the  construction  of  works  authorised 
by  that  Act. 

Huddersfleld.— The  salary  of  the  tramways  manager  (Mr.  R.  H. 
Wilkuisun)  has  been  increased  from  toIX)  to  .itiOQ,per  annwn. 

Post  OflSce  (London)  Railway.— Tlic  accounts  for  the  period  ended 
March  'J\,  show  a  total  expenditure  of  £000,128,  which  comprises  th.- 
ioilowing  itcme : — 

Preliminary  expenses,  professional  fees,  &c.,  £27,172;  experimental 
plant,  £o,4«7  ;  tuimoUmg,  £495,717  ;  stations,  £21,948  ;  earthworks, 
&c.,  £ll),l.l.^l  ;  land,  huilduigs  and  easements,  £37,752  ;  electrical  equip- 
ment, £2,0lti;  lifts,  conveyors,  &c.,  £4.  In  addition,  £2,073  was  ex- 
(lended  out  of  the  I'osl  Office  Votes  prior  to  August,  1913,  in  connection 
with  preliminary  investigations.  The  balance  of  authorised  i.ssue  unex- 
|R-ndu(J  for  the  [HTiod  iinilcr  review  was  :  In  hands  of  the  Post  Office, 
£12,«7I  :   unissued,  i>ll!l.H7l  ;    nuikin'.'  a  gro.ss  amount  of  £1,100,000. 

Tramway  Advisory  Committees.-  A  conference  of  members  of  the- 
various  traniHay  un<lcrtakings  in  the  Midlands  was  held  at  Rir- 
luinghuni  on  Friday,  when  it  was  decided  to  form  an  advisory  com- 
mittee consisting  ol  an  officer  of  each  undertaking  in  the  area. 

.Mr.  A.  Baker  (manager  of  the  Birmingham  tramways)  was  elected 
chairman  and  Mr.  R.  L.  Horsfield  (manager  of  the  Walsall  tramways) 
honorary  WKTetary. 

Advinory  Committees  have  now  been  formed  in  all  areas  in  the  United 
Kingdom. 

Telei^rapliy    and   Telephony 

Radio-Telegraphy  in  China.  The  ChincHC  Minister  of  the  navy 
has  one  liKle.i  nu  agrecniciit  with  MesHrs.  Larsen  &  Co.,  of  Copen- 
hagen, for  a  loan  of  £.">00,0<XI  in  order  to  con.struct  a  number  of  radio- 
telegraph HtatioriH  for  na\al  and  military  puipo.se.s.  During  the 
|>eriod  of  the  loan  CKl  years)  the  Danish  liim  which  is  to  carry  out  the 
work  will  have  control  of  the  aiiparatiis  in  c<uiiuMctioii  uitli  Cliiiusc 
..llicial«. 

Radio-Telegraphic  Convention.  The  Re].ubli(  ol  (  ul,»  lias  aj, 
proved  Ihe  provisions  of  the  International  Ra(hoTelegra|ihic  Con 
M-litioii  of  1012  and  to  the  linal  Protocol. 

Mi.scellaiM'oiis. 

Advisory  Cduhc.I  ol  Mi.ilstry  ol  Reconstruction.  I  la-  .Minister  ..I 
I'.wonxlruclioii  (Dr.  Addiiton)  lia"  iippoinU-«|  .m  Advisory  Council  to 
iiwii«l  liiiii  in  eoMKidering  vnriiniH  projioHalH  Htilunitled  to  the  Dejiail 
iitciit  lor  n-vifw. 

Tlio  work  of  thn  (Viuneit  ii.  to  l.,-  dineharg.-.l  thrcugli  four  MiM-lions, 

\i/..  :    II)  Kinanei.,  ttn\n]>i>rl  nnd  (^oniiniin  Hcrviee  ;    (2)'  prodiieli(m  anil 

''i'"'^      <••)    laJMiiir    and    iniliKlrial    organiHatimi  ; 

lifiieiil  (iiieliidinu  rural  nieiMiNtnn-lion). 

'..  at  proM-nl  ol  .17  iiH.iiilH.r».  ineludln^  Sir  Kicliaid 

■.  ■    '■  .     .Mr.    W.    I,.    HiihmiH^     .\|r.    \V.    H.    lliitehliiHon  ; 

llvd.  ;    Nir  Uiarle,  Met.  alfe,  Hart,  ;    Sir  Ah'Xander  Rnger 

•■    P.owell.  K.KIv      ,Mr.   ICiKlaei.  D.ivi of  the  MiiiiMlrv  ol 

' •     e.n,  n  S...  r.l.iiy  I.,  111.,  Advi-nry  foiiieil. 

Nlacara  Falls  Power  Extensions.     ArniiignniiitN  have  been  made 

I.I  >.|Mii.|  .i>l,H<Ni(iiMi  ,,ii  ,.ii  iinporlaiit  addition   to  the  plant   of  the 

tJnlarni   I'ow.r  (  .,.  t„  proMile  ..•l.tHHt  iidilitional   linriM    poHi-r   lioin 

.Nm(/,irii    lalU   l..f.,re  tin- endii'   lOlH,  |,-,.tMMI  ii.f.  to  2">.0<HI  II. f.   ol 

M  he  li  »ill  I..    ..  .   Ill  ,1,1.    I..    I    \,||,„«| 


Tenders  Invited  and  Accepted. 

Electrical  Stores. 

Belfast  Tramways  and  Electricity  Committee  invite  tenders  fol 
the  supply  of  materials,  including  lubricating  oils  and  petrol,  iron- 
mongery, v.b.  insvdatecl  cable,  v.i.r.  cables  and  wires,  electricsi! 
accessories,  lamps,  carbons  and  carbon  brushes,  refined  Trinida<i 
bitiuuen,  bitite  strip,  prepared  tape  and  rubber  tape,  joint  box  com' 
pound,  feeder  and  section  pillars.  &c.  ;  electricity  meters,  m.d. 
indicators,  time  switches  ancl  cut  outs.  Forms  of  t.ender  frcm  the 
city  electrical  engmeer  (Mr.  T.  W.  Bloxain),  East  Bridge-st,  Belfast. 
Tenders  to  the  Town  Clerk,  City  Hall,  Belfast,  by  10  a.m.  March  13. 

Tenders  are  required  by  first  post  INIarch  18  for  six  or  12  months' 
supply  of  electrical  goods  to  the  Cheshire  County  Asylum,  Park- 
sicle,  Macclesfield.     Forms  of  tender  from  the  Clerk  of  the  asylum. 

The  directors  of  the  Bedwas  Kavig-\tion  Colliery  Co.  (Ltd.) 
Bedwas  (Mon.),  require  tenders  by  10  a.m.  March  7  for  six  months' 
supply  of  electrical  goods,  ii'on  and  steel  castings,  ironmongery,  &c. 
Electrical  Accessories. 

The  CoMMissioxEBS  OF  H.M.  Works,  &c..  require  tenders  by 
11  a.m.   March  4  for  six  months'   supply  of  electrical  accessories. 
Fonns  of  tender,  &c.,  from  the  Controller  of  Supplies.  King  Charles- 
street,  Westminster,  London,  S.W.I. 
Tramway  Trackwork,  &c. 

Manchester  Corporation  require  tenders  by  10  a.m.  March  12 
for  (ri)  penuanent  waj'  special  track  work,  ancl  (6)  cop])er  rail  bonds. 
Specilications  from  the  Tramways  Ccneral  Manager. 
Tramway  Stores. 

JjKLk.vst  Tramways  and  Electricity  Committee  requires  tenders 
bv  10  a.m.  March  9  for  the  supply  of  electrical  accessories,  cable, 
lamps,  carbons,  &c.     Fonns  of  tender  from  the  General  Manager. 


Bolton. — The  Corporation  has  accepted  the  following  tenders  for 
the  supply  of  ])lant  to  Back-o'-th'-Bank  electricity  works  : 

British  Thomson-Houston  Co.,  turbo-alternator;    Hick,  Hargreaves 
&  Co.,  condensing  plant  ;   British  Westinghouse  Co.,  switchgear  ;   Bab- 
cock  &  Wilcox,  boilers,  stokers,  &c.  ;    E.  Green  &  Sons,  economisers 
Ledward  &  Becket,  water-screen'ng  plant ;   Drake  &  Corham,  one-ton 
electrical  vehicle. 

Bradford. — The  Corporation  has  accepted  the  following  tenders 

Brush  Electrical  Engineering  Co,,  two  k.v.n.  and  one  100  k. v. a 
transformers;  British  Electrical  Transformer  Co.,  two  1,000k. v. a 
transformers  ;  tJoodall,  Clayton  &  Co.,  coal-handling  plant ;  Britisl 
Westinghouse  Co.,  three  oil  switches  ;  ,J.  Wolstenholme  &  Son,  circulat 
ing  w.ater  pipes  ;  Mather  &  Piatt,  two  525  ii.H.r.  motors  for  driving 
circulating  water  pumps  and  three  centrifugal  boiler  feed  pumps  : 
National  Rail  &  Trainway  Appliances  Co.  and  Cole,  Marchent  &  Morle_\- 
Ltd.,  tramway  brake  shoes  ;   J.  Brown  &  Co..  Ltd..  400  steel  tires. 

Cardiff. — The  Electricity  C  i  nimittce  has  accepted  the  followin; 
tenders : — 

Laurence,  Scott  &  Co.,  spare  armature  for  motor  and  field  coils,  £110 
British  Insulated  &  Helsby  Cables,  1,900  yards  of  cable,  £1,400  per  mile 
and  330  yards  of  cable,  £1,7I>0  per  mile  ;  British  Electric  Traneformei 
Co.,  three  transformers,  £355.  15s.  ;  British  'rhomson-Houston  Co. 
switchgear,  £10(5.  10s. 

Glasgow. — The  Electricity  Committee  lias  :icceiited  the  tende 
of  Dick,  Kerr  &  Co.  for  the  supply  and  erection  of  a  turbine,  con 
flensing  plant,  alternator  and  transformer  at  £98.400  ;  and  that  o 
the  Premier  Accumulator  Co.  for  Die  siqiply  and  maintenance  o 
storage  batteries  at  £4,778  for  batteries  and  £289  per  annum  fo 
maintenance;  and  that  of  Edison  .\ccumiilators  (Ltd.)  for  a  5-to: 
electrical  motor  vehicle  at  £1,740. 

'I'hc  contrai't  for  wiring  the  exliiliilion  liuilding  of]  th 
I'.ritish  Industries  Fair  has  been  secured  by  Allan  Arthur  &  Uro  a 
DiOO.  19s.  (id. 

The   l'',lcclricily  ( ■iiiiiiuittcc  has  acii']iled  the  tondi 
Electric  Transform  cr  ( 'o.  fiir  the  supply  of  transfonner 

-.'Xn  order  for  the  supjily  of 
iidows   power  house  has  been 


Pl.VMOl'' 

iif  the  Uritish 

Siir.iFiKi.i). 

I'.lackburn  Mc 


iial   liaiidliiig  ]ilant 
cMicd  bv  R.  White 


■^oiis 


ml  I  'iiuncil  has  at 
(1  tramway  tyres  a 
lluit  nations  corres 


.loilANNKSltlKC     (TltANSVAAl,).-  -Tlic     Mull 
I  opted  the  tender  of  lladlields  (Ltd.)  bir  ;!llti 
,£11.   .')K.  Od.  each  (total   1:1.882.    lOs.),  su'ijeil    to  ll 
ponding  with  the  cost    if  mHiiiifacturi',  Ac. 

Aitpoiiiiiiit'iils  Vnraiit 

A  chief  liMl-rooin  H^^ist'^ll  is  rr:|uired  fur  h'araday  House  eleO 
Iriial  testing  laboratory.  Applications  to  J)r.  A.  RuhmcH,  h'ariidn 
llouoe,  Sinitlmniptoniow,  London,  W.C.  I.      Nee  iiili'ciii.ie)iiviil. 

A  tPaeber  is  riKiiiired  to  give  lecture  and  lalmratorv  instriicli" 
in  the  applied  eleclricity  cla.sKo.s  iit  the  Rirniiiighaiii  Muiiicijn 
Ti'clinieal  Schoiil.  Partil-ulars  from  tiic  Scereliiry,  SullolU-sIn  .■ 
I'.iriiiingliaiii.      Srr  iflnrlisrinriil. 


■ 
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A  London  supply  authority  rwjuires  a  meter  test  room  assistant. 
■^Vages  353.,  plus  12i  per  cent,  bonus.     See  advertiiemeiit. 

A  junior  shift  engineer  Is  rei^iiircd  for  large  power  .station  in  the 
north.     iSee  adverlisemenl. 

A  test-room  superintendent  is  required  for  a  Corporation  elec- 
tricity department  in  the  north  of  England.  Salary  £220  per  annum. 
See  an  advertisemenl. 

■f  A 'power-house  superintendent  is  required  for  a  Corporation  elec- 
tricity department  in  the  north  of  England.    Salary  £;J50  per  annum. 

An  engineer  is  required  in  the  electrical  branch  of  London  County 
Council  Tramways  dejiot  for  testing  and  repair  of  switchboard  instru- 
ments, &c.  Salary  £2.5.5,  rising  to  SSOO.  .Applications  ta  the  Clerk 
of  the  Council  .'Spring  Cardens.  .S.W.l,  by  March  S. 

Iluslness  Items. 

The  Tramway^  ( l><ianl  of  Trade)  Committee  have  removed  to 
No.  8,  Buckingham  gate.  Westminster.  London.  S.W.l  (Telephone: 
\'ictoria  f)2(X)  ;  telegrams  :  Trambotcom  Sowe.st  London),  and  all 
Communications  intended  for  the  Committee  should  in  future  be 
addres.scd  to  the  secretary,  Mr.  .1.  N.  Wilson,  at  that  addrcs.s. 

Messrs.  Ferranti  Limited  vacated  their  premises  at  Central  House, 
Kingsway,  London.  W.C.,  and  took  up  temjKrary  t|narters  at  57, 
•St.  John's-sqiiarc.  (  Icrkciiwell-road.  London,  E.C.  1.  in  the  22nd 
iust.     Telephone  :   Holborn  10! S.  instead  of  Regent  Hi(l2. 

Mr.  H.  I).  WilkiMsoii.  .M.I.K.K..  electrical  insj)ecting  and  advising 
engineer,  has  removed  to  .'li.  \ii  toriiistrecl.  London.  s.W.l. 

'  LiiluidationN,  &c. 

Claim.s  against  Ceo.  Kdward  Hij)kin.s,  electrical  engineer,  48, 
Wolvcrhamptonstreet.  Dudley,  are  to  be  sent  by  March  5  to  Mr. 
A.  M.  fairbairn,  1,  Priory- street,  Dudley. 

If  .Meetings  of  cre<litorR  and  contributories  of  the  Vaughan  Engi- 
neering Works  (Ltd.),  22.  Cross-street,  Islington,  London.  \..  will 
be  held  at  3.3,  Carey-street.  London,  W.C.  2,  on  Manb  1. 

Meetings  of  creditors  ami  contributories  of  the  Kotbcrliam  Elec- 
trical Engineering  Co.  (Ltd.),  Tivoli-builiiings.  Rothcrham.  v\ill  take 
place  to-day  (.March  I)- at  the  O.K.s.  l'i;.'trcelane.  Sbefliclil. 


Companies*    Meetings  and    Heports. 

BRITISH  L.  H.  ERICSSON  MFG.  CO.  (LTD.)— I'ln'  iin  |>i.i|il  for 
1917,  after  cha  j-irii.;  i I  ^..^.^H  for  (leprccialioii,  OS, 24 7  for  incoine  tax 
and  £2. "><)()  for  (l.-txntim-  int.Tc<t.  umnunti  Ici  £72..'il2.  .Ss.  (id.,  anil 
with  £l.'>,072  brouulil  foiwanl  tin-  available  lial  itii  e  is  £H7,r>8.'i.  The 
dirniitors  ro.;ommeiiil  tliil  after  payment  of  tin-  preference  diviilenil 
(to.nOO)  the  balaiue  In-  appropriated  by  paying  M  |K'r  cent.  (t*x  free) 
to  the  ordinary  .shHnOinlilers  (£M.tH)l),  placiii):  £II.O<H)  tn  reterve  anil 
£.'i,000  to  a  ro«Tvi'  hiimihI  for  extra  depreciation,  and  i  an  vinn  forward 
the  balanoe  (£.57,.">H4.  i:t-.  •«!.) 

OENTB/a  LONDON  RAILWAY  CO.— I,i>rd  Ceo.  Hanilton  Htated  at  llie 
meeting  'Hi  Kriilay  lliil  I  liv  ri>c|iiitiiin  in  Hervlies  of  llir  sarfaie  transiMirl 
undcrtakinKH,  ami  piirih  iilarly  thr  omnibiiMes,  hnil  li-il  tn  an  incn-asi- 
in  Ih"  numlM-r  nf  patTUUiTH  inrrieil  liy  all  of  tlir  iinili'ivroiMul  railways 
during  the  past  year,  niiil  IIiIh  Coinpanv  hail  partnipntril  in  tliat  iiu- 
proved  buHJneMn.  Kx|M'nHe<,  hml  ini'rea<«ril  in  an  ri|ual  ilr^'n-o.  iMith  for 
niatcrlnls  and  liilH>ur,  unil  the  iniirntcMnnii-  of  thi-  projH'rly  ronld  uidy 
Iw  cirrieil  o'lt  with  tin'  crimti'Kl  ilininilly.  Tlir  llimiiKli  fi'.ri-  on  Ihi- 
Central  l/>ndon  lUillway  vn-i  inrreatnl  at  thai  liinr  from  Ilil.  to  4d.,  and 
<'<irreD|H>nilin|{  i  hiinucH  wrn>  n)iiile  in  tlii'  faren  mi  thr  uthiT  railwayx  and 
tlio  omnibuiM-".  If  I  In-  upward  trnilrniv  of  waxen  anil  prii">»  lontiniiiMl 
furllior  farii  inin- i^i"<  wmdil  iiiiiluubli'illy  liavr  In  Iw  niailr.  The  work 
on  Mu'  Falling  ivlonxiim  had  Immmi  lirld  up  by  tlir  «ar  The  panels 
<le|jverv  mirvice  (liven  bv  llin  I  nnipanv  liail  Iktm  almniliini'il.  The  nse 
of  Ui.-  i'nilnrKrounil  l!»l»ay»  a.  «r  raiil  sliell.Ts  liiol  nial.  iially  alTnl.-d 
Ihiiir  i>|i«ratiMnH  in  n.  ml    innntlis. 

LANCABHIRB  UHITBO  TRAMVAVI  (LTD.)-Tli<-  ie|H>rl  for  IIII7  slalo. 

Ihtt    til"  n-iiill    of   woiUiiiif  of  III nibini-il  iindiTlaliiiiu  shows  Imnir 

iptit    £l24,H2.'i,    i<l>'<ln<iil    riKTuy    snhl    and    niisiellain'oiis    n-ii'ipls 
£|il,:iH!l.   niakin'^   £141.211.     I''<s   wotkiud  i'\|hmisi-.   £7ll.lHi:i  ;     pout   of 
iTiktinx   nle.'lriial   iMK'rttv    snlil.    £111.4X11:    Ki-nend   •  loupes,    £.%,ft77  ; 
'  of  |i  .tsiMl  lines.  £.'i.l|t|.  Iraviiiii  £111.47:1,  whii  h  nddiil  In  dividend  oii 
lioMiiiu  IK  lhi>  N>'»  SI.  Ib'li'iis.tnd  DislrliTra-iiwnys  <  •>.  |£:i.llim)ni»koi  a 
•nilniH'dprnlll  nf£.-i2..MI       IIh' n.  I'lpls  shownn  lii>  n' is.' nf  £:I2.I)42  over 
jthoMi  ot  IDIO.     Tim  ir.illii    iMrnnius  |H.r  lar  niilo  ivMiniinlxd  In  14  7.'l<l. 
ln<  reiuM<  in  i'V|i<'iiibliir<'  itniniiiili'il  lo  £l.1,.'i4HI.  ami  In  iiiii'l   Ihi'se 
i<4s<'d  rlinrip's  llii>  ilirv.  Ini.  loivi'  rniiN«l  thi'   fiin-s  nn   Ilir  sysloni. 
iiiiMil'i  hnvi'  Iss-n  i-iilcri'il  inln  with  l\\p  lAiuit'liin'  Kle<'lri<'  I'ower 
I'll!    l.i>iKh   I  nrpnralioii,   ulirreby  (he  Ihrre  I'leetrh  al  sysleins  »ro 
'I  lip  for  thf  piirixiM'i  nf  n;  iproeal  RUpply.     'I'ln-  iiili>r<»l  ninl  dlvi 
m|i,  risi'ivi'd  bv  lli»  rniiipaiiv  fmiii  Ihn  n|M^rllllnK  inmpniiiKs.  loitelher 

Willi  siiiiilrv   reieipls.  n'li ti'd  In   £iiLt)N,*i.      ,\flor  ili'iliii  tinv  mien  si 

1 1  til-  prinr  ben  ib'lienliin'  >lm  U.  in>  nine  lav  ami  r\|K-iii<'s.  iIiimi-  rrmniiis 
kn  l»  Itnio  mil  of  will!  h  Ihi'  full  inl-nsl  of  '•  |M<r  •  ml  ll>-««  lax)  will  In- 
ml  nil  lilt.  siM'oml  iiiorlKAtfi'  •b'U'iilim'  •Im  k  liir  IIII7.  tHH  Ismiiu  rnrrlril 
il'prixiatinn  •rroiinl.  Tlon-  is  also  n  balance  mi  I  In-  yi-iir's  workinit 
tliii  oiHimlinK  eoinimnii'-.  nfi-r  puvmrnl  of  Mn'  inliirst  ami  divldenda, 
1.'.-.,I4H. 


UVBRPOOL  OVERHEAD  RAILWAY  CO.— The  gross  revenue  receipts 
for  the  year  1917  a-uount  to  £120.870,  and  the  working  expenses  (includ- 
ing appropriation  to  Deserve  funds)  to  £89.806.  Is.  6d.  The  total  number 
of  passengers  carried  was  ll),(SU9.337.  against  16.1)74,643  in  1916.  The 
receipts  from  passenger  traffic  were  £118,376,  and  miscellaneous  receipts 
£2,494.  Dcdmting  working  expenses  and  appropriation  to  reserve 
funds  (£89.806)  and  interest  on  debenture  stock  (£6,7o'>),  and  adding 
balance  from  1916  (£6,801),  the  amount  available  for  dividend  is 
£31,109.  17s.  4d.  Interin  dividends  were  paid  for  the  half-year  ended 
.June  30  at  rate  of  .5  per  cent.  |)er  annum  on  the.  preference  shares,  and  at 
the  rate  of  2!  per  cent.  ])er  annum  on  the  ordinary  shares.  Out  of  the 
balance  (£20,S;i4)  the  directors  recommend  the  declaration  of  dividends 
for  the  hilf  yo.ir'cnded  Dec.  31  last,  at  thr  rates  of  5  per  cent,  per  annum 
on  the  profrrciii  e  and  4  per  cent,  per  annum  (making  3J  per  cent,  for 
tho  yo.\r)  on  the  ordinary  shires.  Ic.ivint;  £6.!l2it  to  be  carried  forward. 

LL&NELLY&  DISTRICT  ELECTRIC  UGHTING&  TRACTION  CO.  (LTD.)— 
The  available  profit  for  1 9 1 7,  including  balance  (£1 ,483)  from  last  account, 
is  £1.5,185.  Loan  and  debenture  interest  absorbed  £3..'iS3.  and  after 
appropriating  £860  for  debenture  .stock  redemption  account,  writing 
£1,100  off  machinery,  and  placing  £3,0tXl  to  general  reserve  and  renewals 
account,  the  available  balance  is  £6,842,  out  of  which  has  been  paid 
interim  dividend  on  prefcrtmce  shares  to  .lune  30,  1917  (£1,6,56).  and  the 
directors  now  recomiucnd  payment  of  the  linal  dividend  on  preference 
shares  toDe<-.:!l.  l917(£2.U7),an  la  dividend  on  the  ordinan,- shares  of 
4  percent,  for  the  year  191 7  (£1,737 ).  le.iviiig  tn  be  carried  forward  £1,331. 

LONDON,  BRIGHTON  &  SOOTH  COAST  RAILWAY.— The  accounts  for  the 
year  emleil  D.c  :!1  >lin\v  a  b;ilance  vehicli  will  enable  the  declaration  of 
the  followinj;  dividends  :  Ci.  17s.  6d.  per  cent,  for  the  half-year  on  the 
undivided  ordinary  stock,  making  £o  per  cent,  for  the  year  ;  £3.  1.5s.  jx-r 
cent,  for  the  half-year  on  the  preferred  ordinary  stock,  making  the 
maxiniuin  6  |Hr  cent,  for  the  year  :  and  £4  )H-r  cent,  lor  the  year  on  the 
defeneil  ordinary  >tock.  leavin;;  about  £33,684  tn  be  carried  forvranl. 

LONDON  ELECTRIC  RAILWAY  CO.— In  moving  the  adoption  of  tin 
report  at  the  meeting  on  Friday,  the  chairman  (l/ird  Farn-r)  said  that 
the  amount  of  busincii  done  and  pa<sengors  carrietl  by  all  of  the  Under- 
grouml  Railways  had  he;ivily  increased,  mainly  due  to  the  limitation  and 
alteration  of  services  by  the  trauiways  and  omnibus  undertakings, 
particularly  the  latter,  and  to  the  abnormal  conditions  in  London.  It 
was  extn-niely  difticnit  to  handle  the  rush  of  traflic  at  the  times  of  highest 
pressure,  and  iinprove:nents  of  facilities  could  not  Ix'  made  under 
present  circumstances.  The  exix-n-ses  of  o])eration  had  increased  as 
much  as  incn-.vsed  traflic.  Ne.-.rly  one-half  of  the  increase  in  ex|>enses 
hail  been  due  to  increased  war  Ikiuhs  to  the  staff.  The  total  advamts 
in  wages  to  employees  of  the  Common  Fund  (niiipaniis  during  the  year 
1917  were  at  the  rate  of  ne.-.rly  £.500.0110  p<>r  annum.  The  total  sum  they 
were  paying  for  wages  at  the  Ix-ginnine  of  the  year  1918  hivd  increased 
at  the  ra'.e  of  £,500,000  (H'r  annum  over  thit  of  1917.  They  must  exiieet. 
therefore,  in  the  current  ye:',r  a  further  heavy  incn-ise  in  i>|H-r»ting 
ex|M<iises.  The  cost  nf  fuel  and  of  all  of  the  engineerin)!  supplies  us«-d  in 
connection  with  the  mainlenanee  of  the  pni|M-rly  hail  also  heavily 
advanced.  The  incn-vse  in  gross  n-ceipts.  while  mainly  due  to  increase 
of  p.isson^ers  Imnkeil.  had  also  licon  to  some  extent  affected  by  the  in- 
cnvksed  rales  of  fan>  put  in  effect  on  Imlh  nvdways  and  omnibuses  in 
.\iigiist.  1917.  They  were  not  iM-lievers  in  hiiih  fares  for  an  url>an 
trans|M.rtation  service,  such  as  that  supplied  bv  thai  gnuip  of  comi>anies. 
I'n'sent  condilions  wen-. however,  so  abnormal  and  the  piin-hasinp  |x>wer 
of  inmiey  had  so  fallen  that  the  elTect  had  U-en.  in  ci>m])arison  with 
price-i  of  all  other  comnindilies.  that  the  rates  nf  fan-  on  thoir  railways 
had  a'lually  Uvn  reduced,  and  a  partial  n-sl  oral  inn  of  the  prices  Ix-came 
nocessjiry.  It  was  very  pnilmble  that  further  incn-asiv  of  fan-s  vtimkt 
have  Io'Im'  made.  The  capital  ex|X'iidiliin-  diirini!  the  year  Bmnunt»xl 
In  onlv  £9.:il.'>.  mainly  in  connecljon  with  lIu'  cnnipl.'tinn  of  the  arntnge- 
nienis  for  IhnniHh  ruiiiiiiu;  In  Walfnnl.  The  thnn^jh  scrviit  In  Watford 
in  conniMlmn  with  the  l.<indnn  and  NnrlliWestern  Hallway  vva*  put 
into  n|K'ralinii  nn  .\pril  16  last,  and  the  n<sult«  hml  Ix'in  even  mon> 
«al.isfi«lory  llian  was  anlici|iiiled.  U- innt:  in  mind  the  nilvrpM-  cin'iini 
slanciM  nf'llie  pn'siMil  lime  The  »av  in  which  Ix'tler  fa.  ibties  <  n-atixl 
aiiddove|o|x.  1  traftl.  w  .s  well  illii«lrat.sl  bv  the  (act  Ih  il  the  tn.ss  nx-oipls 
fnim  the  llinnnih  si-rvice  lot  lie  North  Western,  which  in  1916  lUii.Mintnl 
to  £l6,!t,'i:i,  in  1917  hid  Kniwn  In  £.5,S.:iil2.  Thi'  shcoi>ss  nf  thai  iiiipnn-e 
moni  III  (a-illlies  a-id  the  devrlopmeiil  nf  traflic  was  ,>  kihmI  indi.ation 
nf  will*  Ihey  mi(jlit  hn|X'  for  after  the  vtar,  nhoiild  the  niher  s.'hemes 
of  iinpnive.iieni  which  lliey  had  in  mind  .-.nd  which  wmdd  pmliobly, 
except  lor  the  w.vr,  h-iVe  now  Ixi'ii  n'alimxl      Ix-  carried  inin  effix't. 

LOKDOM  *  SOUTH  WS8TBRN  R*aWAV  CO.      Ilri^adier  tJeiieral  H.  W. 
Dniiiiiiimi  1.  »b..  pi.  sulci  nvci  i be  no-el. lo:  nn  Krubiy.  xaid  that  obxlri- 

til  alion  nl  .11  lam  siilmilmn  b bad  lunl  »«lnnis|iin;ly  snc.i-ssful  m- 

mills       In   1917  I  be  ..nnpanv   .  .micd  loriilv   111  niillioii  mori'  xubnrbau 
p...scn.;eis  11,1,11  111  191.-. 

MANSFIELD  ANP  DISTRICT  TRAMWAYS  00.     The  pnilK  for  1917  w^s 
£l0.37o.      \Uu  . -Ill, .  m»kii>H  S  |x'reenl.  for  the  year, 

lewlax.h-v-i  !•  •  |x'r  .enl  );  CI.IHXipla.  isllon>s.f  VM 

and  £1.1177  i..  (  b.rw.u.l 

MBTROPOLITAN  DISTKICT  RAILWAY  CO  d 
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charge  of  war  "  profiteering."  In  general  it  had  been  tlie  endeavour  of 
the  Underground  group  of  companies  to  provide  an  efficient  service  at 
low  rates  of  fare,  increasing  traffic  and  receipts  by  Offering  good  facilities 
rather  than  by  simply  increasing  rates  ;  but  abnormal  circumstances 
required  exceptional  treatment,  and  thej-  had  raised  rates,  and  would 
continue  to  do  so,  so  far  as  they  were  able,  where  the  circumst?.nces  made 
this  course  jistifiable  and  advantageous.  Sir  Robert  Perks  criticised 
the  policy  of  the  directors  in  regard  to  fares,  maintaining  that  they 
studied  the  interests  of  the  Underground  Electric  Co.  as  second  preference 
holders,  the  ordinary  proprietors  of  the  District  getting  no  return  what- 
ever. They  might  have  paid  a  dividend  on  the  ordinary  stock  long  ago 
if  they  had  had  the  courage  to  raise  the  rates  to  the  extent  authorised 
by  their  statutory  powers.  The  Chairman,  in  reply,  said  that  the  only 
real  danger  he  saw  ahead  of  their  enterprise  was  that  if,  with  the  reputa- 
tion of  having  established  more  or  less  a  monopoly  of  transportation  in 
London,  they  made  use  during  war  time  of  the  exceptional  conditions 
unduly  to  raise  their  rates  they  would  unquestionably  lose  the  goodwill 
of  the  public.  During  the  past  year  they  had  increased  their  rates  to  an 
extent  which  would  in  a  full  year  bring  in  about  £400,000  extra  in  the 
combined  companies.  They  did  not  pay  a  dividend  on  the  ordinary 
stock,  but  the  position  of  the  holders  of  tha  tstock  was  improving  year 
by  j-car,  and  as  half  of  it  was  held  by  the  Underground  Company  they 
naturally  had  an  interest  in  obtaining,  so  far  as  they  legitimately  could, 
a  dividend  on  the  stock  which  they  so  held. 

NATIONAL  ELECTRIC  SUPPLY  CO.  (LTD.)— The  gross  profit  for  1917 
was  £  1 3,825.  A  sum  of  £5.000  has  been  placed  to  reserve  for  deprecia- 
tion of  machinery,  &c..  and  a  dividend  at  rate  of  3s.  6d.  per  share  (making 
<J8.  per  share  for  the  year)  has  been  declared,  leaving  £160  to  be  carried 
forward. 

NORTH  LONDON  RAILWAY  CO. — Lord  Rathmore.  who  presided  over 
the  annual  meeting  last  week,  stated  that  the  receipts  in  respect  of 
railway  working  showed  an  imrcasc  over  the  previous  year  of  £6,231, 
as  against  an  increase  in  exjienditure  of  £2,125.  The  net  increase  in 
revenue  for  the  year  was  £3.:iOt.  They  were  recommending  a  final 
dividend  of  £1  1.5s.  per  cent.,  making  £3  los.  per  cent,  for  tho  year,  and 
they  were  carrying  forward  £10.667.  compared  with  £10,302.  The 
interest  allowed  by  Government  on  capital  expended  on  new  works 
brought  them  in  £4,000  in  connection  with  the  capital  cost  of  the  elec- 
trification of  the  line.  Then,  in  consequence  of  not  being  able  to  keep 
up  the  usual  renewals,  they  had  a  larger  balance  at  their  bankers,  and 
roeeived  a  larger  sum  in  interest.  So  far  as  the  North  London  Railway 
was  concerned,  the  electrification  was  practically  complete,  and  they 
had  run  a  service  IxUween  Broad-street  and  Kew  and  Richmond  since 
.\pril.  Kill),  but  the  service  had  been  restricted  for  want  of  rolling  stock. 
The  increase  of  .50  |«r  cent,  in  fares  had  also  militated  against  them, 
."vime  |>rr>pres.s  had  been  made  during  the  year  towards  the  completion 
of  the  larger  scheme,  and  the  electrification  of  the  North-Western  lin( 
had  liec'n  completed  b(!tween  Watford  and  Queen's  Park.  .\  morning 
and  evening  w;rvico  has  also  been  run  between  Watford  r.nd  Broad-strci  t. 
Unfortuni'tcly,  the  electrili<at.ion  Ixtwcen  Queen's  Park  and  Chalk  l''i'.rm 
wai  .-till  inciimplclc,  ami  iIimi-  seemed  little  probaliility  of  its  being 
.,,iii|i|ct.d  before  the  tcrriiiri^-.lii.n  .,f  I  lie  war. 

TELEGRAPH  CONSTRUCTION  &  MAINTENANCE  CO.  (LTD.)— The 
accounts  for  I<»I7  show  a  net  pn.tit  of  £1 15,226.  lOs.  3(1.  after  charging 
interest  on  (he  debentures.  Willi  £112.740.  lis.  2d.  brought  forward 
the  total  is  £227.976.  Is.  .5d.  Deducting  interim  dividenil  of  5  per  cent, 
(paid  in  .July  last),  amounting'  to  £22.410,  a  sum  of  t;2(l5.56().  Is.  5d. 
ii-nmins.  The  dlrei'tors  |irci|iose  to  distribute  a  further  <lividend  of  10 
|rf-r  cent.,  together  with  u  bonus  iif  12s.  per  share  (tiix  free),  absorbing 
£67.230.  to  supplement  the  reserved  fund  bv£21),000(m«kingit£  155.000). 
Miid  to  tran-ifer  £IO.00fl  to  (he  pension  fund,  leaving  £108,336.  Is.  5d.  to 
III-  larried  fnrwiinl.  The  general  business  of  the  company  during  the 
piiHl  yeiir  hiis  been  Hudsfailory.  The  company's  works  and  steamships 
Imve  been  niaintninc-d  in  (heip  usual  state  of  eDieieney. 

TRAMWAYS.  LIGHT  ft  POWER  CO.  (LTD.)— The  profits  for  li»17  were 
£:I0.274  (a;i(iinst  £33.420),  ami  after  paying  the  pnferenee  dividenil  the 
difclor.  |ir..iMi«e  (o  pla.  e  £7..'iOO  (a)iii  inst  £5.000)  to  rewrve,  and  carry 
!,,,«..,, I  t",  JTT  („,<ni„„t  i:|.()7:t). 


City    Notes. 


CIT?  OF  LONDON  ELECTRIC  LIGHTING  CO.  (LTD.)— The  following 
dividends  are  recommended  for  the  year  1917  :  On  the  preference  share?, 
12s.  per  share,  being  at  the  full  rate  of  6  per  cent,  per  annum  ;  on  the 
ordinary  shares,  16s.  per  share,  being  at  rate  of  8  per  cent,  per  annum. 
On  account  of  these  dividends  6s.  per  preference  share  and  6s.  per 
ordinary  share  was  paid  in  September  last. 

DIRECT  -WEST  INDIA  CABLE  CO.  (LTD.)— An  interim  dividend  of 
I)  per  cent,  per  annum  (2s.  3d.  per  share),  tax  free,  on  the  ordinary  shares 
for  the  past  hali-year. 

HALIFAX  &  BERMUDAS  CABLE  CO.  (LTD.)— The  directors  have 
declared  an  interim  dividend  of  (;  per  cent,  per  annum  (3s.  per  share), 
tax  fref.  on  the  ordinary  shares  fur  tlic  past  half-year. 

KENSINGTON  &  ENIGHTSBRIDGE  ELECTRIC  UGHTING  CO.  (LTD.}— 
The  directors  recommend  a  dividend  of  4  percent,  on  the  ordinary  shares 
for  the  half -year  ended  Dec.  31.  1917,  making,  with  the  interim  dividend 
paid  in  August  last.  7  per  cent,  lur  the  year. 

W.  T.  HENLEY  S  TELEGRAPH  WORKS  CO.  (LTD.)- In  a  circular 
issued  by  the  directors  it  is  stated  that  they  arc  of  opinion  that  the  time 
has  arrived  for  the  conversion  into  a  separate  organisation  of  the  factory 
and  business  of  solid  and  pneumatic  motor  tvies,  which  was  created  a 
few  years  e.go  as  a  branch  of  the  business.  Tho  tyre  business  was 
established  by  means  of  the  capital  furnished  liy  undivided  profits  of 
the  Company,  and  the  business  has  met  with  considerable  success.  It 
is  proposed  to  form  a  Tyre  Company  having  a  share  capital  of  £200,000, 
which  is  approxlmatelj'  the  amount  of  capital  that  the  Company  is 
employing  in  the  tj're  business.  The  whole  of  the  shares  in  the  tyro 
Company  will  be  held  by  the  Company,  who  will  thus  retain  the  entire 
control  of  the  business.  The  directors  considered  tho  possibiuty  of 
distributing  among  the  shareholders  by  way  of  bonus  tho  whole  or  part 
of  the  shares  in  the  new  Vyre  Company,  but  they  came  to  the  conclusion 
that  such  a  course  would  not  be  in  the  interests  of  the  Comp&ny.  They 
have  decided  to  recommend  the  shareholders  to  increase  the  ordinary 
share  capital  by  £200,000,  making  it  £400,000.  and  to  distribute  as  a 
bonus  the  additional  capital  of  £200,000  amongst  tho  shareholders  in 
proportion  to  their  holdings.  The  directors  also  propose  to  recommend 
that  the  ordinary  shares  of  £5  each  shall  be  divided  into  five  shares  of 
£1  each. 

TYNESIDE  TRAMWAYS  &  TRAMROAOS  CO.- The  directors  have 
declared  a  final  dividend  of  3  per  cent,  and  bonus  of  1  per  cent.,  making 
6  per  cent,  for  the  past  year ;  £3,000  is  being  added  to  reserves,  and 
£1.312  carried  forward. 
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The   Round  Table. 

By  "  kVA." 

Kiigiiiceriiig  gave  the  world  male  and  female  threads  ;  the  war  has- 
given  lis  male  and  female  conductors.     C.M..\..  please  note  ! 

Thus  the  •'  Daily  Graphic  "  under  headline  •'  Troubles  on  the 
Tubes  "  : — 

Three  slight  mishaps  occurred  on  the  London  tube  railways  yesterday 
morning  when  people  wore  proceeding  to  business.  .\t  Pacldington,  on 
the  Bakerloo  Railway,  an  cloctrical  fusing  eansed  a  delay,  while  at 
Warwick  .V venue  station  one  train  collided  with  the  rear  of  another,  with 
the  result  that  the  driver  and  an  electrician  were  injured  r.lwut  the  legs. 
Sympathetic  action  following  the  first  fusing  accounted  for  the  mishaps 
ill  the  other  two  cases,  tho  electrical  arrangements  of  tho  tubes  being  all 
inter-related. 

••  S>nnpathetic  action  "and  "  inter-related  "  iinist  be  new  teclinical 
terms,  but  for  the  lay  press  it  is  not  a  bad  attein])t ! 
*  •  * 

Tliirly-Scvcn  Years  Ago. 

I  Fniiii  TiiK  Ki.Ki Tuici.w.  Kcl).  2(1,  1881.  | 

Stkf.kt  1'"ihe  At..\um  Boxe.s.  It  is  suggested  that  fuller  and  more- 
conspiciioiis  instructions  shoulil  be  issued  aw  regards  the  proper 
mode  of  giving  tlu'  alarm  in  ease  of  lire. 

An  Kntkki-risisi!  N.\tivi;.  The  Austrian  papers  state  that  an 
Indian  prince  was  so  struck  with  the  accounts  he  read  of  the  elect rio 
railway  exhibited  at  the  Austrian  Industrial  ICxhibilion  that  ho  hatr 
purcha.seil  it.  and  ordered  it  to  be  .sent  to  India,  Ho  ha.s  also 
seeured  the  services  of  the  engineer  in  eliarge. 

PiKiTiifHONIc. — "  Theiu-elically  a  teleplxinc  with  a  blackened  (life 
(diiipliriigm)  eneloscd  in  n  higli  vacinini  and  connected  with  an 
external  telephone  should  serx c  a,s  a  receiver  ;  and  the  writiM'  ol 
these  lines  ha.s  already  atlciiiptcil  to  devise  a  thenno-eleetric  ir 
ceiver  for  reproducing  sounds  from  invisible  ealorilic  rays."  -S.  B.  T. 
ill  "  Nattiie."  i 

.\  ^■ANKKl•:  Story.-  .\n  .\nierican  paper  says:  "One  of  the 
clcctiical  ciiriositieH  ninnnfactnred  by  .Mr.  Keo  Daft  in  the  eoiirS 
111  bis  e\|H-rimeiits  was  an  ch'efric  lamp  so  small  that  it  could  I' 
•  iirrled  ill  (he  vest  poekct,  or  held  liuhted  i,i  oi/.'.v  iiioiilh  for  .ii 
liiiiir  or  l«i>  witluiiil  fatigue.  Tlie  liulit  was  so  brilliant  thai  i 
roiilil  Im:  wen  thniiigli  the  solid  tissiK's  of  (lie  fm c,  and  be  used  loj 
illiiiMiMiilc  thcni  bir  iiM'dieal  piu 'pii"!'^.''  .    ,Lil 
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Notes                             cojv^^^^nts.                                 ^^^  Labour-Aiding  Appliances  in  Steel  Works. 

Arrangemente  for  the  Week    741  Aicordinc  to  Mr.  S.  T.  \\  kli.man.  duhug  I'JlG  a  woioht  of 

The  Control  of  Larpe  Amounts  o(  Power.  By  E.  B.  Wedmore.  lllus.  742      20  million  tons  of  pig  iron  and  scrap  was  handled  bv  the'oDen- 

Electncity  Supply  in  <:;iasj.'ow.     Illu-strated 744      l„„  fi      u        •  v-                ,  ,.,  .                               ■    """^"1"^" 

Note*  on  the  DesiKii  of  Electromagnetic  Machines.     By  Stanley  n™rta  cnarging  niacUines  and  lifting  magnets  at  least  once, 

Parker  Smith,  D.Sc.    Illustrated.— Continued   .' 745  tlie  bulk  of  it  twice,  and  a  great  deal  of  it  three  times      Bv  th<- 

Switc^iijear  Standardisation    747  ,wo   nf  tl.o   ol^^*-,.;r.„ll,.  ,i_;,.„                 i        ^i      >         ■     "           ,. 

Filaments  for  Glow  Lamr«, 747  °*  *^^  electrically -driven  open-hearth  chargmg  niachim- 

The  New  Ironclad  Switch  Department  of  the  General  Electric  Co.  t'"*  direct  saving  in  labour  was  estimated  about  10  vears  ago 

TelephonrE':cha.;geT;a;;feV;  ind  Thei^  o'rg«ni;ation  V.V.V.V.V.'Z  ^r    '  ^IT^'^'T  ""'"  '°  -'^"'"'''  "'  '^W^^^^^^-^y  1 2-5d.  per 

Amenoi.xh  THE  Patent  Liw 750  '""•      ^^e  indirect  saving  is  very  much  higher,  and  the  same 

Prohlems  in  Atomic  Structure.     Illustrated  751  authority  estimated  this  at  not  less  than  25d   uer  ton      On  an 

A  Survey  of  Methoils  of  Directing  and  Concentrating  Light.     By  .,,,»„,,»  ,,V  on  .„;ii;       *.               j  x   i  •                       •  f           •■      >.  u  an 

Lieut..Commander  Haydn  T.  Harrison,  RN.V.R.....    \  752  ""M^ut  of  20  million  tons,  and  taking  no  account  of  the  present- 

CoEBBBPowDBNoi    755  <L»y  high  wages,  the  saving  in  handling  of  the  material  charged 

Combined  Electric  Power  and  Water  Heating  Station. 764  i„to    tlie    open-hearth    furnace    amounts    to  •several    million. 

pABLiAME.sTAHY  Intbi.lioenue    754  ..           J^.                     "i...nc    oiuuiuiis    lo-^iMrai    m^lllnn,^ 

LioAL  iNTiLLiGiNoi 764  -sterling.     It  is  said  that  the  saving  in  labour  bv  the  use  of  the 

Volunteer  Notices 754  lifting  magnet  in  the  United  States,  at  the  rate  pig  iron  and 

(Jommercial  lopicg 755  ,              i-tni.i         .,                    ''^        •.     u. 

Electricity  Supply 756  "''^^V  "re  being  handled  to-day,  is  not  less  than  £.3(X).()00  per 

Tenders  Invitee! „ 756  annum.     From  a  recent  issue  of  the  "  Journal  "  of  the  Cleve- 

Companies- Meeungs  and  Ke,>ort« 757  |,.„,1  Engineering  Society,  it  appears  that  at  the  No.  1   plant 

of  the  Carnegie  Steel  Co.. Pittsburgh,  the  two  charging  machines 

]V  fi  f  f»  K  ^^^"'"*'  "''"'"  ^''*'  *'^^'^'"  ••^-to"  furnaces  handled  1-2  million  tons 

X^  Wl^».  fr,„„  i8.,7  to  1;)17.     The  twelve  40-ton  and  four  5r.-t<ui  fur- 

•  iia(  es  in  the  Xo.2  open-hearth  plant  are  served  bv  four  char^in" 

Financial  Risks  of  Large  Stocks.  machines,  which  have  handled  during  the  years  1S<).5  to  HuT 

Wk  arc  glad  to  iidc  that  tji.-  .Ministry  of  Kecoiistruclion  iippro.vimately  !i-.")  million  ton.i.     In  this  case  the  weight  of 

hasappointcd  a  Committee  to  consider  what  safeguards  .should  '""Iten  metal  pa.-isiiig  through  the  furnaces  is  not  included. 

be  taken  to  avoid  serious  tinancial  loss  as  a  result  of  possible  •^''■-  Weilmax  estimates  that  the  saving  in  labour  charges  in 

<lepreciation  of  stocks  after  the  war.     There  is  no  doubt  that  American  steelworks  by  the  use  of  the  charging  machine  and 

the  uinotint  of  capital  at   present  involved  in  stocks  by  the  lifting  magnet  amounts  to  nearly  20  million  pounds  .sterling. 

various  manufacauring  c:ompanies  gives  rise  tio  much  anxiety.  Further,  he  states  that  every  open-hearth  plant  of  any  .size  in 

The  price  of  raw  materials  rLses  higher  and  liigloT,  and  con-  f'"'  "'"''d  to-day  is  eipiipped  with  these  inventions,  and  they 

se(|uently  the  available   working  capital,   in   so   far  as  it  is  '"■•'  considered  as  much  a  nece.s.Hary  part  of  the  ei|uipinent  as 

iitili.sed    for   stocks,    covers   smaller   and    smaller   (pmntities.  ^^"'  furnace  itself. 

Thus  it  is  found  necessary  for  further  <apital  to  be  invested  in  ^ 

stocks  if  the  turnover  is  to  be  maintained.  K veil  if  ."ale  prices  The  Relation  of  Quantity  Production  to  Cost. 

were  alwi  to  be  maintained  this  wouM  be  serious  enough,  but  Wiiii.k  there  is  a  general  reeognition  that  .special  work  is 

after  the  war  there  will  uiidoubteilly  be  a  more  or  li-ss  rapid  iicces.tarily  more  e.xpensive  than  Jirodiicing  sfjindanl  articles  in 

decline  in  .tale   prici's,  and   if  large  stoeks  an-  held  this  will  large  (piantifies.  one  rarely  .sees  detailed  (igur.-s  presented  in 

nere.s.sarily  entail  a  considerable  loss  to  the  iimnufartiirer.     It  support  of  this  view.     The  matter  is  treated  with  exceptional 

Mdidicnlt  to  know  how  this  sit  nation  is  to  be  not.     One  method  c^mpletene-ss  in  an  article  by  Mr.  \A\.  Por.  kk  in  ",  Industrial 

would  be  to  regulate  prices  for  u  certain  period  until  stoiks  Managi-nient."     Special  work,  he  remarks,  is  inevitiibjv    •  \\\. 

were  worked  off  and  the  price  of  raw  materials  beeaine  more  or  efficient  work  "  in  the  sen.te  that  even  skilled  workers  lieconiv 

h-Hs  norniiil.     This,  however,  would  be  a  very  diHicult  mutter,  relatively  unskilful  when  eini>loyed  on  an  unfamiliar  openttion. 

Another  method   would   be  to  give  .Sfjife  aid   to  counteract  Apart  from  this, such  special  operations,  besides  Ix-ing  costiv 

hisses  of  this  kind.     This,  no  iloubt,  woiiM  be  fur  less  com-  in   themselves,  add  more  or  less  to  the  cost  of  all  standanl 

plicated,  but  it  is  open  to  certain  objections.     In  any  case,  the  apparatus  going  through  the  shop  by  disturl>iiig  the  routine. 

Mibjeet  IS  eminently  on"-  which  will  ri><niire  most  careful  con-  »iid  this  must  also  be  taken  int<i  account  in  lixing  (he  pricr 

•  oleration.  for  i(  iImtc  is  a  holding  back  in  the  purchii.se  of  of  an  article.     To  illustrate  this  point  he  considers  in  iK*t«il 

-loiks  then  the  prodiK  iiveness  of  the  count rv  after  the  war  the  prnduetion  of  shafts  of  speeilied  dimensions  in  lot*  of  ft. 

will  certainly  siilTcr       Tli-  nubjeet  is  one  wlnrli   has  a  verv  lo.   2.'..  r»0  and    llHi,   timing  each  successive  operation   ami 

direi  I  interest  for  H.v.rjiltlovernment  Departments,  such,  for  cheeking  the  cost  in   e«eh   case      The  following  resultjt  mih' 

"  \aiii|ile,  iiM  the  Coiiiiiuitee  on  tin<   Provision  of  Kinnncial  illuminating: — 

facilities  for  Trade  after  the  Wnr.     The  Committee,  therefore,  gaaninv  l<>i..    T..i«li.wi  ..i.h,»(i   ;  y,i«i,i,H  I  •-      •■■             ),«(,. 

has  b.en  so  constiliile,!  as  to  ensure  co  operatmn  with  other  •""*'                        KHlit.".            i            jo 

Departmentj..  incIiidiiiK  Labour,  the  U<iard  of  Inland  Heveniie  ';",'                       "„'[j           I             ,' 

ami   the   Hoard   of    Trade.      Th«M»e   who   are   interesteil   in   the  'V>     0  lik«  I 

iinitler   should   communicali.   with    the    .Ministry   of    Keen  It   is  aIho  shown  (hat  the  increase  in  wwt  duo  to  low  of  pro- 

"'•■'"'"'"•  duetion  fn.in  unused  ca|incily  vftricn  fwin  10-101   per  c*iit. 
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In  the  coxirse  of  the  article  the  author  also  discusses  various 
arrangements  of  tools  and  their  effect  upon  cost  and  efficiency 
of  production,  and  shows  that  the  best  manufacturing  method 
depends  essentially  on  the  size  of  the  lots  in  which  the  shafts 
are  produced.  Even  this  relatively  simple  operation  is  thus 
in  reality  quite  a  complicated  problem.  It  is  to  exhaustive 
analyses  of  this  kind  that  we  must  look  in  order  to  reduce  the 
manufacturins;  costs  of  large  operations. 


Methods  of  Concentrating  and  Directing  Light. 

The  Paper  read  by  Lieut.-C'ommander  Haydx  T.  Harrisox 
before  the  Illuminating  Engineering  Society  on  February  26th 
raised  a  number  of  interesting  points.  It  would  doubtless 
have  been  even  more  informative  if  the  author  had  felt  free 
to  refer  to  aspects  of  the  subject  relating  more  closely  to  his 
j)respnt  work.  Some  data  were  presented  illustrating  the 
magnifying  power  attainable  from  reflectors  embracing  90, 
18((  and  270  degrees  of  luminous  flux.  In  some  cases  a  multi- 
plying power  of  2,000  can  be  attained  even  with  concentrated 
filament  incandescent  lamps,  and  there  have,  no  doubt,  been 
considerable  advances  in  this  direction  since  the  outbreak  of 
war.  While  the  military  and  naval  applications  of  such  units 
cannot  now  be  discussed,  they  have  already  proved  to  have 
niany  useful  indu.strial  applications — for  example,  in  the 
■■  Hood  lighting  ""  which  has  been  so  largely  developed  in  the 
I'nited  States  as  an  aid  in  guarding  important  bridges,  muni- 
tion works,  &c.  The  author  speculated  on  the  possibility  that 
highly  concentrated  beams  may  even  come  into  use  for  some 
forms  of  interior  lighting,  the  idea  being  that  such  beains 
could  be  directed  on  to  a  white  surface  of  prescribed  form  and 
area,  which  in  turn  became  a  luminous  source.  In  this  way, 
))ossibly,  the  advantages  of  purely  indirect  lighting  might  be 
obtained  without  the  "  flatness  "  which  is  apt  to  characterise 
this  sy.-item.  Certainly  there  are  interesting  possibilities  in 
this  direction,  especially  if  the  co-operation  of  the  architect 
could  be  enlisted  :  but  we  imagine  it  would  find  application 
chiefly  in  large  interiors,  and  where  spectacular  effects  are 
desired,  and  that  it  is  hardly  likely  to  become  a  regular  feature 
in  oniinary  domestic  lighting. 


British  Association,  h  is  ;;niioun(c(l  that  owing  to  wi  r 
renditions,  the  annual  meeting  of  the  Uriti.sh  Association  will 
uii>  he  h'ld.  I'n-sumnlily,  ri>])orts  of  committees  will  be 
tiii'iv"'i|   liv   t  111- ('(iiiMiil  as  tlnv  were  la-(t  >  cjir. 

Industrial  Reconstruction  Council.    The  Industiiiil  Kccon- 

■Irui-tion  f'oiiiMil  is  holding  a  iiici't inc;  at  the  Town  llall,Man- 
<li«-st<T,  (III  W.-drn-sday,  Marcji  l.'ilii,  at  .'J  jliii.,  under  the 
i.ii-^|.i.-.-H  of  the  l.or.l  .Mayor.  .Mr.  (!.  11.  H(dMTts,  Minister  of 
l-iiliour.  find  Sir  William  .McCorniick.  Department  of  Scientific 
and  hidiiMtrial  KeHeurcli,  will  Ix-  the  leading  speakers.  This 
in  th<'  (irnf  of  a  Herie.s  of  pulilie  towns  meetings  in  all  the  great 
indtiMtriul  ccntre»  of  the  country,  arranged  by  the  Industrial 
!!<■<  fin^triictioii  Council  with  the  object  of  awakening  mitioMal 
iriii  risi  in  thi-  vital  industrial  prolilems  of  the  iiumediiilc 
futiir.  .  AppllcatiooH  for  tickets  Hliould  lie  made  to  the  Sei  • 
ntjirv.  The  In'lufttriul   KeconHtruetioii  t'oiiricil,  H,    Mciuvi'iie- 

"Ireet,    l.i.Mdoll,    IvCI. 

Thp   Transparency    ol  the  Lower  Atmosphere  to  Ultia- 

VlOlet  Enfirtry.  in  a  I'liper  liefnn  ij,.-  l!(.V:il  Society  liv  the 
II..II  li.  .).  Stnilt.  ..II  .Ian.  21.  it  «ii.m  r.'iniirki'il  that  the  Iow.t 
ntmo^plieri-  m  relntivi'lv  Iransparent  to  ultra-violet  ravs. 
Till-  2.5.3(1  line  in  the  Hpeclrum  of  the  mercury  laiM|i  can  In- 
(ietccfed  III  a  dixl^ince  of  four  niileti.  Air  ni-iir  the  ground  is, 
however,  mueli  iiiori'  tranNiiari-nt  than  lli.'  upper  air,  uitd 
NJnei.  the  liniitnlion  of  Ihi-  solar  spectrum  in  that  region  is 
alinir.«t  eerlttinlv  due  to  ozorii".  it  appeiifH  that  llieri'  must  be 
mil.  Ii  III. Ill'  .i/iini'  ill  the  U|i|.i  i   tivi'ins  i,l  llii'  ;i  f  miis|ili.'i.'  lliiin 


in  the  lower.  Probably  .scattering  by  small  particles  also 
plays  some  part  in  reducing  the  transmission  of  ultra-violet 
energy  and  this  makes  exact  quantitative  determinations  of 
the  amount  of  ozone  difficult. 

Some  Problems   in  the  Theory  of  Radiation.— A  Paper 

read  by  Trof.  Arthur  Scluister  before  the  Royal  Society  deals 
with  the  oscillatory  energy  taken  up  by  a  simple  resonator- 
under  the  action  of  white  light,  and  the  translator^'  energy 
imparted  to  a  molecule  by  radiation.  The  first  proljlem  has 
been  treated  by  Planck.  It  is  solved  here  in  a  very  simple- 
manner,  and  the  method  used,  when  applied  to  the  second 
jjroblem,  leads  to  the  important  re  ult  that  a  molecule  at  rest, 
within  an  enclosure  of  uniform  temperature,  will,  while  taking 
up  oscillatory  energy,  be  set  in  motion  with  an  acceleration.. 
that  'will  increase  its  speed  until  the  average  energy  reaches, 
a  definite  value.  If  the  Rayleigh-Jeans  laws  of  radiation  be 
assumed  to  hold,  the  ultimate  average  energy  due  to  radiation, 
alone  is  two-thirds  of  that  derived  fi-om  the  kinetic  theorj' 
of  gases. 

irausportation  Deficiencies. — A  note  prepared  by  Mr. 
A.  J.  Marshall,  secretary  of  the  Electri  al  Vehicle  Section  of 
the  National  Electric  Light  Association,  refers  to  some  ele- 
ments of  waste  in  transport,  the  avoidance  of  duplication 
and  undue  delays.  The  general  conveyance  by  railroad  and 
steamship  involves  the  goods  passing  through  a  number  of 
succes.sive  departnxents.  The  actual  cost  of  transporting 
a  ton  of  freight  over  the  90  miles  between  New  York  and 
Philadelphia  is  estimated  at  27  cents,  as  contrasted  with  the 
terminal  charges  amounting  to  3-65  dollars.  Some  scheme 
might  be  worked  out  whereby  railroads,  either  by  themselves- 
or  operating  through  a  co-operative  track  concern,  could  handle- 
freight  directly  from  shipper  to  consignee.  The  whole  ques- 
tion is  receiving  the  attention  of  the  Commercial  Economy 
Board  of  the'  Council  of  National  Defence  (Washington). 

SteUite  as  a  Substitute  for  Platinum.— A  Paper  by  Mr.  K. 
Haynes  in  the  '"  Proceedings  "  of  the  American  Chemical  Society 
refers  to  the  present  scarcity  of  platinum  and  to  possible  sub- 
stitutes. An  alloy  of  gold  and  palladium  is  probably  the  best 
alternative  material,  but  the  cost  is  high,  although,  bulk  for 
bulk,  only  half  that  of  platinum.  The  alloy  of  nickel  with 
chromium,  the  silicon-iron  alloys,  and  pure  quartz  have  also 
given  satisfactory  results  for  some  jiurposes.  In  many  cases, 
for  example  in  jewellery,  stellite  can  with  advantage  be  .sub- 
stituted for  platinum.  The  nudleable  alloys  are  comjxised  of 
cobalt  and  chromium.  They  resist  nitric  acid  com])letely.  are 
slowly  attacked  by  hydrochloric,  suljiliuric  and  hydroHuurie 
acid  but  are  nearly  imnuine  to  all  chemical  combinations  and 
the  fruit  acids.  Eva])orating  dishes  of  this  material  take  a 
bright  polish  and  enable  substances  to  be  evaporated  to  com 
pii'lr  (lr\-iiess.  without  nnv  danger  of  cracking. 

Unbreakable  Pipes.  The  "  Electrical  Review  ai\d  West  em 
]<;lectrician  "  describes  a  form  of  steel  \»\h'  now  being  made 
by  the  National  Tube  Co.  in  Pittsburg,  which  is  stated  to  be 
practically  unbreakable.  When  subjected  to  very  severe 
stress  it  crumples,  but  does  not  actually  fracture.  .V  case 
illu.strating  these  |)ro]>erties  recently  occurred  in  an  ml  well 
uli.To  170  .|U;iits  of  iiitru-giyi-criiie  were  placed  inlliewell 
iiini  r.xploilcd  with  the  mtciitioii  of  "shooting"  the  well. 
'I'lie  Icjescop.'  pipe  rcmaiMed  ill  the  well  during  the  process, 
was  i-edui-cd  in  length  from  j.^tofi  ft.,  and  was  badly  crumpledl 
In  the  force  of  th.'  exphision.  but  did  not  break.  Other  ca.scs. 
of  long  lengths  of  stn-l  Id  lull  from  heights  of  several  liiimlrrd 
fii-t  are  also  mrnlioned.  Mere  again  the  tubes  were  bent  ;ind, 
telescoped,  lull  tli.-iv  was  no  cracking.  It  is  exjiected  that  this  j 
loini  of  Inlu-  will  III'  very  useful  for  work  in  which  si'vere 
.sli'.'sses  :ii-i'  |M.ssilile.  anil  uliiTe  it  is  of  imi>ortance  that  the 
pipe  shonlil  not   liMi-tiiM-. 

Institute  of  Chemistry.  .\l  \\i<-  Mm  h  imnnal  general  meeting 
of  the  Institute  of  Chemi.slry  mi  .Man  h  1st  Sir  .lumes  Dobbie, 
the  retiring  I'l-esideiit,  saiil  thai  llie  |iast  three  years  had 
iitVoi'ded  uniisuiil  iqiport unities  fur  demonstrating  the  utility 
of  the  Institute.  Every  pulilie  de|iartineiit  and  Imiiich  of  tln^ 
I'Tii's  tliMl  r.'i|iiiii'd  the  aid  of  the  chemist  had  made  use  of  il>. 
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semces.  It  had  introduced  many  candidates  for  commissions, 
and  provided  manv  chemists  for  Government  factories  and 
laboratories  engaged  in  war  work.  Furthermore,  the  Institute 
had  been  unremittinc;  in  its  efforts  to  ensure  to  chemists  a 
supply  of  pure  reagents,  glass  and  porcelain,  and,  with  the 
aid  of  the  Department  of  Scientific  and  Industrial  Research, 
researches  bearing  on  nearly  ever)'  branch  of  the  glass  industry 
had  been  carried  out.  The  Council  had  been  devoting  attention 
to  the  revision  of  rejjulations  affecting  the  admission  to  mem- 
bership of  the  Institute  and  the  more  comiilete  organisation 
of  British  professional  chemists.  It  is  understood  that  an 
e.xtraordinarv-  general  meeting  of  the  Institute  will  be  held 
j^hortly,  with  a  view  to  the  discussion  of  these  regulations. 

Dielectric  Strength  of  Vulcanised  Fibre. — Vulcanised 
fibre  is  sui  h  a  widelv  used  and  convenient  insulating  material 
that  information  on  its  dielectri<-  strength  is  welcome.  We 
■observe  that  according  to  .some  te.sts  undertaken  in  the  United 
•State,-*  by  Mr.  William  Eves,  and  summarised  in  the  "  Elec- 
trical Worlil,"  the  relation  between  rupturini;  voltage  and 
thickness  of  nmterial  is  .somewhat  comi)le.\.  As  is  well  known, 
the  relation  is  not  proportional.  It  appears,  moreover,  that 
if  a  number  of  thin  .slabs  with  intervening  layers  of  metal  are 
built  u|)  to  form  one  piece,  the  diminution  in  relative  resistance 
power  with  increasinji  thickness  Ls  much  less  marked.  Appa- 
rently thi'  forced  distriinition  of  parallel  eciuipotential  surfaces 
throughout  the  mass  of  the  material  enables  the  slab  to  resist 
the  stre.s.se8  better,  ever  though  it  is  evident  that  the  rupture 
of  any  component  slal>  will  immediati-ly  short-circuit  it 
throughout  owing  to  the  presence  of  ihc  tinfoil.  The-e  are, 
of  course,  various  factors  such  as  the  effect  of  moisture  of 
tem|)erature,  &c.,  which  ijive  rise  to  variations  in  the  behaviour 
of  different  specinM'ns.  Even  so.  it  is  remarked,  it  should  not 
he  inipo.ssible  t  i  ilraw  up  a  broad  s|)e(ificatii(n  as  regards 
<lie|iMtric  slriTiL'tli  fur  niati'rials  of  this  class, 

A  Novel  High-Pressure  Steam  Plant.— The  ■  Electrical 
Worhl  ■"  describes  the  design  and  construction  of  what  is 
«tated  t<)  be  the  first  central  generating  station  on  the  I'nited 
MtatcH  to  operate  at  3<><)  lb,  steam  |)ressure.  The  [)lant  in 
•  jucstion  feeds  enerirv  into  the  transn\ission  system  of  the  Public 
Service  Co.  of  Northern  Illinois,  and  is  one  of  a  number  of 
plant*'  now  .serving  I.'j  counties.  It  is  anticipated  that  ulti- 
Muitely  its  present  capacitv  of  lO.lMid  kw.  will  be  increasi'd 
to  (i<),(llHI,  It  is  as  yet  early  to  predict  the  results  from  the 
liigher  steam  pressure  usi-d.  It  ap]>ears  |irobal>le,  however, 
that  (he  over-all  boiler  elHcieni-y  mav  !)<•  brought  up  to  ."^O  per 
cent.,  a  gain  of  nliout  .')  per  cent,  over  what  is  slated  to  be 
the  iM-st  exislinji  practice  in  the  Cnited  States,  In  the  turbine 
the  udditiomtl  MX)  lli.  pre.ssure  nuiy  nutke  possible  a  further 
gain  of  (')  7  per  cent,,  giving  u  steam  consumption  which  will 
compare  favourably  with  that  of  the  largest  units  now  in 
xervice.  It  is  reganled  as  not  unreu.sonaMe  to  aiiticipat<- that 
the  new  plant  will  produce  one  kilowatt  hour  per  I8,(KM) 
IJ.Th.l'.  AgiuriNt  this  ineri'ased  elliiiericv  is  to  ln'  net  the 
Homewhut  higher  initial  cost  of  the  plant  whiili  may  be  20  per 
cent,  above  the  corresponding  co.nt  for  plant  liesigned  for 
20()lb.  preMHure.  tie  ukIi  in  the  cuse  of  tiirbme.M  the  increase 
will  probably  lie  li'SM.  Aiiothi-r  intereMtinK  fi-ature  of  this 
new  plant  is  tlii'  high  opiTatiiit;  stc-uin  temperatures  altuini-d 
in  the  neighboiirhoiiil  of  (;.'»()  drj;.  There  appears  at  prenent 
U>  be  nonie  ditlerener  of  opinion  »,<  to  the  choice  of  prcNoure 
or  Mupprheut  in  makint!  up  the  total  steam  temperature. 
Fiirthir  .xpiriiiic.'  of  Ih''  plant  will  l>.-  awaited  with  interest. 


Lance-C'orp.  Lorelady  (R.B,).  an  emplovee  of  Haslingden  electricity 
department,  is  reported  to  have  died  in  action. 

Pte.  Fred.  Walton  (E.  Lanes.  Regt.),  a  Blackburn  tramway  emplovee, 
has  died  of  wounds. 

Personal. 

War  HoxotTRS. — The  following  honours  have  been  conferred  : — 

Corp.  A.  Call,  formerly  a  fardiff  tramway  emplovee.  has  been  awarded 
the  .Military-  .Medal. 

Bombr.  S.  J.  Scarfe  (West  Lanes  R.F.A,).  who  has  also  been  awarded 
the  .MiUtary  Medal,  was  formerly  employed  on  the  Preston  Corporation 
tramways. 

Lame-Corp.  D.  Phillips  (Welsh  Regt.).  formerly  a  motornian  in  the 
employ  of  the  Rhondda  Tramw.-.y  Co.,  has  also  been  awarded  the  Military 
-Medal, 


i  Hiiliiiii-y. 

Imi.\   Swan      Wr  i,  tr.i   I,,  > ril  tlw  .l.-.iili.  whicli  iMriirred  on 

tlio  'Jml  iiwl.,o(  lliiniiiili.  wiil.,«  o(  tlw  Utv  ."<ir  .Imh,.|,|i  \\  j|«oi,  .Swnn. 

Hkatiim  on  Aitivk  .Skiun  »:.-  The  (uUouiiitl  ifcullm  <.ii  aitivr 
WTvir..  are  m|Nirled  ; 

Pie.  W  .1.  |l,.nn  (H,\  ll  1.  (Mrinprly  rmpliivril  in  llii-  liidm  Itiililirr 
'  ••  'i  .Silv.rlowii  w.irk«.  wo.  kilh.l  in  w  ti>>n  "ii'l»er    21.  |1l|7 

flo.  .Inloi  M»ll  (L.N  L  ).  .'1  vriir*  <>(  »Kr.  who  wii>  .oi  pniplnyrr  of 
M...r.  Ilh'k.  K.rr  ft  i».  i-  t,  |»,rto.l  l.i  li.v.-  dint  f,.„»  wound',  in  » 
'  ■    "mil   hoopilul 


Arransemenls  for  the  Week. 

FRIDAY,  March  Sth  (today). 

Phvsic.\l  Society. 
5  p.m.  At  the  Imperial  College  of  Science.  Imperial  Institute-road, 
South  Kensington,  Ltmdon.  .S.W.  Papers  on  "  The  .-Vsym- 
metrical  Distribution  of  Corpuscular  Radiation  Produced"  bv 
X-Rays,"  by  .Mr.  E.  .\.  Owen,  B..A.  :  and  "  On  '  .\ir  .Standard"' 
Internal  Combustion  Engine  Cycles  and  their  Ktli.iin.ii-.."' 
by  Prof.  C.  H.  Ixics,  F.R.S. 

Royal  IsSTiTrnov. 
■j.30  p.m.     .At  .\lbcraarle-strcct,  Piccadilly,  London,  W.     Discourse 
on    "Vibrations:     .Mechanical,    Musical   and    Electrical."'    by 
Prof.  E.  H.  Barton.  RR.S. 


SATDRDA7,  March  Stb. 

Royal  IxsTiTmos 
■j>.m.     .\t   .Ubomarle-street,  Piccadilly,  London,   W.     Loctur»>  on 
■  Problems  in  .Atomic  Structure,"  by  Prof.  Sir  J.  J.  Thomson, 
P.R.S.     (Locturt*  IV.) 

.Association  of  .Mixixo   Electrio.vl  Enoisker,s, 
4.30 p.m.     .At  the  Royal  Technical  College,  Georgestrec-t,  l5la.sgow, 
Pa|KT  <m  ■■  ( 'onsiTVtttion  of  Exhiust  8toam  and  its  Utilisation."' 
by  .Mr.  .J.  Wat.son. 

ItlRMINCHA.M    AND    DiSTKllT    ElKCTRIC   CLCB. 

7  p.m.     At  the  .Swan  Hotel,  Xewstrcot,  Birmingham.     Discus.sion 
oil  ■■  The  Decimal  .Systora,"  opened  by  Mr.  J.  M.  Couch. 
MOHDAT,  March  llth. 

INSTITITION    OK    El.K<TKICAI.    ExolSEERS:      WrsTKRN    Ix>CAL   .SkiT^IOX. 
•5  p.m.     .At    Ihc    .Merchant    Venturers'    Technical    College.    Bristol. 
Pniwr  on    •  Tlio  Control  of  Ijirgo  Amounts  of  Power,  "  by  Mr. 
E.  B.  W.climm.. 

TaESDAT,  March  ISUl 

IxsTiTiTiox  OK  Civil  Enoinkkrs. 
•;.5'//i.i;i.     At    Cn>«t    (ieori.i'sln-01.    Waslmiiislor.    Unidon.    .S.\V. 
Exhibition  of  CincMnntoLTaph    Kiliiis   illustrating  Wat«r-i>«wnr 
Works  in  ( 'unnda.  by  I'mf.  .1.  C.  .McLi-llan. 

INSTITI  TlOX  OF  El.KlTRICVL  EN<ilSKKR,S  :     .MaM  IIKSTKIl  I^HAL  Slit-riOS. 

7  p.m.  At  the  Kngimvn'  Club.  17.  AINTt.ai|iiaro,  Manche«tor. 
■•aixjr  on  •'  The  Contnil  of  Ijirgo  .AinounLs  tif  l\>wcr."  bv  Mr 
E.  B.  We<lmor... 

IvsTiTmox  OK  Klkjtricai.  EXI1IXKKR.S:   .Scottish  I<oi-al  Siktiox. 
7  p.m.     At    I'rincos.Htrwt    ,st«tion    Hotel.    Klinburgh.     Ihipor   on 
■■  Elivtrieal  .Signalling  ami  Control  on  R«ilwa.\ii."  by  Mr.  C.  M. 

.Incob-t. 

IXSTITITIOS  OK  Kl.KeTHK  \L  EvolSKKlls       VoRKSIHR*  I^ICAI.  SniTIoX. 
'  p.m.      W  the  Philosophical  Hall    l>eeil..      VtL\<CT  on  '    The  .Mocha 
Ml.  ul  Diwit-n  mill  SpH-ilication  of  the  Turtxi  Allornator  Rotor  " 
l.\  |lr  S    I"    H.ir.lay. 

W1DNE8DAT.  Mu-eh  13Ul. 

AtsoCUTIIiN    OK    EsdlVKKIls    IN    CntRCK. 

Spm  Al  St  Hn.li-  In.iiiule.  Hri.le  l„ne.  Klct  »lnol.  I-ondon. 
V.r  I'appr  on  "The  .Suprnnlendcnco  of  an  Kiiginrohng 
I'Innt  At  n  Urge  Hot,.l,    l>y  Mr.  A.  H.  Bttrkor,  Wh..Sr. 

IXMTITI'TK    OK    MkT\Lv. 

S  p.m      At  tlin  |{oo!n«  of  the  Chrmirnl  .S-Hietv.  Iturlrngton  Ifnniio. 

I* adilly.  I  on  Ion.  \V       l*n<«iil<'iiiiitl   \dil'm««  bv  l'rx.(,  H,C.  H. 

Cnr|iniiti  r. 

THUUDAT,  Marob  I«th. 

IS'.TITITK    or    MkT»I.->. 

I  pin  i.Utpm  \i  Ihc  KiMinu  of  Iho  Chemical  ,S.H'ie(v.  Hur. 
loiijton  llonw.  IVindillv.  l.ondeii.  \V.  IMjirni  lo  l«.  n^»,|  ; 
The  lielnlituKhip  lirl»,<en  llnnliieo  and  I Vm.lilulion  in  the 
<op|«.r  Itirh  Alunonuiin  r..|.|«  r  .Vllov  "  l.v  \|,  .1  \,.,|| 
linHMiw-HHl.    M.S.-..  Mioninniin     Itr  ■  ik'        b\ 

Ml    II  \Vhil.ikrr,  M  s.        .oi.l  Ml    II    i:  -70    'bv 

III.   i;     H.   Oiillucr.         I>,.mI  T„.    \i.i  l.v'  Mr 

(),  W    Kill..  M.S. . 

N /.  Ill  lilpm.  "An  hn-raligalion  imi  t'naonnil  iVKlina*  of 
\.lmir»lly  Unmn.  (HH  ;  10:31:  ll.  «  :.ii«.  anil  the  Iteimvlv  ' 
!•>   I'l.if    II.  C    II    (  .ir|..i.lrr.  M    \  .  .11.1  Ml"  I      I     KUni 
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The   Control  of   Lar^e   Amounts  of    Power.* 

By   E.   B.   M'EDMORE. 

Summary. — The  author  considers  in  detail  where  reactance  should  be  inserted  so  as  to  limit  disturbances  on  large  networks  and  thus 
to  confine  disturbing  forces  within  limits  to  which  we  are  alref-dy  accustomed. 


The  increasing  use  of  electrical  energy  and  its  economical  produc- 
tion require  the  use  of  larger  generating  stations  and  the  Unldng 
together  of  existing  plants,  these  extensions  involve  something 
more  than  the  use  of  larger  units  and  the  adduig  of  unit  to  unit. 
Xew  conditions  are  reached.  Factors  which  were  negligible  in 
smaller  aggregations  of  plant  become  serious  and  limiting  features. 
The  forces  accompanying  a  disturbance  aie  increased.  The  limiting 
features  are  to  be  looked  for  not  only  in  the  generating  station  but 
itt  the  distributing  .system.  A  striking  characteristic  of  develop- 
ments now  in  prospect  in  the  principal  industrial  areas  is  the  in- 
creased concentration  of  large  amounts  of  power  in  small  areas. 

One  may  double  the  size  of  a  generating  station  with  advantages 
in  economy  and  without  e.xce.ssive  expenditure  on  switchgear  to 
take  care  of  the  conditions  in  the  station  itself ;  but  for  every 
machine,  switeh,  and  conductor  in  the  n\ain  station  there  are  large 
numbers  of  smaller  machines,  switches,  and  conductors  in  the 
distribution  system,  and  if  these  also  are  subjected  to  increased 
forces  a  very  heavy  expenditure  may  be  necessary  to  ensure  satis- 
factory service. 


B 

n 

=.h.-tT  nt    source 

I'lO.  I. — .\RK.\SCF..MENT  OF  FeEUEIIS  U  IVl  NO  LoVV  ImIDKLNT  ImI'KD.\X(K. 

Thf  proljUm  of  maintaining  conlinvily  of  supply  and  of  protecting 
llie  plttnt  IK  found  lo  require  for  itn  eolnlion  the  proper  pro  pari  inn  imj  nf 
the  inijiedance  of  the  different  jmrla  of  the  lyxtem. 

The  author  diwusses  the  probability  of  large  i)ower  stations  of 
KKl.fNN)  kw.  or  more  being  prevalent  in  the  near  future,  and  expresses 
the  \  iew  that  the  most  usual  size  of  generator  will  be  2().(MK>  to 
;M),im<(kw  He  tlun  proceeds  to  consider  the  liiiiitMtion  of  dis- 
turbati'iM. 

l>l.MITATION    OF    Ifl.STlJRIiANCKS, 

Mfiin/i  mnil  lie  found  to  ennnre  maintenance  of  foliage  at  all  parts 
of  the  nyxlem  and  lo  preieni  the  di<turl)anr.e  of  ninnlvg  macliineri/. 
Mennn  munt  aim  lie  found  lo  limit  the  /xiuvr  which  can  he  roncenlrnled 
at  nni/  fioiiit  on  a  fault  occurring,  and  to  a  figure  not  railing  for  cicennire 
r  I  /ifuditurr  in  the  countrurlion  of  individual  piecex  of  apparatus. 

That  Hpct'ial  <<te|Hi  arc  Meic.",sury  will  be  abundantly  clear  when  it 

in  utatifj  that  if  pnicllce  liitherlci  pri-vaillng  Ih  folUmed  in  the  exten- 

^ilJll  «(  exiHtinK  piniitK.  -iwitchtieiir  on  ronMumerH'  [iremiHes  may  be 

nubjf  »<•»)  to  forctto  <-oiii|uiriib|i-  «ith  those  now  met  with  in  linge 

<  ilioiiM.      I(y   nuitalily   pro|Mirtioning   the   iuipediMxi'  of 

|iiirt!t  of  the  ^vkIciu,  and  by  the  eiuploynirnt  of  ipLicU- 

'ne  jirolcclivf  ii|>pani(ii.'*,  «!•  can,   howevci',  licilh   liniil 

tliew;  (linturhnnci'M. 


..I    ,. 
the  . 


Wherever  employed  the  reactance  limil.s  the  disturbance  in  all  purl 
of  the  .•tysleiii  beyond  ii  and  tends  to  isolate  the  d ist urban ce  from  all  pari 
nearer  to  the  -lource  of  supply. 

In  discussing  the  use  of  reactance  it  is  found  convevii^nt  lo  rate  tht. 
reactance  in  terms  of  the  percentage  reactive  roltage-drop  it  tiAll  give 
on  thf  full-load  rating  of  the  part  of  the  plant  icilh  which  it  is  associated.  , 
Limitation  by  Generator  Beaclance. — Reactance  may  be  employed  | 
at  the  source,  viz.,  in  or  w"th  the  generatore  themsehes.  where  it 
need  not  interfere  with  the  losses.  It  is  anticipated  that  this 
method  will  be  carried  further  than  it  has  been  hitherto. 

Most  generating  sets  will  be  used  in  conjunction  with  step-up- 
transformers,  the  machine  and  transformer  forming  one  unit.  In 
this  case  the  transformer  reactance  «ill  be  additional  to  that  in  the 
machine  and  will  add.  say,  i  per  cent.,  but  there  is  no  reason  why 
the  transformer  should  not  be  designed  to  give  more  than  this,  and 
at  a  low  er  cost  than  that  of  employing  a  separate  external  reactance. 
Reactance  in  this  position  serves  only  to  reduce  the  magnitude 
of  the  short-circuit  currents.  In  order  to  maintain  the  supply 
voltage,  we  must  employ  a  proper  ratio  of  busbar  reactance  to 
generator  reactance  and  of  feeder  reactance  to  generator  reactance  ; 
and  as  it  nil!  be  found  that  the  amoiuit  of  busbar  or  feeder  reactance- 
which  can  be  used  is  limited  on  account  of  interference  with  regida- 
tion,  it  follows  that  the  generator  reactance  is  also  lin.ited  if  a  proper 
ratio  is  to  be  maintaijied  between  the  two. 

Limitation  by  Feeder  Reactanee. — Resistance  and  reactance  in  an 
individul  feedei-  anywhere  in  the  system  helps  to  maintain  the- 
voltage  on  all  jjarts  of  the  system  connected  on  the  source  side  of  the 
impedance,  and  assists  in  limiting  the  magnitude  of  the  fault  current 
at  any  point  beyond  the  impedance,  but  the  voltage  at  all  points 
beyond  the  impedance  is  equally  disturbed. 

Inherent  reactance  may  be  utilised  in  such  a  way  as  to  serve  all 
these  three  functions,  as  nuvy  be  seen  by  comparing  Figs.  1  and  2. 
Fig.  1  shows  power  fed  through  eight  feeders  to  two  substations  and 
distributed  through  10  outgoing  feeders.  In  Fig.  2  the  .same  eight 
feeders  are  divided  into  four  groups  of  two  and  there  aie  16  outgoing 
cables  of  snuvUer  section.  It  is  clear  that  in  the  latter  diagram  we 
have  not  only  increased  the  number  of  sections  and  thereby  reduced 
tlie  area  affected  by  a  given  fault,  but  we  have  doubled  the  impe- 
dance between  each  substation  and  the  main  station,  and  greatly 
increased  also  the  impedance  in  the  outgoing  feeders.  'J'hus  by 
separation  of  feeders  we  tan  introduce  more  impedance  both  near 
the  source  and  near  (lie  [uirts  to  be  protected.     .\t  the  .same  time- 


1 


"   liij  Srcliiinalii>iug  and  the   h^miihii/nn  ul  nf  llraclauri . 
•    iiiflhiMlcjf  Hii'lioiiidixinK  the  plant  we  ri-ilu<-<' llie  ccmdi 

'  tlicy  would  lie  on  nniall  |>hiMlN.  anil  tliiK  Iiiih  iieeli  d 

It   in  ilfxiriible,   however,   to  provide  for   interihmiue 
On  n  UrKe  plniit  wr  cnn  t«i  a  conMideriible  extent  ri-uiiin 
I  iiiMJjtinnii  nf  Mnnll  plaiitH  by  dividing  the  HyNtein  into 
uprtinnn  .iml  |mrnllel{nK  Ihi-e  ihroiiKh  reiii'tani'iH). 

Ilrnctniiir  may  iilno  be  i-iiipjnycil  in  wriex  in  any  part  of  llie 
i<y*t«^ii,  lull,  M>  uMvl,  the  reu'tuneo  will  have  lo  riiiTy  the  totnl  loii'l 
f«l  to  thnt  jinrt. 

*  AtMtrw'l  of  a  ruper  rviKl  Imforo  tho  Inntllution  of  Klcotrienl  Kii- 
Kitwmr.1. 


I''ici.  2.  -  .\iiu\niii-:mf,n  riiK  Fefukhsuimm:  IIii;ii  Imikiii w  bieEii.vWF. 

if  the  lolal  .section  of  copper  remains  the  same  (neglecting  the  slight 
iiu|iairmenl  of  load  factor)  the  Inssea  are  not  increase*!  and  the 
ri'giiliilion  is  imalTectcd, 

In  large  systenm  whiir  -lip  up  and  slep-down  trnnsfoinu'i-s  are 
etuployeil.  tiie.se  intriiiliiic  further  inherent  read aiu-es.  so  that  in 
practii-e,  e.vcepi  where  there  is  considerable  loncenl ration  of  load, 
the  use  of  iirliliciid  feeder  rcaitamc  should  be  avnidalile  ;  and  when- 
il  is  reipiiied.  it  should  be  put  as  near  as  possilih-  (u  the  point  to  bo- 
pi-oleilcd. 

Tho  use  of  serii'.M  i-i'Milanic  iiilcrfi-ri-s  vith  the  rcgiil;ilii'U  to  a" 
extent  whiili  limy  be  i|uitr'  serious  for  liglitiuu  unlc.-'s  the  cneigv  i 
Iraimfonneil  to  coiiliiiuoUN  current. 

In  a  enne  where  the  inherent  reactance  limits  the  Uilovolt-ii"il"rr 
oil  shorliiritiil  to  MHI.ihki  to  I.")(»,(MM1  k.v.M..  fm  example,  this  ti'.iiir 
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QSLti'Jbe  redufed  to  20,firM)  k.v.a..  or  well  within  reasonable  limits  for 
consumers'  premises,  by  the  employment  of  series  feeder  reactance 
introducin.;  potential  drop^  a-  follows  on  a  load  circuit  of  SO  per  cent, 
power  factor : — 

lx>ad.  Potential  drop. 

1.01)0  k.v.a 2.',  percent. 

2,000      .i' 

.-..(KMi      „  '. 125 

We  shall  see,  however,  that  much  better  conditions  can  be  obtained 
by  a  projier  iLse  of  renctance  at  the  generating  station,  in  the  machines, 
butbars,  or  feeders  as  required,  to  retluce  the  short-circuit  currents 
;it  the  substations. 

Liiailai.iori  of  \'i>llaije  /^ix/iir'OT/ire.  -We  may  consider  three  typica' 
tase,s,  vi/..  :- 

(a)  Distribution  for  li^htins;  throujih  transfonners. 

(6)   Distribution  through  induction-motor-driven  sets. 

(<■)    DUtribution    throujrh    rotary    converters    and    synchronous 
motors. 

(«)  Where  the  distribution  is  by  tran.sformer  the  voltage  must 
•necessarily  be  di-turberl  to  an  extent  visibly  affcK-ting  the  lighting 
on  sections  a<ljacent  to  the  faulty  one.  but  the  disturbance  will  la.st 
only  until  the  protective  gear  has  isolated  the  fault. 

(6)  In  the  nine  of  indnrlion  moloris  a  heav;/  fall  of  milage  U  not 
ferious  no  long  as  lhi>  fault  In  cleared  in  ahotil  Inn  Keronil.i  or  lex-i,  which 
lies  well  within  the  capacity  of  modern  protective  ajipnratas. 

(<•)  In  the  case  of  rotary  I'onverters  and  s\^lchronous  motors,  we 
iiavc  only  appro.vimate  data,  but  can  form  a  good  general  idea  of 
what  is  required.  A  rotary  converter  running  fully  loaded  will  not 
be  pulled  up  it  the  volttge  falls  to  one-third  or  one-quarter  of  normal, 
but  the  machine  is  .•sensitive  to  sudden  changes  of  phase  angle.  The 
reactance  which  limits  the  voltaL'e  drop  also  reduces  the  phase- 
Hwinging.  Faults  rcuu)tc  from  the  source  present  no  difliodty.  but 
we  cannot  employ  sutlicient  reactance  in  outgoing  feeders  in  the 
generating  station  to  ]ir<-vent  the  voltage  being  ])ullcd  down  on  a 
fault  //  i.f  likelii,  Imiivrer.  Ilial  llie  marhinen  on  tmiinil  rirruila  will 
vol  be  dintiirlietl  if  Itie  i-ollage  doe«  not  drop  lielow  .")•)  jier  reni  of  normal 
nl  Ihe  nonrrr.  At  the  (irst  in.stance  the  drop  will  be  much  les.s  than 
thin,  but  the  generators  will  be  quickly  demagnetised  and  the  voltage 
will  approai'h  the  limit  in  le<M  than  a  second. 

If  the  gcniTiitors  have  a  short-circuit  reactance  of  !.">  per  cent, 
and  are  furnished  with  |H>tcntial  regulators,  it  Ls  likely  that  they 
would  rc(|uire  a  fccilcr  reactance  of  111!  per  cent,  lia.scd  on  the  gene- 
rator rating  to  meet  this  cimilitlon.  If,  now,  there  are  111  feeders 
(and  about  the  s-ime  proportion  of  s|>are  feeilers  anil  spare  machines), 
this  requires  at  fidl  load  a  feeder  reactance  of  oidy  IMl  i«'r  cent,  bascti 
on  the  feeder  rating.  .\l  times  of  light  load,  however,  when,  say, 
there  is  oidy  one  ma<  hitii'  nninuii;,  the  feeder  reactance  would  have 
to  be  proportionally  higher,  sn  that  it  is  clearly  not  |>ossible  fully  to 
protect  the  rotary  converters  all  Ihe  tinn-,  even  «itli  reactancw  in 
each  outgoing  feeder. 

I.imilalion  Ui/  Hnilxir  Kfarlanrr.  The  author  lliiMi  iimsiilers  the 
use  of  busbar  rejtctances.  anil  shows,  fm  example,  llial  with  live 
busbar  sectioiis,  with  generator  reactance  of  17  |M-r  c  cut.  and  bnsluir 
reactance  of  »J  |M'r  cent.,  it  is  |H>Hsible  lo  kei'p  the  ma\unum  value  of 
the  short  rircuil  k.v.a.  di>«n  lo  thn-e  times  the  plant  rapacity, 
iiuit4'ud  of  I"  times  the  plant  capacity,  ji  couunon  ligiire  at  the 
present  duy:  that  is.  icr  huild  a  IIKMMKI  <.imi.  ;J<i»/  ih  iiAiVA  llir 
fondilinnK  irill  lir  no  nmrr  nrrrrr  llian  in  11  /irr/irnldaii  H.'t.tHIO  i.r.ii. 
fUinl. 

The  numlsT  and  •i/.r  of  macliincH  should  preferably  Im-  ilelorminp<l 
■II  that  with  ailrqiialr  provision  for  H|iar<st  Ihe  machine  i'n|uu'ity 
udl  be  divided  eqiinlly  Ih-Iims'ii  Ihe  <im  tiims.  the  nimibei  of  soi'lions 
lieing  sU(  h  .IS  111  give  the  iei|iiired  ilivri-*-  ii(  pniteilinn  «  hilsl  suiting 
the  lisal  loiiiUtioiiH.  ll  11  asniimeil  ihal  there  \mII  generally  Ih-  Iwo 
tnachines  in  excnui  of  Ihe  lolnl  corrrs|Mmiling  lo  the  maximum 
out  pill. 

/  i,inj>frr  nj   I'liMfr.      W'c  desire  I"  Inilisfer  |>i>«er  from  s4-<'tion  lo 

11  fur  piir|Nnes  of  I HiMiy,  and  ihi.s  traii>fer  may  amount  lo 

.  70  \trf  ceiil.  of  llii'  .  ji|..i.iiy  ol  n  sis'lion.  Thw  IraiiHler  may 
(ilace  Ml  ciIImt  dins  Immi  l-'nr  it  lo  take  phicr  iit  nil  it  is  nr«Tii. 
to  set  up  a  dinereiii  c  i>(  |Kileiitlnl  iM-lueeii  sr<  lions,  whcrras 
iiig  •  ondiliiiiis  rn|iiii<<  thai  the  sivtioiw  shnll  In-  al  siilnlanlinllv 
,mcM,ll„tfe 
i  111  li  iiisfrr  III  llir  ineiu'V  iiimiNHipill  of  ciirreni  IhrniiKh  Ihe 
ri  i.liiii. .'  uill  mil  HH|iiiri-  ,1  imlenlinl  iliHemu  e  greater  limn  is 
iir<e«- ,.i  •,  III  overi'iiine  llw  iiliiiin'  rroislnner,  and  llii«  «ill  lio  some 
II  ll  <  tiiin  III  I  |M<r  I  rill  .  |N-rlin|n  onetiflli  uilh  10  |M'r  et^nt. 
Iniice  lieluif'M  s«'.-|imii.  Tii  Irnnsfer  maunelt'Hig  eurrenl, 
himevrr.  will  rn|iiir«<  n  rel  .(n.lv  InriJr  |Milpnlinl  ilillen>liie,  nnri  Ihis 
lie  Ml  (act  the  rrnelaiii  .■  dinp  al  Ihe  1  iirrrni  111  iiuolmii.  and  lliis 
vr%  lu  •>«•  the  liniilinu  hiliiie 


The  obvious  solution  appears  to  be  to  transfer  the  load  at  a  higher 
power  factor  and  to  make  up  the  shortage  of  magnetising  current 
by  supplying  it  from  the  machine  or  machines  tied  to  the  section  in 
question. 

In  pushing  the  use  of  reactances  up  to  the  limit  it  is  necessary  to 
utilise  this  method  of  maintaining  the  voltage,  but  it  is  not  one  which 
should  be  used  under  daily  working  conditions.  It  involves  under- 
loading one  or  more  of  the  machine*,  extra  care  in  running  adjust- 
ments, and  in  ca.se  a  fault  occurs  on  the  section  recei\-ing  current, 
the  voltage  drop  will  Vje  greater. 

It  will  be  found  that  ample  i>rotection  can  be  obtained  by  the  tise 
of  generator  and  busbar  reactances  under  normal  working  conditions 
without  resorting  to  transference  at  a  ]X>v\  er  factor  above  that  of  the 
load  :  but  this  method  can  be  advantageously  resort e<l  to  under 
emergency  conditions. 

ThK    ISTERCONXECnoN-   OF   ST.^TIONS. 

Limilalion/i  Afferling  Parallel  Uiinning. — The  question  now  arise;;. 
How  will  the  employment  of  reaitances  between  sections  affect 
parallel  running  7  This  becomes  particularly  important  in  the  case 
of  .stations  remote  from  one  another  tied  together  for  economy. 
!Snch  tics  may  not  be  of  large  cross-section  and  may  therefore 
introduce  consiilerable  resistance. 

The  theoretical  treatment  of  this  and  similar  cases  has  not  been 
entirely  satisfactory,  but  we  may  recognise  that  there  are  lower  and 
upper  limits  to  Ihe  reactance  between  which  we  can  get  satisfactory 
operation,  ll  An,*  heen  found  Ihal  it  is  nol  generalhi  jirarlicnble  lo 
oblnin   stable   running  rondilionn   irhere  the  nhinir   lahie  of  Ihe  total 


> 
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rearlancf  in  firruil  Ix-liiveM  Ihe  mafhinrn  in  /<s.<  (Ann  altml  hrire  Ihr 
reninla nrr .  This  nivi>ssitales  the  employment  of  external  n"acl«nec 
in  series  with  long  undergrmind  tie  cabliti  of  small  cross-s«-lioh. 
Where,  however,  then-  are  step  up  and  step-down  transfonners  in 
Ihe  circuit  there  will  be  ample  reaclance. 

Then-  miusi  Ih-  an  iip|s>r  limit  also,  anil  this  is  nol  iM.sy  lo 
deteniiine.  ll  is  evident  Ihal  it  two  systems  an-  mnning  sl«N«lily 
al  about  Ihe  same  fn>i|iiency  and  vollaue,  a  very  small  tratvsfer  of 
energy  and  magnelisuig  current  iias-oing  Ihnmgh  a  high  lenctance 
will  bring  the  two  ••yslenis  iiiln  synehroiiism.  If.  now.  one  system 
11  seniiiisly  disliirlHil  it  will  gel  out  of  phase  Willi  llienllier.  but  Ihe 
small  <'iirreiils  Ininslerrisl  will  be  nixiillicienl  lo  ilislutb  the  sininil 
synlem  and  will  evenliiidiN  brim;  the  system  into  syncbmnism  after 
ciinilitioii-  have  ln-ciiiiie  iiiiimal  and  sleaily.  Here  we  lia\e  |kirallel 
running  wilhoul  Iniuble  but   wilhniil   iililily. 

If.now,  wen"«lneelhen'«elnncrinlhrliewe  get  heavier  syiohnmis 
ing  iinreiiU  and  some  dislurbaiier  of  the  «nund  «ysleni.  but  llie  Iwo 
sysleiiii  lake  lime  to  settle  down  aflei  a  (anil  is  cli-aiwl  on  one  of 
theiii.  and  diirini!  this  lime  llirtv  i«  iiiiirh  plia-r  •widkiiiu.  Thi« 
o.M'illaliiiii  lends  lo  throw  mil  synchronous  lua.  '  nir\  .  m"'  i"  ""<re 

srrioii>  lliaii  mere  Iims  nl  vnllitge.      The  linillm  

are  somewh.il  indelinile.  bill  e\|>riieiii'e  iiiiIk     '  " 

nlMiNc  Ihe  xal'ir  iiinlemplateil  in  this  rn|)er.      I'  ''' 

the  star  ile-uun  i|iiile  luilisfnclorv  owulls  ran  l-e  got  «illi  I'li-l'.ir 
iraclunceK  of  |0  pi>r  rrfiX.  nnil  morv  hnse<l   on    the   nolinn    oiilpiil. 

mill  iipw aid*  ol  |oi|»'rrriil    luw  Ufii  emphiycsl  in  a  I-    '     •   '• > 

two  nl.iliono. 
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Limiting  Effect  of  Fault  Resistance. 

One~mii-st  not  expect  to  find  any  protection  from  internal  resis- 
tance of  faults,  except  when  the  fault  is  to  earth  through  a  poor 
earth  connection  or  includes  a  long  open  arc. 

As  faults  to  earth  can  bs  positively  limited  by  the  employment  of 
resistance?  in  the  ejrth  conneotion,  it  is  only  faults  between  phases 
that  present  a  serious  problem.  The  likelihood  of  such  faults 
occurring  can  be  greatly  minimised  by  appropriate  design.  A  good 
example  Ls  to  be  found  in  a  large  oil  switch  constructed  as  in  Fig.  3 
with  insulated  tanks,  these  on  each  pole  being  enclosed  in  a  stone 
or  brick  cell. 

Conductors  surrounded  i;\'ith  insulating  material  may  be  further 
separated  by  earthed  metal  barriers  .so  arranged  that  a  fault  to  earth 
is  confined  to  the  phase  on  which  it  occurs.  A  good  example  is 
found  in  a  machine  in  which  the  conductors  throughout  their  length, 
including  the  end  turns,  are  covered  '.\ith  insulating  material  and 
separated  by  earthed  metal  parts  with  which  they  are  in  intimate 
contact.  A  breakdown  on  such  a  machine  must  arise  as  a  fault  to 
earth,  and  is  localised  by  the  formation  of  a  good  enclosed  conduct- 
ing path  to  earth.     The  risk  of  open  arcing  is  minimised,  and  con- 


sequently the  risk  of  the  fault  spreading  to  other  phases  and  con- 
suming the  whole  machine. 

The  advantages  obtained  by  the  use  of  selective  protective 
apparatus  on  large  distributing  systems  are  now  generally  recognised. 
The  use  of  such  apparatus  throws  a  severe  duty  on  the  switchgear, 
as  switches  have  to  clear  faults  whilst  the  currents  are  in  the  neigh- 
bourhood of  maximum  value,  and  the  onus  of  clearing  each  particular 
fault  is  thrown  on  the  individual  switch  or  switches  nearest  to  it. 
For  these  reasons  it  is  necessary  to  employ  with  the  selective  pro- 
tective apparatus  a  system  of  stand-by  protective  apparatus  which 
comes  into  use  in  case  of  failure  of  switchgear  or  selective  apparatus. 
This  takes  the  form  of  a  system  of  fixed  time-limit  relays  with  graded 
settings  which  will  come  into  operation  only  after  failure  in  the  first 
line  of  defence.  A  plant  so  protected  will  be  as  well  oil  even  on 
failure  of  the  selective  apparatus  or  distribution  switchgear,  as  plants 
have  been  in  the  past  which  were  protected  solely  by  tlie  apparatu.s^ 
now  used  as  a  .stand-by. 

The  Paper  is  followed  by  lengthy  appendixes  dealing  with  the 
rupturing  capacity  of  oU  switches,  rating  of  reactances,  arrangement 
of  busbars,  current  limiting  by  busbar  reactance,  transfer  offload 
through  reactances,  heating  and  stresses  due  to  heavy  currents. 


Electricity    Supply   in    Glasgow. 


Mr.\W.'W.  Lackie,  chief  engineer  and  manager  of  Glasgow  Cor- 
poration electricity  department,  delivered  an  interesting  address  to 
the  CJlasgow  City  Business  Club  recently.  Having  described  the 
existing  generating  stations  in  Glasgow,  he  proceeded  to  show  the 
influence  of  condensing  water  on  coal  consumption.  The  loss  in 
vacuum,  resulting  from  the  high  temjicrature  of  the  water  used  for 
condensing  purposes,  he  said,  meant  a  loss  of  at  least  30,000  tons 
of  coal  per  annum  at  Port  Dundas  station  alone,  and  a  similar  state 
of  affairs  prevailerl  at  St.  Andrew's  Cross  station.  With  the  ample 
supply  of  condensing  water  which  would  be  available  at  the  new 
jiowcr  station,  there  would  be  a  money  saving  of  at  least  £45,000 
jicr  annum. 


boilers,  the  boiler  house  area  being  about  3  acres.  The^first  section 
of  the  turbine  room  would  be  250  ft.  long  by  75  ft.  broad.  A'sepa- 
rate  building  will  contain  transformers  and  switchgear.  Coal  having 
been  delivered  by  rail  will  be  tipped  direct  from  the  wagon  into  a 
hopper,  and  be  crushed  if  necessary.  Passing  thence  to  a  conveyor, 
the  fuel  wUl  be  elevated  to  a  distributing  hopper.  From  the  latter 
it  will  be  taken  by  another  conveyor  either  direct  to  the  boiler  house 
or  to  any  part  of  the  coal  store.  The  boiler  pressure  will  be  ■275jlb. 
per  square  inch.  Accurate  measuring  instruments  to  show  draught, 
temperature  of  steam  and  water,  amount  of  steam,  &c.,  will  enable 
the  boiler  house  engineer  to  know  the  efficiency  of  the  plant  under 
his  charge.     The  boiler  house  is  to  be  a  three-.stovy  building.     In  the 


base] 


will  be  run  tiv  catrh  lli>-  a.'^hes  direct  from 

II  also  be  forced  iliau^:lit   fans  in  the  bose- 

•iintain  the  boiliis  proper,  and  the  upper 

isiTs.  iiiiliiccil  ihiuiuht  fani~  and  coul  con- 


Mr.  Iji"ki<- (^iivi.  (I  brief  iiilercKlintJ  di«(  riplion  of  the  new  poHcr 
*l«tii>ti.  whiih  Ihe  Ciir|icinili(j|i  are  now  proiM-cding  to  erei't  and 
•■<|Ui|».  Hnilwny  «idiii(<*  will  run  to  hall  a  niili'  of  luie.  Coal  kIi.ic 
<K'rii|iyiliU  'I  •>'i''  ujll  iiccoiiiiiiiHliitr  (Id.lMK)  |i,iis  of  .•,,iil,  Hulliiii'iit 
In  kc<'|i  llir  M..tj..i,  riuiniliK  for  IMl  iliiy-  uiidrr  iioriiud  ifinililiouH. 
'III.'  lir-l  liidf  ..f  111.   ..latioii  will  ,iiiim-f  of  !«,,  I,,,i|er  Iiouwm  mI  liulil- 


'  lir-l  liidf  i.f  III.   ..latioii  wi 
yji  ^   I'l  till-  iiiKirii    rrMiiii.      I 


I  of  ittii  liiiilcr  houM'H  III  rijilit- 
li   lioilir  limiw  will  roiitiiin  eight 


lectric  wagon 
the  boilers,  and  Iheie  wil 
meiil.     The  liist  floor  wil 
floor  will  house  (lie  ccoiio 

Tlietiirbiiic  room  will  r,,nsisl  ..I  l«n  ll.u.is.  (he  mound  floor  con- 
faiiiing  condensers.  ciivulntinK  an.l  ;'n  |iuinps  and  oilier  auxilianes, 
iind  the  ii)i])cr  floor  coutaining  turbines  aiul  alternators.  The  lir.st 
five  sets  will  he  •J.^i.tMIO  u.v.  ea<ih.  'J'he  use  of  these  large  Hots  will 
mean  ii  siniiig  of  nt  li'ast  20  per  cent,  as  com  pared  with  what  is  obtam- 
ablc  with  .•xistli.g  pbnt.  The  energy  will  be  g.neratcil  at  ll..^.(l(l  volt« 
and  triimformed  lo  •.'11.0(10  volts  for  dislril.ulion.  The  20.1Kl1)-volt 
MWilrli>;r-«r  istlie  lirsl  of  its  kind,  and  will  i(,sl  tTO.OHO. 

The  Hit..  eM.Mids  to  ^(l  irercH,  ami  the  margin  of  ground  availahic- 
might  be  imed  for  treat  iiig  coal  prior  lo  burning  it  in  Ha-  boilers,  orl." 
(•lectroi-lieinjeiil  or  elei'trn.metalUngiial  proce^NcM. 
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Notes  on  the  Design  of  Electromagnetic  Machines.' 

PART  III. 
DESIGN  OF  AX  ALII':RXATING-CURRENT  TURBO-GENERATOR. 

Uy    ST.\.NI.EY    PARKER    SMITH.    D.Sc. 

{Continued  from  page  727.) 


speed  of  250  revs,  per  : .  -         .•    -       j 

per  min.  at  a  line  pressure  of  500  volts,  and  the  mechanical  stresses  in  the  rotor  are  discussed. 


7.  Mechamcal  Deskjn  of  Rotor. t 
Careful  attention  niu.st  be  f<iven  to  the  inetlianical  design 
<if  turbine-driven  alternators,  as  the  conditions  of  .ser\'ico 
render  this  ty(pe  of  niacliiiie  liable  to  very  heavy  stres.ses.  due 
both  to  ineciianical  and  electrical  causes.  In  this  section  it 
is  propo.sed  to  calculate  from  first  ])rinciples  the  chief  me- 
chanical stresses  that  occur  in  the  rotatinj;  parts. 

The  difficulties  encountered  in  turbo-rotor  desijin  are  such 
that  l)oth  mechanical  and  electrical  desifjners  iiust  be  ready 
to  make  rea-sonabie  compromises  if  the  best  result  is  to  be 
obtained.  In  the  case  of  the  rotor  teeth  es]iecially  it  is  oft«n 
nece.Hsarj-  for  the  electrical  designer  to  modify  his  design  to 
meet  the  mechanical  desipner's  re<|iiirements,  whilst  the  latter 
must  as-sist  the  former  by  providinj^  efficient  ventilation. 
5 


(a)  Calculation  of  Stresses  in  Teeth  and  H"././  -. — 1,1. 
centrifugal  force.?  of  the  various  parts  acting  on  a  tooth  and 
a  wedge  are  shown  in  the  following  table,  which  is  selfexplana 
tor)-.  The  sections  and  dimensions  are  shown  in  Fig.  l.'^A. 
whil.st  the  lennth  L=100  era.  for  each  item. 


H 


(A)    TKArK/.ll   M.  (B)    OVKIllUNO    UK    nuTi.l!    Coll.. 

Tic.  :>n. 

As  far  as  po.ssible.  (lie  mechanical  de.sijjuer  must  be  given 
a  free  hand  in  the  choice  of  materials  used  for  tin-  rotating 
|»arts,  for  it  is  essential  that  only  materials  of  the  best  <|iialify 
are  used,  particularly  for  tlie  parts  where  the  factor  of  safety 
is  low.  It  follows,  therefore,  that  reliable  data  about  the 
ultimate  and  working  stre.s.se.s  should  be  available. 

I'sually  the  section  where  the  stress  has  to  be  calciiiuted 
i'<  u  parallelogram,  triangle  or  trape/.iiim.  so  tliat  the  position 
iif  tlie  centre  of  gravity  is  easily  fnund.  In  thi'  case  of  the 
iiape/iiim,  the  centre  of  gravity  lies  on  a  line  joining  the 
(entre  of  the  liAHe  to  I  lie  centre  of  the  oppo-<ite  si(lo  illld  at  a 

hi-iiilit  above  the  lia.ne  eoual  In        -"-  ,'«•<•  Kiy.  "Jti.x!.  as  can 

be  shown  by  dividing  the  trnpe/.iiim  into  a  parallelouram 
and  u  triangle.  The  centre  of  gravity  of  the  overliam;  mpper 
lies  on  the  centri-  line  of  thi'  po|e-centre  at  a  distance  Imm  the 


•-'(111, 


I,  and  .1.,.  are  tlie  iina.s  of  tlh 

anil    1 1 verliang    is    taken  .i> 

Inriiilila. 


\ 


Part. 

Area 

Volume. 

Den- 

Weight 

Radius 
if 

C.F.  in 

P= 
100  HA 

in  cm'. 

in  kg. 

in  cm. 

1. 

Tooth  .1 

-C 

.-{Sfi- 

3,367 

7-8 

26-2 

25-82 

(58.000 

u. 

Tooth  A 

-n 

4205 

4.205 

7-8 

32-8 

24-38 

80.1KM) 

III. 

Wedge   . 

51 

510 

80 

4-.->4 

29-7 

I3..>(t0 

IV. 

Copper  . 

18-3 

1.830 

.sn 

103 

24-.-. 

40.000 

V. 

Insulation... 

5-9 

590 

24 

1-4 

24-:> 

3,500 

parts    shown    in    Kii; 
reclnngular. 
The  rrnlnf'ii/nl  fnm   I'  is  caleiilaled  from  ihi 
/'     ui'WR  ij  k«. 
>\lleii      i<i      'i.m.   n   lieiiig   the  speed  in   reVnlillions  per  secoIMJ  ; 

II      weight    ill  kg.   of  the  part    for  which   /'  i.o  being 

calriilaled  . 
H     rndiiis  III  cm    of  the  centri-  of  gravity  of  this  puti 
In  tlie  case  of  an  aliermittir,  U'  /  ;i.  so  that  in  ihe  prest-ni 
.■xainpleio'i/     {'in/)' 'I     {'lnU))*;Wl     jiMi.viTv nenrly.  Hence 
/'     ItKiH//  kg.  in  II  ;.'  pule.  .'lO-eyile  mm  hine. 

*TI<i'  Ural  ftrtirip  nf  llim  arrira  ilnUt  witli  r'nitUniinUa-ourmnt 
Machiii'a,  rihI  Ihn  lirat  iiitrf  i>l  Ihciiriiclp  kpiirarril  in  Tiir.  ICi.ciTnirlAX 
n»  .lull.  '.'.  lUin  (Vol    lA  S\  II  ,  |>   JfO) 

t  Till'  <Uln  nnili|i»t(rania  l-'r  I  hi*  •txliiiii  «rrr  IiimikIii-iI  Ii>  Mr.  .1.  \\ . 
SliiK.  .\  M  I  K.K.  ollh"  Ciiv  aikI  tiiilliU  iKiiuiiioiinu)  c..lliur  .Mr. 
HiiiK   i<  »l.<.  n'<|HiM.ilili<  lor   llir  .Iniwiiiic  in  l-'iv    l:i  »i><l  IN 


We  can  now  find  the  stresses  in  the  several  parts. 

Tetmle  si  re-is  at  C.  the  bottom  of  the  slot : 

C.f.  of  r.-hIII.  +  IV--^V-     125.aK) 
Stress  at  (  -         ^^^  ^j  ^^^^^  ^^^  -,        -     ^^g 

—616  kg.  per  cm-. 
Trnnile  stress  at  D.  the  bottom  of  the  ajritU  duct  :  — 

r.F.  of  II.4-III.+IV.+V.     1.37,(HX) 

•is.j 


Stress  at  D 


.\rea  of  tooth  at  D 

=  -181  kg.  per  em-. 

Shnir  stress  im  iredi/e  and  tooth  : — 

C.F.  of  lll.-flV.-fV.     57.000 
''"'"'"  ''^       ~2xl-.jyl(Hi  ^  300 

=  1  ?0  kg.]iercnr. 

( 'Dni/iressiee  Stress  at  Face  of  Wc'li/rand  TiHith.—Tlu'  force  IT 

in  Fig.  27  balances  the  resultant  of  the  centrifugal  forci-  F2 

F       I 

and  the  comiire.s.Hive    foree   C.      It  is  seen   thai    II  

'  •_'  ^ni  <i 

when-  F     111.     IV      V      Thus  we  get. 

."i7.<KH»  l« 

2     (h; 


Stre.vs  at  weil^e  lac< 


Hi  •    IIM 


176  K 


I  I,.    ..       1 \.  iiM.  AT  Vwt  or  Wkii.i.  in  lUiiwii  M.ot. 

Stress  l),ir  to  li,  miiHfl  MotxrHl  i»i  Ttpx  of  Trrtk. —T\m  Mts 
about  a  section  -.oh  ttn  r/.  Kijj.  ST,  itnti  the  ntn-w  due  to  it 
^^^n  be 

n       Monient  arm  '»< 
Slrr.»,ti  due  I"  »..M.  in  '  ,   ,         ,     ,■ 
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We  Lave  seen 


IT 


F  J. 
2  sin  a 

further,  moment  arm  bc=^ab  sin  a={ao-\-ob)  sin  <i 
=(oe  tan  a-\-oe  tan9)  sin  a 

=  -^  sin  a  (tan  a4-tanO) 
6    •     6  cos'^tf 


C'.F.  of  copper   and    insulation^ 
l)er  cm'^. 


and,  section  modulus 
■whence  we  have 


F     1 


«.<? 


Stress 


„    .        Xtt  sin  a  (tan  a- tanfil) 
2  sin  a     2 

L  X  «/- 

6  cos-0 

3x2i'cos2e(tan  a+tan©) 


Ala  xiiiitini  stress     =- 


Maximum  stress  due  to  B.M. 


2xLxeg 

To  find  the  value  of  6  for  which  this  stress  is  a  ina-ximum. 

we  must  difierentiate  the  variable  cos-6'(tan  a+tan6')=cos-6 

tan  a-f.sin^cos0   and  put   equal   to   zera,    whence   we   find 

tan  2(9=oot  a=e^  e//  =  l-.5  0-6=2-.5,  or  6=31  degrees. 

•Substituting  in  the  above  expression,  we  find, 

3x5  7.000  X  0-82^(0-4 +0-68 ) 

2x100x1-5 

=415  kg.  per  cni^. 

Stieas  Due  to  Beiidinf/  Moweiil  ii>   Wedge. — Regarding   the 

wedge   as  a  short   beam  fixed  at  the  ends   and   loaded  at  the 

fentre  (worst  case)  due  to  the  force   /''=III.4-IV.+V.,  we  get 

bending  moraent_^/      6 

.section  modulus        8    Leg^ 

57.000  2-8+4-0        6  „ , .  , 

=    - ; — -=61o  ki;.  iier  cm-. 

8  2        100x1-52  •     ' 

{h)  C'llc'ilalioit  of  Stresses  in  End-hells. — The  lay-out  of  the 
overhang  is  shown  in  Fig'  18.  The  inner  face  of  the  inside  coil 
of  the  overhang  is  about  5  -6  cm.  away  from  the  core  to  obtain 
u  suitable  radius  for  the  copper,  which  is  generally  flat  strip 
bent  on  ed;;e.  and  to  allow  ample  room  for  the  air  to  ])ass  into 
the  holes  in  the  jiole-centres.  The  axial  clearance  between 
adjacent  r-oils  is  abcjut  3  6  mm.  This  development  completed, 
the  axial  length  of  the  end-bell  can  be  fixed.  The  overhang 
copjier  is  usually  coned  slightly  inwards  to  keep  down  the 
external  diameter  of  the  bells. 

Having  settled  the.se  dimensions,  we  can  now  clieck  whether 
the  hooji  tension  set  uj)  in  thr-  ))ell  by  the  ci'ntrilugal  force  of 
the  (•oi)per  and  steel  is  ])erniissit)le.  In  making  this  calcula- 
tion, we  assume  that  the  copper,  insulation  and  jiacking  near 
the  tore  is  distributed  uniformly  over  an  arc  equal  to  the  .slot- 
j»it<-h  ;  and  near  the  outer  part  of  the  bell  over  a  pitch  e(pial 
to  the  axial  distan<'r-  between  the  centres  of  adjacent  coils. 
Tn-afiiig  then  the  end-bell  as  a  thin  cylinder  under  fluid 
pressure,  the  HtresK  is  equal  to  the  jiressure  ])er  unit  area 
multiplied  by  thi-  mean  diameter  divided  by  twice  the  thi(-k- 
neMH  of  the  bell.  (It  huH  been  found  that  the  result  given  l)y 
thJH  method  is  in  good  agreement  with  that  ol)tain<'d  by 
tttkini.'  eiieli  unit  length  of  iron,  cop]ii>r.  insulation  and 
pui-kiMg  !!•<  an  element  and  n-solving  the  centrifugal  forces 
due  to  the«e  elenientN  normal  to  a  diameter  to  get  the  mean 
«lri-wi  ini  the  bi-ll  )  \u  approxiniat4-  estimati'  of  the  hoop- 
tetiNif.n  I  an  then  be  obtained  us  followH  : 

Itiu,/,  Tiimiiiii   III   lirU  vnir  the  Ciirr.     The  thickness  of  the 
bell  neai  the  core  in  j-'.icfn.,  and  itH  mean  diameter  isOl-l  em. 
\Vei;:ht    of  bell     111 -7-8 /)((  ■•'    OOJlHkg.   per  cm'-'. 
CF.    of    hiW     MMVIt     HM)y()()|lHx:«»-ri     15-2  kg.   pir 
<ni'. 


f!  T   (hoo|i  tension)  due  lobe 

The  rotor  nlot-piteli  at  th"  intjdi 
Weight  ol  copper  I  inhubilion 


V.V    ■  il     J,')-2vr.lJ 
:J  2x1-!I  ' 

7i;7  kg.  ]»er  <^m'''. 

ol  the  liell  is  7  cm.,  MO  that 
O'lr,  ,  (I'lil  I 

'"  -''>«•  p-i  cm-. 


=  100x0-025x21=60  kg. 
60x48 


H.T.  due  to  copper  and  insulation  =    „     , 

2x1-9 

=758  kg.  per  cm*. 

The  total  hoop  tension  in  the  bell  near  the  core  is  then 

727  +  758=1,485  kg.  per  cm-. 

HoopTensionin  Bell  at  Outer  End. — The  thickness  of  bell  at 

outer  end  is  3-5  cm   and  its  mean  diameter  is  59-5  cm. 

Weight  of  bell      =3-5  X  7-8  x  10"  ^=0-0273  kg.  per  cm-. 

C.F.  of  bell  =100xO-0273x29-75=81-l  kg.  per  cm-*- 

81-1x59-5     _^, 

=690  kg.  per  cm-. 


H.T.  due  to  bell    -      „     „  ^ 
2x3-5 

The  axial  pitcli  between  successive  coils  is  3  ci 

0-16+0014 


that 


Weight  of  copper+insulation= 

C.F.    of  copper  and  insulation  =  100: 
kg.  per  cm-. 

H.T.  due  to  copper  and  insulation; 


=0-038  kg.  per  eml 
C  0-058x23-2  =  134-5 

134-5x46-4 


2x3-5 
=890kg.  per  cm-. 
The  total  hoop  ten-sion  in  the  bell  near   the  outer  end  is  thi:s 
690+890  =  1,580  kg.  per  cm-. 

The-stress  in  the  neck  of  the  journal  should  also  be  calculated 
by  finding  the  eq'aivalent  twisting  moment  in  the  usual  way, 
but  is  not  repeated  here  as  the  factor  of  safety  is  very  high. 

The  stresses  in  the  various  parts  of  the  rotor  and  the  corres- 
ponding factors  of  safety  are  tabulated  below  : — 
Table  for  Sireises  in  Motor. 


Piul. 

.Material. 

Stress 
in  kg. 
per  cm-. 

Ultimate 
stress 
in  kg. 

per  cm*. 

Factor 

of 
Safety. 

Carbon  S. 
Carbon  S. 
Phos.  Br. 
Carbon  S. 
Phos.  Br. 
Carbon  S. 
Phos.  Br. 
Carbon  S. 
Phos.  Br. 

Nic.  Steel 

Nic-Steel 

616 
481 
190 
190 
476 
476 
415 
415 
645 

1,485 

1,580 

5,300  ■ 

5,300 

3,000 

4,200 

3,900 

5,300 

4,000 

5,300 

4,000 

7,500 

7,500 

8-6 

110 

15-8 

shear  on  tooth 

Compression  on  wedge    

Compression  on  tootli 

li..M.  stress  in  wedjie  lip  .., 
B.M.  stress  in  tooth  tip  .... 

B..V1.  stress  in  wedge 

Hoop  tension    in  bcU  ntmr 

lore 

Hoop  tension  in  bell  noaj 

outer  end  

220 
8-2 

111 
9-6 

12-8 
0-2 

50 

4-7 

(To  be  concluded.) 


The    Annealing    and    Heat-Treatment    of    Non-Ferrous 

Metals.  A  I'aper  recently  read  by  .Mr.  K.  .).  Hri.slee  before  I  he 
Liverpool  Kngineering  Society,  described  a  varied  series  of 
rc-searchi's  on  the  annealing  and  heat-treatment  of  non-ferrous 
metals,  special  reference  being  made  to  the  investigation  of 
the  mr)rc  important  industrial  alloys  by  the  Alloys  Kesearch 
Committee  of  the  In.stitution  id'  Mechanical  Kugineers.  Among 
the  methods  of  research  are  the  microscopic  examination  of 
metals  in  section  and  the  u.se  of  the  e(|uilibiium  diagram  to 
indicatr  the  cm  lect  temperatuir  of  annealing.  'Hie  phy.sical 
changes  that  inn  l)e  brought  aliout  liy  annealing  eompri.se 
(I)  softc-iiing,  (2)  inerea.se  of  ductility,  and  (.'!)  removal  of 
coarse  crystallisation  caused  by  rapid  cooling  from  the  molten 
state.  The  conditions  charaiteristic  of  the  annealing  of 
c(qi|)er,  brass,  imintz  metal  and  other  materials,  are  desc^ribed 
in  detail.  One  cuse  of  special  intei-est  is  the  annealing  (d 
Admiially  gun-metal  castings,  for  which  a  -temperature  of 
91)0  deg.,  previous  to  (|uenching,  gave  the  best  results.  Such 
alloys  haW  to  withsliind  wntcT  pressure  ;  if  merely  east  they 
are'iipl  to  leak,  Inil  filler  unnealing  tiny  Ixconie  ipiite  service- 
alib'  in  this  ri'spect. 
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S^vitcli^oar  Standardisation. 


The  following  is  an  account  of  a  di.scu.ssion  which  took  place 
bi-fori'  the  Birmingham  Local  Section  of  the  I.E.E.  on  Dr. 
Garrard's  Paper  on  the  above  subject.  An  abstract  of  the 
Paper  appeared  in  The  Electrician  of  Feb.  22  and  March  1. 

Mr.  F.  Forest  said  it  was  diffirult  to  w-e  how  tlif  .standardisation  of 
switchgear  arrangements  could  be  introduced  witli  advantage  at  the 
preaent  time  and  esixrially  the  standardisation  of  complete  cellular 
construction  in  connection  with  e.xtra-high-tension  switchgear.  Theie 
was,  in  fact,  some  likelihood  that  the  extra-high-tension  switcheear  for 
large  bulk  supply  generating  stations  in  the  future  would  consist  of  a 
simple  arrangement  of  duplicate  lead-covered  cable  bus- bars  and  con- 
ne'tions,  very  strongly  clamped  and  supported,  with  oil  immersed 
isolating  switches  and  with  only  the  oil  switch  totally  enclosed  in  a 
separate  compartment.  If  the  author's  proposals  were  confined  to 
details  of  switchgearapparatus  only,  they  would  receive  almost  universal 
support. 

yir.  R.  L.  (iooLO  ventured  to  suggest  that  the  old-fashioned  secretive 
policy  to  which  the  author  referred  was  not  an  evil  presenting  serious 
ditticulty.  The  real  obstacle  to  complete  standardisation  was  the  exis. 
tcnce  of  competition  the  dcpire  of  one  manufacturer  to  exiel  another. 
This  was  an  axiom  of  healthy  progress  in  refinement  of  construction  and 
evolution  of  ilesign.  .'Standardisation  was  eminently  desirable  in  matters 
such  as  the  back  connection  studs  and  nuts,  the  length  of  brake,  the 
area  of  the  contact  surfaces  and  in  other  matters  attending  the  funda- 
mental switch  function  of  conducting  and  braking  an  eieilric  current. 
.Vs  to  a  standardisation  of  the  general  style  of  construction  which  the 
author  proposed,  this  was,  bethought,  a  subject  which  was  controversial. 
In  the  production  of  switchgear  it  was  difticult  to  see  how  the  standard 
-witch  would  be  obtained  by  co-operative  action  on  the  part  of  dej^igners 
.iiid  manufacturers.  The  soliitiim  would  probably  have  to  invr>lve  a 
process  acicir<ling  tt>  whii  h  eaili  manufacturer  by  research  and  experi- 
ment and  the  utilisation  if  his  knowledge  anil  experience,  evolved, 
probably  at  sonic  considerable  expense  to  himself,  that  which  he  believed 
to  be  the  most  suitable  design  for  a  partii  iilar  purpose.  From  a  number 
of  rli-signs  thus  evolved  it  woidd  be  necessary  to  select  the  standard. 
I'roblenis  would  then  arise  as  to  how  tin-  individual  ilesiuner  was  to  be 
1  om|x-nsBled  for  his  research  and  exix-nse. 

.Mr.  A.  Kkoi'sk  said  the  author  had  called  attention  to  what  he  (the 
H[ieaker)  considered  to  be  a  matter  of  ci|',u»l  importance  to  the  opening 
up  of  new  nationni  activities,  as  without  a  pro|M-r  amoinil  of  siandardisa. 
tion  advantage  could  imt  result  nationally.  .Standardi.satiun  must  not 
be  made  to  mean  the  fettering  of  progress;  reseanh  and  ex|KTiment 
must  be  excluded  from  the  ilonniin  of  standardised  products,  but  both 
these  must  be  carried  out  systematically  with  a  view  to  ultimate  stan- 
dardisation. 

Mr.  <i.  I<iii;ki<s  agreed  with  the  author  that  standardisation  of  switch- 
gear  was  urgently  reijuired  from  the  point  of  view  of  the  manufacturer, 
and  also  for  the  convenieiicc  of  the  customer.  He  kfiew  of  scan-ely  any 
branch  of  swilihgear.  the  parts  of  which  were  slandaril,  jind  engineers 
were  constantly  up  agaiust  trouble  and  needless  delay  in  emergency 
through  the  lack  of  interchangcability  of  switchgear.  The  whole  matter 
was  one  of  detail  and  comnioti  sense,  and  the  time  was  surely  come 
when,  as  suggested  by  the  author,  the  Kngineerin,;  Standards  Coniniit  lee. 
or  n  Special  Subciiiiimittee.  should  deal  thorouglily  and  systenmtieally 
with  switch  and  lontrolling  gear.  I'owers  must  then  Im<  oblnined  to 
cnfiircf  the  adoption  by  niaiiiifaclurers  of  the  ( 'ouimittee's  lindings. 
Some  of  the  couclusioiis  of  the  author  were  |M-iha)M  o|H'n  lo  criticism. 
He  suggested  that  standardisation  of  milli  volt  drop  f»r  knife  switi'li 
niid  ciiircnt  brenki-r  i  oiitacls.  The  sfs'iiker  was  of  the  opinion  llmt  in 
•  ach  .use  the  standard  should  be  simply  the  current  density  of  the 
mirfai  e  I  Miitacls  There  would  be  Im.  niandards  ;  one  for  ttnlsurfaces 
and  one  f'T  hiiiiiiinteil  In  iish  conlai  Is       In  b..lh  cases  t  he  siirlai  es  should 

l>e   pro|>erly   ground  in.        He  did   not     think    that     it     was    ni mary 

ol  •tnnilarili''e  the  «i»e«  of   eopisr    u«ei|    in    the    building  up  of    "bus. 
bars. 

\ir  l(.  (..  .l\K>.M«x  rem.irked  that  it  uppeand  at  first  si.-lil  that  the 
niilhnrhad  ifi«enleil  a  new  •landard  screw  lhi<'ad  I'licie  were  many 
objeclions  lo  am  li  n  i  oiirse  mid  It  iiiuht  be  e\|M'clcd  that  there  are 
alrendv  suflii  ieiil  slandnriU  in  this  line.  On  Imikiiit;  into  the  matter 
more  i'losel\.  hoKiucr.  il  would  Im'  seen  that  the  Hmt  lour  on  the  list 
were  practonlK  ll.<<  >'iiiii'  us  the  slnnilard  Whitworth  uas  tlitead.  The 
ilmmclers  between  H  in  mid  >  in  did  not  agree  so  well.  It  would  Ih< 
advisable  to  try  mid  adapt  thrill  lather  than  prodiici-  Another  slaniUrd 
lie  agleed  that  II  was  piactiially  ini|Hissible  lo  insulate  the  llivl  lOlls 
..f  Uige  iiiducllon  iiM'lois  iiullii  lenllv  lo  prevent  breakdown.  Il  wa" 
.'-rtainly  the  liest  pia.  toe  lo  piorlile  an  exieiiial  cliokiiiK  coll.  This 
<  linking  eoil  need  not  be  \i'iv  large  and  could  be  niounled  on  the  shell 
..f  the  iiioliir  near  1 1»    IciniiiiaU      There  was  no  reason  why  il  ahould 

r.  ml,  so  that  the  author's  objeclion  lo  il 

c-^ilaled  an  e«lra  ste'p  on  the  oil  swilcli  (ell  to 


was  the  basis  for  llie  |iro,iiutioii  of  parts  or  materials  liv  tirms  and 
specialists,  for  instance,  china  insulators,  copper  strips,  screws,  carbons, 
&c.  The  external  standardisation,  on  the  other  hand,  greatlv  atiected 
the  operation,  replacements  and  repaii-s  of  plant.  The  gi-eat  responsi- 
biUt.v  in  fixing  rules  of  this  kind  was  that  they  must  not  limit  future 
developments,  but  rather  they  must  make  room  for  exi>ansion.  The 
rules  must,  therefore,  be  mainly  concerned  with  the  drawing  up  of  a 
definite  specification  to  enable  buvers  to  state  comprehensively  all  their 
requirements,  and  also  to  identify  and  com|>are  the  apparatus  oKered. 
They  furthermore  must  state  clearly  and  uniformly  the  tests  with  which 
the  apparatus  would  have  to  comply  and  the  minimum  conditions  of 
acceptance.  In  fixing  such  rules  the  experience  of  oi>eration  must  be 
available,  and  where  not  available  s|)ecially  ecjuivalent  tests  must 
be  proposed.  Verv  important  amongst  these  was  the  endurance 
test. 

Mr.  H.  \V.  Diri'LF.  said  he  was  of  theopinion,that  any  standardisation 
of  knife  switches  should  specify  grinding  and  finishing  of  the  contact 
surfaces,  so  that  the  whole  of  the  available  area  was  used.  The  Post 
Office  usually  specified  the  contact  area  to  l>e  not  less  than  1  sq.  in.  per 
200  aniiwres,  and  the  conducting  jiarts  to  be  not  less  than  I  sq.  in.  per 
.■iOO  amperes.  He  had  seen  ca-ses  on  new  installations  where  the  switches 
as  received  from  the  manufacturers  were  in  such  a  state  of  adjustment 
that  only  about  one-third  of  the  available  area  of  contait  was  used  ; 
consequently  the  switches  had  to  be  adjusted  on  the  site. 

Dr.  ('.  ('.  (i.iRK.Miii  (in  reply)  said  several  S|>eakers,  amoni:  them 
.\ir.  tliHild,  apiieared  to  think  that  the  eh'ect  of  standardisation  would  t>e 
to  hinder  progress,  either  by  eliminating  com|iet  it  ion  between  the  various 
manufacturers  or  by  the  stereotyping  of  apparatus.  In  his  opinion 
the  direct  opposite  was  the  case,  and  .\ir.  Krouse  hit  the  nail  on  the 
head  in  this  connection  when  he  said  that  standardisation  and  research 
must  go  hand  in  hand.  In  the  absence  of  standardi.sution  the 
inventor  or  designer  was  coni|H-lle<l  to  start  so  low  down  that  he  often 
never  reached  the  level  represented  by  the  combined  and  sifted-out 
knowledge  and  achievement  upon  wliicli  he  otherwise  would  have  been 
able  to  start  building.  He  would  again  raise  the  point  of  the  urgent 
necessity  of  the  standardisation  of  brass.  He  would  like  to  make  Iho 
definite  suggestion  that  a  Committee  should  l>e  .set  up  in  liirmingham, 
workinu  under  a  delegated  authority  from  the  Encineering  Standards 
Committee  to  deal  with  thisquestion. 


*. 


mil  remain  |M'rniaiici 
•  Ol  llir  griiiind  Ihal  ii 
I  he  uiiiiiiid. 

Mr     II,    Ohscttm  I 
ii'gRiding  ulaniUrdis 
fact   Ihal  lli«  l'n|si 
•laii'lardKnliiiii       I'. 

Ilie  nimiiifai  Inn 

and  nrralivelnelila  n 
i.ppaiatna  The  iiili 
I.I  Ihe  inaiiiifaclnrt'i 


I    I  lie  lUoi-uaalnn   had   shown   thai    Ihe   views 
n-ff  »»rv  •llvetgrnl       Thia  waa  due  lo  Ihe 

'    •■■  tween  inleinal  and  exiernal 

iiili  he  nienni   that   ali'eiling 

.   i-xleinal  he  nieani  the  riilea 

"•  !•     II. .1.1.     Kitii   regard   to   Ihe   uaer  of  the 

•tniii|art|la«tlon,  apart    fn>ni  the  iniiMUtanee 

'.ted  the  In.liialiy  aa  a  whole  in  an  lar  aa  II 


Filamont.s  for  (How  Lanip.s.'' 

Ii\  a  rc<ent  lecture  Dr.  Huttger  ilcscrilnMl  a  new  iiielhod  of  pro- 
ducing lilatnents  of  tungsten.  Hitherto  the  filaments  have  l>c«'il 
fornie<l  from  line  tungsten  powder.  It  is  stnted  that  tliLs  puuder  is 
either  hammered  at  high  tein|HTutures  into  .small  luni|is  that  are  then 
ilr.iwn  or  mlled  into  tilaineiits.  or  it  is  inixcil  with  a  hindins  inateriftl 
and  forced  at  hi'jii  pressures  through  fine  dies  into  tilanients  that  are 
then  siibinitt<-d  to  a  sintering  pnx-e.ss.  Both  these  Ireatnient.s  pro- 
duce lilainents  that  consist  of  nn  aggregate  of  more  or  less  n-gularly 
jmcke<l  crystals  of  liiitgsten:  at  the  running  tein|M-ratnn<  of  the 
lamp  and  iryslalliiie  lin-aks  are  often  fomusl.  The  tilainrnts  pro- 
duced by  the  lirst  pnM'(>ss  are  coin|K>s»-(l  of  nnniliers  of  orvstuls 
<lrn«n  out  into  short  lengtlw  and  interlaceil  ami  welded  together. 
They  are  at  lirst  ver>-  «luetiU>  and  flexible,  but  after  u.so  iii  the- 
lamp  they  reciystallisc  and  Invoine  brittle.  The  lireaknfces  take 
place  at  tlie  junctions  lH'twe«'ii  crystals,  although  the  erysials  them- 
selvi.s  are  very  Hexilde. 

The  iieA  priM-i-sM  i(;erinaii  iwtcni.s  lIM.'t'.M  and  2l':i,2;iii)  is  btuied 
iipiin  the  idea  of  forming  the  lamp  lilanieiil  <int  of  one  long  crvxtrtl. 
'I'lingsti'ii  crystals  can  be  made  ti'i  form  graduallv  out  of  a  mixture 
of  tiiiigsteii  (Miwder  and  thorium 'oxide.  The  inixtun'  is  M|uir1rd 
lliroiigh  (liainoiiil  ilii.)<  into  a  lilamenl  of  ll'02  nun.  lo  I  mm.  dinmrtor. 
This  lilaineiil  is  thi-ii  driwii  thnnigli  a  cbanilH'r  in  «bi.  h  il  is  rapidly 
heal.il  to  a  lem|Hraliire  of  2,HHt  I',  to  J.IMlii  I  .  and  «ith  a  Velooity 
of  aboni  J-.")  miles  |«>r  hour,  which  i"  rulher  Hlnwcr  lliiin  Ihecrystallisn. 
lion  veliH  ily  <>(  tiingsten,  ho  that  a  single  •  ryslal  of  indefinile  length 
ia  (onne<l.  The  chiunln'r  is  lillitl  u  ilh  n  neutral  gas,  am)  the  healing 
is  iM'rforniitl  in  two  stngea  by  a  (mir  of  ehtliically  heatetl  eoits. 
Ilimugh  the  i-<'iiln'  o(  which  Ihe  lilamenl  is  iwasnl  The  lilamrnt  in 
this  slate  is  n>a*ly  for  uw  in  a  lampnilhoiil  (iirlher lr<-ntniei<l.  II. 
i«  softer  than  ilinwii  tungsten  uiee  at  low  ti  in|i<-taliiies  and  hanl  at 
hltfli  leui|K<ratiin-'..  »hich  inakisi  it  |iiirli.'nlarly  snii.iMc  fur  uih<  hi 
Uni|>s.  'I'he  lensile  strength  la  \M  Ug  mm,',  and  the  llexibilily  is 
such  thai  Ihe  lilanieniM  can  Ih<  kiioiled  or  bent  old  louinl  the  lineal 
ne«'<lle.  They  retain  lhi«  pro|>erly  after  huig  |ieni.d»  ol  bnrniitti  in  a 
lamp.  Filaineiits  consisting  of  a  sin|ile  cr\su|  ol  J.'i  in.  length  haxp 
l>e<Mi  priNlnced  in  Ihia  nuinner. 

The  ailn  le  coiilaiiia  inuro  pholoiirapha  of  l»pnl  and  oil  lilamenl* 
of  Ihe  new  anil  iililer  kimla,  in  which  the  Inller  only  show^  •  li>ii|2i. 
Iiidiiial  sirucluri'.  the  former  ap|iparuig  lii>miiBene»ni«  and  without 
alruclnnv 


*  Vital  roil  ol  an  itrti.  I.' 
Vol.  .\X.\\  III  ,  miT 
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The   New  Ironclad   Switch    Department   of    the 
General   Electric   Co. 


In  the  Report  of  the  Coal  Conservation  Sub-committee  of  the 
Reconstruction  Committee  it  Is  stated  that  95  per  cent,  of  the  fac- 
tories erected  for  war  purposes  since  August,  1914,  use  electric 
power.  This  fact  is  an  index  to  the  enormous  demand  which  the 
war  has  created  for  electrical  plant  and  accessories.  No  luiiit  was 
placed  on  the  output  demanded  fi-om  manufacturers  of  generators. 


MINE  Shop  or  the 


GESEKiVL  Elkci'KIu  Cu.  (Ltd.) 


motor-.  >u it<li(/ear,  transformers  and  every  other  class  of  standard 
Iiro<luct.  In  tlie  typical  case  of  the  company's  switch  department, 
the  spa<-e  available  soon  became  congested  by  the  continuously  in- 
cffu-sing  pressure  of  orders.  At  the  beginning  of  1916  it  became 
apparent  that  the  capacity  of  the  department  would  need  to  be  a 


conditions.  One-half  of  the  top  floor  of  the  building  was  therefore 
cleared,  and  fitted  up  for  the  manufacture  of  ironclad  switchgear. 
In  spite  of  inevitable  delay  in  securing  the  delivery  of  tools,  the  new 
shop  proved  capable,  \rithin  a  few  mouths,  of  achieving  the  100  per 
cent,  increase  in  output  for  which  it  had  been  designed.  A  still 
further  increase  has  since  been  attained. 

The  total  space  occupied  by  the  ironclad  s^-itchgear  shop  is  close 
on  7,900  sq.  ft.  More  than  half  the  space  is  absorbed  by  the  machine 
shop  (1,645  sq.  ft.),  the  fitting  shop  (2,280  sq.  ft.),  and  the  machined 
castings  .stores  (1,095  sq.  ft.);  and  the  remainder  is  divided  up 
between  the  assembly  room  (710  sq.  ft.),  the  component  stores 
(839  sq.  ft.j,  the  rough  castings  stores  (826  sq.  ft.),  and  the  final 
inspection  and  paint  dryuig  section  (480  sq.  ft.). 

The  whole  of  the  machine  shop  is  devoted  to  the  special  machining, 
and  the  special  machining  only,  of  ironclad  switches.  Various  parts 
\\  hich  are  in  general  use  for  electrical  work,  such  as  standard  bobbin 
t'i:se  liolders,  contact  chp,  and  so  on,  are  made  in  the  general  works. 
All  the  maehmery  is  driven  by  "  \Yitton  "  motors,  the  group  syst-em 
liaving  been  adopted  as  most  economical  for  banks  of  .similar  machine 
tools  operating  continuously. 

In  the  fitting  shop,  which  is  a  wide  baj'  arranged  with  transverse 
benches,  the  switches  are  put  together  ready  for  testing  and  paint- 
ing. Wlien  the  switches  are  completed  they  are  placed  on  trans- 
poitcr  tables,  and  carried  by  means  of  under  trucks  to  the  test  panel. 
After  being  tested  at  liigh  voltage  they  pass  on  to  a  timi-table  in 
front  of  the  compressed  air  paint  spray,  which  gives  them  an  even 
coat  of  paint  with  an  excellent  fiiiLsli  in  a  much  shorter  time  than  is 
])ossible  with  a  hand-brush.  The  switches  then  move  to  an  open 
space  for  drjing  purposes,  and  finally  to  the  packing  department. 


IrnH  il< 
diititiK' 


•iiiblivl  if  the  riutpul  were  to  Ik-  riiaiiitalned  Hithili  reiiHonublc 
<•  of  till'  iiiiF«t  ur((rnt  di-iniiiidK.  Viiiiniio  phum  for  «>xtt'ntlonH 
xixidrreil,  but  they  had  I"  be  put  iinide  ii«inK  I"  the  hick  of 

■'•    "■•'   '■' '■■'   i'"ii MptiralioDH.     Mventunlly  it  w»h 

li  hiui  iHS'nnie  iivnihtble  in  the 
liictiuni)  cnused  by  nbnunniil  wiir 


Km.  :t. —  I'OKTION  OF  THE  .Xsf^KMIU.V  SUOP  FUR  1 HONCLAD  SWITCHES. 

Tluis,  from  the  tinu-  they  are  lilt<-d  up  and  i)ut  on  the  transporting 
table  they  are  never  lifted.  This  arrangement  is  not  only  of  the 
gn-atc«t  value  in  sccurinu  rapidity  of  production,  but  it  is  practically 
isHcntial  in  view  of  the  fact  that  all  the  work  is  done  at  pi-esent  by 
\MMncn,  who  would  lind  great  <lilli(  iilty  in  lifting  the  swi(clu^8. 

The  Iransporler  arrangeuu-nt  is  as  simple  as  it  is  ellcetive.  It  con- 
sists of  a  truck  and  a  number  of  wooden  platforms.  The  truck  has 
two  frames,  a  lower  and  an  upper  one,  which  can  be  altered  in  height 
by  nu'ans  of  n  lever.  Close  to  each  machine  or  bench  is  placed  a 
platform,  on  which  the  gooils  arc  loaded  a.s  they  are  liiiished.  When 
the  load  is  complclc.  the  tniek  is  brought  under  the  platform,  and 
the  upper  frame  raised  .so  as  to  lift  the  platform  cli-ar  of  the  ground. 
The  load  is  llicn  wheeled  away,  ai\d  another  platform  placed  in  posi- 
tion for  loading  up. 

Tlir  aHsembling  shop  and  the  stores  are  also  laul  out  with  a  Hired 
view  to  la^rilitating  a  large  and  speedy  output.  Scpiares  are  iiuirked 
out  on  thf  floor  of  the  assembly  sliop.  so  that  the  various  parts  can  he 
lonvenicnliy  arranged  in  Krou|js  before  being  laki'U  to  the  lilting 
shop.     The  storev  are  constructed  to  reduce  delays  to  a  iniiiiuium. 
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Telei)lione    Exchange   Transfers    and   Their 

Organisation. 


'Ill'  {(jUuwili^  i-5  all  ;m  1  ciuiil  i»t  a  (ii-i.u.s.si,)]i  w  hi(.ll  took  place      wire  junctions,   obsei  v.n 
bi-fore   the  Manchester  Local  Section  of  the   Institution  of 
Electrical  Engineers  on  Mr.  F.  G.  C.  Baldwin's  Paper  on  the 
above  subject.      An  abstract  of  the  Paper  appeared  in  The 
Ei.KCTRiciAN  of  Feb.  1  : — 

Mr.  W.  J.  Medly.s-  (.Manchester  G.P.O.)  referred  to  the  usei  of  insu- 
lating Koparator.s  between  the  contacts  of  cut-otf  relays  of  the  Wostom 
Electric  typo.  This  method  was  not  practicable  in  the  case  of  the  Pool- 
Conner  typo  relays,  which  had  been  extensively  used  in  recent  years. 
The  usual  practice  in  the  latter  case  was  to  employ  a  metal  clip,  which 
depressed  the  armature,  thereby  keejiing  the  contacts  open.  "The  clips 
could  bo  linked  together  to  facilitate  rapid  withdrawal.  In  regard  to 
tho  treatment  of  subscribirs'  installations,  eondonsered  magneto  instru- 
ments could  bo  used  in  connection  with  a  central  battery  exchange,  but 
such  a  combination  was  detrimental  to  maintenance,  economy  and  ofS- 
cioncy  if  retained  for  a  long  period.  Tho  use  of  change-over  switches 
appeared  more  costly  and  less  convenient  than  the  condenser  method, 
although  in  changing  over  to  automatic  the  use  of  a  change-over  s»ntch 
was  unavoidable.  Tho  si)eakcr  did  not  agree  that  it  was  econon>ical  and 
convenient  to  conden.s<-r  existing  apparatus  in  tho  case  of  through 
switches.  The  ef)uivalent  central  battery  ociuipment,  known  as  "  Boll 
Sot  No.  4,"  was  suitable  for  either  magneto  or  central  battery  working, 
and  it  was  preferabh^  to  tit  these  at  tho  outset.  The  lilting  of  new  central 
battery  private  branch  exchanges  prior  to  change-over  was  opon  to 
objection.  Power  would  have  to  \m  provided  specially  from  primary 
batteries  or  by  moans  of  a  i)ower  load,  for  all  s|X."aking  and  signalling 
connections,  inclu<ling  talking  from  extension  instruments  over  exchange 
lin'js.  Aftor  thi-  transfer,  power  for  conversations  over  tho  oxcluinge  lino 
was  automatically  supplied  from  the  exchange  battery.  I'ndcr  the 
more  variable  temporary  conditions  during  the  transition  period,  there- 
fore, complaints  would  Ik)  liable  to  arise  in  maintaining  salisfaotory 
»|x'ech  for  longdistan<:o  working.  Further,  prior  to  cluinge-over,  no 
extension  lould  clear  through  to  exchange  unless  tho  magneto  instru- 
ments were  left  m  position,  and  oven  then  the  ring  off  signal  to  the  main 
oxohange  would  be  rendered  unsatisfactory  through  tho  effect  of  tho 
Hhunt  litte<l  on  new  central  battery  P. B.X.  .nwitchboards.  If  tho  mag- 
neto instruments  wore  recovered  the   P.B..\.  <>|H}rator  would  have  to 

ring  back  on  every  exchange  connection  to  ilear  and  serious  traffic  diffi- 
culties would  arise  through  mm-observanco  of  this  point.  It  was  doubt- 
ful whether  the  rvpetition   of  tests   before  change-over  was  justiliwl. 

liegarding  rehearsal,  it  was  the  practice  of  the  Post  Office  to  give  each 

man  typewritten  inslruirtions.     During  last  year  (lillT)  the  important 

transfer  of  .Manchester  t'entral  Kxehange  from  nuigneto  and  call  key  to 

eoDlral  battery  took  place,  tho  new  exchange  being  about  400  yils.  dis- 
tant from  the  ohl  premises.     The  work  involved  the  lransl(>r  of  4,04i> 

subscribers'  lini-s.  I.42(>  local  junctions,  loM  junctions  from  Manchester 

Trunk    Kxehange,    and    lOO    private    wires.     Simultaneously    with    tho 

transfer  a  "  no  delay  "  servici-  between  the  Central  anil  City  Kxchanges 

and  :i<)  trunk  centres  within  a  radius  of  :i.'i  miles  was  brought  into  o|Kira- 

tion  by  the  joining  up  of  .jllll  lanrleni  jiincliiuiH.     The  local  wirvice  cables 

wore  mainly  niado  up  of  200  to  «00  pairs,  and  the  joints  made  in  stn-ot 

manholes  tutalled  nearly  a  i|uurter  of  a  million.  In  preparing  for  trans- 
fer about  7.'>  [Kir  cent,  of  the  circuits  were  looped  into  the  New  Kxehange 

and  2.'>  |Hir  cent,  provided  with  t<«>  joints. 

.Mr.  <i.  S.  W.\i,i.Afr,  (tJ.I'.tl.,  Maiicln'Hter)  said  that  it  was  not  diwirablo 

to  transfer  i-kch  line  independiuitly  umler  any  comlitions.      Heal  roils 

should  not  lat  withilrawn  when  tnst  jacks  went  available.     \Vher»  aub. 

serilMTs'  preniiH...,   were   known   to   be  closed  the   insertion  of   w>ioden 

wndgns  l«ttween  I  he  springs  of  test  jacks  prior  to  change  over  rixluewl 

tho  time  very  eunHiilerabiy.      It   was  Iniller  to  modify  the  sulxMTilx'rs' 

magneto  instrunient  rallicr  tlinn  lit  a  ('.It.    inslrumi'iit  with  or  without 

chaiigo-over  switch.      There  was  no  reference  in  the  l'a|H'r  to  .ondiiclor 

rosistance  tests  of  HiiliscrilMTs'   lines   prior  to  change  omt.      This   was 

Important  in    view  of  the  transmitter  eiirmnt    Im.ihi;  drii»ii   (loin  tho 

mam  nxiihange  :    also  tint  niHTation  of  the  (ripping  relays  in  (he  ringing 

eirciiib  was  affivteil  by  (he  line  riMislnnce.     The  aiidior  had  given  scant 

a(  lent  ion  to  ilm  iiiipor(iiii(  mat  (or  of  thi>  transfer  of  (riinksand  jiinelions. 
Mr.  (i.   K.  .SrttTK  ((;.l'.<).,  Mnnciiester)  said  tlin  im  idence  of  tlw  lolo- 

phone  traffic  load  was  of  a  very  eoiisistenl   cliaractor,  ami  it  was  (mssible 

to  Msiiiii.iln  month*  ill  advancii  what  the  amoiiii(    of  Iralllc  woiihl  In>  at 

any   pailiciilar  lime,      'riie  is'imd  of  liglil   traffic  was  Usually  ln'iwwii 

iiiulibiy  .'Saturday  anil  M<>ii>l.>\  iiKiriiiiig,  and  (here  was  an  ob\  ions  ad  van. 

taue  in  niakinu  (he  cliain xcr  ,<h  early   in  thi«  |N'riiMl  as  Irallle   |H<r 

iNiii..!       llio  changing  ol  -.iilii,  riliers'  niimlMTs  wn«  avoidixl  as  far  as 

The  success  ..(  a  Irniisfer  was  de|s<nileiit  ii|Min  tli"  preparatory 

I  ii|H<rn(iira.     This  was  no  trivial  matter  in  ea«."i  when>  tho 

,  were  nlreivlv  skilled  in  tho  working  of  iimgnelo  switi  hlsianls. 

Tl.n  .le.e.s  of  the   ^ian.  l„  .i.r   tiaii-ler.   which  occupied   less  than    10 

ininutei,  and  involvisl  mnuiii m i«  iji«iig.»i  at  nl t  '11  i-xchanges  in 

Maneheslor  and  siirroinulinbt  di^luct,  wa«  in  no  sinall  mea«iire  due  to  the 

olloi'tive  .11  <i|i<<ration  of  (lie  engineoriiig  and  traffic  i|ep«r(men(« 

Mr.  .1.  Skka  (d.P.O.,  Mail'  liesler)  said  (hn  join(nr  at  (he  le«iiig  |Milnt 

Llhoiild  Is.  providiMl  with  a  telephonn  rireuit  to  the  test  room  at  the  old 

psohange.      No  rofenmce  was  iiiailn  in  Ihn  IHijior  to  circuits  which  tested 
>r  "  no  rnpiy."  but   which  wrro  working  elrinils  "in  h  a»  order 


a  .Hie-i  >,iuii..i  .  ii..mi.-.  Theso  would 
have  to  be  tapped  out  separately.  The  numbering  of  paper  sleeves  in 
the  joints  at  tho  teeing  point  with  the  circuit  numbering  was  not  con- 
sidered as  good  practice  a-s  "  numbering  through  "  the  joint,  and  keeping 
a  record  of  the  circuits  working  therein,  as  there  was  a  liability  of  clianges 
taking  place  during  the  transition  [K-riod. 

Mr.  J.  D.  \V.  Stew.vrt  ((i.P.O.,  Manchester)  referred  to  a  transfer  to 
C.B.  working  about  15  years  ago  when  microscopic  cover  glasses  woro 
used  to  separate  the  springs,  and  the.so  were  released  by  the  action  of  the 
operators  plugging  into  the  answering  jacks.  Tho  speaker  endorsed 
Mr.  Wallace's  view  of  tho  complexity  of  junction  transfers. 

-Mr.  H.  H.  Hakrisox  (Automatic  Telephone  Co.)  said  that  imme- 
diatoly  after  a  transfer  vory  heavy  demands  were  made  upon  tho  ex- 
change battery  duo  to  (o)  subscribers  curious  to  try  out  the  now  system 
and  leaving  the  receiver  off  the  hook,  (6)  o)K>rators  not  dealing  promptly 
with  tho  calls.  This  necessitated  doubling  tho  carrying  capacity  of  the 
fuses  for  a  short  time.  Tho  provision  of  additional  springs  on  the  pro- 
toct^ors  would  no  doubt  moot  with  tho  approval  of  telephone  engineers. 
The  use  of  separators  on  the  cut-off  relays  was  unsatisfactory  as  it  im- 
paired the  adjustment  and  contact  surface. 

.Mr.  E.  ('.  McKiNXON  (Chloride  Electric  Storage  Co.)  pleaded  for  more 
consideration  in  connettion  with  exchange  batteries,  which  were  fre- 
quently stored  in  basements  or  otherwise  for  months  prior  to  the  transfer. 
.Mr.  'S.  I'pTox  ((J.P.tl.,  Blackburn)  advocated  tho  use  of  wooden  plugs 
where  test  jacks  were  provided  on  tho  main  frame.  \  smart  transfer 
was  certainly  desirable,  but  a  few  minutes  margin  was  justitiable  in  view 
of  tho  service  at  stake.  In  a  transfer  of  any  magnitude  the  centre  of 
control  must  be  a  shifting  point,  beginning  with  the  traffic  suiwrintendent 
at  the  old  exchange,  and  moving  along  to  the  various  engineers  and  other 
officers  concerned.  Tho  executive  engineer  should  have  the  complete 
plan  not  only  in  his  mind,  but  also  in  graphic  form.  Tho  speaker,  after 
an  experience  of  a  great  many  transfers,  preferred  the  tee-joint.  With 
one  exception,  ho  had  never  found  il  necessary  to  have  a  tec-joint  open. 
Ho  would  never  treat  such  a  joint  with  beeswax,  owing  to  the  breakage 
of  the  pafior  insulation.  It  should  always  bo  possible  to  close  dowii  a 
too-joint  by  covering  the  whole  with  a  jacket  of  sheet  lead  properly 
solderi'd  and  capable  of  being  pressure- tested.  -V  fuiulamental  mistake 
was  frotjuently  made  in  assuming  that  a  tee  arrangement  at  any  manhole 
must  necessarily  be  a  single  joint  of  branches  converging  at  a  point.  In 
many  cases  an  apparently  awkward  tee  had  been  made  by  the  use  of  one 
or  more  lengths  of  t<'mporary  cable  trained  around  the  manhole.  .After 
transfer  the  temporary  branches  could  be  cut  away,  leaving  stubs  on  tho 
distribution  cable.  The  titting  of  new  subseril>crs'  ap|»Jiralu8  by  tho 
side  of  the  old  was  es.sential  when  preparing  for  a  transfer  to  automatio 
working.  Two  such  transfers  had  recently  bo'n  made  with  complete 
success.  Did  the  tindings  of  the  conductivity  tests  advocated  by  Mr. 
Wallace  justify  the  ex|K>nse  I  The  insulation  figure  of  KMi.tHK)  ohras 
given  by  tho  author  .soomed  low,  and  2(»O,(MI0  ohms  was  surely  a«  low  as 
desirable. 

.Mr.  II.  M.  (IRF.LI.IN  (tilovor's)  gavij  a  short  survey  of  tho  progressive 
ohanaes  in  Manchester  tolephonu  o<)uipment  during  the  past  l.'i  year*. 

.Mr.  W.  E.  Ki.oWKii  ((Hover's)  said  the  fewer  S|ian's  in  pro|>ortion  to  the 
number  of  lines  in  use,  (he  less  the  ndative  extra  work  in  toeing  them 
through  to  the  old  and  new  exchanges.  In  the  case  of  a  sulwrrilii-r  ceasing 
or  removing,  the  joint  need  not  lMM>|iane<l.  The  teeing  through  of  spares 
might  mean  a  linesman  having  to  assist  the  jointer  in  testing  out  »par\i 
wires  from  the  distributing  point,  ami  |M>8sibly  a  (est  room  hand  at  the 
main  frame.  The  joint  would  not  then  roiiuire  to  l>e  touelunl  until  tho 
time  arrived  to  cut  off  (he  old  cable. 

.Mr.  I'".  \V.  Kkst said  an  exchange  transfer  wiis  iwndiiig  At  Hnddpnifield, 
and  the  scheme  provided  for  tho  syslnui  of  t4M<ing  new  ealiles  into  tho 
old  exchange. 

Mr,  M.  A.  IUtolikk  (Manchester  Corporatinn)  saiil  that  it  was  a  dii>- 
a<lvantagi<  (o  have  a  snliscrilier's  nuiiiN'r  cliuiiBed.  In  the  cA»e  of  many 
llrins  of  n'piite  (he  (elephomi  nuiiils>r  wa->  as  well  known  ivs  thnr  trade 
■nark,  and  apiMVkreil  eviensivelv  ••n    i  •  V    -f    i  iii -n.rv.  .V.- 

.Mr.  INioTT(t;.P.O..  Manehc  1  .  t«l 

with  the  Manelie«(er  4V<ntral   li  •  "O' 

ConiU^'lioil"  ."1   'lie  lli.IlM  fl.llii..  I     ■  '    i'"< 

proved  vei  \  i  'i'' 

wriliors'  pi  ■'" 

tivitv   anil    I  I  ■  "I"' 

latlve  IHirlli.ll   of   lie.  tl  ui-(cl    id..    ..-  .1    lie     ..(»  i..li..n   .»   «.s-U    (-  I. .re  llie 

actual  (raiisfer.  iMid(lii.<  ii-heanwl  undoul>te<lly  con(nbule<l  towanU  tho 
success  achieved. 

The  .ViTltiOi  nuierved  his  reply  for  the    '  .lournal." 


IIooUn  KoceivoH. 

Kopr  et  lh»  gniHrm«ntl>n»l   w.  ik  f«-i   l*  h«j   Irom    Thu  ClilcT«lcl»B  OfltaM,  0I> 
rtolptnt  publuiwl  prk*  plu>  i«>ii«c«  1 

"  Text  Hook  of  Physic"  for  the  Cse  of  .Student*  of  Seirncc  and  Kngi- 
ncrrinB.  '  by  .1  Dun.  nii.  Wh.  Kx  ,  and  .S,  (J.  Slarling.  H.Sc.  (London: 
Maenilllan  *  Co..  I.ld  )      Pp    wiii.  (  l.'WI.      l.V 

"  Anniiain-  pour  lAn  I»I8."  (I'»ri»  s  OaHlhier-VilUm  M  Cie- 
p.  ix.-i  «70.     2fr 
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Amending    the  Patent 

LAV. 


La 


We  hope  that  the  draft  Bill  to  amend  the  Patent  and 
Designs  Act,  1907,  will  receive  the  very  careful  attention 
of  all  the  engineering  societies  in  this  country,  for  it  is  a 
most  important  measure,  and  there  is  still  opportunity  for 
further  consideration.  There  should  be  joint  action  on  a 
broad  basis  among  the  engineering  societies,  combined,  if 
possible,  with  those  interested  in  applied  chemistry,  so  as  to 
insure  that  the  final  Act  will  really  be  in  the  best  interest  of 
the  industries  of  this  country. 

The  proposed  Bill  affects  both  inventors  and  users  or 
manufacturers.  Taking,  first,  the  encouragement  of  the 
inventor,  v,-e  think  it  may  be  stated  without  exaggeration 
that  the  financial  aspect  is  probably  more  important  than 
any  other.  Curiously  enough,  this  aspect  does  not  depend 
upon  the  Bill,  as  the  patent  fees  which  are  payable  can  be 
varied  at  any  time  by  an  Order  in  Council.  As  matters 
stand  at  present,  the  inventor  must  pay  a  sum  of  about  £100 
in  fees  during  the  full  life-tune  of  a  patent.  The  correspond- 
ing payment  in  the  United  States  is  £7,  and  this  is  for  a 
patent  which  is  generally  considered  of  greater  value  in  the 
first  instance,  and  which  has  a  longer  life  to  the  extent  of 
three  veal's.  That  the  British  inventor  should  be  penaUsed 
in  this  way  shows  a  lack  of  appreciation  of  the  importance 
of  invention.  It  is  nothing  less  than  a  short-sighted  policy 
that  the  Patent  Office  should  exist  as  a  source  of  revenue 
for  the  Government,  such  revenue  being  obtained  from 
inventors,  when  it  is  much  more  important  that  inventors 
should  be  given  encouragement  in  every  possible  way. 
Even  if  the  fees  were  reduced  to  half  the  present  amount, 
there  would  still  be  no  loss  in  running  the  Patent  Office  ; 
and  if  the  fees  were  reduced  still  further,  we  very  much 
doubt  whether  there  would  be  any  financial  loss  to  the 
<-ountry.  There  certainly  would  be  a  material  gain  in  other 
wayH,  for  an  impetus  would  be  given  to  invention.  It  is 
impossible  for  a  country  to  lead  among  nations  if  tiu^l■e  is 
Htagnat  ion  in  invention. 

Again,  it  must  be  reniembcred  that  there  are  many  sub- 
jects which  are  suitable  for  patenting,  but  which  do  not 
wurruiit  this  large  i-xpenditure  in  fees.  This  remark  a])])lies 
purliciilariy  to  details  and  improvements  in  in.strunients. 
In  onli-r  to  receive  £100  from  a  5  per  cent,  royalty,  a  sah^ 
to  the  I'xtent  r)f  £2,0(M)  must  be  ellected  during  the  life  of  the 
piitftit.  In  many  cast's  u  sale  of  (IiIk  kind  may  not  b(! 
realiMi-d  ;  and.  even  if  it  is  realised,  it  allows  nothing  for  the 
••xpenne  and  trouble  of  the  inventor,  to  say  tiotliing  of  profit 
on  tin-  whol"'  tiannu<'tion. 

In  the  draft  I'.ill  it  is  contemplated  thai  the  full  lifr  of 
jwitents  may  be  increased  from  W  to  I'l,  or  possibly  Hi 
yam.  We  are  of  opinion  that  the  life  hIiouIcI  not  be  less 
tlinn  17  years,  ami  ••v<-ti  this  erm  on  the  short  side.  In 
the  |Mipular  mind  th"'  asHumption  is  made  that  no  sonnii 
is  a  patent  jiranted  than  the  holilor  of  the  nionopolv  is  1  Ik; 
fortunate  recipient,  of  a  ^ooil  income,  Actually,  it  usuiilly 
fakes  manv  years  tfi  reucli  u  jiaying  stage.  Knrther,  there 
is  the  ipie.Htion  whether  all  |i,itentH  throiigliinit  the  I'.ritish 
FCnpire  Hliould  not  be  fo  fhesinie  peri(Hl,  assiiniing  I  hut 
a  patent  for  the  whole  Knij»ire  \n  impracticable. 


With  regard  to  the  user,  or  manufacturer,  it  is  desirable^ 
that  a  patent  should  be  made  as  valid  as  possible.  But  thi&| 
is  only  possible  to  a  limited  extent.  It  is  obviously  out  of; 
the  cjuestion  to  guarantee  that  no  prior  publication  has. 
taken  place.  The  most  important  point,  however,  is  to 
ensure  that  the  invention  has  not  already  been  covered  b; 
some  other  patent.  This  is  a  matter  which  can  be  decided' 
by  the  Patent  Office  much  more  readily  than  safe-guarding 
against  prior  publication  in  unofficial  documents.  It 
appears  to  us  that  it  is  better  not  to  go  unduly  far  in  the 
search  of  security,  and  there  is  undoubtedly  some  danger 
in  giving  the  examiner  too  much  power.  In  many  respects 
it  is  better  that  a  patentee  should  be  able  to  protect  per- 
petual motion,  as  is  possible  in  this  country,  than  to  have 
his  invention  refused  by  an  examiner  who  does  not  under- 
stand the  possibilities  of  some  new  advance,  such  as  has  been 
the  case  in  the  United  States. 

In  introducing  "  Licences  of  Right  "  the  new  Bill  will 
assist  the  manufacturer  of  this  country  against  foreign  com- 
petition. That  inventors  will  avail  themselves  of  this 
method  of  disposing  of  their  patents  we  are  inchned  to 
doubt.  It  gives  the  idea  that  the  inventor  as  a  class  has 
not  been  ready  to  negotiate  with  the  manufacturer.  This, 
however,  is  far  from  the  case.  Some  inventors,  no  doubt, 
have  very  inflated  ideas  of  their  own  inventions,  but,  gene- 
rally speaking,  they  are  only  too  anxious  to  come  to  terms. 

As  the  war  drags  on  it  becomes  more  and  more  obvious 
that  the  patentee  in  very  many  cases  is  paying  fees  for  wliich 
he  can  get  no  return  in  the  shape  of  royalties.  There  are 
any  number  of  inventions  at  the  present  time  which  cannot 
be  worked,  owing  to  the  restricted  conditions  under  which 
manufacturing  is  carried  on.  We  hope  the  Government 
will  not  fail  to  realise  their  duty  towards  the  patentee  in 
giving  an  extension  of  life  in  such  cases.  The  cjuestion 
arises  whether  these  cases  can  be  considered  individually. 
The  longer  the  war  goes  on  the  more  impossible  will  it  be  to 
consider  such  patents  individually  ;  the  number  to  be  con- 
sidered will  be  far  too  great.  It  seems  therefore  that  the 
only  possible  action  to  take  is  to  extend  all  patents  alike. 
This,  of  course,  would  mean  that  those  patentees  who  had 
already  reaped  a  harvest  during  the  war  would  still  have  an 
advantage.  It  appears  to  us,  however,  that  this  objection 
nuist  be  set  on  one  side  ;  in  any  case,  the  chance  is  that  the 
patents  which  have  been  worked  veiy  rennineratively  dur- 
ing the  war  will  cease  to  have  the  same  value  when  peace 
returns. 

Apart  altogether  from  patent  laws,  it  nuist  be  remem- 
bered that  there  are  two  classes  of  inventors  ;  there  is,  on 
the  one  hand,  the  inventor  who  is  on  the  staff  of  a  firm  ; 
on  the  other  hand,  there  is  the  indeiiendent  inventor.  The 
inventor  with  the  nnmufacturing  firm  find-s  his  path  com- 
])aratively  safe  and  easy,  because  he  is  working  for  a  firm; 
and  consequently  his  inventions,  if  of  any  value,  will  be' 
developed  by  the  firm.  With  the  in(le])eiident  inventor, 
however,  the  case  is  very  dilTcrent.  The  chance  is  that  any 
iniimifucturer  he  ajipi'oachcs  will  prefer  to  work  out  somc- 
tliing  independent,  and  thus  avoiil  payment  of  royalty  and 
the  complication  of  an  agreement.  The  independent  in- 
ventor, as  a  rule,  has  not  sufficient  capilal  to  demonstrate 
his  invention  beyond  a  very  ))relimiiiary'' stage  ;  conse- 
ipienlly  niiinv  inventions  lie  dorniaiit,  and  are  eventually 
di.sciinicd.  We  suggest  that  this  attitude  on  the  part  of 
Miiinufacturers  accounts  for  the  lack  of  developments  in  thia 
connti-y  far  more  than  any  ill-advised  patent  laws.  If  the 
inventor  is  to  (loiiiish  aufl  to  be  an  assetr  to  this  country,  th(i 
niaiuifactuier  must  change  hisattitude,  and  must  look  upon 
I  lie  indi'|)endent  inventor  us  of  |i<iti'iitial  assi.staiice  rather 
lli.'in  us  a  general  nuisance. 
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Problems   in    Atomic   Structure. 


As  Profwsor  of  Natural  Pliilosophy  to  the  Royal  lastitulion.  Sir 
.J.  J.  Thomson,  O.M.,  P.R.S.,  has  of  late  years  delivered  an  annual 
course  of  six  lectures  on  Saturday  afternoons.  We  abstract  to-day 
the  first  three  lectures  of  this  year's  series — opened  on  February 
I6th — on  "  Problems  in  Atomic  Structure." 

Electron.s,  Sir  Joseph  said,  in  introducing  hLs  subject,  were  one  of 
the  things  building  up  the  atom  ;  for  all  substances  emitted  the  same 
electrons  when  heated,  exposed  to  ultraviolet  light  or  to  Rontgen 
rays,  &c.     How  many  electrons  there  were  in  different  atoms,  we 
could  not  settle  by  direct  attack.     In  positive-ray  analysis  the  mer- 
cury atom  could  lose  up  to  seven  electrons,  but  there  might  be  more. 
The  simplest  iiiethotl  was  to  measure  the  effects  of  the  wavelets 
starting  from  an  cleitron  when  placed  in  the  path  of  electric  waves. 
The  forces  of  the  latter  were  constantly  changing  in  direction,  and 
when  the  direction  of  propagation  was  horizontiU,  the  electron  would 
move  vertically  up  and  down,  generating  wavelets  wliich  might  be 
counted.     What    happened    when    waves    met    an    obstacle  ?    To 
illustrate  this  Sir  .Joseph  started  a  system  of  long  waves  (resembling 
the  vibrations  of  the  prongs  of  a  tuning  fork)  by  dipping  a  bar  of 
\\ood  lengthwise  into  water  ;  strikini;  another  bar  at  rest  in  the  water, 
broaflside  on,  the  waves  were  regularly  reflected  as  such.      But  when 
the  obstacle  was  small    (a  small  disc),  a  new  system  of  quite  different 
circular   waves   went   out    from   the   obstacle.     Similarly   a   mirror 
reflected  light  waves  regularly  in  a  definite  direction,  when  the  wave- 
length was  small  compared  to  the  mirror  dimensions  ;    when  the  two 
(quantities  became  comparable,  there  was  no  definite  reHection  in  one 
direction,    but    "  scattering  '"    in    all   dire<'tions.     The    smaller   the 
partii-lcs,  the   more   intense   the   scattering:     blue   light    was   more 
scattered  than  red  light,  and  Rayleigh  ha<l  shown  that   the  sky  was 
blue,  becau.sc  the  liiM'  f)articles  of  the  atmosphere  scattered  the  blue 
chiefly,  not  becau.se  the  particles  were  blue.     That  the  scattering 
[p^irticles  might  be  the  air  molecules  had  r|Uite  recently  been  demon- 
I rated  by  Prof,    the   Hon.    R    J.  Strutt,  who  photographed  light 
-uttered    by    air    (freeti  of    all  dust)  through  i|nart/.  glass  (trans- 
nircnt    to   ultra-violet)  and   through   a   yellow    screen  ;     there   was 
.ittcring  only  in  the  first  case,  and  the  two  photographed  sjieetra 
•  'inlirnied   this.     Scjittered   light   wjus   |x)lari.sed  and  could  thus  be 
i<lentilie<l  ;    this  was  <lemon.strate<l  with  the  coarser  particles  of  the 
ihmty  air  of  the  lecture  theatre,  witli    vapours   of  amylnitrite    an<l 
iodine,  and  with  alcoholic  masticsolution  dilutetl  with  water.  Rontgen 
nuliationa   scattered   from   electrons   were   al.so  scatteretl   (Borkla). 
Rontgen  rays  were  electric   wavj-s  of  very  small   wave  length  :    a 
hori/.ontal    beam    of  X-rays,  .1   Ji  ' ',  falling  on  an  electron   at  h, 
woulil   make  this  electron  vibrate  in  the  vertical   II  /',  and  there 
would  be  radiation  from  /i  in  all  dirt-ctions.  except  in  the  ilirec'tion  of 
its  own  vibration  li  /' ;  in  that  direction  a  wave  detector  wr)uld  not 
record  anything,  whilst  the  nui.ximum  ciTect  should  be  seen  at  right 
anglex  to  the  plane  of  the  pa|)er.     That  wiiuld  hold  for  one  ele<'tron. 
Itut  lUM  there  would  be  nmny.  an<l  as  their  vibrations  could  be  rc.Molve<l 
iiil<i  two  vibrations  at    riiiht  aiigh-s  to  each  other,  there  would    In' 
lime  ellcct  in  the  direct  ion  //  ('  and  //  /<,  and  twiic  the  clTitt  in  the 
dirotion  at  right  anyle.-*  to  the  pliuic  of  the  paper,  whiih  would  be- 
\  crtiial  to  the  motions  of  all  the  cli-clnms.      This  lud  bi-cn  provetl  bv 
I'.arkla. 

Sup[>cflinK  now  wc  could  cnlculnte  the  number  of  wavelets  »t«rte<l 
liy  one  elivtron.  wciuld  there  be  n  times  as  many  for  ii  electrons  1 
I'liat  de|H<n(lcd  on  conditioim.  If  two  ehx-troni  were  lying  close 
iMgether  in  the  |uilli  of  the  e.\ciling  wave,  the  wavelength  being 
nnicli  longer  than  the  distance  bclwe<>n  the  two  eleitrouH.  they 
would  start  vibratiin;  in  pnicti'iilly  tlie«anie  pliiise,  their  amplitudes 
would  bo  aildftl,  and  tin-  energy  involve<l  would  iiurease  with  the 
«e|unre  of  the  rraultiuit  ampliludr.  If  the  two  eliNtroiw  were  far 
iV|Nirl,  they  would  not  be  likely  to  Ht-nrt  in  phase,  and  their  ampli- 
tudes would  not  Nimply  add  up,  but  the  nviultant  amplitude  would 
be  rcpri'Ment<-<l  liy  the  »<•<  tor  sum.  Thus,  if  the  |Milygon  sidi>s  ().\, 
Mt.  Iir,  III  re|iri".enl<'<l  aniplltuil™  (by  their  length) 'ami  pha.s«» 
(by  llwir  inrlinatmii)  of  <  oni|Hini'nt  wavelet  h.  the  liiii-  l)l<  cloHuig  the 
|M)lyuon  woulil  repn-scnt  llie  Mitor  num.  The  malheiiiiitli  s  of  the 
proliji'Mi  bad  been  i;i\en  by  lta,\|eigli  in  "The  Krvultant  of  a  Large 
Nuiiiberof  rniforni  Vibrations  of  .Vrlulriiry  I'liniie"  ;  but  (hr  pniblem 
was  iild  and  |Mipularly  known  nit  "  the  drunkard'*  walk."  If  n  mnn 
eoulil  v<  idk  Nlraight  for  one  yard  before  stopping  and  rctarling  in  a 

dillerrnt  direction.  I iitilit  after  ID.INNI  )ouin>'.\'<  lind  l>nn>el(  any 

where,  liut  on  the  in  rrii;.'i'  his  iliHtnlice  from   Ins  winning  |Kinit  uould 
Ik-  1      v' '"•'"•"     Hit  yds. 

In  the  neeond  le<  Inri'.  I'rof.  Thtminon  further  discUMird  the  imiii 
riilloiw  to  be  fulfillisl  til  make  llio  energy  of  the  iMiilteretl  rndiallim 
pri>|Miiiional  to  the  innnber  ii  of  rlretrimn.  If  the  \  rav"  fell  from  n 
dislaiil  Hourer,  (>,mi  as  to  Im<  nearly  |Miral|el  on  two  e|r«lionii,  /(  anil  .1 
(I'ig.    I),  we  had  to  ilistingui«h  whether  the  distance  //.I,  c(>m|inred 


to  the  wave-lengths  A,  was  ;!)  small,  (2)  large,  or  iST intermediate. 
Any  point  P  at  con.siderable  distance  from  A  and  B  would  rece>;^' 
energy  along  OB  —BP  and  along  OA—AB  ;  the  two  piths  would 
not  be  of  the  same  length,  and  the  ph.ises  would  differ,  by  AC—BD 
(If  BC±OA  and  AD±BP);  that  difference  rf  would  have  its  maxi- 
mum when  AB  was  itself  in  the  direction  of  the  incident  beam,  and 
if  AB  were  (1)  small  compared  to  X,  the  scatteretl  energy  would  be 
proportional  to  n-  (not  to  n),  and  the  conditions  unfavourable 
therefore  for  determining  n.  In  case  (2)8  small  change  in  the  angle 
made  bj-  AB  and  the  beam  would  produce  a  large  change  in  d.  and  a 
difference  of  several  wave-lengths  in  the  phase:  the  amplitude  of  the 
disturbance  at  P  would  then  be  proportional  to  Jn ,  and  the  energy 
to  n  ;  the  condition  was  hence  satisfied.  In  the  intermediate  case 
(3),  when  rf  and  A  were  coniparable,  we  had  to  deal  with  pairs  of  elec- 
trons arranged  in  all  jxjssible  ways.  Yet  to  arrive  at  an  average 
result,  we  might  consider  one  pair.  The  energy  of  the  scattered 
light  reaching  P  would  dcjiend  on  the  angle  $  between  scattere<l  and 

iueident  ray,  and  it  could  be  shown  that,  if  h=2AB  sm—,  then  that 

energy  would  be  proportional  to  2-i-2  sin^  I ~T"  ^''^  curve  repre- 
senting this  function  w  as  that  of  a  damped  wave  ;  it  had  its  maxi- 
mum at  its  birth,  fell  off  rapidly  then  to  a  minimum,  to  attain  a 
smaller  second,  and  again  a  third  still  smaller  minimum.  This  effect 
of  scattering  could  be  demonstrated.  When  a  plate  of  glass  was 
powdered  with  lycopodiun\  and  held  in  the  lantern  beam,  the 
s[)ot  of  light  was  seen  surrounde<l  by  coloured  rings,  quite  close  to  the 
sjiot,  which  corresponde<l  to  the  maxima  ami  minima  of  the  curve  ; 
this  was  not  the  ice  crvstal  effect  of  halos  due  to  refraction  by  the 


crystals,  which  could  be  mutated  by  a  glass  plate  on  wliiib  alum 
crystals  were  deposited.  When  we  had  >i  electrons  the  expression 
2  :  2  sin...change<l  into  «  <i  series  of  2  sin  teni\s,  the  ^  of  which  were 
replaced  by  H,.  ft^...,  de]K'nding  ui>on  the  angles  t)  ;  n,s  before  the 
scattering  wits  greatest  and  ]iroiMirtional  to  n'  for  6  --  (•,  w  hen  /'  would 
be  in  the  direction  of  BA. 

The  scattering  was  not  symmetrical  fore  and  aft.  except  incase  (2), 
but  larger  in  the  forward  dir«-tion  of  the  beam,  owing  to  interference. 
That  was  probably  the  rea.son  also  why  a  In-am  |>ussing  through  a 
solid  (w  it  Ii  large  ii)iiiiiic  out  in  the  origmal  dirix-tion.  and  was  not  all 
scattered  :  in  the  original  din-i-tion  the  scattcn-cl  energy  came  out  in 
phase  and  siunnied  up  pro|)ortioiial  to  m',  in  other  dirtvtions  it  was 
pro|M)rtional  to  »  and.  with  a  large  ii,  the  ii'  wiu<  vastly  greater  than 
II,  of  course.  Pulses  from  [wirticles  wiadd  also  be  in  phase  in  the  oaoo 
when  the  incident  ray  O.U  and  the  .scat tere<l  lay  .V/' ( .U  being  in 
middle  of  .l/i)  made  e<|ual  angles  with  All.  Then  .11!  seomr«l  to  act 
as  a  mirror  and  to  retl<s-t  the  ray.  and  tins  wtmld  o»vur  when  a  Urge 
number  of  clo'tnins  were  in  the  same  plane  ;  no  matter  what  \,  the 
light  scattered  to  /'  would  have  a  maximum  for  that  mcidence  which 
made  the  two  angles  ei|Ual.  Sir  .loM>|ih  evidently  rrfcrre*!  to  crystal 
structure  studies  by  X-rays. 

Passing  on,  the  hvturer  said  that  invpxtigalors  of  scattering  had 
not  always  paid  sullicieiil  attention  to  the  (ulldiiient  of  the  condi- 
tions, and  some  of  their  concluhions  weii>  probably  exaggerated  : 
yet  scattenni;  could  t<"ach  us  mon-.  .\cconluig  to  Ittirkla.  the 
number  of  electrons  was  roughlv  prtHKirtional  i-ilher  to  half  the 
atomic  weight  .1,  or  to  (.1  1)2,  when  .1  wa.«  otUI.  How  were  the 
ele«'lrt>ns  grtni|ir«l  !  Supiowing  there  were  (our  c|p«'tn»n»  in  an 
atom:  they  might  be  at  the  comen<  of  n  »|unre,  or  of  a  tetra- 
hedron :  the  SI  fttteriiig  would  be  diflrrcnt  in  the  two  iM«es.  (or  in 
the  tetrahedron  all  the  el»-tnn\  distnnci>»<  would  W  e«pial,  but  in  the 
square  the  "idi-s  wen'  not  (>qual  to  the  tliagonaU,  Thiix  -i  uttering 
rx|ierinieiilB  could  elucidate  the  gr^Mipiiik;.  A»  to  thecoiit\i;uration 
of  llirclislniiilly  neutral  atom  nnil  the  dislnbutionof  the  |><>sili\ennd 
lii'gatiM-  elei  trii'ity  in  it,  tlicie  wete  two  extreme  view":  (I)  The 
pnxilive  char«e  ceiitretl  in  a  small  iiuclru»»umuindr<l  by  tlH>e!pclr»<na; 
(2)  the  |M»itive  charge  uni(orml>  di«tributr<l  over  n  splierr,  which 
w.i»  large   by   tH>in|>iirison   with   the  eUstnui       The  londilions  (or 
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static  equilibrium  differed  greatly  in  the  two  cases.  Attraction  and 
repulsion  had  to  balance  one  another  ;  in  case  (2)  equilibrium  would 
be  stable,  any  slightly  displaced  electron  would  return  to  its  position  : 
in  case  (1)  equihbrium  positions  could  be  found,  but  the  equihbriuni 
proved  unstable.  In  the  demonstration  Sir  Joseph  made  use  of 
three  floating  vertical  magnets  ;  the  first  represented  the  +  charge, 
the  second  smaller  (poles  reversed)  a  negative  charge,  the  two  being 
rigidly  comiected;  the  third  small  magnet  (also  negative)  was  in 
equihbriuni  with  the  first  two  only  m  one  position,  axial  to  the 
other  two  ;  if  shghtly  displaced  from  that  position,  it  was  either 
dravii  to  the  others  or  driven  right  away.  Assuming  the  inverse 
square  law  of  attraction  and  repulsion,  there  was  thus  in  case  (1)  no 
static  equilibriu.m  ;  it  would  be  the  impossible  case  of  Mahomet's 
coffin  which  w  as  balanced  by  a  magnet,  itself  balanced  by  the  coffin. 
But  if  the  electrons  were  in  motion,  equilibrium  as  in  the  planetry 
sj'stem  was  possible.  In  his  calculations  Sir  Joseph  assumed  the 
forces  of  attraction  and  repulsion  to  be  represented  by  (Eejr-)  — 
(c  r^),  where  E  and  e  were  the  positive  and  negative  charges  at 
distance  r.  \Yhat  were  the  quantitative  relations  between  the  one 
—  charge  and  the  negative  charges  ?  The  following  figures  showed 
that,  for  ease  (1).  a  nucleus  surrounded  by  a  ring  of  ii  electrons  m 
the  same  plane,  very  large  values  of  E  were  required  to  neutralise  the  e. 

n=  1,       2,       3,      4,      5,       6,       8, 
Ele=0-1,  0-7.5.  1-.58,  3-1.  4-76,  7-32,  14-2, 

10,       12,       14,       IG,       IS,       20. 
24-16,  38-95,  58-44,  83-6,  115-4,  154-5 

Thus  there  would  be  an  exce.ss  of  negative  charge  when  ii  was 
smaller  than  5,  and  the  two  charges  would  be  equal  between  5  and  6. 
If  the  electrons  were  not  all  in  the  same  plane,  as  was  more  likely, 
the  calculations  were  difficult ;  but  he  had  found  that  the  four 
electrons  at  the  corners  of  a  tetrahedron,  and  the  eight  at  the  corners 
of  an  octahedron  would  be  stable  ;  the  eight  at  the  corners  of  a  cube 
would  not  be,  unless  the  cube  were  so  twisted  that  the  lower  four 
corners  fell  (in  projection)  halfway  between  the  four  upper  ;  the  20 
electrons  at  the  ooniers  of  a  dodecahedron  would  be  imstable.  One 
might  also  argue  that  the  +  charge  of  150  could  hold  20e  {see 
figures  above);  there  would  remain  a  charge  of  150—20=130, 
which  could  further  hold  lie  in  a  second  ring;  and  so  on.  There 
would  in  ca.se  (1)  be  more  electrons  in  the  inner  than  in  the  outer 
ring,  whilst  in  case  (2)  the  electrons  would  be  more  numerous  in  the 
outer  rings. 

Into  such  considerations  entered  the  quest'on  of  atomic  volume, 
which,  as  usually  defined :  atomic  weight/density,  had  a  definite 
meaning  only  for  atoms  like  incompressible  spheres.  To  illustrate 
this  difficulty.  Sir  Jaseph  referred  to  the  "dilatency"  studies,  which 
Osborne  Reynolds  had  elaborated  almost  into  a  theory  of  the  uni- 
verse. When  one  walked  on  the  wet,  fine  sand  of  the  sea-shore,  the 
pressure  of  the  foot  seemed  to  dry  the  sand  underneath,  not  to  make 
it  look  more  wet,  because  pressure  on  the  well-settled  grains  increased 
the  voids  bctw<;cn  them. 

iA-iwim  this  point  for  the  present.  Sir  Joseph  (third  lecture)  went 
lm<k  to  his  formula  which  he  now  wrote  (E  /r-)~{h^/r^)  [so  far  not 
oxpluiniii);  the  h-\.  The  law  of  inverse  squares  was  insufficient  to 
lu-count  for  the  i)licnoniena,  and  he  had  assumed  a  repulsion  de- 
crea«iiig  with  the  cube  of  the  distance,  which  woiild  predominate 
over  attraction  at  very  small  distances.  On  this  assumption  there 
ini(zht  be  a  point -centre  fKJsitive  (-liarge  anti  one  electron  ;  further 
two  electrons  at  ends  of  a  diameter,  a  little  nearer  to  the  centre; 
three  eleclronM  in  a  triangle,  and  four  at  the  corners  of  a  tetrahedron  ; 
live,  up  to  eight  electrons,  always  a|)proaching  the  centre  a  little 
more,  all  in  u  ring  or  on  a  sphere  and  in  cquilibriiun.  But  if  a 
ninth  electron  were  added,  equilibrium  was  no  longer  possible, 
iinh^HH  the  electron  went  outHi<le  the  ring  as  a  Halellite  ;  the  10th 
would  take  up  (he  [Hjxition  of  the  second,  the  lltli  of  the  thinl,  on 
«  Hwond,  outer  Hjihere,  and  so  on  to  the  16th.  The  17th  and  18th 
eli-ctroiiM  uiiuld  adain  have  to  arrange  themselves  on  an  outer,  third 
riiit'  Th"-ie  rinus,  i-arh  of  cighteleitronH  maximum,  suggested  the 
(Hiavi-i  of  I  hi-  |M-ri>Mlic  table  of  elements.  The  first  octave  of 
clotrientii  wiw  Li,  H<.,  H,  c;,  N.  O,  K.  No,  the  atomic  weights  increasing 
from  7  up  to  'JO  ;  with  Na  23,  then  a  lu-w  o(;tave  started,  up  to  A4(> ; 
then  the  third  octave  coinniencvd  with  K  31(.  Tlu'  elements  in  the 
mime  vertical  eohnnn,  r.ij.,  Li.  Na,  K,  had  similar  properties,  which 
re|K-al«(l  in  the  Dth  and  17th  element;  thus  the  propeities  would 
di-|ietiil  chielly  on  the  outer  ringM  of  elcclronK,  wIiokc  lunuber  corrc- 
HiMiniled  totheiHmitive  valericiex.  Now  the  ring  dianu-ter  chatiged 
with  the  atoniji'  weiuhl,  but  as  the  innidier  of  electrons  increased 
there  was  aliui  a  conliiiuoUH  Hhrinking  in  the  si/.e  of  the  atom  (as 
Hinted)  which  would  go  on  (in  iin  rx-tjive),  until  the  ring  touched  the 
centre  or  another  ring;  then  the  forci-s  would  again  be  the  same, 
provjd<-i|  the  repulHion  were  in<le|H-ndent  of  the  positive  charge.  We 
nhoiilil  henie  ex |)e<-l  the  atomic  volume  to  ilimiiiish  as  we  passed 
from  one  meiiilHrr  of  iin  ortave  to  unothi-r.     TIh-  periodic  changes  ni 


the  atomic  ^volumes  had  first  been  pointed  out  by  Lothar  Meyer ; 
plotting  these  volumes  against  the  atomic  weights,  however,  he  had 
found  that  the  atomic  volumes  first  diminished  to  a  minimum  for  C, 
and  then  increased  again  through  N,  O,  F,  to  a  peak  for  Na,  to  drop 
again  and  to  attaia  a  second  peak  forK,  &c.  In  the  lectm-er's  view 
the  atomic  volumes  should  diminish  aU  through  an  octave,  and  then 
jumji  suddenly  to  a  new  peak,  and  the  recent  curves  of  G.  Le  Bas,  de- 
duced from  the  study  of  the  molecular  volumes  of  substituted  hydro- 
carbons, indeed  suggested  that  the  atomic  volumes  of  X,  O,  F(  ?),  were 
stQl  cUminishing,  and  that  similar  relations  held  for  Si,  P,  S,  CI,  &e. 
That  was  of  critical  importance,  but  requii-ed  much  further  study. 

That  the  atom  really  contained  positive  and  negative  charges 
seemed  to  be  supported  by  the  piezoelectric  experiments  of  P.  Curie 
(1883).  Certain  crystals,  distinguished  by  asymmetric  faces  like 
quartz  and  tourmalin,  assumed  electric  polarity  when  they  were 
compressed.  The  crystals  had  to  be  cut  at  right  angles  to  a  main 
axis  for  this  purpose ;  the  slab  of  mineral  was  placed  between  two 
metaUic  plates,  the  upper  joined  to  an  electrometer,  the  lower 
earthed,  and  a  pressure  was  then  applied  (by  hand  through  an  in- 
sulating rod)  on  the  upper  jjlate ;  the  electrometer  was  deflected, 
and  the  deflection  reversed  when  the  slab  was  turned  upside  down. 
It  was  not  a  friction  or  other  effect  apparently,  but  merely  changing 
the  mutual  jjositions  of  the  charges  in  the  molecules.  Transparent 
(insulating)  tourmaUn  was,  for  this  purpose,  better  than  black  (con- 
ducting) tourmalin  and  better  than  quartz,  which  ^^  as  often  twinned. 
But  quartz  (not  toui-malin)  showed  another  peculiarity  ;  when  the 
slab  was  pulled,  being  suspended  vertically,  it  also  became  electrified, 
and  this  property  had  been  utUised  by  Cmie  to  adjust  potential 
differences,  and  by  Sir  Joseph  himself  to  measure  by  hydrostatic 
pressures. 

Going  back  to  the  electron  rings,  the  lecturer  pointed  out  that  on 
the  arguments  advanced, the  properties  of  the  different  alkaU  metals,  of 
the  chtt'erent  halogens,  &c.,  should  be  almost  identical  instead  of  being 
similar,  if  the  repulsion  were  quite  independent  of  the  number  of 
electrons.  But  there  were  reasons  to  assmne  that  it  was  not,  and  to 
explain  this  he  suggested  that  the  atom  consisted  of  a  positive 
charge  and  electrons,  and  further  of  some  special  particles  q.  One 
of  the  reasons  for  suggesting  a  further  constituent  was  the  difficulty 
to  explain,  e.g.,  the  two  spectra  (one  very  complex)  of  liydrogeii,  tlie 
atom  of  \\  hich  was  supposed  to  consist  merely  of  one  nucleus  and 
one  electron.  If  there  were  such  particles  hi  addition,  of  which  the 
atom  could  be  deprived  in  some  way,  then  there  would  be  ditl'erent 
atoms  of  hydrogen,  containing  more  or  fewer  q,  and  the  repulsive 
force  and  the  orbit  of  the  electron  would  change  with  the  q.  In  a 
certain  way  that  suggestion  resembled  Bohr's  theory  of  the  atom, 
according  to  w  hich  the  orbits  of  the  hydrogen  electron  might  be 
large  or  small,  the  moment  of  momentum  changing  by  definite  units 
in  jumps,  and  radiation  occurred  during  these  jiunps.  Sir  Joseph 
found  a  difficulty  in  understanding  the  origin  of  this  radiation  ;  it 
seemed  clearer  to  assume  that  the  radiation  was  caused  by  the  ex- 
pulsion of  a  7  particle,  and  the  consequent  change  in  the  equilibrium 
of  the  electron.  But  wc  had  to  find  evidence  for  the  existence  of 
different  kinds  of  hydrogen  atoms.  Spectroscopy  could  not  supjily 
that  evidence ;  but  it  was  striking  that  there  were  stages  in  the  clectrii- 
pressure  causing  ionisalion,  at  11  volts,  15  volts,  &c.,  and  we  might 
thus  nu'asure  the  energy  required  to  tear  out  one  of  the  q  particles. 
{To  he  con-lnlrd.) 


A     Survey   oi'     Method.s    oi'    Dirotiing 
and  Conrt'iitialiny  Lii^lil.* 

Ily    I.itut.-CumnoiiMlti     II.VYON     I.    II  .VHIll.SON,    It.N.V.K. 

The  simplest  form  of  light  sources  up  to  (|uilc  lately  lias  licen  the 
arc  lamji  consuming  pure  carbon.  The  wcUkuown  polar  curve 
of  sucli  H  lamp  i^an  be  rcducHnl  to  visible  area  of  crater,  and  is  governed 
by  Lambert's  law,  bearing  in  mind  the  shadow  or  interruption  of 
light  caused  by  the  negative  carbon,  and  the  intiinsic  brilliancy  of 
tlic  boiling Carbon  crater,  taken  as  sri.OOO  c. |).  per  square  inch. 

This  law  is  so  definite  that  if  pliotomdric  mcasurtiuents  when 
jilotted  give  a  diffcient  curve  from  the  usiuil,  it  is  proof  that  the 
source  of  light  is  not  a  plane  surface  but  convex.  In  the  high  candle- 
power  searchlight  lamp  whicli  has  been  developed  (luring  the  hist 
f(^w  years,  this  phenomenon  occurs  dcs|)ite  the  fact  that  there  is 
a  deep  crater,  thus  jiraving  that  the  lightsource  is  not  the  boiling 
carbon,  but  the  ga.scous  contents  of  I  he  crater-,  wlu<h  actually  boil 
over,  and  so  change  the  plane  surface  into  a  i  Imvcx  slia]icd  source 
of  light.    . 

When  using  reflectors  the  area  of  light  source  is  rci>roduccd  in  a 
varii-il  form  by  means  of  jellecliou,  which  ])rojects  it  over  various 

♦  Almlra(^t   of  ii'l'iipei-  rcml   hcfoiv    llliMiiiimliii^'    l-;ii);incnring  Society. 
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areas,  the  intrinsic  brilliancy  of  which  must  be  inversely  projjor- 
tionate  to  the  area  of  the  original  light  source. 

Some  idea  of  the  luminous  value  obtained  by  the  concentration 
of  light  can  be  gathered  from  the  following  table,  which  has  been 
calculated  by  dividing  the  solid  angle  of  the  beam  produced  into 
the  solid  angle  of  luminous  flux,  which  Ls  utilised.  Three  examples 
of  the  latter  are  given,  namely,  270  deg.,  180  deg.,  and  90  deg., 
being  the  equivalent  of  deep,  medium,  and  shallow  reflectors.  The 
last  type  is  that  generally  used  in  conjunction  with  the  arc  for 
searchlight  purposes. 

Total  Angle  of 

Dispersion.  Multiplying  Power  of  Beam. 

Degrees.  270  deg.          180    deg.           90  deg. 

1    42,675              2o.0«U                7,325 

2    U..380                fi.tJOO                 1.950 

3  4,918  2,940  8<>2 

4  3,798  1,640  482 

5  1,792  1,050  308 

10  448  262                      77 

20  —  65                      19 

45  —  13                        3-86 

60  —  7-2                     21 

90  —  3-4                     10 

It  is  quite  usual  with  shallow  parabolic  reflectors  for  the  luminous 
iwwer  of  the  beam  to  reach  8<K)  times  the  mean  power  received  from 
the  lamp,  showing  that  the  usual  dispersion  is  between  three  and 
four  degrees.  With  the  more  modern  lamps  the  luminous  power  is 
increased  I,0(.H)  to  2.000  times  that  of  the  lamp,  owing  to  its  being 
possible  to  focus  the  small  light  source  to  less  than  three  degrees. 

With  metal  reflectors  of  the  270-deg.  class,  a  multipUcation  of 
2,000  can  be  obtained  when  using  small  incandescent  lamp  tilaments, 
but  such  a  small  dispersion  as  5  deg.  is  rarely  req\iired  for  other  than 
signalling  work. 

Dis|KTsion  takes  place  due  to  the  area  of  the  light  source,  and  as 
ilispcrsion  in  any  degree  must  naturally  increas«-  the  diameter  in 
pnifKjrtion  to  the  distance,  it  follows  that  it  increases  the  area 
illuminated  in  proportion  to  the  s<iuare  of  the  distance. 

From  this  the  two  well-known  laws  are  derived  :  (1)  That  beams 
closely  approaching  parallel  can  still  be  considered  as  following  the 
s<iuare  law,  provided  the  illumination  derivcti  from  them  is  measured 
at  sufficient  distance  to  eliminate  any  error  due  to  the  area  of  the 
eeconclary  source  or  mirror  ;  (2)  that  the  luminous  flux  from  a  para- 
bolic mirror  focused  to  small  dispersion  is  proportionate  to  the 
square  of  it«  area  divided  by  the  s<|uarc  of  the  area  of  the  source. 

It  has  been  n<y  <luty  during  the  last  few  years  to  develop  into 
practical  form  a  lamp,  of  whi'h  the  intrinsic  brilliancy  jK-r  unit  area 
of  light  l)ears  the  relation  of  2.j<l.(H,H»  tr)  ;{0'>,fHK»  c.)).  jK-r  s(iuare  inch 
compare*]  with  80,(H)0  to  !)0,0(K)  c.p.  with  the  ordinary  arc.  Thus 
it  would  be  unwise  to  consider  the  limit  of  intrinsic  brilliancy  as 
having  been  reachcil. 

The  increas*'  of  intrinsic  brilliancy  of  light  sources  more  particu- 
larly afTr-<'tM  the  pro]e<tion  of  light  into  narrow  areas,  such  as  used 
for  naval  and  military  purposes,  nnfl  for  flood  lighting,  headlights, 
or  theatrical  work. 

One  M<Tious  disadvantage  of  the  spt-eular  ty|ie  of  reflector  when 
URcd  ifi  conjunction  with  tilament  laniiw.  namely,  that  they  project 
a  very  ijear  image  of  the  light  Hoiirce  itself  (in  other  words,  the 
filament),  from  which  it  naturally  follows  that  tlie  degree  of  illu- 
mination prciduceil  by  the  beam  varies  con.'<i<lerably  over  various 
parts  of  thi-  illuminated  area.  This  fault  Is  corrected  to  u  eertnin 
extent  by  using  a  (le«p  parabolic  reflector. 

It  is  surjirising  that  this  tyiM>  of  reflector  has  not  been  more  U8e<l 
for  floml  lighting,  liut  probably  the  reason  is  that,  with  gaslilled 
lam|»<  roiuici'tcd  to  the  usual  supply  mains,  the  sixe  of  the  bulbs 
would  result  ill  the  reflectors  haviim  to  Im-  of  de<'p  frx'Us,  and  thcre- 
fon^  of  eonsider/ibli*  ariwi. 

In  the  ease  of  headlights,  there  should  be  no  dithculty  in  obtaining 
low  voltage  for  use  with  H|iei'ial  eoncenlriited  soureci«.  I  have 
obtaiiieil  Itl  volt  giM-lilli'd  lampn,  averaging  100  c.p.,  which,  with  an 
H  i>i.  dinmi'ter  dii'p  rfllerlur,  gave  iw  miU'h  as  I  lll.tNNI  e.p.  ns  mea- 
••ured  by  the  illiliiiiiml  iiMi  ilcrived  fr<mi  the  beam,  and  a  mean  of 
"(l.tHMIc.p.  overtldi'i'.   diM|i,rsJMii. 

Thr-  importance  nf  ndin  iiix  the  area  of  the  light  source,  and  of 
proviiling  one  of  mm  pic  plniie  nr  spherical  i>hH|<e.  maki-s  the  "  I'ointo- 
lile  "  liiiiip,  lis  iiiiiiiiifiii  iiiri'd  by  ImHhom  A-  Swan,  oiw  worthy  of 
coiKcliriilih' attention.  \  laiiipsueh  iii«  this,  with  n  |>«>rfcct  rpherical 
liglii  iMiree  of  small  ii. n.  lias  )»r»>vecl  of  gn-at  value  to  me  when 
t,.viH.  r.<HM.i.ir«  i.f  ■ill  .lew.  ,i)>tj.,n"  All  irpviilarity  in  the  illii- 
in  '■    >p|K'.irs,  with  the  cNceptioii 

il  riiliii  I'll,  ilue  to  till-  two 

tl  nil    hill   to   |Hl|<.  ' 

U  I.  pnili.iMr  lli.il  U.I,  Ullol  nil  .inili'-ient  lam|M  with  their  liiiihly 
concentrated  lllameiits  will  nivke  iiomlhle  the  iim>  o(  uuiiiy  directive 


and  diffusing  devices  which  have  proved  very  unsuitable  when  used 
in  conjunction  with  vacuum  lamps. 

The  use  of  thflusive  reflectors  postulates  that  the  light  source  is 
visible  in\-ertain  positions.  In  order  to  overcome  tlus,  it  is  usual  to 
make  the  reflector  as  deep  as  possible. 

The  use  of  ceilings  as  secondary  Light  sources  as  in  the  case  of 
indirect  Ughting,  will  probably  be  largely 'develoi)ed  after  the  war. 
fif  A  disadvantage  of  indirect  lighting  as  carried  out  in  many  in- 
stances is  excessive  diffusion  of  the  light.  This  can  be  overcome  by 
concentrating  the  light  source  on  to  a  smaller  area  of  the  ceiling, 
which  small  area  can  be  si)ecially  prepared,  or  covered  '.\-ith  a  suit- 
able device,  to  increase  its  reflecting  efficiency  and  permit  of  its  being 
cleaned  when  necessarj'  in  order  to  maintain  such  efficiency. 

At  first  sight  it  would  api)ear  unwise  to  concentrate  Hght  in  order 
to  diffuse  it  again  ;  but  the  conditions  are  not  unlike  those  of  the 
supply  of  electrical  energj',  when  it  is  often  found  more  convenient 
to  generate  at  a  low  pressure,  transform  to  a  high  pressure  to  facili- 
tate transmission  to  a  distance,  and  then  transform  again  to  a 
convenient  pressure  for  domestic  and  other  purposes. 

The  increase  in  efficiency  of  artificial  light  sources  also  tends 
towards  the  increase  in  power.  Thus,  it  is  not  unlikely  that  some 
of  what  have  hitherto  been  the  favoiu-ite  methods  of  interior  illu- 
mination (such  as  the  use  of  large  munbers  of  small  units  placed 
adjacent  to  the  objects  they  are  re<]uired  to  iUuininatel  will  have  to 
disappear,  and  modern  schemes  on  quite  different  lines  will  take 
their  place. 


Correspondence. 


ELECTRIC  SUPPLY  IN  GREAT   BRITAIN. 

TO   THE   EDITOR   OF   THE    ELECTRlflAX. 

Sir  :  I  have  read  with  considerable  interest  your  cominents 
on  my  coiniuunication  of  last  week,  but  I  venture  to  think 
you  construe  my  criticisms  as  supiHirtins;  the  principle  of 
generation  on  a  small  scale  as  compared  with  a  large  scale; 
tbis,  of  Course,  would  be  absurd. 

Two  of  vour  remarks  are  quite  to  the  ])oiiit.  viz. :  —'"If  they 
could  start  Electricity  Suppl\  in  this  country  afre.sh."  and  "'  if 
the  supplv  over  the  whole  area  had  been  in  the  hands  of  one 
authority.'  What  a  different  world  this  would  be  "  if  "  ! 
We  have,  therefore,  to  make  the  best  of  things  as  w  c  find  them, 
and  mv  contention  is  that  we  are  not  going  to  make  the  best 
of  things  by  taking  such  an  immediate  plunge  into  the  dark 
as  the  Interim  Report  suggests  without  more  substantial 
evidence  to  su])port  it. 

When  a  ("ommitteo  is  appointed  to  deal  with  the  conservation 
of  coal  and  goes  out  of  its  way  to  make  such  a  deliberate 
attack  on  .Municipal  ownership,  one  is  bound  to  probe  deeper 
still  and  ask  with  greater  emphasis     Why  '. 

1  quite  agree  with  you  that  the  Report  deals  with  general 
principles  :  in  fact,  on  the  main  question,  it  is  general  to  the 
extent  of  vagueness,  but  when  it  refers  to  municipal  control 
it  goes  ii\fo  (letail  even  to  th<"  extent  of  a  lengthy  aiqiiMidix. 

I  challenge  your  conclu.sions  on  .several  points,  but  in  view 
of  niv  previous  lengthy  comniunication  1  will  i\ot  trespiw«8 
furthir  at  the  present  time  except  to  add  the  followinjj  com- 
parison. 

The  main  factor  upon  which  the  British  Kinpin'  euterwl  this 
War.  and  arc  now  pouring  out  money  and  blood,  wa.n  the 
"  Kight  of  Small  Nations  "  in  particular.  Beluiimi.  (ierinany 
savs  Belgium  st^inds  in  our  way  of  National  Progress  and  must 
be  swept  aside.  I  claim  consideration  for  the  right  of  .Muni- 
cipaliliis  and  Small  Stations  who  have  borne  the  brunt  and 
heat  of  the  early  and  experimental  days  of  Kl.vtrii  ity  Supply. 
The  su|ier-slation  extremist.'*  .sjiy  (on  circumst4iiitial  ■•videncv) 
that  these  an-  a  bar  to  Natioiml  Trogrcss  and  iiuisl  be  swept 
aside. 

Where  is  the  ditTerence  >      I  am,  Ac 

I'm  i>.  W.  I'l  ii.»)s. 

Carlisle.  March  2.  Cits  i;i,ct;ic  I  iCngiiner. 

I  We  are  glad  that  Mr.  I'urxe  ann-es  with  us  la  a  ■  onsiderable 
exienl.  The  reply  to  his  question  is  very  .simple.  The  small 
nation  i«  .something  quite  external  to  the  big  tuition.  The 
pariah,  on  the  other  hand.  if»  not  external  to  the  country  at 
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large  any  more  than  one  section  of  the  community  is  external 
to  the  whole.  If  the  inhabitants  of  the  parish,  or  if  the 
community  generally,  gain  by  the  small  station  being  made 
subservient  to  a  large  scheme,  we  must  expect  such  a  policy 
to  be  followed.  This  does  not  mean,  however,  that  the 
engineer  and  staff  of  the  smaU  station  need  suffer.  Provided 
they  do  not  suffer  we  feel  that  they  should  have  no  cause  for 
complaint. — Ed.  E.] 


Combined  Electric  Power  and  Water 
Heating  Stations. 

We  have  received  from  ;Mr.  \V.  M.  Selves  a  pamphlet  setting  forth 
the  advantages  of  supplying  heat  from  electricity  stations  in  the  form 
of  hot  water  in  combination  with  electric  power.  It  is  pointed  out 
that  heat  for  commercial  i>iu-poses  may  be  classed  as  (1)  high-grade 
heat  and  (2)  low-grade  heat.  High-grade  heat  is  necessary  for 
operating  steam  plant  ;  but,  uufortunately,  the  gi-eater  part  of  the 
heat  is  rejected  as  low-grade  heat.  The  suggestion  is  that  this  low- 
grade  heat  should  be  utilised  in  the  fonu  of  hot  water  chstributed  for 
public  u.se.  If  a  12  in.  diameter  pipe  is  properly  laid  and  contains 
water  at  a  maxinjxun  temperature  of  160°F.,  moving  with  a  velocity 
of,  say,  3  ft.  a  second,  the  water  could  be  transmitted  i  miles  with  a 
loas  of  only  13  per  cent,  of  the  heat.  If  a  network  of  pipes  were  laid 
down  like  a  low-tension  electrical  distribution  system,  hot  water  could 
be  distributed  at  temperatures  varying  from  140°F.  down  to  120°F. 
The  low-grade  heat  would  be  obtained  by  tappmg  steam  from  the 
turbine  at  such  a  vacumn  as  corresponds  to  the  hot-water  tempera- 
ture required.  The  hot  water  could  be  taken  from  the  mam  con- 
denser, extracted  by  a  battery  of  centrifugal  pmnps,  and  after 
purihcation  this  would  be  delivered  at  a  considerable  pressure  into 
distribution  mains,  which  would  be  erected  in  subways  containuig 
electric  cables  and  other  mains.  A  great  part  of  the  water  would  be 
used  for  domestic  purposes,  for  heating,  &c.  The  water  not  actually 
used  would  i>e  kept  in  circulation.  A  diagram  is  given  showing  two 
systeniH  of  pijies,  the  go  and  return.  The  heating  plant  would  be 
Connected  between  these  two  and  the  water  woidd  flow  through 
these,  returning  eventually  to  the  power  station. 

The   following   approximate   figures   are   given   as   show  uig    the 
feanibility  of  distribution  heat  as  hot  water  on  a  large  scale  : — 
llol  W'llfr  DiHribution  U  nil  uf  Bulk  Supply. 

Si/.o  of  main  12  in.  diameter  by  t  miles  loni;, 

Hoat  rarri.Hiat lOO'^F.  above atiiic.splnii,  tiiiip. 

•  'onHtant  of  boat  loss    1  B.T.U.'s  pers(|.  fimt  pii  Ikmh  por 

(•liiublu  tbo  best  obtainable  l"!''.  tomperaturi;  dilforcncu. 

wit  li  cork  and  Hiad  wool) 
M«at  lo»»  |K,T  mill!  por  hour     ...     1,740,000  U.Tli.L'.'s. 
Ili.at  carriod  at  water  velocity     53,000,000     H.TIi.L'.'s    per    hour 

of  3  ft.  porHocond     (.")3,000<;allons  per  hour). 

Hi.at  losH  |M>r  milii     3-3"„  (mininuim  1'0.5"„). 

fl<:at  loHH  for  4  miles     13-2%  (iiiininmm  (>•()';„). 

ruiiipinK  '""It  for  ;<o  and  return      Oli  lb.  per  square  inch. 
Total   working  proHMuro  to  bo     100  II).  por  square  inch. 

I'limpini;  poworrMi|uired     80  kw. 

Mi'nIinK  powor  transmittod  ox-     I5,.'>00kw. 
priu()Mwl«»kw.H(l  kw.-hour=i 
3.113  7  lITh.l'.M) 
<'ubli'H  to  tranHmit  thiH  energy 

at  ll.tKHI  vi.ltM  for  4  mih-H  '...     7  ea.li  03  sq.  in. 
Calpjo  loHHun  (810  amporoH  por     TiHOkw.  (3-74?,',). 
H((ii«rn  itii  li) 
Thoju.  oHK  lalilo  loKHiiH  corroHpond  to  iiioni  U\i-\  vim{»  than  Iho  boat 
I'MiHeK  from  lliii  pi|M). 
ComjKtriiliif  tniKUit  CimU  „f  hiitrilmtiftn  SijhI,  m  for  IC,nnl  Ileal  Values. 
Mmili-fof  12  III   main  laid  find  laxgiiil,  with  iiiimpH         tOO.OflO 

'  '■■      ■;  iri.fl.lKKIvoltiiD.W.A.eoblo     tloO.OOO 

'  '■'  /'"'t'liiromhiiiriltlrmralingmatinii. 

I  lon.iapiliil.harKOH    •'■ 'OJ.    \„ -ir  i 

Kiiniiiiiui'linrKim     O^fid.     '"•'•"'• 

Hot  wnloraiH  lion,  rapil  III  rhargoH     0()40d. 


RiinniiiKi'liarKiif 


OlOd. 


Wntnr'oMl*  ilnllviirnil  at  nn  anTaRn  of  2  iiiili-.  diHlnnie  add  OOr.cl 


Parliamentary  Intelligence. 


'^Second-Hand  Book*.    W.-  Imv.- riMrived  fn.m  McHMrs.  H.Sotlu-ran 

A  Co    dill,  '-iriiiil.  I^.iidi.ii,  W,('.2)  a  I'oinprelienHJvK  lint  of  3,HH3 

"•"•O'"'  '">'"'  '  '     '  oliiini'M    beloliKing    In    llie    lute    Sir 

.Iooinii_Sliil  .Mnie,  K.U.S.,  and  Saniiu-I  Koberta. 

•*'  **•  ^      ''•  I  into  13  wcliiiiui,  imliidinK  miitlie- 

Hil  <Ti«ini«Tiiig.     Owinx  to  the  (Jovprri 

loKue  in  too  InrKO  (2IM  ]>p.)  (o  be  Hent  out 

'.■I.  not. 


LOAN  TO  SHROPSHIRE  ELECTRIC  POWER  CO. 

In  the  House  of  t'ommons  on  Thursday  last  Sir  W.  Evans  stated, 
in  reply  to  a  question,  that  up  to  the  present  £180,000  had  been  advanced 
to  the  Shropshire,  Worcestershire  and  Staffordshire  Electric  Power  Co., 
and  that  it  was  anticipated  there  would  be  a  further  loan  of  £80,000  to 
complete  the  extension.s  to  meet  urgent  war  demands.  So  far  as  he 
knew  there  was  no  truth  in  the  suggestion  that  the  promoters  of  this 
Companv  were  originally  a  German  sj'ndicate.  All  the  directors  were 
British  born,  with  the  exception  of  one,  born  in  Saxony,  who  became  a 
naturalised  British  subject  in  1881.  The  power  was  urgently  required 
for  war  purposes. 


Londonderry  Corporation  Bill. — This  Bill  was  read  a  second  time 
in  the  House  of  t'ommons  last  week,  but  an  instruction  was  given  to  the 
Committee  on  the  Bill  to  insert  a  clause  to  provide  that  the  Corporation 
shall  not  borrow  for  the  provision  of  trolley  vehicles  and  the  electrical 
equipment" and  the  construction  of  the  other  works  necessary  for  those 
vehicles  any  greater  sum  than  £50,000  until  they  shall  have  taken  steps 
to  introduce  into  ParUament  in  the  next  Session  available  for  Private 
Bill  legislation,  or  the  next  succeeding  Session,  a  Bill  for  the  extension 
of  the  City  boundaries. 


Legal   Intelligence. 


Thomson  v.  Tarrant. 

On  Monday  Mr.  Justice  PvOche  heard  an  action  brought  by  Thomson  & 
Son  (Motor  Factors,  Ltd.)  against  Tarrant  &  Co.,  for  the  recovery  of 
£427.  10s.  5d.  in  respect  of  11,324  pocket  electric  lamp  batteries  returned 
as  faulty.  Defendants  contended  that  plaintiffs  were  not  entitled  to 
return  from  33  to  40  per  cent.,  as  the  seals  of  that  number  had  been 
broken  contrary  to  the  instructions. 

Mr.  Campion  (for  plaintiffs)  read  the  contract  stating  that  they  were 
to  be  allowed  to  return  faulty  batteries. 

Evidence  was  called  for  plaintiffs  to  the  effectthat  they  had  not  broken 
any  of  the  seals.  The  batteries  came  from  America,  and  were  not  in 
damp-proof  cases.  Some  of  the  seals  had  been  broken  by  damp,  and 
others  by  the  voyage.  Altogether  11,324  of  the  batteries  sent  to  plaintiffs 
were  defective.  Plaintiffs  paid  9s.  3d.  a  dozen  for  the  batteries,  and  they 
were  sold  retail  at  Is.  3d.  each. 

Evidence  was  called  in  defence  to  show  that  it  was  not  the  custom  in 
the  trade  to  take  back  batteries  the  seals  of  which  had  been  broken. 

His  LiiunsHip  elicited  that  out  of  900,000  consigned  to  defendants 
from  Aincrii-a  2011,00(1  were  faulty,  and  expressed  a  hope  that  that 
rubbish  w;r.-  sent  before  tiiert  was  such  a  shortage  in  shipping. 

In  gixiiej  iiel'jiiiiiii  his  i.ciuHsmp  said  that  ho  was  satistiod  i)laintiff» 
did  not  Kie.il^  ,iii\  ..f  the  seals  ;  but,  a])art  from  that,  there  was  no  con- 
tract heiHieii  ilii'  |i:Miii  s  I  kat  plaintiffs  were  not  to  be  allowed  to  return 
batteries  the  seals  of  which  had  been  broken.  Tho  dealers'  notice  on  the 
earton  was  no  part  of  the  contract  in  this  case.  He  entered  judgment 
for  plaintiffs  for  tho  sum  clainu'd- 


llnll,  (1,30- 


Volunteer  Notices. 

COUNTY   OF  LONDON   VOLUNTEER  ENGINEERS. 
Headquarters:    Balderton-.strect,  Oxford-street,  VV.  I. 
Olllecr  Comnmnding,  Lieut. -Colonel  C.  B.  Ci.ay,  V.P. 
Orders  for  tho  Week. 
(lOieerfortho  VVoiik.  — Suc.-Liout.  10.  A.  rilniaiui. 
Next  for  Duly.— Liout.  V.  E.  Campiiell. 
Monday.  March  II.— No.  3  Companv.  11.30  S.3(i.      Ke 

8.:i0.     Signalling  Section.  ll.30-S.30. 
Tuesday,  March  12.— Lecture  on  Domolitions.  (1.30.      I'liysicid  Drill  and 

Bayonet  Fighting,  7.30. 
VV.'dnuHday,    Manh    13.— Ni>.    I    Couipioiy.    Kiiollini;,   ^e..   11.30-8.30. 

llecru'ilH'  Drill, (1.30. 
Thurnday,  .March  14.— No.  2('ompanv.  Knotting.&e.O.dH.O.     Hocruita' 
Drill,   (1.30-8.30.     Signalling   Si'iction,   (1.30-8.3".     Ambiilancu  Sec- 
tion, (1.308.30. 
I'Viilay.  .^hll■cll  iri.^MuHkiitry,r..;i()-8.0. 

Satunluy,  .March  Hi.  -  KntronchnioiilH,  >Ve.,  (oi   I  lie  wliole  CorpH.  2.4.-)- 
4.4r).     HdcrilitH' Drill.  2.4r..4.4r). 
Sncc-IAl,  MoTICKM.-AII  drillH  will  take  place  n(    l.eadqii.irlers  unless 
ot  liiirwiNn  fiflltnd. 

lleeruilB  willntlend  for  KnKineeriiiK  I  "sl  ru.  l  ion  »  i(  h  t  In^  ( '..nipanies. 
Thi.   modieal  ollber  will  atKMul  fur   llie  isMiiineil  u.ii   of   reeruils  on 
'riiiuiiday  ineniiiu  at  (1.0. 
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Application  to  Increase  Maximum  Prices  of  Current. 

Electric  supply  coiapaiiies  who  propose  to  apply  to  the  Board  of 
Trade  for  revision  of  the  maximum  prices  scheduled  in  their  pro- 
visional orders  will  be  interested  in  the  communication  from  the 
Board  of  Trade  received  by  Mr.  T.  \V.  Cole,  secretary  of  the  Pro- 
vincial Electric  Supply  Committee,  in  regard  to  the  conference  with 
the  Board  of  Trade  on  Jan.  16. 

The  letter,  which  sets  out  the  various  particulars  rc<iuired  to  be  fur- 
nished by  such  companies  and  the  procedure  to  be  adopted,  states  that 
the  Board  have  given  careful  consideration  to  the  su<;gestion  made  at 
the  conference  that  a  general  order  should  bo  made  in  the  matter  of  tho 
revision  of  mdximura  prices,  but  they  are  satisfied  that  the  adoption  of 
.such  a  course  is  not  practicable,  and  that  each  case  must  be  considered 
on  its  merits.  Tho  Board  will  deal  as  expeditiously  as  po.ssible  with  any 
application  which  they  may  receive  for  a  rovi.sion  of  maximum  price. 
Each  company  when  submitting  an  application  should  furnish  particulars 
on  tho  following  points  : — 

( 1 )  The  amount  of  dividend  paid  <5n  the  ordinary  shares  for  each  of  tho 
la»t  five  years  of  account :  (3)  a  comparative  statement  of  re<eipts  and 
expenditure  for  the  last  five  j-ears  respectively:  (."{)  tho  proportion  of 
eiKMgy  supplied  respectively  («)  to  contracts  with  controlled  establish- 
ments, (I,)  under  long-term  contracts,  and  (r)  to  ordinary  consumers  (I.) 
for  lighting  and  (M.)  for  power,  with  a  statement  of  the  prices  now 
charged  in  respect  of  each  class  of  supply:  (4)  the  incre;ise  in  revenue 
charges  |K>r  unit  generated  attributable  to  increased  cost  of  wagjs,  fuel, 
oil  and  plant  since  tho  outbreak  of  war  (oxdu.sivo  of  the  increase  of  wages 
<lue  to  tho  recent  award  reflating  to  the  121  fier  cent,  bonus) :  (ii)  what  the 
recent  121  jjer  cent,  bonu;*  award  will  ropresent  per  unit  generated. 

Each  company  should  at  the  time  r)f  making  the  application  servi.  a 
notice  thereof  on  the  local  authority  for  every  district  in  their  area  of 
supply,  which  notice  should  state  that  the  Hoard  will  lie  prepared  to 
consider  any  representations  which  may  !«•  made  to  them  in  the  matter 
if  received  within  14  days  of  tho  ilate  of  the  notice.  Where  charges  are 
made  to  consumers  on  the  maximum  demand  system,  the  Hoard  are  of 
opinion  that  any  general  |H!rcentage  increase  which  may  Ihi  addoil  to  the 
consumer's  account  to  cover  war  c(mtingenciOf  should  not  lie  taken  as 
infringing  the  provisions  relating  to  maxiiiiura  price  contained  in  the 
('om|>anios  .Vets  and  Orders  providi-d  that  the  average  charge  per  unit  to 
any  consumer  does  not  exceed  the  maximum  prescrilMnl. 
*  *  *  * 

Private  Bill  Legislation. 

In  December  bi^t  .i  sub-iommitteo  of  the  original  Reconstruction 
Cominittoc  was  appointed  to  inquire  into  the  general  question  of 
simplifying  the  procedure  of  obtaining  Parlijunentnry  powers  for 
public  pur|M)He«  with  reference  to  possible  extensions  of  the  existing 
provisional  order  system. 

In  their  re|iiirt,  which  was  issued  last,  week  the  sub.eoiumitlec  give  an 
outline  of  the  development  of  the  present  system  and  suggest  that  on 
the  conelusion  of  the  war  there  will  Ih'  large  arrears  of  legislation  to  lie 
unilertaken.  II  is  therefore  desirable  that  Ihi-  ]iro«css  nf  obtaining  the 
reqiiihile  powers  should  lie  sim|ililied  and  the  ex|icnsc  reduced  as  far  as 
poHsible.  The  following  is  a  summary  of  the  Committee's  recommen- 
dations :- 

The  introdui'tion  of  legislation  in  order  to  bring  up  to  date  the  several 
Acts  conferring  general  powers  on  local  authorities  and  powent  for  carry- 
ing out  public  utility  iindcrtakingH  and  their  ixTioclical  revisiun  :  the 
consolidation  of  local  .Aits;  the  extension  of  the  Provisional  Order 
iiyHtem  so  as  to  enabh>  powers  In  lie  given  by  provisional  order  similar 
to  thnse  which  have  lieeii  given  by  special  Act  under  similar  circuni- 
Ntsnces;  he  granting  of  powers  for  the  compulsory  acipiisilion  of  water 
rights  by  way  of  provisional  order;  the  c-\teiisioii  of  powers  lo  make 
orilers  not  reipiiring  eonliniiation  by  l*ariiament ;  the  grant  of  |H»werH 
enabling  departineiils  of  .Stale  to  make  rules  for  regulating  procedure 
in  conne<tioii  with  provisional  orders;  and  the  ap|Hiiiilmciit  of  n  joint 
committ<-e  of  the  Iwn  Houses  of  I'arliaiiienl  lo  ciuisiiler  ipu-slions  affect- 
ing the  procedure  lo  Im>  pmuTilied  in  relatimi  to  private  bill  legislation 
generally. 

We  hii|>e  Ihal  effect  will  lio  promptly  given  to  the  reenmmeiidfttions 
of  the  Commit  lee,  for  there  enn  lie  no  doubt  nf  the  necessity  (or  c'lieft)HU|. 
ing  and  simiibfyiiig  private  bill  proiediire.  Ilithertn  the  promotion 
of  private  bills  hn«  Isen  a  very  e\|Hii«i\e  luxury  and  llic  ri'siilts  are 
freijui-iitlv  uncertain,  as  wiliicKs'the  fate  .,1  the  Vorksliire  Kleilnc  Power 
mil  of  Mill.  Agiiiii,  the  .sheniel.l  Cor|s.ralion  (CoiisolidalionI  of  ItllK 
is  4'i'i  pages  and  weitfhs  exni'lly  three  |Hiiinds,  and  anything  which 
would  ..bvhiti'  this  waile  ■■(  lime,  iiioni-y  and  |ii»|»'r  wniilil  l«>  wiOcniue. 

4.  *  *  « 

Bank  Amalgamation. 

The  I  oiveriiment  lias  uppiuiilol  n  Coiiiniittec  to  loiisider  and  report 
to  what  extent,  i(  lit  all,  amalganinlions  iM'lweeii  IhuiUk  may  nttivt 
prejudicially  Iho  int<-rests  .,f  the  Inilimlrial  anil  mereaiilile  rom- 
iniinilv,  and  wliellicr  it  !■<  de-irablo  llinl  legislation  hIioIiIiI  Im-  inlro 
dined  III  pmhibit  hiicIi  miiilLi'itiialloiis.  orlo  provide  wifeguanUniiiler 
which  tliry  might  coiiliiiiic  to  Im<  peniiiKatl. 

Tliix  hiiiriiiniiiiflheC mil  I  en  is  Irfiril  Cnlwyii,  nnil  t  he  other  nininbnrs 

of  thn  Coiiiniltee  nrn  .  Lord  Cimliflii,  Cupt  ||.  Keswn  k,  M  I'.  Hon 
itiiiHTt  llneketl.  Hon  ll.rl.iTl  liibb..  .Sir  Arthur  HiiwoHh,  lUrl  .  Sir 
Inhn  I'urcoll.  K  ('  II  ,  Me^T'.  Iv  Manville.  H  Melb.wnn,  .lohn  linn  «nd 
Diiiiglns  Vieknrn. 


Zinc  Marketing. 

It  is  reported  that  arrangements  are  being  made  by  British 
zinc  smelters  whereby  the  buying  and  distribution  of  their  supplies  of 
raw  material  are  entru.sted  to  one  of  their  number. 

The  British  Zinc  Smelters'  Conference,  which  was  formed  some  time 
ago  to  protect  existing  interests,  wiU  now  be  put  into  more  concrete 
form.  The  Conference  will  remain  operative  so  long  as  the  market  for 
spelter  is  controlled  ;  subsequently,  however,  it  will  probably  be  con- 
tinued, and  may  Itandle  the  sales  of  spelter  produced  bv  its  members. 
»  »  »  » 

A  Proposed  Metal  Bank.  , 

It  is  announced  that  arrangements  are  being  made  for  the  forma- 
tion of  a  new  banlc,  the  principal  object  of  which  will  be  to  finance 
and  support  the  development  of  essential  metal  industries  of  the 
country. 

Substantial  progress  has  been  made  ia  remedying  the  deficiencies  in 
the  smelting  capacity  of  this  country,  but  it  is  felt  that  a  special  bank 
is  required  to  stimulate  that  development,  and  to  place  the  metal  in- 
dustry in  an  assured  position  to  meet  German  comiietition  after  the  war. 
The  capital  will  be  one  million  sterling. 

*  *        ^*  * 

British  Manufacturers  and  Australian  Works. 

Owing  t«i  the  ]irojcctcd  legislation  ici|uiring  articles  of  the  value  of 
il2oO  and  upwards  to  be  ;.f  Commonwealth  manufacture,  iind  toother 
reasons,  there  is  a  tendency  to  erect  works  in  Australia.  Recently 
Messrs.  Lysaghts  (Ltd.)  decided  to  make  arrangements  for  the 
establishment  of  a  plant  for  the  manufacture  of  g;Uvanised  iron 
adjacent  to  the  Broken  HUl  rrojirietary  Co.'s  Newcastle  iron  and 
steel  works.  Alifady  some  foreign  manufacturers  have  erected 
works  in  .Australia  in  order  to  be  able  to  save  the  heavy  cost  of 
freight  on  the  raw  materials  required  for  their  business,  which  they 
derive  from  Australia. 


Electricity     Supply. 

Kxlensious. 

Dundee. — The  Electric  Comniitlif  lum  decitUtl  to  |>roceed  with  a 
modified  scheme  of  electricity  extensions  at  a  cost  of  £(>0,000  to 
£70,1)00. 

In  reply  to  a  question  by  Mr.  Kletcher  as  to  getting  power  from  the 
Tay,  the  engineer  (Major  H.  Richardson)  jsiintcd  out  that  they  were 
greatly  handioap|XHl  by  legislation  and  river  rights.  The  only  way  to 
get  power  from  tlie  Tay  was  by  building  a  big  liarrage  across  the  river 
above  Dundee  with  a  wire  and  a  power-house.  But  the  cost  of  building 
the  barrage  would  be  a  big  thing,  and  the  cost  would  be  over  six  ligurrs. 
There  wa^>  much  mure  jMiwer  in  the  Tay  than  they  could  use  at  present, 
but  the  ccist  was  a  very  big  thing. 

London  County  Council. — .\t  the  meeting  on  Tuesday  sanction  was 
given  to  Islington  Council  to  borrow  i:;l.,")71  for  its  elivtricity  under- 
taking (£972  for  mains  aiul  £2,.')'.t!l  for  transformers),  and  to  Poplar 
Council  to  borrow  tS.IXMI  for  two  I.IHHt  kw.  converters. 

Manchester.  -On  Wednesday  the  City  Council  decided  to  apply 
to  the  L.(;.  Board  for  pennission  to  Inirrow  £l25.(KHt  for  providing 
plant  at  <lislributiiig  stations  miil  for  extensions  of  mains. 

General. 

Carnarvon.— The  Council  have  refaa«d  the  a)>plication  of  the 
Nationid  Electric  Construction  Co.  to  increase  their  charges  for 
ehvlric.il  energy. 

Electricity  In  Dublin  Docks.  .\t  a  inei-iingof  theDublin  Port  iu>d 
I  hicks  Hoard  l;isl  week  il  was  d(>cidi<^l  t<i  take  eltvtricitj  ill  bulk  from 
the  Coqvoration  at  a  price  to  be  agn>ed  uiion  by  the  parlie.s. 

Electricity  Economy.- The  Controller  id  Coal  Mines  (Mr.  (;uy 
Callhrop)  again  apiH'als  to  consumers  of  elivlricily  throiiglHiUt  the 
country  lo  e<-oniuni.se  ill  the  us«'  of  electricity  and  lo  siv  that  every 
electric  swllih  over  which  tliey  have  contrxil  is  u.s«hI  «h ■K|uiringly 
a«  ciriiinislanceH  will  allow. 

The  need  (or  this  ecoiiomv  is  Bcernlualed  where  Urge  citiiw  and  town» 
are  remote  (r.iiii  •  .Mllields.  b»  is  the  case  with  Umdon  and  ..I her  cition 
and  towns  in  the  .S.Milh  As  ii-ga'd"  hghliiig  "  «••  uiu«t  limit  oiin«elv«« 
III  n  bari'  siirti.irie\.  ami  whilst  cmpl.iyUKi  enough  lo  carry  on  our 
ordinary  avi.iiilioiis  nviild  any  approach  to  brillinnl  illiiiniitalinn, 
wlii-lliei  111  ..III  .Iwellinii  houses.  iiho|>s  or  publi.-  buildings   ' 

Islington  (London).  The  re«Tnt  rriMirt  bv  Mr.  Ilaydli  T.  Harrison 
on  the  street  liglillllg  wn-      ^  •  ■■'  '•    "'■    '     '""  ''  ' '-' 


I'lie  minutes  ..(  th..  I.ii:li 
the  ti'iK.rt  Ihev  (..iiiid  ii" 
HUT,  llml  whilst  il  m<>\  i 
•yslriii  on  a  I.'W  teii»i.ui  ' 
ri'strielions  with  n'i;ard  1.. 
able  «l  piT»i'nt.  1 1  «a«  1 
in  the  m.«lier  iiiild  ilie  i. 
t<xpn>w  ciuilideiire  in  lie  . 
for  eonlrolhng  publi.-  light ou 

Thi«  Wiw  uameil  by  III  voir 
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Lancaster. — The  Council  has  granted  an  honorarium  of  £100  to 
the  assistant  electrical  engineer  for  extra  work  done  during  the  jiast 
year  in  the  absence  of  the  chief  engineer. 

Leicester. — ^The  Council  has  referred  to  a  special  committee 
proposals  to  increase,  the  salary  of  the  electrical  engineer  (Mr.  T.  R. 
Smith)  from  £900  to  £1,000. 

Salford. — ^The  Electricity  Committee  has  accepted  the  offer  of 
Manchester  Corporation  for  a  supply  of  electricity  In  bulk. 

Manchester  will  supply  up  to  2,1)00  kw.  during  the  first  year,  3,000  kw. 
during  the  Srcond  and  4,000  kw.  during  the  third  ytar.  The  charges  are 
to  be  for  the  first  2.000  kw.  £2.  15s.  per  kilowatt  per  annum,  for  the  third 
1,000  kw.  £2.  lOs.^and  for  the  fourth  1,000  kw.  £1.  10s.,  plus  0-2d.  per  unit 
metered.  The  minimum  annual  payment  for  the  first  year  will  be  £5,500, 
for  the  second  year  £8,000,  and  the  third  year  £9.500.  For  every  Is. 
increase  in  the  cost  per  ton  of  coal  over  and  above  the  first  10s.  001 3d.  per 
unit  is  to  be  added  to  the  charges.  If  the  agreement  is  not  renewed  at 
the  end  of  three  years,  anj-  expense  in  recovering  mains  shall  be  borne  by 
each  Corporation  in  respect  of  the  mains  in  their  respective  areas. 

.Salford  Electricity  Committee  has  accepted  an  offer  of  the  Lancashire 
Electric  Power  Co.  to  continue  to  supply  electricity  in  bulk  for  another 
year  from  April  1,  1918. 

Electric  Traction. 

Blackpool. — The  CleausLng  Committee  lias  decided  to  purchase 
another  electric  motar  vehicle  at  a  cost  between  £800  and  £900. 

Edinburgh. — The  Tramways  Committee  has  decided  to  apply  for 
additional  ])owera  in  their  provisicnal  order  to  extend  the  proposed 
Quecnsferry  tramway  to  the  west  end  of  the  town  of  Queensferry. 

Ipswich  Experience  of  Electric  Vehicles. — In  a  recent  report  by  the 
Borough  Surveyor  of  Weyanouth  infonuation  is  collected  from 
different  towns  as  to  their  experience  with  different  electric  vehicles. 

By  a  mistake  Ipswich  is  referred  to  as  having  in  use  a  Ransomes 
"  Orwell  "  type  3-ton  vehicle.  The  vehicle  in  use  at  Ip.swich  is  one 
supphed  by  the  General  Vehicle  Co.  In  connection  with  the  information 
given  under  Ipswich  the  borough  surveyor  also  stated  that  he  believed 
that,  where  a  journey  less  than  2},  to  3  miles  had  to  be  made,  the  advan- 
tage lies  with  horse  haulage,  but  he  intended  that  the  2i  to  3  miles 
flhould  be  the  complete  journey  (there  and  back),  or  that  horse  haulage 
had  the  advantage  only  within  a  radius  of  1}  to  11  miles.  It  might  be 
added  Ipswich  Corporation  is  absolutely  satisfied  with  the  results  that 
have  been  obtained  from  the  vehicle  in  question. 

Rochdale. — The  Cor^joration  has  decided  to  purchase  three  elec- 
trically-driven motor  lorries  for  the  cleansing  department. 

Tramway  Workers'  Wages.— On  Tuesday  Mr.  Barnes  and  Mr. 
Roberts  had  conferences  with  Mr.  R.  Williams,  secretary  of  the 
National  Transjjort  W'orker.s"  I'^ederation,  on  the  demand  for  recog- 
nition by  tramways  and  other  passenger  vehicle  undertakings,  and 
for  an  ext<-nHii)n  of  the  .\skwith  award  of  £1  per  week  to  commercial 
vehicle  workers  to  workers  u|)on  passenger  vehicles. 

Another  conference  between  the  parlies  took  place  yesterday  (Thurs- 
day), and  it  is  probable  that  an  amicable  solution  of  the  difficulty  will 
be  effi'Cted. 

Telejjraphy   and   Tolephony 

Radlo-Telegraph  Progress.  —  The  number  of  radio-telegraph 
HtatioM!-  of  the  opi-ning  of  which  the  Berne  Bureau  was  notified  at 
Uee.  '.i\  was  (iK7  c<ja«tal  Htations  (for  communicatuig  with  8hi])H), 
r>,.3;iH  «hi])  Htaliond,  and  88  fixed  BtationH  (for  communicating  with 
utliiT  tixed  Htutionii). 

Thi!  "Telegrttph  and  Telephone  .louriial  "  announces  that  powerful 
utatioiw  will  Ix,-  erected  in  the  near  future  on  the  Pacific  coast  of  the 
(Jnited  .Slateii  of  America,  in  the  Argentine,  Brazil,  GuiMlaloupe,  tlic 
l'hili|ipini-H  and  Honolulu.  In  Krancc  an  e.vtra- Parliamentary  grand 
f  oKiini'.-M.n  hiiM  rcii'nily  liccn  <  i.nMtilutcd  wilh  a  view  of  studying  a 
liri.jii  t,  (.,r  ircatinK  a  world  MyHleni  of  wir(U-.>«  telegraphy,  more  p'arlieu- 
l»rly  di-.iiiud  to  u(I..ri|  comuninicatinn  iHilween  the  Metropolis  and  the 
coloriii-i.  and  iiinonifBt  llji-  lall.r. 

Telegraph  Rates  to  Russia.— Tho  Great  Northern  Tclegrai)h  (  o. 
uniioiiMicH  that  from  the  lot  initt.  the  raUw  per  word  for  ordininy 
nnil  urgent  teJi-graiuN  rcHpeetivelv  have  beoti  iiicroaKod  to  Old.  mid 
l«,  I'd. 

MlNcellanoou.s. 

Tt"  I!  KAMA        ll,.    (,.ll..ning  liriuH  have  l>een  elect4'dnu;luljW8 

"I  llira]  MaiiufuclurerH'  AMHoeittlion  : — 

\ilii«   Ciirlion   .V     Halterv   Co.,    Jiooo 

"''  '     I  I.  Ilrili.<h  (Witral  I'ileotrlual  C^., 

""'  "'ni    Wire  Co.,  (^uead  (Ltd.), 

H'li  '"  .'.f  f..,nd..n  •  Urili-h  Mattery 

•■■•  ■     '•             •  !■            :■,  ■  Co. 

"■•■  Ull, 

l.'i  1           ,l,ire 

W-' - ■,   ...    .  ...  M.,u.-,n.iuli.  .1.  W. 

^1-  .not),  Trcvi'ly»n  &  to,  (Birminglmm),  and  Ward  Si 


British  Industries  Fair.- This  Fair  will  be  held  in  the  Pennmgton- 
street  premises  of  the  London  Dock  from"  March  1  lito  22  inclusive. 

Admission  to  the  Fair  will,  as  in  former  years,  be  confined  to  bona  fide 
trade  buyers,  and  only  manufacturing  firms  in  the  following  industries 
are  permitted  to  exhibit :  Earthenware  and  china,  glass,  fancy  goods, 
paper,  stationery,  printing  (including  book  pubhshing)  and  toys  and 
games. 

Enemy  Firm  Wound  Up.— The  Board  of  Trade  lias  ordered  the 
United  Carborundimi  &  Electrite  Works  (Ltd.)  to  be  wound  up,  and 
Mr.  C.  Eves,  62,  New  Broad-street,  London,  E.C,  has  been  ap- 
pointed Controller. 

Trading  With  the  Enemy.— The  "  London  Gazette  "  of  March  1 
contains  additions  to  the  list  of  persons  and  firms  with  whom  trading 
by  persons  and  linns  in  the  United  Kingdom  is  prohibited. 

These  include  the  following  :  Cuba. — Campania  Anonima  Electro 
Alemana  C^ba  (Havana).  Guatemala. — Empresa  Electric  Light  & 
Power  Co.  (Guatemala  City).  Peru. — La  Eleetrica  Moderna  (Lima). 
Spain. — La  Eleetrica  de  Prat  de  Llucanes  (Barcelona). 

Imports. — The  following  are  official  vahies  of  electrical  machinery 
material  and  apparatus  imported  into  this  country  duruig  .Jan.,  1918, 
with  increase  or  decrease  comjiared  with  Jan.,  1917  : — 

Electrical  maeliinery,  £450  (decrease  £346) ;  including  generators  and 
motors  other  than  for  aeroplanes,  motor  cars  and  cycles,  £57  (decrease 
£153  ;  and  electrical  machinery  unenumerated,  £393  (decrease  £193) ; 
telegraph  and  telephone  apparatus,  £3,920  (increase  £822) ;  electric 
wires  and  cables,  rubber  insulated,  £315  (decrease  £10,267) ;  carbons, 
£5,697  (decrease  £1,391  :  glow  lamps,  £33,797  (increase  £14,101) ;  parts 
of  arc  lamps  and  "searchlights  (other  than  cai-bons),  £12,149  (increase 
£184) ;  primary  and  secondary  batteries,  £46,439  (increase  £1,962) ; 
meters  and  measuring  instruments,  £1,139  (decrease  £4,125;  electrical 
goods  and  apparatus  unenumerated,  £27,491  (decrease  £17,618).  Total 
of  electrical  goods  and  apparatus  other  than  machinery  and  uninsulated 
wire,  £130,947  (decrease  £4.5,105). 

Exports. — The  exports  of  electrical  machinery,  material,  &c., 
during  Jan.,  1918,  with  increase  or  decrease  compared  with  Jan., 
1917,  were  as  follows  : — 

Electrical  machinery,  £89,901  (decrease  £87,123),  including  railway 
and  tramway  motors,  £2,490  (decrease  £95) ;  other  generators  and  motors 
except  for  aeroplanes,  motor  cars  and  cycles,  £45,334  (decrease  £58,801) ; 
and  electrical  machinery  unenumerated,£404  (decrease  £386) ;  telegraph 
and  telephone  cables,  .submarine,  £17,069  (decrease  £11,756) ;  other  than 
submarine,  £18,592  (decrease  £105,504);  telegraph  and  telephone 
apparatus,  £20,729  (increase  £3,372) ;  other  electrical  wires  and  cables, 
rubber  insulated,  £6,610  (decrease  £43,456) ;  with  other  insulation, 
£6,478  (decrease  £29,694) ;  carbons,  £445  (increase  £93) :  glow  lamps, 
£8,325  (decrease  £2,679);  arc  lamps  and  searchbghts,  £1,789  (increase 
£1,703);  parts  of  arc  lamps  and  sc..uchliijhts  (other  than  carbons), 
£757  (increase  £470) :  primary  and  s,.  ..n.lai  v  Latteries,  £6,389  (decrease 
£13,540) ;  meters  and  measuring  iiii]ilciii.iirs,  t!l,3,59  (decrease  £4,729) ; 
transformers,  £4,728  (increase  £l,.")2u);  suiti  Uboards,  £2,996  (increase 
£1,175):  electrical  goods  and  apparatus  unenumerated,  £31,418  (de- 
crease £32,375).  Total  of  electrical  goods  and  apparatus,  other  than 
machinery  and  uninsulated  wire,  £135,684  (decrease  £235,400). 

Tenders  Invited. 

Electric  Bell  Fittings. 

Tlic  ('oiiiiiiis.-.iiincis  of  II. M.  Works.  &c.,  invite  tenders  for  the 
supply  ol  electric  l)cll  liftings  for  si.\  months  from  the  1st  prox. 
Forms  of  tender,  &c.,  from  the  Controller  of  Supplies.  King  Charles- 
street,  Westminster,  S.W.I  ;  and  tenders  addressed  to  the  Secretary, 
11. .\1.  Office  of  Works,  Src,  Stcrey"s-gatc,  London,  S.W.I,  must  be 
dclivcic<l  before  11  a.m.  on  Wednesday,  March  i:5. 

Water  Pipes  and  Values. 

.M.^N(•||I•;sTKlt  Electricity  Committee  recpiire  tenders  by  10  a.m. 
March  13  for  (1)  kiw  pressure  vahics  for  circulating  water  pipes 
for  cooling  towers  and  for  (2)  low  pressure  water  pipes  and  suiiports, 
for  cooling  towers.  Spccilications  from  Mr.  !•'.  I'..  Hughes,  Town 
Hall,  Maiu-hester. 

Mechanical  Stoker. 

I'lridcrs  are  re(iuircd  by  noon  March  11  for  the  supply  of  a 
coking  type  mechanical  suiker  for  I'"i.|.;|.:t\vi)<)1>  CouiumI's  electricity 
(IciiarlnicMit.      Particulars  from  the  ICIi'ctrical  Engiiu'cr. 

Electrical  Stores  and  Fittings. 

r.i:i,|.AsT  Tramways  and  ICIectricity  Commitleo  invite  tenders  for 
th(^  supply  of  niatei'ials,  including  hibricating  oils  and  petrol,  iron- 
mongery, v.b.  insulated  cable,  v.i.r.  cables  ami  wires,  (Ooctrical 
aeciWHorieB,  lamps,  carbons  and  carlain  brushes,  meters,  ni.d. 
indicatorB,  Unie  Hwitches  ami  cut  otils.  I''<)rms  of  tender  fn  m  the 
city  elcMdrical  eiiginciM-  (Mr.  T.  W.  liloxnm).  ICast  Uridge-st,  Belfast. 
Tenders  t^ithe  Town  Clerk,  City  llidl.  Belfast,  liy  ID  a.m.  March  13. 

Si)irrii  OTiii.iN  (iuiirdiaiiH  require  lenders  by  noon  March  Kl  for 
six  or  12  months'  supply  of  electric  littings,  ironmongery,  oils  and 
eolourM,  *e.     I'Virms  of  tender  from  the  Master  of  the  Workhouse. 
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Tenders  are  required  by  first  post  March  18  for  six  or  12  months' 
supply  of  electrical  goods  to  the  Cheshire  Cocnty  Asylum,  Park- 
side,  Macclesfield.     Forms  of  tender  from  the  Clerk  of  the  asylum. 

Westminster  Guardians  require  tenders  by  noon  March  20  for 
six  months'  supply  of  electric  lamps  and  fittings,  engineers'  sundries, 
&c.  Forms  of  tender  from  the  Clerk,  Princes-row,  Buckingham 
Palace-road,  Lfjudon,  ;S.\V.l. 

Tramway  Trackwork,  &c. 

Manchester  ('orjjoration  require  tenders  by  10  a.m.  March  12 
for  (ri)  permanent  way  special  track  work,  and  ('-)  copper  rail  bonds. 
Specifications  from  the  Tramways  General  Manager. 

Appointment-s  Vacant. 

A  wireman  Ls  wanted  for  the  Essex  County  A.sj'lum,  Hellingly. 
Applications  to  the  Resident  Engineer  and  Surveyor.  See  adver- 
tisement. 

A  mains  sujterintentlent  is  re<iuired  for  the  electrical  engineers' 
dei)artment  of  Stoke-on-Trent  Coqforation.  Salary  £2S4  per 
annum.  Applications  to  the  Borough  Electrical  Engineer,  St. 
Peter' 8-chain hers.  Glebe-street,  Stoke-on-Trent. 

Two  ex[)cricnced  switchboard  and  sub-station  attendants  are 
re<iuired  for  the  Salford  Coqioration  electricity  department.  Applica- 
tions to  the  borough  electrical  engineer,  Frederick-road,  Salford. 

Business  Items. 

The  British  Empire  Producers'  Organisation  has  removed  to  62, 
U.xford-street,  l^ondon,  W.l. 

Owing  to  their  former  offices  having  been  commandeered  by  a 
Oovcmment  department,  the  General  Vehicle  Co.  have  removed  to 
tonporary  offices  at  4,  Southanijiton-row,  London,  W.C.I. 

The  National  Carbon  Cu.  (.1.  K.  .Morris),  owing  to  the  commandeer- 
ing of  their  offices,  have  removed  temporarily  to  50,  Lincoln's  Inn 
Fields,  Ixjndon,  W.C.  2.     Telephone  Holborn"248. 

Mr.  Walter  Langdon  Davies  notifies  that,  in  order  to  avoid  his 
name  being  (•onfuKcd  with  a  conscientious  objector,  or  with  an  elec- 
trical firm  of  similar  name,  he  will  in  future  sign  himself  as  Walter 
L.  DavicH. 

Plant  lor  Sale. — An  advertiser  has  for  sale  two  Westinghouse  d.c. 
generators  uiid  two  oil-immersed  static  balancers. 

Insulating  Varnishes. — We  are  infomietl  by  Messrs.  .Jensen  & 
Nicholson  ( I.I  1 1.),  Coswell  Works.  Stratford,  London,  E.,  that  in  order 
fully  to  protect  their  various  insulating  varnishes  and  rompounds, 
they  will  in  future  be  graded  and  classified  for  market  |mr|)oscs  under 
the  regist<>red  names  of  Lacwatt,  Coilac,  Curiae,  Midac  and  Malincl. 
The  goods  are  entirely  British.  Further  infonnation  can  be  obtainetl 
from  a  pamphlet  issued  by  the  makers. 

British  Magnetos. — The  British  .'Vpparatus  As.Hociation  has  issued 
a  iicutly  priiitid  anfl  well-illustratofl  bnchure  giving  particulars  of 
British  inagMc-lis. 

A  list  Ih  )(iviiM  of  till)  Brilish  firms  wlio  ar«  iimniifailiirinK  nia^jnulos, 
nnri  tli<i  inforrniition  iiiiliKliw  illimt  rutinnH  of  t  li«  stiin<lnr(lini«l  lypcs  and 
tnakors  of  iiwii^nntoH  for  llitt  motor  trailn,  stationary  ami  itiunna  uiiKinus, 
Ac.  KimditrH  who  would  likii  to  riK'uivn  a  copy  should  I'oniiniinionto  with 
tho  piililic'itv  rlupartmtint  of  tho  Assm'intiun,  H,  Bniamn-buildings 
I,ond.iii.  K.C.I. 

Calendar. — We  have  received  from  the  Key  I'ligintHTing  Co- 
(Ltd.)  a  handy  pocket  card  calendar  for  IDIK,  which  can  al^o  be  nurd 
for  ineasiiriiit;  inches,  inilliinetres  and  lentiiiictics,  the  st'ales  being 
marked  on  the  fil),'i-s  of  the  card. 

I.iif|iiiflati<>iiN   niicl    KankriiptrioN. 

\ri  iirata(  I    Mannclos  (Ltd.)  is  brin;;  woimmI   iii>  \  ..biiilarily,  and 
'i     ,1.  ,1.  .Sncdilon,   l''iiiHliiir\   piivciiiciit   lloiine.  l.iiiidoii,  l''..C.2,  hax 
'II  iipiMiintcil  lii|niili>tor.     .\  nn-cting  ■>(  cirditors  will  lie  held  at 
\  insbiiry  pavement  IIiiiimi'iiii  .Miircli  II. 

A  nifwitiiiK  to  rCM'civo  an  account  of  tho  windinu  up  of  Kural 
Distrii'ts  KUx'trirnl  rndnrtnkings  (Ltd.)  will  be  held  oit  .March  II, 
at  21.  Martin's  lano,  t'aniion  Mtrix't.  Ltiidon.  E.C. 

CiaiiiiHiiuiiiiisI  Mil  had  Pal  .V  Co.  (Ll<l.)ari<to  be  sent  by  March  Kl 
to   till-   liquiilatiir,   Mr.    A.    E.    Hunt,   \'l  and    i:i,  To\\ei'clmnibeni. 
'  'oruate,  (.iindoii,  E.C,  2. 

I  III'  iliw'Imrgo  of  Alfred  ICmeKl  Frl||ntc  (tradiiiK  with  Wm.  Sturey 
I'l  I'i'l  'lie  *  ."^lorey).  elcitrical  iniKllH^T,  ll».  Qiie<in  Vieti.rUi-nllwt, 
Itcioliii  .  ban  bivn  graiiti-il,  niibjiH'l  t<i  ileblor'n  conM-iit  t<i  n  jtldfinient 
for  i\*y 

Till'  iliM'harkCn  of  too  IMxul  IlipkiiiN,  plectriinl  eiiKiiii-er.  'IN, 
Wiilvirlmniptoiinlrret.  Imdliy.  hnii  bp«'n  graiili  d,  nubject  In 
debtor's  ■■iinffcnt  to  n  juiluniciil  (or  £I(H),  anil  Hie  mim  of  KKHI  Im« 
U'cn  paid  to  thn  oniciitl  Krceivrr  in  lirii  of  kiicIi  juilgliienl. 


Companies'    Meetings  and    Reports. 

London  Electric  Supply  Ck)rpn.  ^Ltd.  i 

.Mr.  ROBERT  H.  BEX.SON.  who  presided  over  the  ordinary  general 
mooting  on  tUt.  2tith  ult.,  said  that  the  result  of  the  year's  working 
showed  an-  increase  of  nearly  £10,000 — £9,580  to  be  precise — over  the 
previous  year.  That  was  due  partly  to  increase  of  price  received  for 
current  sold — £217,478  as  compared  with  £212,328 — and  partly  to 
decreased  cost  of  generation — £119,901  compared  with  £127,897 — and 
it  was  a  result  wit  h  which,  inthcse  difficult  time^si,  the  Board  were  satisfied. 
A  year  ago,  faced  as  they  were  with  increasing  difficulties  of  every  sort — 
with  a  150  per  cent,  rise  since  1914  in  the  price  of  coal,  and  75  per  cent, 
in  tho  cost  of  labour — it  would  have  seemed  over  sansiuine  to  expect 
to  bo  able  not  only  to  maintain,  but  to  increase  their  preference  dividend 
from  4  to  5  per  cent.,  and  to  add  to  the  carry  forvrard  tho  £2,000  taken 
from  it  last  year.  There  was  still  I  per  cent,  more  to  be  earned  before  tho 
preference  stock  got  its  due,  viz.,  0  per  cent.,  and,  of  course,  as  usual, 
there  was  nothing  for  tho  ordinary  stockholders  of  that,  the  oldest  of  the 
London  Electric  Supply  Companies.  Nevertheles.'s  the  result  gave 
encouragement  to  a  gallant  and  long  suffering  body.  Their  measiu'e  of 
improvement  and  success  was  due  to  the  untiring  devotion  ami  resources 
shott'U  by  their  staff,  to  whom  it  would  b"  a  pleasure  once  more  to  convey 
their  warmest  appreciation  of  what  they  all  owed  to  their  services. 
If.  in  the  fourth  year  of  universal  war,  they  had  been  able  to  more  than 
hold  their  own,  ho  Ixifievcd  they  might  without  undue  optimism  look 
forward  to  tho  future  of  the  Corporation  when  once  normal  conditions 
B-ere  re-establishe<l.  Only  one  thing  was  needed — a  relaxation  of  tho 
shackles  with  which,  in  the  imaginary  interest  of  the  consumer,  tho 
development  of  power  production  had  been  confined  from  the  beginning. 
To  reach,  without  predudice,  the  true  and  just  solution  of  this  great 
question,  viz.,  cheap  power  freely  obtainable  for  productive  and  repro- 
ductivo  purposes  after  tho  war,  they  must  look  at  i.t  historically.  The 
first  .\ct  of  Parliament  ri>gulating  the  production  of  electrical  energy 
was  .Mr.  .Jo.seph  Chamberlain's  Act  of  1882.  which  took  such  care  of  the 
interests  of  tho  consumer  that  capital  could  not  be  raised  under  it. 
Notwithst^knding  that,  a  .start  was  made  privately  in  18S'">  to  supply  tho 
public  with  the  boon  of  olectrical  energy.  l'"our  years  later  came  the 
.\ct  of  1888  under  which  all  the  London  Companies  were  formed  and  now 
work.  Tho  loss  of  tho  |)ionoers— your  loss— had  been  public  gain. 
That  history — which  can  bo  road  in  full  in  the  life  of  lx>rd  Wantage,  waa 
relevant  to-day  because  it  illustrated  tho  root  of  tho  trouble — tho  real 
reason  why  London  was  slower  in  setting  a  supply  of  cheap  power  than 
any  other  centre  of  the  world.  lA>oking  biick  and  rcjulinp  tho  lesson 
of  liistory  it  wiks  easy  to  say  now  that  two  mistakes  were  made  :  ( I )  Par- 
liament iforbado  tho  Ixuidon  companies  to  amalgamate  for  tho  purpose 
of  choaiwr  production:  (2)  Parliament  reserved  au  option  of  pun'ha.<w 
now  vestod  in  tho  L.C.C.,  on  tho  basis  of  a  break-up  valuation  of  tho 
plant  in  1931,  and  no  man  coidd  say  how  that  valuation  would  work  out. 
With  such  uncertainty  atioad,  when  it  wivs  necessary  to  borrow  money 
to  (my  for  more  turbines,  dynamos,  mains,  &c.,  to  moot  the  public 
demand  for  more  power,  a  London  company  could  not  otTer  a  security 
tluvt  wiks  ccrUvin  to  ho  repaid  in  1931.  Wiu=  it  piwd  public  [HificjNto  ki>ep 
I)owor  comi>anies  jxior,  cheeking  their  development  in  order  to  have  tho 
option  of  buying  them  up  cliea)!  ?  Thn  difficulty  incnvised  as  the  day 
a|ipr<>iU'h(Hl.  Instead  of  first-class  up-t.o-dttte  plants,  the  L.C.C.  might 
end  in  lindinK  only  antiquatml  plant  to  buy  up.  But  it  was  not  too  late. 
The  ifxneral  priiicipliM  of  the  Tvyimt  on  Electric  Power  .><upply  by  the 
Coal  Conservation  .Sub-Coiumittw.  supucstcd  tho  fortnation  of  new 
authoritins  for  the  generation  and  distribution  of  ehwtric  supply  fnim 
largo  i>o»iir  stations,  ixoiioniically  and  lonvoniently  situated  throuchout 
the  countrv,  instoad  of  continuine  the  pn>wnt  uiiix-uuomical  system  of 
supply  fn>m  a  larne  iiiiiiilier  of  stations,  the  majority  Iming  small,  out- 
of.ilato,  inconveniently  situateil  and  cxtnivacant  in  workini;.  The 
suggestion  was  not  a  new  one.  .\*  far  ivs  l/mdoii  was  com  enicd.  ten  years 
ayo  -in  I90S-  the  Luidon  Kliitric  Supply  Comiianies  pmmot.xl  it  Hill 
in  PariiamenI  for  aiiialdaiualintf  their  iiiidertakinRs  and  for  wiirking 
them  on  the  lines  neiierallv  laid  down  in  the  alsive  nqvirt.  \\iu\  that 
Kill  luisseil.  l/indon  hv  now  would  Imvii  ti.nl  the  inlvnnlai,-"  "f  oiioof  thn 
■  •hc.i|«'st  supplies  of  eieetric  |Hiwi>r  in  the  world,  Willi  immonse  saving  in 
coal  eonsuniption.  ParhaiiiiMit.  however,  n>fu»<«l  lis  sanilion  Net 
in  spite  of  the  withholilinK  of  the  |«.wer  to  iimnltfanmle.  it  might  1» 
claimiil  that  the  avoraiie  ilmrue  for  eli-elrinty  ni  l/mdon  companxl  not 
iinfavi.urablv  with  that  elsewlien',  either  in  this  country  or  any  other, 
Kore\aui|>li>,  the  iiM.ratfe  price  i«.r  unit  nseivisl  by  the  l/>ndon  Kli- trie 
Supply  Co.  for  its  total  output  of  Itl.iMHi.iKm  iinils  in  IHM,  in  i>pil"  ol  the 
limitation  of  their  area  and  the  '.horlucs,  of  our  tenun.,  was  OlMd.. 
while  the  o„er...v  -..M  for  |»iwer  avcriiwisl  uii.ler  Jd.  |«'r  unit  :  and  hu«. 
f„r  n  •iild  lie  little  doiil.t  that  tliev  should  by  now  h.'VVe 

r,.,K,  Mini   aiiioiint    nienlionwl   in    \\v   l^>al   C«>n«»rv»lio» 
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power  contracts.  The  increase  in  wages  since  the  war  started  amounted 
to  "5  per  cent,  compared  with  1914.  The  cost  per  unit  sold  was  about 
the  same  as  last  year,  viz..  0"9d.,  against  0-80d. :  while  tlie  average  price 
received  showed  a  slight  increase,  viz.,  from  102d.  to  106d.  per  unit. 
The  resolution  was  carried  unanimously;  the  retiring  director  (Mr. 
Oliver  Bury)  was  re-elected,  and  Messrs.  Gane,  Jackson,  Jeffrej-s  & 
Freeman  were  al^o  re-elected  auditors. 


St.  James'  &  PaU  MaU  Elsctric  Light  Co.  (Ltd.) 

Mr.  WALTER  LEAF,  who  presided  over  the  ordinarj'  general  meeting 
last  week,  s  tated  that  the  report  for  last  year  was  a  highly  satisfactory 
one,  showing  an  increased  revenue,  large  profits  and  an  increased  dividend 
with  appropriation  to  contingency  fund,  as  well  as  a  large  addition  to  the 
amount  carried  forward.  When  they  declared  in  July  the  increased  interim 
dividend  there  seemed  to  be  good  hope  that  they  should  have  no  difficulty 
in  paxnng  their  regular  10  per  cent.  The  situation  changed,  and  by  no 
means  for  the  better,  with  the  turn  of  the  year.  Their  revenue  had  been 
a  "  record  "  one.  The  outputs  in  units  increased  by  over  700,000.  and 
the  revenue  by  over  £17,000.  A  large  part  of  that  came  from  the 
addition  to  their  charges  to  customers,  made  in  September,  1910,  of  lOjier 
cent.,  to  meet  the  increase  of  cost  due  to  the  war.  They  were 
every  year  becoming  more  and  more  dependent  on  the  Central  Electric 
Co.  for  the  generation  of  energy,  and  using  their  own  stations  ra  ore  e^nd 
more  for  transformation  only.  The  Central  Company  was,  in  fact,  the 
bac-kbone  of  their  business,  as  well  as  of  that  of  their  friends  and  allies, 
the  Wo.stminster  Company.  Last  year  he  referred  to  their  order  for  a 
fi,()00  kw.  turbogenerator  which  in  the  course  of  construction  was 
rct|uisitioned  by  the  tJovernment.  He  would  like. now  to  aelmowledge 
the  readiness  with  which  permission  had  been  given  them,  under  altered 
circumstances,  to  obtain  a  precisely  similar  set,  which  was  in  course  of 
eroi-tion  at  Grove-road,  and  would  soon  be  complete.  The  purchase  of 
the  new  unit,  together  with  some  important  additions  which  they  were 
hoping  to  make  to  the  Grove-road  station,  they  proposed  to  provide  for 
by  a  lf>an  from  the  two  parent  companies  in  equal  shares.  So  long  as 
their  main  bu.sincss  was  the  supply  for  lighting  they  could  forecast  from 
the  data  at  the  beginning  of  t  he  year  an  approximate  curve  for  the  output 
of  the  12  months,  since  the  chief  element  was  the  time  of  sunset,  a  quite 
knon-n  datum,  only  subject  to  disturbance  by  such  factors  as  the  intro- 
duction of  "  summer  time."  But  there  had  been  a  now  and  striking 
devolopnnint  of  their  business  in  the  last  two  years — in  the  rapid  and 
continuous  growth  of  the  demand  for  current  for  heating  purposes. 
They  were  now  largely  dependent  for  a  suljstantial  part  of  their  revenue 
on  that  very  uncertain  instrument,  the  thermometer.  The  cold  spell  of 
1917  o.\ten<lod  over  the  greater  part  of  the  first  quarter,  but  this  year  it 
wan  confined  to  the  first  three  weeks,  since  when  the  weather  hail  been 
oxcoptionally  mild.  They  must  calculate  on  a  smaller  revenue  for  the 
year.  But  what  caused  them  more  apprehension  than  the  probable 
falling  off  in  revenue  was  the-  certain  increase  in  expenses,  parti(-ularly 
under  one  head — that  of  war  allowances  to  employees.  They  wore,  and 
always  had  boon,  on  the  best  possible  terms  with  their  men.  During  the 
war  they  had  fully  recognised  their  claims  to  war  bonus,  and  it  had  been 
their  [lolicy  always  to  anti<-ipato  any  demands  on  their  part  by  offering 
a  Ixtnus  before  any  re(|uest  had  been  made  by  them.  The  plan  had 
workcil  ^xcollonfly.  .At  the  beginning  of  .January, '  however,  outside 
influencm  caiixeel  the  Government  to  extend  to  the  electrical  industry 
the  \2>,  i>or  cent,  bonus  on  earnings  originally  grunted  to  certain  skilled 
time-workers  in  munition  works.  It  was  estimated  that  the  effect  of 
the  121  fH>r  cent,  bonus,  together  with  advances  already  given  by  the 
iKiard  in  the  course  of  1917,  would  Ijo  to  increase  the  cost  of  their  war 
allowances  in  1918  by  some  £0,000,  and  the  total  expenditure  was 
rmtimatod  to  hIiow  an  increase  of  from  £10,000  to  £12,000.  Mr.  Walker's 
HaKiM.ity  Mcented  trouble  in  the  air  t.«wards  the  end  of  December,  and  ho 
adviKiid  and  fortunately  they  followed  his  advice—that  notice  should 
i»-  Mint  out  for  a  further  risi.  in  their  charges  of  10  per  cent.,  to  become 
o().irftl ive  at  the  end  of  t  he  .March  (( uarter.  That  they  could  do  without 
■ixceeiling  Ihinr  legal  nuixinium  of  Hd.  |M>r  unit. 

.Mr.  .MAKLHOIiOCGII  I!.  f'KYtJK  Kec(mdod  the  motion  for  the 
ndoption'of  the  report,  which  was  carric<l  unanimously,  ttnd|the  retiring 
'''"'''"     and  findit.4irH  were  rc-olc   '     ' 


•lire 


cted. 


Westminster  Electric  Supply  Corpn.  (Ltd.) 


Al  III"'  iinniiiil  nicntlng  on  l|«'  27lli  nil..  Ili«  CIIAIKM.W  (Mr.  .1. 
Hriiwne  Martin),  who  moved  I  he  arloptjoii  of  the  report  and  accounts. 
»Jiid  llml  their  riwi-iplK  (or  the  paKt  year  were  in  eNcesH  of  those  for  191(1, 
owinn  mainly  to  the  units  for  power  and  lieiiling  having  Increaseil  by 
Hotiie  thriHt  anil  lhrw.r|imrli)r  mlllion«,  and  it  was  interoHling  to  note 
that  for  the  (Irnt  lime  in  the  liiHtory  of  the  Company  tlio  current  sold  for 
thorn.  piirpoxcH  iixceodeil  that  iiBed  for  IlKJiting.  The  iroHls  of  gimeration 
'ompnrml  mry  favourably  with  previoiiH  yearH.  taking  into  acnount  all 
Ihi-  I  ircuriiitancn*.  Thndllllculty  of  olilalnin«  new  machinery  was  one 
whii  h.  n%-<.n  after  tlio  war.  would  continue  for  some  time.  That  hiid 
pnnenteij  thnm  from  aliiiltinu  down  two  of  the  oliler  Ntalioiis,  an  they 
•dioiilrl  havi>  donii  nireiidy  under  iliileront  ciri'umHtani'eii,  bo  that  they 
liad  liiwl  to  continue  the  iito  i.f  olil  noK'liinei  and  ilicreaHO  the.  cost 
'.f  t'l-neratron.  'I'hii  ri«i<  in  wiigci  and  war  bonuxKH.  which  had  been  mo 
i.rc;.t  ,v  (i.itnri!  i.f  Int..  in  all  itiduilrini  iiiidiTtakiii««.  waK  n  pnint  wliicdi 
l-mi  very  niatnrinlly  ii|Hin  tiii-ir  .-.wIh  of  proiltii  tion.  and  it  wax  impoM»ili|ii 
t.i  UtTfMt  the  future  in  that  connection.  Coal  had  cohI  houhi  £12.000 
iiioro  than  in  the  prnvloux  year,  and  Ihey  had  >  on^uineil  nome  7,100  tnuM 
im.r-'  tinn  in  I'tlC  The  eiM.l«  of  di>lrlliiiliiui  contihiled  to  increane, 
'■  vH.-d  cf.<l  r,f  all  niateriaU       (Ml  the  adviie  of  the 

'  ''  X.  Ki'iiniMly.  thi'V  had  nllocati  il  tii  defireclalion, 

'"    lanie  mini    an   In  I9l(i.       .Spi'cial    cliargeH  hail 


increased  considerably,  due  to  increased  war  bonuses  given  to  their 
employees  to  meet  the  high  cost  of  living  and  to  donations  to  war  funds. 
Several  Committees  appointed  by  the  Government  had  of  late  been 
considering  and  enquiring  into  "  after  the  war  "  conditions,  and  among 
the  subjects  discussed,  that  of  the  supply  of  electricity  had  been  pro- 
minent. So  far  no  practical  conclusions  had  been  arrived  at,  and  he 
need  only  say  that  they  would  carefully  watch  any  developments. 
They  proposed  to  place  £7,500  to  reserve  and  also  to"  carry  forward  a 
substantially  increased  balance.  He  desirtd  to  express  their" high  appre- 
ciation of  those  members  of  the  staff  who  are,  or  had  been,  with  the 
Forces,  and  also  of  the  way  in  which  the  remainder  had  met  the  increased 
work  which  they  had  consequently  been  called  upon  to  perform. 

Capt.  EDMUND  I.  BAX  seconded  the  resolution,  and  referred  to  the 
greatly  increased  number  of  units  used  last  year  for  purposes  other  than 
lighting,  especially  with  regard  to  heating.  That  system  had  lagged 
behind  for  many  years,  and  he  had  been  cfisappointed  at  the  slow  way 
in  which  it  had  developed :  but  last  year,  owing,  no  doubt,  to  the 
restricted  allowances  of  coal  made  to  householders,  they  had  been  almost 
inundated  by  demands  for  heating.  They  had  not,  however,  been  able 
to  supply  everybody  who  had  called  for  power  for  that  purpose,  first 
because  it  frequently  necessitated  a  new  .service,  which  meant  copper, 
and  that  was  very  difficult  now  to  obtain,  and  secondly  because  they  had 
felt  obliged  to  keep  in  reserve  sufficient  machinery  to  supply  the  "great 
csUs  made  by  Government  departments  for  all  the  new  Government 
offices  which  they  saw  going  up  all  round  them.  Frequently  when  people 
said  that  they  must  have  electric  heating  and  that  they  would  be  satisfied 
with  a  small  supply,  they  had  given  them  a  small  service,  and  it  often 
occurred  that  people  came  there  and  said  that  they  were  disappointed 
with  electric  heating — that  they  did  not  get  the  heat  they  expected  to 
get  out  of  it ;  but  that  was  merely  because  they  do  not  make  an  intelli- 
gent use  of  electric  heating.  People  installed  a  heater  of  very  small 
capacity,  but  if  they  would  only  use  it  intolligenth'  and  install  a  hqater  of, 
say,  4  kw.,  they  would  find  it  to  be  really  quite  an  economical  method 
of  heating  if  used  in  a  proper  manner.  It  was  not  economical  if  it  was 
burnt  constantly,  but  in  a  room  in  which  it  was  only  occasionally  used, 
such  as  a  dining  room  oi'  a  bath  room,  it  was  not  only  exceedingly  com- 
fortable and  had  many  advantages  over  other  fires,  but  was  also 
extremely  economical,  because  it  only  needed  to  be  turned  on  to  the  full 
for  10  minutes  or  so  before  a  meal  was  required,  and  after  you  had  been 
in  the  room  for  a  qtiarter  of  an  hour  you  could  turn  off  half  or  more  of  it, 
and  get  quite  enough  heat  in  the  room  to  last  throughout  the  meal. 
The  current  for  that  purpose  would  not  cost  more  than  about  7d.  per 
day,  and  would  give  all  the  heat  required  during  all  your  meal  hours. 
They  might  now  say  that  electric  heating  was  really  making  a  move  in 
the  right  direction.  Their  consumers  included  about  2,300,  who  among 
them  wore  using  about  6,000  electric  fires. 

The  motion  was  carried  unanimously.  Lord  Kinnaird,  K.T.,  and 
Sir  Edward  Ooulding,  Bart.,  31. P.,  were  re-elected  directors,  and  Messrs. 
Jackson,  Pixley  &  Co.  were  also  re-elected  auditors. 


Telegraph  Construction  and  Maintenance  Co.  (Ltd.) 

At  the  fifty-fourth  ordinarv  general  meeting  last  week,  the  chairmaB 
(the  EARL  "of  SELBOBNE,  K.G.),-  in  moving  the  adoption  of  th» 
report  and  accounts,  said  that  they  were  going  to  increase  the  reserve 
fund  again.  The  item  of  "  l>y  property,  consisting  of  freehold  and  lease- 
hold premises,  ni.atliinciv.  iilant,  storks  of  stores,  materials,  itc."  was 
£,')02,000  odd  against  t:!27,000  last  year.  That  means  they  were  holding 
a  larger  stock  of  raw  materials,  and,  of  course,  the  cost  was  constantly 
increasing.  The  amoinits  owing  to  the  (Jompanj'  were  £382,000  against 
£477,000.  Last  year  they  had  less  raw  material,  and  they  had  (Hunpleted 
more  orders,  for  which  they  were  awaiting  payment,  and  this  year  the 
position  was  rather  reversed.  The  ])rincipal  feature  in  the  report  and 
balance  sheet  before  them  was  that  the  accounts  for  1917  showed  a 
larger  net  profit  than  in  the  previous  year,  although  they  had  met  the 
depreciation  on  their  investments  this  year  out  of  revenue  in  our  usual 
way,  instead  of  drawing  upon  1  he  reserve  fund  for  the  purpose,  as  they 
had  to  do  last  year.  The  increased  juofit  was  acnounted  for  by  a  larger 
output  and  a  bigger  turnover.  Tlu\v  had  been  very  busy  all  the  year 
working  day  and  night  to  meet  the  demands  made  upon  I  hem,  and  with 
(he  larger  amount  of  work  done  there  had  not  unnaturally  followed  an 
iiincasc  in  the  i>rotit  for  the  year.  At  the  outbreak  of  the  war  they  were 
called  upon  to  tlo  munition  work.  It.  involvcti  a  good  deal  of  alteration 
to  their  machinery  and  plant  and  nutliod  of  working.  That  work,  in 
consequence,  was  at  first  not  very  rcinunerativc,  and  their  profits  for  the 
first  two  years  of  the  war  fell  short  of  their  pre- war  standard,  but  now 
they  had  got  into  (licir  stride  with  that  work,  and  the  result  was  a  better 
output  widi  more  sutisfai'lory  results.  'I'licy  (iroposcd  to  distribute  the 
same  dividend  and  bonus  as  Inst  year  aiul  again  to  build  up  the  reserved 
fund  by  £20,000,  and  to  add  t;|b,iHIII  to  I  he  stall  pension  fuiul.  This 
fund  wiiHHtnrlcd  in  1H9H  with  ii  coiil  libul  ion  of  t.^.OOtl  ;  i\  further  C.'),000 
was  added  in  IS99  ;  in  1901)  tlO.OIH)  :  ami  i:20.(KH)  in  each  of  (lie  two 
lollowing  years:  but  Hincc  1902  nothing  further  has  been  contributed 
to  that  fund.  They  thought  that  after  the  war  the  need  of  this  futid 
would  lie  pressing.  Their  younger  men  hiid  goiu-  in  large  nuinbers  to 
light,  and  the  men  who  perhaps  would  hiive  retired  had  continued  giving 

their  best  Hcrvices  to  t  lie  Company  under  (I ircumstances,  ami  he  wag 

(|iiite  sure  that  when  I  hc>  time  came  for  I  heir  retirement  il  would  be  their 
wIhIi  tliiil  their  iliriTtors  should  ileal  with  them  ucii'cimiisIv. 

Sir  .1  \.Ur,S    nCMlI'lR,    Hart.,  Hccinulcd   I  he   icsdluiion 
carried  uIWnimouHly. 

The  Karl  of  Selbi'iriie,  K.G.,  and  Sir  .lames  I'cudcr.  liiiH. 
direitoiH,  were  re  elected,  and  Messrs.  Delnitlc,  I'Icnder.  G 


vshi 


the  retiring 
filths*  (,'o., 


and  .MesMis.  (bine,  .lackHon,  .b'lTieyH  &  Krci'iiian  wi'ie  appointed  auditors 
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ABERDEEN  SUBURBAN  TRAMWAYS  CO.— At  the  meeting  last  week  it 
was  reported  that,  althouuh  iii'jre  people  were  travelling,  the  higher  cost 
of  materials,  wages  anil  other  abnormal  circumstances  made  the  profit 
for  the-  si.x  months  £l,l'i4.  compared  with  £],.595.  Thore  was  little  pro- 
.spcct  of  an  immediate  improvement,  and  the  directors  might  have  to 
increase  the  fans. 

AUTOMATIC  TELEPHONE  MFG,  CO.  (LTD.)— The  net  profit  for  1917 
was  £44,371)  after  providing  for  excess  profits  duty.  A  dividend  of  6  per 
cent,  was  proposed  on  the  ordinary  shares.  A  sura  of  £14,000  has  been 
written  off  pro|)erties  and  £11, .550  carried  forward. 

BLACKPOOL  &  FLEETWOOD  TBAMROAD  CO.— The  report  for  1917 
states  that  the  balance  of  revenue  brought  forward  from  19 Hi  was 
£3,750,  and  the  net  earnings  for  the  year  (after  payment  of  debenture 
interest  and  tixed  charges)  were  £18.408  making  a  total  of  £22,158. 
The  interim  dividend  for  six  months  ended  .June  30,  at  rate  of  4  per  cent, 
per  annum.  absorl)cd  £3,<W0  leaving  £19,158.  The  directors  recommend 
payment  of  final  dividend  of  4.J  |jcr  cent,  (making  (il  per  cent,  for  the 
year)  on  the  share  capital,  absorbing  £t>,750.  placing  to  general  reserve 
£2.fKX),  and  to  depreciation  reserve  £4.8ii9  writing  down  value  of  invest- 
ments in  railway  .stoik  by  £l..")0(i,  and  carrying'  forward  t;4,039.  10s  2d. 

COUNTY    OF  DURHAM  ELECTRIC  POWER    DISTRIBUTION  CO.  (LTD.) 

Tlic  total  ccmnccliiins  to  the  Company  s  system  ui  t  l.c  enil  of  1917 
(iniliidini!  the  connections  of  the  County  of  Durham  KIcctric  I'ower 
.■Supply  (o.), amounted  to  122,."i40ii. p.,  compared  with  104.104  H. P.  in 
HHIi,  oi:  an  increase  of  18,4:!ti  n.P.  The  profit  for  the  year  is  £59,121, 
and  adding  balance  from  19lr>  (i:3,530)  the  total  is  tti2,ii51.  against  which 
has  been  charged  interest  on  loans  and  debenture  stock  (£12,511), 
leaving  £50,140.  The  directors  recommend  iiaynient  of  a  dividend  of 
9  percent,  for  the  year  on  the  ordinary  shares  (i:{il.O(Mi)  and  the  transfer 
to  depreciation  account  of  £IO.(MM».  leaving  £4.140  to  carry  forward. 
The  ex|)enditure  nn  capital  aduunt  at  the  cud  of  the  vcar  amounted  to 
£412,472.  I|y.  bl.  Ml.  \\  .  I,.  Niaducn  and  .Sir  Lindsay  Wood.  Bart., 
havi-  ictirrd  fniin  i  h'-  I'oail.  ami  it  is  not  proposed  to  (ill  the  vacancies. 

COUNT?  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD.)— The  directors 
rocomnu^nd  linal  flividend.-.  on  the  preference  shares  at  the  rate  of  t>  per 
cent,  per  annum  (less  tax),  and  on  the  ordinary  shares  at  the  rate  of  9  |H!r 
cent.  |)er  annum  (less  tax)  for  the  half-year  to  Dec.  31,  1917,  making 
7  ixrr  cent,  fur  the  year  on  the  ordinary  share-.  £.")(I.IMI0  has  Iwen  placed 
to  re-KTVc  for  deprr-iialion.  Icavini;  over  £l."i.(Mltl  to  carry  forward. 

ELECTRICAL  DISTRIBUTION  OF  YORKSHIRE  (LTD.)— .Vt  the  recent 
meeting  the  chairman  (.Mr.  I{.  \V.  Wickham)  said  that,  despite  war-time 
<tiflicultics,  tliere  had  l)eeii  a  gratifying  increase  in  the  use  of  eleelrical 
energy  for  heating  an<l  cooking  by  existing  consumers,  and  the  directors 
Iwlieved  that  under  normal  conditions  the  u.se  of  energy  for  domcHtic 
purjH<s«-s  would  go  up  by  leaps  and  bounils.  They  were  again  able  to  pay 
a  dividend  of  U  |kt  lent.  (tax  free).  Although  increased  co,sfs  had  given 
the  directors  much  anxiety,  they  had  lieeii  able  to  maintain  their  supply 
no  far  without  increivsing  their  cluirges,  but  an  alteration  might  have  to  be 
ma<le.  The  company  were  now  the  umhTtakers  for  24  electric  lighting 
orders  o|HTating  in  variinis  parts  of  the  West  Hiding.  The  board  con- 
aidcrcd  t  hat  it  was  ensential  to  prepare  for  |H'ace  times,  anil  as  the  capital 
imuod  111  February,  1910,  was  now  fully  paid  up.  and  additional  capital 
would  1h"  rei|uired  to  devehip  the  various  imdcrtakings,  they  proposed 
thot  their  jxiwers  to  issue  capital  should  lie  increased.  The  ccms«'nt  of  the 
Treasury  to  a  further  issue  could  not  be  obtaiiu-d  at  present,  but  the 
directors  wished  to  Ik-  in  a  position  to  make  an  issue  without  unneces,s«ry 
delay  when  the  present  restriilions  were  renioveil.  The  re|>orl  wp-s 
otlopted.  au'l  al  an  cxiraordini'.ry  niictini;  it  was  resolvetl  to  increa.sc  the 
capital  (roll!  i.'iii.iMKi  i..  t'jiHi.ixiii 

ELECTRICAL  ft  INDUSTRIAL  INVESTMENT  CO.  (LTD. I  The  profit  for 
1917,  after  payment  of  iiianagemeiil  e\p<  uses  and  iiiturest  on  dnhi'nture 
ntoeks  will  £11,101.  anil  with  £13,307  brought  fnrward  the  amount 
avnilabic  i.  £21.109.  The  directors  recommend  a  dividend  at  rale  of  5 
|M>r  icmI  I'lr  tlic  M-.ir  ■  ii  the  |ire(irri"l  urdinary  shares,  carrying  (orwanl 
£l3.1i;(i 

MANSFIELD  k  DISTRICT  TRAMWAYS  tLTO.)— Al  the  annual  meeting 
laat  wii'k  the  i  hninnnii  (.Mr.  .\.  |{.  Ilolli-.nd)  said  the  receipts  for  1917 
were  £2,400  more  than  (or  I9H1,  but  owing  to  ini  n-aae  o(  wages  nnil 
general  chargei.  the  net  prolit  was  a  few  hundred  iMiiinds  Icah  than  in 
I9|i'i  It  was  pri'iHi^eil  to  iiicream'  the  dividend  on  the  onlinnry  shares 
to  M  |H  I   .int.  |rilalll-l   7   |HTcenl.) 

MATHER  *  PIATT  (LTD.)  .\t  the  niretiiig  last  week  the  chairman 
(Cupl.  I..  K  Mather)  said  they  began  the  present  vcar  with  i^ii  iiiireased 
wiigi-N  bill  of  inon'  than  t.MI.INNk  over  IhttI  of  191  (',  allhoiigh  l!ie  number 
of  rniployism  had  miK  'i  li'K  m.  i.-.fi  i|.  TtuMr  liu»ini~«  i  oniiei'(ii>ii<i 
with  Kii'sin  liiwl  Iseii  I'  'ih  in  the  unisi  iipied  |>ar)s  and  in 

the   proviiii'c.  iH'cui I  Altlwuigh  Iheir  i  bents  hiul   in 
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understanding  of  the  different  points  from  which  situations  were  viewed, 
and  the  utmost  integrity  lieing  shown  by  the  management  in  all  that 
affected  the  workers'  outlook.  It  wa.s  too  much  to  expect  that  the  workers 
would  altogether  abandon  restrictive  practices  until  the  employers 
had  first  given  positive  proof  that  they  were  endeavouring  to  make 
working  conditions  and  the  continuity  of  emploj-ment  better  than  they 
had  ever  been  before. 

MERSEY  RAILWAY  CO. — Therepcrt  for  the  year  1917  states  that  under 
the  scheme  of  arranaement  scheduled  to  the  Mersey  Railway  Act,  1900, 
as  extended  by  the  Jlersey  Railway  Acts.  19<.Ki.  1910  and  1915.  the  pay- 
ment of  interest  on  the  ISOti,  1871,  1882  3  5  and  B  debenture  stocks 
is  contingent  on  the  revenue  available  therefor  in  each  separate  year  after 
providing  fcr  the  interest  on  the  new  first  perpetual  debenture  stock. 
The  total  available  for  payment  of  interest  is  £48,248.  15s.  1  Id.,  and  the 
interest  on  new  first  perpetual  debenture  stock  is  £20,775.  10s.  tid.  The 
balance  available  fi  r  payment  of  interest  on  the  contingent  debenture 
stocks  has  been  applied  as  fallows  :  Interest  at  4  per  cent,  on  the  1866 
debenture  stock  (£4.t)li4).  at  3  percent,  on  the  1871  stock  |£3,0<X>),  3  per 
cent,  on  the  1882  3  5  stock(£10  8(X1)  and  1  jiercent.  onthe  B  debenture 
stock  (£2,814  tis.  10(1. ).  leaving  to  be  carried  forward  £194.  19s.  7d. 

METROPOLITAN  ELECTRIC  SUPPLY  CO.  (LTD.)— The  lUrectors"  report 
for  1917  states  that  the  capital  exiienditure,  which  at  the  end  of  1916 
amounted  to  £2,293,094  has  now  reached  £2,317.848,  an  increase  of 
£24,7.54.  The  gross  revenue  for  the  year  was  £318,210  co!U|)arcd  with 
£277,909,  an  increase  of  £40,307,  Working  expenses  were  £184,543 
against  £101,009,  an  increase  of  £23,534.  The  balance  at  credit  of 
revenue  account,  before  providing  for  depreciation,  is  £133,674.  The 
directors  have  set  aside  £50,000  as  an  addition  to  the  depre<iation  and 
reserve  fund,  which  now  amounts  to  £427.359.  carryiiiii  to  credit  of  net 
revenue  account  £83,t)74.  This  sum.  with  balance  brought  forward, 
interest  and  dividends  on  investments  and  other  receipts,  makes  a  total 
of  £98.224.  After  deducting  interest  on  delienture  stocks  and  loans  and 
dividend  on  preference  shares,  there  remains  £44,927.  .\n  interim 
dividend  of  Is.  |)er  share  (being  at  rato  of  2  [ler  cent.  |>er  annum)  on  the 
ordinary  share  capital,  amounting  to  £10.000.  was  paid  in  .\ugust,  and 
the  directors  recommend  that  a  further  di\ndend  of  3s.  |)er  share  (Iwing 
at  rate  of  0  per  cent,  (ler  annum)  on  such  shares  l>e  now  |>aid.  making  a 
Uitji\  distribution  for  the  year  of  4s.  |)er  share,  or  4  )H'r  cent.  This  will 
absorb  £,30,000  and  leave  £4,927  to  l)e  carried  fm-ward.  During  the  year 
new  connections,  representing  1414-5  kw.  were  added,  making  a  total 
connection  at  the  end  of  the  year  of  40.948  kw.  In  order  to  provide 
additional  working  capital  and  to  |)ay  olT  loan  from  bankers,  a  new  issue 
of  debentures  called  "  Extension  Dclx'nture.s.  1917,"  amounting  to 
£.")(M1,»MH),  has  lieen  created,  of  which  £250,tMt4i  hjvs  Ixn-n  issueil  during 
the  year,  .\rrangements  have  licen  made  for  the  acnuisition  of  approxi- 
mately the  whole  of  the  preference  and  cirdinarv  slijvre  capital  of  the 
I'xbridge  and  Di.strict  Klectric  .Supply  Co,  as  at  Do-.  31,  1917.  and  the 
purchasi-  will  lie  com|)leted  immediately.  .Mr.  E.  Cunlifle  (twen,  C.M.tl.. 
who  has  In-en  in  the  service  of  the  Comiwny  for  nearly  30  years,  has 
retired  owiiii;  to  ill  health,  and  .Mr.  K.  Hipwell  has  lieen  appointed 
secretary  in  his  place. 

NORTH  STAFFORDSHIRE  RAILWAY  CO  — .\t  the  annual  meeting  last 
week  the  chniniian.  I.or.l  .\nslow.  C.H..  stated  that  electric  track  cir- 
cuit inu,  a  great  fni  tor  in  the  safety  of  railway  workiiii;,  was  being  brought 
more  and  more  into  use.  an. I  they  were  also  goina  in  for  the  ele<'trie 
li;:liting  iif  signals,  which  meiint  :i  u'reat  savini;  in  |M>troleum  and  labour 

NOTTINQ  HaL  ELECTRIC  UOHTINO  CO.  (LTD.'  The  dinvfors' 
roport  for  1917  states  that  the  capital  iiX|i<-ndituro  stamU  at 
£25.'>.783.  17s.  2d.,  an  incnwie  of  £1,111  .  Us.  2d.  over  1910.  The 
i«|Uivalent  of  2.'i2.307  30. watt  lamps  is  connis-lid  laitainst  24l,S,"i9), 
and  the  nuinlier  of  cousuiiiors  is  4,.%4('i.  The  n-veniio  from  the  salo  of 
i-iirn-nt  for  tho  year  wii-s  £47,!MO,  an  incn-i-jto  of  £4.731,  and  the  groNS 
profit  shows  an  iiicn.a.s<>  of  £!M>4.  I-Yoiu  ihn  available  profit  of 
£24,8.S2  IN.  lid  ,  Ihefolliiwiniisunis  haMitoN-ileilu.ted  :  Dopn-ciotion 
n.newrl  and  n-servo  fiiinl  (Ct.lHK)),  di-b(<ntiir>-  mton-st  (£1.9201,  K.m- 
-.iiiilton  and  N'otting  Mill  joint  debontun-  sto.-k  deU-ntun-  inton>i.t 
(£1.905,  l.'.s.  4d.),  inten-st  on  Kians  (CU3.  13s.  ml.l,  sinking  (undu 
(£1.510,  IS...  .VI.),  income  Ux  (£4,720.  IKs.  4d.).  and  amount  IoIumIis- 
tribiiled  to  staff  iiniler  co.|Mrtiiership  siheiiu-  (£105.  12s,  9.I.),  lo«>-inR 
£11,279  Us.  Id.  avaiUbln  for  dividend.  Both  .  U-i..-.  of  0  (ler  .srnl. 
pn.fi<n>nn>  «han>H  havi.  aln-ndy  n-ceivisl  their  full  dividend  (alworbing 
£0.4SO),  which  loaves  £», 799,  Us.  Id.  Thedin-.  tor>.  ns  ..iin...  o.l  piMiieiit 
of  n  dividend  of  3s.  [n-r  ^hAnMl'***  lax)  on  Iheonliimrv     '  '   iw 

£3.ltl3    2-    IWI,  larrMni!  forward  £1,7.M»,   lis,  7d,     Th  i '" 
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Company  s  system,  making  a  total  connection  at  the  end  of  the  year  of 
417,740  "(35  watt)  lamps,  t'he  equiyalent  of  14,000  kw.  The  units  sold 
during  the  year  amounted  to  7,549,945,  an  increase  of  851,588  or  127 
per  cent,  oyer  19115. 

SOUTH  METROPOLITAK  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— 
Mr.  H.  St.  John  Winkworth,  who  presided  oyer  the  meeting  last  week, 
stated  that  during  the  past  year  126  new  consumers  were  connected, 
which,  together  with  extension  orders,  represented  2,494  h.p.  The 
number  of  new  consumers  was  again  much  less  than  might  be  expected 
but  for  the  (Joyemment  restrictions  as  to  the  use  of  material  and  the 
further  restrictions  in  the  use  of  supply.  The  price  of  m.teri  1  also 
remained  yery  high,  and  cable  extension  work  had  been  kept  to  a  mini- 
mum in  residential  and  shopping  districts.  The  yery  stringent  orders 
as  to  lighting  had  resulted  in  a  further  loss,  but  to  adjust  that  a  slightly 
increased  charge  had  been  made  for  lighting  supply  and  the  rates  charged 
to  consumers  generally  had  been  reyised  so  as  to  meet  in  part  the  present 
high  cost  of  production  at  the  power  house.  Further  work  of  an  impor- 
tant character  had  been  carried  out  during  the  year  in  connection  with 
war  requirements.  After  an  analysis  of  the  accounts  of  the  Company 
and  of  the  West  Kent  Co.  (which  was  paying  a  diyidend  of  10  per  cent.) 
he  said  the  prospects  for  the  present  year  so  far  as  the  gross  reyenue  was 
concerned  were  fayourable,  as  important  new  business,  extension  orders 
and  additional  bulk  supply  had  been  secured,  but  the  delay  in  the  deliyery 
of  plant  at  the  power-house  to  meet  those  demands  was  causing  delay 
in  connecting.  When  the  new  plant  was  working,  considerable  econo- 
mies would  l)e  possible  and  a  large  saying  eifected  in  coal  consumption. 
Mr.  H.  W.  Bowden,  who  seconded  the  motion  for  the  adoption  of  the 
report,  said  that  the  output  had  largely  increased.  It  was  21-91  million 
units,  against  15-41,  an  increase  of  6J  million  units.  The  additional 
output  had  been  accomplished  with  difficulty,  and  there  was  a  consider- 
able increase  in  the  cost  of  generation.  Late  deliyery  of  machinery  and 
plant  necessitated  carrying  on  (notwithstanding  the  steadily  increasing 
load)  with  smaller  and  less  efticient  turbine  and  boiler  units,  long  oyerdue 
for  cleaning  and  repairs  :  and,  owing  to  the  shortness  of  boiler  power, 
it  became  necessary  to  use  considerably  higher-priced  fuel  than  hitherto, 
so  that  war  conditions  were  largely,  if  not  wholly,  responsible  for  the 
increased  consumption  of  fuel.  The  fuel  bill  had  increased  £26,600 
(from  £26,f)00  to  £53,400).  The  increased  output  of  6i  million  units 
accounted  for  about  £9,.'?'00.  and  the  increased  price,  freight,  &c.,  ac- 
counted for  £17,500,  when  the  larger  machines  and  boiler  units  were  in 
continuous  and  successful  operation  he  estimated  that  the  saving  in  fuel 
would  !«;  at  least  £1.50  per  week.  On  the  distribution  side  good  work 
had  U-en  accomplished  in  the  laying  of  a  new  E.H.T.  feeder  to  Crayford, 
and  the  erection  of  a  further  extension  sub-station,  the  total  capacity 
of  which  is  approximately  5,000  k.v.a.  Tlie  efficiency  of  distribution 
had  again  improved,  being  87-1  per  cent.,  against  84-39  per  cent.,  which 
was  largely  accounted  for  by  the  bulk  power  units  to  the  West  Kent  Co. 
TBAMVAV8.  LIGHT  &  POWER  CO.  (LTD. )— Viscount  Chilston,  whc 
presiiiiid  ov(-r  the  lucutini;  last  week,  said  that  their  income,  which  was 
dorivo<l  from  the  various  |)Owcr,  light  and  tramway  undertakings  owned 
by  thorn,  amounted  to  £42,21.5,  compared  with  £35,272  for  the  previous 
year.  The  administration  cxjienHCS  wore  £1,100  greater  than  for  the 
proviouH  year,  and  the  available  balance  was  £39,274,  compared  with 
£.33,420  for  1916.  Their  total  investments  (representing  entirely  dciben- 
tuniH  and  sluwo"  of  the  pr)wer.  lighting  and  tramway  com|)anics)  stood  at 
£W)5,838,  comjiarcd  with  £780,538.  The  increase  represented  t  ho  amount 
K[jent  during  tho  yi-ar  on  their  various  proportios.  The  actual  increase 
in  trailing  profit  for  the  year  by  the  underlying  companies  was  really 
gnjator  than  nhown  by  the  accounts  presented,  as  the  directors  of  those 
•-wnpanie"!  had  rolainifl  £4.000  more  than  in  the  previous  year.  Tlu 
t*ita!  rf-HiTvo  fund,  defireciation  fund  and  (-arry  forward  in  the  under- 
lying riini|ianieH  amounted  to  £40,139.  They  know  tho  groat  strain 
which  won  thrown  upon  the  mnnagmncnt  of  public  utility  undertaking.', 
In  IhiiMi  timex,  and  it  was  lilting  that  they  shouUI  express  Ihoir  indebtod- 
ni'h-*  to  all  the  gentlemen  who  had,  by  their  ungrufiging  servicos,  secured 
the  njitiifiwlor^-  riHult  which  limy  had  before  them.  The  total  sum  they 
hiwl  loiieajwith  WM  £:i9,274.  4h.'.  making,  with £4,073 brought  forward, a 
t'il;vl  <it  £13,343,  out  rrf  which  they  had  paiil  loan  and  debenture 
inf'TMvi  (£l2,tKl7).  dolKuitiire  reilerii|iti<m  account  (£3,000).  interim 
<livi.l..ii.|  on  the  pr.-fereiice  HJiiireH  (£7.-lHl),  leaving  £20.2.59.  The  diree- 
tori  (iro|K>w:d  to  |Miy  a  final  diviilenil  on  the  preference  sharw  (£7,481), 
to  in,ii.,(..r  t7,.'.lKp  to  r.-Hirv,  ilihI  to  ciiry  forward  £5.277. 

TYME8IDE  TRAMWAYS  tc  TRAMROADB  CO.-  At  the  annual  meeting  on 
IVkI.h  ilimli'ieli  jUjiMiniiin;.'  I"  '<  per  cent,  (or  the  past  year  were  Fane- 
ii'.i.'l  mid  Itic  I  huirniini  (Mr.  .1.  T.  .Mer/.)  said  tho  earnings  tuul  boon 
<„'<   I,  '(..    I,irif.-.l  In  til.  ir  hiHlory. 

UNDEROROUHD  ELEfTi'w  m»m  WAYS  00.  OP  LONDON  (LTD.)— Tho 
I,.  1    11,   .,rnr   |..r    1017  ■,l«.   ,Vr.,  after  dciluc-liiig  geiieiol 
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and  the  Associated  Ecjuipment  Co.  The  issue  of  4-^  per  cent,  three-year 
notes  matiired  during  the  year,  and  a  new  issue  of  £700,000  5  per  cent. 
three-year  secured  notes  was  made  on  March  30,  1917,  and  the  maturing 
notes  were  paid  off.  The  London  Electric  Railway  Co.  pro\idcd  the 
necessary  rolling  stock  for  the  through  running  of  trains  from  the  BakerloO' 
section  of  the  railway  to  Watford  on  the  electrified  portion  of  the  London 
&  North-Western  Railway.  The  through  service  commenced  on  April 
16,  1917,  and  tratlie  is  developing  satisfactorily. 


NeM^  Companies. 

♦ 

TEES  POWER  STATION  CO  (LTD.)  (149,607.)— Reg.  Feb.  13,  capital 
£700,000  in  £1  shares,  to  acquire  from  the  Newcastle-upon-Tyne  Elec- 
trical Supply  Co.  some  freehold  land  at  BiUingham,  to  erect  thereoa 
a  generating  station  for  electrical  energy,  to  erect  any  similar  stations 
elsewhere,  to  enter  into  an  agreement  with  the  said  Newcastle  Company 
or  any  of  its  associated  companies  for  operating  the  sai.d  station  or  sta- 
tions, to  utiUse  and  sell  gases,  waste  heat  and  other  products,  to  supply 
electrical  energy,  to  construct,  lay  down  and  fix  cables,  -wires,  motors, 
lamps  and  works,  to  carry  on  the  business  of  electricians,  mechanical 
engineers,  &c.  First  directors  are  J.  H.  Armstrong  and  Pv.  P.  Sloan. 
Reg.  office  :   Royal  Exchange  Buildings,  Newcastle-on-Tyne. 

WHITE  ELECTRICAL  INSTRUMENT  CO.  (LTD)  (149,605.)— Private 
company.  Reg.  Feb.  12,  capital  £10,000  in  £1  shares,  to  take  over  the 
business  of  an  electrical  and  scientific  instrument  manufacturer,  carried 
on  by  Kate  I.  B.  White,  at  Gloucester-street,  Clerkenwell,  as  the  White 
Electrical  Instrument  Co.  First  directors  are  Mrs.  Kate  I.  B.  White 
and  C.  E.  Cox  (managing  directors).  Reg.  office :  2-4,  Gloucester-  . 
street,  Clerkenwell,  E.C. 


City    Notes. 


BOURNEMOUTH    &    POOLE    ELECTRICITY  SUPPLY    CO.     (LTD.).— The 

directors  recommend  a  final  iliviili-ml  mi  iln^  ordinary  shares  at  the  rate 
of  7  per  cent,  per  annum  (Itss  tax)  for  tin-  half-year  to  Dec.  31,  making 
6  per  cent,  for  tlic  year. 

BRAZILIAN  TRACTION,  LIGHT  &  POWER  CO.  (LTD.)— The  directors 
have  declared  a  quarterly  dividend  of  I},  per  cent,  on  the  fully- paid 
cumulative  preference  shares,  payable  April  1. 

BRITISH  INSULATED  &  HELSBY  CABLES  (LTD.)— The  directors  have 
declared  a  final  dividend  of  7J  per  cent.,  together  with  a  bonus  of  10  per 
cent.,  making  25  per  cent,  for  the  year  1917,  against  20  per  cent,  for  1916. 

DAVIS  as  TIMMINS(LTD.)— A  balance  cUvidend  has  been  declared 
on  the  ordinary  shares  at  the  rate  of  10  per  cent,  per  annum,  making 
8  per  cent,  for  the  year  1917,  together  with  a  bonus  of  17  per  cent., 
tax  free. 


The  Round  Table. 

By  "  kVA." 

Problem  of  the  Momeiil. — The  salesman  of  electrical  plant  who  has 
left  his  meat  ticket  at  home  and  who  is  entertaining  a  good  pro- 
spective customer  who  has  done  the  same  ! 

*  *  * 

From  an  evening  paper  : — 

"  (iweithredyddion  tliwyfrau  '"  is  a  clumsy  effort  in  the  advortisomont 
columns  of  tho  Welsh  press  to  translate  "  Wireless  operators." 

*  *  • 

A  correspondent  sends  nie  a  cutting  from  "  Blackwood's  Adver- 
liser  "  of  an  advertisement  of  the  British  Comincrcinl  (Sas  Associa- 
tion. In  the  centre  is  an  illustration  showing"!  a  "■  Distinguished 
Architect"  discussing  with  a  client  the  plans  of  liis  new  house, 
which  is  to  be  a  "  regular  gas  house — what  T  "  Tiir  client  suggests 
gas  for  lighting  and  the  architect  vigorously  replies  "  ('ertninly, 
certainly  !  1  should  advise  inverted  incandescent  giis  lights^ with 
nice  silk  shatles.  Better  for  yoiir  eyesight  and  keeps  (he  air  circu- 
lating in  the  rooms  ....  more  h\gicnie."  I'nfortniiiitely  the 
artist  docs  not  play  up  to  these  senlhncnts,  for  the  mchilei  Is  nlbee 
is  lighted  by  an  unmistakeable  tliree-light  eleclrir  peiulunt  ' 

..,1^:^^    ,  .  ^*    ,      *     .     *    . 

Thirly-Sevcn  \ears  A|(io. 

[Kroiii  'I'liK  Ki.Ki Tnici.,\N.  March  n,  ]881.] 
Ki.i-'.cniic  l.tdirTiNd  K.xth.mihuinauv. — The  Urnsh  I'lcclric  jiiglit 
Co.  were  aiile  to  neeomiilish  during  the  recent  lung  sitting  in  tho 
lliiiiHc  -if  Connnons  a  feat  hithcrtn  withont  ii  luiniih-l  in  tlie  niiiials 
of  electric  lighting.  They  lighted  Wrstmiiister  I '.i hue  yard  for 
Hi  h(Hii-H  with  a  single  carlioti. 

Till-;  I'liicn  oil-  (i,\,s. — Tli(>  good  folk  of  I'enisfonc  liiive  bcgiin  to 
kick  iigaiiist  r)H.  ]H'r  1,(10(1  ft.  ns  the  priie  of  tliis  iMuniiiiiiiit.  "Afa 
rccciil  gefceriil  nieetiiig  of  rii(e|iiiyerH  mid  consttineiH  statsties  -were 
brought  forwiii'dHhiiwing  tlml  3s.  per  1.(100  ft.  would  be  a  fair  price 
anil  ii'iive  a  good  prnlit.     If  these  figures  be  correct  we  oivn  only 

w..iiil.-r   li.lil    111.-    l',l,,,.|o.,il.-.:  ili.l   ,,..t    f.i,l,    f,,ng  Mgo. 
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Notes. 


The  Trade  Marks  Bill. 

\Vk  .o.nin.nl.Ml  le.-.Mitlv  upon  tlu'  -Iraft  Bill  to  ain.-n.l  tlu- 
l'ut.mt.s  iiM.l  l).'si}.n.s  Alt,  an.!  .Ir.-w  atti-ntion  t<.  <-.Tt.i.u  asi.oft.s 
whiili  ro.|„in..i  -icat.T  .onsid.Tation.  TluT.'  i.-.  further,  a 
pr.,j,-ct.'<l  Hill  to  an.cn.l  Trad.'  .Mark.s  Act,  11MI3,  and  a  peru.sal 
..f  tliis  .Hhows  that  at  Ira.st  one  portion  tii.-roof  is  oi)on  to 
.serious  ohj.-ction.  In  n-.-ent  years  the  practice  ha.x  urown  of 
l.randiiiK  certain  articles  with  a  trader  mark  which,  in  the  eye.s 
of  the  i.uhlic,  ha.s  iu'cotne  identified,  not  merely  with  the  par- 
ticular article  hearing  the  tni<le  mark,  but  with  the  claiw  to 
which  this  arti.le  l.elon^'.s.  Perhaps  the  best  examples  are 
to  be  f(.und  in  dru^H.  Whether  the  process  is  part  of  a  shr.'\v<l 
(iernian  meth<id  of  pettinK  bu.sine.ss  we  do  not  know,  but  the 
fact  remains  that  in  many  ca.ses  m.-ilicinal  <lruiis  hav.-  been 
i.ilro<luccd  into  this  country  from  Cermany  und.r  a  trade 
mark.  ( ibviously,  it  is  no  use  tellin«  the  (general  publii'  that  a 
..  ftain  driiK  whi«h  is  known  to  the-  chemical  worbl  by  a  name 
..I  I  I  svllabl.-s  IS  n"od  for  heada«  lies,  as  the  name  woidd  never 
1"  irmeriibered.  <  In  the  oth'-r  hand,  if  it  is  introduced  under  a 
...iiveniently  short  name  whith  is  protected  as  a  trade  mark 
ii-  poptdarity  sei-ms  to  be  assiin-d.  This  <Vonld  not  so  much 
rii, liter  if  it  were  not  for  the  fact  thai  from  that  linn-  forward 
111''  man  in  the  street  cannot  realise  the  possibilily  of  having 
Maine  driiK  iin<ler  another  n-ime.  The  proper  procedure 
dd  be.  of  course,  to  ha\e  lh<'  II  syllable  name  in  a  pro- 
minent position  on  thi-  label,  and  the  Iraib-  mark  in  com- 
parative obscurity.  Then  the  man  in  tlii-  street  wouM  know 
[that  when  he  ^ets  another  variety  Iw  is  reallv  KctlinK  the  same 
,rticle  with  some  small  .lillei.  nee  in  manufacture,  just  us  he 
'is  able  lo  dinlinuuish  between,  say,  AII«op  nnil  Oiiinnoss  in 
buyinK  II  bottle  of  beer.     Si'.-inK.  hnwi'Ver.  that  the  druK  in 

i|UeNlioii    lannot    be   r liuised   im  emtily   tti»   beer,    the    public 

inu.Ht  pill   up  with  the  aloi^i^  which  has  nndoiibiedlv  arisen 
inlil  the  stresji  of  war  has  luuuhl  the  fad  that  similar  druv's 
ol>tain»bli<  in  this  loiinli y  under  other  names 


A  Drastic  Proposal. 

In  the  draft  Bill  now  under  consideration  it  is  proposed^that 
trade  marks  so  used  may  be  removed  from  the  register.     This 
suggestion,    however,    introduces    serious    complications.     In 
many  cases  it  is  very  difficult  to  prevent  the  public  from  callbg 
articles  by  their  trade  marks.     It  is  true  that  if  the  proprietor 
of  such  a  trade  mark  "  has  not  by  adverti-sement  or  otherwise 
encouraged,  and  has  taken  all  reasonable  .steps  to  prevent,  ' 
the  use  of  his  trade  mark  in  this  way  it  will  not  be  removed 
from  the  register  :    but  it  ai)pears  to  us  that  this  safeguard 
introduces  a  very  difficult  position.     The  point  arises  more 
])articularlv  when  some  new  product  is  jilaced  on  the  market. 
It  is  then  very  natural  that  the  product  should  be  known  by 
the  trade  mark,  and  it  may  be  some  considerable  time  before 
any  competitive  jiroduct  of  the  same  kind  is  available.     It 
seems  to  us  that  a  more  reasonable  stipulation  would  be  that, 
in  the  event  of  more  than  one  trade  mark  being  registered  for 
the  same  product,  the  label  on  .such  products  should  then  bear 
the  recognised  trade  name  of  the  product,  in  addition  to  the 
trade  mark.     As  it  is,  we  are  afraid  that  the  Bill  will  cause 
much  difficulty  and  considerable  harm  to  some  of  our  manu- 
facturers.    This   is   the    view    of   the    Federation    of   British 
Inilustries,  the  London  Chamber  of  Commerce  and  many  other 
Chambers  of  I'ommerce,  and  we  understand  that  it  has   given 
ri.se  to  much  uneasiness  in  cominercial  circles  in  the  I'nited 
States. '  That  being  so,  we  feel  that  our  manufacturers  should 
oppose  the  Bill  as  a  whole  unless  this  particular  section  is  re 
moved  or  modified. 


Electric  Power  and  Heating  Stations. 

.\s  we  went  to  press  last  week  an  interesting  pamphlet  came 
to  hand  from  Mr.  \V.  .M.  Sklvkv  suggesting  that  electric  power 
stations  might  do  well  to  include  the  supply  of  hot  water 
aiinmg  their  activities.  For  this  purpose  steam  would  be 
taken  from  the  lnw-pre.ssure  stages  of  the  turbines,  .so  that  tho 
conilensed  steam  would  have  a  temperature  of  about  I  Id  F. 
This  would  be  pumped  through  a  main  of,  .say,  12  in.  diameter, 
from  which  it  could  be  drawn  olT,  or  it  might  |miss  through 
domestic  heating  appliances,  and  wiiuhl  then  tind  its  way  bark 
to  the  station  through  n-turii  ]iipes.  It  is  pointed  out  that 
heat  energy  can  be  divided  into  high-grade  heat  anil  low-grade 
heal,  the  high-grade  heat  being  used  in  the  turbines  and  the 
low-grade  heat  being  rejected.  The  scheme  is  certainly 
interesting,  but  we  feel  some  doubt  as  to  its  practii  nliility, 
it  is  true  that  the  loss  of  heat  from  water  in  a  pmperly  lagged 
pipe  IS  a  sinnll  proportion  of  tin-  hent  transmitted,  provided  thi" 
water  is  kept  moving  above  a  certain  rate.  .\t  times,  however, 
more  particularly  in  tlii>  summer  months,  the  movement  of 
water  mmhl  be  small,  and  in  that  ca.se  the  heat  eOicicncv  would 

!•<•   low.        .MoreoV.'l      lii.L.u      M    iM.     il..ll    l~    .  !u.  !'■,     Ill    ill.'    -Ir.llll. 

ami  not  in  tin-  w.i' 

heal  can  Im'  utili' 

the  removal  of  steam  to  any  couMderabl.' 

pre<vsiirt>  stagi-s  of  a  turbine  tend  to  mal" 

then  we  arrive  at  the  i|iieNiion  whether  thr  l,i>.s  m  <  1' 

more  thnn  lounterbalan 1  by  the  gain  through  the 

hot  water.     This  is  ixirliculnrly  the  ease  when  it  is  n'tnen 


1  lir  l«w- 

■  nt.  BHd 
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that  the  tendency  in  future  will  be  for  the  jjower  station  to  be 
well  outside  the  limits  of  a  town.  The  general  scheme  is  too 
complicated  to  pass  any  serious  decision  upon  it  \rithout  very 
careful  investigation,  but  before  acceptance  we  think  that 
minute  scrutinv  would  be  necessary. 


The  London  Electric  Supply  Companies. 

It  is  noticeable  from  the  annual  meetings  of  the  London  ,  ,    .— 

electricity  supply  companies  now  being  held  that  fuel  on  the     f  *^  *^  ^"^'^  that  Mr.  Woedingham's  title  has  been  chan 


1918.;. 

Electrical  Work  in  the  Navy. 

The  subject  of  electrical  equipment  in  tlie  Navy,  we  ne    W 
scarcely  say,  becomes  increasingly  important  as  time  goes  ( 
Some  years  ago  it  was  looked  upon  merely  as  a  side  lir 
Then  came  the  appointment  of  Mr.  C.  H.  Wordiicoham  ;    b, 
even  after  this  appointment,  and  up  to  the  present  tim] 
electrical  engineering  has  been  regarded  by  many  people  onl 
as  a  branch  of  naval  con-struction.     Now,  however,  we 


one  hand  and  war  bonuses  on  the  other  are  fruitful  subjects 
of  comment.     They  both  tend  to  make  the  carrying  on  of  sucli 
undertakings  unusually  difficult  in  these  days,  and  inevitably 
lead  in  time  to  the  raising  of  prices  to  the  consumer.     In  the 
case  of  the  Westminster  Electric  Supply  Corporation,  restric- 
tions on  coal  have  led  to  much  activity  in  the  sujjply  of  electric 
radiators,  there  being  now  about  6,000  electric  fires  distributed 
among  2, .300  consumers.     Capt.  E.  I.  Bax,  in  addressing  the 
shareholders,  called  attention  to  a  fruitful  cause  for  dissatisfac- 
tion in  the  use  of  radiators — namely,  the  tendency  to  put  in 
too  small  a  heater  for  the  purpose.     From  the  point  of  view  of 
effective  heating,  it  is  much  better  to  use  a  large  heater,  which 
is  then  partially  cut  off  when  the  required  initial  warming  has 
been  effected.     We  are  glad  to  note  that  the  change  in  policy 
of  the  Metropolitan  Electric  Supply  Co.,  as  the  result  of  the 
Committee  of  inquiry,  has  been  beneficial,  and  that  there  is  a 
pronounced  improvement  in  the  revenue,  coupled  with  expan- 
sion on  the  power  side.     At  the  meeting  of  the  London  Electric 
Supply   Corporation,    Mr.    R.    H.    Benson    mentioned   that 


from  Superintending  Electrical  Engineer  to  Director  of  Elec 
trical  Engineering,  and  his  department  has  been  made 
independent  one,  instead  of  a  branch  of  the  Department  o 
Naval  Construction.  We  are  glad  that  this  should  be  so,  fo 
It  IS  thus  evident  that  the  work  carried  on  by  Mr.  AVordinc; 
HAM  in  the  past  is  valued  and  that  electrical  engineerin''  ij 
the  Navy  is  now  regarded  as  of  ]>rime  importance 


Junior  Institution  of  Engineers.— Sir  Charles  A.  Parsons 
K.C.B.,  F.R.S.,  has  accepted  election  as  vice-president  of  th( 
recently  inaugurated  North-Eastern  Section  of  this  Institution 

Institute  of  Radio  Engineers.— Owing  to  the  stress  of  war 
work,  meetings  of  the  Institute  are  to  be  suspended  except  on 
special  occasions,  as  the  editor  has  found  it  extremely  difficult 
to  secure  new  Papers  with  regularity. 


Physical  Society.— The  fourth  Guthrie  lecture  will  be 
delivered  on  Friday,  the  22nd  inst.,  at  5  p.m.,  at  the  Imperial 
College  of  Science  and  Technology,  South  Kensington,  by  Prof 

the  average  price  received  per  unit  was  0-94d.,  and  the  average      J.  C.  MacLennan,  of  the  University  of  Toronto.     His  subject 

price  of  energy  .sold  for  power  was  under  |d.  per  unit.    .He  also      ^iU  be  "  The  Origin  of  Spectra." 

questioned  the  desirability  of  the  policy  which  checked  the 

growth  of  an  electricity  sujjply  company  in  such  a  way  that 

the  L.C.C.  would  eventually  find  only  antiquated  plant  in  its 

bargain.     It  is  to  be  hoped  that  this  policy  will  be  entirely 

altered  in  the  near  future  through  the  deliberations  whicJi  are 

now  taking  place.  The  policy  now  favoured  is  one  of  amalga- 
mation, antl  it  is  odd  to  think  that  only  10  years  ago,  when 

the   London   electric  .^upply   companies  promoted  a   Bill   in 

Parliament    for   amalgamating   their    undertakings    and    for 

working  them  on  the  lines  generally  laid  down  in  the  report 

of  the  Coal  Conservation  Sub-committee,  Parliament  refused 

to  sanction  the  nn-asure. 


Communal  Kitchens- 

.\  I  Ilii-  ()iihi  111  tiiiii'  tiiere  is  a  strong  movement  in  favour  of 
communal  kitchens,  partly  becau.se  these  enable  the  ])oorer 
peo|>le  to  obtain  tlieir  food  more  easily  and  jiartly  because  thev 
result  in  the  avoidance  of  waste.  In  this  class  of  work  there 
iH  iin  unrivullod  o(iportuMity  for  electric  cooking.  We  need 
not  cinpliiiHiHO  the  fact,  wliich  is  well  known  to  our  readers, 
tliut  electrify  kite.hi-ns  hiivo  proved  <'ininentiy  successful  in 
iiiiiiiy  liirxe  fuctoricK,  (ioveniiuent  anil  otherwise.  So  far, 
however,  we  believe  that  not  very  miicli  has  been  done  in  the 
wuy  of  cointnuMiil  electric  kitchens.  We  think  it  (lesirable  to 
cull  iittention  to  thin  fact  becuusu  we  iinderHtaiid  that  the  gas 
inlercHli*  hi»v<r  seen  tlie  importance  of  the  siil)je(;t,  and  are  doing 
M  their  power  to  introduce  gaH  cooking  for  this  purpose. 
lo  not   know   precinely   what  m  being  done  to   promote 


W 


'•lectrical  proKrcMn  in  the  Hiime  <lireclion,  but  from  what  wi 
liiive  heard  wo  are  inclined  to  think  that  no  organised  effort 
liii  •  ■■'<  far  been  luadc.  \\v  tjiink  it  liehoves  such  bodies  as  the 
IJiiiili  Klerirical  anri  Allie.l  .MutMifacturefM"  AsHoeiation  and 
"■•  '■  • '.rporated  Municipal  Klerirical  AMNociutJon  lo  bestir 
l\eK  in  Hmm  reipect,  and,  if  poMsiblc,  to  join  in  with  the 

■  al  niunufactiircm  of  Minh  plim*   i <>i!it   tlie  iiiimt 

It  ninde  of  the  occonion. 


Royal  Society. — Among  the  15  candidates  recommended  fc. 
election  to  the  Royal  Society  is  Mr.  F.  E.  Smith,  of  the  National 
Physical  Laboratory.  His  work  is  well  known  to  our  readers 
It  is  cm-ious  that  no  other  representative  of  physics  appears, 
either  in  pure  or  applied,  nor  is  there  any  representative  of 
engineering.  Among  the  chemists  ma,y  be  mentioned  Prof 
H.  C.  H.  Carpenter. 

Scattering  of  Light  by  Dust-Free  Air.— At  a  recent  meetins 
of  the  Royal  Society  the  Hon.  R.J.  Sti'utt  read  a  Paper  showing 
that,  by  proper  arrangement  of  the  experimental  condition.*, 
it  is  possible  to  observe'  the  scattering  of  light  by  pure  air,  free 
of  dust,  in  a  small  scale  laboratory  experiment.  The  si^atten 
light  in  air  and  in  all  the  other  gases  is  blue— the  blue  of  the 
sky— illu.strating  very  directly  the  theory  that  attributes  the 
blue  of  the  sky  to  scattering  by  the  molecules  of  air.  T 
scattered  light  is  almost  completely  polarised. 

Ligh'iing  Curtailments  in  the  United  States.— We  obsiM- 
that  at  a  meeting  of  the  lllumiuiiting  Engineering  Society  in 
the  I'nited  States  on  February  1 1th  a  I'aper  was  read  bv  Mr. 
Preston  S.  Millar  on  '"  Lighting  ('urtailments."  Represen- 
tatives of  the  American  Institute  of  Electrical  Engineers,  the 
American  Gas  Institute  and  the  Fuel  Administriition  were 
invited  to  join  in  the  discussion.  There  is  much  to  be  learned 
from  the  methods  em))loyed  in  the  United  States  in  dealing 
with  the  fuel  problem,  and  we  shall  await  the  account  of  this 
discussion  with  nnicli  intmst. 

Corrosion  of  Mimtz  Metal.  A  new  publi(  ntidu  df  the  Bureau 
of  Staiidaids,  Wasliington  (Tcciuiologiiiil  Tapci-  No.  103), 
deals  with  "  Typical  Ca.ses  of  the  Detcrioiiition  of  Munt/,  Metal 
{()(>:  40  brass)  by  Selective  Corrosion."  The  selective  corrosion 
is  illustniled  i.y  lour  lyp(^s,  including  tubings,  sheets  and 
forgings.  The  niilal  iMcinnes  red  in  colour,  very  weak  and 
l>ritt,le  by  ijiis  type  of  ((inosion.  The  condition  favourable 
li>  su(;h  corrosion  is  the  acceleniting  cITrct,  of  the  closrly 
iidliering  de|ii.sils  of  chloride  resulting  from  the  attack  of  the 
metal.  Ollur  rdnijitions  accelerate  the  corrosion,  suoh  as 
cont.apt  with  I  hi'  iiMiie  electronegative  constituents,  increase 
ipf  lemperiiture  and  service  stresses.  Tlic  r:j|ic'r  ijui  In- 
obtained  by  those  intn-ested  on  applicalum  to  (lie  Bureau.         [ 
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Rontgen  Society. — At  a  meeting  of  the  Rontgen  Society 
f>n  Manh  15,  Mr.  C.  R.  ('.  Lyster  and  br.  S.  Rnss  read  a  Paper 
ntitled  "  A  P.iological  Basis  for  Protection  against  X-Rays." 
Vn  attempt  was  made  to  measure  the  total  radiation  received 
bv  an  operator  during  a  nominal  day's  work,  by  the  aid  of  a 
jihotographic  plate  carried  on  the  person  of  the  operator. 
The  density  of  the  image,  when  developed,  is  comi)ared  with 
a  ■"  biological  basis  plate  "  e.xposed  under  standard  conditions 
of  radiation.  The  eif«ict  of  hard  and  soft  radiation  (12"  spark 
tt  2")  was  studied  ;  both  have  the  same  photographic  effect 
for  a  given  ionising  effect,  but  the  same  form  of  plate  should 
be  used  in  all  investigations.  Mr.  H.  C".  Head  described  a 
mobile  motor  X-ray  unit  u.sed  in  Mesopotamia,  current  being 
derived  from  a  dynamo  run  by  a  small  motor  engine,  and  a 
battery  of  accumulators.  A  tent  is  erected  at  one  .side  of  the 
car,  and  it  isunnecessarA'  to  remove  the  coil  or  switchboard  for 
use.  The  Rontgen  Society  has  founded  an  annual  lecture  in 
memory  of  its  first  president,  the  late  Prof.  Silvanus  P.  Thomp- 
son. The  first  '"  Silvanus  Thompson  Memorial  Lecture  "  will 
be  delivered  by  Prof.  Sir  Ernest  Rutherford,  F.R.S.,  at  the 
ne.xt  meeting  of  the  Society,  on  Tuesday,  April  i',  at  8  p.m. 
.Vpplications  for  admission  cards  should  be  made  to  the  hon. 
secretarv  of  the  Society,  Dr.  8.  Russ,  Middlesex  Hospital, 
Lomloi,'  \V.  I. 

Institution  of  Electrical  Engineers    Western  Local  Section. 

The  sfventh  iinnual  and  si'(on<l  ordinary  meeting  of  the  session 
was  hf'ld  at  th<'  Merchant  Venturers'  Technical  College  on 
.Monday,  Manh  11,  Hil8.  .Mr.  H.  1.  Rogers,  in  the  absence  of 
.Mr.  R.  Howard  Fletcher,  presided  over  a  well-attended  meet- 
ing. Mr.  W.  A.  Chamen,  prior  to  the  reading  of  .Mr.  Wedmore's 
Paper,  alluded  to  the  death  of  Mr.  \V.  Duddell.  and  proiiosed 
a  resolution  of  .sympathy  with  his  mother.  .Mrs.  Smithers,  in 
her  bereavement.  This  was  seconded  by  Prof.  1).  Roliertson 
and  adopted.  Mr.  E.  Basil  Wedmore  gave  his  Pa]>er  on  '"  The 
Control  of  Large  .^mounts  of  Power,"  and  a  ver)-  sustained  and 
intercHting  discussion  followed.  The  report  of  the  ballot 
scrutineers  was  received,  the  committee  for  the  ensuing  session 
being  as  follows  :  H.  I.  Rogers  (chairman),  .\.  Ellis  (vice- 
chairman),  .\.  Nichols  Moore,  T.  E.  Lewis.  I.  .V.  1).  Pedler, 
•I.  (I.  Eastwood  and  \V.  T.  Kerr.  Messrs.  A.  .1.  Newman  and 
<).  T.  Allan  were  elected  joint  hon.  secretaries,  and  Mr.  A.  J. 
Newman  as  hon.  treasurer. 

Coke  Firing.— In  the  current  issue  of  "  .\  Thousand  and  One 
Vhi'h  for  (!hs  "  there  is  an  interesting  article  by  Mr.  E.  W.  L. 
Nicol  on  ■■  National  Fuel  and  Food  Supply  :  The  Function  of 
(«B8  ("oke." 

It  ii  |Hiiiitril  (lilt  tlu'.l  ill  roke  tirinK  it  reliktively  lii(!li  iHiX'i'ntaKe  of 
iiartKin  ilioxlde  fnii  Im^  olitniiu'd  in  the  flue  );iiiwM  in  nriliniirv  I'in'iim- 
iitftnrf*,  14  li>  III  iKT  cent.  licinB  reeorilcd  over  lon>!  jHTiiHls.  .\n  offloittl 
roiHirt  liy  eiinniiltinK  rn((ineerB  on  Rn  inHtiillation  of  ■■oke  tired  iHiilom  in 
given.      Kroni  (Imh  we  take  the  follnwin);  liuureH  : — 

himi-OHhini  of  IwiilrrH  2M  fl.  Iiy  7  ft.  11  in.  Duriiti.in  o(  triiil.  II  luiiirs  : 
rhwk  Irii'.l.  I  wiM'k.  Coke  liiirne<l  per  minnre  foot,  of  urate  |»<T  hour, 
22-.'»0lli.  Wiil<T  evuiMirated  jkt  txiiler,  |irr  hour.  ."),01i:UI>.  ;\vprtt((c 
to,  ov.T  one  week'i  run.  It  |ior  eenl.  I'errcntnRO  of  CO.  nil.  Tcm> 
|"'ri»ture  of  exit  Kii!<(>ti,  ftveriii(e  'Ml  I'. 

Wlieii  the  iiiiirnaie  of  etDeieney  due  to  the  miperlieuterH  m  allowed  for, 

mid  aluo  the  Ionk  In  eOi.  iemy  due  to  unini;  '.\  per  cenl.  of  llie  xleiim  under 

'!"•  Tire  linrit,  the  real  net  eniiieniiy  of  the  phinl  workit  out  at  Sll  jM-r  efnl. 

|iUnl    luiriiH  nliotit    .'iOli>n«  of  fuel   |»t  wifk  ;     an  eva|i<irallon  of 

'  :  ll>    of  water  |H-r  hour  i>n  liodera  2H  ft.   Iiv  7  ft.  H  oi.  in  jtUiut  the 

•t   iiinxiinuni  eltui- i:    ■         <■' '     !■ '■•  ■      '     • '  ,-  amount  of 

■M  l»-in((  ;»  IX- Ml  i  U-iiiK  that. 

•Ned  l.v  the  l.nn.|..„  •  ,   ihe   (lUnt 

'    '■•IHT 

'  «'nliiiK  till'  n. 
I   lo  a  eiinnl'l' 

><ily  of  raw ,M , , ,.  M,  .11    ri.  ,    , .  ,n. 

'  d  at  2riO,IMM)  ton*  (XT  aluium. 


I 


Oliitiinry. 

d.    It.    Iti.AMKllW.      111.    .|i,ith   or,  iirre<l   oil   the   I'lilh   ult.   of 

I    IS.  jtinwriia.  (.r..i—     ■  ,(  i<!«|H<rini<*iii.'<!  ■•'      • •'  •  >  

■f  Home. 

I'fnwiniil. 

,Mr  Howiirij  KoiiIiIh.  ■«:  i,(,ir\  of  (  ullrndern  t'.il.h  ,V  I  ..imtruetiou 
t'o.  (Ltd.).  iinil  other  i'oii<|miiiI<"<.  Ilitii  been  elet-teij  u  nieiiilxi  of  the 
i'oimeil  of  the  Chartered  lii^titiilo  of  .SoorKtarie*. 


Mr.  Wadeixin,  who  was  formerly  engaged  with  5Ir.  W.  M.  Selvey, 
consulting  engineer,  of  Sheffield,  has  been  gazetted  captain. 

Lieut.  R.  L.  Aeland  has  been  gazetted  major,  commanding  the 
Derbyshire  Motor  Volunteer  Corps.  Major  Aeland  is  borough 
electrical  engineer  and  tramways  manaser  of  Chesterfield. 

Mr.  C.  H.  Worrlinghain,  M.Inst.C.E.,  whose  official  title  under  the 
Admiralty  has  hitherto  been  .Superintendmg  Electrical  Engineer, 
will  in  future  be  known  as  Director  of  Electrical  Engineering,  and 
his  department  will  no  longer  be  attached  to  that  of  the  Director 
of  Naval  Construction,  but  be  entirely  sejjarate  and  self-contained. 


Arrangements  for  the  Week. 

FKIDAT,  March  IStll  (to  day). 

iNsmiTiux  OF  -Mechaxic.u.  Exoiseers. 

6  p.m.     .\t  the  Institution  of  Civil  Engineers,  (»reat  (5eorge-strect, 

Westminster.  London,  .S.W.  Papers  on  "  Employment  of 
Women  in  .Munition  Factories,"  by  Miss  O.  E.  )ionkhouse 
and  .Mr.  B.  H.  Morgan. 

JrSIOR  IXSTITCTIOX   OF    ENGINEERS. 
7.^0 p.m.     -At  39,  Victoria-street,  Westminster,  London.  .S.W.    Paper 
on  "  Organisation  of  British  Engineering  Indiistry.""  by  >lr.  H. 
R.  Siunmers. 

.JcNioR  IxSTrrcTioN  of  Engineers  (Miiit.,\xD  Section). 
/./.5 /<.;«.     .\t    the    Imperial    Hotel,    Temple-street,    Birmingham. 
Third  Cadet  Lecture  on  "  Power  Transmission."  by  Mr.  0.  H. 
.\yros. 

SATUBDAT,  Hardi  16Ui. 

KoVAI,    IXSTITITKIX. 

•3  p.m.  .\l  .Albcmarlc-strect.  London,  W.  1.  Lecture  on  "  Problems 
in  .\tomie  Structure,'"  by  Prof.  Sir  J.  J.  Thomson.  P.R..S. 
(Lecture  V.) 

.IrNIOR    ISSTITTTION   OK    ENGINEERS   (XoRTH   KeST  SECTION). 

r.HOp.m.  At  the  Dartford  Technical  Institute,  Dartfor.l  P>i-' 
on  •■  Lo.id  lv|ualisers,"  by  .Mr.  R.  Rankin,  B..Sc. 

MONDAT,  March  ISth. 

INSTITCTION   OF   PoST   OFFICE    ELECTRICAL   EnGINEF.HS. 
4  p.m.     .-Vt  the  Koyal  .Society  of  .\rt«,  .lohn-strcet.  .Adclphi.  Limdon, 
W.C.     PajK-ron  •■  The  Work  of  .i  Drauinc  (mi<e.'  bv  Messrs.  H. 
A.  Miles  and  II.  .1.  .MaM.s. 

WEONESOAT.  Maxch  20th. 

lioVAi.  Soi'ir.TV  UK  Acts. 
4.:{0p.m.     At  .Johii-stn-et.    Adelphi.    I^jndon.   W.C.  2.     Paper  on 
"  .Agricultural  .Machinery,"  by  Mr.  1".  S.  Courtney.  M.Inst.C.E. 

In.STITCTKiN  OF   Ei.EITltUAL   KNGINEEHS  (BiKMIMillAM   Ix>CAL  .SkiTIoN). 

7  p.m.     .At  Birmincliam   Cniversitv.   K'lniunilstrect.   Binninshitni 

l'u|)er  on  "  The  Control  of  I>irpe  .Aniounti)  of  Power."  bv 
Mr.  !■:.  l».  Wedmore. 

LnKiii>ooL  Esoixkerino  Soi-iet>-. 
v  p.m.     .At  the  Koyal  Institutinn,  Colt|uitt.str(<et,  LiverjKiol.      P»|ier 
on  "  Development  and  Progreiw  of  .\nnuur-CUd  .Switchgeur," 
by  Mr.  If.  W.  Clothier. 

THUR8DAT,  March  Sltt.  • 

IssriTI'TloN  OF   Elk<tuical  Emiixrkiis. 
1)  p.m.     At  till'  liiHtitution  of  Civil  Enginroni,  (!rc«t  lU-orgo-i'trret, 
Westmingter,  l/indoii,  ,><.W.     PafH'r  im  "  The  Merlmnical  Ho- 
nign    and    ,S|»'cilio«tion   of   the   TurlMi..\lteniBtor    Kotor."    by 
llr.  S.  K.  B<»r>lay. 

CillEKNOCK     KlKITRIiAI.    ,S)(IKTV. 

7.AJ /i.m.  At  MiiNonic  Kimmii,  22,  West  Stewart nln-<'t.  <;rrenoek. 
PajM-r  on  ■■  Pnxliiiiion  of  Iron  and  Ste.l  '  ■  >'■  >  \..'„.n 
IIS  . 

FKIDAY,  March  aand. 

PllVSie»i.  SoriKTV. 
.!  p.m.     At  the  Iin|irrial  Collegi>  of  S<iriic<',  liii|irrial  InMitute-fximl. 
South  KeiKington,  |,iu)don.  S.W.     The  Kourth  l.uthrie  h-.tiitc 
on  ■■  The  Origin  of  S|i«H-tr»,"  by  IVol.  .1.  C.  M«"  Iweiin  " 

KoV  Al.    ISSTITfTlllN. 

;i)p.m.     Al      All-emarlr  ulrwl.     lAMwbm.     W.  1,     Diw.....™ 

■'  lUdiatioii  from  SyMem  of  Electniiw."  by  l*»\if.  Sir  J.  .1. 
Thomrioii.  P.lt.S. 

IsiTITITIciN    III     Ij  I,    I 

;  p.m.      At  the  City    . 


.•miloii,  S.W.      V' 

Jt'SloH    IvHTITI  TlnN   1' 
10p.m.     At3l»,  VIeUiri*  .lieet.  W. 
on  "  I'ynnnrlor*  and  Inn 


.,„  «  W    IVi-i 


•ll'NIilll   lNi<TITt  TUiV    or    1 

i.lSn.m.     Al    the     liu|>erinl     i ,•.■ ..:...ni. 

lVi|i<<roii  ■'  Convlnictional  KiiHinwnn^,  '  by  Mr,  !.•.  V\  .  nirtipan. 
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Tests    on   Oil   Switches.' 


By    BRUXO    BAUER. 


The  previous  reports  are  concerned  with  the  electrical  energy  of 
the  arc  produced  when  breaking  a  circuit,  called  the  "  s%yitch 
energy-,"  and  the  means  to  be  adopted  for  its  diminution.  The  con- 
clusions have  not  found  universal  acceptance,  and  in  particular  the 
tests  published  by  Stern  and  Biermamis  f  have  been  held  to  conflict 
with  the  conclusions  arrived  at  as  to  the  effect  of  phase  displace- 
ment. This  question  will  form  the  subject  of  a  later  report,  in 
which  it  will  be  shown  that  the  tests  referred  to  really  coiToborate 
the  results  in  the  earlier  reports. 

The  present  report  deals  ■nith  the  thermodj-namic  and  chemical 
processes  associated  with  the  operation  of  switching  off  a  load.  The 
tests  were  carried ^out  partly  with  a  special  test  switch  at  the  power 
station  in  Beznau,  and  partly  on  a  small  scale  with  a  switch  that 
enabled  pressm-e  and  explosive  effects  to  be  studied  without  danger. 
The  large  switch  consisted  of  a  closed  cylinchical  pressure  chamber 
70(1  cm.  long  and  with  an  internal  diameter  of  384_^cm.,  having  two 
insulators  fitted  vertically  above  each  other  in  the  two  ends  of  the 
cylinder.  These  insulators  supported  the  switch  contacts,  and  a 
movable  rod  passed  through  the  lower  insulator.  A  balanced  cross- 
arm  transmitted  the  motion  to  the  switch.  By  altering  the  balanc- 
ing weights  the  velocity  of  the  switch  could  be  varied  between  30 
and  11)0  cm.jSec.  The  only  movable  part  inside  the  oil  chamber  was 
the  rod,  so  that  the  oil  should  be  disturbed  as  httle  as  possible  by  the 
niotion  of  the  switch  parts.  The  switch  was  designed  for  200 
amperes  and  ^5,000  volts,  and  the  cyhnder  could  withstand  a  pres- 
sure of  20  kg. /cm.-. 

The  small  switch  was  used  for  tests  that  were  dangerous  to  perform 
on  a  large  scale,  and  was  usetl  mainly  for  tests  on  ignition  and  explo- 
sion. The  oil  container  was  a  glass  cyhnder  of  10  cm.  internal 
diameter,  and  the  arc  was  fonned  between  horizontal  electrodes  at 
the  bottom.  The  opening  of  tlie  switch  contacts  was  limited  to 
1  cm.,  and  in  order  to  get  comparatively  large  switch-energy  with  this 
small  length  of  arc  very  small  switch  velocities  were  used.  The 
tests  were  made  with  continuous  current.  The  capacity  of  the  switch 
was  \<X)  amperes  at  2i)0  volts. 

The  electrical  measurements  and  oscillograms  were  obtained  as 
described  in  the  first  report.  The  pressure  inside  the  oil-containers 
was  measured  by  a  new  device.  Tliis  is  usually  measured  by  gauges 
that  cannot  respond  to  the  extremely  rapid  pressure  variations 
that  occur.  The  instrument  employed  consisted  of  a  pile  of  carbon 
discs  included  in  an  electric  circuit,  and  exposed  to  longitudinal 
compression  by  the  pressure  in  the  container.  The  variation  of 
pressure  was  determined  from  the  variation  of  current  in  the  carbon 
pile  an  recorded  by  an  oscillograph.  This  instrument  rendered 
l>0!wible  the  measurement  of  rapidly  fluctuating  pressures. 

If  a  switch  be  examined  after  it  has  operated  it  will  be  found  that 
the  contaf-ts  at  the  break  are  burned  at  the  ])oint  where  the  arc 
startt.  The  oil  in  the  immediate  neighbourhood  is  rendered  turbid 
by  particlcH  of  carbon.  Gas  has  collected  under  the  cover  of  the 
<M)iitaiiier.  During  the  breaking  of  the  circuit  the  oil  is  subjected  to 
n  violent  shock,  and  some  may  be  projected  out  of  the  container. 
The  oil  only  be<:omes  appreciably  warm  after  a  scries  of  operations, 
W)  that  it  may  be  iuwumed  that  the  heat  transmitted  to  the  inactive 
(KirtioiLs  of  the  oil  is  Hinall.  Thus,  it  appears  that  the  heat  units 
corrr-ji|)oiiiliiig  to  the  switch-energy  are  distributed  mainly  itito  the 
following  three  jKirtionM :  (i.)  Heat  units  for  heating,  volatiUsing 
and  fuMing  the  electrodes  ;  (ii.)  heat  units  for  the  chemical  dissocia- 
tion of  the  oil  ;  and  (iii.)  Afp.rhUcui  \mits  for  external  work  done  by 
the  giiw«,  where  .1  is  the  heat  e(|uivulenl  of  the  unit  of  work  and  p 
uml  II  are  the  H|H-eilie  prcRHurc  and  volume  of  the  sphere  of  gas  sur- 
roumlJiig  the  are.  It  is  not  yet  poasible  to  give  the  relative  nuigni- 
tudi-  r,f  thiwf!  three  cpiuntities,  but  (heir  effects  will  be  examined 
Im'Iow. 

The  duriilion  of  the  lime  of  (twitching  off  is  so  Hhorl  that  the  heating 
elTiH-t  in  eonllnnd  to  the  immediate  neighbourhood  of  the  points  at 
which  the  arc  lormii.  On  tliiM  neeount  (he  mass  of  the  contact  at 
■'•  '  ■■  '  "-UHl  be  inereiised  with  the  current  to  be  interrupterl. 
•ihrMild  be  rounded  off,  anil  one  of  (he  most  HuneHsful 
,.t'i- i<l..rl  v.ith  roller  coutaetM  that  revolve  during  the 
"I"'  ■  "H  lo  bring  new  MUrfaee^  into  action. 


1 
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Approximate  calculations  lead  to  the  conclusion  that  the  heat] 
units  required  to  dissociate  the  oil  are  small  compared  with  the  heat 
units  that  go  to  heat  the  electrodes,  but  the  quantity  and  nature' 
of  the  gases  formed  are  of  considerable  interest.  The  tests  showed ' 
that  the  volume  of  gas  produced  was  approximately  proportional  to  ■ 
the  switch-energy  (.4  =  t /„£'/,•),*  and  averaged  46-5  cm.^  of  gas  at 
1  atmosphere  and  25°C.  per  kilowatt-second  of  switch  energy. 
Taking,  as  before,  the  '"  interrupted  load  "  as  IgE  (the  product  of  the 
cm-rent  at  the  moment  of  breaking  and  the  open  circuit  voltage)  and 
remembering  that  the  tune  of  duration  of  the  arc,  f„  is  nearly  inde- 
pendent of  the  interrupted  load,  if  this  is  greater  than  5,000  k.v.a., 
we  are  able  to  make  an  approximate  calculation  of  the  switch  energy 
and  gas  production  per  Idlovolt-ampere  of  "  interrupted  load  "  on 
short  circuit.  For  such  a  case  we  may  take  C=0-07  with  a  switch 
velocity  of  100  cm.  a  second,  and  obtain  the  following  figures  :  — 


>  K'xirtli  l!i)|Hirl  of  thu  ComiiiiiiHion  on  High- 
1  I  iri-  I'll, 111  iic.n.  u|ipii|nliMl  by  tlio  S<•llwei/,(^r 
"III  mill  \i,rli/iiii|  Si'liwiii'/.i<i'.  Kleklric  itiiUwerko 
\m..  I)  uml  10.  Vi.l.  Mil. 
'  r.  lOliiktrot^H'liiilHrlK'i'  \' 

K.liu'lriric'iih.        I'tpi   |ii'«vii>iiti 
\|'ril  7,  Aiit!U>il  •!,  Uctiilior  "', 
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Voltage      1  Duration  of  arc 

E.          1            t.. 

Switch-energy  per 
1,000  k.v.a.  in  kw.-sec. 

Gasvolume(cm.') 
per  1,000  k.v.a. 

10,000                  0-120 
15,000        ;          0-175 
20.000    •              0-211 
30,000                  0-332 

8-4 
12-2 
14-8 
23-1 

390 

570 

690 

1,080 

t  Tiir.  F^i.KiTttlciAM,  Hopti-iiilH.r  7,  lIH' 


The  volume  of  gas  produced  at  each  operation  is  small,  but  it  may 
suffice  to  make  an  explosive  mixture  with  any  air  that  is  imprisoned 
inside  the  oil  container. 

In  order  to  determine  the  nature  of  the  gases  produced  they  were 
cooled  to  low  temperatures  to  distil  out  any  higher  paraffin  hydro- 
carbons (propane,  butane,  &c.),  the  unsaturated  hydro-carbons 
(propylene,  butylene,  &c.),  and  the  aromatic  hydrocarbons  (benzol 
and  its  homologues). 

It  was  fomid  that  at  the  temperatm-e  of  the  room  (20°C.)  neither 
oil  vapours  nor  other  hydro-carbon  vapours  were  present  in  the 
switch  gases. 

A  quantitative  analysis  of  characteristic  samples  of  gas  collected 
in  a  container  fi-om  which  the  air  had  been  driven  out  by  nitrogen 
gave  the  following  result  for  the  combustible  constituents  : — 

Volume  in  per  cent. 

Hydrogen  79-7     66-() 

Methane 0-6     4-7 

Heavy  hydrocarbons  (ethylene)  19-7     28-7 

Total  volume 1000  100-0 

Further  tests  revealed  the  presence  of  about  2  per  cent,  of  oxygen 
and  5  per  cent  of  nitrogen,  probably  originating  from  the  breaking 
up  of  the  molecules  of  the  oil. 

.\  series  of  tests  on  the  same  oil  proved  that  the  gases  produced 
were  always  of  about  the  same  composition  for  the  same  switching 
operation. 

The  predominance  of  hydrogen  and  ethylene  is  the  main  feature  of 
the  above  investigation,  and  it  appears  probable  that  the  hydrogen 
content  increases  in  some  measui-o  with  the  magnitude  of  the  switch 
energy. 

As  far  as  the  oil  is  concerned  it  was  found  by  filtration  that  the 
darkening  of  its  colour  after  lengthy  use  was  due  to  the  presence  of 
carbon  particles.  By  careful  liltralion  it  is  possible  to  restore  to  the 
oil  its  original  colour  an<l  insuliliuL'  pro])oitics.  This  indicates  the 
probability  that  the  oil  is  not  ajiprccialily  altered  in  its  con\iK)sition 
in  use,  and  this  presumption  is  confirmed  by  analysis  of  samiilcs  of 
new  ami  used  oil.  The  oil  is  merely  changed  by  the  mci-hanical 
admixture  of  carbon.  It  is  important  to  note  that  after  proixjr 
drying  aiul  cleaning  the  dielectric  properties  of  the  oil  are  the  same 
as  when  the  oil  was  new. 

At  the  moment  of  the  first  o]iening  of  the  switch  contacts  the  thin 
layer  of  oil  between  the  contacts  is  v.ipori.Ked  by  the  heal  developed, 
and  a  sphere  of  gas  is  geiu-rated  that  provides  a  space  for  the  de- 
velopment of  the  arc.  This  sphere  increases  by  heating,  and  by  the 
generation  of  more  gas  and,  although  the  gas  volume  is  acted  upon 
by  I'xtcrnal  forces,  mainly  in  an  upward  direction,  yet  its  motion 
relatively  to  the  contacts  is  small,  and  so  the  rupture  of  the  arc  is 
mainly  determined  by  the  electrical  constants  of  I  ho  circuit.  Thus, 
it  is  a  fallacy  to  assume,  as  is  often  done,  that  the  arc  has  to  jiuncture 
a  thickness  of 'oil  at  each  half  period. 

The  energy  contained  in  the  gas  enveloiK-  surrotuiding  the  con- 

taels  is  of  vital  importance  to  the  jiroccss  "of  switching  oil.     The 

jiressuyt'.t  developed  set  the  oil  in  nuilion.  and  may  even  defonii  the 

oil  container,     it  is  also  ijossiblo  that  the  heated  guscsmay  ri-iich 

♦iS««  wiuiition  (8),  TuK  Klkctbician.  March  3,  1010,  p.  708. 
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the  surface  of  the  oil  while  tlic  arc  is  still  in  existence,  and  by  mixing 
with  the  air  cause  explosions  that  give  rise  to  new  pressure  variations 
originating  at  the  surface  of  the  oil. 

If  the  gas  has  a  mean  speeitic  pressure  p  and  a  volume  Y  at  a  time 
^  and  if  the  mass  of  the  gas  is  <i,  the  gas  constant  /Cand  the  mean 
absolute  temperature  7',  then  the  energy  in  the  gas  at  time  t  may  be 
■wTitten  as 

pV=GHT (1) 

,  As  it  has  been  sliown  that  O  is  proportional  to  the  switch  energy  A, 
we  may  write 

pV^lART (2) 

Tests  have  shown  that  the  temperature  of  the  arc  is  nearly  inde- 
jiendent  of  the  current  and  voltage,,  and  if  we  make  this  assumption 
for  the  gas  it  follows  that  the  energj-  stored  in  the  gas  at  any  moment 
is  determined  by  the  switch  energy  that  has  been  developed  up  t'l 
that  moment,  and  that  these  quantities  grow  together. 

If  the  switch  is  quite  gas  tight  and  contains  a  volume  V^  of  gas  at 
pressure  p^  and  temperature  7'„  before  it  operates,  and  dG  gram  of  gas 
are  generated  by  the  operation,  then 

po^'a=GHT„  (before  the  operation), 
anil  pi\\=((J'\-dG)RT^  (after  the  oix-ration). 

«  hence  the  change  of  pressure  Ls  given  by 

*-(^:--)^*^' «■ 

This  equation  shows  that  the  volume  ('„  under  the  cover  of  the 
oil  container,  increasing,  us  it  does,  with  the  square  of  the  diameter 
if  the  height  of  the  oil  is  constant,  has  a  great  inlluence  on  the  mag- 
nitude of  the  pressures  generated.  This  fact  \a  also  shown  by  the 
tests  of  Merriam,*  in  which  a  short  circuit  of  12,<XKt  k.v.a.  was  broken 
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The  agreement  between  the  calculated  and  measured  values  is 
sufficient  for  estimating  purposes.  The  oil  containers  in  modern 
switches  have  much  greater  gas  spaces  (20,(XX)  to  1(X»,000  cm.'),  so 
that  according  to  equation  (3)  we  should  not  exi>ect  any  appreciable 
rise  of  pressure  even  on  still  heavier  short  circuits.  In  fact,  a 
manometer  fails  to  show  any  pressure  rise  unless  the  initial  pressure 
is  raised  in  the  container  :  on  the  other  hand,  a  test  made  with  an 
initial  static  pressure  of  12  atmospheres  absolute  recorded  a  rise  of 
pressure  of  8  kg. /cm.'.  The  explanation  of  tliis  etiect  requires  a 
knowledge  of  the  variation  of  the  pressure  during  the  s\vitehing 
period. 

If  the  gas  sphere  of  diameter  d  Ues  at  a  mean  depth  h  below  the 
oil,  and  if  the  static  pressure  at  this  depth  is  p,  and  at  the  surface  of 
the  oil  p,„  and  the  pressure  within  the  gas  p.  then  we  must  have,  as 
f  !>■•  ._'»<  '"Npands,  the  condition, 
vh    h-d 

P=Po+---zr, (■*) 

g    oi- 

With  the  aid  of  tliis  equation  and  an  assumed  rate  of  variation 
of   d  as  given  in  Fig.    1  we  can  obtain    the     rate   of    expansion 
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1 1  9,<HMIjvoltH.  The  miinomotereiMployi-il  reglHtered  a  niiiximum  priw 
•  lire  i>f|l-2.")  kt{.  cm.'  nlM)vc  the  atiiuHpherii'  pn-.-wure  with  ii  con- 
tiiiniT  i)f  ll."i  nil.  iliiinieliT  iind  4-2r>  ky.  nii.'  with  ii  liiitinctiT  nf  2'>  iiii. 
Thew  lextd  were  titkfii  iMi  II  turbii  iilli'rniitnr  «ilh  iiii  c\ICriiiil  re 
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obtiiiii  (or  I,  <I(IM  and  •ltl.'>:i  -.ftiinil  a  xuiti  li  i  iiirvy  of  H^l  mid 
TiHUm.  hih'iimiIii  rr»|H'ilnrly.  Hut  We  have  fouml  that  I  Uh.  iMriinil 
llliiTiiIrN  Kl'.'i  em.'  nf  itiiK,  Hii  that  taking  the  n|H'i  ilir  Wi'IkIiI  of  the  ^iw 
(77:i  |>er  rent,  hydriiui-ii.  IHII  |M-r  rent,  inrthm^r.  :i  H  jut  cent,  heavy 
hyilriM'iirbonx)  an  ((•lltri  M)  'grem.*,  and  the  giw  rnnHtunt  H  m* 
I41I  2.  the  fiiet4ir  L  niimt  have  ii  viihie  !•  IIH  lo".  The  rnlininltMl 
viiliimi'  nf  III!'  ynn  •qi,ii  r  in  tin-  20  I'in.  and  llif  W  em.  euiilnineminny 
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^  Contacts  separate 
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Kio.  2. — Pressure  Vabiatiox   Ik.»?ide  the  Oil  Costai.vbb.     Static 
Pressi-re  :  .\tmospheric  Pressfre. 

of  d  and  the  ri.sc  of  pressure  A/i  as  the  first  and  second 
derivatives  of  the  curve  for  p.  The  result  shows  that  as  a  result  of 
the  forces  required  for  accelerating  the  oil,  the  variations  of  the 
pressure  in  the  gas  may  be  of  an  oscillatory  nattire.  It  would  also 
be  exjicctcd  from  equation  (.">)  that  the  aniphtude  of  the  pressure 
variation  would  increase  with  the  depth  of  the  oil.  In  order  to  tost 
this  the  electric  pressure  gauge  described  at  the  beginning  of  thU 
report  was  employetl  and  Figs.  2  and  3  are  two  examples 
nf  the  curves  obtained  by  its  use.  Kig.  2  refers  to  the  pressure 
in  a  container  oix-n  to  the  atmosphere  and  Kig.  M  in  one 
closed  up  and  with  its  internal  pretwure  r»ise<l  toti  kg.  iin.=  absolute. 
The  voltage  curve  (,  is  inserted  to  mark  theln^ginning  andeiulof  the 
are  mid  to  lix  the  time  ba.-ie.  In  Kig.  2  the  variations  of  pn'.s.sun-  arc 
small,  and  their  frequency  about  3(Hl  to  -IIH)  cyeli-s  a  sci-ond.  and  this 
explains  why  they  are  not  recorded  by  an  urdimiry  mauoiuct«r.     In 


A.l.ibfc;,.  Itill.i'   11.11 
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Kig.  W  the  eharavter  of  the  iMoilhitioiiii  is  not  very  dirterent,  but  a 
kIiiu  viirintiuii  of  prettsiire  rraehing  "  to  8  kg.  em.'  exe«w  pntwun' 
!■<  !«ii|MT|Kwe<l  u|Mm  the  high-frtNiueney  iwoillalinn.  This  slow  varia- 
linn  la.<t<<  iiinrf  than  ';•'>()  w<'oiiiIh.  in  wliirh  time  the  |Mmiter  of  the 
mivlimiieal  niauomeler  eniild  ^\\v  a  ilellivtioii.  It  must  have  \ttvn 
lIuM  "low  variation  that  was  nHni-di-d  in  the  rxivninrnt.iot  Merriam, 
ri'lertiil  to  above.  Thi'-  "In"  v  inilt.m  i>(  ]>n--'!urf  pr.<t<it'lv  nngi 
niites  ill  the  Kmilliilii.n  I.    the 

nil  iniilainer,  anil  tli.  ^.-iin- 
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most  dangeroas  as  a  source  of  fire.  The  small  switch  referred  to  at 
the  beginning  of  this  report  was  tested  at  80  amperes  280  volts  with 
open  container,  and  with  the  oil  filled  to  various  depths.  At  45  mm. 
depth  the  contacts  opened  successfully,  at  40  mm.  smoke  was 
emitted  slightly,  at  30  mm.  the  oil  was  spui-ted  about,  at  25  mm.  a 
small  Hame  appeared,  at  20  mm.  violent  burning  of  the  gases  oc 
curred.  at  17-5  mm.  the  arc  protruded,  at  12-5  mm.  the  arc  persisted, 
and  at  10  mm.  the  arc  persisted,  the  oil  boiled  and  violent  burning 
and  emission  of  Emoke  apjieared. 

At  each  depth  of  the  oU  there  was  a  certain  load  at  wliich  the 
gases  began  to  ignite  and  a  higher  load  at  which  the  arc  began  to 
persist.  Curves  are  given  in  the  report  to  illustrate  this  effect. 
Thin  oils  were  found  to  be  safer  than  viscous  ones.  The  switch 
should  be  built  so  that  the  best  proetction  is  afforded  with  the  mini 
mum  volume  of  oil  and  the  use  of  a  multiple  break  is  a  good  means 
of  preventing  the  explosive  effects  just  described.  The  breaks 
should  not  be  placed  vertically  above  one  another,  but  in  a  hori- 
zontal series-. 


Explosions,  asually  causing  the  bursting  of  the  container,  are 
cau.sed  by  the  gas  mixture  that  collects  in  the  mixing  space  under  the 
lid  of  the  container,  and  differ  in  their  effect  from  that  of  the  gas 
pre.sHure  in  the  gas  sphere.  The  ignition  may  be  caused  either  by 
the  protusion  of  the  arc  througli  the  oil  surface  or  by  small  sparks 
caused  inside  the  container  by  the  sudden  disturbance  of  the  sta- 
tionary condition  of  jjotential.  A  gas  mixture  is  only  explosive 
b(?lwcfn  certain  limits  of  admixture  with  air,  and  its  liability  to 
pxploHion  depends  on  the  source  of  ignition,  the  temperature  and 
prexHUre  of  the  gas  and  the  size  of  the  containing  vessel.  A  table  of 
values  is  given  showing  the  hmits  of  admixture  for  which  the  gases 
pffKluced  by  oil  switches  are  explosive.  It  appears  that  the  upper 
and  lower  limits  of  volume  areof  theorderof  40  and  10  per  cent,  of  the 
glut.  The  danger  of  explosions  incrca.ses  with  the  quantity  of  hydro- 
gen prc-w-nt.  If,  in  the  case  of  an  abnormal  loa<l,  the  oil  is  forced 
out  by  the  chimney  eflect  described  above,  the  explosive  hmits  are 
ithiftcd  by  the  admixture  of  oil  vapours  with  the  gas  mixture.  Tests 
made  by  spark  ignition  of  various  mixtures  of  gas  and  oil  vapour 
proved  that  buriiiiig  took  place  between  tlie  limits  of  0-4  per  cent. 
fuul  2  U.  4  i>er  rent,  volume  of  t;a«  to  the  total  volume  of  tlie  mixture. 
The  maximum  inlenHJly  of  burning  and  the  greatest  rise  of  pressure 
ooiirred  111  I  ■.")  to  2  jkt  cent,  volume  of  gas. 

It  fi>lli>«M  that  there  art;  two  ranges  of  dangerous  admixtures, 
lu'.ordjng  f«  whether  the  mixture  inside  the  container  contains  oil 
vnpfjur  and  particles  of  carbon  carried  tip  by  the  chimney  effect,  or 
whclliiT  the  mixture  contuins  only  gases  and  air.  In  the  first  case 
wif  i^jiiilinn  in  to  Ijc  exi>ecU-<l  with  less  than  ^  per  <cnt.  volumetric 
<i<lfiii>lur.-  f,f  giutoM,  whih-  in  the  K^-orid  case  explosive  b\iming  is 
"till  !»..Hil.l.-  up  to  as  much  us  10  |«r  cent,  admixture  of  gas.  ]f 
•  ^f.h, .„„,-<  lire  to  !«■  prevented  the  mixing  chamber  should  therefore 
I.  ■■■  M.  Ii  ii  Utw  volume  that  the  chimney  ctTecl  eaiuiot  cairy  up 
ni.,fi  ilh.pi  J  iK-reent,  of  giiH,  or  such  n  small  volume  that  it  must 
carry  up  more  than  40  pi-r  <'i'nt. 

It  in  now  |>MHilil'-  to  examine  the  metliodH  for  inereat<ing  the  reli- 

"'"' '   ■   '       ■'   '  TIkmc  have  the  object  of  shortening  the 

''  ■  I  thuH  diiriinlHliing  Uw  Hwil<-h  energy,  or  of 

I"  ''    "il  llmt  lutirler  th<^  ileveliipmeni  of  the 

'"  •    iii'»i"li'  internid  jircHMure  chaniberH. 

'"  '  ■  ml.  r    prcsMure    iJHes   and    exploMions 

''■'  »' '■  niiiy  meiitliin  arrangementx  for 

"  "  "  iiniler  the  liil  of  the  I'onlainer,  the 

"  ■  il".  I  he  inlroilui'tion  of  neutral  giutes, 

""    ■ ii'n,  III!  I  (iiiiIh  of  cooling  the  gasei  thai 

.■!•  t'iM.i.it.-il,  the  proMt-ion  ol  a  .  i|.iv  .InMnb.r"  for  tin'  giuteH. 
■<.  ..-  I.,  l.indcT  the  fonnalion  of  i.  <  ..ii,l,ii.,iil,||.  niixtiire,  the  uhc  of 


containers  that  can  withstand  the  highest  pressures  that  can  occur. 
These  methods  are  considered  below. 

The  effect  of  the  switch  velocity  has  been  discussed  in  the  first 
report,  and  it  was  found  tliat  although  the  switch  energy  decreases 
rapidly  with  the  velocity  of  the  switch  yet  Uttle  is  to  be  gained  above 
speeds  of  about  60  cm.  /sec. ,  except  possibly  in  the  case  of  very  heavy 
short  circuits,  for  which  an  improvement  may  be  gained  by  increas- 
ing the  velocity  attained  in  modern  switches.  The  use  of  a  multiple- 
break  is  also  referred  to  in  the  first  report,  and  it  should  be  noted 
that  in  adchtion  to  the  reduction  of  the  switch  energy  shown*  to 
re-sult  there  is  the  advantage  that  the  appearance  of  the  chimney 
effect  is  rendered  less  probable. 

In  using  forced  cun-ents  of  oU  to  break  the  arc  care  must  be  taken 
that  the  ciu'rent  of  oil  is  in  such*a  direction  as  to  carry  the  arc  in  a 
path  m  wMch  it  cannot  accidentally  strike  parts  of  the  switch,  such 
as  the  wall  of  the  container.  A  form  of  switch  manufactured  by 
Sprecher  &  Schuh  is  provided  vdth  an  arrangement  by  which  a  jet 
of  oil  is  directed  across  the  contacts  when  they  open.  On  test  it  was 
found  that  for  switch  energy  lying  between  500  kw.  and  800  kw.  the 
dm'ation  of  the  arc  was  decreased  by  20  to  45  per  cent,  when  the 
oil  jets  were  in  operation  ;  below  this  energy  little  advantage  was 
gained,  and  this  is  probably  due  to  delay  in  the  formation  of  the 
jet  in  fuO  strength.  A  contact  ]?'ig.  4  was  constructed, 
in  which  the  opening  of  the  switch  caused  a  vacuum  in  the 
chamber  A,  so  as  to  induce  a  strong  inrush  of  oil,  as  shown  by 
the  arrows.  This  current  of  oil  was  found  to  be  effective,  and  to 
halve  the  duration  of  the  arc  between  200  kw.  and  650  kw'.  of  switch 
energy  ;  above  tliis  value  no  appreciable  improvement  was  attained, 
and  this  failure  is  attributed  to  the  hmited  volume  of  the  chamber  A. 
The  principle  of  the  device  described  by  Stern  and  Biermannsf  is 
similar  to  that  of  the  one  just  described,  the  oU  inside  the  chamber 
being  forced  outwards  by  the  gases  generated.  The  velocity  of  the 
oil  stream  is  greater  than  in  the  switch  illustrated  in  Fig.  4,  and  the 
arc  had  the  extremely  short  duration  of  O-OI  second  at  150,000  k.v.a. 
Methods  of  this  nature  are  thus  shown  to  be  very  effective  in  shorten- 
ing the  arcing  period. 

It  has  long  been  knowii  that  the  formation  of  an  arc  is  impeded  by 
increase  of  pressure  in  the  surrounduig  atmosphere,  and  it  was 
thought  that  this  effect  might  be  of  use  in  improving  the  operation  of 
oil  switches.  In  order  to  investigate  this  the  large  oil  switch  was 
tested  on  non-mductive  loads  up  to  1,000  kw.  at  8,000  volts,  with 
various  static  pressures  in  the  oil  contamer.  The  result  was  unex- 
pected. It  appeared  that  the  duration  of  the  arc  is  shortened  for 
small  increases  of  pressure,  but  that  after  reaching  a  minhnuin  value 
great  increases  in  the  duration  are  observed.  These  effects  are  illus- 
trated in  Fig.  5.  The  use  of  increased  pressures  is  therefore 
highly  dangerous,  and  is  prejudicial  to  the  operation  of  the  switches. 


— f-p^- Static  Pressure  in  0il-sm'tch(ab3olute) 
Fio.  5. 

'J'he  prevention  of  eondjUNtion  by  the  introduction  of  neutral 
gases  such  as  nitrogen  or  carbonic  acid  into  tlie  oil  container  has 
often  lieen  proposed,  but  it  involves  complications  that  are  undesir- 
able. An  im|)iovement  on  this  idea  consists  in  mixing  with  the  oil 
lli|uids  that  evolv(^  hicombustiblo  gases  when  the  swHch  oijcrates. 
Oils  of  this  nature  have  recently  appeared  on  the  market  under  the 
name  of  "  incoiubu.Mtible  oils."  They  consist  of  mineral  oils  to 
which  clilorini!  liydidcarboiiH  are  added  in  solution.  Theso  chlorides 
me  thin  li(|ui<ls,  and  reduce  the  viscosity  of  the  mi.xture,  and  as  they 
boll  al  low  teiiipciaturcs  (carbonii'  chloride  boils  at  78°('.)  they 
gradually  vaporise  in  lh«^  container,  luid  io])lace" t he  vajiour  of  the 
minenil  qj^  An  oil  of  this  kind,  culled  "  Securol,"  has  proved  sue- 
ecHHfiil  in  prixtice.     T'cHts  were  carried  out  which  showed  that  no 

•  Tiil)lo  VII..Tiito  KLircTiiiiiAN,  March  :t,  li)l().  p.  771. 
t  Tiir.  Ki.ncTurcrAN,  Sciitmilicr  7.  1017  (ln<:.  ci7.). 
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combustion  was  able  to  be  started  even  with  switching  accompanied 
with  a  strong  chimney  effect  or  by  attempts  to  ignite  the  gas  mixture 
by  electric  sparking.  The  separation  of  carbon  particles  is  greatly 
increased  in  this  oil,  and  the  cloud  of  carbon  particles  that  is  emitted 
gives  trouble  by  fonuing  deposits  on  the  parts  of  the  switch,  also  the 
gases  given  oif  attack  metal  parts  of  the  switch.  An  analysis  of  the 
gases  produced  from  '"  Securol "  shows  that  they  are  composed  of 
two-thirds  volume  of  hydrochloric  acid  and  one  third  volume  of 
other  gases.  The  hydrochloric  acid  has  practically  replaced  the 
hydiogen  that  is  found  in  the  gases  fonned  from  ordinarj'  oil.  In 
weighing  tlie  advantages  and  disadvantages  of  this  oil  it  must  be 
noted  that  its  dielectric  strength  soon  falls  to  about  half  that  of 
ordinary  oil,  although  it  may  have  had  an  equal  dielectric  strength 
before  it  wa.s  u.sed.  In  one  set  of  tests  the  puncture  voltage  between 
needles,  witli  a  gaj)  of  5  mm.  under  the  oil,  fell  from  23,700  volts  to 
8.7(W  volts  after  10  operations  of  the  switch.  This  phenomenon  is 
probably  due  to  the  formation  of  hydrochloric  acid  in  solution.  On 
this  account  switches  in  which  this  variety  of  oil  Is  to  be  used  should 


have  larger  dimensions  than  suffice  m  the  case  of  switches  containing 
ordinary  oiL 

The  cooling  of  the  gases  by  passing  them  through  perforated  metal 
sheets  is  a  good  way  to  reduce  their  liabdity  to  bum.  Tests  made 
to  investigate  the  action  of  such  sheets  showed  that  several  layers  are 
required,  and  that  the  sheets  must  be  situated  under  the  surface  of 
the  oil,  as  otherwise  combustion  commences  between  the  tirst  sheets 
that  are  encountered  by  the  gas.  The  sheets  must  be  carefully 
insulated  or  the  arc  forms  upon  them.  The  repeated  operarion  of 
the  switch  tends  to  bum  holes  in  the  sheets,  and  thev  then  fail  to 
perform  their  function. 

The  provision  of  "  safety  chambers  "  of  such  a  volume  that  the 
mixture  produced  is  not  explosive  is  a  device  that  has  been  used  with 
success,  and  in  one  forai  of  sxvitch  this  chamber  collects  the  g;is  from 
an  inverted  bell,  and  in  its  passage  to  the  chamber  the  gas  passes 
through  a  series  of  perforated  metal  shrets.  The  chamber  is  open  to 
the  atmosphere,  so  that  high  pressures  cannot  be  produced  even  in 
the  event  of  an  explosion. 


A   National    Proving    Honse    and    Standardising 

La  bora  tor  yi* 


By    Sir    KICM.VKI)    T.    «I..VZE»UO()K.    t.B.. 


The  need  of  such  an  institution  or  institutions  is  generally  ad- 
mitted. Let  me  commence  with  one  or  two  general  principles  which 
seem  to  me  essential  to  success  : — 

Iwl-  Stantlardlsation  and  testing  must  be  closely  connected  with 
research. 

2.  While  there  must  be  clo.se  union  between  the  testing  authority 
and  the  trade  concerned  with  the  production  of  the  goods  to  be 
ccrtilied,  the  authority  should  not  be  de|H'ndent  on  the  trade  for 
financial  support,  and  the  executive  of  the  testing  institution  should 
be  an  iii<l('|H'ndent  authority. 

Testing  mu.->t  gi)  hand  in  hand  with  research.  The  latter  Ls 
nccaHsary  in  order  to  set  up  the  standards  required.  Take,  for 
example,  our  standards  of  length.  The  yard  or  the  metre  is  the 
(listanc-e  between  two  marks  on  certain  standard  bars  very  carefully 
preserved.  It  is  clearly  of  the  grcntiwt  importance  that  they  should 
be  invariable.  Materials  alter  their  dimensions  with  changing 
temiR'raturcs,  and  pow.sibly  also  with  time;  for  standard  work  this 
point  re<|uircs  study. 

Hut,  I  may  be  asked,  for  practical  pnr|K>.ses  do  these  minuti-s 
matter  ':  I^et  me  give  an  lllu.Htration.  The  yard  is  .standard  at 
02  I''.,  the  metre  at  ."(2  I'".  Now,  if  the  ceiitiiuetre  s<ale  were  al 
(i2  deg.,  like  the  inch  rule,  its  length  will  be  greater  than  when 
standard.  For  steel  the  change  will  amount  to  about  two  \MTta  in 
I",IHK).  ThiR,  of  course,  is  very  small  ;  but  in  certain  2  in.  gauges 
used  in  thousands  throughout  the  country  the  tolerance  originally 
illowcd  was  three  tenthiiusanilthM  of  an  inch,  while  the  dillerence 
<liii'  In  this  cause  wius  four  tenthousaiuls,  Willi  the  ri-sult  that  a 
iiiiiiiIht  of  gauges  made  originally  by  reference  to  metric  units 
failed  III  pnwi. 

.'\l  till-  labnnitory  during  the  past  two  years  we  have  tested  vast 
numbers  of  gauges,  anil  the  improvement  in  iiianufiicture  has  been 
verj'  marked.  Kx|i<Tienci'  in  such  work  will  show  anyone  how 
li<i|K-li'>vi  il  wimlil  be  to  try  lo  run  a  ntandardlsiiig  laboratory  «[)art 
friiin  leseaicli. 

I  )r.  again,  to  lake  an  example  from  another  ilepartment  of  s<iciue. 
(Iliins  and  volls  and  amiMTiyi  are  nowadayx  fiiniiliar  words,  but  the 
delinjljoiis  of  iIicnc  i|iianlitii'H  are  highly  (<><'hiiical  and  Hcientilic. 
And  NO  it  is  wilh  all  other  suiijittM,  The  work  of  the  Knginwring 
Standarils  I'liniinillce  has  bi-eii  of  unlolil  advanliige  lo  the  country. 
Tho  CcmimilteeH  ke<-p  in  cliwe  touch  wilh  Hiimlilic  principjcx  and 
rraeaii'heM  nf  the  mmil  \ ailed  rharncler  that  are  lieing  carrieil  oiil 
niiw  with  n  view  lo  drleniiininu  what  nlnndardn  to  M<t  up.  what  Uwtn 
lo  prixcrilie. 

Nor  M  il  enough  In  siiy  I  hat  iiitlcli  of  thin  lias  bc<'li  dune  and  licvil 
ii'il  be  I'arried  further.  'I'lie  priiinpli«  nii  uliuh  nniiiieli'rt  and 
\  iiltiiielerN  are  made  lia\<-  been  Ihoroiiglily  iiivi>Hli^iite<l,  the  optual 
l.iHK  with  wliieli  teliHi  ii|H"i  and  IcnKKn  MumI  roniply  atr  well  known. 
I..iy  down  \our  iTmtt  and  niiei'iliealiohii  and  Iriiin  obwrvern,  analynlH 
and  Iclei"  111  eiifoii  !■  lliiiii  and  you  have  ilniie  all. 

•Nil  iiiui'h.  Ihrii,  fill  my  lilnl  clHltenlinn  I  lial  rrvrnrch  nii<l  nlaii 
durdiialiiin  tiiiiot  go  Ii.iihI  hi  hand  ;  tlir  liiitli  of  Ihr  iiecnnd,  thnl  ihe 
tmtiiig  aiilhiiritv  hIiomM  be  indr|iniilrnt  iit  Ihe  nmnufnelurpr,  in 
obviiiiui.      H  i«  no  i-M«,ii  v  lo  give  i-nnlidenep. 

*   MiKlrml  ■•(  I.e.  tun'*  ilellvered  bpfiirr  llii<  Kiivnl  iiinlitiilii.ii 


-A  certificate  has  but  little  value,  even  if  it  states  the  truth  and 
nothing  but  the  truth,  unless  it  comes  from  an  absolutely  impartial 
source.  It  is  also  for  the  good  of  the  manufacturer.  False  praise 
is  dangerous  to  the  recipient.  The  man  who  relies  on  the  verdict 
of  a  too  friendly  critic  may  easily  fail  to  maintain  the  high  quality 
of  his  products. 

A  testing  laboratory  controlled  by  an  association  of  manufac- 
turers for  the  advancement  of  their  trade  is  of  much  less  vjdue,  both 
to  them  and  to  the  country,  than  one  in  wlmh  the  ultimate  decisions 
rest  with  an  independent  authority.  Of  course,  .standards  nuLst  be 
determined  in  cUxsest  co-ojieration  with  the  trade.  No  specification 
is  ever  adoptetl  by  the  Kngineering  StaiuhmLs  Committee  until  it 
has  been  fully  di.scussed  at  meetings  at  which  the  trade  is  fully 
represented.  Ax  the  Laboratory  we  have  advLsory  Committees  on 
various  matters.  Kxivutive  |M)wers  rest  with  the  Kxei'utive  Com- 
mittee, or  with  the  direitor  acting  under  the  iiLstructions  of  that 
Coinmittw.  He  signs  all  the  certificates,  and  is  r(>s|>onsible  only 
to  the  Cominiltee. 

Turning  now  to  the  actual  test  work,  a  few  instances  may  be  briellv 
mentioned.  I^-t  me  describe  the  priK-edure  in  a  few  typical  cases." 
.Meteorological  and  clinical  thermometers  were  te.^t<Hl  at  Kew 
many  years  before  the  Lalairatory  was  founded:  Ihe  number  of 
instruments  now  dealt  with  has  greatly  jncrea.sed,  and  while  the 
apparatus  has  bi'on  improved  and  inodeniistHl.  the  principles  remain 
Ihe  same.  Clinical  I hermometers  afford  go<Hl  evidence  of  Ihe  netnl 
for  Uwling.  Before  the  warthey  were  sent  in  considerable  nunilHTs. 
and  the  makers  had  become  so  ellicient  that  the  rejections  average<l 
about  <I-S  |)er  ceiil.  The  war  came,  with  ils  conse«|iieiit  eiioimous 
demand.  ,'«ikill<-d  workmen  were  s<aree.  The  failiin-s  ran  up  to  IS. 
20  and  even  2.'>  |«t  cent.  The  supply  was  taken  over  by  Ihe  MiiiLslry 
of  .Munitions,  and  makers  wen-  told  that  all  Iheir  ^imhIs  must  |ias»  the 
l^iboralory  li-st  before  acceptiuue.  The  numU-rs  have  risen  to 
'.•T.lHHt  in  Ihe  past  nine  months,  but  failuri's  have  fallen  to  umler 
I  percent.  The  tewls  made  on  jireeision  t  lietmon\etcr>  of  various 
iaii«<w  are,  of  course,  more  elalHtrate  and  Ihe  arrurncy  ropiinHl 
i"  liighrr. 

.Vs  other  illustrations  may  be  meiUinnetl  Ihe  optical  tests.  .\l| 
telerkoiK's  of  every  kind  m|iiire«l  for  naval  use  an-  examiiuNi  Hi  Ihe 
laboratory.  There  is  also  niiich  work  on  the  ilelerniinalinn  of 
refractive   indirivt  and  Ihe  ineiumreinent   of  opii.    '  •      •       the 

Icfiling  of  gongcs  for  munitions,  and  many  othei    '  ,,,rk. 

Klr«'lric«|  ntniidai-ds  m|uiiing  the  highrxt   cvaili  •  ined 

in  the  Slandanls  DiMsioii.  Uther  de|uirtinenl-  .1,  ,il  with  the 
magnetir  pro]M<rlii-<  of  iron,  indiiclnnces  and  iM|>ai-iiii-K  usn)  in 
wirehfw  work,  and  large  nunilKTs  of  wnlUnelers.  ammeletK  itnd 
vollmeleni. 

And  now  Imvinff  given  »ome  indiralion  of  the  lr-.l  ««irk  nt  the 
laboratory  and  of  the  method  of  priH-ctlure.  let  us  turn  lii  Ihe  fiiliirr. 

The  \alue  of  the  work  ii>.  I  think,  ro-i>Giii!ie<l.  The  pio)ii«iii|i<  |o 

i>Mlalili»h  stnndardising  Inborn!    ■■  ,(  induiitr>- 

IHiint  in  Ihis  direclion,  but  a  .,\,     Lmal 

utandanlininit  instiluliono  an-  ■  •  I,,,  si  stun- 
ilanl»  are  iinwt  iindiv-irnble. 
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•"  There  is  akeady  a  standard  inch  and  an  "  Enfield  "  inch ;  we  do 
not  want  Manchester,  Leeds,  and  Birmingham  inches.  SiniUarly 
such  anomahes  as  the  great  variety  of  gauges  for  \rae  and  thin 
sheets  of  metal  are  undesirable. 

The  Xational  Physical  Laboratory  has  come  imder  new  control 
so  far  as  its  finance  is  concerned.  Steps  have  been  taken  to  increase 
considerably  the  facilities  at  the  laboratory  for  many  of  the  tests 
required. 

A  scheme  has  been  developed  for  the  standardisation  and  issue 
of  certificates  relating  to  chemical  glassware. 

The  quantity  of  the  various  articles  dealt  with  is  very  large,  and 
it  is  not  necessary  that  all  should  be  tested  in  the  same  hmits  of 
accuracy,  nor  woiild  it  be  possible  to  send  them  all  to  the  laborajtory. 
This  difficulty  will  be  met  by  having  two  classes  of  goods  treated 
differently.  For  work  of  the  highest  accuracy  the  articles  should 
be  sent  to  Teddington  and  tested  indi^-idually.  Those  that  pass  the 
test  will  constitute  Class  A,  and  will  receive  the  laboratory  mark. 
The  vast  majority  will  be  dealt  ^vith  at  local  centres  organised  by 
the  laboratory  and  manned  by  members  of  the  laboratory  staff. 
These  centres  may  be  at  the  large  works,  or  at  the  local  imiversities 
or  technical  colleges.  At  the  head  of  each  will  be  the  Xational 
Phj-sical  Laboratory  inspector,  who  will  be  free  to  visit  the  works, 
inspect  the  methods  of  manufacture,  and  select  samples  for  test. 
So  long  as  the  methods  remain  satisfactory  and  the  goods  come  up 
to  standard  the  firm  will  be  licensed  to  mark  the  articles  in  some 
distinctive  way. 

A  fee  will  be  charged  for  each  article  tested  at  the  laboratory. 
In  the  case  of  the  articles  inspected  or  tested  in  bulk,  it  is  proposed 
to  cover  expense  by  a  royalty  reckoned  on  the  numbers  produced 
which  would  be  charged  for  permission  to  use  the  trade  mark. 


Such  a  scheme  requires  the  cordial  co-operation  of  the  makers 
and  the  inspecting  authority,  and  tliis  we  have  alreadj'  been  pro- 
mised. Such  a  plan  is  far  preferable  to  the  alternative  under  which 
an  association  of  the  manufacturers  would  run  their  own  testing 
laboratory. 

A  similar  scheme  is  applicable  to  other  industries.  For  engineer- 
ing work  the  standards  of  the  Engineering  Standards  Committee 
are  mostly  adopted.  The  laboratory  holds  the  standard  screw  gauges 
of  the  Committee  as  well  as  the  rail  templates  and  other  similar 
standards. 

Or  again,  with  electrical  instruments,  .supply  meters,  ammeters, 
voltmeters  and  the  like  can  be,  and  are,  sent  to  the  laboratory  and 
where  liigh  accuracy  is  required  this  must  be  done. 

The  Engineering  Standards  Committee  have  specified  the  per- 
forma,nce  tests  for  motors  and  dynamos  requisite  before  the  term 
"British  Standard"  can  be  apphed  to  them.  It  is  impossible  to 
expect  every  small  motor  to  be  put  through  these  tests.  But  a 
limited  number  of  the  type  might  be  tested  out  at  the  Xational 
Physical  Laboratory^  and  steps  taken  by  inspection  and  occasional 
tests  to  secure  that  in  subsequent  production  the  same  standard  is 
attained  ;  and  so  long  as  this  is  done  to  Mcense  the  manufaotiu'er 
to  put  the  Engineering  Standards  Committee's  mark  on  his  machine 
and  call  it  a  British  standard  machine. 

The  process  can  be  .extended  to  other  electrical  products ;  it  has 
already  been  s  ugge^ted  for  lamps.  Xow  is  the  time  to  develop  a 
scheme  of  the  kind  so  that  we  may  be  ready  when  once  more  peace 
reigns  on  earth  among  men  of  good- will. 

(.To  be  concluded.) 


Notes  on  the  Design  of  Electromagnetic  Machines.' 

PART  III. 
DE.SIGN  OF  AN  ALTERNATING-CURRENT   TURBO-GENERATOR. 

By   STANLEY   PARKKR    SMITH,    D.So. 

(Conchided  from  page  746.) 

Summary. In  Part  I.  of  the  article  the  author  deals  with  some  of  the  main  principles  underlying  the  design  of  alternating-current 

generators.     In  Part  II.  these  principles  are  applied  to  the  design  of  a  low-speed,  three-phase  alternator,  giving  750  kw.  at  2,200  volts 

when  runninu  at  a  speed  of  250  revs,  per  min.     In  Part  III.  a  three-phase  turbo-alternator  is  designed  to  give  2,000  kw.  at  3,000  revs. 

per  niin.  at  a  line  pressure  of  500  volts,  and  the  mechanical  stresses  in  the  rotor  are  discussed. 


(c)  Ciilculalki))!  of  the  Critical  Specil. — It  i.s  now  necessary  to 
dr-sign  tlie  shaft  beyond  tlie  ends  of  the  rotor  core.  There  is 
little  deflection  in  the  core  itself,  whilst  ii;  the  sliaft  beyond  the 
core  there  is  little  weight,  consequently  the  deflection  (and  hence 
the  critical  speed)  is  determined  sub.stantially  by  the  weight 
of  the  core  and  the  stiffness  of  the  shaft.  Care  must  be  taken 
to  avoid  anj'  sudden  chantje  in  the  diameter  of  tlw,  .shaft. 

The  diameter  of  the  journal  lies  between  two  limits  ;  the 
nppiT  limit  is  the  maximum  permissible  ruhbini;  speed  in  the 
hearing's,  while  the  lower  limit  is  the  nia.ximum  combined 
jjendin^'  and  torsional  stress  in  tiie  neck  of  the  journal.  With 
bre.sent-day  practice  it  is  iiermissible  to  employ  a  peripheral 
speed  in  the  liearitiKs  of  (i,r)()(l  ft.  ])er  minute;  (25  metres  ]ier 
second)  ;  whilst  the  i:oml)ined  torsicjnal  and  benilitif;  stress 
should  not  exceed  1 J  tons  to  the  sfpuire  inch.  T'lie  position  of 
the  centre  of  thi;  beurinjjs  depends  on  the  stator  overhang,  the 
end-bells,  the  air-cowls  and  the  slip-rings,  as  seen  from  I''ig.  18. 
II. i\  ifii/  ri'(.'ard  to  the  abovi-  limitations  the  shaft  is  graded  by 
i-.i  •  I.  |.(  Irom  the  core  towiirds  the  bearings,  the  principal 
dinnii.-iKhi*  being  chosen  as  follows  ;  — 

Diumctta  of  shaft  ut  journal--  17  cm., 
Dianif'ter  cif  shaft  at  sli])  ring  -20  cm., 
Diameter  of  shaft  at  fan     21  cm,, 
Diameter  of  shaft  at  cone  ]iart=.-22  23  cm. 

It  iniut  ihjW  lie  seen  whether  these  dimensions  will  give  a  shaft 

with  'I"  '  ■■i"'l  -■■ 1  "11  ■bur  of  the  running  speed. 

!■  I'-e  of  the  present  article  to  enter 

•  i  !.■     ill ■         •  rifn    dciilt    with    ContiniioiiH-eurront 

Moohiiii-a,  aiiil  111"'  lcr..l  ii.iM  ••!  Ih.  .irtirlo  uppeitri'd  in  TlIB  Et,Kl.miu;iAN 
of  Jun.-1!,  l»i«KVol    I,\\\|l,|.   2^0). 


into  a  dctuileil  discussion  of  the  critical  s[)eed  of  siiafts.* 
Accordingly  only  a  brief  reference  will  be  given  here  to  the 
method  comniouly  employed  by  electrical  engineers  in  this 
country  for  calculating  the  critical  speed  of  turbo-rotors,  prc- 
fi.xing  merely  a  simple  explanation  of  the  grounds  on  which  it  is 
ba.sed. 

For  shafts  of  the  kind  used  in  turbo-alternators,  it  is  gener- 
ally agreed  that  the  critical  speed  is  the  speed  corresponding 
to  the  natural  frequency  of  transverse  vibration  of  the  shaft. 
Thus,  by  calculating  the  latter  the  former  is  determined.  Tlic 
natural  frequency  of  a  horizontal  shaft  can  be  calculated  when 
tlie  deflection  due  to  its  own  weight  is  known.  If  an  (Jement  IT 
is  deflected  a  distance  y/  due  to  its  own  weight,  then,  when  the 
shaft  is  swinging  f  re(>Iy,  the  maximum  value  of  the  kinetic  energy 

-  —  M'li'-   is   e(nial    to    llie    niaxinumi  value   of  the  in 
2  .V 

energj' -  ll'(/ ;  .so  that  for  a  shaft  consisting  of  a  iinn 
loads,   iy„  If  J,  Tl'i,  &c.,  we  have  :  — 


I'utial 
MT   of 


("■i,'/.-+H',y./+  .  .  .)=W,y,+Wi,j^-V 


Thus  the  mttural  frequency  of  the  shaft /-=fi)/2.7  is  ftnind. 

For  the  critical  speed  we  have  only  to  replace  the  ])eriod 
vibration  by  the  period  of  rotation,  so  that  the  critii^al  .speed, 


fiO        30      /'ilfv  ,   .. 

II      --  (r)—      \/  r/-;--— revolutions 
2.-r         n   ^       -.  11 .'/ 


•  l'"or  fiir^fier  iiiformiiliun  on  eritioal  spi-od,  llu'ieailoi-sliDuKI  r..nsult 
ftiiHioritii'M  Klieli  UHStodoln:  '"The  Steam Tiirliiiuv"  DniilieHcy  :  "  i'liil. 
'IViHiH."  "f  lliiynl  Sririfty,  Vol.  I8B.  Cliroo  :  "  I'liiluKiphical  Maciizinc," 
Vol.  V'll.,  itixtli  HcrioH.     .Morley  ;  "  ICnginimriiig,"  \ol.  HS, 
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Treated  in  this  way,  then,  the  determination  of  the  critical 
speed  resolves  itself  into  the  calculation  of  the  static  deflection 
of  the  shaft  caused  by  its  ovvn  weight.  As  this  is  a  common 
(■xercise  in  mechanics,  it  is  only  proi)05ed  to  draw  attention 
here  to  points  calling  for  special  comment  in  connection  with 
the  present  problfm. 

The  cross-section  of  the  rotor  core  is  generally  an  irregular 
figure  due  to  the  slots,  holes,  ducts,  &c.,  needed  for  the 
winding  and  ventilation  of  the  rotor.  At  the  outset,  therefore, 
wi-  must  find  the  diameter  of  the  equivalent  solid  shaft.  This 
is  cal(ulatc(l  from  the  least  moment  of  inertia  (aboiit  a  dia- 
meter) of  the  actual  cross-section,  which  can  be  determined 
^graphically,  or  better  still,  by  means  of  a  moment  intef^rator. 
In  the  ])re.sent  case  the  diameter  of  the  equivalent  solid  shaft 
is  found  to  be  .034  cm.  A  longitudinal  .section  of  the  shaft, 
or  half-section  for  a  .symmetrical  case,  is  then  laid  out,  as 
shown  in  Fig.  28,  and  the  loads  at  the  various  points  calculated, 
liy  integrating  the  load  diagram  we  wet  the  shear  stress 
•  liagram  (not  shown)  whilst  a  .second  integration  gives  the 
bending  moment  diagram. 

Since  the  deflection  depends  on  the  moment  of  inertia  I,  and 
I  V  —  D*ID'*,  we-  mu.st  now  reduce  the  bending  moment 
diagram  for  the  shaft  of  varvin"  diameter  to  a  bending  moment 


where  £=Young's  modulus  of  elasticity=2  OtX  10«  kg.  per 
cm-,  and  r=.-TD^*  64=moment  of  inertia  of  equivalent  shaft 
of  constant  diameter  D' . 

Thus  the  actual  deflection  ij  is  obtained  by  multiplying  the 
measured  deflection  y'  by  000213. 

We  can  now  draw  up  the  following  table  : — 


.v' 

y 

f 

H" 

ir^ 

HiT 

2-60 

000.>.>4 

0000031 

.56-.> 

0-313 

00017.=i 

.5-9.> 

0(11207 

O(M)0lti( 

020 

0-785 

0-00992 

7-(K) 

.    II0I491 

0000222 

310 

0-4«2 

0-00688 

"BO 

001t)19 

OOl»02li2 

2200 

3-560 

0-a57(»' 

81M 

O0172ti 

OW>029S 

1810 

3-122 

0-0539fi* 

S12 

001729 

()-0(Ht209 

21 45 

3-708 

0-0<>409 

814 

001734 

0-0003(KI 

214-5 

3-720 

0-0«>4:}.* 

81(i 

001738 

0WXI302 

214-5 

3-728 

0-0(>47.-> 

818 

001742 

00(H(303 

214-5 

3-734 

0-0ti49S: 

8-20 

001747 

otM)o:u).". 

214-5 

3-745 

0-0«V>10 

Then  2'IF//=26-877  and  rHy=0-4o365,  so  that  the  critical 

speed 

.'5' I       /         2j-8r7 

"=      \/  "'"^l  -TT^ =2,300  revolutions  per  minute. 

.T    V  0-45.«jo  ^ 

.•Vs  this  is  oiil>    77  per  cent,  of  tii-  normal  speed,  the  margin 


$    LasdWInkg. 


Shaft  Diam'- 


Defltctiony 


U    \    y  ?  yjTL.a^rSc^k 


I    0   I    1    %    i  'fScala  for  Lodd  Diagram*  and 
L.,Y   It-?    ,    ?  Ordinate*  on  Deflection  Oia^'"*'" 


I-'IO.  2>'. — ClllTIeAI.  .SfKKD  Dm 


\ 


diii^'riiin  for  a  njuift  uf  conHtant  diameter.  'I'liift  in  <lone  by 
multiplying  the  ordiiiate.H  of  the  bending  moment  diaKnim 
when-  the  (tecfioii  of  the  Hhilft  ehnnges  b)  />*/>'*,  where  W 
liiiH  I  een  ehem-n  eijinil  to  '22  em.  liv  integr«lini(  the  reduced 
lieiidin((  moment  diii^rum  tin'  slope  JHoliliiined.  and  integriitin^ 
tills  ii){inii  (.'ivi'H  llie  dellei'tiiin  iliiigriiiii. 

Ciiri'   mu.'<l    be   liiki-n   to  keep  Ijie  Hciiles  clear  tlirouv'holit 
Tliut  iM  the  originiil  dniwiii),'  iif  Fig.  1^,  we  luid  : 
II      lilieiir  dciile  :   I  em       5  cm., 

load  leiile  ill  hrxi  pnliir  diiigruni  :    I  em,      JiMtkK., 
loud  Nciile  ill  vi-i'Miid  polar  flinKriini  :    I  em.      jlleiii'., 
pi'liir  diHtaiii  e  III  lirit  poliir  diiif^riiiii     20  cm  , 
r     pnliir  diHliiiiii-  in  seiniid  polar  diii^niiii     'Jl)cm. 
thi'ii  I  rill   of  any  ordimtte  in  tlie  origitiul  of  Kig,  2H  ri'pre.HentH 

-rVWr     Ti*  \  UN)  X  10  X  80  x  20 

(HK»2I,Teiii., 


\, 


,1 


1:1 


2111  -.  IO*>.22*,'«4 


i.M  quite  ample,  sinei-  experieure  lihow.sthiit  the  above  appntxi- 
iiiiite  method  i!<  reliable  to  within  about  ID  per  rent. 

The  methoci  of  ealciilatin^  the  cntienl  s|N>ed  from  the  drflfc- 
tioii  of  the  nhaft  win*  jiiven  by  ,Morley  in  the  article  r»<ferr«l  U.» 
above,  and  is  the  i  ne  most  i-asily  applie<l  to  tiirbn-rotoRi  ;  hut 
it  liiu  been  found  that  the  im-tliiids  ;:iveii  by  Stoijohi,  Dun- 
kerlev  and  I'liree  also  ijive  u  ver\  cIo.hi-  redult  when  corrprtlv" 
applied.  .Ml  the  metlioiN  are  nere>wHrily  ap|iri>Miiinte,  for  Ihi- 
n-iLHon  tliat  a.vmmptimiN  have  l<i  Im-  made  the  ari-iiracy  of  which 
cannot  Ih>  deiiionNt rated,  thoiiuh  the  n-.Hiilt.H  are  u.Hiiiilly  oh 
•<atinfactor\  ai  an'  necei««ry  in  moot  cn.ses, 

The  above  calciiliitinn  of  the  criliial  ,'<;>.'ei|  iijtHuiiie.'t  n  Klutft 
supported  b\  two  lii-iiriiiirs,  and  the  qite«lioii  arise'*  as  to  whffl 
tin-  eflecl  will  be  of  the  rouplin;!  eoiiiii-r|in)t  the  turbine  to  thi> 
alternator  when  this  connection  i.s  ngid,  as  i«  <  ften  the  rit.se  Ml 
the  pi<n«ieiil  day.  In  ri-ply,  it  ln«>'  l»e  stated  that  it  is  the  lirHC- 
tier  of  niOiit  turbiiii-  builders  to  rniwe  the  outer  alternator  f«i«*r- 
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ing  so  that  the  two  coupling  flanges  are  parallel  before  they  are 
bolted  together,  and  under  these  conditions  it  is  found  that 
rigid  couplings  have  no  appreciable  effect  on  the  critical  speed. 
The  author  would  like  to  take  this  opportunity  of  e.xpressing 
his  indebtedness  to  Dr.  S.  F.  Barclay,  of  Messrs.' Vickers  (Ltd.)"! 
for  much  valuable  information  on  the  theory  underlying  the 
construction  of  high-speed  machinerj-. 

This  article  was  written  at  the  City  and  Guilds  (Engineering) 
College,  and  will  be  reprmted  as  an  Electrician  Monograph. 
SCHEDULE  OF  LEADIXG  PARTICULARS  OF  DESIGN. 
Alternatixc-current  Tckbo-genbrator. 

Number  of  phases Three 

Ontput 2.(K)0kw.  at  cos<p=OS 

Line  pressure 500  volts,   with  phases  joined  in 

star 

Phase  current   2,900  amperes 

Speed 3,000  revs,  per  min. 

Frequency  50  cycles  per  second. 

Jemperaturc  rises  to  be  in  accordance  with  E.S.C.  rules^ 
J/o>»l  Dimensiotis. 

Number  of  poles,  2p 2 

Out-side  diameter  of  stator  cdro L50  cm. 

Inside  diameter  of  stator  core,  D 65  cm. 

Periphery  at  stator  bore,  ttD   204  cm. 

Pole  pitch  at  stator  bore,  }'   102  cm. 

.\ir-gap.  J^    2  cm. 

Rotor  diameter,  Dfl   (>1  cm. 

Pole,  pitch  at  rotor  periphery,  Yn    ...     96  cm. 

Peripheral  speed,  v  96  m.  per  sec. 

Total  core- length,  L  100  cm. 

Number  of  radial  ducts  0 

Thickness     of     stator     laminations 

(2'J.S'HV,')  0-.35ram. 

iron  length  of  stator  core   87  cm. 

Iron  length  of  rotor  (solid  forging) ...   100  cm. 

Output  coefficient,  C  11-8 

Stator  Stoti  and  Ducts. 

Number  of  slots,  .S'  3(i 

Slot-pitch,  i/s   5.()7  cm. 

.Size  of  slot  52x22  mm.,  with  8  mm.  opening. 

Axial  ventilating  ducts  : — 

.IK  ref'tangular  holes 25x22  mm.,  below  slots. 

J44  round  holes    4.5  cm.  diameter,  in  4  circles. 


Eb(c/r  Slots  and  Dads. 

Kumber  of  slot-pitches   2f> 

Slot-pitch 7-3t}  em. 

Number  of  wound  slots  Hi 

Size  of  wound  slot „ 28  mm.  widexlO.T  mm.   deep,  in- 
cluding 15  mm.  phosphor  bronze 
wedge. 
.Xxial  ventilating  ducts  : — 

12' tapered  ducts 35  mm.  deep,  below  wound  slots. 

-f  tapered  ducts  25  mm.  deep,   below  wound   slots 

near  pole  centre. 
10  empty  slots  in  pole-centres  ...  28  mm.    wide    and   75  mm.    deep, 
including  10  mm.  steel  wedge 

Stator  Windirig. 
Type  of  winding Si.x-phase,     single-layer     winding, 

with  opposite  phases  joined  in 

parallel     to     form     three-phase 

winding. 
Number  of  parallel  circuits  per  phase  2 

t^urrent  per  circuit,  In  1,450  amperes 

Number  of  sk>ts  per  pole  and  phase,  q  6 

Number  of  coil-sides  per  slot,  u  1 

Number  of  turns  per  coil,  Tc    1 

Number  of  turns  per  phase  in  series,  T  3 

Conductor,  section,  .4    462  mm- 

Conductor  made  of  compressed  strand  2(17  X  17)  mm.,  wound  one  above 

the  other,  crossed  in  overhang. 
Overhang  copper     8    strips     per     conductor,     each 

16x2-5  mm. 

Resistance  per  phase,  iJ 000043  ohm  at  15°C. 

Effective  reactance  drop  at  full  load.    14-0  per  cent. 

Rotor  Windinf/. 

Type  of  winding 4  coils  per  pole,  wound  in  slots. 

Number  of  conductors  per  slot 32  wotmd  one  above  the  other. 

Number  of  turns  per  pole-pair  256 

Conductor,  section,  (J  55  mm^. 

Conductor,  made  of  strip 25x2-2  mm. 

Insulation  between  turns 0-25  mm.  mica. 

Resistance  of  exciting  winding ...  0-29  ohm  at  I5°C. 

Specific  Loading. 

Specific  electric  loading,  nf  256 

Specific  magnetic  loading.  B'metin 4,4(!() 


The   Control  of   Lar^e   Amounts  of    Power, 


Tlie  following  di.scussion  took  ])lace  on  Mr.  E.  R.  Wedniore's 
Paper  on  tlii.M  .subjct-t  (ai)stractt'd  in  our  last  issue)  at  the 
iii'-etiiis;  of  the  institution  of  Electrical  Engineers  on  Thursday, 
.March  7  :— 

Mr.  ('.  I'.  Sp,\rk.s  said  the  author  drew  attention  to  the  possibility 
of  burning  off  of  comparatively  large  cables  at  very  high  pressure. 
He  hud  »Iho  known  of  scrviies  burning  olt.  A  point  was  reached  where 
n  •(crvire  ciinneclion  of  a  «nuill  nht:  could  not  be  put  in.  With  regard 
to  the  author's  proposal  to  divide  a  large  .system  into  sections  in 
|inrallcl  through  reactance,  he  thought  it  a  mistake  to  have  reactances 
which  interfered  with  the  feeders.  The  use  of  reactance  on  the  bigger 
general loL'  iiiucliiiicH  wax  not  so  dillicult  because  the  mitchine  and  trans- 
foriiierx  really  became  one,  but  without  the  automatic  regulator  it  would 
be  ini|>oHnible  Id  maintain  pressure  satisfactorily.  He  agreed  that 
Itrili'ili  nwiti-hgenr  led  the  way.  It  was  interesting  t.)  hear  that  from 
the  riianufni-lurerx  point  of  \  iew  there  were  no  insuperable  cliflicultics 
in  the  dcHign  of  the  large  machines,  cables  and  switcligcnr  to  deal  with 
Ihi-  larger  forcen  which  would  have  yet  lo  be  rei-koned  with. 

Mr.  II.  ISii\'/,[i.  said,  in  refcrcnie  lo  the  author's  renuirks  about  a 
mrrciit  of  IDO.IMHI  am|M-re><  on  tl.OIKI  volts  raising  the  temperature  of  a 
01  si|.  in.  lalile  ut  the  initial  rate  of  I2,.MN)  ('.  per  second,  he  doubled 
wlii-th'-r  with  a  system  of  ll.<MH)  volts  one  i-ould  g<-t  10(1,000  nniperes  in  a 
0  1  s'l  III.  rnble.  He  h»<l  known  arcs  playing  between  two  fixed  points 
whi<  h  kept  on  three  or  four  minutes  without  blowiiiga  l.'iO  ampere  fuse. 
A  current  of  |0<),00O  nm|H^reN  on  Ihe  deail  cable  must  mean  practically 
short  circuiting  Ihe  generator  itself.  Ilirect  current  would  give  |>erha|is 
more  dentrurlivi-  I'li'rcl  than  iill'-rnatiiig  current,  due  mainly  to  I  he 
nlixi-no.  lit  rpai'tnn'c  with  i-oiiliniious  current.  Any  dlHlaiiie  from  the 
gi-iwr.itiiig  source  n  consiilerabic  amount  of  reaclanie  iinisl  be  iisi-d  and 
the  •  iirrcnt  reduced  below  llie  Ijgure  obtuineil  by  taking  K  It.  He 
romiiii'n>led  the  I rnnnforiners  ummI  by  .Mr.  I'arlriilge  al  l)c|ilforil,  in 
whii  h  Ihe  lend  covered  mnin  cable  wnn  inerrly  nurriiuiided  wil  li  a  hccoh- 
•b.ry  r,.i|. 

i'<i|il  A.  M.  'I'wi/iii  wni,  In  the  main,  in  ngreemcnl  with  tin-  aullior'>4 
(  OIK  liisioiia  He  IhoiiKlit,  however,  he  iiad  Homewlial  overslalecl  t  he 
CAte  lor  reucinncea  In  the  'bin  bar»  in  so  far  at  Ii'iikI  as  related  In  lln- 
|Hitenllsl  diiicronce  iM-tween  ailjaepiit  nveliont.     In  a  ente  Mr.  Wciliiii  le 


and  he  jointly  had  under  consideration  some  three  or  four  years  ago, 
Jir.  Wedmore  himself  recommended  30  per  cent,  reactance  between 
adjacent  sections  in  order  that ,  on  the  occasion  of  a"  short  "on  the  middle 
section  of  a  line  of,  say.  three  busbars,  the  current  paid  into  this  bar 
through  each  reactance  (i.e.,  at  each  end  of  the  bar)  should  not  exceed 
25  per  cent,  of  the  short  circuit  current  of  the  central  section.  This  was 
for  a  ring -system,  and  for  a  star  system  it  would  be  15  percent,  reactance. 
The  Paperstated  that,  with  15  percent,  reactance  in  the 'bus,  only  0-15  of 
the  load  of  the  'bus  could  be  transferred  from  adjacent  sections  if  the 
voltage  rise  was  not  to  exceed  1  per  cent.,  so  that  on  a  20,000  kw.  section 
only  3,000  k.v. a.  could  be  transferred  under-  working  ciHiditions,  which 
was  not  enough.  If  the  voltage  were  10.000.  even  this  would  moan  100 
volts  ditforencc  if  potential  between  the'  bus  bars.  But  tot  ransfer  half  the 
load  would  rc(|uiic  something  like  3.1  to  4  per  cent,  of  potential  rise  ; 
or,  say,  100  volts  between 'bus  bars.  'I'he  sub-stations  fed  from  dill'erent 
sections  of  the  main  busbars  would,  therefore,  be  at  from  400  to  1,000 
volts  dllfcrciuc  of  potential  among  themselves  and  interconnectors  " 
would  be  impraclicable,  Suppose  tluMc  were  three  "bus  sections,  each 
with  its  own  generators,  and  that  tin-  central  sectitm,  owing  to  irregular 
distribution  of  the  load,  was  greatly  overloaded.  The  two  (mtsido 
generators  were  arranged  to  supply  curri-nt  Ihiough  the  reactances  to 
the  central  se(-tion  at  unitv  I'.  K.  K  now,  (he  actual  load  had  a  power 
factor  of  0-S  I'.K.,  there  would  slill  !»•  a  liO  per  cent,  lagging  component 
to  be  supplied  by  (he  lenlial  machine,  and  if  the  I'.l''.  of  the  load  were 
0(1  it  wool. 1  be  worse.  Tin-  central  gcnenitor  was  fi-d  with  nuignetis. 
ing  c\irrcnt  anil  might  easily  be  down  lo  O  l>  I',  K.  This  meant  that  its 
angular  position  was  some  (io  deg.  dill'erent  from  that  ot  I  lie  I  wo  others, 
and  if  a  short  occurred  there  might  he  .•onsidciablc  phase  swinging,  with 
risk  of  its  falling  out  of  step.  Mr.  Wedmoie  showed  scit  ions  of  the  'bus 
biirsdiri-ctlv  joined  together  by  short  lircuil  ing  the  reactaiues  ;  but  ho 
forgot  to  state  thai,  if  any  a<l'jaecn(  pair  of  bus  si-clions  be  (-onnected 
by  trunks  to  an  ailjaceni  pail- id  bus  scit  ions  in  a  laruc  station  fed  from 
Ihe  big  station,  but  luiviiii;  it  s  own  generating  plant,  ( lie  operation  would 
resuK  in  ennsideralilc  dist  url.ance  and  risk  of  burning  out  swilchgear 
a(  the  sei-ondarv  station  if  a  short  occurred  Ukmc  at  (lie  lime,  bei-ause 
I  heie  wioild  be  (  oo  manv  kilowatts  on  an  imdivided  sect  ion  of  the  bars  al 
(he  smaller  slat  inn.  The  a  iillior  said  I  lie  advantages  of  employing  reait 
unci-  ill  the  generator  wire  werelhal  it  was  cheapc-r,  and  il  did  ihi(  hinder 
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coltage  lontrol  under  normal  conditions.  His  recollection  was  that 
the  machine  with  the  external  reactance  came  out  the  cheaper  (including 
the  reactance)  ;  and  the  builders  stated  that,  with  bigger  machines,  the 
advantage  would  be  increased.  From  the  users  point  of  view  he  still 
maintained  the  greater  security  of  the  external  reactance  which  could, 
in  addition,  be  incorporated  in  the  main  bus  reactance  chamber  and 
serve  to  protect  main  cables  (to  the  generator)  and  even  the  generator 
oil  switch  itself.  With  regard  to  voltage  control,  he  knew  of  no  voltage 
control  difficult ie.'i  that  did  not  apply  equally  to  the  two  cases.  He 
agreed  with  Mr.  Wedmore's  notes  about  the  forces  obtaining  between 
conduitors.  He  had  seen  a  switch  which  failed  to  open  (through  the 
current  tran.sformer  failing),  on  a  short  circuit  just  beyond  the  "bus  bars, 
on  which  the  three  movable  blades  were  all  broken  oft  by  the  repulsive 
forces  of  the  currents  (there  being  no  arc).  The  great  value  of  the 
reactance,  as  again.st  any  known  form  of  switch,  was  that  it  operated 
in  time  to  prevent  the  first  half  wave  of  current  from  being  generated. 
With  the  advent  of  the  reactance  he  felt  that  the  question  was  largely 
Kolved,  provided  that  the  reactance  could  be  relied  on  permanently,  and 
he  believed  the  B.T.H.  reactances  which  were  being  put  in  in  Birmingham 
would  fulfil  that  condition. 

.Mr.  E.  I*.  HoLLis  said  a  small  consumer  could  not  spend  much  on  his 
installation,  and  if  his  transformer  or  switch  failed  then  his  .system, 
though  small,  was  ready  to  pour  its  20,(X)0  amperes  into  the  fault. 
He  was  not  sure  they  were  going  in  the  right  direction.  The  restricted 
value  of  the  short  cin'uit  current  in  .50,()0()  or  70.000  k.v.a.  sets  was 
greater  than  the  unrestricted  short  circuit  currents  of  a  .5,000  kw.  set, 
but  they  were  doing  the  same  thing  for  both.  .More  reactance  could  not 
be  put  in  because  of  regulation  and  other  matters.  He  thought  there 
must  he  some  way  of  introducing  a  protective  device  which  would  limit 
the  How  of  short  circuit  current  but  would  not  affect  normal  currents. 
It  wiu*  barbarous  to  break  the  full  force  of  short  circuit  current  on  switch- 
gear. 

.\rr.  A.  H.  Ei.i.is  said  several  years  ago  reactance  was  considered 
anathema  in  electric  supply,  but  now  one  was  told  to  install  it  almost 
'/'/  nil.  In  large  cable  systems  the  lapacity  effect  was  greatest.  H  in- 
ductances were  addefl  in  the  shape  of  reactance  coils,  where  was  this  to 
stop  't  The  author  gave  the  amount  of  reactance  and  where  to  connect 
it  to  give  the  greatest  protection,  but  saiil  nothing  about  the  frequency 
of  the  supply.  If  the  figures  given  were  based  on  25  ""J  then  for  jO  '"o 
the  inherent  im|K-dance  of  the  cables  would  be  twi<'e  as  much,  and  much 
less  artilicial  reactance  woulrl  be  reciuired.  The  author  referred  to  the 
difficulty  of  ilesiL'ning  large  switchgear,  Ike,  for  mecfing  the  increased 
strain.  Then  why  adil  reactances  ?  There  was  a  limit  to  putting  re- 
actances in  the  generators  both  on  account  of  the  cost  anu  because  a 
machine,  such  as  a  large  turbogenerator,  lost  its  volts  on  a  severe  short 
circuit.  .Vny  control  of  the  voltage  was  almost  entirely  ruled  out  for 
the  s^ime  reas  >ti.  fic  thought  other  methoils  of  obtaining  the  desired 
effect  ought  to  be  consiilered.  The  author  proposeil  to  step  up  the 
pressure  fur  the  thrci-  mile  distribulion  scheme.  This  only  seemed  to 
add  another  weak  p-iint  in  the  chain. 

Mr.  A.  .1.  foi.i.is  asked  the  author  to  explain  how  he  obtained  the  figures 
given  in  his  curvi-  on  the  instantaneous  rise  cf  short  circuit  current  with 
or  without  reailance.  as  they  diil  not  appear  to  agree  with  tests  prc- 
viiMIHlyohtaine4l.  If  an  alternator  were  shirt  circuited  the  rise  of  current 
wax  limited  by  its  armature  impedanc  >',  and  it  was  generally  calculate<l 
at  :M>  tinu-s  normal.  Nir.  DiamanI  in  a  discussion  on  a  pa|H<r  he  (Mr. 
t'ollis)  presented  t»  the  X.I.K.K.  in  1 1)  I. ">  showed  that  tlieelieil  of  a  short 
circuit  on  a  12.01)0  k.v.a.  0.(KIO  volts  2.1  iv  I urbi  generator  was  an 
inslnntancoUH  rise  in  current  of  between  :tO  an<l  40  tunes  normal.  The 
eharacleri'ticN  of  the-  ma'hine  were:  resistaini-  IIOI  jM-r  cent,  and 
reactance  ll  [M-r  cent.  Ily  applying  "i  per  lenl.  internal  reactance  the 
rikr  of  current  was  171  limes  normal,  and  if  .'I  per  >  cut.  reactance  and 
l"2  per_ient.  resislauie  were  introduced  the  maxiniiiiii  current  was  l'''i 
times  normal,  or  about  tin-  same  ax  if  .'i  per  cent.  ri'actaiH  e  were  inserted. 
The  kiloMill  nmiMTe  rupturing  value  of  the  switch  was  hardly  affected 
whether  one  had  reactance  or  not.  Kor  iiinlergniund  feeders  thereac- 
(ancii  and  iniiH-dniuc  must  be  added  vectorially  to  get  I  lie  ini|M<dan<e 
drop.  The  exielli'nie  iit  reactances  was  goveiiicd  clin-lly  by  the  Imal- 
iaing  u(  energy  iii  proportion  to  its  dislribiitioii,  nu  that  the  I'ffect  of  a 
fault  on  any  nei  lion  did  not  aliect  the  total  kilovoll  amps  nf  the  supply. 
The  inlriMiiiclion  nl  iron  into  reactancrn  might  in  riTtmii  canes  offer 
ndvnntagcH  to  nfisel  dianilvantages,  such  as  the  pra<ti<nl  elimination 
o{  Dtrny  iiiaKDi'tic  llelda  and  the  rrduelion  of  short  i  in  iiit  curreiila  by 

I'K  lllUKPN. 

<?»pt.  .1.  N.  .S  MtxWKI.i.  mid  the  Conimonwealth  Kiliaon  )'ii.,  nf 
i'hieugo,  used  a  high  Icii'ion  fuse  whiih  would  interrupt  ahiirt  circiijls 
of  IIM(,(NN)  volts  1 1  •.(MMieil  a  dead  abort  on  half  n  cycle  He  Ihoiighl 
it  might  b*-  possible  til  parnllel  all  oil  switch  by  menus  of  a  high  leiision 
fuse.  The  iiiaiii  trouble  wan  that  the  (use  hnil  to  rarrv  the  heavy  load 
ciintinouiialy  If  the  In.c  wen- .  i  niiii  ted  ai maa  the  oil  awllch  the  abort 
might  br  ah'uiileil  itilii  I  lii'  (ii«e  by  ii|H'ning  Ibe  awilch, 

Mr   .1    .S    H  loll  KIM. I>  aaid  »onie  vea'a  ago  the  late  Mr    Hinldrll  and  he 

e«|M'rinieiited  with  awilcbea  on  the  bnaia  that  an  arc  could  mil  be  held 

I..  I  worn  two  metal  coiilm  ta   when   the   preaaiirr   waa   |e«a  than   about 

'    volla      They  arced   ihi'ii    •»il<h   nl    about    2'HI  volta   bptween  the 

'uln       A  airing  of  t  bene  wiia  built  iipandlhey  were  arinniied  to  o|ien 

.     <  aaively  and  Ihey  (i|M'iMd  with  grrnl  aiKcraa  on  a  III.INNI  volt  eimiit 

1      wilbout  any  oil  being  ii.i d.  ninl  with  |><iwpr«  up  to  iMHl  k.v.a       They 

I     (oiiiid    siil>«m|uriillv    thai    a    lictinnii    palrni    coverrd   the   device       He 

I     bi>|>ed  Ml    Wedmor'e  would  .l<'\  mIc  hia  talenia  lodeviaiiig  a  ilieiip  met  hod 

W   III  .  i.iiMis  ting  aiiinll  lonaiiiiii  r«  In  high  prroaiirr  liiiea 

I        Mr     K    fl    t'liii niil    n    wna    iHwoblp  In  get  30  to  :ill  |ier  cent,  of 

H   rv.,.   I .,,   I  I I,.  ,,!..,  V^   l.v    ll..   ..   ll,.  V  .     I.  ...  l.>i>,  r.  .11   ..   ii.'>   »ill.   I  I. 


generators  ?  With  large  power  stations  the  diversity  factor  was  so  high 
that  hand  control  was  possible,  even  with  poorly  regulated  generators. 
For  connecting  sections  outside  with  large  systems  he  favoured  small 
feeders  with  4  or  5  per  cent,  reactance.  li  the  feeder  must  be  large, 
regulators  should  be  used  at  the  far  end.  He  made  the  tests  on  the  switch 
ilr.  Highfield  spoke  of  in  Germany  in  1901,  and  it  worked  well. 

Mr.  Bb.\7.il  said  he  had  fuses  on  4,000  k.v.a.  feeder  circuits  and  they 
broke  the  circuit  without  disturbing  the  oil  in  which  they  were  immersed. 
He  preferred  fuses  to  automatics  because  thej'  were  not  likely  to  be  bung 
up  by  mechanical  defects. 

Mr.  A.  R.  Everest  said  he  agreed  with  the  author's  recommendations 
as  to  precautions  for  keeping  up  the  factor  of  safety  that  would  become 
greater  with  the  large  units.  Did  they  all  mean  the  same  thing  by  a 
"'  reactance."  A  10  percent,  reactance  must  mean  a  machine  that  would 
allow  10  times  the  full  load  current  to  How  if  short  circuited.  The 
reactance  referred  to  in  these  discussions  on  short  circuits  must  be  the 
reactance  after  taking  into  account  any  saturation  which  occurred. 

yti.  S.iNDiFORD  thought  reactances  should  be  standardised,  which 
could  I)e  done  very  quickly.  In  a  current  Umiting  reactance  described 
by  the  author,  concrete  was  used.  He  thought  that  might  absorb 
damp,  and  that  porcelain  would  be  a  better  material.  The  copper 
conductor  shown  was  bare,  and  might  attract  dust. 

The  .\rTHOR,  replying  to  the  discussion,  said  Capt.  Taylor  had  dealt 
with  recommendations  he  (Mr.  Wedmore)  made  five  years  ago  and  not 
with  figures  in  the  Faper.  The  30  per  cent,  was  the  carrying  capacity, 
but  the  actual  capacity  was  20  per  cent.  That  was  passed  on  machines 
with  higher  reactance  than  he  now  recommended.  His  figures  were 
worked  out  on  50  cycles.  Where  feeder  reactance  was  less  the  necessity 
for  artilicial  reactance  was  greater.  In  reference  to  Mr.  CoUis's  remarks, 
no  one  would  suggest  that  a  machine  giving  -40  times  normal  load  current 
on  the  first  rush  was  a  model  machine.  There  were  many  hundreds 
of  the  oil  switches  he  described  in  use  in  this  country.  Satisfactory 
fuses  had  been  developed  for  dealing  economically  with  small  circuits. 
In  reply  to  Mr.  Sandiford.  it  was  convenient  to  see  inside  the  reactance 
without  having  to  take  it  to  pieces.  The  mechanical  character  of  porce- 
lain was  poor,  and  he  preferred  to  use  concrete  where  possible. 

.Mr.  Wehmoke  .said  he  had  communications  from  Mr.  Phillip  Torchio, 
of  the  New  York  Edison  t'o.  and  Nlr.  R.  F.  .Schuchardt,  of  the  Common- 
wealth Edison  Co.,  of  which  the  following  are  extracts  : — 

Mr.  Torchio  wrote  that  the  Detroit  Edison  plant  had  a  4.->,lKK)  kw.  unit 
and  he  understood  some  .'>0,IMK1  kw.  units  were  on  order.  The  internal 
reactance  of  the  largest  generators  on  t.rdcr  was  Hi  per  cent.,  and  in  addi- 
tion to  this  it  was  intended  toinsralexternal  reactors  of  approximately 
li  per  cent.  He  saw  no  objection  to  having  a  combined  external  and 
internal  reactance  of  the  generator  as  high  as  20  per  cent,  to  2o  (wr  cent. 
With  the  installation  of  bus  reactance,  the  total  amount  of  reactance 
(including  'bus  and  generator)  should  be  below  ,)0  jH'r  cent.,  espci'ially 
on  conditions  where  there  was  a  very  fluctuating  lo.id.  In  extra  high 
voltage  lines  it  was  more  satisfactory  to  perform  t  ll^  switch  o|H-ration  on 
the  low-tension  sides  of  the  transformer,  to  avoid  high  frequency  surges. 
The  greatest  amount  of  protection  could  be  obtained  by  the  use  of 
feeder  reactors.  With  ftvder  reactors  of  about  3  |H>r  cent.,  the  short 
circuit  current  was  well  within  the  rupturing  capacity  of  modern  switches. 
He  would  not  reeonimend,  except  under  s|H><'ial  conditions,  a  bus 
reactance  greater  than  40  |M-r  cent,  based  on  the  full  load  current  of  the 
bus  section.  Where  stations  were  tied  together  through  feeders  offering 
ohinic  resistance,  the  ainoiiiit  of  reactance  should  be  betwi'en  11  and  2 
times  the  amount  of  resistance  to  maintain  the  bus  in  stable  londition. 
His  Ciiinpany  had  not  exiH-rieiiceil  any  difficulty  with  |mrallel  o|K'ration 
in  cases  where  the  reactance  was  at  least  l"S  times  the  re.sislatice. 
The  installation  of  feeder  reactance  coiU  incrt*a.sed  tlir  stability  of  the 
rotary  converters. 

Mr.  Schuchardt  expressed  the  opinion  that  reactance  was  desirable 
for  limiting  I  he  current  which  would  ll.iw  in  I  he  event  of  a  fault.  On  the 
Commonwealth  Edison  Cu's  system  liO  cycle  goneralon.  of  H.IKIO  kw. 
cn|>acily  hnd  approximately  7  |M"r  cent,  inherent  re.ictame,  and  thiwc  of 
:iO,()iMI  kw.  about  l:i  |M-r  cent.  'Nie  total  renctaiue,  iiitemnl  pliia  e\- 
tiTiial,  o(  the  2.">  cycle  units  was  8  |i<>r  cent,  for  the  I2,I"HI  k».  to  13  per 
.eiit.  for  the  :l.">.i»(Ml  kw.  unit.s.  The  external  coils  should  have  a  n-aclivp 
value  from  2  to  2J  times  the  n-sistaiice  value  lor  ,srtti-.(actiiry  parallel 
iqirrnlion.  Where  the  bus  bar  voltage  was  li.iNMI,  it  would  ao-m  prp- 
(erable  to  have  llie  geiiernlors  wound  for  this  prevsim'  rather  than  to 
nap  alep  up  transformers.  The  number  of  seclti.iiH  iliown  in  the  l'a|>pr 
neemeil  rather  excessive  He  w..uld  rather  put  Ihc  iiinney  into  a  higher 
facl.ir  of  safety  in  the  general  ciinsiriidion  of  the  eUvtrical  conne.'tionH 
nnd  bus  bars  I  linn  in  the  larger  number  or  rpaetora.  All  prulpftivr 
apparatus  slioiild  lin\ e  a  aafe  mnrifin  lor  condilioiin  which  aroseduring 
InllllH 


KooU.s   H(*n*iv«*«l. 

tCopr  ol  tiM  unitarmaiulDntd   a>nTk  can   ba  ha.l    Irom   Tm«  EL*CT«lclal>  OAcM.  on 
rtoMptol  pubUahaJ  (xtc*.  plvu  ixxiaca.) 


"  Interior  Wlnng  and  Svatenia  (or  Kloelnc  Ughl  and  I'l.wpr  .Srrvio*. 
by    A.    I..    Cook      (l^nido'n:     Chapman   ft    Hall,    l.id  )      !>.    i.  <  4|li. 
wV  «d   iiPl. 

'  Tablea  of  llriliah  llecinia.1  (Viinaite.  Mntric  and  llriliah  WpighU  Mlii 
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w.hhIp  )      I'p.'ail.      :.a    net. 

'I'prma  o(  Indiwtrial  IVaie,'    by  A    llaiuaay      (lA)ndon  ;    Condal  lo 
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Fuel   Resources. 

Of  the  many  subjects  which  are  occupying  the  minds  of 
engineers  at  the  present  time  that  of  the  more  efficient  use 
of  our  fuel  resources  occupies  a  prominent  position.  Among 
recent  Papers  on  the  subject,  reference  may  be  made  to 
one  bv  Prof.  W.  H.  W.^tkixsox.  read  last  month  before 
the  Liverpool  Engineering  Society.  The  author  deals  with 
a  certain  number^of  points  to  which  we  need  not  refer  in 
detail,  such  as  the  inefficient  use  of  coal  in  coke  ovens  and 
the  use  of  fuel  in  the  iron  and  steel  industry  generally. 
When  he  comes  to  domestic  heating  we  reach  a  field  in 
which  electricity  .supply  has  a  greater  interest.  There  can 
belittledoubt  that,  as  time  goes  on,  the  waste  of  fuel,  which 
is  only  too  evident  in  private  houses,  will  become  reduced, 
and  that  electricity,  notwithstanding  its  thermodynamic 
limitations  in  generation  by  steam  plant,  will  play  a  con- 
.siderable  part  in  this  direction.  The  coal  fire  undoubtedly 
has  an  element  of  comfort,  but  from  the  point  of  view  of 
elimination  of  waste  and  the  provision  of  a  more  healthy 
atmosphere  there  can  be  no  cjuestion  that  its  use  nuist  be 
distinctly  limited  in  the  near  future. 

When  we  come  to  power,  we  have  the  theoretically  highly 
efficient  gas  and  oil  engines  on  the  one  hand,  an^d  the  less 
efficient  steam  turbine  on  the  other.  In  the  case  of  small 
powers  there  is  no  question  that  the  gas  engine  and  the  oil 
engine  are  at  a  very  distinct  advantage.  Steam  plant,  on 
the  other  hand,  in  such  cases  usually  cuts  but  a  poor  figure, 
largelv  due  to  the  fact  that  such  plant  is  generally  in  un- 
Kkilled  hands.  Even  where  skilled  labour  is  employed, 
small  steam  plant  eoul'd  not  seriously  compete  with  electric 
power  from  an  up-to-date  power  plant.  When  we  come  to 
powers  such  as  oOO  kw.  and  1.000  kw.  it  is  more  difficult  to 
Hav  just  what  is  the  best  plant  to  use.  It  is  only  when  larger 
powers  arc  involved  that  the  high  capital  cost  and  high 
maintenance  of  gas-engine  plant  altogether  obscures  the 
higher  thermo-dynaniic  efficiency  that  may  be  obtained, 
and  that  the  steam  turbine  shows  to  increa.sing  advantage. 

It  is  becoming  mor<!  and  more  evident  that  the  really 
largo  power  station  may  become  bound  up  very  intimately 
with  the  compli'te  gasification  of  fu(rl.  Here  we  come  to  the 
possibility  of  transmission  of  gas  as  opposed  to  carriage  of 
coal.  Prof.  Watki.n.so.v  is  of  the  opinion  that  coking  or 
gasification  of  the  fuel  should  be  carried  out  entirely  at  the 
collieries,  and  that  the  resulting  gas  should  be  piped  to  the 
power  station,  which  would  be  place<l  where  there  are  proper 
facilities  for  coiiflensing  water,  falculations  show  that  gas 
ran  l)f  piped  over  a  distance  of  100  miles  with  a  loss  of  less 
than  10  per  cent,  of  the  eneigv  tranHinitted.  In  StafToril- 
sliirf  tlnTe  in  the  well-known  Mond  system,  which  ilis- 
tribiilfs  power  gaH  over  an  area  of  \'J,'i  si|.  miles  at  a  cost  of 
0  rj.l.  ppf  1,000  cubic  ft.  The  cost  of  distributing  a 
volume  of  thill  gas  having  a  calorific  value  e(|Ual  to  t  hat  of  a 
ton  of  coal  is  uliglitly  und<T  2h.,  aiul  the  Htatemeiil  is  made 
that  the  eo.Ht  of  ilistributing  a  ton  of  coal  by  the  truck  and 
cart  method  to  any  p<iint  within  this  area  <if  12.'!  si|.  miies 
woulrl  »m  the  average  greatly  excei-d  this  figure.  It  is 
pointed  out  also  that  in  America  natural  gas  is  piped  to 
B  dintaiue  of  :«»(»  mile«,  and  in  one  cuHn  the  jiipe  line  pres- 
sure   in    l,l<Mt    III.    per    Hijuare    ir.ch.     rndoubtr-dly.    the 


relative  merits  of  the  two  methods  of  transmission  require 
careful  consideration.  It  appears  to  us,  however,  that  tliere 
might  be  some  difliculty  in  coupling  up  a  number  of  col- 
lieries to,  give  the  necessary  gas  supply.  Moreover,  the 
handling  of  coal  would  have  to  be  on  a  very  different  scale 
from  that  which  is  frecpiently  adopted  in  this  country.  W.' 
do  not  doubt  that  if  such  methods  as  we  described  in  The 
Electrician  recently  were  adopted  the  cost  oi  transport 
and  handling  per  ton  of  coal  would  be  very  much  lower  than 
the  figure  which  is  generally  attained. 

With  regard  to  gasification  we  must,  of  course,  draw  a 
distinction  between  low-temperature  gasification  and  total 
gasification.  In  low-temperature  carbonisation  much  re- 
mains to  be  proved  on  a  commercial  scale.  Recently 
articles  have  appeared  in  the  "  Financier  "  giving  many 
results  that  may  be  obtained,  and  the  impression  is  given 
that  the  results  mentioned  are  actually  being  obtained,  by 
the  Coalite  plant  at  Bainsley.  If  this  is  so,  we  think  it 
should  be  more  definitely  stated,  together  with  the  scale  of 
working.  If  it  is  not  the  case,  and  we  confess  to  doubts  on 
the  subject,  it  should  be  equally  distinctly  stated  that  the 
results  are  those  which  it  is  hoped  to  obtain.  Low-tem- 
perature carbonisation  is  too  important  a  subject  for  results 
to  be  stated  in  any  ambiguous  fashion. 


Review's. 


Manual  of  Reinforced  Concrete.    By  c.  V.  JIaksh  and  W.  Don 

(Loniloii :    Constable  &  Co.)     Pp.  xvi.-i-475.     108.  6d.  net. 

In  view  of  the  important  part  played  by  reinforced  concrete 
in  the  several  branches  of  engineering,  it  behoves  all  engineers- 
to  have  at  least  some  working  knowledge  of  the  subject. 
The  fact  that  the  book  under  notice  is  now  in  its  third  edition 
is  evidence  that  it  has  been  acceptable  to  engineers. 

The  book  has  lieen  re- written  and  considerably  enlarged, 
and  many  new  tables  and  diagrams  have-  been  &dded.  This 
new  matter  results  in  a  book  of  about  .500  pages  as  against  thr 
290  pages  of  the  first  edition,  ami  in  addition  to  191  diagrams 
there  are  79  tables.  •      i      i      c 

Of  the  si.x  parts  into  whicli  llie  book  is  divided,  the  far.-t 
deals  with  Materials,  and  into  -n-pages  the  authors  succeed 
in  comprcising  a  large  amount  of  modern  information.  Due 
prominence  is  ?iven  to  standard  specifications,  and  reference 
is  made  to  investigations  carried  out  in  America  by  the  Bureau 
(if  Standards.  These  investigations,  which  dealt  with  the 
effect  of  electric  currents  on  concrete,  arc  authoritative  and 
are  sufficientlv  inqiortaiit  to  warrant  a  useful  study  by  those 
responsible  for  the  safety  of  structures  in  which  steel  is  eiii- 
hedded  in  concrete.  We  are  of  the  ojiinion  that  a  list  of  refe- 
rences to  n»searclies  on  corrcxioii  would  be  useful  to  many 
readers. 

Construction  is  considered  in  llie  .second  part.  1<  urtlier 
space  could  with  advantage  be  given  to  the  section  on  the  design 
id  reinforced  concrete  structures  as  intluenced  by  the  cost  of 
the  framework,  and  comparative  costs  of  alternation  .schemes 
would  be  helpful.  The  matter  in  the  .section  on  the  construc- 
tion and  driving  of  piles  is  well  found,  and  this  applies  equally 
to  several  of  the  other  sections  in  this  part  of  the  work. 

The  third  part  is  devotcil  to  wat.'rpnmling,  fire  resLstance, 
electrolysis,  expansion  and  contraction,  and  elfects  of  sewage. 
The  suiniuari.sed  Conclusions  ofinany  of  the  authorities  on  these 
.several  Hul)jects  will  l.e  welcome  to  the  busy  engineer.  It  was 
mentioned  ahove  lliat  llie  authors  refer  to  investigations 
carried  out  in  the  I'nited  States.  The  extended  relerence 
1o  these  in  this  liart  of  the  hook  should  prove  useful  to  those, 
not  havinii  easy  access  to  an  up-to-date  technological  library. 

l.oadN,  r.ending  inoments  and  shearing -forces  ar.>  dealt  with 
in  the  foui-tli  part,  and  we  notice  many  u.seful  imd  original 
tables.  Calculation.M  follow  in  the  tifth  part,  and  it  is  here  that 
inanv    electrical    en'^ineeis    uiil    l-    .li-.ippnuit.-d.     Not    thai 
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xamplps  are  wantinj.'.  but  in  view  of  thp  rapidly  extending 
ISP  of  reinforced  concrete,  in  the  construction  of  foundations 
for  heavy  machinery,  of  coal  bunkers  and  the  like,  we  think 
it  would  be  advisable  to  deal  with  these  at  some  length  in  the 
next  edition.  An  interesting  and  economical  type  of  bunker 
i.s  one  having  a  parabolic  .section,  and  notes  on  this  would 
be  helpful. 

General  information  is  given  in  the  si.xth  part,  and  the  many 
table.s-and  diagrams  are  likely  to  be  of  great  assistance  to  those 
who  ma\-  have  occa>ion  to  use  th<'m.  A  very  full  index  brings 
the  work  til  a  close. 

By  many  the  war  is  made  an  excu.se  for  using  cheap  paper 
and  for  shoddy  jirinting.  Thi.s  book  i.s  well  printed  on  gootl 
paper,  and  tlie  large  tv[)e  used  makes  readins  a  ])leasure.  f  J 

H.  H.  B. 

Practical  Dynamo  and  Motor  Management.    (London-,  s.  Ren- 

ti-n  ii  Co.  i.t.i.)    i'|i.  .-,2.    i.,i.  M-t. 

I'll-  aiicjiiv  tnous  author  of  this  little  book  tells  us  in  the 
jireface  that  the  information  contained  in  it  is  intended  for 
the  machine  attendant.  It  appears,  however,  that  any  man 
who  holds  such  a  position  should  already  know  how  to  remedy 
the  troubles  dealt  with,  before  he  is  entrusted  with  the 
care  of  machines.  On  locking  thn  ugh  the  pages  we  find 
one  j)iece  of  advice  which  is  rather  misleading,  and 
another  decidedly  dangerous.  The  former  is  in  connection 
with  the  neutral  position  of  the  brushes.  The  reader  is 
.idvised  to  set  the  brush  on  the  commutator  segment  connected 
to  the  armature  coil  in  the  slot  miflway  between  two  polc-ti[>s. 
Jt  is  Usually  very  ditficult  to  find  this  within  a  segment  or 
two,  owing  to  the  banding.  The  latter  is  in  testiig  for  un- 
evenne.ss  of  the  coniMintatiM-.  t!ie  unfortunate  attendant  being 
reconmiended  to  put  his  finger  on  the  commutator  without 
being  warned  of  the  necessary  precautions.  It  Ls  not  sfated 
that  the  rliagraniN  of  connections  at  the  end  of  the  book  only 
apply  to  one  method  of  winding  the  armature,  and  are  not 
universal.  Jl.  G.  .1. 


N(»to.s  on   the  Aiitlioii.''' 

Hy    I..    W.   ACSTIN. 

(U.S.  Naval  Radiotelegrapl-ic  L»k  frator . 
A   numlier  of   i)l>Mer\'ations  on   the   I)e    Korest- Hii(i~iin   tilanient 
audion  have  l)con  miide  nt  the  I'.S.  Niiviil  i{a(liotele^l'llphic  Labora- 
tory. 

The  giw  prcRHiire  ii(te<l  in  niidlon  detectors  is  jienernliy  l)elow 
O'OOI  iiiiii.  of  MHTeury.  Hy  stili.ttilulini:  nitrogen  for  air,  to  prevent 
the  burning  out  of  the  lilainent,  it  has  lieen  foiiiul  |Mis.Mililc  to  con- 
iitruet  detectorH  ut  nil  preiwiires  up  to  tliiit  of  tiie  alinosphere. 
The  (U'lion  nt  3  inin.  is  entirely  normal.  LcmmI  owilliitions  are 
cOMily  pro>liiei>(l  nnil  the  seiitiliv  eiiesM  is  iw  ureiit,  Ixitli  for  continuous 
and  iliini|N'<l  siuiiiiIh,  if  nt  the  ii.Hnaj  pres.siire.  At  ll>  mm.,  however, 
local  (Hi  illiitiom  lire  ninie  ilillieiill  to  priMhice,  Hliile  at  atnumpherie 
|ir»i«ture  no  1<k«I  (willntions  have  lioen  ol>mTve<l,  mul  the  wnsilive- 
noHM  to  «piirk  siitiiiilM  It  mui'li  (limiiiisheil.  The  rnndilionH  in  thin 
COM-  would  lie  improved  liy  lirinuiiiK  the  electrotlex  cIomt  toftether. 
With  20(t  voltH,  the  plate  current  niiKiiintH  to  2<t  or  30  micro- 
«m[K>rei. 

' ''"MTViitioiw  luive  lie«Mi  miide  on  the  ertiH't  of  the  direct  current 
■  •<•  lietweeii  the  ^riil  and  lilnmeiit  on  L'riil  and  pinte  ni);iialH 
the  rliiiiii/ffi  ill  ^riil  and  plate  eiirr<'iit  lireii);lil  iihoiit  liy  an 
r.H.«-d  alteriialinit  K..\l.l''.).  In  tin-  caw  of  radio  fnH|iienry 
•U  a  tuned  clim'd  rirriijl  i«  <  oiiiiiMted  in  the  iwunl  \my  to  tin- 
>  "Mt  .iiid  through  a  iioppiiitt  rondeiiwr  to  the  und  ;  the  ioM' 
'  r  Ihmiiu  ••hunted  liy  ii  i  irriiit  coiitniniiiu  n  |Miteiillometer  lor 
iiiK  the  iliieel  iiiiienl  ^lid  |Mil<>ntinl  luid  n  kiiU  aiiomeler  for 
iiriiiK    the    Krid    niiieiit.      With    Km    fni|inin\    e\oitalioii    no 

I    I'iieiiit    Ik    lined    l.iil    tin-    lihiiiieiil    |<<   <■ Ii^l    In    lhi<    ^rld 

i/h  the  direel  riiiiiMl  |i<il<'iillomeler  iilri'iidy  iiii'iitlotird,  the 
iionieter,  and  a  ••leli-  \tire  nltiTnntinii  riiirent  |i<itentiometer 
vilijeh  the  rei|ulii'd  iillenialinu  volt«do  in  applied  to  thi>  rireiiit. 
■Ill  I  linen  (he  pl»(e  i  iri  nil  coiilitii)n  n  Si'V  volt  dry  eell  linllerv. 
'  IrfiluniPR  mul  n  unK  .oiometor  for  the  iiieamiretnenl  of  the 
'lureiit. 
I  Ik-.  I  'hown  the  arid  and  plate  elmrnotprinlirn  and  nlno  the  Krid 
^niid    plate    nlKualn    lui    drliiied    iiIhivo.      All    ultrriinllllM     K.M.K.    of 

*   Alinirni't  ■>(  «  eoiilrihiilinn  li>  the  "  ■futirmil  "  i>f  iIm-  Wnnhiliiilcii 
deiiiv  •>!  .Seienie. 


0-92  volt  at  60  cycles  was  used.  "  In  the  neighbourhood  of  zero 
direct  current  grid  voltage  the  u.sual  decrease  of  plate  current  and  in- 
crease of  grid  current  are  noted,  while  with  changing  grid  voltage  the 
signals  change  both  in  magnitude  and  sign^lue  apparentlj-  to 
changes  in  curvature  of  the  two  characteristics. 

The  same  curves  are  olitained  if  undamped  radio  frequency 
excitation  of  the  same  strength  is  used  in  place  of  the  60  cycles. 
In  this  ca.«e  the  grid  galvanometer  is  shunted  with  ajlow  non- 
inductive  resistance  to  allow  the  oscillations  to  pass  freely.     Here 


the'^stopping  condenser  plays  little  part.  It.  however.  ::  inciiolim 
is  placed  in  series  with  the  grid  galvanometer  so  as  to  force  the 
oscillations  through  the  stopping  condenser,  the  apix-arance  of  the 
eur\es  is  much  changed.  The  grid  signal  is  po-sitive  and  nearly 
uniform  over  a  wide  range  of  grid  direct  current  voltage,  while  the 
plate  si^rnal  is  similarly  negative  except  for  strongly  negative  grid, 
where  lioth  signals  rever.-ie  .slightly.  .Vpiiarently  here  some  othei 
cfTects  ap|)ear  in  addition  to  those  due  to  the  chan>,'es  in  giid  and 
plate  characteristic-^. 


Discussion  by  the  Faraday  Society  on 
I<]lectric  Furnaces. 


The  chairman.  I'luf.  ('.  .\.  Kdwards.  D.Sc.  in  intriMliu  ini;  the 
subject,  gave  a  short  account  of  the  history  of  eUvtiio  smelting  since 
Siemens  in  1878  ]>Btented  his  lirst  small  coke  electric  furnace.  In 
llHtl  there  were  only  four  electric  furnaces  in  Eurojie  and  America, 
in  l!t|:!  there  were  114.  Development  since  the  war  had  been 
phciiomeniil. 

Mr.  H.  Ktchells  read  a  I'ajx-r  on  "  .-Vpplications  of  K.lev'tnc  Furnace 
Methods  to  Industrial  Fr<M-esses.'"  The  author  rvferre»l  to  the 
ijrowth  of  electric  furnace  industries  during  the  war.  Klectric  fur- 
naces iiiiyht  Ih>  of  the  induction,  resistance  and  arc  tyjics.  but  only 
the  latter  two  tyi)es  were  likely  to  find  extensive  development.  The 
resistance  furnace  was  iileal  from  the  eltvtric  load  view  |>oiiit.  ^ivin^ 
hi^h  load  factor,  high  |)ower  factor  and  very  slight  lluctuation. 
Only  the  Hailey  furnaces  had  hitherto  attained  an  industrial  develoiv 
inent  in  lartje  units.  In  leferrin^  to  the  smelting'  of  iron  on-w  and 
ferro  aUoys,  the  author  emphasised  the  nwi-s.-^ity  for  an  am|>le  .supply 
of  cheap  ehvtrical  energy.  Krmice.  North  America.  Norway  and 
!<weilen  were  utilising  their  natural  rexoun-es  of  water  jiower  for  this 
pur|io!<i-. 

The  (ireale.st  devehipment  of  elei'tric  fiirnaci>s  had  taken  place  in 
connei'lion  with  the  ntiH-l  indu.ttry.  S|Hvimeii  castintjs  were  .thowii 
givinu  some  iilea  of  the  intricate  work  which  •an  U-  undertaken  with 
a  i-oii»iileral>le  dejjrce  of  ncciiracy.  The  since*-.  altainiHl  by  thp 
(iieavcM  Ktchclln  furnace  in  high  i<|>e«l  ntt-els  was  >)>.'<iallv  indicate<l, 
and  diagrams  of  such  furnaciw  were  shown.  In  tins  coiinlry  thin 
t\  |M-  of  furnace  shariMl  withtlie  lU^mull  and  Klecti.>  McLiU  t>  pi-s  the 
|Hipiilarity  of  the  market.  Topical  waveloiin  di.ifiiaiiw' of  thi"*e 
three  tyiM-n  of  furnace  weri'  shown. 

Attention  wiis  drawn  to  im|Kirtant  «oiin'«*<  of  loiw  of  (Kiwer  dunnu 

Iniiismisnioii  from   it    ■    ' to  interior  of  ftirnnct'  (due  to  bad 

contact    loililn,    skn  lul    ilulllclaiice).    .old    to   the   total 

iH'oiioiiiy  of  Krapliil'   ■  'd  the  value  of  «■  .iliiii;  ilcvui-n.  such 

an  iHiiiiomiters.  I'.edi.  (.in  1iiiiii({  nmtorinls  wiie  at  |>rn>eiit  iin- 
sHiisfactoiy.  Hettcr  resiiltn  mi)|hl  be  ob(ainal>|r  Inuu  ehvtricnllN - 
fiisiMl  refractories. 

Mr..I.  Uibbyrrndn  I'aiier  on  "  l';ie<-trie  .SleiO  IJiMinini;  Vv 
The  tendency,  he  iMiid,  wax  in  the  dir«>'lion  iif  laitje  fuinn 

niuall  fiiniiu')^  up  (o  ."i  tons  mjweily  two  eln-trodes  were  si^i 

but  on  the  InrKcr  fiirnacef<  it  wnn  ndvisnblr  to  distribute  the  heal  by 
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having  four  electrodes  over  a  circular  bath.  Further,  at  present  we 
only  had  electrodes  which  would  take  currents  of,  say,  10,000  am- 
peres ;  where  more  than  20,000  amperes  were  required  more  than 
two  electrodes  were  needed.  In  the  use  of  foiu-  upper  electrodes,  it 
was  explained  that  the  system  must  be  such  that  when  equal  currents 
are  flowing  through  each  of  the  arcs  then  equal  currents  must  be 
taken  from  each  of  the  three  high-tension  mains.  Each  of  these 
three  primary  currents  must  be  practically  in  phase  ^\^th  its  voltage 
in  order  to  secure  a  higher  power  factor.  Further,  for  metalliu-gical 
reasons  it  was  desirable  that  some  current  should  flow  vertically 
through  the  hearth  to  a  fifth  fixed  electrode  beneath  it.  Therefore 
the  system  should  impress  an  equal  voltage  between  each  upper 
electrode  and  the  hearth  electrode. 

The  condition  was  met  by  providing  on  the  fiu-nace  side  of  the 
transformers  foiu  equal  phases,  one  for  each  electrode,  and  a  common 
return  to  a  neutral  electrode  beneath  the  hearth — in  short,  a  four- 
phase  five- wire  system.  The  problem  has  been  satisfactorOy  solved 
by  the  electro-metals  four-phase  arrangement,  which  consisted  of 
three  single-phase  transformers,  two  of  wliich  had  their  terminals 
connected  separately  to  the  four  upper  electrodes.  This  system  gave 
an  equal  voltage  in  each  of  the  arcs,  and  therefore  equal  heating 
zones,  and  a  power  factor  on  a  non-inductive  load  of  unity. 

A  Paper  on  "Electric  Furnace  Control"  was  presented  by  JMr. 
A.  P.  M.  Fleming  and  Mr.  F.  E.  Hill,  setting  forth  the  general  iirin- 
ciples  on  which  temperature  control  Is  based  in  the  case  of  fmnaces 
u.sing  alternating  currents. 

The  methods  of  control  were  based  either  on  voltage  or  cuiTent 
variation.  Voltage  control  was  effected  by  a  variety  of  methods, 
such  a.s  altering  the  ratio  of  the  main  transformer,  the  use  of  primary 
or  secondarj-  boosters,  transformers,  &c. 

Control  of  current  was  accomplished  by  raising  or  lowering  the 
electrofles,  and  might  be  auxiliary  to  any  of  the  methods  previously 
mentioned.  Examples  of  both  hand  regulation  and  automatic 
ret'iilation  were  given  in  the  Paper. 


holidays,  after  which  cards  can  be  neatly  cut  out  and  boxedf 
up  by  non-technical  labour. 

It  will  be  observed  that  by  looking  at  the  block  of  cards  a1 
right  angles  to  the  front  of  the  cards,  a  new  and  interesting 
series  of  j)rofiles  arise  showing  variations  in  maximum  demand 
at  any  given  hour  of  the  night  or  day  across  the  year. 

It  is  interesting  to  note  that  the  weight  of  the  cut  out  card 
as  a  percentage  of  the  weight  of  the  uncut  cards  gives  an 
apjsroximate  value  for  the  load  factor,  and  that  if  the  cards, 
are  firmly  compressed  and  fitted  into  a  tightly-fitting  box, 
the  interior  of  which  is  graduated  with  kilowatt  lines,  it  is 
possible  to  determine  the  load  factor  of  portions  of  the  load 
by  the  simple  expedient  of  filling  up  the  gaps  in  the  box  with 
fine  sand,  or  similar  material,  to  diSerent  kilowatt  levels,  and 
then  taking  the  weight  of  the  sand  so  used  as  a  percentage  of 
the  weight  of  sand  required  to  fill  the  empty  box  to  the  top- 
most peak.  This  affords  a  ready  means  of  getting  an  approxi- 
mate value  of  the  load  factor  of  upper  parts  of  the  yearly  load 
block. 

Similarly  it  will  be  found  very  useful  at  times  to  build  up 
solid  models  ftoni  24-hour  curves  obtained  on  consumers' 
premises.  These  show,  in  a  striking  way,  the  influence  and 
incidence  across  the  24  hours,  and  across  the  year,  of  special 
applications  of  electricity,  such  as  cooking,  and  the  method 
generally  is  well  worthy  of  attention  and  many  variations  of 
it  will  suggest  themselves. — 1  am.  &c., 
"  West  Ham,  March  4.  .J.  W.  Beaucbamp,  M.I.E.E., 

Engineer  and  Manager. 


Correspondence. 


Large  Motor  Converters. 


LOAD    RELIEF   MAPS. 

TO    TlIK    EDITOR    OF   THE    ELECTRICIAN. 

Sir  :  The  Load  Kelief  Map  described  by  Mr.  Le  Roy  Robcrt- 
.'ion  is  of  great  value  and  interest  and  is  a  device  which  has  not 
been  used  to  any  con.siderable  extent  in  this  country,  so  far. 

The  writer  has,  however,  found  it  convenient  to  prepare 
relief  models  of  this  kind  covering  short  peiiods  such  as  a 


Messrs.  Bruce  IVdilcs  &  Co.  have  recently  niauufaetureii  a  2,000  kw, 
50  cycle  Peclilos  .Motor  Converter  for  the  .Syiliiev  Municipal  (touncil.. 
.\ustraUa,  this  makiiii;  the  foiu'th  50  cycle  motor  converter  unit  supplied 
to  the  Municipality  in  question,  the  other  three  machines  each  lieing 
of  1,000  kw.  capacity.  A  few  years  back  this  firm  supplied  to  the  Man- 
chester Corporation  a  2,200  kw.  50  cycle  motor  converter,  and  since  that 
time,  in  addition  to  a  2,000  kw.  set, "they  have  received  an  order  for  a 
2,000  kw.  motor  converter  (not  vet  manufactured)  for  .lohannesburg 
Municipality,  and  within  the  past  few  weeks  the  Manchester 
( 'orporation  have  placed  an  order  with  them  for  a  still  larger  machine, 
this  time  of  2.400  kw.  capacity.  One  of  these  2.000  kw.  converters 
is  shown  in  the  illustration. 


Mainirit 


"Wanitht 


VI  I,  or  riwintli,  for  ^eneriil  inforiniiliiiii,  mnl  would  ulsii  draw 
..Mm, Hon  to  the  fact  that  for  nw\\  luii'f  periods  a  very  fnir 
pc  ■iiiMM-nt  cnn  !»•  obtiiincd  by  projeciinK  ti  number  of 
l!l-hoiir  curves  on  to  n  »iimle  fiheei.  in  JMoinetric  perH|)ective. 

The  |irepiirikliiin  of  yeiiriy  ciirvoM  involveH  Icnh  work  than 
mil/Ill  \»-  irniiKitied  if  ciirdH  hh'  prorliired  uiid  printed  with 
-I  .il'  of  •'  hourx  "  iind  "  kilowalls,"  iitid  care  tnki'n  that  thcv 
.ire  cxuit  III  rei;iird  (o  diiiienHinni.  It  then  tieconicH  nece.sHarv 
only  lor  the  (iiiii-rutiii«  Station  Record  OHice  to  iiiurk  tiie 
kilow.itt  viiliii'K  with  pointn  on  the  printed  cardM,  (illin^  in 
(lute,  day  of  week,  and  any  upeeiul  inloriiiutioii  lueli  as  puiiiie 


\V.     MdTlIll    CoNVlOltTKU. 

In  connection  with  the  abovenicnlioiied  2,000  2, -100  kw.  motor  con- 
vcrlei-H  it  is  of  inlercHl  to  note  that  they  are  the  liirK<'»t  .^O  cycle  con- 
verting units  whi<'li  have  <'ver  been  inanufaclureil  in  Creiit  Kritain. 
'I'hiy  iiMi  jil  :100  revs,  per  luin.  and  are  lurauged  with  three  pedestal 
liiiuiii^s  ;  the  lied  pliitc  is  split  lonnitudiMally.  the  fiiciiins  lieing  care- 
fully niiicliini'il  and  liollcd  lotielhiT.  Barring  gi'ar  is  provided  for 
liarring  round  the  rolatiii);  cleiueiil  for  ileaiiing  or  other  purposes  when 
t  lie  luihchiiie  is  not  in  operjitiou. 

The  allerimliiig  current  supply,  which  is  switclied  direct  on  to  the- 
Htalor,  is  three. phase  ,'jO  eyclcH  5,000  volts,  luid  the  couliMUous  current 
end.  which  is  bIhimI  wound,  (lives  its  output  at  IS5  510  volts.  Owing  /: 
Id  the  heavy  conlinuiuis  curjiMil,  viz.,  1,125  niuperis,  tin'  direct  I'urrent 
eiiil  has  II  ilmililc  ennnnuli'.liir  and  the  linisli  )ieiu'.  which  is  carried  from 
(he  lieil  plote,  is  of  purl  iiiiiarly  siilmliinlial  const  ruction. 

The  mneliine  Is  desiniieil  lo  deiil  continuously  witli  an  oul-of-halancie 
eiini'iil  eipnd  tii  25  percent,  iif  normal  full  load,  /.>.,  iihout  I.IMHI  iimpcres 
and  wilh  tliiit  iiHtoflHtJi'.nci'  current  the  voltnite  dilTerence  lietwecii  the 

two    hlllves    will    IM.I     I-    ■•■    ' I     I     P-,-    r,.„l      ,.f    Ihr    vollllfe    llcnisS    (he 

iMItem. 
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This  partirular  set,  for  special  reasons,  is  started  up  from  the  direct 
current  end  by  means  of  a  multiple- lever  starter,  which  is  short-circuited 
with  a  4,000  ampere  heavy  laminated  short-circuiting  switch  after  the 
machine  has  V>ccn  run  up  to  speed.  When  it  is  installed  in  Sydney  the 
starter  will  be  mounted  on  the  bedplate  between  the  alternating  current 
and  direct  current  machines,  giving  a  very  compact  arrangement. 
The  alternating  current  rotor  is  provided  with  sliprings  and  the  usual 
short-circuiting  gear  which  latter  is  brought  into  use  after  the  rotating 
element  has  commenced  to  revolve,  but  in  the  event  of  the  machine 
ever  having  to  be  started  from  the  alternating  current  and  the  sliprings 
and  short-circuiting  gear  will  come  into  operation  in  the  usual  way  for 
alternating  current  starting.  In  any  case,  however,  motor  converter 
sliprings  are  always  of  small  diameter  and  section  as  they  are  only  in 
use  at  starting  and  in  three-wire  machines  to  collectively  carry  the  out- 
of-balance  current. 

The  guaranteed  eflficicncies  arc  93-5  per  cent,  at  full  load,  93-25  per 
cent,  at  three-quarter  load,  and  92-.5  per  cent,  at  half  load.  The  tem- 
jicrature  rise  will  not  e.vceed  70'K.  after  six  hours  full  load  run  and. 
when  supplied  with  alternating  current  at  ri.(MMI  volts  and  with  the 
direct  <urrcnt  voltage  at  ')l)'>,  the  power  factor  will  be  unity  at  91)  per 
<cnt.  of  full  loail ;    at  ,540  volts  and  full  load  the  power  factor  will  be 

0  !»7  leading,  while  at  48.5  volts  and  full  load  it  will  be  0-98  lagging. 

The  whole  machine  is  of  very  massive  and  substantial  construction, 
iiiid  the  windings  have  been  specially  impregnated  to  withstand  the 
I'limatic  t:onditions  oV>taining  in  the  country  where  it  will  ojierate. 
The  magnet  frame  is  divided  horizontally  and  the  complete  rotating 
element  very  carefully  balanced  Iwth  uitchanically  and  electvi<ally. 

It  might,  perhaps,  be  pointed  out  that  the  three  l,0(MI  kw.  Peebles 
motor  converters,  already  mentioned  as  having  been  supplied  to  the 
Syilney  .Municipality  run  at  37.5  revs,  per  min.  and,  like  the  2,(H)()  kw. 
set,  are  each  capable  of  dealing  continuously  with  2.5  |)er  cent,  out-of- 
balance  current. 

Installol  in  the  same  substation  with  two  of  the  l.(MM)kw.  motor 
lonverters  are  two  Peebles  synchri>nous-motor-l>o<wler  .sets.  .\s  in  the 
cHH'.-  of  the  motor  (Minvcrters  the  alternating  current  ends  of  these 
machines  are  supplied  with  three-phase  current  .5(1  cycles  .5,000  volts, 
while  the  direct  lurrent  ends  arc  capable  of  giving  3.000  amperes  at 
II   1ST  v.. Its  ^ 

l^ogiil    I II  lei  I  licence. 

Marconi  Contract  Litigation. 

On  Tuesday  Sir  I'kkiikhii  k  .Smith  (AlloriKn  (Jincral)  iiicntioncd  In 
Mr.  .liiMlirc  .VlcCardic  the  |M'tition  of  .Marconi's  Wireless  Telegraph  Co. 
to  tlic  King,  which  was  down  for  hearing  before  his  Lordship.  He  siii<l 
that  he  "|i|H'«ieil  with  the  .Solicitor  (ieneral  (.Sir  (Joidiui  Hcwart ),  and 
that  Sir  l-Vlward  Carson  was  h-adinu  Counsel  for  plaint ilTs.  He  w.-is 
sorry  to  say  that  Sir  Ivlward  was  iiidis|s>se(l  and  he  could  not  possibly 
!><•  Ih'M-e  tl'iit    day.     Sir    Ivlward    asked    his    Lordship's  indulgence   to 

1  his  extent  that  (lie(Mise  should  be  postponed  till  Thursilay. 

.Mr.  .IiSTK  K  Mi'Ckhiiik.  who  said  he  gn-ally  nuretted  the  cause  of 
llic  post  poncnwnt,  lixcil  the  hcariiiL.'  for  Tliursilay  morninu. 

Liability  (or  Tramway  Trolley  Accident. 

Ill  the  ( tiller  House  of  tin-  Court  of  .Session.  Ivlinburgli.  Lonl  llriiiidiile 
ns'cntly  delivered  judgment  in  two  ai  tioiis  ilircctcd  »',;aiiiHt  tlic  Ijiniirk 
shire  TiainwoyK  Co.  by  Mrs.  .Mary  Camplsdl  (or  Vniiney)  for  herself  and 
her  four  ehililren,  ami  by  Thomas  .\ilams.  In  the  (oriiier  acli'Hi  there 
were  claims  (or  (mynieiit  of  tl.3(MI  in  respect  of  thi' ilciilh  of  .\le\.  I'rancey 
(liiisbanil  id  pursuer),  wliili'  .\ilams  claimed  £300  fm   jHTsonal  injuries. 

The  |,ord  Ordinary,  uho  gave  jiid'^ment  (or  defenders,  said  Ihi't  on 
.\iig.  II,  1917.  .XdauiHrnd  h'runcey  were  outside  passengers  on  defender's 
Iramciir,    when   an  aceident   oecurreil,  as  a   resiill    o(   which   lioth   were 

injured,  rraiici'y  succumbing  on  .\ug.  31.     The  cnr  was  pr H-ding  from 

(.nrkhiill  to  lli'.'iiilton.  and  nt  the  foot  of  the  llr.iighhead  Brne  the  trolley 
lienil  led  till-  overhead  wire  and  HwiiigiiiK  alsuit  tln'  trolley  (sde  eaiight 
II  bn.'ki-l  o(oiieof  the  standards,  with  the  result  that  I  lie  trolley  slandani 
was  wrenched  (loin  the  lop  of  thi-  cnr  mid  thmwii  with  the  |Mi|e  on  to 
the  roudwny.  The  injuries  In  .Sdaiiis  i-nil  Kraneey  wi-re  ccuwd  by  their 
In'mik  strue'k  by  the  trolley  sinndrrd.  His  l,<irdsliip  was  srtislleil  thnt 
the  s|M-<-d  o(  the  ear  was  not,  as  iiiiiintaiiied  bv  the  pursuers.  e\cessive, 

and  the  nverii I  thai  I  lie  (lu  I  tlist  the  Imlley  lieiol  left  the  wire  wiis 

not  noticed  willi  rensoiiable  proiiiptiii'ss  li\  the  driver  or  the  coiidinln'ss, 
:is  well  as  other  itroiiiids  o(  (null  allenipted  t«  Is-  proved,  had  not  lo-eil 
iiiiide  oiil.  His  |,.>nl>liit>  had  Iseii  iidoriiied  thnt  no  methoil  had  Iweii 
•  levisrd  by  which,  on  i>  de.  line,  when  the  Irt.lley  left  the  wire.  Hint 
eirciiinslanee  eoiild  Ih'  indiealed  to  the  driver  of  the  ear.  On  an  incline 
the  ear  W'lllld  stop,  on  the  level  the  st»-ed  wmild  sincken  and  nt  niulil 
the  lights  would  u"  out  .     bill   Ihere  «<  I  iiowii  uhicli  w<iii|d 

I t  the  dinii  iilly  reli  ired  lo         • 


Patent   Record. 


I'jirlijiiiH'iilnry    liil<'lliu<*ii<-r. 

ELECTRICAL  TREATMENT   OF  SEED, 

III  the  House  .ill  '•lilM Il-I   Wii'k   \ll     Wlltilll  ■■■ked  (mi  Ihe  publiea 

...  of  n  list  III  the  ..  oil. "  I  I  will,  h  (niiiieis  iiiiulil  •en. I  Mirtr  seed  (or 

III.  nl  Irenllllrlll 
ill  reply.  Sir  l<     Winlie\   siiiil  the  prm  pas  rnfeired  (ii  was  alill  In  nil 
jsrinienlnl  sinue  nii.l  the  llnnrd  wrrr  not  prr)>nird  In  n<lvi«e  (arniers 
I        In  .tilopt  II  mill  to  rsiablisli  leiilrea  (or  Irenliiig  seed  oh  a  i  oniinen  ml 


SPECIFICATIONS  PUBLISHED. 
The  tdlomnt  abstract  from  some  o/  the  ipecificatioiis  raxnUr  pubiisked  have  been 
specially  compiled  by  Messrs.  MewBuira,  El  its  &  PrroR,  Chvtered  Patent  At'nts 
TO  andTl.Chancery-lane,  London.  W.C. 

Whenefer  the  date  applied  tor  diners  from  the  dale  on  which  the  application  u  as  loigea 
at  the  Fater.l  Office  the  tormer  is  ttfen  in  brackets  otter  the  title. 

1916  Specifications. 

9.371  St.  Hblen's-Cable  &  Rubber  Co.  &  Whitb.  J.  C.     Devices  for  gripping  or 

securing  efrfclric  cables  and  the  like.    (4  7,16.)     112.951. 
15,366  Leitner.  H.  &EXLEY.  W.  H.     Electric  accumulators.    127  1016.1     112.956 
16.423  Henry,  R..&  Herrmann.  E.    Sparking  plugs.    (2  12  15.1     102.490. 
17.261  Martin.  A..  Whitfie'_d.  J..  Campbell.  T.  B..&  Campbell.  A.  J.     Method  for 
producing  and  regulating  sliding  or  rotary  motion  by  differentia!  nuchanism 
driven  by  electric  motors  differentially  controlled.    (1  12  16.)    112.963. 
18.672  Hartmann.  J.  F.  C.  P.    Apparatus  for  transforming  and  especially  for  rectifying 
alternating  or  polyphase  currents.     (30,12  15.)     102  977, 

An  apparatus  for  transforming,  especially  rec;ifyir=  '- •..„..:.,  ■■■-t(t-: 

wherein  on?  or  more  conductive  liquid  jets  pass  T^-  ^-^c: 

the linesof  forcaarep^rcendicuUrtothe  ietor  jets,  -  ..^.r; 

electrode  being  placed  at  such  a  distance  from  the  r  m-t 

striking  point  of  the  jet  in  relation  to  the  mechanical  .^. .^  ^.  ,.,,  ^ ,  r,,^  ,:,c  niove- 
ment  of  the  said  striking  point  causes  the  latter  to  pass  ovti  tne  limitaticn  of  the 
electrode  at  a  moment  of  the  period  of  the  alternsling  current  favourable  io  the 
rectification  thereof. 

1917  Specifications. 

999  Electromotors  (Ltd.).  Longbottcm.  B..  &  Greenhaich.  E.  Djnairo.el«ctriC' 
machinery.    (20/1/17.)     112.300. 
1.110  Stell.N.     Induction  coils.    (23  1'17.l     112.803 
1.113  Main.T.     Method  lorguidingtheelectricwire  into  the  groove  of  troliey-wheelsot 

tramcars and  suchlike  vjhicUs.     (23  1  17.1     112.804. 
1.315  Fletcher.  F.  P.    Ovens  and  hot  cupboards  heated  by  electricity,  steam,  oil  or 

gas.    (2b  1  17.1     112.821. 
1.501  Eastern  Telegraph  Co.  St  Dcnbar.  J.  H.     Means  and  apparatus  for  storing 
and   corr.?cting  defective  telegraphic  signals    preparatory  to  tranemissicn. 
(30  1   17.)     112,976.    - 

Comprisss  two  constantly  driven  storage  discs  provided  w-  ^"'•- -  t  be 

moved  into  a  position  to  operate  transmitting  levers,  in  ■     '-a— 

electro-magnets  whose  energising  circuits  ar?  contuUei  t  .  :r.- 

coming  signals  through  one  or  more  relays  and  whos!  rjspt-'  „:^:- 

drivers  adapted  to  move  the  aforjsaid  storage  bolts,  into  then  ..i-*:^.;^.-  ;,  cti^ons 
through  intermediate  mechanism  adapted  to  be  d:s:nga?ed  irora  their  respective 
dri  .-er.^  and  returned  to  their  normal  positions  after  the  stored  signal  has  been  trans- 
mitted or  retransmitted.  ^ 
1.544  Sr^.  Anon,  pour  l'Eclaibaoe  Electsiqle  des  V.»:)icuies.    Dynamc-eleclric 

machines.    (4  2  16. 1    104.172. 
1,587  British  Electric  Transformes  Co,  &  Brrrv.  F.  E.    Polyphase  electric  trans- 
form:rs.    (31  1  17,'     11? '>?9 

Relatestother"         -  -     -    ■   ^   -   --   - -    --t-.,.j^j. 

primary  and  S!Cc-  tjt 

additional  to  thr  :  r  re- 

duction in  thes- "  'r.tiii 

frequency  of  the  sur :  i .  :ur:f  m, 
2,623  Creotiry.  R.  W..  &  RrvRTLLS  fc  Co..  A.    Tanks  lor  oii-Creak  electric  switches. 

122  2  171     112.645. 
3  23.";  E'Lis-N.C   AAn.iei'son.J.     Electriccontrollersand  thelike.   (5/3'17.  Cojnate 

application.  7.372  17.1     112.949. 
4,739  Prakce.  H.     Profciive  gear  lordynamo-electricgenerators.    (2,417.1  112.667 
7141BIESBR.H      El .-cirK- flashlights.    (18  5  17.)     112.887. 
8.271  Pohl.R.     Alternaiinc-currrnt  machinery.    (9  6  17.)     112.8?0. 
8.690  Willis.  H,  S.,  iTAVLCii.  H.  A.     Reflectors  for  electric  bulb  lamps.    |1L8;16.) 

108.670. 
9,898  Lmpi.aw.  E  A.  fc  C«iNST«D.  W.  H.     Electric  transmission  of  signal.'.  (9/7/17 
alditlon  to  1.653  17.)     112.897. 
14.120  Taylor,  T.     Insulators  lor  telephone,  telegraph  and  other  wires.    (1  10/17.) 

112.911. 
14.373  Clo\kb.  H.C.     (Cloake.C.  a»    Pocket  flash  lan;ps,     1 1  12  16.   Divided  appli-   , 

cation  on  17.275  16.)     112,913. 
14  411  SirmbhsSchuckertwerkbCbs.     Elect  ..nd  thelike.  (2  I2/16* 

111.837. 
Th-  transformer  is  provided  with  two  n  rne  connectid  with  a 

uj'lul  resistance  (a  m-asuring  InBtniment.  •  •  lit  the  ottx r  cr  extra 

wlndlnglsconnecied  with  «  cond'nser  an.l     t.   ■  ic  .ownt-raclor  ccmpeniated 
the  magnetic  curve  of  the  transtoririer. 


Volunteer  Notices. 

COrXTY   OK  LONDON   VOMXTEER   ENtUNKKR.''. 

Head.iuarters  :    Unldcrton  stnvt,  Oxf.>rd  stn-ot,  W.  1. 

Otli.er  Comniniiding.  Lient. Colonel  C.  ».  Ci  *v,  V.H. 

Onlcra  lor  the  We-ck. 

Otli.er  (or  I  he  Wis-k.      Lieut.  C.  K.  CnninUII. 

Xe\l  (or  Ihitv.     Sen-.  Lieut.  K.  (oivw.mmI. 

M lay.    .March     l.'i.     No,    W    Co'miwny,    ll.3ti  s.:»0,     UrrruiU'    l>rill. 

il.:«l  HW.     .Sitfiinlliilg  ,S.H  lion,  ii.:iii  .s.:u>. 
Tiies.lnv.    March    111       I..itun-  on   Demolition"  nt   il.:tO.     rh>-»ic«l  Drill 

iMid  Havonet   Kigliting  al  7.30. 
We.liiesdny.  March  ill.      No.  I  I  iim|Kiny  Kntnnchinenls.  Ac  .  H.SO  «.3»». 

Itecruits"  llrill.  ll.:i(l. 
Tli.irsdny,    .Ma"  h   '.'1.      No.    2  Com|uinv    Kntrcnehinrnts.   Ac,   li.ll. 8.0, 
Hec'riiils'   Drill,  il.IMI  !♦.:«».     .Signalling  ,S<^llon.  «.*!  H.3tt.      .\nil>u. 
Iniiie  S<-.  tion,  ll.llil  S.:HI. 
I'ndnv,  Miirch  •.'.'       Mii.kelrv.  .^.30  S.l» 

.Saliirilnv.    Ma.  h   iW      Knotting.    U«h<ng  and   .Splicina  for  the   mliole 
Ciir"|«.  2  l.'i  \.V>.     Mnskeln.  2,«V  4.4.^. 
.SrKil\i    NiiriiKs.      All  drills  will  ««Wp  plm-e  «t   hendi|U»rlrT»  ttltlN* 


olh 
I! 


.  lid  (or  EngiiierrinB  Inslrm  li-ii  with  (be  Cn-iiinle*. 
•|  I  ..r   will  attend  (iir  llie  examinal  on  of  mm  nii««  on 

■"•'"•■  •'•'" _.  . 

The    "' 

Mlastrt,  hn>  "" 

t  iiriM  who  ..  "^ 

willing  In  It'. 0..1 1.1  .1 I..I    ,,,,   ..,.,i.-.i  1..  1 

liailiea  In  Ihr  ,\il)UUiil  ftl   lle»d.|ii»iler«  wilhoul  del«\. 
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Commercial  Topics. 

Mon-Ferrous  Metal  Licences. 

The  President  of  the  Board  of  Trade  lias  appointed  a  Committee 
■consisting  of  Sir  Dudley  Stewart  Smith.  K.C.  (chainnan).  Sir  H. 
Elverston,  M.P.  and  ilr.  H.  J.  Mackinder,  51. P.,  to  examine  all 
applications  for  licences  imder  the  Xnii-Ferrous  Metal  Industry 
.Act,  1918,  and  tc  report  to  the  Board  thereon. 

Rules  have  been  made  by  the  Board  of  Trade  under  the  Act,  which 
prescribe  the  procedure  tii  be  followed  in  makinu  ajiplications  for  licences. 


€oal  Control. 

-An  Advisory  Committee  has  been  formed  by  Sir  Guy  Calthrop, 
Coal  Controller,  to  represent  the  public  utility  authorities  of  the 
<-biinty  of  London,  and  consists  of  : — 

.^iessrs.  F.  ('.  .McQuown  (County  of  London  Electiic  Supply  Co.), 
-T.  W.  Beauchamp  (West  Ham  Corporation  Klectiical  Dept.),  J).  Milne 
Watson  (Gas  Light  &  Coke  Co.),  A.  Stokes  (South  Met.  (Jas  Co.)  and 
A.  L.  C.  FeU  (L.C.C.  Tramways). 

*  "  *  * 

Tin  and  Tungsten  Research  Board. 

A.S  the  outcome  of  a  conference  held  on  Xov.  7.  1917,  at  which 
there  were  ])rescnt  representatives  of  the  Committee  of  the  Privy 
Council  for  Scientific  and  Industrial  Research,  of  the  Department 
for  the  Development  of  Mineral  Resources,  and  many  of  the  land  and 
mine-owners  of  Cornwall,  a  fund  for  re.search  has  been  raised,  and  a 
Rc'.search  Board  has  been  apiKiintcd  by  the  Committee  of  the  Privy 
0)uncil  consisting  of  :-- 

Sir  Lionel  Phillips,  Bt.  (cbairnian),  Mr.  John  G.  Gilbert  (Cornish 
<;ha3il<-r  of  Mines),  Sir  Frank  Heath,  K.C.B.  (Department  of  Scientifie 
and  Industrial  R?.sear(h),  Sir  Thomas  Kirke  Rose  (chairman  of  the  Re- 
search <  ■ommittee  of  the  Board),  Air.  ^Mga^  Taylor  (Institution  of  Mining 
and  .Metallurfiy).  .Mr.  R.  Arthur  Thomas  (Cornish  ChaTiiber  of  Mines),  and 
Sir  Ki.hard  Thrclfall.  K.B.  li.,  F.R.S.  (Advisory  Council  for  Scientific 
and  Industrial  Re.search),  with  Mr.  A.  Richardson  as  secretary  (15,  Great 
ticorge-strect,  Westminster,  S.W.  1. 

The  Board,  after  consultation  with  their  Research  Committee,  have 
authorised  extended  lines  of  research  with  a  view  to  increasing  the 
reaovery  of  metal  in  the  treatment  of  ores. 

*  *         *         * 

Reorganisation  Problems. 

The  K\c.  Ntivc  C„iiiicil  of  the  Association  of  Chambers  of  Com- 
iiicrie  ill  the  United  Kingdom  has  ])assed  a  resolution  eritieisin" 
the  Committees  appointed  by  the  Minister  of  Reconstruction. 

The  resolution  stntcs  that  these  committees  are  for  the  greater  part 
«omp<»-(ed  of  per.ions  win  have  not  the  necessary  experience,  knowledge 
■or  qnaiiHcat  ions  for  dealinu' with  the  subjects  referred  to  them.  Therefore 
the  CiMncii  nei-lines  to  recognise  the  value  of  the  finding  of  these  Com- 
inittfCM  and  record  their  want  of  confidence  in  the  .Miiii.ster  of  Recon- 
struction.    The  Committees  criticised  are  : — 

1.  The  Committee  to  consider  and  report  what  action,  if  anv,  may  be 
necCTsnrv  to  siifeguaril  the  public  interest  in  view  of  the  pndjable  extcn- 
•ion  Bnd  development  of  I  rade  organisation  and  combinations. 

2.  Th'-  Committee  to  ini|uire  and  report  as  to  any  measures  that  can 
»>c  ndojiti'd  with  n  view  to  securing  that  manufacauiers  should  be  finan- 
<ially  in  h  poiition  to  hold  sloiks  itfter  the  war,  and  that  reasonable 
nafcgiiarilB  are  eitablJHlied  to  prevent  Keri(  us  financial  losses  as  a  result 
•«f  poii«ib!c-depre-  iion  following  upon  a  peril. il  if  great  inlhitlon  in  respect 
ul  nlwks  If  mnterials  rojuircd  for  indu.slry  ;  and 

.1.  TIk-  informiil  .Standing  Co,riiiiittee  to  consider  the  best  means  of 
Mumiijoiioii.' joint  confcreni  e>and  (.'roiipiiii-  I  nob's  for  that  j.urpose. 

Automatic  Telephony  In  South  Africa. 

lJriti»h  iiiiiniifiudiirerM  of  t<-le|ih(Mi<^  instrimienls  and  a])])ar«tus 
vouhl  bi-  «j»,.  t„  keep  in  cIoho  touch  with  develo|miC'nts  in  South 

■■:•  to  thii  ••  HritiMli  and  South  African  Kxport  Gazette"  (he 

■•i'lM  whi.l,  nrc  („  be  e  ,uippe:l  in  some  of  the  chief  cities  of 

"''  bcof  the  nutoniatii- or  machine  switching 

'I'         '        '   '  'r'neial  is  arrnngihg  for  the  o.-nrtion  of 

""  '  ■  '  rig  to  the  .lohaniuMburg  automatics  iix- 

'  '"  '    I"  Ihii  existing  buihiing.  and  il  In  intended 

'"  "ird  irmlallc  I  in  MMI7.  and  to  adopt  the  auto- 

'"  '  'I'hiH  In  an  example  which  will  be  followeil 

'"  '  M  III  till'  Ciiioii  when  pniteiil  eipnpmentH 

""  '    biiiil  III  iliit  r  eh'Mi'tivenims,  and  when 

'"  '  '■■  iiiiderlnUc  thii  ri<i|iiiHile  work. 

■  •  *  • 

Effect  01  War  on  Economical  Conditions,  y 

I"  ■■  *■■<   ''anlor    le  Inrei  before   llie  Society  of   Art*  Mr. 

'•''  I  dineiiBwd  the  rcsidtH  lu  liievwl  during  lliu  UJ  yearn 

"H,  ,,||t. 

A  llidrawnl  of  niun- 

'"■  I   Ih"  country 

' ''  t'  tiially  iiiiTnuNiMJ, 

'■    '"  "  "'     11  I' Il  increitxed  itM  pro 


duction  of  food  during  the  war.  The  output  of  steel  was  about  10  million 
tons,  compared  with  seven  million  tons  before  the  war.  With  regard  to 
coal,  notwithstanding  the  withdrawal  of  282,500  miners,  tho  output  for 
1917  was  247  million  tons,  compared  with  289  million  tons  in  1913,  the 
home  consumption  being  about  200  million  tons,  compared  with 
191  million  tons.  There  was  an  increase  of  68  per  cent,  in  the  Board  of 
Trade  units  of  electricity  sold  for  the  year  to  March,  1917,  compared  with 
the  year  to  March,  1914. 

The  war  had  e.xercised  a  profound  influence  upon  our  foreign  trade 
of  the  country.  Over  the  period  from  August,  1914,  to  December,  1917, 
there  was  an  excess  of  imports  over  exports  amounting  to  £1,301  millions, 
or  at  the  average  rate  of  £372  millions  per  annum.  The  average  excess 
of  imports  over  exports  for  the  three  years  before  the  war  was  £134 
millions,  but  in  considering  the  excess  of  imports  over  exports  it  must  be 
remembered  ths-t  the  Board  of  Trade  returns  did  not  disclose  what  were 
termed  "  invisible  imports  and  exports."  In  addition  to  carrying  two- 
thirds  of  our  own  seaborne  trade  and  half  the  sea-borne  trade  of  the 
world,  we  also  financed  and  insured  more  than  half  the  world's  trade. 

The  advance  in  prices  could  not  be  fairly  ascribed  to  the  inflation  of 
the  currency  ;  it  was  entirely  attributable  to  the  war,  which  on  theonu 
hand  produced  intensification  of  demand,  and  on  the  other  an  obstria- 
tion  of  supply.  Great  as  had  been  our  achievement  in  tho  past  ',i\  years, 
a  wider  and  more  difficult  task  awaited  us  in  the  immediate  futiuv,  but 
the  splendid  staying  power  and  power  of  organisation  of  the  British 
jjcople  inspired  the  belief  that  we  should  overcome  the  difficulties  of 
demobilisation,  and  reorganise  /)ur  industrial  life-  in  as  complete  and 
cfficicot  a  manner  r.s  wc  had  organised  for  war. 
*  *  *  * 

Electric  Smelting  Progress  in  Sheffield. 

The  annual  report  of  the  Sheffield  Chamber  of  Commerce  states 
that  the  past  year  has  been  one  of  unprecedented  activity  in  nearly 
all  branches  of  Sheffielcltrade. 

The  call  for  new  types  of  steel  was  responded  to  with  a  promptitutlc 
which  gave  complete  satisfaction  to  the  authorities.  The  ever  increasing 
demand  for  high-speed  steel  and  for  alloy  steels  for  aeroplane  construction 
is  being  etiectually  dealt  with.  A  feature  of  the  year  lias  been  a  further 
and  very  considerable  increase  in  local  facilities  tor  producing  the  open 
heart  h  heavier  classes  of  steel,  and  a  further  important  advance  in  making 
steel  by  the  electric  method  may  be  reported.  In  several  instances 
Sheffield  has  taken  up  successfully  the  manufacture  of  commodities 
which  this  country  formerly  obtained  from  enemy  countries,  and  it  is 
jjossible  to  report  progress  in  making  Great  Britain  independent  of  foreign 
markets  as  regarcis  certain  materials  or  finished  goods. 


Electricity    Supply. 

Exteiision.s. 

Bath. —  It  is  proposed  to  sell  the  Diesel  engine  set  and  to  replace  it 
by  a  turbo-alternator. 

Belfast. — Last  week  the  Council  in  Committee  decided  by  a 
majority  of  oivr  to  proceed  with  the  erection  of  a  new  electric  power 
house  on  the  East  Twin  Island,  at  an  estimated  cost  of  £:ilO,tKltl, 
but  sidjseqiiently  the  matter  was  postponed  for  a  week. 

In  the  course  of  a  long  report  on  the  subject  the  consulting  engineer 
(Sir  .lohn  Sncll)  stated  that  the  desire  of  the  Ministry  of  Munitions,  that 
the  Corporation  should  give  a  large  supply  to  Messrs.  Workman,  Clark 
&  Co.'s  extended  shipyard,  had  entirely  changed  the  position  at  Belfast. 
He  had  discussed  the  matter  fully  with  the  vice-chrirmaii  (Couucillor 
Riddell)  and  the  electrical  engineer,  and  he  also  had  a  conference  with 
Mr.  A.  B.  Ilridlcy  (Director  ot  Klectric  Power  Supply)  at  the  Ministry. 
He  (Sir  .liiliii)  emphatically  rei'ommended  the  Corporatinn  to  give  thai 
supply  t.o  .Messrs.  Wiukman,  Clark  &  Co.  If  Ih  cCorporatioii  declined 
that  responsibility,  tlini  they  might  give  up  all  hope  of  developing  the 
underta.king,  for  it  \v.',s  from  future  power  sup|)ly  that  the  ma.in  develop, 
nieiits  would  arise,  and  it  was  only  from  such  develnpments  that  a  cheap- 
eniug  of  the  supply  to  existing  classes  of  customer  wiuild  be  brought 
about.  If  the  proposed  new  sujiply  were  granted  the  nuiNiiiiinu  load 
would  not  lie  less  than  12,850  kw.,  t.nd  the  plant  installed  gave  a  maxi- 
muiii  oiitoiit  of  17.300  Uw.,  leaving  -1,450  kvv.  spare  plant  Uir  three  classes 
of  supply  traction,  general  d.e.  r.iul  the  a.c.  supplies.  If  the  0,000  kw. 
set  broke  down,  it  was  obvious  tliat  there  was  insufficient  reserve  plant. 
The  Corp(U'i',tion  must  lake  it,  Iherefoie,  that  theshipyr.id  supply  could, 
not  be  Klveii  without  a  nccoiuI  5,000  to  (i,000  kw.  I  urbo.allcrnivtor. 
He  would  not  accept  the  res|ioiiKibility  of  giving  the  new  supply  withoul 
ll'i-,l  sccoiiil  i(et,  and  lie  should  e\eii  withilrr.w  from  his  posdion  as  con- 
imltiiit  if  it  were  peiniiiled  in.  The  Corporation  would,  he  fell  sure,  see 
that  there  was  no  rllerniilive  poliej^,  and  woidd  ilei  idc  lo  give  the 
Hhipvard  HUppIv  and  .to  inslal  the  necessary  further  planl  liv  the  aut 
of  lillil, 

III'  would  prefer,  were  if  possible,  to  put  the  plant  iulu  I'last  Bridge 
Htrei't,  but  I  here  were  iliffieulties  in  the  way  of  that  project  which  would 
evi-iitiuilly  mean  wasted  capilr.l.  Tlie  r'Ueriu'.tive  was  to  put  both 
0,000  kw.  MclH  into  li  arsi  Hcctlim  of  the  new  hr.rboiir  stulion.  when  many 
of  Ihe  prcHcul  difficulties  connected  with  Kast  Bridge  street  wniilld  dis. 
appei-.r.  It^i'.s  the  proper  and  right  pulii  y.  luit  il  meant  a  hirgi^r  cxpeii- 
dilme  ol  capital  now,  i ml  Iheie  wmMd  be  dillicully  in  getting  steel  for 
the  powiTlinime  building  and  Jer.il  for  Ihe  extra  cables  reipiiicd.  Tin- 
iilliTiuitive  eiitimiites  were:  (ii)  Kvtension  at  Kast  Bridge-si  reel  (Iwn 
0,000  kw.  Hi-l-i)  itnd  iiicliidiii'.'  I  !l  cNpcoilithic  rccenllv  voted  (3  lolarics. 
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■&<■..  £70.000),  £1211.01111 ;  or  (h)  11)  new  harbour  station  (two  6,000  kw. 
sets)  and  connecting'  li.l.  caWes  to  East  Bridge-street,  £255,300,  and  (2) 
8  rotaries,  switchgear,  li.t.  tables  Ea.st  Bridge-street  to  ('ha|)el-lane,  &c., 
as  recently  voted,  £.),j,2.")0.  a  total  of  £310.750. 

If  two  fi.OOO  kw.  set.s  were  ti.ved  at  East  Bridge-street,  he  estimated 
that  the  <  'oiporation  could  carry  on  until  1921  at  the  latest,  but  any  other 
development  such  as  that  now  before  the  Council  in  lonncction  with 
llessrs.  Workmen.  Clark  &  Co.'s  shipyards  would  reduce  the  j)eriod  and 
make  the  new  station  necessary  at  an  earlier  date.  But  at  latest  in  1921 
the  new  station  must  \>e  liegun.  The  harbour  site  wr>uld  mean  p.n  annual 
saving  at.  once  in  the  handling  and  saving  of  coal  of  £7.2.)0.  to  which  must 
be  added  the  reduced  co.st  of  repairs  and  saving,  through  higher  efli- 
cienc^  all  round,  in  boilers,  condensers  and  pumping,  of  £22.000  per 
annum,  at  present  prices  due  to  the  larger  new  sets.  What  he  misiht  call 
wasted  capital  in  the  East  Bridge-street  scheme  amounted  to  £13.000.  of 
which  £t>.0(K>  was  for  a  new  3ti-in.  pijje  and  three  special  pumps.  Interest 
;ind  sinking  fund  on  the  extra  expenditure  of  £175.000  for  three  years 
(at  most)  would  l)e  £42.000,  and  against  that  they  had  three  years' 
additional  e<onomv  (at  £7,250)  £21,750  :  saving  of  '  wasted  "  expendi- 
ture  at  Ea.st  Biidge-strcct  at  least  £13.000,  a  total  of  £:U,7.50.  Thus, 
if  there  wa.s  not  likely  to  bo  any  material  reduction  in  the  cost  of  ])lant 
bitween  1918-19  anil  1921-22.  the  only  extra  cost  to  the  Corporation  in 
building  the  harbour  .station  immeiliatcly  was  at  worst  some  £7.000. 
The  position  in  Belfast  w:-s  really  most  dilliiult  :  had  his  recommenda- 
tions ill  1914  Ijeen  then  carried  out  tho.se  difficulties  would  have  been 
saved.  The  ('or|)<jri',lion  was  getting  into  even  greater  difficulties, 
which  presi'ntly  might  become  disastrous. 

There  was  di.scu.ssion  im  the  motion  for  the  adoption  of  the  report, 
and  an  amendment  was  moved  that  in  view  of  the  magnitude  of  the 
proposed  extensions  and  the  large  capital  outlay  involved,  a  B])ecial 
eonimittee  be  appointed  to  cimsider  the  situation.  The  voting  was  equal 
—  Iti  for  and  10  against — buW  the  l.oril  Mayor  gave  his  casting  vote 
against.     It  was  then  decided  to  adjourn  the  question  for  a  week, 

Leith. — The  Council  is  reconiniendcil  to  install  additional  plant 
at  the  electricity  works,  incliiilliig  two  new  I.."!*!!!  kw.  electric  gene- 
rator.", at  an  estimated  cost  of  t.jli.OUd  for  d.c.  plant  and  al;out 
£.-)2..")(H»  for  a.c.  pl.iiil. 

Pembroke  (Dublin).  -An  inquiry  was  held  last  week  into  tlio 
application  of  the  Council  for  sanction  to  borrow  money  for  exten- 
sions of  the  electric  supply  undertaking. 

ShefiBeld. —  The  L.d.  Board  has  sanetioiu'il  the  borrowing  of 
£11. 125  for  railway  sidings  and  capstans,  cables  and  auxiliary 
board,  fan.s  for  l>oiler  house,  aeeunudntors,  &e.,  for  the  electricity 
undertaking. 

Stoke-on-Trent. — The  UC  ISoard  has  been  u.sked  to  sanction  n 
loan  of  17.:;  Ill  for  the  electric  xupply  department. 

General. 

Clapton  lYorks).  'I'lic  rrli;iii  Cuiinc  il  has  acccpttd  the  lernis  of 
ISraflford  Coipnutinii  (i,i   I  hi-  .-oppl\  of  electricity. 

t'  Increased  Charges  for  Electrical  Energy.— The  duugrs  for  current 

lit  the  following  places  are  being  increased  : — 

Dawlish  Council  has  a>.Heiited  ro  (he  proposal  of  the  local  ehclri<' 
lighting  company  to  increase  its  charge  for  current  by  n  further  10  per 
cent.,  making  the  charge  lid.  iht  unit,  plus  20  |>cr  cent. 

At  HirmingliPim  th'-  charges  arc  U'ing  incrcawd  by  10  (K-r  cent,  in  the 
«aiW'H  of  the  traction  supply  ami  high- tension  consumers  having  a  sliding 
iicah'  varying  with  the  price  of  coal.  Kor  other  consumers  the  incrpases 
vary  from  )d.  to  Id.  iht  unit. 

At  York  the  eiigjnciT  is  to  confer  with  large  eonsiiiucrs  having  »grep- 
mrntH  as  to  n  proposed  incn-aae  in  their  |myineiils.  and  other  consumers 
arc  to  |my  33^  over  pre  Miir  rates  (mm  the  end  of  the-  prociit  i|UArter. 

.\t  Ijiverpoiil  the  I'harges  (or  current,  except  tn  i  MiiHumers  having 
agrMMiienIs  prnvidiiig  (nr  a  xlidiiig  scale  regulaleil  by  the  price  o(  coal, 
are  to  Im- increaied  by  17}  per  cent,  in  addition  ti<  I  he  ini  iciiic  of  121  |>er 
cent,  aulhoriw'il  by  the  (  oiiiiril  on  Dec.  1  Inst.  In  tin-  cii«e  of  consumers 
Willi  sliding  Miale  ngrcem<<iil<  the  priiiei|iAl  chnrgoi  are  to  1m>  iiicn-iuird 
by  12]  |M-r  cent.,  to  which  the  vnrinlions  <le|MMidcnt  on  cost  o(  cokI  are 
to  Ih<  ivililed.  In  (lie  rail'  o(  agreeiiienis  willioul  n  sliding  scalo  30  |>i'r 
cent,  is  to  be  nildi'd. 

The  (.ondoii  KIritric  Supply  Corpii.  pr<i|MiM<ii  to  increiiitr  itn  ehkrgm 
by  a  |MT  cent.,  making  25  |>ir  lenl,  over  lire- war  rale". 

"  At  Dnrwen  the  elmrgii  are  to  Ih-  Im  rru»cil  by  20  |H'r  eriil. 
V^AI   hiibliii  the  riklo  (or  liuhting  and  (or  (hiwit  are  liring  incrposeil  by 
jd    and  |d.  |H'i  iinii.  ,.    v..U..\^ 

At  lila'<i/iin  I  Ik    I  I  all  iiicreoiiii 

0(ll   Id.    |K'I 

At     Hove   I  lie    I   ,     I 

(lul  rate  lioiii  7. 1.  I,,  7  ^l  .  >,. 
nnn  hour  and  lid.  nlli'r.  and  II 
'2>i   to2id  .ih.Minb,  a'...  ..•. 


\i    111.    I.|,  .  ,1    ,  ,   ., 
or  .  >on  o>  ..n    Vpnl    I 

RothorhUh(«  Tunnel. 

'titllH     iiotIK'    t<i    the 


thil  lighting 

I.-  I  .  I.e  S.I    |MT  unit  (or 
.'.'  IS  t<i  In'  iii>  <vixw\  (rom 

nl r  and  I  id    alter. 

.11.,  ,111  nil  rea'o  o(  III  |ier  cent,  iu  tho 

|H'r  ernl.  will  Ih>  made  In  the  charge* 


lb  riiiondM>v  llonnigli  Coiiiieil  Ims  given  iii\ 
I. ,(■<■.   Ill  liptennine  the  agriM'nient  (ilatnl 
Iav  H,   IIMIH)  fur  tlie  tuipply  of  Hcrlriral  rnrrgy   (or  Uotherliitlio 
lUirl. 


Stretford. — ^Negotiations  are  proceeding  with  regard  to  the  pro- 
bability of  a  demand  for  electric  power,  approsiuating  '3,000  hj., 
for  a  proposed  factory. 

Mr.  J.  ^V.  Robertson,  electrical  engineer  to  Salford  Corporation,  ha* 
been  appointed  as  consultant  to  advise  in  respect  of  a  pending  scheme 
of  bulk  supply,  iir.  T.  L.  Miller  has  been  appointed  consulting  engineer 
for  a  further  year  at  the  usual  fee  of  £2l).  5.s.  to  cover  the  preparation  of 
a  quarterly  report  on  the  working  of  the  station  and  coudititm  of  the 
plant. 

Wishaw. — The  wlarj-  of  the  burgh  electrical  engioeer,  Mr.  C,  T, 
Astburv',  has  been  increased  by  £.50  a  \ear.  _j  _^ .^^ 

£lectric   Traction. 

BournemoUth.^The  Corporation  has  decided  to  devote  £3,C00 
out  of  p  i-st  year's  profits  on  the  tramways  to  relief  of  rates. 

Darlington. — In  movijig  the  adoption  of  the  minutes  of  the  Elec- 
tricity and  Light  Railways  Committee  at  the  last  meeting  of  the- 
Coqioration,  WA.  Sir  Chas.  Stanuer  said  there  had  been  an  increase 
in  reveinie  on  the  light  railway  department  of  considerably  over 
£2,tX»0  on  the  year,  and  he  honied  it  would  be  increased  to  £3.000 
before  the  year  closed. 

Djncaster — The  acting  electrical  and  tramways  engineer  (Mr,  S- 
Roberts)  has  tendered  his  resignation  to  the  t'oq>oration. 

Edgware  and  Hampstead  Railway.— The  London  Kleetric  Railway 
Co.  has  applied  to  t!ic  Hoard  of  Trade  for  an  extension  by  one  year 
of  the  times  liiiiitod  for  the  acquisition  of  lands  and  completion  of 
certain  work.s  in  connection  with  the  construction  of  the  line. 

Electric  and  Petrol  Vebicles. — The  annual  reiwrt  on  the  operation* 
of  the  t;ia.sg(rv\  nuinici])al  cleansing  department  for  the  year  ende<l 
Jlay  ."Jl  last  gives  the  loUowing  information  in  regard  to  [ictrol  and 
electric  wagoiw  used  by  the  department  : — 

Two  petrt.l-drivcn  motor  wagons,  each  of  3  tons  carrying  cajmeity. 
have  been  used  since  the  beginning  of  1913  for  the  removal  of  domestic 
refuse.  Whilst  t  hese  wagons  arc  advantageous  in  some  res|HH-ts,  notably 
in  the  rapid  transit  of  the  material  to  the  destructor  works,  the  cost,, 
due  mainly  tc-  the  numerous  .stoppages  during  the  process  of  collection, 
does  not  cempaie  favourably  with  horse  haulage.  The  figures  are  :  for 
mutortraction,3s.  9-.52d.  i>er ton  and  for  hcrsc  traction  3s.  3-15d.  jHTton. 
Extensive  repairs  have  again  been  required  by  these  mat-hines.  and.  on 
several  occasions,  they  have  been  out  i  f  connnission  owing  to  the  diffi- 
culty o(  obtaining  materials  (or  carrying  out  the  necessary  repairs. 
Experiencetl  drivers  and  mechanics  are  difficult  to  obtain,  and  the 
machine.-,  are  labouring  iiniler  a  severe  handicap  under  present  conditions. 
Two  •■  Edison  "  2tcui  electric  vehicles  have  been  purchased  and  were 
put  into  commission  on  Dec  13.  lOIti,  and  May  I.  1917,  rc-iM.  lively., 
and.  so  (ar,  seem  to  be  fiiltilling  expectatiins.  'i'he  costs  for  t  he  pjirtial 
period  are  2s.  10't).">d.  [K-r  ton.  compared  with  3s.  3  1.5d.  per  X'<n. 

Newport  (Men.)-  The  Tramways  Committee  recommend  the  ex- 
tension of  the  tramway  lines  from  the  present  terminus  to  the 
Channel  Dry  Docks,  a  distance  of  nearly  a  mile.  ,    ►»tl'^>« 

Nottingham.-  The  chaiiman  .if  the  Tramways  Cominiltoe.  Mr. 
K.  II.  Swam,  announced  at  the  last  Council  lueetii-g  that,  in  i-ouse- 
quencc  of  the  111  cut  war  bonus  to  the  employivs,  the  tramway  fares 
will  be  r.ii.-.<-d.  I      g>„    I 

Tramway  Dispute,  The  tramway  ilispnte  lias  been  settle«l.'und 
the  Committee  on  I'loiliution  have  issued  an  award  which  pnic'- 
tieally  concedes  the  entire  claim  made  on  behalf  of  male  and  female 
Irmnwiiy  and  omnibus  workers  for  t!l  a  w.vk  over  tb.-  i-rc  «,ir  rates 
of  the  grades  cniiccriicil 

Telejiraphy   and    'lVlt'i»l>*»»>> 

Baltic  Submarine  Cables.  The  Times"  annoiimvs  llml  llie 
••I'nMtN  between  tb.  Kiis-sianand  Kinnish.Siviel  Uepul.liri«iirovidiw 
for  the  cva.  ualii.ti  of  I'liilaiid  bv  the  I'etrograd  Bolshevik  troops  Hiid 
the  traii-«fer  to  th.-  linliisli  S.viet  of  all  Mate  aii.l  ..(her  property,  vte.- 

I,  ,.  ,,.,„„., ,1  u,  .  iK.   r,t,,,...,.i  S..V,..  .  v,,|,i. 

(or    I- 

I'et., 

Mum 

the     (...T.l     N.-.il..  lo      l.l.^;i.q.l.     I  •-.     I'-i     ll'i"     ' 

Nyslft.l  to  .Sw.-.l.-u  VI,    the  Aclaii.l  IsUn.l-. 

Cuemsey  St«te  Telephones,  TIh'  .ueount«  of  tl>e  Ciirmnry  M«t.' 
Telephone  Deparlni.nt  for  the  v  ear  elided  iKv.  31,  ltU7.  »how  lotnl 

recent"  VT.xlo,  while  the  e>,-M-        -   •     ■    '  -    -'-^ '•'•>•»>» 

olli.  . 

int.  I 

depi. 

(eoiiip..i.-.l  '!»    1'"^  -  ...         I  1 

lines  is  2.:;  -I)       I'"'  'otMl  niimlH-r  ol  i.nl>i«-ril>rrs  aiul 

public  .all-  "       ..  ■  .  lini  n-aw  lt«>,72l). 

New  Fttnch  High  Power  Radio  Station.     H  i»  annoim. <nI  timi  ib. 

Knn.  h  Naval  aiitli..riti.-«  li,.M  n-.iiitly  ejx-ct.-.l  wlliil  Is  .  laimetl  1..  b. 
the  in  isl  p.iweitiil  wirehw  station  in  Ihe  wgrUl.nml  »hiehi"«  niwiblo 
of  M'liiling  me'u'rttp'*  »»  far  »»  Anstralw, 


till-.  In-.nsler 
I  >iig 
.1 
-  -I  i.> 
Irom 


inelii.lisl  wiirkim;  losls 
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Miscellaneous. 

American  Hospital  Train. — A  hospital  train,  coustiucteJ  at  the 
Great  Central  Railway  Carriage  Works  for  the  United  States  Army 
Medical  Department,  will  be  on  view  to  the  public  at  ilarylebone 
passenger  station  to-morrow  (Saturday)  from  11  a.m.  to  8  p.m.  The 
charge  for  admission  will  be  Is.,  and  the  proceeds  will  be  handed  to 
the  Red  Cross.  The  complete  train  consists  of  Hi  cars,  and  provides 
accommodation  for  416  lying-down  cases  and  645  sitting-up  cases. 
Every  convenience  and  comfort  that  military  medical  officers  can 
suggest  has  been  provided. 

Electrical  Trades  Benevolent  Institution.— The  appeals  which  have 
been  made  through  the  electrical  press  during  the  last  few  months 
are  beginning  to  make  themselves  felt,  for  on  March  1  the  Electricals 
held  a  first  class  concert  in  aid  of  the  funds. 

The  G.E.C.,  who  have  always  liberally  supported  the  Benevolent 
Institution,  otiered  the  use  of  their  showroom  for  the  concert.  During 
the  evening  appeals  were  made  by  Jir.  R.  Howard  Fletcher,  M.I.E.K 
(chairman  of  the  Western  Section  of  the  Institute  of  Electrical  Engin- 
eers) and  -Mr.  W.  A.  Ohamen.  M.I.E.E.,  resulting  in  a  sum  of  £23  heins.' 
collected,  promises  made  for  other  amounts,  and  new  members  ji  iniiiir. 
Cardili  has  now  17  members.  We  understand  that  the  Bristol  elect  licaN. 
who  are  always  in  friendly  riA-alry,  intend  arranging  something  on 
similar  lines  in  the  near  future  and  ""  going  one  better."  Will  other 
towns  please  copy. 

The  Gattie  Clearing  House  Scheme. — The  Commereial  Committee 
of  the  Hon.sc  of  Commons  has  a])pouated  a  sub-committee  to  con- 
sitler  Mr.  (;attie's  scheme  of  a  central  goods  clearmg  house  for 
railwa\  s  entering  large  towns. 

Jlr.  Caftie  recently  attended  before  the  Committee,  and  the  idea  is 
favoured  of  an  experiment  in  n. seaport  town  where  the  system  could 
be  applied  to  the  work  of  the  docks  at  little  expense,  or.  alternatively. 
it  niitdit  be  tried  at  some  large  provincial  town,  such  as  Leeds  or  Msn- 
ch.-st.-r. 

Labour  Demobilisation  Problems. — The  Minister  of  Labour  recently 
appointeil  a  large  and  repre.scntiitive  Committee  to  advi.se  hun  on  the 
l>roblem»  arising  out  of  demobilisation  of  the  forces. 

The  Committee  will  consider  the  questions  connected  with  the  re- 
isettlement  of  soldiers  and  sailors  in  civil  life,  and  also  the  disbandnicnt 
of  munition  workers.  Mr.  (ie.orge  Roberts  (Minister  of  Labour)  is  cliaii - 
man  of  the  Committee,  Lcrd  Burnham  vice-chairman,  Mr.  W.  Windliam, 
C.  HE.,  socretary.  and  Mr.  H.  C.  Marks  assistant  secretary. 

Manchester  College  of  Technology. — The  governing  body  have 
decideil  to  alter  the  name  ot  the  Manchester  School  of  Technology  to 
the  .Manchestii  College  of  Technologj'. 

ReyroUe's  Roll  of  Honour.— In  our  issue  of  the  1st  inst.  we  stated 
that  2a  of  the  stafi  and  employees  of  Messrs.  A.  Reyrolle  &  Co.  had 
joined  H.M.  K<irces.  We  are  informed  that  2.5  per  cent,  (andnot  25) 
<if  the  whole  of  the  cm])hiyces  have  joined. 

Tenders  Invited  and  Accepted. 

Static  Transformers. 

.Ma.miiksthk  KIcitricity  Conimitt<-e  recpiire  tenders  bv  10  a.m. 
April  2  for  the  supply  and  erection  of  three  S,tK«)  k.v.a.  :}:},00()-volt 
Ihrce  phaM-  static  transf  mners.  Specifications,  &e.,  from  Mr 
K.  K.  llngl.cH.  Town  Hall,  Manchester. 

Electrical  Stores  and  Fittings.  - 

'I'.rn.l.-rs  arc  rcjiiirc<l  by  lirsl  jiost  .March  18  for  six  or  12  months' 
Mipply  of  c|cc(ricu|  goods  u>  the  ( 'iiksiiikk  County  Asylum,  I'ark- 
Bide,  M«.<lcMlield.     ForiiiM  of  tender  from  the  Clerk  of  the  «.sylum. 

WK1T.MINSTKB  CuanlianM  re.piire  lenderH  by  noon  March  2(1  for 
Hix  montliH  Bupply  of  electric'  iiinipH  and  fittingH,  engineern'  sundries, 
Ac.  Kormn  of  tender  from  the  Clerk,  I'rineesrow,  Bucklnghiuu 
rnliuc-road,  I.4indiin,  S.W.I. 

Tenderi.  are  rcpiiri-il  lis  March  .1(t  for  si.x  months'  supply  of  electric 
IHtuiUH  for  iniwhinery,  .liU,  paintN,  &e.,  for  the  .Midh.th'ian  IVebles 
A»vlimi.  HosKr.vsi.KB.  Koriiidof  U-nderfrom  thcClciU  and  Slcwanl, 
lit,  llcnutroH,  Kditibiirgli, 

irii  I'AKK  Cuardianx  recpiire  U-nrhis  |,v  nion  March  21  for 
.citlii.'  cicclrical  and  engiiieert*  siippli.'-H,  ii„nm  .ngery,  &e. 
f  tender  from  the  CIc-rk.   I."..  Iliuh  I'aik  Htrcc'l,  Lixerpm)!. 

\.A,..„,      ^f,,^  I.     The  Klwtrlcils     and    TramwavH    Commiltce 

'  ilcuice  ol   McdHix.    I'riuMT  A   Clmjniern'    tender 

dli-rnalor  wt,  llie  alternator  l<i  be  »ci|>plied  by 

H4ii>HMcv.  The  (  ..r(H,ruti..M  Iicch  |,|a....l  an  c.rdcr  for  a  «,il,.r  lid>c- 
l.c.llcr  with  UnlMcck  A  Wilcox  i,|  CI/.mmi. 

BABKim-IS-FlBNr.Ms.  K„r  the  mipply  of  »  tlirl.o.all.riial<>r  the 
•  oiliicil  liim  nrr«.pt  cj  the  lender  of  .1.  Ilcwilen  A  C„.  „|  II.-,.;JH7. 


Business  Items. 

Messrs.  Malcohn  &  Allan  (Ltd.),  of  Kmgsway  House,  Kingsway,. 
W.C.,  who  are  w'ell  Icnown  as  electric  power,  lighting  and  mechanicall 
engineers,  announce  that,  owing  to  their  premises  having  been  com- 
mandeered by  the  Government,  they  have  moved  to  Gosehen- 
buildings,  12-13,  Henrietta-street,  Strand,  W.C.2  ;  the  stores  en-- 
trance  is  at  31-32.  Maiden-lane,  Strand.  The  company's  telephone- 
remains  Gerrard  -t986. 

Messrs.  Malcolm  &  Allan  (Ltd.),  499,  Eglinton-street,  Glasgow, 
have  secured  the  sole  agency  for  Scotland  from  Automatic  &  Electric 
Furnaces  (Ltd.)  for  the  sale  of  the  Wild-Barfield  electric  furnaces  and 
steel  hardening  equipment.  • 

A  new  company,  entitled  Railless  (Ltd.),  has  been  formed  to  take 
over  the  patents  and  good  will  of  the  R.E.T.  Construction  Co.  (Ltd.). 

The  title  indicates  its  objects  and  it  will  work  the  well-known  R.E.T. 
system  which  has  been  operating  successfully  for  several  years  in  various 
towns,  including  Leeds  and  Rotherham  at  home,  Boksburg  and  Bloem- 
fontein  in  South  .ifrica,  and  .Shanghai  in  China. 

Messrs.  John  Birch  cV-  Co.  (Ltd.).  2,  London  Wall-buildings.  E.C.2, 
have  secured  the  export  rights  of  Railless  (Ltd.). 

V.I.R.  Cables. — A  usefid  booMet,  giving  data  and  net  prices  (per 
mile,  per  coil  and  per  yard)  of  V.I.R.  cables,  has  recently  been  pub- 
lished by  Messrs.  Johnson  &  Phillips,  Charlton.  S.E.  7.  the  booklet 
has  been  got  out  juimarily  to  assist  contractors  in  estimating  vork, 
and  it  should  ])rove  very  useful  for  this  purpose. 

E.H.T.  Transformers  for  Special  Purposes.— A  recent  series  of  leaflets 
issued  by  Messrs.  Johnson  &  Phillips  ( Ltd. )  sIigavs  a  number  of  specia 
transfonners,  the  construction  of  which. is  worth  study. 

The  frontispiece  shows  a  100,000-volt  type  suitable  for  various  appli- 
cations where  extra  high  voltages  in  comparatively  small  units  are 
required.  The  series  covers  tran>formcrs  frcmi  .')(»,(I00  to  150,000  volts,, 
outputs  down  to  5  k.v.a.  being  supplied  for  .")0,000  volts,  and  from 
10  k.v.a.  for  higher  voltages.  Among  the  uses  for  such  transformers  are 
mentioned  : — Testing  dielectric  strength,  electro-culture  and  various 
electro-chemical  processes.  Other  particulars  refer  to  transformer  pillars 
outdoor  sub-station  transformers,  and  transformers  for  test-rooms, 
laboratories  and  wireless  installations. 

Portable  Electric  Tools.— The  Sun  Electrical  Co.  (Ltd.).  118-120. 
Charing  Cross-road.  W.C.2,  have  just  issued  their  revised  list  of  Sun 
])ortable  electric  tool.s. 

Particulars  and  pric^es  of  the  series  arc  given  and  the  list  includes 
•jrinders,  drills  and  cjther  labour-saving  tools  which  are  in  use  in  the 
leading  engineering  works  and  aeroplane  factories. 

X-Ray  Plates. — Messrs.  Watson  &  Sons.  ]9().  (>reat  Portland- 
.strect.  London,  W.,  have  issued  a  revised  price  list  of  their  Sunic 
X-ray  plates. 

Lciquidations,  Alt. 

A  meeting  to  receive  an  account  of  the  w  inding  up  of  the  Imraisch 
Launch  it  Boat  Co.  (Ltd.)  will  be  held  at  theManchester  Hotel, 
.Mder.sgatc'-street,  Lonon,  V.A'..  on  April  16. 


Companies'    Meetings  and    Reports. 


Metropolitan  Electric  Supply  Co.  (Ltd.) 


.held. 


.\l. 


IV.  Mr.  A.  W.Tmt 


The  3 1  St  onlinary  ycncnil  rm-cl 
(llic  cliiiirman)  presiding;. 

The  SK,CI!KT.\I?V  (.Mr.  I'.  Iliinvdl.  F.C.I. S.)  luivinj;  i-end  the  noticci 
convening  tlic  niceting  and  the  auditors'  rcpciii. 

The  CII.MH.M AN  slated  that  the  gi-oss  revenue  for  the  past  year 
amounted  to  i;3LS.2l(l.  an  increase  on  that  for  the  previous  year  of 
ttll.3tl7.  or  a])|)ro.\iniately  15  per  cent.  The  increase  in  gross  revenue, 
which  was  higlily  satisfactory,  was  to  be  accounted  for  to  some  extent 
by  the  inciciised  cluirges  which  it  had  been  iiccc-s.saiy  to  impose  upon  the 
consunierK  to  meet  a  part  of  the  lar^c  iiuica.scs  in  the  cost  of  generaticm, 
particularly  in  coal  and  wages,  and  also  in  the  cost  of  distribution.  The 
greater  part  of  the  increase  in  revenue  had  been  due  to  pii\vc>r  supply. 
The  progress  in  the  Company's  western  area,  where'  lice  largest  power 
consuniers  were-,  had   been   very  siitisfaclcuy  cicning  I  he  ycuvr  and  had 

ordy  I n  limited  by  the  caiiacity  of  the  existing  plant  and  mains.     The 

revenue  froiii  lighting  still  continued  to  sulfer  from  public-  lighlinu  res- 
trictions and  liMiu  the  Summer  Time  Act.  Tlic>  dircitc.is  had  hoped  that 
eccuicMiiies  cllcilcil  clurini!  the  ycai  would  liavc>  been  icllcctcd  in  the 
accountH,  bill  those  liaci  been  iiicu'c  t  lian  countcrbaliiiiccd  by  the  addi- 
tional charge's  that  had  I II  put  U{ioii  lliiMU.     TIicii\mmc1  by  the  Ministry 

of  .MiinitioiiH  of  ,1  12.5  pcu-  cent.  incicii«c  in  uagcs  to  c  ciliiin  classes  in  the 
ciigiiic'cring  iiiid  Kliipbuilcliiig  traclcv,  iiiiihccI  consiilcncblc  iinivsl  among 
labour  ycMii-ially  and  the  electric  nl  workers  prlilioiic-cl  that  the  increase 
slioiilcl  be  inucle  appliciible  to  tlic'iii,  Tlic-  supply  d.mpanicK  were  in- 
fonncMl  by  I  lie  <  iovcrnmciil ,  in  reply  to  llieir  inc|uiry,  that  Ihv  c-lci^trieal 
workciK  cliil  not  riimc'  wit  hire  the-  siiipc  of  I  lie  iiwaicl.  As  11  strike  was 
iiflcTwar4»  tliiiT.lencd.  I  lie  ( loveriimc'iit  oidercd  an  iirbitiat  ion  before 
Sir  i;cMi.  Askwilli  unci  on  .bin.  7  l»i«l  the  award  of  \2\  per  cent,  was 
Uranted  tn  nil  iiicui  in  the  emplovnii-nt  of  London  supply  c'ompanies,  not 
from  the  cl'lc  of  the  aw.ircl,  licii  to  dale-  back  to  i)rt.  13.  IH17,  and.  in 
acldition.  Ill"  I'w.trcl  of  I'l"  ( •.lutnltt,.,.  ,,r  |'i-,i,|iiclion  nf  an  iMlclitioiK'l  •V''. 
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per  week  was  also  made  applicable  to  them  in  consequence  of  pressure 
put  upon  the  companies.  Owing  to  the  fact  that  the  London  supply 
companies  were  not  invited  to  attend  until  after  the  arbitration  had 
commenced  the  case  of  the  companies  could  not  be  properly  submitted, 
and  that  heavy  increased  charge  was  not  only  imposed  but  ante-dated, 
although  it  was  pointed  out  that  it  was  impossible  for  the  companies  to 
recover  any  portion  of  the  same  from  their  consumers  until  some  time 
had  elapse^l.  It  involved  a  sum  of  not  less  than  £10,0{M)  per  annum, 
apart  from  increases  given  to  the  staff.  He  was  afraid,  therefore,  it 
would  be  necessary  to  make  some  further  adjustment  of  charges  to 
consumers  in  order  that  a  portion  of  that  additional  charge  might  be 
recovered.  The  total  expenses  for  the  year  amounted  to  £l84,.>t2,  or 
an  increase  of  approximately  £2:J,.tOO,  which  would  have  been  greater 
but  for  economies  effeited.  .An  issue  of  debentures  (called  Extension 
Uebentures,  1»17)  to  the  amount  of  £500.000  had  been  created,  and 
£250,000  had  been  issued.  The  debentures  would  be  redeemed  by  means 
of  an  annual  sinking  fund,  so  that  the  whole  of  the  issue  would  be  extin- 
guished by  l!i:{l — the  date  r.t  which  the  London  lounty  Council  had  the 
rii>ht  to  exercise  their  power  of  purchase  of  a  certain  portion  of  their 
undertaking,  .\rrangementi  h^d  been  made  for  aci|uiring  approximately 
I  he  whole  of  the  preference  and  ordinary  share  ciipital  of  the  I'xbridge 
and  District  Klectrii-  Supply  Co.  as  at  Dec.  31,  1917,  and  the  purchase 
would  !«•  completed  immediately.  An  interim  dividend  at  rate  of 
-  per  cent.  |K>r  annum  was  paid  in  .August  last,  absorbing  £l(t.O(M>,  and 
the  directors  recommended  a  final  dividend  at  rate  of  6  per  cent,  (x'r 
annum,  making  a  total  distribution  for  the  year  of  4  jkt  cent.,  alisorbing 
£:JO,00O,  and  leaving  £4.021;  to  be  carried  forward.  They  were  pleased 
to  fie  able  to  recommend  an  increase  in  the  dividend,  cs]iecially  as  it  was 
accompanied  by  a  substantial  irn'rea-se  in  the  amount  set  aside  to  depre- 
ciation and  reserve  fund,  and  while  the  diviilcml  co\dil  not  be  regarded 
as  satisfactory,  it  was  at  least  an  indication  of  progress.  He  ho|)ed  when 
the  war  was  over,  if  it  was  im|>ossible  to  do  so  before  then,  the  electric 
""('P'y  companies  would  seriously  consider,  in  their  own  interests,  as 
well  as  in  the  interests  of  their  consumers,  some  plan  of  amalgamation 
of  interests.  He  was  more  than  ever  cimvinced  that  the  .salvation  of  the 
situation  anil  the  proper  development  of  the  supply  of  electricity  within 
the  l»ndon  area  lay  in  that  direction. 

The  motion  for  the  adoption  of  the  report  end  accounts    was  carried 
unanimously. 

South  London  Electric  Supply  Corpn.  (Ltd.) 

The  ordiniirv  :;ctici:'i  njciliiii;  of  sliiirclinldcr-  wits  held  on  Tuesday 
.Mr.  .1    .VrH  Kirn  ).\,  chalnniin  ■)f  I  lie  corporation,  piesiiling. 

The  SKCI'.KT.AKY  (.Mr.  Ili-rbert  Henry  Hoyer)  having  read  the  notice 
convening  the  meeting  and  the  auditors'  report. 

The  CH.MK.M.W  sr.id  the  results  of  working,  notwilhstaniling  the 
didicult  condilioiiB  under  which  the  unrlertnking  has  \»fn  o|M-r»teil,  are 
satisfactory,  anil  they  have  only  been  obtained  by  the  closest  possible 
attention  t"o  every  detail.  The" total  receipts  hail'risen  from  fiO.OST  to 
£ll<l.(i.'itl,  an  imreiise  if  £7,r.lO,  or  nearly  i:<  |H-r  cent.,  but  the  expenditure 
has  rim-n  fnini  £:J0,I>4I)  to  £:J5.717,  an  increase  of  £5.oriS.  or  105  per  cent. 
Hy  far  the  heaviest  item  in  that  increase  is  for  coal,  our  ex|K>nditure  for 
this  having  increased  by  £4.207,  due  not  only  to  the  cost  at  the  pit's 
mouth  Ijeing  increased  by  Covernmenl  order,  but  also  lo  the  greater 
output.  The  price  of  coal  delivered  on  to  our  sidings  is  almut  ilouble 
that  rilling  before  the  war.  and  the  i|U»lity  is  very  inferior,  the  ash  con. 
tents  In-ing  exceedingly  hi«h  and  involving  increased  costs  for  lalwur  in 
handling.  The  capital  exis-nded  during  the  year  amounted  lo  £i:i,.'>52. 
the  major  |Hirtion  of  which  was  for  new  mains  and  londuils.  it  having 
Is'en  neiessBry,  owing  to  the  very  heavily  loaded  i  oiidition  of  our  feeders 
and  distributors  in  the  northern  area,  to  augment  the  supply  there. 
The  o|iporliinity  was  accordingly  taken,  when  the  County  of  l/uidoii 
Company  were  laying  their  I'ondiiits  lor  the  bulk  »iip|>ly  cables,  to  pro. 
vide  additioiii'.l  condiiitH  lor  our  own  piiriHiiu's,  iihI  to  draw  in  ii  new 
feeder  iiible  of  2.000  kw.  cnpncily  for  I  lie  piiip"»e  of  relieving  the 
existing  niniiis  and  providing  nilditional  enpiuity  to  meet  the  deiiiand 
AS  )t  occurs.  This  feeder  ruble  will  lerniinate  in  r.  iii'W  siibslulion  mi  the 
vicinity  ol  our  |irin<  ipnl  power  lonil.  nnd  from  whu  h  all  demands  for 
supply  for  soiiie  time  to  come  i  an  Is'  saliilieil.  llwing  to  great  ilifli. 
eiiilies  encountered  in  obtitining  the  i'ei|Uisil<-  nii'.teriaU  nnil  switehgrnr. 
mill  shortage  of  labtoir.  the  bulk  Hiipfily  from  llie  County  of  l/mdon 
KIcilrie  .Supply  Co  hns  not  yet  U-iMi  nmi'le  nvrilable.  but.  siibjecl  lo  the 
delivery,  now  iiiiieli  overiliie,  of  1'erlr.in  iinrls  in  coniieelion  with  the 
Iritnsforniiiig  ciipamliis.  this  supply  should  lie  available  very  slioitly. 
The  main  supply  cubic  i"  i umpleled  anil  ready  lo  deliver  current  inline 
diately  these  |mrln  are  forlhconitiig.  The  linking  together  of  the  two 
undertakings  will  not  mily  prove  to  Iw  a  source  of  ei  oiiomy  in  «i|ierrtliiin, 
liiit  will  conserve  our  c  a|iiti'.l  re«oiiiee«  through  our  not  having  to  provide 
additional  generating  plant.  We  are  urging  (orward  the  compleLion  of 
this  important  work  ns  fn«l  a»  is  |Mi«sib|r  under  the  riniiinstuni  ea.  The 
eonnei  lions  made  to  the  .  in  iiita  last  year,  rlthoiitrh  not  i|iiite  up  to 
the  previous  year,  were  iic\erlhetr«s  satisfactory,  tin*  ei|uivalenl  of 
a4."H  :t.'>  waU  lampi.  iir  >*7ii  kw  ,  having  U-en  .  .'innecleil.  The  iinils 
•old  show  a  very  snlisfn.  l"r\  im  reose  of  H.M,,*iKH.  <irnn  addii  i..n  of  12  7  |ier 
rrnl.  I'rincipally  thi«  wua  foi  |Miwrr  aupply  lo  (si  lories,  but  the  aiipply 
for  healing  piir|H>srs  h»>  ul»i  innlrrislly  improved,  due  to  the  uu  leasing 
|>opulanly  of  electru'  IhmiIi  r..  The  eoinmercial  aide  of  the  undertaking 
I  again  repreaeiiled  l.\  i  li.   Ini-her  ptollla  ranted  bv  llic  •■ilea  depart inent. 

the  turnover  haviiikt  U mil  niaintalneil  ami  the  .howiuoma  pnvlng 

if  grt-at  lienelit,      W  .    r.       nnio ml  thai    the  same  diMileiid   l>o  (laid  .in 
t  he  orilinary  aliA'  naiiiely,  ,*i  (ler  cent       which  will  alsiorli 

tCI.IHNI.  and   I"  lo  a  griirral  reaerxe   fund   lo  provide 
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arise.  To  depreciation  fund  we  have  allocated  £7,000,  being  the  same 
amount  as  in  the  previous  year,  and  there  will  then  remain  a  balance  of 
£3,425  to  carry  forward.  "The  revenue  for  the  year  has  borne  the  whole 
of  the  war  expenditure  incurred,  including  increases  of  pay  and  all 
bonuses  to  the  workmen  and  staff  to  enable  them  to  meet  the  increased 
costs  of  living,  for  active  service  grants,  and  for  special  aircraft  insurr.nce. 
You  may.  perhaps,  have  seen  the  reports  and  promises  of  future  reports 
by  committees  sitting  in  connection  with  the  Ministry  of  Reconstruction. 
It  is,  of  course,  impossible  to  forecast  the  recommendations  which  will 
be  made,  but  it  is  not  unlikely  that  proposals  will  come  forward  for  the 
erection  of  suiX'r-power  stations,  supplying  large  areas,  in  place  of  small 
stations.  You  may  rest  assured  that  your  directors  will  take  adetpiate 
steps  to  safeguard  your  interests  in  relation  to  any  proposals  which  may 
be  made.  Of  our  employees.  03  arc  with  H.M.  Forces,  representing  42 
per  cent,  of  the  number  employed  and  over  70  per  cent,  of  those  of 
militarj-  age.  The  recent  compulsory  addition  of  li},  per  cent,  to  the 
gross  earnings  of  our  eraphiyees  imposes  a  further  serious  burden  on  our 
expenditure,  and  our  war  percentage  on  accounts  for  electricity  supplied 
has  consequently  had  to  be  increased  since  the  commemement  of  the 
year. 

The  report  and  accounts  were  unanimously  adopted.  The  retiring 
directors  (Mr.  Renwick  and  t>pt.  Bax)  and  the  auditors  (Messrs.  Price. 
Waterhouse  &  Co.)  were  re-elected,  the  proceedings  terminating  with  a 
vote  of  thinks  to  the  chi'.'rma.n.  the  directcrs  and  staff. 


BOURNEMOUTH  &  POOLE  ELECTRICITY  SOPPLT  CO.  (LTD.).— .\t  the 
meet  ill'.' ycstcnhiy  rriiinsd-yl  it  w.i<  icpirtcd  that  the  capital  expendi- 
ture on  the  Bournemouth,  Poole  ;:m\  Brauksome.  Christchurch  aiul  Dis- 
trict and  Pokesdown  orders  amounted  to  £2.230  in  1917.  m.»kin!:  the 
total  expenditure  £495,155.  With  £2,205  brought  forward,  the  total 
amount  available  for  the  year  was  £;{H.120.  Interest  on  delx-ntiire  stoj-k 
to  Dec.  31,  1UI7,  and  interest  on  temjMirary  loans  absorbed  £8,772, 
leiisehold  and  siiecial  redemption  funds  and  interest  £2.112.  and  £8,000 
was  placed  to  reserve  for  depreciation,  &c.,  h-aving  a  balance  of  £l9,23i> 
available  for  di.stribution.  Interim  dividends  on  the  41  \'vr  cent,  pre- 
ference and  the  li  (K-r  cent,  second  prefereni'C  shares,  and  on  the  ordinary 
shares  at  the  rate  of  5  per  cent,  jx-r  annum  for  the  .luiic  half-year, 
amounting  lo  £8,010,  had  U'eu  paid,  and  linal  dividends  on  the  preference 
and  second  preference  shares  for  the  half-year  ended  Dec.  31,  1917,  had 
also  iM'en  paid,  and  a  linal  dividend  on  the  ordinary  shares,  at  the  rate  of 
7  |H-r  cent.  |)er  annum  iless  tax)  was  declared  (making  t>  i>er  cent,  (or  the 
year).  The  total  applications  received  at  Dec.  31  last  amounted  to  the 
cquivulciit  of  12.171  kw..  an  increase  of  712  kw.  for  the  year,  ai\d  the 
total  nuinlH'r  of  units  sold  for  all  pur|K>ses  was  4.834.988. 

BRUCE  PEEBLES  ft  CO.  (LTD.)— The  trading  profit  for  the  year  1917 
amounted  lo  £23.i>lii  14s..  Id.,  and  after  deducting  administration 
ex|K'ii.Hcs,  interest  on  the  mortgage  delH-nturi's,  and  r.lhiwing  for  interest 
accrued  on  the  uiiseciireil  deln-ntun'S  and  for  depreciation,  the  net  profit 
was  £14,584  .5s.  .iil.,  which  is  subject  to  excess  profits  duly  and  control 
taxation  for  l!»ll>  ami  1017,  the  amounts  of  which  have  not  yet  l>een 
adjusted.  The  dirctors  consider  the  results  an'  .satisfactory,  having 
ri'gard  I"  tie-  abieiniial  limes  and  dilliiiilties. 

Crrr  OFLOKDON  electric  UQHTIMO  CO.  (ltd.)- The  tot«l capital 
c\|H'ndiliire  at  Dec.  31.  1010,  was  £2,li.".0.54O  and  the  expenditure  during 
nil  7  on  additions,  extensions  and  replaceiiienis  was  £5.839.  The  amount 
written  off  prior  to  De.-.  31.  1910,  from  n'si-rve  and  fnmi  n-venue  dire»-l 
was  £024..520  and  the  amount  writlen  off  in  r<'S|>ect  of  buildings,  plant 
and  other  works  dismantled  during  1917  was  £29.372.  leaving  the  net 
ex|sndiline  at  Dec.  31,  1917.  £2.008.487.  a  de.nas«-  o(  £23.,533  coini>ar.<l 
with  1910.  The  total  o(  the  rewrves.  including  £17.574  pr.>lM»sed  lo  !«■ 
earrie.1  (orward  lo  1918.  is  £3.VI,43I. 

The  total  n-venue  for  the  year  was  £347.979  and  with  inlen-st  on 
inveslmeiilH  and  discounts.  *c".  (£:<.2O0  19s.  .5d.).  ihe  total  receipts  were 
£.'151.I.SII  (against  £332.930  in  19101.  Dediulinu  e\|>enses  of  generation 
and  distribution  (£111,774),  n-pairs  and  maintenance  of  buddings 
iKa.'hincry.  Ac  (£8,719),  street  lighting  ex|s-nses  other  thon  supply  o( 
elect ricilv  (£3.813),  n-nl,  rotes,  t.kxes.  mnnageiiirnl  e\|M'nM.s  nnd  s|i««ci»l 
•  harges  (■£.S5.2I9),  leaving  £141.001.  to  wl  ich  must  U-  added  Ulance 
brought  (orward  (£17.132).  making  a  loUl  avaiUblr  re\enue  of  £1.'.8,7P3. 
Out  "(  Ihia  sum  Ihe  (ollowing  amounts  have  Isvn  distributed  or  pro 
vided  (or  ;  Inten'st  on  loans,  Ac.  (£2,110),  inten-st  on  first  and  mn-ouiI 
deUnlure  at...  k  (or  year  (£25,125).  intenat  ttansferrrd  to  deUnlurr 
stock     preniiiiiii     n-de'inplion    acounl     (£1.001).    leawhold     redemption 

a unt   (£319),  ronlributiona  lo  eiiiployK's'  provident   nnd   lienevolrni 

(unds,  vVe.  (£1.019).  alon-a  writlen  down  (£21)  and  C'lO.IMHI  has  been 
Iranafern-d  to  lem-rve.  leaving  available  £77.931  The  dirrelors  reiom 
mend  that  Ihe  (ollowing  iliMdenda  (or  Ihe  >ear  U-  dtvlnr.-*!  (less  Isx)  : 
I2».  per  share,  U-ing  at  Ihe  (nil  rale  o(  0  jier  cent.  |«'r  annum,  on  Ihe 
preferen.rahan-ai'nd  HU.  |irr  share,  Immuk  at  n«leo(  8  (lercpnl.  jirr  annum 
Ihe  aaine  rale  aa  (or  the  pri-vious  year.  On  acc.iunl  ti(  these  ilividrnda 
ila.  |«.r  ahnn'  on  ll»e  prelereniT  ami  ordinary  sharrs  was  dlslribuled  in 
.S<.plemlH'r  last  The  i.Mnl  diviilrnda  (or  tlic  year  rinouni  lo  fOO.."W7. 
leaving  I.I  Is-  .  nrri.ol  (..iwnrd  £I7..%74 

The  average    pti.e   i.bli-.ined    |ipr   unit    a.dH    ("i    )" '  "*■• 
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CODNTT  OF  LOMDON  ELECTRIC  SDPPLY  CO.  (LTD.)— The  capital 
expended  during  1917  on  account  of  the  Company' .s  London  districts 
amounted  to  £45.123.  15s..  making  the  net  total  expenditure  in  respect 
of  these  districts  £2.234.187.  19s.  5d.  The  balance  from  the  revenue 
account,  after  deducting  generation  and  distribution  costs,  repairs, 
rents.  &c.,  is  £153,496,  and  wth  £18,378  from  1916  the  total  amount 
available  is  £171,874.  Deducting  interest  on  the  first  and  second 
debenture  stock  and  on  temporarv  loans  (£43,476)  and  amount  carried 
to  resen-e  for  depreciation.  &c.  (f.HO.OOO),  the  balance  for  distribution  is 
£78.398.  Interim  dividends  have  been  paid  (less  tax)  on  the  6  per  cent, 
fully-paid  preference  shares,  and  at  the  rate  of  5  per  cent,  per  annum 
on  the  ordinary  shares  for  the  half-year  ended  June  30.  These  interim 
dividend  absorbed  £26.812.  10s.,  and  leave  £51,585  for  further  distribu- 
tion. The  directors  now  recommend  that  a  further  dividend  on  the  6  per 
rent,  fully-paid  preference  shares,  and  a  further  dividend  on  the  fully- 
paid  ordinarv  .shares  for  the  half-year  ended  Dec.  31.  1917,  at  the  rate  of 
9  per  cent,  per  annum  (less  tax)"  be  declared,  and  that  the  balance  of 
£15.023  Ik  carried  forward. 

The  applications  received  during  the  past  year  amounted  to  the 
equivalent  of  4,551  kw.,  making  the  total  at  Dec.  31  last  69,132  kw. 
The  total  units  sold  were  37,595,201,  against  35,029.862,  an  increase  of 
2,565,399  units.  The  number  of  consumers  increased  from  26,994  to 
27,998.  The  directors  of  the  Bournemouth  and  Poole  Electricity  Supply 
Co.  have  declared  a  tinal  dividend  on  the  ordinary  shares  at  the  rate  of 
7  per  cent,  per  annum,  making  6  per  cent,  for  the  year.  The  Coatbridge 
and  Airdrie  Klectric  Supply  Co.  has  made  further  progress  during  the 
past  vea--.  the  units  sold  having  increased  from  8,414.823  units  in  1916 
fo  10,1(72.535  units  in  1917. 

KENSINGTON  &  KNIGHTSBRIDGE  ELECTRIC  CO.  (LTD.)— During  the 
year  1917  the  number  of  houses  and  shops  comiected  with  the  system 
"ncreased  bv  40  (from  5,070  to  5,110)  and  the  energy  consuming  devices, 
calculated  "as  represented  bv  lamps  of  30  watts  consumption,  by  35,449 
from  522, 175(1 5,6(>5  kw. )  to"  557.624  ( 1 6.72S  kw. ).  The  numiwr  of  units 
sold  increased  by  nearly  half  a  million  (494.522  or  10-5  per  cent).  The 
net  profit  f.>r  the"year  available  for  dividends  is  £13,224  15s.  lOd.  Adding 
£205  10s.  7d.  brought  forward  and  deducting  the  interim  dividends  at 
rate  of  5  per  cent,  per  annum  on  the  ordinary  shares,  6  per  cent,  on  the 
first  preference  and  5  [)er  cent,  (x-r  annum  on  the  second  preference 
(.hares  (£t>,525).  the  balance  is  £6,905  6s.  5d.,  out  of  which  must  be 
deducted  the  second  half-year's  dividend  on  the  first  preference  shares 
which  absorbed  £1,.500,  and  provision  for  the  dividend  on  the  second 
preference  shares  from  tkt.  I  .to  Dec.  31  (£625),  leaving  £4,780  6s.  5d 
Out  of  thiK  the  Board  recommend  payment  of  a  dividend  at  the  rate  of 
«  |MT  cent.  |)fT  annum  for  the  last  half-year,  which  will  absorb  £4,200, 
makina  with  the  interim  dividenil  already  paid  7  per  cent,  for  the  year 
on  the  ordiiiKry  shares.     Tlic  amount  to  be  carried  forward  is  £580  6s.  5d. 

NEWCABTLE-OM-TTME ELECTRIC  SUPPLY  00.  (LTD.)— The  cimncctions 
fo  tho  company's  system  at  the  end  if  1917  amounted  to  £297.070  II. P., 
an  increisc-  of  "14.329  n.r.  over  1916.  The  profit  for  the  ye.ir  (exclusive 
of  any  charge  for  renewals  or  improvements  of  plant)  is  £309,778.  18s. 
(again.Ht  £263.957),  from  which  has  been  deducted  £60,000  carried  to 
TvMirvi:  for  plant  renewals  and  improvements,  leaving  £249,778.  18s. 
(against  £224.266).  Adding  balance  brought  forward  (£7.434.  15s.  1  Id.), 
thot^.t.ilavailubli- profit  is  £257,213.  13s.  1  Id.  (against  £229,457).  After 
muetint'  interoit  on  debenture  .slocks,  loans,  &e.  (£60.6(16),  and  trans- 
furrini;  to  ru<erve  for  special  duprojiation  and  contingencies  £(iO,liOO,  the 
balance  >i  £l3tl,tl07.  The  diru,'ti>r»  recommend  payment  of  a  dividend 
«>f  2J  pr-.c  I'ot.  on  I  he  proforence  share  <,  making,  with  the  interim  dividend 
(paid  I II  Sc|.((.jnberln>'t).5  percent,  for  the  ye  iir  (£64,325),  and  a  dividend 

I  f  .'i!  (ji  r  .  i.nt,  on  the  ordinary  shares,  making,  with  the  inturiin  dividend 
o'  25  |iiir  lent,,  8  per  cent,  for  the  year  (£63,814),  carrying  forward 
£n,»<iM  ',i;.'iiin'.t  £7,4.35).  Thu  additional  capital  expenditure  for  the  year 
iiiiiu'inti  d  to  £202,647,  and  repriisentn  further  extensions  at  Carvillu  and 
I)iiii.<Imo  p.)wer  .itullons,  and  of  mains,  &c.  In  April,  1917,  tlio  pre- 
b-n  ;i  ■     liMio  cupilnl  was  iiiere:isii:l  by  tho  creiilion  ut  380,000  shares  of 

II  11'  li.  III  order  to  n<'i|uiro  tho  Hharci  of  Cleveland  &  Durham  Klectric 
l"o».r  d.i.l  )  Til,.  oli.T  Hont  out  to  the  shareholdeis  of  the  Cleveland 
'  Mil-  'r  ri.  iiiiMi  llirni  III  uxi'hungii  thivr  shares  and  funded  stock  for 
('"  111  Mill  Newcahtio  Compiinv  has  nisiilted  In  ai^eoptaneos 

•  •  ' xleni  if  9K  per  cent .  of  t  hu  I  'levelanil  share  capital. 

''  iiMii  111  meet  furl  her  developments  when  noeessarv, 

"  '  I  lial  the  preference  and  orilinurv  Hharii  capital 

■•'  >Mirei'.inllii£l..5IMI,(MK)ie,<pi.i'lj"vi-ly,aiidal  an 

tun;  which  will  be  held  at  llieconeiusion  of  the 
'  .'iliiiion  III  Kivii  H»ni  lion  In  tho  inciuaHU  will  bo  sub 

'"  I      Hiilcliiiw  lia»  been  appoinleil  a  direiliii. 

I  riif-TBif.    RAaWATB   00,    OF  LONDON    (LTD.)— Al 

Ib'.iiiilloii  niiiil  thai  the  lust  yriir  hinl 

'  I  till    iMisinesi  done  by  the  conipanics 

''     '  Ml  liiiil,  unfurl  Uiialelv.  been 

.M-  i>(  e\|K-iiditiirc.     The 

.i.iilnriiig  1917  amounted 

1916.      I.iitbjlities  of   llie 

I  I  he  imreaiir  in  expenm's 

They  eouhl  hrrilly  unli. 

1.'  workiiiK  e\|N>niii'it.      .\ll 

•  1   l\\v   prii|KTtieit  iiiereiiHed   in 

'MS   III  the  iiinterlnlii  and  milli 

'       it'cnaner  had  iiol   U'en  up 

'"'  11  nilited  during  1017.  and 

"'  "I  the  iiu  reaned  reecipln. 


passenger  service  in  London.  It  carried  approximately  900,000,000 
pa.ssengers  a  year,  and  the  majority  of  the  fares  was  2d,  or  under.  The 
future  expansion  and  prosperity  of  that  enterprise  was  secure,  provided 
it  is  not  interfered  with.  Their  services  gave  to  a  large  proportion  of 
bread-winners  their  only  means  of  access  to  and  from  their  daily  employ- 
ment. They  would  not  resent  such  additions  to  fares  as  were  necessary 
to  cover  the  increased  expenditure  ;  but  they  would  resent  such  an 
addition  to  the  fares  as  would  give  larger  profits  in  war  time  than  were 
previously  obtained  in  peace  time.  The  companies  had  increased  and 
re-adjusted  fares  during  the  past  year,  so  that  each  part  of  the  system  and 
each  distinctive  route  of  traffic  between  the  fixed  points  should  fairly 
contribute  its  quota  towards  the  increased  cost.  The  various  companies 
would  continue  assiduously  and  vigilantly  to  presecute  that  work  of 
adjustment.  But  the  readjustment  of  fares  in  the  case  of  season-ticket 
rates  could  rot  be  made  without  the  consent  of  the  Board  of  Trade,  as 
they  controlled  the  District  Eailwaj-.  So  far  they  had  refused  to  allow 
an  increase  on  season  tickets  on  that  line.  The  Company's  income  from 
the  investments  amounted  to  £606,730  against  £653,361,  which  covered 
the  pa.^anent  of  p.ll  fixed  and  cumulative  charges  and  4  per  cent,  for  the 
year  on  the  6  per  cent.  Income  Bonds.  If  the  deferred  maintenance  of  the 
properties  in  which  they  were  interested  could  not  rapidly  be  made  good 
after  the  war,  they  invited,  if  they  did  not  necessitate,  competition.  A 
review  of  the  past  inspired  him  with  confidence  as  regards  their  future. 


City    Notes. 


BROWETT,  LINDLEYj  &  GO.  (LTD.)— A  final  dividend  of  3  per  cent. 
has  been  declared  on  the  ])refercncc  shares  and  an  additional  4i  per  cent, 
on  account  of  arrears,  niakint;  InJ  percent,  for  the  past  year.  Adiyidend 
of  6  per  cent,  is  also  rcciininuiiclcd  on  the  ordinary  shares. 

CAHIRCIVEEN  ELECTRIC  LIGHTING  CO.  (LTD.)— At  the  recent  meeting 
a  dividend  of  10  per  cent,  was  declared. 

LANCASHIRE  DYNAMO  &  MOTOR  CO.  (LTD.)— A  dividend  of  5  per 
cent,  (tax  free)  has  been  declaretl  on  the  ordinary  shares. 

W.  T.  GLOVER  a  CO.  (LTD.) — The  directors  recommend  dividends 
for  1917  at  the  rate  of  5  percent,  on  the  preferencje  shares  and  5  percent, 
and  a  bonus  of  2.i  per  cent,  on  the  ordinary  shares.  These  dividends 
(less  tax)  will  absorb  about  £10,210,  and  after  allocating  £6,500  to  de- 
benture redemption  funds  and  transferring  £20,000  to  reserve,  a  balance 
of  £10,770  remains  to  carry  forward  to  next  year,  subject  to  excess 
profits  duty. 

WESTERN  TELEGRAPH  CO.  (LTD.)— The  directors  have  declared  the 
second  quarterly  interim  dividend  of  3s.  per  share,  tax  free,  for  the  year 
ending  .lune  30,  1918,  being  at  rate  of  6  per  cent,  per  annum.  The 
transfer  books  of  the  company  will  be  closed  from  March  16  to  23  inclu- 
sive, rnd  tie  dividend  will  be  payable  on  the  25th  inst. 


The   Hound   Table. 

By  "kVA." 
Elect ro-IIai'iiionic  Soviely. 


Seascn  1917-18.     Last  Cjnckrt. 
To-iiijilit,  Veni'tiaii  ("iKUubcr.  ilollxnii  Host  uirant- 


Unjfflcial  Programme. 

/;/  //(('  rhair  :    "  C.vuhy  On  "  Wniuil.viuiAM. 
Di'iMiiT  CiuiKUS  ...         "  The  Better 'Olo  "         Before  liairnsfalher- 

The   HuuiHToN   Klrctukat,  Wino  I'rs. 
10  TIM- 4  Ballad     "  Uoekotl  in  the  Cradle  of  the  Dcp])  "        HSU  ' 

Any  (iovr.  Office  Giui,. 
.MKAT-Cdi'ToN  Solo    "  Boiled  Beef  &  Carrots  '  <'ll'il  ' 

;\nV    KaTIiiNKI)     StoKKK. 
BdLSliKVIK   I'LAINTOVICH 

"  Are  we  (liuMi-heaited,  noiihiidliiin-NUi  I't'/'loff. 

AllVKKTl.sKHS   IN    Uu.S.'^lAN    ImiITUiNS   OF  TllAlli:    l'\l'Kll.s. 
.\xTlMi:H/.  Sfl'KU.llKATdLOOri:- 

Wlintthi-    How  the!    Wliythe!    Who  the  I    After /'nine. 
Till      .Ml   Mrll'AI.   i^TATION    KnoINKKHS. 

Ill  \  t  111  iiTKri'i';     ...     "  Is  llwic  nobody  else  loeoine  ?  "   Aflcr  Pujie. 

TilE  Tl'N(iSTi:N   l,AMi'  Association. 
Isvisiiii.i;  CiioKus     "A   Ihiiiilred    l''»llionis   Drep"         /'kci/  ./loir.v. 

TiiH  CuKw  01    TiiK  l.Asr  r   Boat. 
I'BAfl'.-NKIHT  fiUKlv 

"  It's  goiiin  '"  '"'  ••«   ^'ii;!''  <li''>   NiK'i'  " 
.Al.l.   Klki'THii  llAi;MiiMrlsis. 

(bin    SWK    TIIK    KlNll. 

*  *  * 

.\  eorieffioiKh'iil  who  iniikvs  eleelrio  (iroH  receiveil    the  fullo^iiig 
Nili!    Will  von  kindly  eull  iit  thin  nddnwH  for  Klectric  Li^lit,  us  it   is 
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^   CONTENTS.  of  greater   organisation.      The   recommendation   is  therefore 

781  itiade  that  such  Trade  Boards,  possibly  with  larger  powers, 

Arrengeme'nto  "for*  the  Week    V  •;■•■"■■  V"iU"t!n"rV*"Bv*Sir  should  be  continued  or  established  and  it  is  felt  that    they 

^  ""  R'°har]'T " -lifbrk'c  b"?  I^b^-cW«^^       .   .  ..••••  784  ,vould  be  useful,  even  in  well  organised  industries,  for  ce rtain 

The  Automatic  Hv.lro  Electric  Generating  Station  °f  ^Jje  Iowa  districts  where  the  organisation  is  not  very  complete. 

Railway  and  L.i"ht  Company.     By  L.  B.  Bonnett.     lllustrat^i   <oo  . 

The  Jeaaujement  of   the  ^'^e-^^f  ^ ,°^  J.^/rai:^"!^'/.  WorkS   Committees. 

B^^RSaTKne)  MScTech  .  A.M.l.E.E.    Illnstrated   ....  787  , ,.  ,,.^,^„i  j„  Works  Committees,  attention  is  caUed  to  the 

The  Work  of  the  Electric  Vehicle  Commatee.............  ••.••••  d;ini.'«T  ui  unoriianised  or  onlv  partially  organised  industries 

Si^^a^ra^ellaS"  X'^^^^^----''  ]'^  that  such  Comm.ttees  may  bemused,  or  thought  to  be  used,  m 

The  Eulcation  Qlestios ■•  ••  TL""^' "v^"  ViVl™kiAr  oppo.sition  to  trade  unionism.     It  is  certainly  important,  as 

The  Mechani^l  !>-'?"  -^^.^cihcat^on  of   {;eJ-^A"«-»^    ,^  ^^    ^j^^^^  ^^^  -^  ,^^  R^.j,„,t   that  such  fears  should  be  guarded 

Co«».^'".o.H^.--  -•'••••-  :^|  against  in  the  initiation  of  any  scheme.     Such  Committees 

Annual  Meeting  of  the  B.E.A.M.  A ".'."..  795  should  not,  in  constitution  or  in  methods  of  working,  discourage 

LioAL  iNTnxioiNoi ::;:::;;;;;.■;.';;.';'.'  i  i  ii  ■•  797  t^aile  organisations,  but  should  work  with  them.      It  is  recom- 

Patent  Rccoril 798  "°>'>^       ,-  ,        ,,,      ,    u  n  .^  1   „„ 

Volunteer  Notices ".!.'!'..  798  mended  that  regular  meetings  should  be  held,  generally  not  less 

Commercial  Topics    '.''.'.'.'.'.'.'.'.'.'.'.'.'.'......  ^^  than  once  a  fortnight,  and  that  the  Committees  should  keep 

Tl1^Snvi^.^.■.^^^■.■•^^'^'•••••••••■•••• ^  in  the  foreground  the  idea  of  con.stnictive  co-operation  in  the 

C'omi>anie»'  Meetings  and  Ke|wrtrt. improvement  of  the  industry  to  which  they  belong.     Practical 

pro])osals  should  be  examined  from  all  point^s  of  view,  and 

NOTICE.      GOOD    FRIDAY    WEEK.  suggestions  of  every  kind  tending  to  improvement  should  be 

,  fraiikiv   welcomed   and   freelv  discussed.      Indoubtedly  such 

"THE     ELECTRICIAN"    next     week    will     be    published    on  ,.^,„^,,jj„^,^.,,,|j„„ld„„,  exist  merely  to  smootli  over  grievances  ; 

THURSDAY  instead  of  on  Friday. tjj^.ir    potential    usefulness    is    much    greater   and   should   be 

applied  in  a  constructive  manner. 

INolCS*  Automatic  Generating  Stations. 

• .Vi.Tiiipfcu   we  luiv.'  luMnl  .if  small  automatic  generating 

Joint  Standing  Industrial  Councils.  stations  more  than  on.  «•.  w.-  think  it  is  the  first  time  that  such 

Two  {.uili.  I  r.|...rts  iuiv.'  just   l..'.i.  issu.-d  l>y  the  Whitley  ,»„  ..xten.sive  arrangem.-ii'  has  b.'en  put  into  actual  .ommission 

Committee    the  first  .baling  with  .lomi   Sta.i.ling  Industrial  ;,,sfhe  automatic  hydro-electric  generating  .station  of  thelowa 

Councils  and  the  necond  on  Works  C„n.n,itt...s.     These  are  Railway  &   Light   C...,  whi.h  is  .Inscribed  on  another  page. 

Hupplementarv  to  the  original   Whitlev  report.     The  first  of  IKtc  tiuTc  are  three  .'i.Hl  k.v.a.  two-phase  generators,  and  the 

th.'  two  pret.-nt  reports  is  -l.ie  t..  th.-  fa.t  ihit  th-  esttt))li8h-  .station  is  run  in  parallel  with  a  much  larger  .station  having  a 

m.-nt  of   loint  Staiidmg  In  lustrialCmivcils    is    not  a  simple  mprtcitv   of  about   20.(HKJ  kw.    in    tiirbo-g.'uerators.     In    the 

matter  uiilens  th.'  lu.lii.stri.'s  for  whi.li  tfi.'V  ar-  fori.ie.l  are  hv.lro-ele.tric  stati.m  the  fall  is  only  10  ft.,  so  that  it  would 

well  orgi.uise.l.      Hut.  as  is  no*  p.iinte.l  out,  tU.-re  are  many  Hcem  that  the  conditions  f..r  autoiuatic  working  are  somewhat 

indusln.H  ill  which  the  d.-gr.-e  of  organisati..u,   th.iiigh  c.n-  dilHcult.     It  is  a  .simple  matter  to  provide  automatic  switching 

sidcrabl.     is  not  very  w.ll  mark.-.l  ,    and.  f.irtli.r.  there  are  ^,,^^f  ,.,  run  up  an  exciter  an.l  th.;n  to  run  up  a  generator,  but 

industries  in  whi.li  tli.-  organisation  is  s..  m.p.-rfect  that  no  ,i„t,.mntic  synclironising  is  not  .so  simple.     The  arrangement 

association  can  be  sai.l  a.l.M|uat.-lv  I.,  r-pr-'s.-i.t  tho.se  engag.vl  j,,  iKJ,,  p„rticular  case  is  to  run  up  the  generator  with..ut  the 

in  the  mdustrv      Tli-  prol.i.'iii  th.-ii  is  to  .  ..nsi.ler  how  Councils  i„.|,i  l„.i„g  oxcited.  ami  wl.,-n  it  has  run  up  I.,  the  n-.iuired 

can  b.'sf  1...  establisli.-d  in  smli  'a.ses.       Wli.-r.'  m.ltistnes  are  ,,,,,,.,1  ,„  switch  it  on  t..  the  line  in  s.-ries  with  about  20  per 

not  fh..roUKhlv  organu.-!  it  is  suggeste.l  ihat  ....e,  or  at  most  cent,  r.-actan.-e  .    the  fiel.l  is  then  brought  up  slowly,  and  w 

two    olfi.ial   representatives  slioul.l    1...  api...iMte.l  to  a.^sisl  in  the  sp.v.l  of  the  generat,.r  is  .still  n.sing  it  is  pulled  into  .syn- 

the'initlati.m  of  a  Com.  il  and  to  serve  as  ,.   link  with   the  ,.Kr.,nism.  an.l  as  .Mo.m  as  the  fi,.|.l  is  sulhciently  strong  the 

(lov.rnment      Th-s.^  M..nl..rs  would  not   hav.-  the  power  .if  reaetame  is  short  circuited.     The  whole  o|H-ralion  is  complete! 

viling   but  w.ml.l  iionlv  atl«a.i  the  meetings  to  assist  in  any  i„  the  remarkablv  short  i«"riod  of  ■15  se.-onds.      Some  inter- 

wav  thiit  might  I..'    (..un.l  acceptabi...      It  is  .lilfi.ult  to  say  .^ting  oscillograms  ar.<  repr.«lueed.  showing  the  e(T.-ct  of  thi« 

when  an  in.liislry  is  suMi.  i.titiv  organised  to  render  the  eslab-  ...h.-s  of  oi«>raiions.     The  station  is  certainly  an  interesting 

lishm.'iit  of  a  Coun.il  an  .-asv  inaltiT.     A  perc.mtag.-  basis  „xample  of  what   mav   be  .lope  thr..ugh   automalie   means. 

lines  n.,t  seem  to  be  satisfactory.  «nd  it  IS  suggested  in  the      |„„  ,,„.h  means  are  n s.s«rilv  nvstricted  to  stations  whrro 

H.port  fhalanysu.h  st,in.|..r.l  sh'oiihlnol  Im-  restrictive  in  either  wat.r  |...wer  is  used  f..r  operating  the  j-rime  mover., 

ilirv.ti.ins.     In  th.-  i;r..up  «.(  industries  whoh  mav  be  h.oke.l  • 

.    ul..J..n..ganis...^.    stlioiigiittha.  Tra.lel^^^^^^^^^  Interlinking  In  London. 

I    .'        ...se      p  1,    A.t  ■  I  !• len.  .0  secur.- tablishiuen.  A   t-..Ti.K p  in  the  interim   ing  of  electricity  sup.^y 

i    of  a   minim  im  stan.lar.l   ..I   wages  ,n  i.,ioruan.s...|  indns.r ta.ions  m  the  London  area  was  ma,le  last  Sundav  when  a  tea 

f  Iv   Z  .means  of  transition  fn.m  th.-  pr n,  s. ne      «as  con.hiCed  of  .he  in.erconnec.ion  b,.two.n  the  .  ounty  of 
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London  Electric  Supply  Co/s  stations  witk  that  of  the  South 
London  Electrio  Supply  Co.  A  connection  is  already  in 
existence  with  the  Sutton  station  of  the  South  Metropolitan 
Electric  Tramways  &  Lighting  Co.,  so  that  arrangements  are 
in  a  fair  way  "to  completion  for  the  interlinking  of  the  com- 
panies dealing  with  electricity  supply  in  the  south  of  Loudon. 
North  of  the  river  the  position  is  much  more  complicated,  as 
the  area's  are  more  remunerative  and  consequently  are  more 
split  up.  The  systems  are  necessarily  more  diverse  and  it  is 
a  more  costly  matter  to  obtain  interconnection  except  in 
certain  cases. 


Science  in  Education — In  reply  to  a  question  by  Sir  Philip 
ilagnu.^  in  the  House  of  Commons  on  Monday,  Mr.  Bonar  Law 
announced  that  the  report  of  the  Committee  on  the  Place  of 
Science  in  Education  would  be  laid  on  the  table  that  day, 
and  would  be  in  the  hands  of  members  as  soon  as  it  was 
printed. 

Street  Lighting  Specifications  — The  standard  clauses  for 
street  lighting  specifications  recommended  in  the  Majority 
Report  of  the  Street  Lighting  Specifications  Committee  (see 
■■  .Journal  "  I.E.E.,  1917,  Vol.  LV.,  p.  522)  ha\*e  now  been 
published  in  pamphlet  form.  Copies  can  be  obtained  from  the 
secretarj'  of  the  Institution. of  Electrical  Engineers,  price  3d. 
each,  or  4d.  post  free. 

Ramsay  Memorial  Fund. — The  Lord  Mayor  has  issued  a 
special  a|)i)eal  to  tlii'  citizens  of  London  for  siipport  to  the 
Ram.say  Memorial  Fund.  Of  the  £100,000  which  the  Executive 
Committee  aims  at  raising,  about  £31,000  has  been  subscribed. 
It  is  to  be  hoped  that  all  friends  and  admirers  of  the  late  Sir 
William  Ramsay,  as  well  as  those  interested  in  the  advance- 
ment of  chemical  science,  will  sub.scribe  to  the  fund.  Sub- 
Bcriptions  should  be  sent  either  to  the  Lord  Mayor  at  the 
Mansion  House  or  to  the  Honorary  Treasurers  of  the  fund 
(Lord  Glenconner  and  Prof.  Norman  Collie),  University 
College,  Gower-street,  London,  W.C.I. 

Royal  Society. — With  regard  to  our  note  last  week  on  the 
caiiilidatis  r''(i)iiim<'ndcd  for  election  to  the  Royal  Society, 
our  attention  has  been  called  to  the  fact  that  engineering  has 
not  been  overlooked,  in  that  Mr.  A.  G.  Hadcock,  a  director 
of  Sir  W.  0.  Armstrong,  Whitworth  &  Co.,  is  an  ordnance 
engineer.  We  understand  that  Mr.  Hadcock  has  been  re- 
H|K>nHible  for  the  design  of  most  important  work  in  heavy 
ordnance,  and  therefore  he  represents  engineering  in  one  of 
itH  mo.Ht  difhciilt  branches.  Mr.  E.  Gold  might  also  have  been 
ineiition<-il  us  a  physicist,  though  better  known  as  a  meteoro- 

loglHt. 

British  Engineers'  Association  'I'he  si.\th  annual  general 
ni«'eling  of  the  jWo:  iation  was  held  on  the  14th  inst..  Sir 
Wilfrid  StokcH.  K.B.E.,  president  of  the  As.sociation,  in  the 
chair. 

Thi-f  wiMi  tt  lorK<"  iillcndi'.ni'c  ot  nicmhiTx  from  nil  over  the  country. 
Thi-  pmii(l<iil,  inmovinn  thpft(lo|itinno(  the  report  of  llip  Council  and  the 
»i<ounU  for  thf  yci»r  1017,  referred  to  the  growth  of  the  work  of  the 
Aiwu  lation,  portiruUrly  in  reliilion  to  the  ol>ti',inin);  of  cncpiiricH  from 
.,v..r»'"..  (hf  iiMiir  of  th<'  .VHHocintion'H  direc  torleH,  ftnd  till'  niimerouH 
'  •  1  til  iniliviiliinl  mcmUTH,  The  new  council  for  the  yi'f.r 
l,-,r.-d  tti  follow*:    - 

I    <>    f.  ArmnlPMiK.  D.S.O.      I'.Vr. /Vr.iV/cnN  -Mr.  T.  O. 

'    .wnn.    .Mr.    IIitIhtI  .Mftruhr,!!, .  Mr.    1,.    K.   Mather. 

H.R  (prcujd.ril    Kll.'i    III    17),  Mr.  .1.    K.  Thorny 

Viekrri.  (pnHi.l.i.t     IIII2    l.'t-U).      The  memlHTH 

'•I    ".■    •  •.11,   1,  II Ir  .Mi-nnrii.  Dnnii'l  Adiniimm,  llnrry  Alli-oi-k,  Stmiley 

Hrnlhrrhooil,  Arthur  .lifiili,  I 'hrji.  MnU-r,  II.    lionxlHittom,  ('.    I'.  MiiHiii, 
T.  (  iithlKTl  Hti-wrrt,  .1.  c.  Wrvrd  i-,nd  II.  T.  WilkinHon. 

Slow  Filtration  Pumping  Schemes.  —We  nolire  uiiicing  the 
priifii'-ioMiil  )i/i|iir"  if  till'  ('iiiii"  of  Unyal  KngineerB  (edit(?(l  by 
Ciipt.  .1.  I).  HIvtIi.  U.K.)  II  iiKedil  I'dtiiniwtiieiilion  by  Meiit.-Coi. 
L.  M.  CloHe  on  "  Slow  Kiltnitiiiii  l'iitii|iitig  ScliemeH."  The 
Taper  ('onlAino  ii  v«ry  i-iunpleU,'  mirvi-v  of  the  Mubjr-ct,  hjhmmuI 
mfpretirfi  lioing  tniide  to  tho  "  Oniur  "  mipply,  which  pnwntH 


an  instance  of  a  scheme  sufficient  for  the  needs  of  a  Division, 
and  which  was  completed  and  supplied  water  within  two 
months  after  the  decision  to  encamp  the  Division  in  a  certain 
area.  Besides  the  engineering  details  given  regarding  the 
scheme,  there  is  a  complete  statement  of  costs,  while  in  appen- 
dixes there  is  a  diary  of  the  progress  of  the  scheme,  and  a  note 
on  bacteriological  tests  of  filtrates  which  will,  no  doubt,  be  of 
considerable  interest  to  sanitary  engineers. 

Electricity  and  the  Health  of  the  Nation. — The  second 

Chadwick  lecture  on  "  Electricity  and  National  Progress  " 
was  given  at  the  Albert  Hall,  Swansea,  on  ]March  1.5  by  Prof. 
H.  T.  Davidge.  The  subject  was  ""  Electricity  and  the  Health 
of  the  Nation."  Four  ways  were  indicated  in  which  electricity 
may  act  as  an  aid  to  health.  Firstl)^,  electric  traction  enables 
the  homes  of  workers  to  be  placed  in  healthful  surroundings, 
far  from  the  fumes  of  the  factory.  Secondly,  by  lighting  and 
heating  those  homes  electric.ally  the  most  healthy  conditions 
may  be  maintained.  These  conditions  might  be  associated 
with  groups  of  houses  possessing  electrically-driven  laundries, 
&c.,  and  kitchens  in  common  fitted  with  the  best  labour-saving 
appliances.  Thirdly,  electricity  may  be  used  as  an  agent 
for  investigating  the  conditions  of  the  body  when  disease  is 
susix;cted,  as  in  the  use  of  X-rays  and  the  lamps  and  other 
appliances  used  for  internal  examination.  Lastly,  we  have 
the  uses  of  electricity  for  curative  purposes.  Amongst  the 
special  treatments  touched  upon  were  diathermy,  ionic  medi- 
cation, high-frequency  currents,  detection  of  foreign  bodies, 
electro-cardiagrams,  nerve  and  muscle  reactions  and  obesity 
treatment. 

Industrial  Reconstruction  Council  — The  Industrial  Re- 
construction Council  is  holding  the  second  of  its  series  of 
important  provincial  meetings  at  the  Assembly  Hall,  Edin- 
burgh, on  Wednesday,  April  3,  at  8  p.m.  The  Lord  Provost 
will  preside,  and  Dr.  Addison,  Minister  of  Reconstruction, 
will  be  the  principal  speaker.  The  object  of  the  movement 
is  to  arouse  a  widespread  interest  in  the  recommendations  of 
the  Whitley  Conmiittee  for  the  establishment  of  a  Joint 
Council  in  every  industry,  and  in  view  of  the  recent  publica- 
tion of  the  second  report|  this  meeting  is  particularly  oppor- 
tune. Applications  for  tickets  should  be  made  to  the  Secretary, 
The  Industrial  Reconstruction  Council.  8,  Bouverie-.street. 

Sir  Charles  Allom  and  Mr.  Wilfrid  Hill,  a  member  of  the 
Whitley  Committee,  have  recently  l)een  added  to  the  executive. 
The  Council's  explanatory  painiiiilet  on  "'  Trade  Parliaments," 
which  is  the  fullest  explanation  yet  published  of  the  Whitley 
Report,  has,  we  understand,  run  into  the  third  edition,  and  the 
demand  is  still  greater  than  the  supply.  Negotiations  are  now 
proceeding  for  tho  establishment  of  local  branches  of  the 
Council  in  all  the  leading  industrial  centres,  and  those  w^ho  are 
interested  in  this  important  work,  ami  are  ]n'e])aved  to  assist, 
will   be   welcomed   by   tlie   conimittee. 

Some  Electrical  Properties  o'  Silver  Sulphide.— A  scientific 

['ajier  (No.  311)),  issued  by  the  Huveau  of  Standards  (Washing- 
ton), summarises  some  researches  by  .Mr.  (J.  W.  Vinal  on  the 
above  subject.  Silver  sulj)hi<le  may  be  prepared  in  the  form 
of  short  wires  or  thin  strips  like  a  metal.  The  wire,  which 
must  be  drawn  hot.  has  been  found  to  conduct  electricity  like 
a  metal  of  high  s|)(>cific  resistance,  and  has  a  practically  zero 
temperature  coellicient.  Tiie  strip  of  .sulphide,  rolled  at  room 
temperature,  has  a  large  negative  temperature  eoetiicient,  and 
shows  Ix.lii  inetallic  and  electrolytic  conduction  at  the  same 
time.  It  has  a  volt-ampere  curve  characteristic  of  a  pyro- 
electric  conductor.  The  resistance  of  these  strijis  has  been 
exuniined  with  both  alternating  and  direct  current,  with  the 
result  that  the  allernating-eurrent  resistance  was  nearly  always 
found  to  be  higher  tiian  that  with  the  direct  c\irrent,  and  tho 
passage  of  a  small  alternating  current  of  a  freiiuency  as  low 
as  (■)()  cycles  iiuM-eased  temporarily  the  resiHtance  of  the  sul- 
)ihide,  while  a  snuill  direct  current  jmiduced  the  opjiosite  effect. 
Tlie  data  o'ltau'd  by  tlie  aiiihor  were  pr.'sentel  in  tho 
Klvhir  }  It'll;// las  \ear,  and  leferrel  (o  in  tiiese  roliimns. 
The.nov  form    the  "siibjec     of   an  ulliiiil    Inilletin  from  llie 
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Bureau.  This  Paper  is  now  available  for  distribution,  and  those 
interested  may  obtain  a  copv  by  addressing  a  request  to  the 
Bureau  of  Standards. 

^Electrical  Energy  from  the  Volterra  "'SoSoiii." — Towards 
the  end  of  l!tl6  we  referred  to  the  interesting  exj)erimeuts  being 
made  by  I'rof.  Luigi,  in  Central  Tuscan)-,  on  the  generation  of 
electric  energ\"  from  the  steam  emerging  from  volcani  •  fissures 
(■■  .soffioni  ")  in  that  locality.  Some  additional  details  are 
given  in  a  recent  issue  of  ""  Engineering."  These  steam  blasts 
contain  borax  and  were  originally  u-sed  only  for  the  recovery 
of  this  material.  The  chief  problem  in  utilising  the  energy 
of  the  steam  has  been  to  avoid  the  corrosion  from  its  ingre- 
dients. This  has  been  met  by  applying  the  steam,  not  directly 
in  turbines  but  to  heat  groups  of  low  pre.ssure  boilers,  whence 
.steam  from  pure  water  feeds  the  turbines.  Bora.v  is  collected 
from  the  condensed  heating  steam.  -  The  turbines  are  each  of 
4.000  H.P.,  coupled  to  3.0<Xl  kw.  alternators,  current  being 
<listributed  at  36.fX)0  and  16.000  volts  to  Volterra,  Massa. 
Sienna,  Leghorn  and  Florence.  It  is  now  proposed  to  take 
this  source  of  energy  further  in.  order  to  supply  the  important 
steel  works  at  Alti  Forni  and  the  Magona  d'ltalia,  at  present 
using  coal-raised  .steam.  A  .scheme  of  treatment  for  the 
recovery  of  helium  and  other  rare  gases  is  also  under  con- 
sideration. While  it  is  too  early  to  judge  of  the  economical 
results  of  the  scheme  it  is  stated  that  the  conijiany  has  sohl 
more  power  than  it  can  at  present  conveniently  produce, 
and  that  the  power  available  will  be  largely  increased  in  the 
near  futun'. 

Ferro -Concrete  Ships.  —In  a  Paper  before  the  North-East 
Cba.st  Institution  of  I^ngineers  and  Shipbuilders,  Mr.  T.  J. 
Guerittc  recently  gave  .some  interesting  details  of  the  con- 
struction and  qualities  of  ferro-conerete  .ships.  The  idea  is 
less  novel  than  many  su|)pose,  thougli  it  has  received  special 
attention  since  the  outbreak  of  war.  The  author  read  a  Paper 
on  the  subject  in  1W)8  ;  concrete  barges  an<l  pontoons  have 
been  built  in  Italy  since  l".l()2  ;  small  rowing  boats  of  this 
tyj>e  were  built  by  Lamjot  in  France  as  far  back  as  IHl'.t.  It  is 
very  im]>ortant  that  the  i-onirete  sliould  be  non-])orous  and, 
as  far  as  possible,  free  from  voiils.  Various  systems  of  con- 
struction are  being  adopted.  The  Italian  barges  were  plas- 
tered, I.''.,  the  cement  a])plied  as  a  coating  to  a  steel  frame- 
work, somewhat  in  the  same  way  (w  ceilings  of  rooms  are 
treated.  Italians  are  clever  plasterers  and  the  method  is 
cheap  and  e.xjieditious  ;  but  moulilim!  and  lasting  m<>thoils 
seem  preferalile  for  larj^er  vi'ssels.  The  |>raitlre  of  l>uil<lin<; 
a  sort  of  heavy,  rigid  metallic  work,  to  i)eeniasecl  in  concrete, 
is  not  entirely  satisfactory  ;  in  the  ideal  .system  the  rein- 
forcing rods  should  bo  Htnall  and  numerous,  with  u  view 
to  ilistriliuting  the  stre.njtes  as  completely  as  possible.  ,\s 
regards  spei-il  of  construction  l,(MM»-t<in  barges  can  be  turned 
out  and  iaiinehed  at  thi'  rate  of  on>'  in  evi-rv  In  wei-ks  from 
each  slip  in  n  well-organised  yard  ;  2.(Hl(l  l.m  (cargo)  ships 
might  take  two  months,  :i,(i(in-ton  (cargo)  2]  luoiilhs,  ami  r),(Hi<) 
in  about  U  months.  Experience  as  regards  cMse  and  speed 
of  repairs  is  favourable.  It  is  too  earlv  to  judge  of  the  life  of 
such  vessels.  Kxpi-rience  of  concrete  jiiiTs  is  very  hopeful, 
but  if  is  dlllii'Ult  as  yel   t<i  appraise  l| ITeet  uf  severe  Htre.sses 

encountered  at  sea.  Meantime  ferro  iKiierete  ve.HMi'Ls  for  rivers 
and  harbour  work,  <if  whii:h  iiiori-  e.xperience  is  nvailable, 
iiavi-  Htooil  the  test   of  tlllH'  very  well  indeerl. 

The  "Illuminating  Engineer"  Ten  Years'  Anniversary 
Number.  Ii  is  imw  jn'"!  In  years  nhh-.'  iIo'  "  iilminiuiiiiiL.' 
Engineer"  was  slarl<'d,  the  .loiiriial  eoiiiiiii'ii<  ing  in  .liiiiiiarv, 
I'.Nl.s,  and  till'  IJIiiiiiiiiatiiiu  Kngiiieering  Socii>tv,  of  which  it  j^< 
the  ollirial  i.rnMIl,  in  I'"!'.'  The  oeeasioli  lias  lieeti  eejeliraleil 
by  a  special  issue  ii(  llif  .lunriiiil,  which  mntains  the  I'api'i 
entitled  •■  Ten  Veai'*  ip(  Illuminating  Engmrcring."  read  bv 
Mr.  (tiuiler  before  llie  ,'^oelely  i||  .InDuurv  la.><t .  aiiil  n  serie.H  ^i( 
iiieH«4igi>«i  from  leailinu  men  of  dcionro,  [iltvsiciaiis,  inspei'lors 
of  factories,  libranaii'*.  mid  others  interested  in  illiiiiiiiiation. 
Tills  series  of  iiieHHau<'i  i  mixlil  lit  en  a  recognition  id  the  niiiiH 
of, the  Society  and  il-<  .loiiriial  which  iiiunI  be  gratifying  to 
llieir  sup|Mirlers,  imd  ••••peiially  to  th<<  hon.  sivretnry  and  ••ditor. 


Mr.  Gaster,  to  who.se  efforts  the  success  of  the  movement  is  so 
largely  due.  Among  those  who  have  written  are  Mr.  A.  P 
Trotter,  Sir  Wm.  Crookes,  Sir  William  Bennett,  Dr.  Louis  Bell, 
Sir  F.  G.  Kenyon.  and  Da\-id  Murrav.  both  Europe  and 
America  being  well  represented.  We  "  notice  with  special 
interest  a  letter  from  Dr.  T.  M.  Legge.  H.il.  Chief  Medical 
Inspector  of  Factories,  who  shows  how  the  work  of  the  Society 
and  the  .Journal  paved  the  wav  for  the  Home  OtRce  Depart- 
mental Committee  on  Lighting  in  Factories  and  Workshops. 
A  recent  statement  of  the  Home  Secretary,  referring  to  the 
value  of  good  lighting  in  factories  at  the  present  time,  is  also 
quoted.  Among  others,  the  gas  and  electric  supply  companies, 
and  the  chief  makers  of  lamps  and  lighting  appliances,  are 
well  represented.  The  conviction  is  generallv  expressed  that 
there  never  was  a  time  when  the  study  of  lighting  was  more 
important  than  to-day.  After  10  years  work  this  series  of 
messages  is  a  striking  illustration  of  the  prestige  which  the 
illuminating  engineering  movement  now  enjoys  and  the  wide 
support  it  has  .ecured.  It  is  pointed  out  that  this  country 
led  the  way  in  Europe  by  establi,shing  a  Society  and  a  Journal 
to  deal  with  illumination.  We  can  only  echo  the  v\-ishes  ex- 
pressed by  the  various  writers,  and  wish  both  a  bright  prospect 
for  the  future  and  enduring  success. 


Obituary. 

Deaths  on  Acm-E  Service.— The  following  are  reportwl  as  having 
died  on  active  service  : — 

Rfin.  Wallace  Cuthwnit*  (K.R.R.),  formerly  engaged  in  the  India 
Rubber  C'o.'s  Silvcrtown  works,  is  reported  killed. 

Sec- Lieut.  Geo.  W.  A.  Wntson  ( R.F.f.')  accidentally  killed  on  Manh  T, 
after  having  been  at  the  front  only  a  fortnight,  was  formerly  an  engin- 
eering student  at  Belfast  I'niversity. 


Personal. 

Mr.  M.  W.  Clarke,  technical  a.ssistant  and  head  of  the  testing 
department  of  >le.ssrs.  Canimell,  Laird  *  t'o.  (.^^heflieUl)  for  the  past 
live  years,  is  leaving  to  take  up  an  ajiiiointinent  as  chief  electrical 
engineer  to  Messr.s.  .Sjit-ncur  i\:  Co.,  electric  conveyor  and  elevator 
builders,  of  Melkshnm. 

Mr.  L.  W.  Woodman.  M.1.F..E..  has  resigned  his  ]Hisition  tu« 
borough  electrical  engineer  of  l>ovcr,  in  order  to  take  up  an  u])|Kiiiit- 
ment  on  the  20th  inat.  lus  electrical  engine<?r  to  the  National  ."^melting 
("o..  .\yonmouth. 

Mr.  \V.iiMliimn'«  duiicd  will  prolmbly  not  U'  eonlinod  to  the  .\vonmouth 
works,  but  will,  in  th<-  nnir  futun\  inrludo  the  su|viTviiiion  of  the  cler. 
triliraliim  of  other  indimtrmi  underlakin'.;  .  He  would  tie  glad  if  mnnu- 
f«rtiin>n(  W'Mil'l  f'.rw.ir.l  Imiii  th>-ir  .ai.il..        ^  .m,!  i.ri.  .•  lisls. 


ArraiiiitMiitMils  for  (lu»  Wrolv. 
FBIOAY.  March  asnd  (to  day) 

I'lIVSKM.    .S,n  IKTV. 

•J  //.m.      M  the  IniiN-rinl  Collrge  of  .S'lenee,  |m|irriiil  ln.Milutc  roiul, 
.South  Keiwliigton,  l/milon,  .S.\V.     The  Kourlh  (iulline  Ixctun' 
on    ■  The  Origin  of  .S|ie,lrft."  by  I'rof.  .1.  ( '.  Mel.^'niiiin. 
Kovai.  Institition. 

:').M  p.m.     M     .Ml>cm»rlr  stm-t.     Umdnn,     W.  1.     Di>«-ourac    on 
"  Unilintion   from  Ky(t4<ni  of   Klcelroni."  by   I'rof.    Sir  J.  J. 
Thniniion.  I".  U.S. 
Institition  or   Klkcthicai.  Knoinkkus.  Stciiksts"  .SK«-nos. 

.-  /•.»!.      .\l   llie  City  Mid  CiiihU  (Kng.)  I  ollegr.  S'Ulh  Kmninglon, 
l^uidon.  .S.W.  '  IV«idfiiii».l   \.li|rr-.. 

.ICMOH    iNHTITI'Tl.i-^ 
,-  «  /..»H.      .\l     the     I  „„. 

i*i«|>rr  on  '    (  'miiiii  i  .  a,|. 

.ItMoll     I  .Mh,. 

s>.m.       .\l  :i!i,  Vi.  t  r.  l/indcii.  S.W    rmier 

oil  •    l*yr.imeter-  ,  _.      I\    \1t    i      f    r...l.T 

■ATURDAY.  March  Urd 

It'lVAI.    ISKTtTmoN 
i  ,,  m       At      VIUiiiMlr  utmot.    I/mdnn,    \\     I        i.-^T,m-    .•,!        IVi 
blpinn  in  Atomic  Siniclurr,"  by  I*mf.  ,Sir  .1.  •!.  Thmniwn,  P.R.8. 
(l^'liin-  \l.) 

TOUDAY.  Mkroh  itXb. 

iNHTiri  riiiv  UK  Ki  Ri-Tmc  »i.  KNiiixi:r.ii«,  M4Mii»"Ti:n  l,ix  \i.  .Sucrtosi, 
r  )•  m  .\\  lh«>  Kiiiiinrrm'  flub.  IT.  Allien  •.nmrv.  Manrhnitrr, 
1*n|irr  on  The  Mrrhnnicitl  Dniign  Mid  SixvificMion  of  the 
TurUi  Allornnlor  llolor,"  by  l»r,  S.  K.  lUrcUy. 
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A   National    Proving    House   and    Standardising 

Laboratoryi* 


(Concluded  from  p.  768.) 

By    Sir    niGHARD   T.    GLAZEBROOK,    C.B..    F.R.S. 


Some  17  years  ago  I  spoke  iu  this  room  on  "  The  Aims  o'f  the 
Xational  Physical  Laboratory."  Much  has  happened  since  then. 
In  19f)l  the  staff  consisted  of  three  scientific  assistants  working  in 
some  small  rooms  at  the  Kew  Observatory,  and  the  old  Observatory 
staff:  the  income  was  perhaps  £5,000.  To-day — or  rather  from 
April  1st  next — we  shall  be  organised  in  eight  different  departments, 
each  with  its  own  superintendent  and  a  large  staff  of  scientific 
assistants  and  obser\'ers.  The  staff  now  numbers  \yell  over  .500 
persons,  of  whom  about  180  are  women.  The  expenditure  during 
the  current  financial  year  will  be  considerably  above  £100,000. 
The  enormous  growth  in  expenditure  from  £38,000  in  1913-14  to 
over  £100,000  this  j'ear  Ls,  of  course,  due  to  the  wai'. 

During  this  period  the  ultimate  control  of  the  Laboratory  has 
rested  in  all  particulars  with  the  President  and  Council  of  the  Royal 
Society. 

From  April  1st  next  there  is  to  be  a  change.  The  scientific  control 
of  the  Laboratory  is  still  to  be  exercised  by  the  President  and  Coimcil 
of  the  Koyal  Society  ;  the  property  of  the  Laboratory  is  to  be  vested 
in  the  Imperial  Trust  for  the  Encouragement  of  vScientific  and 
Industrial  Research — it  is  now  vested  in  the  Royal  Society.  The 
income  of  the  Laboratory,  including  receipts  from  fees,  Ls  to  be  vested 
in,  and  is  to  be  under  the  control  of,  the  Committee  of  the  Privy 
Council  for  scientific  and  industrial  research.  The  Laboratory  will 
be  managed  by  an  Executive  Committee  appointed  as  heretofore, 
and  containing  representatives  of  the  great  technical  societies.  In 
this  manner  it  is  hoped  to  secure  financial  stability,  and  to  retain  at 
the  same  time  the  great  benefits  which  have  come  from  the  close 
connection  with  the  Royal  Society. 

The  Laboratory  will  endeavour  to  discharge  two  functions — it  will 
be  a  Laboratory  of  Industrial  Research  and  a  National  Testing 
lastitution  or  Proving  House.  Industrial  research — what  is  it  ? 
There  must  be  institutions  where  research  work  is  carried  on  for  its 
own  sake  ;  but  there  is  a  wide  gap  between  such  homes  of  science 
and  the  works  of  the  manufacturer,  ai\d  it  is  to  fill  this  that  labora- 
tories of  industrial  research  are  needed. 

Abb6  realiaed  in  1870  that  British  optical  instriunents  had  reached 
the  highest  development  possible  until  a  racUcal  change  was  made 
in  the  properties  of  the  glass  used  for  lenses.  It  took  years  of  patient 
labour,  aided  by  subsidies  from  the  Bavarian  Goverimient,  before  he 
and  Schott  were  able  to  place  Jena  glasses  on  the  market.  Von 
Bayer  discovered  synthetic  indigo  about  1880.  but  it  was  not  till  20 
years  had  passed  that  the  Badische-Anifin-Soda-Kabrik  produced 
it  on  a  commercial  scale.  Long  and  patient  inquiry  was  needed  in 
the  great  laboratory  of  the  General  Electric  ("o.  of  America  at 
Sclicnccta<ly  before  the  Coolidge  tube  was  developed  from  the 
original  X-ray  tube.  The  work  of  the  discoverer  needs  development 
and  extension  before  it  can  be  utilised  by  industry.  This  is  the  task 
of  the  Ijiboratory  of  Industrial  Research. 

lyCt  me  try  to  indicate  some  of  the  methods  in  which  the  National 
I'hysiiTttl  Ijiboralory  has  endeavoured  to  fullil  such  duties.  Three 
Huch  rc-soiirchcw  relate  to  the  production  of  optical  glass,  the  work 
of  the  Alloys  Bcaearch  Committee  of  the  Institution  of  Mechanical 
Kiigincers,  anti  the  mcfisiirement  of  win<l  pressure  on  various  struc- 
turi-«  and  Hurfdcen.  On  all  the.se  subjects  much  has  been  done.  It 
WHS  H/)mc  lime  bc-fore  the  authorities  couhl  be  ])crHiuidcd  that  in 
nfgirr  ting  to  study  the  production  of  optical  glass  in  England  they 
»<Tf  lidding  wriouHly  to  the  risks  and  dangers  of  war.  Nothing  was 
•lone  until  war  taught  us  the  need  of  attending  to  key  indu.stries,  but 
KJiire  then  real  iidvaiir'cs  have  been  made. 

The  itpplir'ation  of  the  inicroHcoiH;  to  investigate  the  mechanical 
pro|HTrl  i>'!i  t,f  nu'talfi  ami  alloys  was  comparatively  in  its  infancy 
in  llHll,  when  I  calleil  attention  to  the  then  rc<^ent  work  of  Prof. 
Kwinj<  and  Mr.  Kownhaiti  on  ulip  liandH.  At  the  Laboratory  the 
ulii'lv  "f  "ll'iyi.  |iriii''ipiilly  |HTlia|iM  the  light  alloys  containing  larger 
I'  '   iduiiiiiiitiin,   liUH  lieen  iilmoHl  coiitinuoUHly   pursued, 

'  iH'iiler  mid  now  for  MOine  years  past  by  l>r.  KoMenliaiii. 

I  '  'lie  AlloyHf'ommiltccof  the  limtiliilion  of  Meclinnical 

i;iij(ii.i<  i.»  illimlrati-  llie  iiii|Kirtuiic>-  of  that  wtirU,  of  which  nearly 
all  I  lie  idloyt  of  idiiiniiiiuiii  lined  for  iiiririift  are  the  oiitcoine. 

It  Ik  Minii'limeH  urged.  "  Why  do  you  iire<l  a  spiMial  lalionilfiry  for 
iiui'h  work  T  Clin  it  not  be  done  e<|iiii|ly  well  in  one  of  the  univeiHity 
of  Irchnienl  roll<^o  Inboralorii^  ?"  To  this  my  answOT  would  bo  that 
It  JH  not  iMioiiKh.     The  pritnnry  work  of  I  he  profcHHor  is  to  leach  and 

•  Alxtriwl  of  l>«'itiirrii  delivrrnl  liefiiri'  tin-  Kiiynl  Iniililiition. 


to  advance- knowledge,  that  of  the  student  is  to  learn  how  to  research 
and  to  apply  his  knowledge.  The  jirofessor  wUl,  no  doubt,  keep  in 
close  contact  with  the  industry  ;  but  industrial  problems  are  usually 
too  complex  for  students,  and,  moreover,  the  answers  are  wanted  too 
rapidly  to  make  them  subjects  of  a  student's  exercise.  Moreover, 
the  plant  and  equipment  requii-ed  is  special ;  the  industrial  research 
laboratory  must  be  fitted  on  the  industrial  scale.  The  requirements 
of  students  and  the  educational  value  of  the  apparatus  need  not  be 
studied.  There  must,  of  course,  be  many  specialised  laboratories  of 
industrial  research — much  more  than  the  National  Physical  Labora- 
tory is  required  ;  but  the  university  and  technical  college  laboratories 
cannot  fill  all  our  needs. 

Another  branch  of  the  industrial  research  done  at  the  Laboratory 
is  closely  connected  with  cjiu-  original  work  on  wmd  pressure.  The 
Advisory  Committee  for  Aeronautics  was  first  appointed  in  1908  by 
Mr.  A,squith,  as  Prinie  Minister.  It  owes  its  inception  to  Lord 
Haldane,  and  much  of  the  experimental  work  which  it  has  initiated, 
and  wliieh  has  had  so  marked  an  effect  on  the  efficiency  of  British 
aircraft,  has  been  carried  out  at  the  Laboratory.  When  the  tale  of 
this  work  can  be  told  it  will  form  a  striking  example  of  the  work  of  a 
Laboratory  of  Industrial  Research,  and  the  results  obtained  for 
purposes  of  war  will  bear  fruit  in  the  rapid  progress  of  civilian 
aircraft. 

The  Froude  Tank  is  another  department  of  our'  Laboratory  of 
Industrial  Research.  Built  by  Sir  Alfred  Yarrow  in  memory  of  Mr. 
William  Froude,  and  for  the  ser\'ice  of  the  nation,  he  has  had  the 
privilege  of  seeing  it  repay  its  cost  many  times  in  the  services  ren- 
dered to  naval  warfare,  as  well  as  to  naval  architecture  generally. 
Enough  has  been  said  to  justify  the  claim  that,  though  with  scanty 
means,  we  have  been  a  Laboratory  of  Industrial  Research  of  real 
value  to  the  nation. 

And  now,  turning  to  the  future,  let  us  consider  what  is  to  be  the 
position  of  the  Institution  as  a  Central  Laboratory  of  Industrial 
Research.  In  referring  about  a  year  ago  to  such  laboratories  I  wrote  : 
"  There  must  be  more  than  one  ;  in  many  cases  an  industry  can  be 
best  served  by  a  laboratory  near  its  principal  centre.  Large  firms, 
again,  may  each  prefer  to  have  their  own  trade  secrets — this  must 
be  so  to  some  extent — and  trade  jealousies  may  interfere  with  full 
co-operation;  but  a  private  laboratory  on  a  really  sufficient  scale 
is  expensive.  Too  often  it  becomes  little  more  than  what  I  have 
called  a  works  laboratory  for  testing  the  products  of  the  factory  ; 
and  for  the  smaller  firms,  at  least,  the  only  way  to  secure  the  full 
advantage  of  scientific  ad  ance  is  by  co-operafion — co-operation  in 
the  laboratory,  co-operation  with  speciaUsation  in  production,  in 
the  works  themselves." 

1  do  not  wish  to  nuikc  the  National  Physical  Laboratory  not 
merely  a  natural  but  the  oidy  bridge  between  science  and  industry. 
The  concluding  worils  of  the  lectiuc  referred  to  made  this  clear, 
special  reference  being  made  to  the  co-operation  of  trade  associations. 
The  work  foreshadowed  in  that  lecture  has  ali-cady  been  begvni. 
Various  trades  associations  have  been  formed,  or  are  being  formed, 
for  the  promotion  of  research  on  matters  of  interest  to  the  members 
of  the  trade.  The  principal  objects  of  such  an  association  may  be 
briefly  summarised  thus 

(o)  To  promote  research  in  connection  with  the  nianufacture  and 
use  of  .  .  .  by  nuiintaining  or  subsidising  existing  laboratories  and 
workHho|)s,  or,  if  necessary,  establishing  and  equipping  laboratories 
and  workshops. 

(h)  To  retain  or  employ  .skilled  professional  or  technical  advisers 
in  connection  with  the  objects  of  the  association. 

(f)  To  eiicoiiragc  the  discovery  of,  and  investigate  the  merits  of, 
improvements  wliich  may  seem  capalilc  of  being  utilised  for  the 
purpose  of  the  refnictory  industry,  and  to  take  out  i)atent8  or 
iiceiKcs  relaUiig  to  such  inventions  or  iiiiprovcinciits  and  to  perfect 
and  develop  them. 

((/)  To  support  or  to  establish  libraries,  collcclicnis  or  museums 
ncicssiiiy  for  the  promotion  of  the  iiidiistiies  coiiciMiiid. 

(r)  To  piililish,  or  to  assist  in  publishing,  any  literature,  statistics, 
or  I'nfoniial ion  relating  to  the  subj<'ct  of  .  .  .  that  nuiy  bo  of  value 
to  imi'tiiIm'is  of  Ihc  association. 

(/)  To  prciinole  in  any  way  desirable  the  education  of  I  hose  engaged 
or  liUcly  to  t><   engaged  in  the  indimtries  concerned. 

((/)  To  co-operate  with  oilier  associations  or  IkhIIcm  having  objects 
bearing  on  the  work  of  the  association.J 
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(h)jTo  apply  to  the  Government  for,  and  to  accept,  grants  of 
money  and  other  assistance  for  the  purpose  of  the  objects  of  the 
association,  and  to  discuss  and  negotiate  with  the  Department  of 
.Scientific  and  Industrial  Research  and  other  Government  depart- 
ments schemes  of  research  andothermatters within thcobjectsof  the 
association. 

Each  such  association  will  probably  require  its  own  laboratory, 
situated,  for  preference,  at  the  centre  of  the  trade  concerned.  This 
will  deal  with  the  special  problems  of  the  trade,  problems  which  need 
intimate  association  with  works  conditions  for  their  solution,  and  for 
which  the  close  supervision  of  men  in  works  is  imi>ortant. 

But  there  are  numerous  industrial  problems  which  can  best  be 
dealt  with  in  a  central  laboratory,  such  as  : — 

1.  Investigations  into  methods  of  standardisation  or  of  measure- 
ment generally  ; 

2.  Investigation  into  the  physical  and  mechanical  properties  of 
materials  usetl  in  many  trades  ; 

'i.  Investigations  useful  to  a  trade  which  has  no  fixed  centre,  but  is 
widespread  over  the  country. 

Or,  again  (4),  a  central  laboratory  will  be  of  service  as  a  means 
whereby  information  as  to  large  questions  of  general  interest,  inves- 
tigated either  at  the  central  laboratory  itself  or  at  the  local  special 
hil)oratories,  may  be  put  into  circulation. 

A  number  of  instances  of  work  falling  under  these  various  headings 
were  then  quoted  by  the  lecturer,  such  as  researches  on  light  alumi- 


nium alloys,  various  investigations  on  steels,  the  stress  in  crankshafts, 
material  for  valves  of  cylinders,  lubricating  properties  of  oil,  refrac- 
tories, &c.  Such  researches  involve  a  laboratory  that  is  complete, 
capable  of  chemical,  physical  and  mechanical  researches,  with  the 
necessary  delicate  and  expensive  apparatus,  and  a  large  and  varied 
staff.  Yet  another  piece  of  useful  work  quoted  is  the  research  that 
has  been  In  progress  for  some  time  on  the  heating  of  buried  cables. 

Little  need  be  said  as  to  the  fourth  section  of  the  work  suggested 
for  a  National  Industrial  Research  Laboratory. 

The  importance  of  the  collection  and  dissemination  of  information 
on  matters  connectmg  industry  and  stience  is  clear.  At  a  central 
laboratorj-  much  of  the  information  will  be  to  hand  ;  the  accuniu- 
lated  experience  of  the  staff,  their  knowledge  of  the  work  done  in  the 
.sectional  laboratories,  their  appreciation  of  the  bearing  on  industry, 
of  inquiries  in  the  region  of  pure  science,  are  all  valuable  assets,  and 
a  proper  organisation  only  is  needed — by  means  of  a  Bulletin  or  in 
some  such  way — to  circulate  their  information  where  it  is  most 
needed. 

There  is  ample  room  for  a  central  liboratory  without  trenching 
in  the  least  on  the  spheres  of  the  local  sectional  institutions.  If  the 
Department  of  Scientific  and  Industrial  Research  is  to  carry  out 
effectively  the  work  it  contemplates,  such  a  laboratory  is  essential, 
and  the  National  Physical  Laboratory  may  develop  into  such  an 
institution  in  close  connection,  through  the  Department,  with  local 
laboratories  throughout  the  countrj-. 


The   Automatic  Ilydro-El 
of  the  Iowa  Railway 

Uy    I..    U. 

Many  automatic  «ub-.station  ei|uipments  controlling  synchronous 
toiiverlers  for  railways  have  been  put  into  senice  in  this  country, 
and  the  Iowa  Railway  &  Light  Co.  lia,s  recently  put  into  operation 
an  automatic  (jeniriiting  station.  This  station  is  hyilroelectric  and 
is  located  at  (Vlar  Rapids,  lnwa.  It  contains  three  vertical  generat- 
ing units  with  space  for  a  fourth.  The  generators  are  each  rated 
.VK)  k.v.a.  two-phase  W)  cycle  2,:!<M)  volt  (50  revs,  per  min.,  and  the 
water-wheels  operate  under  a  lO-ft.  hea<l. 

I'ower  is  obtained  from  the  Cedar  River  by  a  concrete  dam  above 
which  there  are  automatic  Hashboards  for  raising  the  level  an  addi- 
tional :{  ft.  to  make  a  total  head  of  1(1  ft.  Kach  wheel  is  iKiuipiK-d 
with  a  niotoropcrati-d  )>ate  and  no  oil-pressure  governor  is  used, 
the  load  being  controllerl  through  the  motor-o|ierated  gale  by  a 
contact-making  ammeter.  Kxcitation  is  obtained  from  either  one 
of  two  induction-motor  driven  exciter  set.s,  each  one  being  large 
enough  for  exciting  the  entire  station  equipment.  These  exciters 
ore  rated  IIMI  kw.  at  12.'i  volts,  and  are  driven  by  2,;t(H»  volt  two- 
phaHe  l,2(H»  revs    per  mln.  s^iuirrelcage  Inducticiri  motors. 

The  hydro- el<H-tric  plant  is  hdmic  :t.lKK(fl.  from  the  main  steau) 
generating  statiiHi  of  the  Conipaiiy  when-  tlicir  is  an  installed 
capacity  of  about  2(l.(MHlkH.  in  turliinegeiierators.  The  hydro- 
ehvtrii-  plant  feeds  its  entire  output  into  tin-  steam  station  buses 
from  which  iliHtribution  is  made.  The  tie  between  the  two  Hlaliuiw 
coMHistH  of  two  Ningle-phnHe,  concentric,  (WMMHMl  cir.  mil  enbica 
o|M>raled  at  2.:t(HI  voltn.  In  the  steam  station  there  i»  a  bench- 
board ii|Hin  wliirh  are  mounted  indicating  inntrniMi'nt-<  showing  both 
the  load  on  liidi\idual  umeratlnt!  units  and  Ihc  Iota!  output  of  the 
hydro  clntrir  plant.      .X-i  there  is  only  one  miun  lable  between  the 

two  HtalioiiH  rarrving  tin nibincd  output  of  the  llire*'  unit^  it  wus 

iiivewtary,  in  order  to  read  liidiMcluul  |cMle«,  to  carry  leaiU  from  the 
Mceonilaries  of  the  current  IrauMformiTs  mi  Ihi'  hyilroelw'tric  plant 
to  the  iiulicatiiig  instrunu-nts  mi  the  ^leani  plant. 

The  control  i*  no  arranged  that  niiy  tteiieriitint.'  unit  or  iiiiitM  will 
start  entirely  autoiiialiriilly  de|iending  u|ion  the  height  of  the  water 
in  the  forebay  :  or  by  leiiiolc  pull  button  rontiol  in  the  xirani 
Hlalion.  The  iinitM  liavi'  individual  lloal  hwiIi'Iick  hi'I  for  slightly 
dilTereiit  levels.  If  I  hi-  water  risi*  to  n  eertnin  level  it  clooct  the 
lloal  Hwitch  of  the  lift  unit,  and  tlint  inacliinr  i«  Htarlrd  and  put 
into  Hcrxire.  If  Ihellou  of  the  river  in  mich  I  hat  the  water  conliiiiieM 
to  rise,  the  Keeond  lloal  -wjlili  rloum  ntnrling  the  M-eoiid  inaihilie. 
The  third  nwiteli  in  set  ••III!  higher.  The  niiu-hine-i  ore  nhut  down  in 
the  reverne  manner  mh  ilir  water  level  (nlln.  In  parallel  uitli  llime 
lloiil  Hwllrhe*  I  lieri"  ari'  cdiilroj  biiltons  in  the  «lenili  "lalioii  ko  llial 
any    hydro  I'leitrle    unit    laii    be   NinrtiMl    from    llie    sleaiii    Malion, 

*  AUtritnt  »|  nil  itrli>'li<  In  llie       Crnrrnl   l'.le<  Iric   Itfvlew  "  (1<..S.A.) 
A  rrferriicr  wrtn  mikdr  l.i  Una  InlPmitiiiK  liialnlUliiiii  III  •  rpepnl  Ikhup  o( 
r.   Kl  *tl-rltli  UN.  lull   »«<•  I'tf  n"W  l%l>lr  lo  unr  fllrllirr  ilrlalU. 
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independently  of  the  height  of  the  water.  For  each  hydro-electric 
unit  there  is  also  in  the  steam  station  a  control  button  which,  when 
ofiened,  shuts  tlown  that  generator  and  prevents  it  from  starting 
again  either  from  the  steam  .station  or  the  fioat  switch  until  this 
button  is  reclo,sed. 

The  correct  .sequence  ot  operations  in  starting  is  obtained  by 
jjroperly  placed  segments  on  the  drum  of  a  motor-driven  controller. 
This  arrangement  definitely  determines  the  projxT  time-spacing 
between  the  different  ste]«s  of  starting  the  unit  and  eonne<'tini»  its 
generator  to  the  bus.jj^ 

The  closing  of  the  Moat  switch  or  of  the  remote  control  button  in 
the  steam  plant  starts  the  motor  driving  the  controller  drum.  Tho 
first  contact  made  closes  a  contactor  which  throws  full  voltage  on 
the  induction  motor  of  one  of  the  exciter  sets.  The  motor  is  pro- 
perly designed  for  this  duty  and  comes  to  sjieetl  in  two  or  tliieo 
se<'onds  re<|uiring  about  six  times  normal  current.  The  exciter 
rheostat  Ls  set  to  give  about  12.'i  volts  and  the  exciter  builds  up  to 
this  voltage.     .    • 

Shortly  i..'.^.'  ihe  exener  is  stnrte<l.  another  segment  of  the  con- 
troller causes  the  motor-oiierate<l  gate  of  the  water-wheel  to  open  a 
sufficient  amount  to  give  a  fre<'  niiining  generator  sjieetl  of  about 
"((  cycles.  .After  o]MMiiiig  the  gate  this  amount  the  controller  sto)H 
and  waits  for  the  generator  to  come  up  to  a  s|hi-<I  of  about  5.'>  cyelen. 
.•\  centrifugal  switch  inoiinl«-«l  on  the  shaft  of  the  generator  is  nd- 
juste<l  t<i  close  at  about  ").">  cycles  (A."i  revs,  per  min.).  Tho  eUwing 
of  this  NWil.  h  starts  the  controller  again,  and  after  a  definite  interval 
of  about  two  se<oiuls.  ihe  generator  is  thrown  on  the  bus  wilhuul 
lielil  but  in  ,-eries  with  a  reaelaiiee  of  about  -'H  (x-r  rent.  The  gate 
is  o|ieii  a  Hullieleiit  amount  localise  the  s|Mi>d  to  be  slowly  inereiudiig, 
anil  till-  interval  belwiH-n  Ihe  elosiiig  of  the  eeiitrifiigal  switch  and 
the  throwing  of  the  generator  on  the  line  is  adjii.st«nl  so  that  the 
sIkimI  of  the  generator  is  approximately  (Wl  cycles  at  the  time  it  is 
conius'ted  to  the  bus. 

The  controller  .oiitiiiiK*.  to  i  ihe  field  n|  n  low 

value  ipiillin^  I  lie  generator  n  '  '.  th.-ii  strength- 

ening  the  field   lo  normal  full  ',.>rlly  illter^^n«^l•. 

nhort-ein'iiilinu  the  reaelnnco. 

In  the  llleanlllll^.  nj«  kcmiii  no  tho  generator  is  pulletl  into  nyiiehro- 
iiiMiii,  the  control  of  tli^-  gate  o|ieninu  has  Ixvn  taken  up  by  n  eontnot- 
iiiaking  aiiimeterriiiinis'ted  to  a  eiirn-nt  tran-fonner  in  I  he  generator 
lead».  This  Is  adjusted  so  that  it  oi>.-iu.  the  k:ate  until  full  lo«d 
eiirrenl  is  Mowing. 

After  hiiMin;  performed  its  film  lion  of  ehoing  the  different  eon- 
tneloro  in  projH-r  oider  the  controller  motor  slops,  leaving  the  drtini 
ill  the  full  rnnniiiH  |Mii>ition.  Since  the  geiierrtlom  are  rntiil  at 
fitllt  k.v.a.  niid  rrvohe  at  only  Ott  tt<vs.  jier  nun.  they  have  <  imsLlor- 
able  inertia.      However,  oiilv  Mil  sisoiiils  is  rr«|iiireil  from  ''■•■  ' '- 
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ning  of  the  opening  of  the  gate  until  the  generator  is  connected 
to  the  bus  with  the  reactance  short-circuited.  Witliin  45  seconds 
the  generator  is  carrying  full  load.  In  spite  of  the  speed  ^"ith  which 
these  generators  are  connected  to  the  bus,  there  is  no  mechanical 
jar  perceptible.  The  generator  causes  only  about  t-ndce  normal 
current  to  flow  when  it  is  first  connected  to  the  biLs  witliout  field, 
and  the  weak  field  pulls  it  into  sjiichronism  ^^^thout  serious  surges. 

An  oscillogram  taken  of  the  current  at  the  time  one  of  the  gene- 
rators was  thrown  on  the  line  is  shown  in  Fig.  1.  The  first  part  of 
the  film  is  of  the  current  flowing  when  the  generator  is  comiected 
to  the  line  without  field,  the  next  is  of  the  current  when  the  weak 
field  is  apphed  which  soon  pulls  the  machine  into  step.  The  field 
is  then  strengthened  to  normal.  There  now  seems  to  be  a  tendency 
for  the  current  to  pulsate  (this  is  presumably  caused  by  the  hea\'y 
reactance  in  series  ^-ith  the  machine).  As  soon  as  the  reactance  is 
short-circuited  the  ciurent  steadies  down  in  about  1 1  seconds. 

When  the  float  ST\-itch  opens  or  the  proper  control  button  switch 
is  opened,  the  contactors  drop  out  disconnecting  the  generator 
from  the  line,  the  gate  closes  and  the  controller  runs  to  the  off 
position  ready  for  the  next  operation. 

The  generators  operate  with  a  fixed  excitation  adjusted  for  normal 
full-load  value.  If  the  water  level  is  so  low  that  with  full-gate 
opening  normal  load  caimot  be  obtained,  the  generator  due  to  its 
high  excitation  takes  care  of  part  of  the  wattless  kilovolt-amperes 
of  the  system.     The  speed  and  voltage^are,  of  course,  determined 


The  oil  s%\itch  connecting  the  tie  cable  to  the  steam  station  bus 
is  equipped  with  inverse  time-Hmit  relays  set  for  a  current  exceeding  , 
that  which  the  hydro-electric  generators  are  capable  of  giving  on 
short  circuit.  Tliis  switch,  therefore,  will  trip  only  in  case  of  a 
short  circuit  in  the  cable  between  the  two  stations.  If  this  happens, 
all  contactors  drop  out  because  of  low  voltage  on  their  coils.  In  the 
hydro-electric  plant  there  is  an  emergency  throw-over  switch  which, 
in  case  of  failure  of  voltage  on  the  main  cable,  transfers  the  control 
circuits  to  a  separate  source  of  power  from  the  steam  station.  This 
furnishes  energy  for  closing  the  gates  of  the  water-wheels,  and  the 
machines  are  shut  down  until  the  voltage  returns  on  both  phase.s 
of  the  incoming  cable.  Then,  provided  the  control  buttons  are  in  the 
correct  position,  the  generators  start  again  and  pick  up  their  load. 

The  operator  accidentally  tripped  the  switch  in  the  steam  plant 
when  one  of  the  generators  was  carrying  load.  In  less  than  two 
seconds  the  generator  tripped  out  its  contactors  because  of  over- 
speed,  and  the  gate  was  closed  obtaining  power  from  the  separate 
source  by  means  of  the  automatic  throw-over  swatch. 

Recently,  the  exciter  of  the  steam  station  failed  while  the  auto- 
matic plant  was  running.  As  the  hydro-electric  plant  is  much  too 
small  to  carry  the  total  load,  it  should  not  only  disconnect  itself 
from  the  load  but  should  close  its  water-wheel  gates.  This  is  exactly 
what  happened.  The  failure  of  the  exciter  in  the  steam  station 
caased  increased  current  to  flow  in^the  hydro- electric  generators. 
The   contact-making    ammeters   on   these   generators   immediately 


1'"1G.    I. — OiiC'ILLOOKAU  OK  TlIK  CuKHKNtTFLOW  BETAVEEn]^GeNKKATOK  AND  LiSE  WHEN  A  UuiT  IS  UKING  PLACED  IN  SeKVICE. 

Th«  length  o(  the  OKillogram  Itequlyalfnt  to  about  IS  5:conds  and  extends  from  the  time  the  generator  was  first  connected  to  the  line  to  the  time  the  machine  i 

Mtialactorlly  carrying  its  share  of  the  load  (the  lower  part  being  a  continuation  of  the  upper). 


by  thn  HUvim  tiirhinegenorators.     Thermostats  or  their  equivalent 
'   "■  I         ■     l.ciirings  HO  that  if  any  overheating  occurs  the 
■vill  be  Hhwt  down. 

•■M'a- nmdo  to  HCK!  what  would  hupjien  in  case  of 

Ml  of  llie  control  buttoMH  or  failurcH  of  the  equipment. 

■  ■  t'Uiitnct-niiikin^  aninu-ter  was  left  in  control  of  the 

1,  i,,|.i  ..  .-  ...  ..I.  <.,  ((,[,) rol  l)y  hand  at  the  Hame  time. 

1.  but  H.s  Moon  UK  the  hand-control 

■  r  ii«iiin  adjimtrd  (he  load. 

I'l'  other  I  i>ntri>l-biitt<in  .swiUhcM 
111.     Tlic  o|)ciiitig  liipicd  nil  the 

■  i.'  Ill  I  lie  gales.  I'he  iiiinirdiatc 
II  .-.'.  ilrh  dill  not  iiiinii'iliately  cIohp  nil 
wiiitrd  iiiilil  the  Hjiicil  of  the  marhincs 

■'   '■    fii.  1I..II   o(   iioMnal.     The  icguliir  «equenro  of 
■  ind  )lic  iniicliiiDMoiuii'rted  tolhc  Ihih. 

1"  <iIHTntiii((  under  full  loud  when  the 

•   di.wti.     The  Kencriili.r  within  ii  ic.u|)l(> 

I  Irniii  thi.  liUH,  iind  (In-  muIit  whirl  gale 

•iilrol  iiiitluiui  were  in  the  niniiiiig  poni- 

ti'.i..  tl„   ...Mtp.li.,  »,,.,..!  to  Ntait  the  mnchino  i>|{ain  Iml  eoiiUI  not 

until  the  cxdtrr  wiw  uKniii  running  iil  noroinl  voltiino. 


■f  ;li. 
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started  the  Qlo.sing  of  the  gates,  and  almost  completely  closed  I  hem 
before  the  voltage  of  the  system  dropped  too  low. ' 

Under  noniial  <.onditioiis  the  load  was  found  to  be  steady,  varying 
only  as  the  water  level  changes,  so  that  there  wa.s  no  tendency  of  the 
contact-making  ammeters  to  keep  the  gates  in  motion.  The  steam 
station  takes  care  of  all  fltictuations  of  load. 

There  are  no  instruments  in  the  hydro-elect ric  plant,  all  iiulicating 
and  totalising  meters  being  in  the  stciiin  plant  station. 

The  station  will  be  ojieniled  at  its  full  <a]iacily  at  limes  of  peak 
load,  being  started  and  stopjied  from  the  steam  station,  so  that  the 
lattci'  can  be  run  at  a  more  lUMuly  constant  load  vitli  consequently 
more  efiicient  oiieration  of  the  boilers.  At  other  times  the  gene- 
rators will  be  noimally  controlled  from  the  float  switches. 

The  cost  of  an  automatic  control  equiimient  similar  to  this  is  not 
greatly  in  excess  of  that  of  the  ordinaiy  hand-control  switchboard. 
The  control  equipment  is  HJmiile.  and  consists  of  contactors  and  other 
malerial  whose  reliability  lias  been  pioven  in  uumy  years  of  use 
under  severe  eoiidilions  of  frei|iicMt  operation.  Wlieie  a  hydro- 
eleetii(.  piiint  is  auxiliary  to  a  larger  station,  such  an  atitomatie 
equiliinent  with  the  saving  in  operating  exjienses  and  the  most 
economical  use  of  the  water  may  spell  the  dilTerence  between  loss 
nnd  profit  in  the  operation  of  the  jilant.  |3 
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The    Measurement    of    the    Permeability    of    Iron 
Stampings   by   Ewing's    Double   Bar   and  Yoke 

Method. 

By   FRANK   SHAM'.  B.Sc,  B.Sc.  (En*.),  M.Sc.  Tech..  A.M.I. E.E. 

Summary. — The  article  describes  a  number  of  experiments  undertaken  to  demonstrate  the  applicability  of  EVing's  method  to  the 
determination  of  the  permeabiUty  of  laminated  specimens  of  steel.  The  methods  of  preparing  the  specimens  and  determining  the 
croas-9ci;tion  are  disainsed.  and  S03ie  remirks  arc  added  on  the  calibration  of  the  ballistic  galvanometer.  .\  number  of  the  results 
obtained  are  compared  with  those  of  other  investigators.  Finally  attention  is  drawn  to  the  importance  of  the  layer  of  scale 
formed  on  mild  steel  during  the  process  of  rolling  and  the  effect  of  this  on  the  results  obtained  for  permeabiUty. 


Introdiictioih. — The  method  most  commonly  described  for 
the  measurement  of  the  penneability  of  iron  stampings  neces- 
.sitatcs  the  specimen  being  obtained  in  the  form  of  rings. 
The  advantage  of  this  fonii  lies  in  tlic  fact  that  the  value  of 
magnetising  force  can  be  accurately  calculated  from  the 
current  and  turns  per  centimetre.  There  are  two  practical  ob- 
jections to  u.sing  ring  specimens.  Fir.sth,the  rings  have  to  be 
wound  by  hand,  both  with  magnetising  and  search  coils.  It  is 
true  that  this  dilHculty  may  be  overcome  by  emplo}  ing  the 
special  ai)paratus  devised  by  Miillinger,  in  which  the  magnetising 
coils  are  divided  and  the  turns  attached  by  means  of  con- 
nectors. But  in  this  <ase,  the*  number  of  turns  cannot  be 
made  very  largo,  and  it  is  usualh'  at  high  values  of  Hiix  density 
that  the  value  of  permeability  is  required  to  be  known  in  the 
iase  of  ])unching8.  The  .second  objection  lies  in  the  waste  of 
material  caused  by  punching  out  the  rings.  In  order  that  the 
variation  of  magnetising  force  across  the  section  of  the  ring 
may  not  be  considerable,  the  radial  thickness  mu.st  be  kept 
small  and,  therefore,  a  considerable  numl)er  of  stampings 
must  be  used  to  secure  the  necessarj'  cro.ss-sectional  area. 
To  overcome  these  objections  various  methods  have  been 
eniphn'ed,  in  which  the  specimens  are  in  the  fonn  of  straight 
strips.  Tlie  condition  of  endlessness  is  secured  to  a  greater 
or  less  <'.xtent  by  means  of  lieavy  yokes  whicli  connect  the 
ends  of  the  bars.  In  jierineameters  like  that  of  Uopkinson, 
the  cross-section  of  the  yoke  is  made  very  large  oomimred 
with  that  of  the  s])ecinien,  so  tiiat  the  fall  of  magnetic  potential 
in  the  yoke  may  be  negligibly  siuuU.  There  always  remains 
the  air  gap,  however,  and  tin-  number  of  am)iere-turns  required 
to  magnetise  this  is  not  readily  calculable.  The  special  feature 
of  the  doul)le  bar  and  yoke  metlunl  sti;;gested  by  Ewing.  lies 
in  the  novc-1  method  of  correcting  for  the  reluctance  of  the 
yokes. 

Miihiiil  <if  Tint.  Ill  Kwiii^'s  met  held  tin'  reluctance  of  the 
L'apM  and  vnki-  is  alloweil  for  in  an  ingriiioiis  manner.  Two 
'ts  of  iiiagnetising  coils  are  employed,  one  pair  being  twice 
Mic  lrnn<h  of  the  other.  The  two  long  coils  should  have  the 
-aine  number  of  ttirns  ;  also  the  two  short  coils.  Kurther, 
the  long  coils  shoulil  have  ab<»ut  twice  the  turns  of  tin'  short 
coils  if  Wound  with  wire  of  the  .sann-  sixe.  liotli  settt  of  coils 
may  conveniently  l>e  wound  on  brass  formers  which  should 
be  provirli'il  with  a  longitudinal  saw  cut.  Search  coils  con- 
taining a  !•'»  turns  of  line  win-  may  be  wound  under  tin' 
iiuigiielininn  roll-..  Needli'HN  to  say,  the  iiuiiiiier  of  turns  on 
•  iich  si-arch  I'oil  must  he  known  e.xai'tly.  iiiid  the  niiMin  urea 
"1  lliesi'  coils  must  In-  cnrefully  measured.  If  the  search  coil 
is  Wound  with  fiiii'  wire,  the  area  may  In-  ussuiued  to  be  the 
mean  betwei'ii  i|i.>  nili'rnal  and  external  areas.  .\  matter 
of  considerable  importaiice  im  that  tin-  xenrch  coils  must  be 
vef)'  carefully  in.vuiati'd  (.say  with  mica)  from  both  the  former 
and  ftvm  I  Ik-  mafftii'tising  winding  which  is  wound  over  the 
top,  otherwise  leakji|{e  troublen  will  be  prodticed.  It  is  neees- 
f<ary  to  si-e  that  the  ends  of  the  search  coil  nri<  brrtught  out 
I'ltlier  tok(i'thi'r  or  in  ■<m  h  a  way  that  a  frai  tioii  of  a  turn  is 
not  added  uniiilenliMiiiilly  to  the  coil.  The  nuiidier  of  turns 
on  the  search  (oil  will  di'pend  upon  till'  "ten^itiveness  of  the 
ballistic  galvanometer  and  the  iiiethml  of  calibrating  it.  If, 
an  freipientlv  ha]ipeiiM.  a  long  nir  tioil  i»  used  for  prfiduciuK  a 
standard  lii-ld,  matliii  njiould  be  so  iirraii)(ed  that  the  di-llee 
tioii  produced  by  revirHiiiK  a  convenient  current  in  the  ntandani 
coil  IS  of  the  Name  order  uh  lliiit  produced  nt  the  hlgliiT  values 
of  llu.x  deiifiity  in  the  speeinien.     If  the  ballistic  galvunonioter 


is  provided  with  a  long  focus  mirror,  e.;^.,  2  metres,  it  will  be 
found  that,  as  a  rule,  the  throws  are  sufficiently  nearly  pro- 
portional to  flux-turns  to  render  corrections  urmecessar)'. 
It  is  possible  in  using  a  ballistic  galvanometer  to  obtain  results 
which  agree  within  one  part  in  a  thousand,  but  for  the 
[ftrpose  under  discussion  such  accuracy  is  not  warranted. 
The  variations  of  the  magnetic  properties  of  the  iron  at  different 
parts  of  the  sheet  and  the  thickness  of  the  scale  are  two  factors 
which  seem  to  preclude  a  higli  degree  of  accuracy  being 
obtained. 

Details  of  Apparatus. — The  apparatus  shown  in  Fig.  1, 
was  made  up  at  the  Manchester  School  of  Technology,  for 
the  determination  i>f  permeability  of  sheet  iron  by  the  doiible 
bar  and  yoke  method.  Secondary  coils  were  wound  over  the 
brass  formers  and  underneath  the  magnetising  turns.  Owing 
to  the  thickness  of  the  former  and  the  insulation,  the  correction 
for  air  lines  with  this  arrangement  was  rather  large.  The 
mean  area  of  the  search  coil  was  "•72  sq.  cm.,  so  that  with  a 
.specimen  of  net  cross-section  2-5  sq.  cm.,  it  is  necessiiry  to 
subtract  5-22  x  U  lines  from  the  total  Hux.  Thus  with  H^\  000 
and  B=2(),(XK).  the  correction  for  air  lines  amounts  to  1(»  per 
cent.     An  error  of  I  per  cent,  in  the  area  of  the  .search  ciil 
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would,  thenfore.  give  rise  to  an  <Tror  of  O-l  jier  rent,  in  the 
final  result.  This  does  not  .seem  important  in  view  of  the 
other  variable  ((Uantities,  but  it  is  jierhaps  dotibtful  whether 
the  area  of  the  secondary  coiihl  be  n-lied  upon  to  this  extent, 
oiu-  ri'iLHon  bein-:  that  the  pre.s.suie  of  the  inagneti.sing  winding 
woulil  qi.it.'  possibly  alter  the  shape  of  th.'  .search  coll. 

Ill  onler  to  I'liiiiiinite  aii\  uncertainly  th.'  iii.'thod  of  winding 

si-arch  lolls  din-ctly  ovi-r  the  iron  wa-      •' '"     ..l....i..,! 

Kathi'r  narrower  sinp.s  w.-re  obtain.' 

about  I  2l)  ill.  all  round  betwe.-n  tin'  >i' 

X  line  .s.-aieh  coil  of  enamelled  wit.-  .No.  .U,  S.W.lt,  <at,l.i.illy 

2l)  turns)  was  wound  round  the  ulrips  at   the  ci-nln>.     The 

Ktrips  wen'  lir.st   insiilit.il  will,  mim  and  th.'  roil  wtt.s  «ft«T- 

war.ls  rov.-re.l  with  iiin'ii  and  taped.     Un-at  ciit.'  whs  exen  ls«xl 

in  briiif^iiiK  out  the  en. Is, 

The  apparatus  .lesrribed  above  may  be  u.»<"d  lot  miii^iietisiiig 
forces  up  to  about  //      I.IKXI  or  even  l,.')(>l),  but  with  '  tv-  I'ltt^r 
value  there  i.s  r.iiisideralde  h.-atiii^  of  the  roils  iiii'l 
dillicult   to  en^ure  that   th.-  lemperatun-  of  the 

n.il    rais.'.l,     i'urlli.'r,    b.n.uid    //     I.IHHI    the    p. ;.- 

curve  b.com.'s  pra.lKally  paralbl  to  th.«  nir  rur\  e  or  the 
intensity  of  magn.'tisaii.in  ninains  mMisibly  ronntwiil.  For 
verv  hi^h  II11.X  denHitirn,  rrpoutHC  iiiuat  bo  hiiii  to  tho  itthnius 
meiho.l.* 

•  8f*  (W»pl>ell  Jt  l>yo,  "Jcmro,"  I. KB.,  No.  Ml. 
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^The  method  of  correcting  for  the  reluctance  of  the'gaps  and 
yoke  is  well  known,  and  the  proof  on  which  it  depends  will 
be  found  in  many  advanced  text  books.*  If  the  reluctance 
of  the  gaps  and  jokes  is  constant,  the  horizontal  distance 
between  the  long  and  short  cur\-es  should  vary  directly  as  B. 
Fig.  2  shows  how  nearly  this  result  can  be  realised  in  practice. 
For  high  values  of  H  it  is  difficult  to  obtain  points  on  the  long 
and  short  carves  lying  in  the  correct  relation.  One  reason 
for  this  is  that  the  heating  up  of  the  windings  causes  the 
temperature  of  the  iron  to  vary.  With  specimens  of  the  size 
adopted,  the  correction  for  the  yokes  and  joints  is  negligibly 
small  above  H—lOO,  so  that  the  ""  long  '"  and  "  .short  "  curves 
become  practically  co-incident.  Fig.  3  serves  to  illustrate  this. 
Method  Oj  Working.- — For  quickness  in  examining  a  number 
of  samples,  the  writer  has  adopted  the  following  procedure. 
The  ballistic  galvanometer  is  connected  in  series  with  the 
search  coils,  the  coil  of  a  Hibbert  Magnetic  Standard  and  a 
resistance  box.  The  cross-sectional  area  of  a  j>articidar 
specimen  is  first  obtained.  The  number  of  turns  on  the 
specimen  is  so  arranged  that  for  high  vahies  of  flux  density 


to  the  next  may  aflect  the  deflection  produced  in  a  different 
waj'  from  what  it  should,  this  with  the  brass  contacts  appa- 
rently in  proper  condition.  Careful  cleaning  with  brass  polish 
has  caused  this  effect  to  disappear.  The'  importance  of  clean 
contacts  may  be  due  to  the  smalbiess  of  the  E.M.F.s  set  up 
in  the  secondary  circuit. 

The  Hihhert  Magnetic  StamJanl. — For  calibrating  the  ballistic 
galvanometer  the  writer  has  found  the  Hibbert  magnet  most 
convenient.  The  coil  belonging  to  this  standard  is  always  kept 
in  the  galvanometer  circuit,  so  that  it  is  a  simple  matter  at 
any  time  to  take  a  check  reading.  At  various  times  the 
standard  magnet  at  the  School  of  Technology  has  been  care- 
fully checked  against  a  standard  air  coil,  and  good  agreement 
has  always  been  obtained.  Notwithstanding  what  has  been 
said,  the  Hibbert  Standard  is  capable  of  giving  quite  erroneous 
results.  It  has  been  found,  for  instance,  that  if  one  of  the 
coils  has  not  been  used  for  some  months,  there  is  a  tendency 
for  the  brass  tube  to  bind  on  the  spindle.  The  result  is  that 
when  released  the  coil  falls  and  rebounds  a  little  from  the 
rubber  pad  and  sticks. 
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Reading  (rom  right  to  left  the  curves  are  obtained  with  the  short 
colli  and  the  long  coils,  the  third  curve  being  deduced  from  the  other 
two.'  The  horizontal  distance  between  the  "  long  "  and  the  "  short  " 
curvet  if  plotted  on  the  right  and  it  will  be  seen  that  the  points  practi- 
catlx  11:  on  a  straight  lln;. 
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full  Hcjilc  deflection  is  produced  on  the  galvanometer  when  the 
mu(,'nr;ti.sing  current  i«  reversed.  The  galvanometer  scale 
in  .'{•»  in.  loiij,'  and  divided  into  .'500  divisioas,  each  being -j^  in. 
ionjj.  Th<-  n'siHtancc  of  tlie  circuit  is  so  arranged  that  the 
(lux  deiiMJty  in  the  Hpeciintin  iH  exactly  100  times  the  throw. 
For  tills  condition  to  be  reulised,  the  Hibbert  jnagnet  must 
Jiroduci;  a  certain  throw  on  the  galvanometer,  the  magnitude 
of  which  Ih  easily  cHlrniluted.  The  writer  has  found  from 
expcrii-nci-  thiit  it  is  best  to  use  a  sciile  with  zero  at  one  end 
and  nut  to  try  und  take  deflections  in  both  direct  ions,  ilefore 
tiji.iri"  i>  ri-iiding  the  (jidvanoineter  shouhl  bi-  allowed  to  dcllect 
by  n,  .irMMiirjt  about  equal  t<i  the  reading  ex])(M:ted.  The 
^  I'of  should  not  be  allowed  to  (jross  the  zero  line. 

}'  i"n  1)1'  taken  the^alvunonieter  will  come  to  rest 

"'  1  nhiiion  afl<T  each  throw.     In  onlcr  that  the 

'•  ''••  KiilvaiioiiiotiT  circuit  may  be  adjusted  to  a 

"I'l'  .  n  resiMtance   box  either  of  the  plug  or  dial 

]iulii-rti  iiiiuit  be  included.  It  has  been  found  that  grout  care 
iiiiiMt  bn  »nW..n  ♦/•  bnv<'  flu-  m<-'biirii«Ml  cnnlaet.s  thus  inlro- 

'  II   dial   ]>uttern 

"  '  from  one  stud 


,h 


jWhen  the  spindle  and  tube  are  cleaned  and  ])oli.siied^thc 
same  rebound  may  take  place,  but  tlie  coil  quickly  settles 
down  to  its  place.  The  figures  given  below  show  how  mis- 
eading  the  results  may  be  if  this  matter  is  not  attended  to. 
The  two  sets  of  ob.servatinns  weio  obtained  without  altering 
tiie^circuit  in  any  way. 


Before  cleaning  197 

After  oloanincr 200 


190G 
200- 1 


197 
200-2 


197-5 
200- 1 


iilirl_Mii((.' 


JJelcniitnation  oi  Ben.iitg. — In  order  to  obtain  thv  cross-sec- 
tional an-a  of  a  sample  under  te-it,  it  is  necessan  to  determine 
first  the  density  of  the  material.  This  is  doiu' by  weighing 
spe<-imen  plates  in  air  and  water,  ("are  lias  to  be  exercised 
to  free  t  he  plates  from  grease,  ot  iierwise  it  will  be  found  almost 
impossible,  to  remove  air  bubbles  when  the  plate  is  being 
weighed  in  water.  The  best  method  of  removing  grease  is  to 
thoroughly  soak  tin-  s))ecimen  in  benzine.  The  <'n>ss-section 
is,  of  (-oiirse,  obliiinnl  by  di\iiliiii;  tlie  mass  by  the  density 
aiifl  the  length.  , 

Since  the  weight  ami  ilnisily  of  the  plates  i.s  that  of  iioO 
and  scale,  tin-  c.ross-.sectioii  obtained  is  also  that  of  iron  and 
scale.  The'gmiter  the  tlii(-kness  of  scale  the  lower  will  be  the 
density.     .Alorenver,     the     viili bliiim-il     lor    pci-incabiiily 
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•will  depend  on  the  amount  of  scale  present,  and  since  the 
magnetic  properties  of  scale  are  inferior  to  those  of  pure  iron 
the  greater  the  amount  of  .scale  the  lower  will  be  the  flux 
density  produced  Ly  a  jriven  magnetising  force. 

J3  (lines  per  sq.  cm.) 
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How  widely  the  density  of  plates  varies  will  he  evident  from 
the  tabic  bulow.  Ail  the  specimens  tabulated  are  "  dynamo 
steel." 


Refcronco 

Dtwcriplion. 

Density. 

RomarkH. 

letter. 

' 

7-77, 

«i 

iplatra  cut  a<;ros«  grain    .... 

Scli'cte<l  caKuallv. 

''i 

I'late.s  out  parallel  to  (rpain 

7-81, 

■Scl«!Cte(l  naKuallv. 

r. 

PlateH  cut  aeroHH  grain  

7-82, 

.S«'leet<'d  caHUallv. 

r, 

I'latos'cut  aeriiss  grain 

'l'latns,cut  parallel  to  grain 

7-83 

.Selected  eik-iuallv. 

rf, 

7t!H, 

Selected  caiuallv. 

</, 

I'lateM  cut  parallel  to  grain 

7tHl 

.Selected  a.M  liaving 
tliickHcale. 

''. 

:l'lateH<iil  paralli'l  to^'rain 

7S.-I 

S<-lecled  on  having 
little  Hcftle. 

same  material,  but  cut  ailitieutly,  the  silicon  was  0-16  per  cent. 

The  specimens  c  and  d,  which  are  also  the  same  brand,  showed 

about  0-13  per  cent,  silicon. 

Peniieabilily  Curve's  of  Commercial  Samples.— In  Fig.  i 
are  given  results  obtained  by  test&g  some 
samples  of  commercial  sheet  steel.  In  the 
cases  of  the  samples  e  and  /  the  specimens 
.were  assembled  so  that  half  the  plates  vyere 
magnetised  parallel  to  the  direction  of 
rolling  and  the  other  half  perpendicular  to 
this  direction.  The  two  loivi>r  curves  in 
Fig.  4  show  the  values  of  B  and  H  for  a 
specimen  of  steel  measured  perpendicular 
,(a)  and  parallel  (6)  to  the  direction  of 
rolling  respectively,  the  values  of  H  to  be 
read  on  the  top  scale.  As  is  generally  sup- 
posed, the  material  becomes  magnetised 
more  readily  in  the  latter  case,  the  diver- 
gence tending  to  diminish  however,  at  high 
inductions.  With  the  sam])les  c  and  d  the 
action  is  peculiar.  At  low  inductions  this 
specimen  behaves  as  the  steel  just  referred 
to,  but  at  about  H^'.iOO  the  curves  cross 
and  the  permeability  measured  across  the 
grain  is  apjiarently  greater  than  that 
measured  at  right  angles.  Whether  with 
this  brand  of  steel  this  result  is  general  it  is 
not  possible  to  say  at  present,  but  a  repeti- 
tion of  the  test  failed  to  dis])rove  this 
peculiar  result  for  the  two  Siimples  supplied. 
For  jmrposes  of  comparison  1  have  added 
to  this  diagram  the  cur\-es  for  electrolytic 
iron  and  niihl  steel,  imldished  by  Messrs. 
Campliell  \-  Dye;*  also  tlie  curve  for  sheet 
steel  publisiied  by  I'rof.  Walker  in  his  book 
on    ■■  Dynamo  Design."   it  u<  interesting  to 

notice  that  the  curves  for  these  niaterijils  inchided  in  a  recent 

Hiilletin  t  from  the  Washinsiton   Ijjboratory.  coincide  exactlv 

with  those  ol)tailie.|   it  tie-  N.IM.. 

The    curves    published    by    Mes-srs.    Campbell    &    Dye    an- 

olituined    by    11   special   methoil   which   they   have   adopted. 

SdineipersQ.cm) 

JJOOOr 


"TZJT 
1200 


Tlie  H(tnle  WU.S  afterwiirdM  carefully  removed  from  the 
Mjiecimen.t  i/.^  un<l  i/,.  and  the  densities  again  determined. 
The   resull.H   wire  : 


7SS1 
7-8MI 


•■'lowing  tliul  the  varialioHH  in  den.tity  are  iiccounted  for  hy 
the  dilTerence  in  the  amount  of  Mcaii'  on  the  s])eeinien. 

Ill  a  recent  puldieutioii  *  the  WiiHliingliin  lUireaii  i>f  Stnn- 
diinis  diHtingiiishex  lii-tweeii  high  and  low  re^^i.Htniice  stoel.s, 
Ijow  reHi'«tanre  Hteel.s  are  delini-d  um  thoNe  having  u  re.sidtivily 
of  about   I  ohm  per  metre-gram.     High  rexistunce  Mteels  are 

eliiNseij  UK  lliiise  wlm-te  reNiHtlvilV  i.t  between  .'t  and  Ti  iiIhiih  ]ier 
metre  griim.  .\ll  tin'  re«nlt«  given  m  the  pri'wiit  artnli-  ri-fer 
fii  low  reHi.Htiince  HleelM.  The  rexiHt jvil les  of  Miiniple.i  />  and  A 
were  found  to  be  li-'.is  and  O-ltK  ohm  per  iiietn'gram  n-spw- 
lively.  At  the  lilireau  thf  rroiw-neetjoniil  iin-il  of  u  .iperiiiien 
of  one  of  these  nteeN  in  determined  iin  the  itHfilimplioli  that  the 
deiimty  IK  7-".  The  lignres  given  above  .lerve  tn  hIiow  that 
conHiderahle  error  may  lie  introihieed  by  lotHtiming  a  fixed 
value  fur  den.tity. 

Low  reHifdaiiee  MteeJH  eimlain  a  Mmall  proportion  of  nilieon. 

Mr.  1<).  Ii.  Khead  lian  I ii  good  enough  to  aiialyxe  two  of  tliexe 

Mpi-i'iiiieufi  fur  me.     I'°iir  I  lie  Namplew  »  and  'i,  which  are  the 
•   •  .Magnedi    Ir.tjng."  NV  17.  Mardi.  llUn 


H(C6Sun,ts  ) 

Km.  ft. — U..H.  fCKVitM  imh  tii«  kamk  Spkcimr!)  or  Strku 
In    tlw  lower  cum  ih*  tctit  (ton  llw  m«l*n*l.  In  Dm  upp»r  cum  II  hu  bon 


\V   "  V\x) 


Tlii.'4  in  a  iiKMlification  of  the  "  inthmiis  "  inetluHl  miggeiited 
by  Kwing  \  I.iiw.  Tlu'  method  is  ndniirablx  atlnpttni  for 
iiiea.Miremei)t.<t  at  high  iiidtietionM.  but  it  ix,  perhnp!<,  open  to 
doubt  wliether  llie  ai  eiiracy  obtninalde  w  .so  gn<at  nj<  in  lhc< 
■  iiMi.  .il  ilic  iix-lhod  de.Hrnlied  hen*. 

\    .         inl4>n'Mling  tent  to  apply  t«  all  rvitultA  for  pennoa- 

•  ••  .loiirn."  I.KK.  No.  2ftl,  I><<r«mlN>r.  101  A. 
t  '   M««ncUr  T™iimt."  No.  17. 
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bility  is  the  comparison  of  the  values  for  intensity  of  magneti- 

T> TJ 

sation.     With   the    usual    symbols   J=-^ — .    Prof-    Ewing 

stated  some  time  ago  that  for  pure  iron  J  tended  to  a  maximum 
value  just  below  1,700.  For  the  electrolytic  iron  tested  by 
them,  Messrs.  Campbell  &  Dye  find  J  to  be  1,717.  The  best 
specimen  of  iron  in  the  series  recently  examined  gave  5=22,500 
for./?=l,000,  i.e.,  J=l,710.  The  specimen  of  steel  from 
which  the  scale  was  removed  as  described  below  gave  B=22,900 
for  /f=l,000  or  J=L743,  which  is  higher  than  the  results 
obtained  by  Messrs.  Campbell  &  Dye.  I  have  tabulated 
below  the  values  of  J  obtained  from  time  to  time  by  different 
obsers'ers. 

Values  of  -J  Found  by  Different  Observers. 

Ewing  &  Low  (Low  moor  iron,  isthmus  method) 1.700 

Ewing  &  Low  (Low  moor  iron,  isthmiLS  method)  L630- 

1,740.     Mean  value    1-700 

Du  Bois  (optical  method)   1,700-1,750 

Oumlich  (isthmus  method,  electrolytic  iron) 1,725 

E.F.Clark.     Low  moor 1,667 

E.  F.  Clark.     Swedish 1,680-1,690 

Campbell  &  Dye  (isthmus  method,  electrolytic) 1,717 

B.  0.  Peirce  (Norway  iron) 1.740 

Miles  Waljcer  (djTiamo  sheet  steel) 1,714 

Effect  of  Scale  on  Sheet  Steel.— Th&t  the  scale  left  on  sheet 
steel  after  rolling  reduces  the  efiectiveness  of  the  material  is 
well  known,  and  designers  and  others  have  to  make  an  allow- 
ance for  it  in  calculating  the  area  of  a  magnetic  circuit.  The 
usual  custom  is  the  one  adopted  here,  viz.,  to  divide  the  total 
flux  by  the  cross-sectional  area  of  the  material  and  call  this 
the  flux  density.  An  alternative  method  would  be  to  obtain 
pemieabUity  cur%'es  for  pure  iron,  i.e.,  iron  with  the  scale 
removed  and  subsequently  allow  a  certain  iiercentage  of  the 
cro.ss-section  for  scale,  ])aper  and  air. 

The  thickness  of  the  scale  appears  to  be  a  very  variable 
|uantity  ;  in  some  cases  it  is  merely  a  thin  film,  less  than 
i  mil  thick,  whilst  in  others  it  is  so  thick  that  when  a  plate 
is  bent  the  scale  falls  off  in  flakes.  One  can  generally  tell 
from  the  appearance  whether  the  scale  is  thick  or  not.  The 
following  figures  sen'e  to  show  the  order  of  magnitude  of  the 
thickness.  The  first  eight  measurements  show  the  thickness 
of  a  ])late  of  mild  .steel,  obtained  with  a  micrometer  placed 
at  different  parts  of  the  plate  from  which  the  scale  was  siib- 
sefjuently  removed. 

ThickncHs       with       scale 

(milH)    18J     19     21}     20     19A     20!      19     18J 

'J'hickncAH   without   scale 

(mils) 16       IG     16       Hi     17       Hi\      17       17 

The  scale  was  removed  by  rubbing  the  plate  with  a  carborun- 
dum .''lij>,  and  care  was  taken  so  that  jjractically  no  iron  was 
ri'iiHived.  Tlic  average  thickne.ss  was  li(.\  mils  with  scale 
and  )()',  mils  without,  so  that  tlie  scale  accounted  for  15  ])er 
cent,  of  the  original  thickness.  It  will  be  noticed  incidentally 
that  the  tiiickness  of  the  plate  is  more  uniform  after  removing 
the  seiile.  It  must  be  remembered  tliat  the  j)late  chosen  was 
u  bud  H|ie('imen. 

A  more  Batisfuctory  way  of  estimating  the  effect  of  removing 
the  Hcale  from  sheet  iron  is  to  carry  out  a  i)ermeability  test 
on  thi-  mnteriul  as  sup|ilied  and  then  to  completely  remove 
the  NCBJe  from  the  plates  and  test  tigniti.  To  carry  this  out 
2<J  i)hit<?s  formini{  the  specimen  (/  were  subjected  to  ])ermea- 
liility  t<-Mt  in  the  usual  way.  The  scale  was  then  removed 
frnm  each  plate.  Thin  proved  an  exceedingly  lalioriiills 
opi'nitinn.aHthi-Ncaie  is  very  hard,  and  it  was  not  found  possible 
I'l  yet  rid  of  it  by  chemical  methods.  The  plates  were  rublied 
lutli  the  carborundum  slip  and  finally  ])olished  with  emery 
pdpi-r.     Till-  removal  of  tlie  .iciile  redviccd   the  weight   of  the 

(dutrK  liy  iiboul  10  piT  ci-nl.  Thi-  plates  were  assendiled  as 
ii'fori-  anil  tli''  pi'nnfiiliility  curve  di-tennined  by  the  double 
bar  and  yoke  riii-thod.  In  Ki^.  5  the  two  eurve.s  are  plotted. 
The  followiiiK  vnlties  taken  from  the  curve  hIiow  the  ratio  of 
the  pi'niii'iibilitieM  in  lh<"  two  innfn  : 

fl         I.IHH)         MMI  )UMl  100  'jno  loo  .Ml 

n,    r.i.inm    22.7110    22.UKI    21.7.-.n    '.'o.iMtO     IK.K.'iO     l7,Kno 
U,    22.i)Ni    2I.HIMI    2i.r>iNi    liu.iMio    M),.iriO    iK.irio    17.100 

lUtio     loll        1 04 1        I  0«2       Kill        IOi;|       Mill        I  1112 


This  means  that  for  a  particular  cross-section  of  magnetic  '' 
material  (as  determined  from  weight  and  density)  a  given  , 
magnetising  force  produces  4  per  cent,  more  flux  with  clean 
iron  than  with  iron  covered  with  scale. 

The  experiments  described  in  this  article  were  carried  out 
in  the  Electrical  Research  Laboratory  of  the  Manchester 
College  of  Technology,  and  1  wish  to  acknowledge  my  indebted- 
ness to  the  Governing  Body  and  the  Principal  for  the  facilities 
placed  at  my  disposal.  Many  of  the  experiments  were  sug- 
gested by  Prof.  Walker,  who  has  at  all  times  given  me  the 
benefit  of  his  experience. 


The  Work  of  the  Electric  Vehicle 
Committee. 


Although  it  is  some  Uttle  time  since  a  report  was  issued  dealing 
with  the  work  of  the  Committee,  it  must  not  be  infened  thereby  that 
the  latter  has  ceased  its  activities.  From  the  beginning  of  July,  1917, 
up  to  date  there  have  been  five  meetings  of  the  Committee,  including 
sub- committees.  The  Committee's  efforts  have  been  mainly 
directed  to  negotiations  with  Government  Departments  with  a  view 
to  facilitating  the  extended  use  of  commercial  electric  vehicles  by 
an  increase  m  home  construction  and  a  modification  of  import 
restrictions.  The  Comnuttee's  efforts  have  not  been  unfruitful,  but 
it  is  hoped  that  some  further  concessions  may  be  obtained  in  the 
futvire,  havmg  in  view  the  beneficial  effect  that  the  extended  use  of 
electrics  would  have  in  the-  matter  of  conservmg  grain  and  petrol 
suppUes.  It  may  be  mentioned  that  the  maintenance  of  all  electrio 
vehicles  in  service  for  utility  and  national  work  is  strongly  sup- 
ported by  H.M.  Petroleum  Executive  on  grounds  of  petrol  economy. 

The  Committee  has  been  in  close  consultation  with. the  Ministry 
of  Munitions  as  to  fuel  economy,  and  upon  the  question  of  the 
allocation  of  lead  for  lead-plate  batteries.  In  view  of  the  great 
demand  for  lead  for  war  purposes,  the  Committee  has  obtained  a 
promise  from  the  ISIunitions  Overseas  Transport  Department  to 
allot  shipping  space  up  to  a  total  of  6  tons  per  week  for  the  import 
from  the  United  States  of  America  of  lead  battery  plates  for  electric 
vehicles.  It  was  at  first  proposed  that  battery  plates  should  be 
brought  over  and  allocated  through  a  firm  of  aecoimtants  actmg  on 
behalf  of  the  Electric  Vehicle  Committee  ;  but  a  consideration  of  the 
question  by  a  special  sub-committee  led  to  a  decision  that  it  would 
be  preferable  to  let  the  battery  and  vehicle  makers  apply,  with  the 
support  of  the  Committee,  within  the  approved  weekly  limit  of 
weight,  to  the  respective  (Government  Departments  concerned  in 
import  and  shipping  questions  in  rcspe^'t  of  any  batteries  that  may 
be  required. 

In  July  the  Committee  was  retpiested  by  the  Meshanical  Transport 
Department  of  the  Ministry  of  Miniitions  to  co-operate  in  a  scheme 
proposed  by  the  Director  of  Mechanical  Trans])ort  for  getting  more 
electric  vehicles  put  into  service,  with  a  view  to  saving  petrol,  and 
a  concomitant  to  this  scheme  was  a  j)roiX)sal  to  j>ro\  ide  facilities  for 
the  building  of  electric  vehicles  in  qiiantities  by  certain  Hritish  firms 
and  the  import  of  vehicles  from  the  C.S.A.  The  Con.imittcc  met  in 
conference  with  the  Director  at  the  Ministry,  and  discussed  his 
proposals  in  detail.  At  the  request  of  t)io  Department,  and  in  con- 
nection with  the  scheme,  the  Comniittoe  ooUeetcd  information  from 
local  authorities  as  to  motor  vehicles  in  u.se  ni\d  those  on  order,  and 
generally  went  to  a  great  deal  of  trouble  in  the  matter.  Owinf;,  it  is 
understood,  to  the  increasiu};  striu;:('ncy  of  llie  steel  position  for  war 
])urposc.s,  the  contemplated  scheme  did  not  admit  of  adopt  ion. 

The  ('ommitteo  has  from  the  lirat  hoped  for  the  harmonious 
co-operation  of  motor  tradeis  and  electric  8up])ly  authorities  in 
promoting  anil  facilitating  the  ndojjtion  and  vise  of  the  electiic 
vehicle.  In  some  (puirters  there  have  V)ecn  sigi\s  of  opjiosition  on 
the  part  of  Ihc  motor  traders  to  electric  svijjiily  authorities  taking 
up  the  care  and  ihari^ing  of  electric  vehicles  ;  but  this  is  proved  to 
l)c  due  to  a  misunderstanding  of  the  position,  which,  now  that  the 
motor  mimufacturers  anil  motor  tr.idcrs  are  represented  on  the 
Committee,  it  is  hoped  to  reiiu)vc.  with  resulting  harmonious  co- 
operation between  nil  interesls.  To  this  end  a  joint  nu-eting  is 
heing  arranneil  of  the  council  of  the  Motor  Trade  Association  and  the 
Electric  Vehicle  Committee. 

The  ('omniiltcc's  aim  has  been  to  make  its  constitution  as  com 
pletely  reprcsciitative  as  possiMc  of  all  iiiterestt*  concerned,  and, 
in  iiccorihinic  llicicwith.  the  follo»in«  memliers  have  been  added  : 

Mr.  (ioodvMii  (maiiaKini;  diicctor  of  C.  .\.  Vandervell  &•  Co..  Ltd.), 
us  icpreNentiilive  of  tile  Motor  Trade  Association. 

Mr.  n.  Wyatt,  nx  lepresenlinK  the  Hritish  Motor  inid  Allieil 
ManiifuclurerH'   .ANHoeiation. 
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J[r.  J.  P.  Kemp,  as  if  preventative  of  agents  for  eleotric  vehicles. 

Mr.  P.  StiJl,  who  ha.s  been  a  member  of  the  Committee  from  its 
early  (lays,  as  repre.M?ntativc  of  the  CheUea  Electricity  Supply  Co., 
now  become.s,  by  the  consent  of  0  out  of  13  lomiwnies,  the  repre- 
sentative of  Lonflon  clcctriiity  sujiply  companies  on  the  Committee. 


United  Newspapers,  I^ld.,  Staff  Dining 
Kitchen. 

Considerable  interest  is  bein;i  shown  by  newsp.iper  proprietors 
in  London  in  the  useofeleetriccojkinj;  apparatus  for  |)rovidii'g  teas 
an<rmealsIfor  the  staff.  The  proprietors  of  "The  Daily  Chronicle," 
"  Lloyd's  Weekly  News,'"  etc.,  I'nited  Newspapers.  Ltd.,  .Salisbury- 
si|uare,  London,  some  months  ago  initiated  a  staff  dining  room  with  an 


on  the  same  table  is  a  cast  iron  tj-pe  grill  with  open  element  loaded 
to  800  watts.  The  apparatus  is  fixed  at  a  height  which  obviates 
stooping,  and  the  walls  of  the  kitchen  are  lined  with  glazed  brick, 
so  that  the  place  can  be  easily  kept  clean.  The  installation  is 
connected  up  to  the  power  mains  in  the  building,  the  cables  being 
laid  in  screwed  conduit,  and  the  controlling  switches  are  of  the 
ironclad  pattern.  All  metal  work  is  carefully  earthed.  The  appa- 
ratus provides  teas  in  the  afternoon  and  meals  for  the  night  staff, 
and  about  120  meals  are  served  during  the  period  the  dining  room 
is  open.  A  somewhat  .similar  "'  Tricity  ""  equipment,  which  includes 
also  pro\  ision  for  waiming  up  meals  for  the  workers,  is  installed 
in  another  part  of  the  building  where  the  manufacture  of  war 
material  for  the  Ministry  of  Munitions  has  been  cairied  on  for  the- 
past  three  years.  The  management  are  to  be  congratulr.ted 
upon  their  enterprise  in  providing  these  facilities  for  the  staff 
and  worki)eople,  and  also  upon  their  foresight  in  adopting 
an  electrical  apparatus  which  fits  in  uniformly  with  the  electrical 
character  of  the  printing  equipment :  at  the  same  time,  by  the  use 
of  this  ajiiJiiratus,  they  are  enabled  to  save  considerably  over  coal 
.Hid  gas. 

Wc  need  hardly  remind  our  readers  tliat  the  electric  power  and 
newspaper  printing  installation  of  I'nited  Xewspa{>ers,  Ltd.,  is  one 
'if  the  most  modern  in  Fleet-street  or  elsewhere.  Under  the 
guidance  of  ilr.  G.  W.  Mascord.  the  mechaniial  superintendent 
of  the  Company,  we  were  shown  through  the  large  machine 
rooms  and  were  given  an  op|)ortunity  of  insjiecting  the  driving 
anil  controlling  equipment  of  the  rotary  presses,  the  automatic 
stereotype  plate  casting  machinery,  the  labour-saving  devices  for 
fi-ciling  the  heavy  rolls  of  pa])er  into  the  machines,  and  the  many 
u-efiil  electrical  contrivances  (several  of  which  have  been  specially 
ilcsiuiied  by  the  engineering  department)  which  contribute  to  the 
lipid  production  of  a  luinilicr  nf  daily  ami  weekly  papers. 


In;.   L  — Klkitiiu    KrrciiKN. 

r-lectrii-  kitchen,  which  wcunderstanrl  has  proved  a  great  success  from 
(he  I'leclrieal  point  of  view  a nrl  i.s  much  appreciated,  more  paiticiilarly 
liy  those  mem  hereof  tlicstatf  whoare  on  night  duty  iiid  rei|iiire  meals 
during ^the  late  and  early  houi-s.  The  adjoining  illustrations  show 
a  kitchen  e(iuipment  and  the  arrungemeiit  of  the  dining  room  which 
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I'^lectric  Fans  and    Fuel  Saving.* 

llv   (;ii.vitl.l-:s  «:aii.ki  r. 

The  statement  that  by  agitating  the  air  in  a  room  an  econnny  in 
f  iii'l  can  be  ma<le  is  not  strictly  true.  The  use  of  an  elevtric  fan  in 
H  inter  may,  by  making  more  available  the  heat  in  a  room,  never- 
theless reduce  the  total  amount  of  heat  which  by  the  ordinary 
methods  of  heating  must  be  added. 

.\  moderatesi7.e<l  room,  which  at  the  time  was  overheate<l  by  A 
low-pressure  radiator,  was  tested  with  an  accurate  chemical  thenuo- 
iiicter,  and  the  air  was  found  to  be  in  more  or  less  distinct  layers, 
with  a  very  marked  difference  in  temixrature  between  floor  and 
.•eiling :  — 
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total  mnouni  if  heat  in  the  room  was  sufficient  to  make  the 
« liiile  roi.m  approximately  74  ileg.,  gn-ally  in  excess  of  what  is 
ii.T.'ssarv  or  desirabUv  If  a  iH-rs.in  were  silling  down  in  this  r<  um 
Ins  feet  Would  be  at  a  lein|HTaliii'e  of  about  Ii4  .Icl'..  the  centre  of  his 
>Mii|\  abi.iil  r>7  ileg.,  and  his  head  about  7.'i  deg.  If  he  stood  ui>  his 
1"  .id  Would  be  alKUil  77  deg.  .-Miov.-  his  head  would  be  a  mass  of 
Mi.'hly  liealeil  air  which  wiiiild  ln>  performing  no  u.seful  wrviiv. 

riie  ilitlerence  belwivn  the  lem|M'ralim'  of  the  room  at  the  centre 
i.f  (111-  biidv  and  at  U  (I.  above  Ihe  lloor  was  thus  i:t  deg.  Tests 
■■IkiwimI  thai  when  a  small  Sin.  CiOl  iiu.)  eliilric  fan  wii«  i.peralr«l 
iliati.iially  toward  Ihe  ceiling  Ihe  teiii|H'ralun-  near  the  ceiling  was 
•  liii.kly  ri-diiciil.  and  that  al  "Jli  in.  (<>.'•  i-m.)  (the  cenlri'  of  Ihe  bv«l> 
when  »illiii(!  down)  it  was  ini-rfiiMil.  so  that  the  diffcn'me  w.is 
■  •'•liiii-d  to  7  ileg.  or  letw.  Tlire*-  or  four  ilegrecu  may  mark  Ihe 
ililTereiiee  iH'liveen  i-omd.rl  and  diw-omforl  and  bctwwn  ii  lieallldul 
leiii\iernllirp  and  all  iiiiheallhdil  lem|HTaliire. 

riiex'  ei.nililioiis  an-  aci  i  nliiaU.I  when  a  n-lalively  small  nmolilll 
id  liiKhl\  heali<<l  nir  is  e\pi-.<liMl  to  heal  .i  larg<<  building.  i>llch  an  » 
ehiireh.  Nine  lentil"  of  wiieh  a  binldiiui  may  be  healoil  ureal l\ "above 
what  u.iiil.l  Ik-  .'omd.rlable  ..r  dr»irable,  while  Ihe  n.  iiipaiil  i<(  a 
chair  or  a  )>ew  may  be  ciii.ler  lluiii  in  nivessary  lor  lirallh  and  coniferl. 

There  ran  Ik-  no  ipii-.-ilion  that  if  an  elixlric  dm  or  iHime  other 
meiii!"  v"n'  ii~>.|  to  :(,.|iiii..  nil. I  Ihoriilighly  mi\  Ihe  nir  previoliK  1o 
Ci  .in- uniform.  i-<-on«miciil  nnil  I'uliii- 

f 

\  Miighl  ivioilv  pn.diK'e  a  ruoui  (■ni 

pn.ttiii.  i!..ii  tv..ul.!  .>diui'.  »1  .1  Miiiiller  hi-:i(  «iippl\ .  nml  (hrr<  i 
coal  -  a  mailer  of  iiM)>iirlnncr  nt  Ihe  pn-«-iil  lime. 

*  M>ali.u  t  III  mi  •rllclr  in  Ihe  "  Kloolrirnl  World." 
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The  Education  Question. 

Last  week  the  Education  Bill,  introduced  by  Dr.  H.  A. 
L.  Fisher,  President  of  the  Board  of  Education,  was  read  a 
second  time.  It  will  be  remembered  that  a  similar  Bill 
was  introduced  last  year,  but  was  withdrawn  owing  to  the 
ditiiculties  which  were  raised,  more  particularly  in  regard 
to  administration.  The  present  Bill  has  been  modified  so 
35  to  remove  these  objections. 

Any  measure  of  this  kind  which  introduces  sweeping 
changes  is  certain  to  be  met  with  considerable  opposition. 
We  can  quite  imagine  the  difficulties  that  must  have  been 
suggested  when  the  present  compulsory  age  of  14  was 
fixed  ;  and  the  variation  of  this  age  to  a  higher  one  will 
certainly  give  rise  to  misgivings  in  the  minds  of  many 
people.  It  does  not  follow,  however,  that  these  misgivings 
are  well  founded.  In  affairs  of  Government,  and  even  in 
affairs  of  bu.siness,  there  is  always  a  party  which  prefers  to 
keep  matters  in  statu  quo  rather  than  introduce  changes 
which  may  be  considerably  more  satisfactory,  but  which, 
of  necessity,  remain  to  be  proved.  Such  people  argue 
largely  on  the  basis  that  "  bad  you  know  is  better  than 
bad  you  don't  know,"  but  progress  on  these  lines  is  im- 
possible. 

The  debate  last  week  makes  interesting  reading,  both 
from  the  point  of  view  of  the  Government  and  of  those 
■opposing  the  Bill.  We  have  first  of  all  the  general  principle 
which  was  well  laid  down  by  Dr.  Fisher.  This  principle 
\.-i  that  we  .should  deal  with  what  must  be  regarded  as  an 
inherent  defect  in  our  present  system  of  education,  namely, 
that  the  vast  majority  of  the  young  people  in  this  country 
go  out  into  the  world  after  the  period  of  elementary  school 
ha.s  passed  and  are  thereafter  subject  to  no  sort  of  dis- 
interested supervision  whatever,  so  that  we  have  a  con- 
tinual wa.stage  of  ability,  of  character,  and  of  physique. 
We  think  it  will  bo  admitted  by  any  fair  minded  person 
that  to  put  boys  of  14  to  earn  their  living,  to  work  daily 
through  the  recognised  hours  of  adult  labour  and  to  be 
under  no  kind  of  supervision  beyond  that  of  the  foreman, 
fiiri  only  bi-  harmful.  A  great  degrc^e  of  liberty  is  suddenly 
secured  by  the  boy  r)ii  leaving  school,  there  is  no  inducement 
to  retain  knowli-dge  which  so  far  has  been  im])arted  to  him, 
and,  generally  speaking,  noonei.s  responsible  for  his  piij-sical 
d'-velopiiient.  Such  a  plan  as  this  is  certainly  not  well 
calculated  to  fashion  character.  That  this  is  generally 
reiinrded  as  a  bad  iiysteni  is  evident  from  the  fact  that  no 
well  to  do  parents  will  adopt  it.  On  the  contrary,  such 
imreiits  niuke  the  heaviest  minrifices  to  save  I  heir  children 
from  pretiiuture  exposure  to  the  risks  of  industrial  life. 

I'lidiT  present  conditions  this  industiial  life  is  by  no 
rni'iin.4  liniit<"d  to  rhildr'-n  nl  M  yr-urs  and  above.  Ilalf- 
time  is  allowed  in  many  rases,  which  accounts  for  the 
Mt.ateiMi-nt  that  in  li«iicashire  and  Yorkshire  a  large  pro- 
portion of  children  over  the  age  of  12  or  \'2h  are  working 
half  lime  in  the  tnillM.  This  is  not  only  bad  for  the  children 
concerned  but  it  is  also  Itad  for  those  who  are  uixlergoing 
whole  titnf  i-diicatioii,  becuu.^i-  the  two  clnssi's  cannot  well 
be  Meparateij.  We  think  lliut  Dr.  Fihiiku  is  right  in  saying 
that  if  Jliere  is  any  one  single  r<form  which  educationalists 
would  (ienire  it  is  the  further  limitation  of  the  hours  of 
mdiHtrial  (oil  during  tlie  elemi-ntary  school  life. 

The  opposition  to  the  Hill  comes  mainly  from  those  who 


consider  that  such  changes  will  be  bad  for  our  indu.'itries. 
The  effect  of  the  change  may  be  regarded  as  part.ly  im- 
mediate and  partly  prospective.  We  think  it  will  be  agreed 
that  the  prospective  effect  must  be  all  to  the  good,  for  the 
simple  reason  that  our  industries  will  gain  in  the  long  run 
if  those  who  are  engaged  in  them  are  more  educated.  With 
regard  to  the  immediate  effect,  this  is  a  cpiestion  whether 
the  curtailment  of  the  supply  of  juvenile  labour  would 
place  certain, industries  in  difficulties.  We  fear  that  the 
advancement  of  this  plea  means  that  certain  industries 
attempt  to  exploit  the  youth  of  this  country  and  that  if 
they  could  obtain  children  of  a  still  younger  age,  they 
would  feel  it  an  advantage.  One  Member  of  Parliament 
made  the  statement  in  the  debate  that  in  Lancashire  a  boy 
or  girl  between  the  ages  under  discussion  was  capable  of 
running  three  or  four  looms,  and  for  all  practical  purposes 
might  be  classed  as  a  fulh^  skilled  adult  worker.  If  that 
is  so  it  means  that  advantage  is  being  taken  of  youth  to 
obtain  cheap  labour  ;  it  is  certainly  not  a  sound  argument 
for  opposing  the  raising  of  the  age  limit.  If  this  is  the 
only  land  of  argument  that  can  be  adduced  and  if  the 
raising  of  the  age  limit  is  for  the  good  of  the  country  as  a 
whole,  then  those  who  are  responsible  for  our  industries 
should  not  oppose  the  change  any  more  than  they  would 
feel  justified  in  opposing  the  various  regulations  of  the 
Factory  Acts. 

The  only  alternative  so  far  suggested  appears  to  be  one 
of  selection  rather  than  of  education  of  the  children  as  a 
whole.  At  the  age  of  14  selection  is  by  no  means  an  easy 
matter,  as  it  is  difficult  to  say  how  children  are  developing 
at  that  early  age.  It  would  be  more  reasonable  to  give 
further  education  for  another  two  years  and  then  to  make  a 
selection.  We  do  not  suggest  that  the  step  is  free  from 
difficulties  ;  but  that  is  not  a  valid  reason  for  shelving  the 
whole  measure.  Difficulties  will  almost  certainly  arise  in 
details,  and  the  smoothness  of  working  will  inevitably 
depend  very  largely  upon  the  common  sense  with  which 
these  details  are  arranged.  Also,  the  effectiveness  from  the 
national  point  of  view  will  depend  very  much  upon  the 
character  of  the  education  that  is  given,  and  its  suitability 
to  the  life's  work  which  is  to  follow.  It  would  be  absurd, 
for  example,  to  suppose  that  the  teacliing  of  French  and 
the  piano  would  be  an  advantage  in  these  years  of  additional 
education.  On  the  other  hand,  there  is  a  vast  deal  of 
knowledge  that  might  be  imparted  and  which  would  be  of 
lasting  value.  Whether  this  should  be  imparted  on  four 
days  a  week  during  two  hours  jier  day.  or  whether  hali- 
tinu>  should  be  adopted  is  a  cpiestion  for  consideration,  but 
the  main  thing  is  that  it  should  be  imparted  during  some 
portion  of  the  regular  working  day.  In  the  case  of  boys 
going  into  definite  trades  there  would  be  an  obvious  ad- 
vantage in  the  instruction  being  given  in  a  continuation 
school  of  a  technical  kind.  A  scheme  of  this  kind  has 
been  elaborated  by  the  North-East  Coast  Institution  of 
Engineers  and  Shipbuilders.  But  in  any  case  it  will 
Ijiohably  be  felt  that  merely  eight  hours  per  week  is  all 
too  short.  (Considering  that  the  day's  work  must  inevit- 
ably be  interru])ted,  we  think  it  is  a  (picstioii  whether  half- 
time  on  four  days  a  week  would  not  be  a  more  satisfactory 
arrangemenl,  and  would  possibly  <ause  somewluit  U«s  dis- 
location in  the  work. 

In  subseiiuent  debates  we  hope  that  those  responsible 
for  the  industries  of  this  country  will  consider  the  measure 
from  the  broadest  point  of  view,  having  regard  to  the 
ultiiiiiile  advantages,  and  will  not  raise  opposition  of  a 
short  siglited  cdiaracter,  Hiuli  as  to  negative  the  centre 
))rincipl(!  of  I  lie  l'>iil,  niimelv.  (lie  application  of  part-time 
schooling  on  Imld  lines. 
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The  Mechanical    Design    and    Specification   of   the 
Turbo-Alternator   Rotor.* 

By    S.    r.    BARCLAY,    Ph.D.,    B.Sc. 

Sumwxrij. — Thf  author  deals  first  with  the  relative  merits  of  the  solid  and  laminated  types  of  rotor,  the  maximum  diameter  that  is 
p^Tminiibls  ail  th-;  chiice  of  ste2l.     He  th?ii  p.i-.5e3  on  to  the  design  o^  the  shaft,  the  effect  of  alternating  stresses,  the  design  of  end 

bells  and  the  provision  of  adequate  ventilation. 


Comparison  ov  the  Soud  and  the  Lasdnated  Botob. 

There  still  remain^)  some  discussion  as  to  the  advantages  of  the 
solid  as  compared  with  the  laminated  rotor.  From  the  electrical 
point  of  view,  for  polyphase  work  there  is  no  essential  difference. 
For  a  given  design,  theoretical  considerations  would  indicate  that 
the  maximum  momentary  short-circuit  current  would  be  less  with  the 
laminated  than  with  the  solid  rotor.  8ince,  however,  the  alternator 
with  a  solid  rotor  can  <|uite  well  be  designed  to  stand  short-circuit 
at  the  terminals  without  damage,  this  property  of  the  laminated 
rotor  is  without  practical  value.  On  the  other  hand,  the  better 
electrical  contact  that  is  established  between  the  slot  wedges  with  the 
solid  rotor  causes  the  rotor  to  coiLstitute  a  more  etTcctive  damping 
winding,  and  so  gives  greater  electrical  stability.  \Yith  an  un- 
balanced load  there  is  le^s  heating  with  a  laminated  than  with  a  solid 
core  ;  but,  again,  this  quality  is  u.sually  of  no  advantage.  In  a  normal 
turbo-alternator  the  output  is  limite<l  by  the  rotor  heating,  and  it  is 
obviously  a  great  advantage  of  the  solid  rotor  that  the  ventilating 
channebj  can  be  arranged  to  secure  the  best  cooling  effect,  whereas 
with  the  lajuinat^Ml  rotor  they  have  to  be  provided  where  mechanical 
considerations  fK-rmit.  The  essential  weakness  of  the  laminated 
rotor  is  the  presence  of  the  central  hole  through  which  the  shaft 
passes.  On  account  of  the  thickness  of  the  metal  between  the 
bottom  of  the  slot  and  the  inner  bore  being  comparable  in  magnitude 
with  the  diameter  of  the  bore,  the  maximum  stress  exceeds  con- 
siderably the  average  stres.s,  and  the  design  becomes  limited  by  the 
>trcss  at  the  inner  periphery.  The  weakness  could  be  avoided  if 
instead  of  cutting  the  keyway  in  the  disc  a  projecting  tongue  could 
be  formed  to  register  in  a  keyway  in  the  rotor  shaft.  Such  an 
arrangement  is  not  practicable,  because  the  tongue  would  prevent 
the  inner  bore  of  the  core  being  machined.  To  give  the  essential 
good  (it  of  the  core  on  the  shaft,  the  core  should  be  bolted  .solidly 
together  Ijctween  stout  endplate-s  and  be  bored  to  a  smooth  surface, 
and  the  shaft  then  be  ground  to  suit  with  the  nivessary  shrinkage 
allowance.  Apart  from  being  desirable  to  ensure  a  good  fit,  it  Is 
vitally  im|M>rt<int  to  bore  out  the  core  in  order  to  remove  the  metal 
that  is  strainwl  and  weakene*!  by  the  punch. 

The  soliil  rotor  has  the  great  advantage  that  the  bursting  stress  is 
always  Ichh  than  the  stre-ss  in  the  tooth,  and  the  former  stress  has, 
therefore,  never  to  be  considered.  .Another  matter  to  rweive  con- 
sideration when  ili.«(  iissiiig  the  laminated  rotor  is  the  (|ue»<tion  of  the 
material  available  for  the  core  discs  Such  material  is  |)repared  by 
rolling  down  hot  slabs  into  sheets  of  the  thicknes.s  rc<|uiri'<l.  The 
structure  of  the  steel  is  inlluenctsi  very  considerably  by  the  finishing 
leni|MTaturo  of  rolling  and  by  the  rate  of  cooling.  With  a  large  thin 
nlieet  it  is  impriu-ticable  to  nuiintain  a  uniform  temperature  thro\igh- 
out,  and  a  micrn-cMimination  after  rolling  shows  appreciable  varia- 
tions ui  till' crystalline  Ktruitine  at  diltereiit  piirts  of  tlie  shi<<'t.  Since 
niJilcriid  of  this  kind  is  inherentlx  less  dc|M-ndal>li-  than  a  high-class 
forgiM^'.  till'  factor  of  sjifety  should  li.'  liighiT  than  with  the  solid 
rotor;  but,  due  to  tin-  weakeiiiiiK  elli-<t  of  thi-  central  hole,  the 
'Icsigner  has  to  bi'  content  uilli  a  lower  factor  of  safety. 

To  mef!t  the  demaniU  of  the  eUictrieal  engini>»T  for  steel  sheets 
having  a  high  tensile  strength,  some  nnmufacturers  have  taken 
advantage  o(  thi'  iidditioiuil  strength  given  by  ii'hl  working.  In  the 
original  I'jiper  Ihi-  aiilhor  nIiowm  lliat  there  are  ren'-ons  which  prevent 
thin  method  from  bnng  ellolive. 

In  pliM-»!  of  cold  Horking,  anolher  mcthixl  of  |iriHluenig  plalm  of 
high  tensile  Htrength  is  to  employ  a  high  cnrbon  ronlent.  The 
diii'lility  of  MiirhHicel,  however,  is  not  k<mmJ,  and  il  i  Jinnot  Ik-  regarded 
II  being  siiilnble  for  the  duly. 

Another  point  to  recei\e  consideration  with  the  InniinalttI  rotor 
H  the  i|iieHlion  of  the  critical  h|k'«'<I.  IVnctirallv  iilways  the  rnnnuig 
-IM'.sl  w  above  the  llr«t  irilieiil  s|M'r<l,  and  «ith  large  outputM  at 
t.iHHl  revs,  per  nun  I  hi-  ninninK  »|i«hiI  may  be  abo\e  the  Ms'ond 
'  iilical  s|ir<Ml.  If  Ihi'  laiiiinatioiis  were  fairly  liswr  Ml  the  axial 
iirectioii  the  rrili<'al  -.imtiI  of  the  sliaft  could  be  nccurnlely  ileler 
niiiied.  With  a  iiewlv  ion«lriic«e<l  rotor  the  critical  Ky^tti  niny  have 
1  Hnttsfaetorv  »ahie.  bill  after  some  running  ihire  may  Is-  a  lowering 
••(  the  critical  sponl  mid  ■.onie  vibrntioii  may  reiiill 

Kor  largivdianieler  rotors  at  nieiliiini  »|M-eiU  thick  plntra  are  soiiie 


times  employed  instead  of  laminations.  This  construction  is  pre- 
ferable to  using  thin  sheets,  but  the  weakness  of  the  centre  hole  and 
the  high  hoOp  stress,  together  with  the  unsuitability  of  using  rolled 
plate  with  a  pronounced  fibre  subjected  to  high  stress  in  all  direc- 
tions, are  still  present,  and  when  the  critical  speed  is  below  the 
running  speed  trouble  with  it  is  equally  if  not  more  pronounced. 

Another  alternative  is  the  construction  of  using  plates  of  con- 
siderable thickness  held  together  with  through  bolts  with  a  short 
shaft  length  at  either  end  and  no  central  hole.  The  great  weakness 
of  this  construction  is  the  difBculty  of  making  the  bolts  satisfactory. 
The  detlection  is  due  almost  entirely  to  the  elongation  of  the  bolts, 
the  area  of  the  plates  being  large  comjiared  with  the  area  of  the  bolts, 
and  the  compression  of  the  plates  therefore  negligible.  A  very  sUght 
elongation  of  the  bolts  takes  all  compression  off  the  plates,  and  con- 
secjuently  at  the  underside  of  the  rotor  the  plates  are  out  of  contact. 
Each  time  the  rotor  turns  round,  stress  in  addition  to  the  initial  stress 
is  thrown  on  the  bolts.  Another  disadvantage  of  the  plate  con- 
struction is  apparent  when  the  critical  speed  is  considered.  Since 
the  bolt  area  in  tension  is  small  compared  with  the  rotor  weight,  the 
deflection  in  the  body  of  the  core  is  considerable,  and  hence  the 
critical  s|)ee<l  is  very  low.  It  Is  almost  imjwssible  to  avoid  some 
degree  of  sj-nchronism  of  the  normal  sjuhkI  with  the  harmonics  of  the 
natural  period  of  transverse  vibration.  The  effect  of  the  platen  meet- 
ing, by  the  great  area  of  compression  they  offer,  pre\cnt,s  any  appre- 
ciable swing  of  the  rotor  beyond  the  neutral  axis.  Vibration  is  thus 
damped,  and  such  a  rotor  has  no  real  critical  speed,  but  there  may  be 
sufficient  vibration  to  be  appreciable. 


tEHQ- 


*  Alwtraclcifa  \'»\» 


III  (■rhinilhr  Innlilutlon  >•(  Kln-tri<»l  Kiiginrrni 


Flo.  I. — KoRoiNo  Dekki'T  in  Huiii-srKEn  ItoToa. 

r'Siich  a  construction  can  be  .-leriou.sly  con»itlert"«l  only  with  rela- 
tively large  ami  relatively  Iow-spce«l  rotors,  and  is  only  to  be  em- 
ploytsj  when  forgings  are  unobtainable. 

TlIK  MaXIMIM  l)l--SlllAnl.K  DlAMKTKH  OF  THE  Sol.lD  FoROKH  RoTOR. 

The  forge<l  rotor,  having  no  central  hole,  is  very  much  stronger 
in  its  resi.stnnce  to  bursting  than  is  the  himinnte<l  rotor.  It  can  l>o 
shown  mathematically  that  a  minutely  small  hole  through  the  centre 
of  a  rotating  cylinder  doubles  the  stres.'*.  The  niaxiinum  strexs  with 
the  solid  forge<l  rotor  is  always  in  the  tooth,  but  the  stnws  never 
reaches  a  high  value,  the  maximum  rotor  diameter  being  determined 
by  other  conxideralions. 

With  the  tyi>i'  of  winding  now  in  universal  use,  of  concentric  coils 
of  flat  copper  strip,  there  is  a  fairly  clearly  delined  limit  to  the  rotor 
iliameter  that  may  be  employ<'<l  for  a  given  s|>eT>«l.  Thert-  are  to  Ins 
consiilerisl  the  stability  of  the  i-nd  winding-  evierior  to  the  i>ore,  the 
prcHsure  on  the  insulation  betwiH'ii  liirnii.  iiml  the  retention  of  tlie  end 
windings  agaiiiHt  the  action  of  ccntrdiigul  fone.  In  the  f*iv  of  • 
."■.IHttl  kw.  alternator  at  il.lNKI  revs,  jw-r  mm.,  with  a  :ll  m.  di«meler 
rotor,  when  running  at  the  oversjH-tsI  o(  20  jHr  cent  alMue  normal, 
the  averafc-e  \ able  of  the  maximum  pre-wim-  on  the  uisiilalion  is 
about  o.lMNl  lb.  |>er  wiuarc  inch.  The  ih»ideriila  of  the  insnlnlinn 
betwis-n  turns  are  gissl  eUx-lricid  proii<Tli«'«.  ca|>rtcity  to  stAiul  high 
tem|>oratun»  without  delenoralioii.  and  nui'haniciU  stn-nitth.  The 
author  IS  very  "trongly  of  the  opniion  \\v.\\  pure,  hard  mica  is  the  only 
material  that  i«  really  suitable  lor  the  pur)><»r. 

The  stability  ol  the  eoiU  i»  much  impro\.vl  «s  the  lirfvadth  of  the 
strip  is  inereawl.  The  practice  of  ino-t  in;il.cr-  •<>-in«  to  be  to  employ 
rather  a  large  number  o(  coils  with  n  rdatncly  narrow  s«vUon  o( 
eop|MT  SIX  or  M-Ncn  eoils  jier  |»ole  bcint;  common.  A  (or  l>ettor 
nrrangement  i«  to  iwe  fewer  eoiU  o(  gn>ntcr  copjier  br<<i\»Wi. 
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Under  steady  compression  between  flat  surfaces  mica  can  stand 
gi-eat  loading  before  failing.  In  service,  however,  it  is  to  be  remem- 
bered that  the  conditions  are  not  nearly  so  ideal.  There  is  always 
some  degree  of  high-frequency  vibration  present,  and  the  smface  of 
the  copper  is  never  quite  fiat.  For  these  reasons  a  big  margin  of 
safety  Ls  necessary. 

Whereas  the  limitations  due  to  end  coil  stability  and  insulation 
pressure  are  indefinite,  as  will  be  seen  later,  the  limitation  due  to  the 
difficulty  of  retaming  the  rotor  end-windings  is  quite  definite.  Ha\nng 
regard  to  these  circumstances,  the  author  beUevcs  that  for  a  normal 
speetl  of  3,(XI0  revs,  per  min.  a  32  in.  diameter  rotor  « ill  come  to  be 
regarded,  if  not  as  the  maximum  permissible  size,  at  least  as  the 
maximum  desirable  size. 

The  Choice  of  Rotor  Steel. 

The  obvious  requirements  of  the  rotor  steel  are  that  the  permea- 
bility should  be  as  high  as  possible,  and  that  mechanically  the 
material  should  be  suitable  for  the  duty.  Beyond  doubt,  the  steel 
that  best  fulfils  these  requirements  is  an  oil-treated  carbon  steel. 
Such  a  st-eel,  containing  aboiit  0-38  per  cent,  carbon,  after  oil  treat- 
ment has  an  ultimate  strength  of  38  tons  per  square  inch,  a  yield 
point  of  22  tons,  an  elongation  of  22  per  cent,  on  2  in.,  and  a  con- 
traction of  area  of  40  per  i-ent.  It  is  of  the  class  of  steel  that  is  used 
for  such  purposes  as  railway  axles,  and  has  to  resist  shock  and  fatigue 
and  be  dejiendable  above  everything,  and  is  therefore  admii'ably 
suitable  for  alternator  rotors.  The  permeability  of  this  steel  is  quite 
good. 

It  Ls  usual  to  express  the  factor  of  safety  in  terms  of  the  ultimate 
strength — which  is  not  quite  logical,  since  it  is  the  yield  of  the 
material  that  marks  the  limit  of  safety  and  not  the  actual  fracture. 
The  author  is  of  the  opinion  that  the  factor  of  safety  should  always 
Ije  expres-sed  in  terms  of  the  yield  point.  The  inaxinuim  stress  in  the 
solid  forced  rotor  is  in  the  teeth.  The  stress  is  unidirectional  and 
con.stant,  and  a  factor  of  safety  of  2  to  1  on 
the  _\-ield  point  is  to  be  regarded  as  satisfac- 
tory with  a  dependable  steel. 

It  is  sometimes  suggested  to  employ  an 
alloy  steel  for  the  rotor,  but  there  is  very 
little  gain,  if  any,  in  I'piig  s-o  with  the 
objects  immediately  in  view,  and  on  the 
other  hand  there  are  pronounced  disadvan- 
tages. The  |)ermcability  is  lower  and  the 
forging  is  not  so  reliable.  An  interesting 
case  came  to  the  author's  notice  a  few  years 
ago  of  a  rotor  forging  breaking  just  where 
the  shaft  merges  into  the  body  of  the  core. 
The  steel  used  was  31  per  <'ent.  nickel,  it 
WHS  found  that  a  huge  internal  cavity  had  been 
cauM'd  by  the  o|K-ration  of  forging,  as  shown 
in. Fig. I.  Thecorritiimnding  part  at  the  other 
end  of  the  rotor  wtt.s  cut  ojicn,  and  although 
there  wim  no  cavity  the  steel  was  in  a  highly 
Btre»(i«l  and  weakened  condition.  Insufficient 
care  in  forging  might  ca\ise  weakness  in  this 
way  with  any  Mteel,  but  it  is  much  more  probable 
oll(»y  steel  than  with  u  carbon  steel. 

L  .MIT   I  F   FoHCilNti    SlZF. 

For  nil  oul|Hit«  ho  for  contemplated  at  3,B(Kl,  3,(XM)  and  2,4(M»  revs. 
|MT  min.  a  Kmgle  forging  can  Ix-  obtained,  and  also  for  all  except  very 
l.iit'i-  ■ml puts  at  l.WH)  and  1.5(H)  revs,  per  min.  For  very  large 
oiii|n]t^  ;,i  l,H()()  revs.  |M-r  min.  and  lower  speeds  a  single  forging  may 
ii'il  Ik  i.itJKfactory.  In  such  casCH  the  Mounde.st  construction  i«  to 
forge  a  hollow  cylinder  with  a  Mhaft  extenHion  attached  to  each  ciul, 
or,  Ix-ttiT  Klill.  ciirrii^tl  on  a  through  Hhaft.     Forging  the  cylinder  on 

a  f" '■  ■'   ' 'irk  on  the  steel,  and  gives  It  its  best  qualities  on  the 

ill!.'  Iii-ie  the  hoop  stress  is  a  maximum.        Moreover, 

in  il  (ki«  access  to  the  bore  aiul  the  maximum  benefits 

of  '  II-  lonferred  cm  the  part  of  maximum  hoop 

«ir-  .    roiiirs  there  is  no  ditlicuUv  in  so  proiKM- 

li"i  1  I.elwi-en  the  botloiu  of  the  slots  and  tlu-  bore 

thai  11.1  liiM.p  „lu~.  H  kept  down  to  a  satisfactory  value.  For  very 
Inrw  rotors  this  foiiHtruilion,  therefore,  constitutes  an  excellent 
nrriMigcnient. 

TiiK.  SnArr  ItKsioN. 

In  rMrrmifiin^  tlir  /li^i.-ti  i,(  the  shaft  il  is  most  im|sirlant  that  the 
]•'■■!-  1  the  curve  of  (lelliM'llon  is  smooth  and 

Ir'  The  forces  ilue  to  the  rotor  weiglil 

■  .  lis    iiiilil  the  reaeling  force  balances 

Mr  '  III'  inilividual  crystal  Is  within 

I'  '  iliiil  limit  is  passed  the  crystal 

•  I  '  ' The  exees- 

.  y  III  turn 
I  .  Ill  be  safe, 


I'Ki.  2.— Showing 

now  A  BEA.M  (AX  BE 
WEAKENED  BY  ADD- 
ING TO   ITS  Section. 

with    an 


therefore,  not  only  must  the  area  of  the  steel  be  adequate  for  the  loat? 
to  be  carried,  but  the  proportions  must  be  such  that  it  is  free  to  yield 
elasticity  to  exert  its  reactive  force  without  any  local  over-stress  being' 
caused.  If  the  design  is  such  that  there  is  a  tendency  for  some  part 
of  relatively  small  area  to  resist  the  general  deflection,  that  part  may 
be  overstressed  and  failure  may  result.  An  example  of  such  a  case 
is  given  in  Fig.  2.  The  beam  with  the  fin  projection  and  the  load 
can  be  so  proportioned  that  before  the  beam  has  deflected  sufficiently 
to  give  the  necessary  reaction  to  support  the  load  crj"stals  at  the 
bottom  of  the  rib  are  overstressed.  Failure,  therefore,  would  result 
with  such  a  construction,  whereas  the  beam  without  the  fin  would 
carry  the  same  load  satisfactorily.  Where  there  is  an  abrupt 
increase  of  diameter  m  a  shaft  the  conditions  are  somewhat  but  not 
exactly  similar.  Just  where  the  increase'  of  diameter  takes  place- 
the  shaft  portion  is  imder  stress,  and  is  yielding  elasticaUy.  The  flow 
of  stress  into  the  larger  diameter  is  somewhat  gradual,  and  the  face 
of  the  metal  that  is  rising  at  right  angles  from  the  smaller  diameter 
to  the  larger  chameter  carries  little  or  no  stress,  and  there  is,  there- 
fore an  intimate  contact  steel  that  is  elongating  and  compressing 
elasticaUy  and  steel  without  stress,  and  great  weakness  is  thus  caused. 


-iEEL 


^^^^^ 
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Fig.  3. — A  Sudden  Increase  in  Diameter  may  be  regarded  as 
ADDING  Metal  to  a  Gradual  Incre.ise,  and  is  analogous  to  the 
Weakening  Effect  of  adding  a  Thin  Rib  to  a  Beam  as  shown  in 
Fig.  2. 

A  gradual  change  of  diameter  represents  a  normal  design,  and  a 
sudden  change  is  to  be  regarded  as  adding  metal  to  the  normal 
design,  as  shown  shaded  in  Fig.  3.  The  added  metal  tends  to  prevent 
the  normal  elastic  deformation,  and  has  inadequate  strength  for  the 
purpose.  In  such  a  case  the  tendency  to  fail  is  often  increased  by  the 
crystals  at  the  jimction  of  the  two  diameters  being  torn  and  weakened, 
by  tlie  action  of  the  cutting  tool. 

In  Fig.  4  is  shown  a  case  of  failure  that  came  to  the  author's  notice 
a  few  years  ago.  It  will  be  noticed  that  there  is  a  very  sudden 
increase  of  diameter  between  the  bearing  journal  and  the  large  oil 
bailie  that  is  formed  solid  with  the  shaft.  After  11  months'  rumiing 
the  shaft  broke  m  the  position  shown.  Xot  only  was  the  design  thus 
most  unsound,  but  the  material  was  unsuitable,  being  of  a  high 
carbon  steel  that  had  not  been  heat  treated  and  havmg  a  very  coarse 
grain  size. 

Abrupt  changes  m  the  curve  of  deflection  must  therefore  be  care- 
fully avoided.  The  shaft  should  be  gradually  stepped  to  avoid  any 
sudden  increase  of  diameter,  and  w  herever  a  change  of  section  occurs 
a  carefully  formed  radius  should  be  i)rovided.  Gauges  to  check  the 
accuracy  of  the  radii  in  important  i)laccs,  such  as  in  the  neck  ofthr- 


Fatigue  fracture 


Fig.  4.— Solid  Forged  noToi!  wnu  l)i,n'.<  tivk  Simjt  I)i:sign. 

journals,  shouhl  form  part  of  every  shop  inspector's  equipment.  li» 
addition  to  being  carefully  formed,  the  radii  should  be  given  a  lino 
finish  and  good  [lolish. 

.\  LT  K R  N  A  ri  N G    STRESS. 

The  Miaximuiu  reverse  stress  in  the  rotor  is  In  the  nci-k  ot  the 
hearing  journal.  The  weight  of  the  rolor  puts  the  ligun-  nt  the  top 
of  the  siiaft  into  compression,  and  at  the  bottom  of  the  shaft  into 
tension.  .\s  the  shaft  turns  round  the  stress  changes  from  tension 
to  i'()m|ire,ssion.  In  the  ease  of  a  :!,(HKI  revs,  per  min.  altcrualor  the 
number  of  reversals  per  day  is  4,32(1,000-  that  is  to  say,  the  number 
of  reversals  daily  is  equal  "to  what  investigators  into  the  subject  of 
altcinaliiig  stress  have  regarded  as  a  complete  endurance  test.  The 
milhor  discusses  at  some  length  what  takes  jilace  in  the  <rystalline 
slrnclure  when  inetHls  fail  through  fatigue. 

The  fatigue  failure  is  so  insidious  in  its  action  and  so  many  un- 
foreseen failors  may  hi-  iiremni  to  contribute  to  il  'that  a  big  margin 
of  safely  ig. desirable. 

Theii'iilhTir  Ihiin  di-  n  ■•.  iii.  mlvniiluges  of  heat  lie  tmcnt  in  the 
ntrCiigthenitiK  nf  sii  • 

'  ■minded.) 
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Correspondence. 


ELECTRICITY  AND   SORTING  MACHINERY. 

TO   THE    EIJITOR  OF   THE    ELECTRIC  I.-VX. 

Sir  :  Under  the  heading  of  Transport  Reform  we  daily  read 
of  i>roposals  for  the  more  effective  collection  and  di.stribution 
of  all  classes  of  inerchandi.se,  and  it  is  not  hard  to  see  that, 
though  internal  combu-stion  traction  will  probably  play  an 
iiiijiortant  part  in  what  may  be  called  mid-ilistanee  traffic  for 
many  year.s  t ,  c  me.  electricity  will  be  the  ultimate  motive 
power  of  all  the  sorting  machinery  of  the  future.  Wc  see  the 
principle  a])plied  already  in  the  outskirts  of  big  towns,  and  the 
day  is  not  far  clistant  when  the  suburban  passenger  traffic  of 
all  big  cities  will  be  electrified.  After  all.  what  is  the  electric 
train  .system,  which  is  now  so  (>ffective.  |)unctual  and  rapid  on 
thi-  sul)urban  district  of  the  l^onclon  &  South  Western  Railway, 
but  a  big  j)a.s.senger  sorting  machine  '.  It  is  a  machine  which 
is  of  great  value  to  business  men  and  .saves  thousands  of  man- 
hours  every  week. 

The  pre-war  inland  goods  trans|)ort  rates — double  those  of 
any  other  country  in  the  world — have  been  resjwnsible  for 
much  trouble  in  the  past,  for  they  have  acted  as  a  drag  on 
our  farmers,  manufacturers,  and  traders,  and  have  maile  a  fair 
bid  to  strangle  our  commerce.  The  rea.'^on  for  the  high  rates 
is  to  be  found  in  the  obsolete  and  extravagant  arrangements 
at  all  the  great  railway  termini.  To  do  away  with  this  state 
of  affairs  a  system,  known  as  the  (ioods  Clearing  H.)use  System, 
luis  been  devised  liy  Mr.  A.  W.  Cattie,  who,  by  means  of 
electromagnetic  .sorting  machinery  of  his  own  invention,  is 
able  to  deal  with  the  collection  and  distribution  of  hca\y  goods 
of  all  descri])tions  just  as  easily  as  banking  clerks  are  able  to 
de;'.l  with  the  bundles  of  cl-ecpies  which  daily  pas.s  through 
tl'cir  hamls. 

Our  railways  continue  to  wiiste  time  and  space  and  man 
power  by  ojierati  )ns  on  "  Hat-land,"  /.»'..  pushing  trucks  and 
wagons  backwards  and  forwards  in  goods  shunting  yards  ; 
■whilst  Mr.  (Jattie  brings  ti.  bear  electric  cranes,  and,  by  thus 
Utilising  the  third  dimension  of  s|>aee,  does  work  in  one- 
Jiundredth  of  the  space  and  in  le.ss  than  one-hundredth  of 
thf  tim<'  at  prrsrnt  usi'd.  The  work  of  sorting  is  maii\ly 
eJTected  by  I'ndless  bands  of  truckers  clectriially  controlled  ; 
these  trui-kers  are  always  moving,  so  that  congestion  is  im- 
jMW.sible. 

It  is  interesting  to  note  that  Mr.  ('.  R.  S.  Kirkpatrick, 
M.Inst.C.E..  the  chief  engineer  to  thi'  Port  of  London  Authority, 
recently  spent  a  consideral)le  finie  at  the  works  of  tin-  New 
Transport  Co..  at  Hattersea.  llr  was  abli'  to  make  a  thorough 
examination  of  the  electromagnetic  sorting  machinery  which 
in,  UH  I  have  said,  the  leading  feattin'  in  the  goods  clearing 
liouMc  syntem.  This  system  can  be  applii'd  to  all  wharves  and 
ijuays  where  the  rapid  loading  an<l  unloading  of  ships  is  a 
(iesidrnilum,  and  it  is  Ihen'fore  reinvini;  tin-  attention  of 
various  ( 'li«ml»Ts  of  Commerce  in  the  Kingilom.  In  his  report 
on  the  (iattie  Kysti-m,  Sir  .lolin  Purser  Orillitli.  late  engineer 
of  the  Dublin  Pi>rt  and  Doi'ks.  writes  vi-ry  favourably,  anil, 
indei'd,  idl  lh<'  other  eminent  engineer^  and  men  of  science 
luive  givi'n  it  tlii'ir  uiii|ualitii'<|  approval. 

In  .lum-,  I'M  I.  two  months  before  tlo'  war  broki-  out.  a 
Ocrman  ■<rii'nlisi,  Iferr  von  Sihaven,  was  ordi-n-il  by  the  Kaiser 
to  exainmi'  tli>'  machinery  at  Hattersea.  lie  did  so.  and  was 
so  much  iiiipr<'M.Med  with  what  he  Naw  and  learni'd  that  he 
exclaimed  in  tones  of  iindiHguised  ndmirulioii.  "  What  an 
iiiiei|uall<-d  iiixtrumi-nt  (or  inobili.Hiitioii  '  "  .\  report  now 
real  Im'S  us  that  this  systnii  liil.s  ai  llliillv  been  adopted  m 
(iermnny.  and,  if  llo'  report  is  true,  we  sliall  have  before  us 
nliother  telling  rxample  of  wliul  we  can  do  in  the  "  loo  late  " 
line.  It  IM  wrll  to  point  out  that  the  system  of  which  we  are 
writing  has  liem  before  thf  authorities  in  this  country  for  the 
piiHt  eight  or  ntiii-  v<'ars.  and  thai  th<-  .said  iiuthnrilieM  have 
piTHisti'iitlv  rcbiMid  In  even  in<|iiire  into  it,*  nierit.H  during  ihi* 
whole  of  that  line'  ' 

It  mav  thus  !"•  h(t  to  our  foes  to  rrup  tin-  reward  of  an 
KngliNJiinan'N  iiiMniivi'  etTorts,     Itoei  such  a  stnte  of  iklTairs 


indicate  patriotic  forethought  on  our  part,  or  does  it  point  to 
an  overstraining  of  chivalry  which  has  induced  us  to  offer 
our  most  deadly  foe  the  first  use  of  our  best  weapon  against 
congestion  and  waste  of  time  '.  Anyhow,  by  ignoring  the 
system  ourselves  we  have  given  our  rivals  everv  possible 
opportunity  of  being  first  in  the  field  and  exploiting  it  to 
their  own  advantage. — I  am.  &c., 

London,  March  14.  He.\dley. 


Annual  Meeting  of   the  B.E.A.M.A. 


The  Annual  fleneral  Meeting  took  place  on  the  2Sth  iilt.,  when 
the  report  and  income  and  expeniliture  account  and  balance  sheet 
foj"  the  Hnancial  year  entlins:  .'^ept.  30,  1917,  were  adopted  ;  and 
the  follow  ing  members  were  declared  on  ballot  to  have  been  elected 
to  till  the  live  vacancies  on  the  Council  : — 

British  Electric  Transformer  Co.,  Browett,  Lindlcv  &  Co.,  Jlather  & 
Piatt.  C.  .\.  Parsons  &  Co.  end  Yate-s  &  Thorn. 

The  ch;'."rnian,  Ix-forc  moving  the  adoption  cf  the  report  for  19IS, 
referred  to  the  report  of  the  Committee  appointed  tiy  the  Board  of  Trade 
to  consider  the  (question  of  the  electrical  trades  after  the  war.  The 
report  had  not  yet  licen  i)ablishcd  :~  but  he  did  not  think  he  would  be 
committing  any  breach  of  confidence  in  stating  that  he  Ixdieved  the  report 
was  a  very  strong  one,  and  that  it  would  Ix-  received  with  gratificatiou 
by  the  industry,  particularly  as  it  was  understood  to  speak  largely  along 
the  lines  of  the  B. K..\..M..\.  evidence. 

Turning  to  B.K..A.M..\.  work  during  the  past  session,  he  said  two  im- 
portant re|)orts  in  which  the  industry  was  interested  had  made  their 
appearance.  The  first  was  that  of  Lord  Buckmr.ster's  Committee  on 
pre-war  contracts,  which,  he  regretted  to  say.  apjx'ared  to  atTurd  little 
direct  practical  help  to  contractors,  but,  in  traversing  old  ground,  offered 
some  new  suggestions  of  which,  failing  Government  action,  they  might 
lie  able  to  avail  themselves.  The  second  was  the  Coal  Conservation 
8ub.('ommilte«-V.  report.  That  deserved  their  careful  attention,  and 
wouhl,  he  hiijied,  shortly  l>e  the  subject  of  a.tion  by  the  B. K..\.M..\. 
.As  to  B. K..\..M..\.  conditions  of  contract,  it  was  satisfactory  to  re<ord 
that  less  iliflicultv  in  settling  contracts  was  exixrienced  and  their  condi- 
tions were  inakiil^  steady  headway.  The  subjects  of  rem-arch  and  edu- 
catiiiM  were  in  the  B. K..\..M..\.  frfuit  line  of  ivtion.  and  standardisation 
had  made  satisfactory  progress  during  the  year.  They  were  in  closi" 
touch  with  the  work  of  the  Federation  of  British  Industries  and  the 
British  Empire  Prodiu-ers"  Organisation,  and  it  went  without  saying  that, 
they  were  working  jointly  in  many  matters  with  their  old  friemls  the 
E..'<.C..  the  l.E.E.  and  the  (•.M..\.  The  articles  of  association  had  been 
entirely  nvast,  and  the  B.E..)..M..\.  was  now  an  .Wociation  for  manu- 
facturers exi'lusively.  the  classes  of  "  .\sso4-iato  MeinlH-r  "  and  ".\sso. 
ciale,"  consisting  chielly  of  factorn,  having  be«Mi  cut  out. 
We  ho|i«'  to  give  an  alwtract  of  the  report  in  our  next  issue. 


I.ejjal    Intelligence. 


Marconi  Impprial  Wireless  Chain  Litigation. 

On  the  mil  oi-l     Mr   .liHiM'  M.  c.mli. imiiiii.  cd  the  liciiring  of  the 

Petition  .if  Bight  by  .Marcois  U  .r.l.-ss  Telegraph  Co.,  whi.h  claimeii 
a  diM-larntion  thai  llie  IVisl.mn*ter(;ener»l  »a«  notentitUsl  to  repudiate 
an  »gre<>meiil  dated  .Inly  :|il,  11111,  for  the  enition  of  n  chain  of  wirelesii 
slat  ions. 

Coun«d  f"T  the  Conipanv  were  Sir  Ivlwanl  Carson.  K.C,.  M.P..  Mr. 
I..'slie  ,>voll.  K.I'  .  MP.  Mr".  «;■•.).  Wallace.  K  (  .  ami  Mr  Stuart  IVavau  ; 
and  for  the  PotlniatU-r  Ceneral  coiniwl  win-  Ihi-  .MlonieylJoner.il 
(Sir  I".  K.  Sniilh,  K.l'),  the  S>li.  it.ir  Cenoral  (Sir  lionlon  llrwart). 
.Mr.  A   .1.  Waller.  K.C.  .Mr.  C  Bnueion  ami  Mr    II.  Smith. 

Sir  ICkw^iik  r»it.HoN  (tor  the  roiiipaii\l  «aiiI  that  the  aKrvcnirnl  w:w 
made  U-I«eeii  the  mipplmnis  and  the  Iti^lil    lion.  II.  Sumiiel.  Hi.    K     ■ 
miwler  lieneral.  on  U-h.dl  o(  llix  M..).<iv  n.d  on  l.linll  of  the  i. 
nieiil.H  of  IikIiii.  Ihe  Cnion  o|  ,S.miI  h  Adi.  ,    ,oid  .uch  oihei  .;..i.. 
a'*    nhonld    llien-nller    a<lopl     the    a  •r.'cnienl .      fnder    I' 
Kiippliaiila  conlrrclecl  to  provide  aiiii  ronnlrin  I  »n  long  .1 
"latioiiB  in    Knuli'iid,    K.g>l<l.  the   l->.«l    Afncnii   Prole,  loi  I 

of  .South   .\(rici\,  IniliiN  i\'iil  Singn|«inv      It   w,i»  ir.lli'<l  an  lo.|»  u.*l  ,  h;.oi 
o(  Kt«lioii«,  and  il«  ol.je,  l   ».«  lo  coininuni.  ,i(e  r..un.l  thi-  v..iioii«  |>«rl- 
of  Ihe    Enipinv       \«  n'ui  nUtl  the  lin>l   Ihn-e  ulalvo-   ,  I  n.:  .  wl.    I\m' 
and  hVi't   Attn  in)  the  ■  oiiirn  I  wn«  lo  !«■  nlwohii. 
MS'ond  llmi-  «l«lioni  (the  I'nion  of  S.  Alriif\.  Im'i  . 
wrj«  a  right  iiiihe  P.iiilni-.ler  llenornl.  b\   gi\iiiii  >• 

to  Ih inpleliM.  lo  laneel  thai   (lorlion  o(  I  lie  ,,.iiii...l.       11. 

nienl    WM   dulv    e  inllrmi<«l    by    trwilulion    ol    ihr    l|i>U"e    .>(    »■ 

|iaurd  on    Xiin    H,  11113,  and  ai  regartlrd  the  in»liillntion!<  «iil\  ii 

o(  .Siiiilh    \(ti.i»,   Ki;.\|>l  and  India  by  the  lonetnnieiil.     • 

and  b\  the  S.'.  rel.-,r\  of  Stale  (or  liidii>  In  I  oiin.  il.      B\ 

i:i.   Iltl.1.  Ihe  I  oniivtnv  ga\e  notiir  under  rlauw  2  ol  i' 

that  they  wrre  pnhTeiling  t<>  pU<x'  ordora  (or  the  mntrru.l  rc«tiiir»Hl  lor 
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the  construction  of  the  six  stations,  and  of  their  intention  to  arrange 
for  engineers  and  staff  to  proceed  in  connection  with  the  work.  The 
Company  said  that  no  notice  was  at  any  time  given  by  the  Postmaster- 
General  of  his  cancellation  of  such  part  of  the  agreement  as  related  to 
the  installation  of  the  stations  in  the  Union  of  .South  Africa,  India  or 
Singapore.  On  the  contrary,  the  Company  said  that  in  the  case  of  the 
Indian  station,  the  Postmaster-General  decided,  on  or  about  May,  1914, 
that  such  station  should  be  proceeded  with  in  the  first  instance,  and  so 
informed  the  suppliants  who  agreed  to  proceed  with  the  ser\'ice.  The 
Company  had  at  all  times  been  ready  and  willing  to  proceed  to  carry  out 
the  installations  between  August,  1913,  and  December,  1914.  On 
Dec.  31,  1914,  a  letter  from  the  Secretary  to  the  Post  Office  repudiated 
the  p^greement  and  refused  to  allow  the  Company  to  proceed  further 
with  the  installations  or  any  of  them.  Having  read  this  letter  counsel 
said  there  was  a  question  as  to  what  was  its  effect,  but  he  did  not  think 
there  was  any  question  or  intention  to  put  an  end  to  the  whole  contract. 
Sir  F.  E.  Smith  :  A  grave  question  will  arise  whether  long  before 
the  date  referred  to  the  contract  had  not  been  in  express  terms  ended 
by  the  Company  themselves. 

Sir  E.  Carson  said  that  on  Aug.  21  the  Postmaster-General  paid 
£I>2,0«X>  on  account  of  expenditure  incurred.  There  were  other  sums 
which  he  need  not  mention.  The  Company  said  that  they  had  been 
greatly  damaged  by  Ijeing  deprived  of  all  the  royalties  which  they 
would  have  earned  under  the  agreement  and  that  they  had  lost  the 
whole  of  the  monies  expended.  The  Attorney- General  in  part  of''the 
defence  raised  stated  that  the  Postmaster-General  had  never  waived 
or  agreed  to  the  extension  either  wholly  or  in  part  of  the  right  of  can- 
cellation conferred  upon  him  by  Clause  2  of  agreement.  That,  of 
course,  could  only  be  a  matter  which  went  to  the  question  of  damages. 
What  the  ("ompany  s&id  was  that  he  had  never  exercised  the  right  of 
cancellation.  The  Company  had  always  admitted  that  at  any  time  up 
to  the  completion  the  Postmaster-General  had  the  right  to  cancel  upon 
p?.3'ing  out-of-pocket  expenses  and  costs.  The  Attorney-Gener?,l  then 
said  "  the  proposal  to  proceed  with  the  bidian  station  in  the  first  instance, 
was  a  proposal  emanating  from  the  suppliants  and  made  by  them  to  the 
Postmaster- General  by  letter  dated  Nov.  6,  1913.  The  Postmaster- 
General  subseiiucntly  agreed  to  such  proposal,  and  further  proposed 
in  a  letter  to  the  .suppliants  on  Jlay  15,  1914,  that  in  consequence  of  the 
naid  arrangement  with  regard  to  the  Indian  station  the  power  of  can- 
cellation conferred  upon  the  Postmaster-General  by  the  sf.id  agreement 
should  be  varied  so  as  to  cease  to  apply  to  the  Indian  station  and  to 
apply  to  the  East  .African  station  in  place  thereof,  but  the  suppliants 
never  replied  to  the  said  proposal  or  assented  to  the  said  variation."  The 
whole  of  that  came  to  this  "  right  of  cancellation  in  respect  of  the  Indian 
station  aa  one  of  the  three,  and  by  arrangement  the  Indian  station  was 
tfi  U-  proceeded  with  immediately,  a  proposal  by  the  Company  which  is 
not  ajwented  to,  but  as  you  are  doing  that  you  ought  to  include  one  of  the 
other  stations  in  its  place."  .All  that  merely  went  to  damages  and  had 
nothing  to  do  with  the  question  as  to  whether  the  contract  was  repu- 
diated, li  the  Company  hod  judgment  on  the  first  Clause,  one  of  the 
quexlions  that  would  have  to  Ijc  considered  would  be  what  loss  was  to 
Ik-  attributed  to  the  fact  that  the  Company  were  not  allowed  to  con 
ntnii  t  the  three  stations  in  respect  of  each  of  which  the  Postmaster- 
(irneral  had  up  to  the  lime  r.f  completion  the  right  of  cancellation.  In 
linother  parr.^Taph  of  the  defence  it  was  set  out  that  by  letter  dated 
Dec.  :W»,  1914,  the  PoBlruoHtcr-fleneral  informed  suppliants  of  his  inten- 
tion not  to  iiriH'ced  with  the  said  wireless  stations,  and  the  Attomey- 
Genrra!  Hubmitx  that  the  PoBlmaster-tJcneral  thereby  exercises  the  right 
of  canccllr.tjiin  lonferrod  upon  him  by  the  said  agreement  in  respect  to 
the  dtatioMii  to  which  tlic  right  <  f  cancellation  lavs.  Then  the  Attorney- 
General  Kiiiil  :  ■■  ThcHupplii'.nts  having  lost  the  lienefit  of  the  agreement  of 
July  :»ll,  1913.  by  reason  of  the  repudiation  thereof  on  the  part  of  tho 
l'o«tmpjitcrGcneral,  the  I'oMtmaHtcr-tleneral  said  that  the  letter  of 
Dw.  .'Ml.  I»H.  folli>wc<l  on  u  letter  of  ()<:(.  9,  1914,  from  the  suppliants, 
Rtatinir  that  the  nuppliants  re|>r,rded  the  said  agreement  as  abandoned. 
At  the  <UAi-  of  the  Huppllants  Mc.iillcttcrthiTe  had  been  no  abandonment 
or  ropurlialion  on  the  naid  B'.'ri-cinent  upon  the  part  of  the  Post  mast  cr- 
Generr.l  "  Wirt  ih..t  uynnl  wan  that  Ix-twcen  July,  1913,  and  August., 
"•I  I.  I  and  clianges  were  iKMNg  made  by  the  Post 

""'  ■  il'-iii  ciirrctipondi-nic  in  which  it  was  averred 

•''   ■  •.ii.|uili-d  from  till niluit  of  the  Post  Otlico 

"t"'  "III' 1)  IumI  abandoiicil  the  contract.     NegotintionH 

»"■  'I'll.-  (r<im  whiih  it  was  i>erfcclly  clear  that  the  Post- 

"I"  irviriK  ti,  get  out  of  the  contract  and  to  get.  the 

'  ■'"  'ilracl  on  different  teriiiK.    In  the  courHc  of  the 

' '"  I  over  and  over  again  Ih.  t  the  delays  showed 

"'   ■  •  'h<   cnlracl.     If  the  Post  Oflice 'had  repu- 

WMuM  Ih-  entilleil  In  daniagcH,  for  they 

■vere  always  preK«ing  to  go  on  with  the 

'  \    inforitintion  ami  rljrection  t.o  go  on. 

' '"    '  ''     '  "  .    ■        '    .ru|...iiy  wrol.<'  ihiiniing  roni|H'MHalion  for  the 

'>"'-'"'      '•  '.'I  •' '.'      ■(    llie    UKrecment    by    the    l'oHtni/i.Hter-G(!neral, 

•mil  111.  I  ",.  , I, .,,,,, .,,11  bv  letter  of  Jjin.  21,  l»l,",.  withdrew 
'"•  1"'"  ■■'  !'■  .lo.  191 1,  and  offered  to  co.<»|Kir»U5  with 
lie     (..Mil,!,,,     ,M  I    ,iig    mil.    the     Uriiiit     of     I  lie     exlsling    ttgrco- 

•"•"'     "■' I "■     |T.,m,,ili-,H.-.     It     wvi    i,„w  «nhl    Hint   Ihnt 

""•  '  ■     '  '" ml,  and  that  tho 

'  "■  I  il.     Sir  hilward 

"  ■'  '  .i.riil   |Hiinliiig  out 

'Il  I   in. ■.!■.,, I  .1  II,.     ..I    Ktent  nmgnitiido 

""  "'  h  had  ha  I  o,  c nhion  iniiiiy  timeit  nnd 

I'll.  .|,|a  II  o|  the  Krejil,  ihlnv  ori  the  pari  ol 

"'•■   '   '  ■    •■"■  •    "I  "■"    I" »K  Hilh  the  worU.      The  letter  anked  for 


an  assurance  that  at  least  the  amount  already  expemled  by  the  Company 
on  the  stations  would  be  repaid  at  an  early  date,  and  also  asked 
what  steps  it  was  prepared  to  take  to  arrive  at  the  sum  to  be  paid  to  the 
Company  as  compensation  for  the  abandonment  of  the  contract.  In  the 
reply  (dated  Jan.  21,  1915)  the  Postmaster-General  said  that  the  situa- 
tion created  by  the  war  had  made  further  provision  for  wireless  tele- 
graphy in  its  mihtary  aspects  of  much  greater  national  urgency  and 
importance  than  its  immediate  commercial  development,  and  the 
Admiralty  accordingly  was  negotiating  for  further  stations  to  be  con- 
structed by  the  Company  with  the  least  possible  delay.  The  new  scheme 
was  directed  to  meet  urgent  military  necessities,  but  it  might  also  pro- 
vide an  opportunity  for  later  development  in  which  the  problems  of 
commercial  as  well  as  of  military  service  should  be  reconsidered  as  a 
whole  in  the  light  of  the  experience  of  war.  The  Postmaster-General 
had  anticipated  in  view  of  what  he  believed  to  be  the  past  attitude  of  the 
Company  that  they  would  not  unwillingly  acquiesce  in  the  dropping  of 
the  contract  of  1913,  especially  in  view  of  the  Government  contract 
being  negotiated  with  the  Admiralty.  The  Post  master- General  found 
it  difficult  to  understand  on  what  ground  the  Company  should  regard 
the  desire  not  to  carry  out  further  the  contract  as  a  reason  for  clcjming 
substantial  damages  over  and  above  an  indemnity  which  would,  of 
course,  be  quite  proper  in  respect  of  the  work  abeady  done  under  it. 
But  since  the  Companj'  took  up  that  position,  the  Postmaster-General, 
on  behalf  of  the  Government,  withdrew  his  letter  of  Dec.  30,  and  noted 
that  the  Company  regarded  the  contract  as  binding  upon  both  sides 
in  its  entirety,  and  was  prepared  to  c.o-opera,te  in  carrying  out  its  terms 
with  all  possible  promptitude.  That  letter  was  an  unreasonable  offer 
under  the  circumstances,  and  one  which  they  were  not  bound  to  accept. 
A  great  many  of  the  delays  and  difficulties  which  had  arisen  were  due 
to  an  atmosphere  of  fear  that  was  created  in  the  House  of  Commons 
iind  from  attempts  made  from  time  to  time  to  procure  other  people  to 
come  in  and  act  in  a  competitive  manner  as  against  the  Company. 

Sir  Edwakd'  C.i.RSox  proceeded  to  read  correspondence  between 
the  parties,  &e.  He  said  that  in  June,  1914,  Mr.  Godfrey  Isaacs  was 
in  Paris  and  learnt  that  the  Postmaster-General  and  Sir  Henry  Norman 
were  in  Berlin  and  had  invited  the  Telefunken  Co.  to  start  in  England 
in  competition  with  the  JMarconi  Co.  Mr.  Isaacs  eventually  obtained  a 
signed  statement  from  two  directors  of  the  Telefunken  Co.  He  read  a 
translation  of  a  letter  which  Mr.  Godfrey  IsaK.cs  had  recevied  from 
Berlin  on  July  21,  1914.     That  letter  read  :— 

"  Re  Lepel. — As  I  told  you  upon  the  occasion  of  our  meeting  in  Paris, 
when  the  Postmaster- General  and  Sir  Henry  Norman  were  in  Berlin 
they  made  an  offer  to  tho  Telefunken  that  "they  should  start  in  keen 
competition  in  England  with  the  Wireless  Co.  and  that  we  could  rely 
upon  the  Government's  support  provided  that  the  Telefunken  would 
make  offers  lower  than  the  Wireless.  Ha\ing  regard  to  the  arrange- 
ments which  we  have  made,  we  told  these  gentlemen,  that  we  are  natu- 
rally competing  with  the  Wireless'in  England  and  that  it  would  be 
practically  impossible  for  \is  to  make  lower  offers  than  the  Wireless  Co., 
having  regard  to  the  fact  that  our  expenses  on  account  of  licences,  &o., 
would  be  higher  than  those  of  the  Wireless  Co.,  besides  which  our  patent 
])osition  in  England  was  uncertain.  From  this  Sir  Henry  Norman 
formed  the  opinion  that  there  would  be  little  question  of  relying  upon 
the  Telefunken  Co.  as  a  competitor  of  the  Wireless  in  Eng:and,  and  he 
therefore  approaclied  HeiT  von  hejiel  with  the  object  of  encouraging 
him  to  form  an  English  company  and  to  obtain  for  him  financial  assis- 
tance. With  this  object,  amongst  others,  we  understand  that  these 
gentlemen  are  endeavouring  to  obtain  financial  support  from  Mr.  Beit. 
We  did  not  want  to  fail  in  giving  you  this  information,  and  remain  yours 
faithfully,  (tBSellschaI't  fuk  Drahtlose  TiiLEaKAPiiiE  m.b.  H. — 
Bredow.  Solff. — P.S. — Mr.  Hird  knows  more." 

The  .Attorn'ey-General  said  that  .Mr.  Charles  Hobhou.se  denied  the 
statements  contained  in  that  letter. 

Sir  Edward  Carson  said  that  Mr.  (Jodfrey  Isaacs  saw  Mr.  Murray 
and  told  him  that  he  regarded  it  as  a  very  serious  matter.  Mr.  Isaacs 
afterwards  had  an  interview  with  the  I'ostmaster-tieneral  at  hisrei|ucsl. 
The  Po.stmaster-General  at  that  interview  admitted  that  he  had  i:one 
to  Berlin  and  that  he  had  regard  to  the  ioi\tn'.ct  then  existing  Ixtwc.  n 
the  Marconi  Co.  and  the  (JovernmcMt.  In  a  letter  written  liy  Mr.  ,l".-ici>li 
A.  Pease  to  Mr.  Isaacs  on  .lune  2S.  I9I(;.  it  was  stated  thai  Mr.  Ilobli.,uso 
had  informed  Lord  Heading  that  there  was  no  fouiicli-.tion  of  .-ny  kind 
for  the  statements  alleged  to  be  enntaiiwd  in  the  Telefunken  letter,  and 
if  Hlich  slatemciils  were  made  he  would  ti'.ke  proeeediugs  to  prove  that 
they  were  without,  foundation,  liolh  Mr.  Ilobhouse  and  Sir  Henry 
Norman  alwolutely  denied  that  anything  of  the  kind  read  out  by  .Mr. 
Isaacs  to  .Mr.  Pease  occurred,  and  they  were  much  inccnsid  that 
there  shoulil  exist  any  such  libellous  statements  in  any  U'tter. 
In  reply  to  ,Mr.  Pease's' letter  .Mr.  Isaacs  .stated  that  on  Nov.  tl.  1914, 
he  gave  to  Mr.  Murray  (at.  an  interview  with  him  at  the  Post  Olliie  on 
that  dale)  the  contentB  of  the  leUer  In  ((UCHtion  as  one  of  the  prin(i)inl 
reasons  why  he  mislrusted  the  Post  Olliee,  and  he  informed  him  Ihafc 
he  would  report  their  iiilervii-w  lo  the  PostmaHter-ticncrcl,  who  in  turn 
would  have  lo  put,  the  matd'r  l.ifore  the  Cabinet.  Early  in  1915  Mr. 
HobhoiiHe  approac'heil  his  brother  (l.ord  Heading)  with  a  view  to  obtain- 
ing n  private  interview  with. Mr.  Isi',hch.  At  twointerview.n  hi'(Mr.  Ilob- 
house) admitled  that  he  diil  iiiaUe  I  he  oiler  in  (|ueHtion  t^i  I  lie  Telefunken, 
but  said  hi'  did  ho  beeiiuKi'  he  thought  that.  i'om|H'til ion  would  be  a  very 
good  thing  lor  the  country.  There  was  only  one  point  at  isMie  when  ho 
Maw  .Mr.  llidlhouHi'  on  the  above  oneasioiis,  and  tliat  was  as  to  whether 
he  had  Ix'enimee  or  twice  lo  Iterliu.  I  was  under  the  inipicsHioii  that 
he  lu'.d  been  there  twice,  lie  inHiired  me  that  he  had  only  been  oiioo. 
After  his  interviews  with  ,Mr.  lliibhouM-  he  rcjiiirleil  what  hail  taken  plane 
lo  his  brother  (l.iud   Keftiling).  .Mr.   .Marconi  and  some  of  his  directors 
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and  others  in  the  employ  of  the  Marconi  Co.  He  had  never  had  any 
c:>nver8ation  upon  the  siibjcit  with  Sir  Henry  Norman. 

During  the  courge  of  Sir  Edward  Carson's  opening  statement  on 
.Monday,  the  Attorn e^-ije.verai.  intervened  and  said  that  the  matter 
had  been  a  long  standing  subject  of  negotiation,  but  the  Solicitor- General 
and  he  had  taken  tlie  view  that  it  was  extremely  difficult  for  the  Govern- 
ment to  contend  that  I  here  had  not  been  a  breach  of  the  contract,  for 
which  the  Government  wp,s  responsible.  Discussions  had  taken  place 
Ijetween  the  parties  about  the  proper  basis  on  which  damages  should  be 
as-sessed.  Questions  of  great  difficulty  anil  complexity  arose.  It 
appeared  to  him  and  those  who  were  with  him  that  it  was  a  disputable 
question  where  the  balance  of  the  responsibility  lay  for  the  admitted 
delays  which  took  place.  Then  there  was  the  question.  What  was  the 
effect  in  law  which  ought  properly  to  be  given  to  the  letter  of  .Jan.  21. 
191.5  ?  And  there  was  the  further  question.  What  number  of  stations 
ought  to  be  accepted  as  the  basis  of  compensation,  upon  the  assumption 
that  the  contract  had,  in  fact,  been  broken  ?  He  had  formed  the  view 
t  hat  it  was  desirable  that  the  discussion  should  take  place  in  public,  so 
t  liat  all  tliat  was  said,  and  all  that  was  done,  should  be  appreciated  by 
those  who  had  followed  the  matter  in  the  past.  It  would  not  lie  proper 
t  hat  the  |>ers<>n  who  would  assess  the  damages  should  have  his  discretion 
filtered  by  the  letter  of  .Jan.  21,  19I.>.  The  question  of  the  amount  of 
ilivmages  ought,  therefore,  to  be  dealt  with  as  if  the  letter  of  .Jan.  21,  191.1. 
h  111  not  been  written.  He  h'id  also  formed  the  view  that  the  basis  of 
.  impcnsation  should  be  six  stations,  not  three.  On  the  br.sis  of  Clause  2 
of  the  contract  alone  the  ad  Nice  of  the  l,aw  Ofliiers  to  the  Government 
«as  that  the  c^incellation  was  unlimited  in  its  terms  and  could  not  be 

•  ontendcd  for.  He  could  not  resist  the  contention  that  it  was  intended 
1  liat  the  option  with  reference  to  the  three  other  stations  would  only  !» 
ixerci«j'<l  in  one  contingency — namely,  the  emergence  of  some  epoch- 
making  invention  which  was  s'l  obviously  iK'lter  than  the  existing  appa- 
I  itus  tli.-.t  the  (Jovernnient  would  be  compelled  to  scrap  the  existing 
:  pparatus.  No  sui'h  cas?  had  arisen.  Therefore  the  declcmtion  wouUl 
lie  taken  also  with  an  instruction  that  the  basis  of  eom|x-nsati<m  would 
not  only  lie  the  three  first  stations,  but  r  l.so  t he ot her  three.      It  would  lie 

•  onvenient  that  the  name  of  the  [K'rson  should  1k'  left  in  blank.  It  might 
U-  that  they  colil  by  r;;recment  nominate  an  exiKTt  to  as.se»s  the  damages. 

.Mr.  .lusTKB  Ml  CvKDlK  s.-.iil  that  the  course  pro|Hiscil  on  behalf  of  the 
I'niwn  was  the  right  one.  The  case  was  one  of  gn-al  diffirulty  .'nil  had 
involved  complicated  questions  of  law  and  fait.  But  as  th"  result  of  the 
M-ry  lull  and  lucid  statement  made  by  .Sir  Edw.'.nl  Carson  in  o|K'ning  the 

se  certain  important  |Miints  emerged,  in  his  view,  in  favour  of  the 
suppliants.  The  result  would  lie  tha'  there  would  l)e  the  declarations 
lliat  the  I'ostmastcr-General  was  not  entitleil  to  repiid'i'.d-  the  agni'ment 
of  .luly  .'«>.  li)i:i,  and  thirt  the  agrwment  w.-.s  wroiii.'fiilly  repudiated  by 
him.  The  suppliants  were  entitled  to  have  the  (li'm:i;irs  asi-essed  by 
some  eN|>iTt  to  In-  appointed. 


British  Tiiomson-Houston  Co.  iLtd.^  v.  Duram  (Ltd.) 

On  .Moiidi.y  the  l|ou-c  of  Lords  delivered  a  rewrved  judgment  dis- 
luiiwing  the  ap|K-al  of  tin-  llritlsh  ThomHun-HouHtiui  Co.  against  an  order 
of  the  Court  of  .\ppi-:',l  lonliiiiiiiii;  the  judgment  of  .Mr.  .Justice  .Astbury 
III  favou,  of  Durani.  Ltd.  The  question  was  whether  a  patent  for  the 
treatment  and  working  of  metallii  tungsten  w.'is  \.-.li(l.  and  the  Mou.su 
now  disiiiissi'd  the  ap|M'al,  I/iril  Diinedin  dissenting.  .\n  alntract  of  the 
jiidgineni   will  U-  given  ill  our  next  issue. 

The  l<<iui>  Cham  Ki.i.oK.  in  the  course  of  his  judgmenl,  said  that  the 
ailinii  out  of  whirh  the  ap|M-al  arose  was  brought  by  ap|M>llnnt*  against 
r.s|Hinilent»  for  all.ged  infringement  of  a  patent  No.  21.51.1.  of  IIHIII.  fur 
the  treatineiil  and  working  of  metallic  tungsten.  Tin-  (lui-ntions  were  ivs 
to  the  construction  and  validity  of  the  patent.  TiiiigHten  iiad  Imimi 
known  for  many  years  as  a  metal  in  the  form  of  a  bli  •  k  iiifiiKible  |x>wiler. 
In  IIHM  a  patent  was  taken  out  (No.  2:i.HlMt)  by  .Mi-»srs.  .lust  *  llttnainaii 
for  making  lilanienis  out  of  tungsten  by  mixing  tlw  |siwiler  with  nn 
orgnnir  binding  material  from  whiih  a  lilament  Wi-.t  (orined  by  squirting 
and  aft<Twards  removing  thi'  orgr.nin  matter  »o  I'l  to  leave  a  lilament 
of  |«ire  iMiigslcii.  Thai  patent  was  sustained  l>v  a  |iidgment  of  their 
l,<ir<Uhi|M  lail  yei-.r.  The  mnin  objeet  of  the  patent  on  wh»  h  the  pn-M'iit 
a-lioii  was  broiiglil  wan  to  inaniilactiire  such  lilaiiiints  bv  drawing  the 
tiingst4-n  III  tlie  form  of  wire  iiiatra  I  of  biiildim;  up  tln'  liliimenl  in  tlin 
iii'inner  des.riUd  in  I  he  |)a*eftt  of  MNII.  Tli"  i  ;i|k-i  I  turned  U|M.n 
.  laim  I  of  Ihi-apiHJIrnt'.'  p,,li.|it.  which  .t.-l.-d  lli.  <  lli.  |.  •■  i.t.-cH .  laimrd 

thi- method  ot  uorkiii.i  liin;,«C.ii  «hi.  h  ...ii..i~i  i  li.- inrtal 

III  II  rolii-reiil    f..irii   f..  111.'        tioii  o(   |i.-,  •  »1,.|.     i'  .-d  on  or 

nmnipiilat'sl    '      I;. -|..,ii.|.iiIh  iMJMHlti.l   |.m    i  Ii-    i  "    rclion. 

"Ihrt  they  in  Ih''  .  oiirn.-  .if  Ihi'ir  iii-nuti  liii.-  ..I  i  in.  '  t,  „iir  •iilijerl 
ilie  nietal'in  a  colicri'iit  (orm  to  the  r'tliin  of  h.-,'   »  ioli-  it  i»  U'liig  o|»- 

..led   on  or   nian.piil   ••.!  ••     Tl f..,    ,  I'l- "     •'      "        tli'.l-n,    I 

■'      l"d  g- id')' 

'I   WHS  I  ■  •«■  I'n 

M.    .1,.,,  win,  I,  \.     I 

■  n  h„r.  •::,  ;i 

•will  Ih)  that  1 1. 

■  I   »,..  U'ing  •■ 

.    M   I  the  111'     ' 

..b)e..|ed    .  . 

'.    •- H  Ml 

il,      I  ,|    ,,    ■    •!  I        ,    .l,.,.„l         ...... 1. 1  .1    «l.'.  Ii 

.|..    '  ii    u|ion  il.      It    w.  1   to  llip 

|.   '.I.I..  .    ■   ,      I  n   olilAlnnl   by   Ihrir    i  ■■-rm   (or 

nw    (or    oiii'    |Mir|>.<'       niU         Any    SIH'h    "ixxlrl    'I u.nlM.    IlitWeter, 

have  hn<ii  ti|«.n  to  any  ii)iii«'lloiti  whirti  would  lie  r.galnsi  llirelnlni  (or 


all  purposes,  and  in  view  of  the  general  cLaim  originally  made  (claim  5} 
and  its  subsequent  abandonment,  one  would  expect  clear  words  if  it  was 
intended  to  put  forward  anj-  claim  ot  that  kind.  In  his  opinion  the  words 
"  in  a  coherent  forili  "  could  not  be  read  as  denoting  tungsten  obtained 
by  appellants'  prejiaratory  process  or  its  equivalent.  It  was  upon  that 
first  point  that  appellants  chiefly  relied,  as  showing  subject-matter. 
In  his  opinion  it  failed,  and  the  first  claim  was,  on  its  true  construction, 
one  for  subjecting  any  form  of  the  coherent  metal  to  the  influence  of 
heat  while  it  was  being  operated  on  or  manipulated.  .A.ppellants, 
however,  further  asserted  that  the  appUca.tion  of  heat,  especially  (as 
they  put  it)  of  continuous  heat  during  the  process  of  working,  showed 
invention  and  was  good  subject-matter.  There  could  be  no  subject- 
matter  in  the  application  to  tungsten  of  the  old  process  of  working 
under  heat.  .Vppellants  asserted  that  they  discovered  that  tungsten 
was  peculiarly  sensible  to  any  lowering  of  temperature,  and  they  pointed 
out  that  it  was  preferable  to  heat  both  rolls  and  tungsten  while  the  rolling 
operation  was  going  on.  But  there  were  no  special  directions  for  the 
application  of  heat  to  tungsten  for  that  purpose.  The  claim  was  merely 
for  subjecting  the  metal  to  the  action  of  heat  while  it  was  lieing  worked 
and  the  operator  was  left  to  find  out  by  experience  what  jvere  the  neces- 
.sary  precautions.  Jlr.  Justice  .\stbury  and  the  Court  of  .\ppeal  were 
of  the  opinion  that  the  action  was  not  maintainable,  and  rfter  a  very  full 
argument  he  had  arrived  at  the  s-irae  conclusion.  Accordingly  he  moved 
that  the  appeal  should  be  dismissed. 

Lord  Df.vEDix,  in  differing  from  the  opinion  expressed  by  the  Lord 
Chancellor,  said  that  the  first  inquiry  must  ."Iways  lie  whether  the 
l>atentee  had  made  any  discovery.  The  method  of  conducting  such 
inquiry  was  first  to  inform  one's  minil  by  eviilence  leil  as  to  the  common 
knowleilge  possessed  by  those  conversant  with  the  trrde  or  art  at  the 
time  of  tlio  alleged  discovery.  Then  reading  the  s]ieiific;'tion  as  a 
whole,  one  could  proceed  to  determine  whether  it  disclosixi  something 
which  common  knowledge,  coupled  with  the  ordinary  application  of  such 
knowledge,  wouhl  not  have  made  available.  His  Lordship  then  referred 
to  the  evidence  given  as  to  what  was  the  state  of  common  knowledge 
when  the  patent  «t.s  applied  for  and  said  thrt  he  found  no  difficulty  in 
coming  to  the  conclusion  that  at  that  di-.te  it  wr..s  not  within  conunon 
knowle<lge  to  indicate  any  way  of  drawing  tungsten  wire  to  form  fila- 
ments for  eliN'tric  lamps,  the  reason  being  th-.t  tungsten  in  any  form  as 
then  produceil  was  considered  to  be  a  refractory  metal  th-.t  lould  lie  use«l 
for  that  pur|H>.se.  The  claim  wt.s  net.  .as  he  read  il.  a  il:-im  for  the 
a])plieation  of  heat  to  tungsten,  it  was  for  a  ppH-e.-iS  .--s  a  »li  ' 
for  the  selection  of  pure  coherent  tungsten  and  the  applic  ' 
that  iluring  workini;.  h'or  himself  he  was  |iersu.-ded  t^  • 
had  made  a  valuable  discovery,  and  that  his  ilaim  \  ^  'i 

lover  that    discovery.     .Vdinittedly   the   industry    !  ]>^^- 

i-eedc<l  on  those  lines,  and  those  lines  alone.      Hi  '■   '    the 

judgment  to  Im>  propounied  would  deprive  the  inviiii  r  ot  ilic  fruits 
of  his  ingenuity.  Kor  these  reasons  he  thought  that  the  apiieal  should 
have  succeeile<l. 

Lmtii.s  .\TKiNSii\  and  Sii  vw  reail  judgments  agreeing  with  the  Lonl 
Chaniellor  that  the  ap|H-al  should  lie  disiiiis!ie<l. 

By  a  majority,  thi-ri-fon'.  the  apiieal  was  dismis.sed.  with  costs. 


Pnient    Kerord. 


srrcinc.vTioNs  i'iblisukp. 

-    I  the  srK:li^~::t>is  rKtniy  m.''  ..<*#i  hart  bn» 
•UN.  Ellh  &  P«vo«.  C^i'irrtj  Pjunt  AttHH, 


r. '  r.:;  1    H   A      .1)  ; 


I  lc-ip*rd  ftncrtlon  and  itcr«c« 
rcalllntmtHIidw.'i.    (6/13/16,) 

.■..•\t  1.  t    ;r-vrr'ins   ir.crr.-S'j 
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Note. — The  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 

public  inspection  until  after  acceptance  o]  Complete  Specifications.  Those  marked  •  are 

open  to  inspection  i  2  months  after  the  date  attached  to  them,  if  they  have  not  been  published 

previously  in  the  ordinary  course.    Names  within  parentheses  are  those  of  communicators 

ol  I  r.ventions.  When  complete  Specification  accompanies  application  an  asterisk  is  a  %  xed. 

February  4.  1918. 

1.933  RiYROLLE  &  Co.    (Clothisr  &  Longman.)     Electric  switchgear. 

2.00  J  FJtLER  Wire  &  Cable  Co.     Electric  conductors. 

2.018  Na^mlooge  Venootschap  de  Nederlandsche  Thermo  Telephoon   Maat- 
scHAPpij.    Thermic  t:hphones  and  microphones.     (27,3;  17.  Holland.) 

2.029  NixcN.     (Piddie.)     Device  for  locking  incandescmt  lamps  to  holders. 

2.030  ViCKERS  (Ltd.).  Field  &  Heap.     Electric  contacting  devices. 

2.031  Vickers(Ltd.),  Field  &  Heap.     Electric  contact  actuating  mechanism. 

2.032  VicxERS  (Ltd.).  Field  &  Heap.     Electrically  controlled  devices. 
2.047  Nel'uand.     Electric  generators. 

February  5.  1918. 

2.051  Cooper,     Electric  flash  preventing  device. 

2.072  Monks.    Change-over  switch  for  spare  transformer. 

2.077  Lyon  &  W.RENCH  &  Todman.     EUctric  governing  devices. 

2.081  W.T.  Hehley'sTelegraphWorksCo.&  Judge.    FuseBoxes. 

Z089  B.  T.-H.  C>3.    (G.E.CO.)    Electrical  distribution. 

2,102  Bu.^Ri.    Glo«r  lamp  for  Siarchlights.    (31/1, 17.  Ewitzerlard.) 
February  6,  1918. 

2,112  HOLLiNS.    R?tainingmaximum  spark  on  magneto  with  unlimited  range  of  advance 
and  retard. 

2.116  Barnicoat.    X-ray  screen  for  locaIisa*ion  of  foreign  bcdies. 

2.120  Harris.    Cooling  and  ventilating  motors  and  dynamcs. 

2.134  British  Ihsulated  &  Helsby  Cables  &  Wilson.    Fuse  carriers  or  connecting 
devic:s. 

2,146  Revrolle  &  Co.. &  Beard  &C0LL1NS.  Protection  of  windings  of  electric  gene- 
rators. &c. 

2,153  Western  Electric  Co..  Deakin  &  Polinkowskv.    (Western  Electric  Co.  & 
Stevens,  partly.)    Machine  switching  telephone  systems. 

2,164  Kelso.    Controllers  for  electric  motors. 

February  7,  1918. 

2,208  B'^iTisH  Insulated  &  Helsby  Cables  &  Wilson.     Fuse  carriers  or  connecting 
devicis. 

2.235  B.T.-H.  Co.    (C.E.  Co.)     Electro-magnetic  switches. 

2,26-1  Sperry.    S;archlights.    (7,2  17.  U.S.) 

2.265  VicKEss  (Ltd.).  Matthews  &  Pearson.     Electric  heating  systems. 
February  8.  1918. 

2.293  Hackett.     Microphones. 

2 J09  B.T.-H.  Co.    (Newton.)     Elastic  fluid  turbines. 

2.310  B.T.-H.  Co.    (G.E.  Co.)     Elastic  fluid  turbines. 

2.311  Lappim.    Cl-at  for  supporting  cables. 

2.324  Graham.     Electrically  actuated  registering  mechaniem  for  signalling  syste  nt. 
February  9,  1918. 

2.348  Efandem  Co.  i  Williams.    Switch  apparatusforelectric  hand  Ismps.  &c. 

2.349  Efandem  Co  .4  Williams.     Electric  hand  lamps  carried  by  projecting  handle. 
2.368  B.T.-H.  Co.    (G.E.  Co.)        Electric  furnaces. 

2.380  Sp.lsdo;:  Aero  &  Engineering  Co.    Sleeveinductorsfor  ignition  magnetos. 
2,384  Fery.     Electric  cells. 

February  11.  1918. 
2.391  SENDERS,     Electric  apparatus  for  heating  liquids. 
2,415  Djwntoh.    Protection  of  distribution  systems  having  shunt  wires. 
February  12.  1918. 
Kelvin,  Bottomley  &  Baird  &  Wright.     Electric  terminal. 
UcHiDA.     Electric  curre  nt  contrulle  rs. 
CouRTiEK.    Apparatus  for  producing  flashes  by  electric  volatisation  of  fusible 

wires. 
ALLceMEiHE  Elek.  Ges.    Devico  for  suppressing  earth  currents  in  high-voltage 
systems.    I23/1./17,  Germany.) 

February  13.  1918. 
D  JFTY.    Centrifugal  type  of  m:rcury  cut  out  for  dynamo  electric  m.achines. 
Taylor, TuMNiCLiFPjtCo.StScmvENER.     Insuiatorsforwires. 


2.484 
2,494 
2,526 


2,549 
2,561 
2,572 


Co^li 


■-current  motors. 


2.S9.',  Bap-.p.-. 

2.602  BT  -H 

2.603  BT.-H. 
2,615  HjHT.     Aiternatin<;-curr<ntdynan.o  electric  machines  forsynchronous  working. 


E  C'. 


Volunteer  Notices. 

COCNTV   (»K  I.O.N'lJfi.N    \OLr.NTi:KH   ENGINEERS. 

Hcueiquitrlcrti :    liiiiilrTlDn-slroct,  Oxford-strcot,  W.  1. 

OfliciT  Cominonilini,',  Liciit. -Colonel  C.  B.  Clay,  V.D. 

Orders  for  the  Week. 

>  f'.r  til-  Wrok.      I.icut,  V.  Cftywood. 

I    ..  .Mr.r.li  2.1.      .\o.  :i  Coiniii'.ny.  (1,30  8,  IK  I.      IVeniitH'  Drill,  (i,:t(l 
■    •"       ^ii-iir,llini(  Section,  (!,:«)  H.:i(l. 

J<l,     I-ntiirc  on  Dcindlilidnx  ?X  (l,:tO.     PlivHiiivl  Drill 
'   l-'iKlitiiix  lit  7.:M». 
'       li    2S.      N'o.    J    Coiiiimnv    Knotting,    &(;„    (l.:«)-8.30. 
■  .11,  (l,;|(l. 

■ix.     No,  2l'omi.r,ny  Knotlinii.  4c,.  «,n  H,0.     RccriiiU' 
■  v:«i,     MiKnulling  .Sfdion,  11,30  M.;|o,     Amlmliincp  Hw- 
'■','•  •.:(). 

M       I.  .'M      ''oinnintiilml'd  I'lirr.dcr.l  \ViitiTloi).Str.lion  8,4,"ii>„in,. 
•  •    '"  I'l  'I  "III,  I.. I   work  r.t  EhIiit,     I'liiform,  mivrcliinK 
I  ici',  rutioiiH  lo  Ih'  ci'.rrii'd. 
loncd. 
I  ■  Mnlc  nl  Wiit<Mloii  .SliUion  H,.|ri  r„in, 
i.l.j-,  .1.    .\.,    Ill  |,|..i,„„,,  |,„    rt.irk  ct,  l'>licr,      t'niform,  nicrcliiiiK 
ririlcr  willioiil  rillin.     .Middi-.y  mtlniiH  itiiil  tcii  dillo  to  U-  curried, 
K.  I    1    ')    i,(.iiH.      .\||  .IriJU  will  tikke   pliice  ivt  liinili,tiiirUT»  iinleHN 

'trnil  for  KiiKiiireriiiu  InHtriiclinn  willi  III.-  Coinimnied. 
Hi.    I    will  I, 'tend   for   llie  exr,  niimlioTi   of  rnTiiilN  on 

<■    id  under  the  direct  inn  of  Mr,   llr,iley,  e,%  lii.nil 

"■''  '•>  ""  'oniiiimidr.nt,  r,ny  nienilKTH  of  llie 

'lieir  own  inKlriinieiiiH  end  wlio  ure 
H  led,  lire  invited  lo  forwnrd  tlli'ir 
•    in  Wlllioiit   ilelr.v. 


Commercial  Topics. 

Overseas  Trade  Department. 

Bill.s  for  coilfeiriiig  further  powers  upon  this  ne-w  Dejiartiuent  and 
for  the  appointment  of  a  paid  secretary,  &e,,  were  read  a  second  time 
in  the  House  of  Commons  on  the  14th  inst. 

Commercial  Attaches. 

Sir  A.  Steel  Maitland  announces  that  ccnunercial  attaclies  are  to   be 
appointed  to  the  following  countries  : — 

Argentine,  Belgium,  Brazil,  Chili,  and  Bolivir, :  China  (also  Shanghai 
and  Hong  Kong),  Scandinavia,  France,  Italy.  Jajjan,  the  Netherlands, 
Russia,  Spain,  and  Portugal,  Switzerland,  and  the  United  States. 

In  all  27  attaches  are  to  be  appointed,  the  total  annual  cost  (including 
salaries,  local  allowances  and  office  allowances)  being  £51,000. 
*  »  *  * 

Higher  Tramway.  Fares. 

In  connection  with  the  recent  award  by  the  Committee  on  Pro- 
duction to  tramway  workers,  the  follow'ing  resolution  was  adopted 
at  a  preliminary  conference  of  tramway  employers  and  unions 
called  by  the  Chief  Industrial  Commissioner  : — 

"  That  Sir  Geo.  Askwith  be  asked  to  obtain  from  the  War  (Cabinet 
an  undertaking  that  they  will  take  immediate  steps  to  authorise  the 
increase  of  the  maximum  tolls  and  charges,  whether  statutory  or  other- 
wise, whicli  may  be  demanded  on  all  tramways  or  light  railways  by  an 
amount  to  be  decided  by  the  Board  of  Trade." 

The  above  resolution  was  signed  by  Mr.  J.  B.  Hamilton,  representing 
the  Municipal  Tramways  Association,  Mr.  R.  J.  Howley,  representing 
the  Tramways  and  Light  Railways  Association,  and  Mr.  R.  Williams, 
secretary  of  the  National  Transport  Workers'  Federation 

The  I'res'dent  of  the  Board  of  Trade  will  shortly  receive  a  deputa- 
tion from  the  tramway  authorities  of  the  country  in  order  to  ask  the 
Government  to  consent  to  a  general  increase  in  tramway  fares. 

Patent  and  Trade  Marks  Legislation. 

On  Friday  last  the  President  of  the  Board  of  Trade  (Sir  A.  Stanley), 
with  the  Parlianieiitar>-  Secretary  of  the  Board  (Mr.  Wardle,  M.P.) 
and  the  Com]itr(iller  of  the  Patent  Office  in  attendance,  received  a 
deputation  representative  cf  the  principal  Chambers  of  Commerce, 
the  Federation  of  British  Industries,  the  Institution  of  Electrical 
Engineers,  the  Chemical  Industries,  &c.,  for  the  piu'pose  of  making 
representations  concernuig  the  new  Patents  and  Trade  Marks  Bills. 

Sir  Albert  St.vnlev,  in  reply  to  the  deputation,  stated  that  the 
Government  hoped  that  it  would  be  appreciated  by  all  the  industries 
that  the  Bills  were  in  the  nature  of  "  war-time  "  measures,  and  were 
designed  solely  for  the  protection  and  the  betterment  of  the  industries. 
On  the  other  hand,  abuses  had  e-rept  in  and  our  enemies  had  been  the 
most  assiduous  to  take  advantage  of  tliem.  For  example,  they  had 
endeavoured  to  build  up  by  the  use  of  trade  marks  as  the  na'nes  of 
different  products  jierpetual  monopolies  that  would  prevent  any  person 
or  any  trader  from  being  able  to  supply  those  (iroducts,  and  thus  while 
if  a  patent  were  granted  there  would  be  but  a  limited  monopoly  for 
14  years,  when  the  process  would  become  public  pro[)crty.  yet  by  the 
astute  coining  of  words  to  describe  a  product  that  which  was  in  effect 
created   wp,s   a   perpetual   monopoly   in   connection   with    the   product. 

In  reference  to  the  suggestion  that  had  been  made  for  the  intro- 
duction of  a  short  bill  to  e.vtend  the  life  of  patents  for  the  piM-iod 
of  the  war  which  had  been  stated  to  be  non-contentious,  his 
experience  assured  him  that  sometimes  that  which  appeared  a  non- 
c:)ntt'ntious  bill  provoked  a  great  deal  of  opposition,  a-id  he  was  of  opinion 
that  there  would  be  no  greater  dilhculty  in  carrying  through  legislation 
to  bring  about  all  the  desired  reforms  in  connection  with  our  patciil 
procedure  than  there  would  be  to  irarry  through  a  bill  dealing  with  only 
a  portion.  .-Ml  daises  of  the  community  sutfcreil,  and  had  to  make 
sa-.rificcs  alike  of  their  interests  and  of  their  business,  during  the  war, 
and  it  wouhl  be  impossible  to  i)la(e  invent  irs  and  patentees  in  a  privileged 
position  ;  )>rovision  had  been  made  in  the  bill  for  extending  the  life  of  all 
pivlenls,  and  also  special  |irovisions  for  extension  were  propo.sed  when  it 
could  be  shown  that  direct  liwscs  led  resulted  due  lo  llie  wi'.r.  while  a 
correspoiiding  benefit  lii'.d  been  given  to  the  imlion  in  connect  ion  with 
the  industries  at  the  expense  of  Ihe  ])atenlee. 

Ah  regards  the  Tri'.de  Marks  Bill,  there  were  many  words  (hat  had 
passed  into  ciiininnn  langiir,','e  and  could  be  found  in  our  dictionaries  as 
the  na-ncH  of  or  descri|)tive  of  new  proiliicts.  words  that  were  probably 
coined  hir  the  convenience  of  simple  descriplion  and  designation,  and  it 
would  be  iiiifr.ir  to  the  inaniifi'/'luring  imkI  liT.iling  coinniimily  <o  permit 

a  word  which  hud  In me  I  lie  only  practical  designation  of  devices  or 

products  llial  were  now  o] to  all  in  the  realm  to  produce  lo  be  sohdy 

asHociated  with  tile  products  and  manufactures  of  one  linn  ;  for  that 
would  be  crealiirg  iiionopolieM  of  a  perpetual  character  iind  hampering 
end  rcstricling  In.dcs. 

*  *  *  * 

Another  Report  on  Industrial  Councils. 

'I'lie  liisl  ■•  W  liillcN  Kepiirl  "  on  the  relations  lletween  ini|iloycrs 
1111(1  einploycil  de.ilt  with  iiiilnsliics  in  which  there  aliciidy  exist 
lepreHeiiliitive  iirgiinisiitinns  mi  lioth  sides,  lint  the  presenit  rejiort 
(leiils  with  iiidiislries  in  Hliicli  the  degree  of  orgiiriisalioii  is  either 
luil  HO  grciit  or  nil. 

In  I-.  (irfi'.ioiv  iiiilc.  Ill     \.l,lisoii  >4liili«  llir.t  its  lecom  ncndat ions  are 
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>  toeing  reviewed  by  liis  Ministry  and  the  Ministry  of  Labour  in  the  light 

■  of  the  practical  cxpcrien<c  gained  in  establishing  .Joint  Industrial 
■Councils,  and  that  a  statement  will  shortly  be  issued  detailing  any 
modifications  considered  expedient.  The  second  report  first  classifies 
the  industries  into  three  groups  corresponding  roughly  to  their  degree 
of  organisation  : —     . 

Gi-oup  A. — Industries  in  which  organisation  is  sufficiently  developed 
to  render  the  existinsj  associctions  of  employers  or  employed,  repre- 
sentatives of  the  grei-.i  majority  of  those  engaged  in  the  industry. 

Group  B. — Industries  in  whiih,  as  regards  either  employers  or  era- 
ployed,  or  both,  the  degree  of  organisation,  though  considerable,  is  less 
marked  than  in  C!rrHip  A. 

Group  f. — Industries  in  wliich  organisation,  either  as  regards  em- 
ployers or  employeil,  or  bothv  is  so  imperfect  that  no  existing  associations 

■  can  be  said  adequately  to  represent  those  engaged  in  the  industry. 

The  second  report  recommends  for  industiies  in  Group  B  much  the 
same  proposals  as  were  advocated  in  the  Firet  Report  for  Group  A 
industries,  with  this  ?.ddition  :  that,  wherever  in  these  industries  a 
National  Industrial  Council  is  formed,  there  should  be  appointed  one, 
or  at  mo.st  two,  offiiial  representatives  to  assist  in  the  formation  anil  to 
act  later  in  an  a.dviaory  capacity,  to  serve  as  a  link  with  the  Government. 
It  may  be  that  some  industries  coming  within  Group  B  cannot,  owing 
to  their  geographical  distribution  or  other  causes,  tx-  brought  readily 
within  the  scope  of  the  proposr.ls  for  a  National  Industrial  Council, 
though  they  may  quite  well  lie  organised  in  .separate  d'strict*.  In  such 
a  CISC  the  Committee  recommend  the  formation  of  a  l)i.sti'ict  Industrial 
Council,  antioipatin'i  th-\*  its  inHueme  will  \)c  such  th".*  in  time  the  in- 
dustry will  heccmie  suitable  for  the  estal>lishnient  of  a  N."*ional  Industrial 
Council.  They  a'so  urge  the  im|M>rlance  of  a  fair  representation  of  the 
councils  of  women  workers. 

To  industries  in  Group  C  the  Committee  suggest  th-.*  the  machinery 
of  the  Trade  Boards  .Act  might  well  Im-  applieil.  [lend'ng  the  further 
development  of  their  organisation.  The  Trade  Boards,  though  originally 
intcMided  only  to  secure  the  establishment  of  a  minimum  wage  in  certain 
unorganised  industries,  sUio'ild  also  Ix-  regarded  .-.s  a  means  of  supplying 
the  regular  machinery  for  negotiation  tietween  employers  and  employed, 
anil  should  have  power  to  initiate  inquiries  on  all  matters  affecting  their 
industry. 

The  Committee  also  rccommenil  that  industries  in  (;rou]>8  A  ."-nd  B. 
which  have  sections  or  areas  wherein  the  degree  of  organisation  fp-lls 
much  below  what  is  normal  in  the  remainder  of  the  industry,  should  have 
some  means  whereby  they  may  bring  the  whole  of  the  trade  up  to  a 
minimiiMi  standard  of  organisition  a.'rceil  U|)on  by  a  mrjority  of  the 
illilustr\. 

*  ♦  •  * 

Workshop  Committees. 

The  Cotnniittee  un  "  I'elntiniis  botwctii  Kni])loyprs  and  Em- 
ployed ■■  of  the  Minl.stry  of  Kecun.stniition  has  pre.s<'nte(l  n  supply 
nu'iitiiry  report  on  "Works  Coniniittees  "  (or  connnittecs  of  em- 
ployers and  cni|ili>yed  in  ciieh  factory  or  worksliop),  the  foiinatioii 
(if  which  was  advocated  in  the  first  Wliitley  Heporl. 

The  supplementary  reiMirl,  which  is  issued  by  Dr.  .\ddison.  .Minister 
of  lieconMlruction,  states  that  in  every  industry  there  i.'-e  certain  ques- 
tions, such  as  rates  of  wages  and  hours  of  work,  which  shoidil  lie  settled 
by  district  or  np.tional  agreement.  With  any  matter  so  settled  no  Works 
(  oniinitte<-  should  interfere.  But  there  are  a'so  ma-iy  questions  |Mvuliar 
to  each  individual  workshop  or  factory,  r-nd  the  purpose  of  a  Worku 
'  '>mniltlee  is  to  establish  and  maintain  a  system  of  friendly  co-ii|x'ration 
M'l  disiussion  between  employers  and  emphiyed  on  these  matters.     The 

Ming  up  of  Works  ConiiuitleeM  without  the  cooiK-ralion  of  the  trade 
iiciions  ami  the  employent'  associr.lionH  would,  it  is  staled,  stand  in  the 
way  of  I  he  improved  industrial  relationshiiis  which  it  is  anxious  to 
proiinite.  The  Works  CoMimitttfs  should  have  reuular  meetings  at  lixeil 
times,  and  they  should  always  keep  in  the  forefront  the  idea  of  run 
struclive  CO  ii|x'ratii>ii  in  the  improvement  of  the  industry  to  which  ihcy 
liulong.  I'robleniH,  old  nnd  new.  will  find  their  solution  in  a  frriik 
pnrtnerxhip  of  knowledge.  e\|N'rieiice  and  gtHnl-will.  Works  (  ommillces 
would  fail  in  llieir  main  pur|Hise  if  lliev  exlsled  only  to  snUMith  ovir 
grii-vunies,  The  Commilte*-  ri-coiiinieiiils  that  the  .Ministry  of  ixlsiiir 
nhoidil  prepare  n  re|N>rl  of  the  working  of  the  Works  Coniiniltees,  nnd  a 
memorandum  on  llice  lines  is  in  c  oiirw  of  pn-pariilion. 


ll]loctri<ri<y     Siii)ply. 

IVXU'II.HIOII.S. 

Belliut.  I'be  (i<ljoiiriie<l  h|si  id  nus'ling  of  I  lie  City  Coiiiicil  was 
liclil  oTi^tbe  lltll  ilisl.  In  coli«iiler  the  pro|H>m'd  extrnsiiiiiN  of  (he 
eleclririly  iinilrrliikini.'  oiitlMiiMl  in  our  limt  issue.  ,\ftore<iiiKidrrabli< 
fliseiissiiiii  atleiiti4in  wn"  ciiIIihI  tii  the  (act  that  tlierf  was  not  a 
ixoniin  pres4'iil,  ami  llie  niei'linjt  wax  ailjoiinieil  until  Krldny. 

1)11  Kriday  the  Conn,  il  <\n  iiled  to  a  eepl  the  m-onimo  uln'iiHis  in  the 
..  |K.rl  and  in  apply  <■•<  - lion  I  i  lnrn.w  t.lKt.T.'ill. 

*7lok.  Kerr  Turbine  Contrnot  for  Glas(OW.    iiinsgow  ('i>r)M>raiioM 

have  recently  uwanl.  •!  I..  Mcmi,.  lii,k,  Kerr  .1  Co.  (I,l<l.)  an  impor 
Innt  conlruet  (or  genci.iliiit;  plmil  lor  llir  new  |Niwer  stMliiiD  at 
Ualinnnioek.     The   cutitraet    iiiclinleH   n   turbo  allenialor   ix't,   Willi 


condensin-j  plant   aiul  st?p-up   traasformers,  de.signed  for  a  con- 
tinuous output  of  18,750  kw. 

The  turbine  will  be  a  single  unit  standard  Dick,  Kerr  impulse  type 
machine,  a-ranged  to  run  at  1.500  evs.  per  min.,  and  will  operate  on 
steam  at  2.50  lb.  per  sq.  in.  pressure  at  the  stop  valve,  superheated  to 
(ioO°F.,  and  exhaust  into  a  vacuum  of  29-1  in.  All  overloads  will  be 
dealt  with  by  autom^itic  governor  valves  without  recourse  to  hand 
operation  or  by-pass  valves,  high  pressures  and  tem|>eratures  being 
confined  to  the  cast-steel  governor  valves  and  inlet  castings.  The  turbine 
will  be  direct  coupled  to  a  li.oOO  volt  25  cycle  three-ph.-*se  l)ick,  Kerr 
alternator,  having  a  maximum  continuous  rating  of  24,000  k.v.a.  at 
80  per  cent,  power  factor.  The  machine  will  be  of  the  self-ventilating 
type,  provided  with  fans  on  the  r.itor  drawing  the  cooling  air  through 
a  wet  air  filter  of  the  Heenan  &  Froude  tj-pe.  .\n  exciter  of  the  over- 
hung type  will  he  provided.  The  alternator  will  be  electrically  con- 
nected to  ■:  bank  of  three  Westinghouse  single-phase  oil-circulated  water- 
cooled  transformers,  stepping  up  the  pressure  from  l'<.'iiv:\  to  2tl,(XK)  volts. 
In  connection  with  these  transformers  a  separate  oil  cooler  and  motor- 
driven  oil  circulating  pumps  will  lie  provided.  The  turbine  will  exhaust 
into  a  standard  Willans  &  Kobinson  condenser,  having  a  surface  of 
2(i,tlOO  sq.  ft.  The  a'l  extraction  plant,  in  duplicate,  will  be  of  the  well- 
known  Willans  rota>-y  water  jet  system,  which  ixis.se.sses  the  merit  of 
great  simolicity  .",nd  ease  in  0|)eration,  combined  with  great  evacuation 
power.  The  ViMuium  will  be  291  in.  with  a  3(1  in.  bar.  The  extraction 
pumps,  also  in  duplicate,  will  be  of  the  usual  centrifugal  type. 

London  County  Council, — On  Tuesday  a  sujiplemental  estimate  of 
£.i,lS(i  for  the  ronstriiotioii  of  foundations  and  floor  for  an  additional 
turbo-alternator  at  (ircenwich  jjower  station,  alteration  of  switch- 
board gallery,  &c..  was  approved. 

A  sjx'cial  fem|sirarv  allowance  of  £50  a  year  each  for  the  year  ending 
Dee.  31,  19IS,  has  been  made  to  the  following  officers  of  the  electrical 
branch  of  the  tramways  de])artment  ;  .Mes.srs.  H.  l'nilerwoo<l .  J.  J. 
JfcGregor,  .\.  W.  .lohnson  and  W.  H.  Woods,  charge  shift  engineers  : 
li.  .'<.  tiood  and  N.  H.  Thomas,  sub-station  su]X"rintendents.  ami  .Mr. 
1{.  Thorasen,  charge  shift  engineer. 

General. 

Blackburn. — The  Electricity  Committeo  have  decided  to  grant 
the  borough  electrical  enginc«!r  (Mr.  P.  P.  \Yheelwright)  an  hono- 
rarium of  £.')(H)  for  s]iecial  work  carried  out  in  his  own  department 
in  eoniieetion  with  the  war. 

Edinburgh. — .At  the  neetimg  of  the  Electric  Lighting  Committee 
last  week,  the  electrical  engineer  (Mr.  K.  .A.  Newington)  re^nirtetl 
that  there  was  now  an  e.h.t.  converting  plant  at  M'Doiiald-road 
station,  nnd  that  with  the  provision  of  some  e.h.t.  switching  gear  at 
Dewar-place  station  he  would  lie  able  to  elTeet  a  considerable  eco- 
nomy (luring  the  four  or  five  smnmer  months.  The  saving  is  ex- 
l)Octed  to  be  over  £1.(KK1  a  year. 

.At  a  s|x"cial  meeting  of  the  Kleclric  Lighting  Commilteo  on  Friday, 
.■^ir  .Mex.  Kennedy  attended  and  explained  the  pre.si'nt  ixisiliini  of  the 
I'ortolx'llo  station.  The  Comniitloe  decided  to  instruit  him  to  pre)wr\- 
jilans  showing  the  iinmens*'  jsissibilities  of  the  Portolx-lio  station,  tluit 
it  fulfils  all  the  re<|Uircinents  of  the  Coal  C<ms<rvalinn  Committ<H>  for  the 
erection  of  a  big  siiiM-rstation  CB|>able  of  supplying  an  almost  unlimited 
an-a.  cud  llinl  that  should  N-  subniiltcd  din-<'t°to  the  Minister  of  .Muni- 
tions ;,iid  Ici'.ve  1  r;i\cil  lo  Isgiii  ci|h  riitions  on  the  station. 

Electrical  Power  Engineers'  Association.  -  .\  meeting  of  the  Council 
of  the  Loiidoii  l>ivisioii  of  this  .As.s<>eiatioii  vas  held  at  St.  Bride 
Inslituto  on  the  Ktth  inst. 

Ilepresenlatives  from  ovei  40  I,ondoii  elect riiily  supply  undertakings 
were  present,  the  president  (.Mr.  .\.  C.  Bostel,  Croydon)  in  the  chair. 

The  hoii.  secretary  (.Mr.  W.  .\.  Jones,  l.cMon)  rejHirted  a  gratifying 
continued  incn-r.se  in  nienilemhlp  .-iil  slc.lid  ihi.t  r.l  their  In.sl  meeting 

Il h'i'lion   ■'oiiimiltee    had    over   )<l   npplnnliiins   of   which    40   were 

ncci'ptcil  riid  seven.l  defern  (I  lor  inlerMi  w  of  cppbranls.  In  common 
with  the  .Midlaiiil  I. lid  Norlherii  l>iMsions.  engim-i'rs  alx<vr  the  grmle  of 
engineer  111  chrrge.  an-  now  strongly  n'pnvwnled  in  the  l/i|i(ion  Division. 
I'liil  their  e\|K'rieiii'e  will  be  useful  in  reniodellitit;  the  rules  on  which 
work  the  Ihn-e  divisions  are  now  engrgid. 

The  Northern  brnii.h.  of  which  Mr.  .1    W   Til  1  ■    l,othrri..n- 

street,   lliNrpurliey.   Manchenter,  is  hon    se.  i.  i  .  nl  dealing 

Willi  the  meml<err<  in  ,^'olhinil,  but  it  nmy  »' -  '  \  lo  Arran|i<> 

tor  n  Sottish  rciilre.  I.elleni  fnou  Mr.  tlioiii.,-  .i,.|  i  li.  Ii..i).  iwsrrliiry 
of  the  Midlaiol  Uivision  (Mr.  P.  .1.  Biirk'es".  '.'I.  I  or.kMiiie  road.  S>ulh 
Vnnlle>  ,  Hirinon-limii)  re|»irloil  Ifirgi-  in. n- .I'c.  in  nieiiilirxhip  since  the 
A'lniir.l  conleieiii  e  «i.i  hehl. 

The  applii  cihui  of  the  Chief  Trs'hnicftl  .\iumlA'il<'  .VswioinI inn  for 
ftftibaiioii  .a-iio  up  (or  .  on-i.I.  K-'i...,  Il  « .  ,  .1  •..!  ihft  the  K.P.R.A. 
led  r'rea  Iv  iii«n\   i  hie(  '  '>  rr-iiki«  .    s'lmr  of 

the  C.T   \.  \    meiiiliers  I.  \ller  dix  iiMion 

It  wan  iiiir.  11111. .ii-K  .1.-.  "1  >     i^     ••    ill  .ifliha- 

tion  while  '  wai 

a  grnera'  ■  ' "'us 

with  KiMiil:  ■  Ihe 

inlervntsot  U.il,.  ..,,1  |i  i.  ,.i,l_v  l.v  .  I,..,  i  .,  -  .  •  ,..n  t  li.ui  ,.'lili..i  i..n  thai- 
adililionni  inlliieiii  c,  |>owrr  anil  •nrceos  can  lie  obtaiiie<l 

Exeter.  The  Council  li.%ve  inei>i<nii«l  the  Minry  of  the  oloetTical 
i'i^iiiii'<-r  (Mr.  11     1 1    Miiiiro)  (ruin  ilTA  to  £AAO  )>er  linninn. 
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Financial  Assistance  to  Electric  Power  Companies.— In  reply  to  a 
question  in  the  House  of  Commons  on  the  14th  inst..  Sir  Worthington 
Evans  said  no  subsidy  had  been  granted  to  the  Shropshire,  Worces- 
tershire &  Staffordshire  Electric  Power  Co.  The  Ministry  of  Muni- 
tions had  made  loans  against  security  to  the  company,  their  policy- 
being  to  assist  in  cases  where  it  was  essential  that  more  power  should 
be  available  for  munition  pm'pcses. 

Glasgow. — An  arbitration  tribunal  sat  last  week  to  consider  the 
application  of  the  women  workers  in  the  tramways  department  for 
an  increase  of  the  bonus  recently  granted  them.  The  present  appli- 
cation was  for  a  boniis  of  15s.  per  week,  including  the  ."Js.  already 
granted. 

Hove. — The  salarj-  of  the  borough  electrical  engineer  (INtr.  C.  B- 
Smith)  has  been  increased  by  £100  per  annum. 

Kilmarnock. — Sir  Alex.  Kennedy  is  to  report  on  the  electric  supply 
undertaking. 

Electric  Traction. 

Birmingham. — By  statute  the  Corporation  are  compelled  to  supply 
a  tramway  service  at  two  miles  for  Id.,  and  application  has  been 
made  to  the  Board  of  Trade  to  reduce  this  limit. 

Bradford. — Owing  to  a  dispute  as  to  the  interpretation  of  the 
recent  award  by  the  Committee  on  Production  on  the  claim  of  the 
transport  workers  to  an  increased  war  bonus,  the  whole  of  the 
workers  of  tlie  municipal  tramways  de]iartmpnt  struck  work  on 
Saturday,  and  the  .service  was  suspended  imtU  Wednesday. 

Brighton. — In  consequence  of  the  recent  award  of  a  war  bonus  of 
£1  a  week  each  to  the  tramway  employees,  it  is  proposed  to  increase 
fare.*. 

Doncaster. — The  Committee  dealing  with  the  striking  of  members 
of  the  National  Amalgamate<l  Union  of  Laboiu'  discontiinied  the 
tramway  >er\-ice  irom  Monday  last  until  the  dispute  is  ended.  The 
town  bus  liad  no  ga.s  supply  since  last  Tuesday. 

York. — At  the  meeting  of  the  Corporation  on  Monday,  Aid.  Meyer 
stated  that  more  people  were  tra\elling  on  the  tramways,  but  the 
ex]>enses  were  increasing  more  rapidly  than  the.  receipts.  The  Com- 
mittee were  increasing  the  lares  and  would  \vatch  c:arefully  the  effect. 

Foreign   Notes. 

Electric  Smelting  in  Sweden.— The  Sw( disli  Hoard  of  Trade  recently 
pri-wntcfl  to  the  Financial  Department  a  report  on  the  activity  of 
the  mining  and  iron  and  steel  industries  in  li)l(i. 

The  productiim  of  electric  pig-iron  amounted  to  44,7S2  tons,  an 
increa.se  of  9.707  tons.  At  Yrollhiittan  two  new  smelting  works  were 
••stabliBhed  during  the  year.  The  largest  plant  is  situated  at  the  War- 
i;on»  works,  where,  it  is  said,  the  sreatest  electric  smelting  furnace  in  the 
worl.l  i,  |..<  atffl. 

Swedish  Electric  Wire  Restrictions.- A  recent  Swedish  Royal 
Decree  providen  that  for  the  manufacture  of  such  electric  wire  cn- 
closetl  in  an  insidating  .substance  as  contains  a  conducting  area  of 
<>  Hq.  mm.  or  leiw,  copper  shall  not  be  used  without  a  licence  from 
tlie  Executive  Committee  of  the  Industrial  Commission. 

The  object  of  the  regulation  is  to  ensure  that  iiopper  shall  only  be 
iiMcd  in  r-iiscH  where  Hulwtitutes  are  not  available.  It  has  also  been 
nnni.UMccil  that  zinc  can  conveniently  be  used  as  a  substitute  for  copper 
wiring,  that  the  supply  <»(  zinc  in  Sweden  is  abundant,  and  that  the 
manufacture  of  zinc  electric  wire  hna  been  taken  up  in  Sweden. 

Miscellaneous. 

British  Industries  Fair.  \\<-  learn  that,  generally  speaking,  good 
buHincwt  hart  been  done  iil  this  Fair,  which  is  being  held  at  the 
Ixindon  Dock,  Pennington-Htrect,  Ix)ndon,  E.  1.  and  which  closts 
thiH  (Friday)  evening. 

Although  the  mc.jnrily  of  the  McndH  i',rc  devoted  to  toys.  »tationery, 
artistic  chinawiire,  Ac,  there  arc  wvercl  Hlivncln  of  direiU  interest  to  the 
cl.Tiri.al  and  idlied  Ircrles.  The  HriliHli  Kver  Itemly  Co..  the  Kfandein 
I  II,  Ihi-  .Milallls  I'rrsHWiirk  f'o.  and  Kose  Bros,  show  pocket  anil  oilier 
|K,rt  ,1,1..  .In  trie  lKni|M  and  l.alterieK;  Doulton  k  Co.  (bamlxthi, 
<  luiiii.  ,.l  lulM.rc.lory  |Kiri!elnin.  fit-. :  the  liiiprovccl  Soleditc  Co.  (London), 
.11  kiiMls  o(  Jnsiilc.tinK  goiiilit  incde  to  eusloineis'  pi'.ltiTns  or  inst  ructions  ; 
ilir  ryiriitii  Mfu.  Co.  (New  Maiden,  Surrey),  advertising  novelties. 
.|i..lri.  Iiylii  (iltiiinH,  Itv.  ;  the  Cjinngeahle  Sign  Co,  (Kilburn),  udvcrtls- 
iiif  sii/ris  of  whii'h  the  lelterN  cp,n  lie  re-arriMigcd  as  often  as  rei|uircil. 
«iUi  inliTiiiittent  electric  ilhiiiiiiutlion  :  nnil  I'eler  Slevensiui  (I'Miii 
iMirfli),  «|S'ilal  tlicriiionicters  for  rhiinical  and  other  Irinlcs.  The 
(olIowMi;/  exhibitors  r.ll  iiuinufi'.eture  glanswrri'  :  Hrilinh  (ilass  Wool  Co.. 
tli-.^H  wool  for  bf.lleri<.«  down  to  (1(1(111 1  in.  m  thii  kiiess,  and  glass  fibre 

'•■  '       '    ■     nuigeoniiiiute.lors  ;    lly|Ki«ol  ( l.ld.),  seienlifie  tflassware  : 

I  Works  (l^inilon),  glassware  for  eleetrie  aii.l  other  lamps  ; 

■1  Ml   *    Co.,   eleetrie   and   »t  Iht   lamp  glols-s   and   shad-il 

■  '    ;     .lohn    MnneriefF  (l,td.).  elerlrlral   and   other 

I  iM  WorkH,  eheniii'al  glasiiwiire,  Ae.  ;    Stuart    \ 

1.^,  ("•,.  and  eleilrie  nliades  j    Cnited  (ilass  Ilotth' 

"■'  '    ■'  .   Ac.;    Thomas  Wel.l.  ft  CorlMll. 

.:    ThoB.   Welib   ft    .Sons,  eleetrie 

'  :e.    fte.  ;     Wood    Bros,    (llass    Co., 

•  •■ -■"!•  '■  "••  -     ^   r.  V  liulbs  r.lul  tubing,  fte. 


Education  Bill. — The  Education  Bill  was  read  a  second  time  in  the 
House  of  ( 'iinuncins  on  Monday.     The  new  BUI,  which  is  substantially 
the  same  as  that  of  last  year,  wOl  effect  important  educationaL 
reforms,  including  the  raising  of  the  school  age  and  the  introduction' 
of  a  system  of  continuation  classes  until  18  yearg  of  age. 

The  Engineers'  Club. — The  annual  general  meeting  will  be  held" 
on  the  r>th  prox.  to  receive  the  report  cf  the  committee,  to  elect 
officers.  &c. 

The  Marconi  Wireless  Contract  Case.— Tn  the  House  of  Commons 
on  Tuesday  Sir  Charles  Hobhouse  and  Sir  Henry  Norman  made 
jjersonal  statements  in  regard  to  the  Marconi  Contract  case  (re- 
ported in  another  column).  Both  emphatically  denied  that  they 
had  made  any  offer  to  the  Telefunken  Co.,  and  exjiressed  regret 
that  they  were  not  afforded  an  opportunity  of  denying  on  oath  the 
statements  made  m  the  Telefunken  Co.'s  letter. 

Tenders  Invited. 

Turbo- Alternator,  Surface  Condenser.  &q. 

The  Electricity  Committee  of  Aberdeen  Corporation  invite 
tenders  for  the  supply,  delivery  and  erection  of  one  .5,000  kw.  turbo- 
alternator,  surface  condenser  and  appliances.  Specifications  and 
form  of  tender  from  the  city  electrical  engineer,  Mr.  .J.  Alex.  Bell,  to 
whom  tenders  must  be  delivered  by  noon  April  9.  See  an  adver- 
tisement. 
Static  Transformers. 

M.ixCHESTER  Electricity  Committee  require  tenders  by  10  a.m. 
April  2  for  the  supply  and  erection  of  three  3,000  k.v.a.  33,000-volt 
three-phase    static    transfonners.     Specifications,    &c.,    from    Mr. 
F.  E.  Hughes,  Town  Hall,  Manchester. 
Eoiler  Economiser,  &c. 

Daklinotox  Electricity  Committee  requue  tenders  by  March  9 
for  the  supply  of  a  Axater  tube  boiler,  economiser,  cooling  tower, 
motor-driven  induced   draught  fan  and   steam   tvirbo-feed   pump. 
Specifications,  &e.,  from  the  Borough  Electrical  Engineer. 
Electrical  Stores,  &c. 

Tenders  are  required  b}  March  30  for  six  months"  supply  of  electric 
fittmgs,  oils,  &c.,  for  the  Midlothian-Peebles  Asylum,  Roselynlee. 
Forms  of  tender  from  the  Clerk  and  Steward,  19,  Heriot-row, 
Edinburgh. 

Dpxdee  Corporation  require  tenders  by  March  27  for  12  months' 
supply  of  electrical  and  general  stores.     Specifications  from  the  head; 
offices  of  the  department. 
Railway  Stores. 

The  Laxc.vshire  it  Yorkshire  Raii.w.w  Ci>.  rcciiiire  tenders  by 
10  a.m.  Match  25  for  12  months"  supply  of  sigiuil,  telegraph  and 
electric  light  wues,  signal  telegraph  and  electric  fittings,  &e.  Par- 
ticulars from  the  Stores  Supt.,  Osborne-street,  Manchester. 

Business  Items. 

Mr.  ,\.  .1.  Cunningham  (foinider  of  Harraway  P.rus.  and  director 
and  secretary  of  Harraway  l?ros.,  Ltd.),  and  Mr.  .J.  Wynn  Slater  have 
joined  forces,  and  in  future  the  business  will  be  kiwwn  as  Cumiing- 
ham,  Slater  (Ltd.).  with  branches  at  4."),  King's-road,  Chelsea,  and 
146,  Kensington  High-street,  S.W.,  the  latter  being  the  head  depot 
and  registered  offices.  All  assets  and  liabilities  will  be  carried  over. 
Both  Mr.  ( 'uiHiinghum  and  Mr.  Slater  hold  commissions  as  lieutenants 
in  II. M.   I'.irccs.  ' 

General  Electric  and  Fraser  &  Chalmers  Amalgamation.— In  a 
circular  letter  to  the  shareholders  of  Fraser  &  Chahners  (Ltd.)  it  is 
stated  that  iK-gotiations  have  been  practically  completed  for  the 
sale  of  the  l'".ritli  works.  In  the  sale  is  comprised  the  goodwill  of 
the  manufacturing  business,  in<'luding  the  eonstnietion  of  turbines, 
dry  gas  <'lcatiiivg  ))lant,  and  plant  for  the  storage  and  handling  of 
coal  and  ores.  Fraser  i.t  Chalmers  will  retain  the  goodwill  of  the 
business  in  mining,  milling  and  nictallurgical  machinery,  with 
manufacturing  rights,  and  also  the  nienhanting  business  in  South 
Africa  and  (he  agencies  for  lirilish  and  .\nu>rican  inninifactnrer.s. 
The  purchase  price,  which  will  be  payable  in  cash,  has  not  yet  been 
ascertained,  as  it  dc]iends  upon  valuations  to  be  nia<le. 

Plaited  Flexibles.  'I'he  Vulcan  Klectrie  &  Mechanical  Co.  (Ltd.), 
(^ransille  House,  Arundelstreet,  W.C.2.  has  recently  |)lnccd  on  the 
market  (he  new  Vulcan  d.p.  plaited  (Icxible,  for  ivhicb  several  ml - 
vanliiges  over  all  slaiulard  types  are  claimed. 


l'll^itinK   t  he 


iird  I'.ssists 


uii'k 


bell, 


Illation  niid 
greater  strength  than  the  deti'.'hed  stiaud,  Tlii'  X'ulean  pii'.ited  flexible 
Is  Btoi'ked  in  the  following  (pr'.lilies  :  I'ure  rubber.  I  hie  Uness  of  di- 
eleirtrie  20  mils  ;  vuleaiiised  :t.'"i  mils  :  ami  pure  and- double  viiloanised; 
■file  eompe.Tiy  also  supply  wires  and  cables,  Hexililes,  ei-ndiiit  lulx-s  and 
littliiijs,  swil'li's,  fte. 

Resistance   Nets,   -'i'he  CrcsHall   Mfg.   Co.,  Stiunfortli. street,   BIr. 
mingliam,  hnn  issued  leallet  No.  'lO,  giving  )mrlieulars,  with  pricesr. 
(liiueiisioiiH  and  ratings  of  their  asbcHtoH. woven  wire  resistance  and- 
healing  nelH.     The  netn  are  of  Hritish  niiiniifaidire. 
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Companies'   Meetings  and   Reports. 

AUTOMATIC  TELEPHONE  MTO.  CO.  (LTD.)— The  proKt  for  1917, 
ftCT  estimating  t-.M  f->^  lirntits  duty  and  contingencies  is  £46,826,  and 
with  £14.774  lirouglit  forward  the  tota.1  is  £61,600.  Deducting  directors' 
fees  (£2,450),  depreciation  on  patents,  goodwill,  buildings,  &c.  (£10,000), 
underwriting  commission  on  shares  (£4,000)  and  preference  dividend 
(£12,000),  the  available  balance  is  £33,150.  The  directors  recommend 
payment  of  a  dividend  on  the  ordinary  shp^res  at  the  rate  of  6  per  cent. 
(less  tax)  for  the  year  (£2l.f)<J0).  ca.rrying  forward  £1 1,5.50.  Government 
orders  and  other  work  of  importance  kept  the  factory  fully  employed, 
working  day  and  night  shifts  at  liigh  pressure.  N'ahiiible  assistant  e 
has  been  rendered  by  the  Company's  expert  technical  staff  to  the  Govern- 
ment on  problems  affecting  the  National  situation.  No  new  telephone 
installations  for  public  service  have  Ijeen  undertaken  during  the  year, 
but  the  installation  at  Leeds  is  now  finished,  waiting  for  the  Post  Office 
tf>  put  into  service,  and  it  is  understood  that  the  public  automatic 
telephone  service  will  be  aviMlablc  to  the  City  at  an  early  date.  Several 
smaller  exc.h.inges  have  been  undertaken  during  the  year  for  Govern- 
ment departments,  factories,  and  e,  colliery  company,  all  of  whi(di continue 
t^i  give  sj'^tisfaction  to  the  us«*rs. 

BRITISH  ALUMINIUM  CO.  (LTD. )— The  profit  for  1917,  after  making  pro- 
vision for  exi CSS  prolits  duty,  together  with  interest  and  dividends  on 
investments,  &c.,  is  £423.663,  and  with  balance  brought  forward  (£26,926) 
the  total  is£450,.589.  .\fter  proviiling  for  income  tax,  legal  ex|KMi8es,depre- 
ciation  of  investments  and  furniture,  &c.  (£103,1 15),  the  prior  lien  deben- 
ture service  (£4H,fK)0)  and  delH-nture  stock  service  fund  (£43,224),  placing 
£70.000  to  depreciation  and  £7.5,000  to  reserve,  the  balance  is  £11 1,250. 
Dividends  of  6  per  cent,  on  the  preference  and  10  per  cent,  for  the  year 
on  the  ordinary  share  capital,  have  been  declared,  leaving  to  lie  carried 
forward  £33,214.  The  reserve  account  is  now  £400,0(K»,  and  with  the 
t7ll,0(M(  now  added  to  deprccip^tion  reserve  this  ercount  amounts  to 
£380,0(HI.  The  hydraulii'  works  at  Kinlochlevcn,  for  the  provision  of 
adilitional  water  supply  to  the  Blackwater  reservoir,  were  sufficiently 
complet4(l  to  enable  the  water  from  Loch  Kilde  .Mlior  to  lie  utilised  as 
from  the  Ixginning  of  this  year.  The  alumina  works  at  Burntisland 
are  now  practically  complete  an<l  the  manufatture  of  hydrate  of  alumina 
has  been  proeet-ding  for  somi-  months.  The  output  of  cbiniinium  ha.1 
liecn  used  entiri'ly  for  munition  purposes,  and  the  price  of  the  metal  hvs 
lieen  lixed  by  the  Government.  The  costs  of  produi  tion  show  further 
large  inc.rea.ses  during  the  year,  riwing  to  tin  continucil  heavy  increases 
in  ct)sts  of  inaterials,  la)H>ur  and  freights,  and  the  mainteni'.ncc  of  supplies 
of  raw  materiaU  at  the  various  works  in  the  United  Kingdom  anil  Nov- 
•■■V  has  l)cen  incn'asingly  difficult.  The  Company  is  applying  to  I'arlia- 
ii  for  the  necessary  powers  to  develop  a  further  large  water  powvr  in 
'land,  situate  in  the  County  of  Inverness,  in  proximity  to  the  Kin- 
.  ■  lilcven  factory. 

BRITUB  L.  H.  ERICSSON  HPO.  CO.  (LTD.)— Mr.  I).  .M.  Crowe,  who 
presided  over  the  nicetinu  last  week,  said  the  net  profit  for  1917  (£72,.512) 
was  the  Uirgest  in  the  historv  of  the  Companv.  Thi'  trailing  prolit  wad 
£93,187,  or  £23,373  more  than  in  1916.  Their  pro»|Kcls  wen-  bright. 
They  were  erecting  a  large  canteen  for  their  work|K-oplc.  The  labour 
question  had  Im'cu  n  liit  difficult,  although  I  hey  did  not  ap|iear  to  have 
Irnd  much  of  till-  exlreiiie  trouble  Home  linns  had  had.  They  liad,  in 
common  with  a  numU-r  of  other  companies,  taken  up  a  new  industry, 
which,  if  lilierally  and  fairly  Ircnied  by  the  Govcrnmenl,  oiiuht  to  bring 
a  large  source  of  biisiiicss  to  the  ciiiintry.  To  them  it  v,rjt  only  a  side- 
line ;  they  had  taken  it  up  si-riously  and  intended  Koiiig  on  with  it. 
They  had  S|ienl  a  good  deal  of  money  in  developing  thni  industry. 
They  did  not  claim  n  fn-<-  hand  lo  make  the  public  |>kv  through  tlio.niNii> 
for  llirsi'  goods,  but  they  did  ilaim  a  fair  price  and  nil  Ibi  lent  pnilwtiiin 
for  that  im|Mirtnnt  honii'  industry,  r.nil  also  fur  liiindr«MU  of  other 
indiMtries  which  wen-  formerly  in  the  hands  of  the  ciieiny.  Me  would 
I'lit  in  n  plea  for  a  large  meiuiure  of  protect  ion  when  (In-  time  lame,  and 
'.  what  was  iiiofit  iiii|Hirlnnt,  a  plea  lor  the  support  ••(  Inlxiur  in  its 
I  inlrrrslM.  lb-  adtoiat^'d  the  almitliile  proliibition  for  many  yenrK 
'.nie  of  tleriiian  goods  •iiiiiing  into  the  roiinlry        The  I  MivrrniilenI, 

"igli  the  IIikIi  Court,  apiienri'il  lo  Im  mon ncerncd  clmiit  pnilrtiting 
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shares,  making,  with  the  interim  dividend  already  paid,  a  total  of  15  per 
cent,  for  the  year  1917,  together  with  a  bonus  of  10  per  cent,  which  wiU 
absorb  £87,500,  carrying  forward  (a,fter  making  provision  for  estimated 
liability  for  excess  profits  duties)  a  balance  of  £84,792.  The  works  have 
been  exceptionally  busy  during  the  past  year.  The  sura  of  £180,000 
has  been  plp.ced  to  the  reserve  ftmd,  and  it  is  the  directors'  intention,, 
subject  to  the  consent  of  the  Treasury  being  obtained  and  to  the  approval 
of  the  shareholders,  to  issue  bonus  shares  by  the  capitaUsation  of  £500,000 
out  of  reserves,  in  the  proportion  of  one  new  fully  paid  ordinary  share 
to  the  holder  of  eai  h  old  ordinary  shaie. 

CALLENDERS  CABLE  JC  CONSTRUCTION  CO.  (LTD.)— In  a  circular 
to  the  shareholders  it  is  stated  that  the  directors  have  had  under  con- 
sideration the  desirability  of  bringing  the  nominal  issued  capital  mors 
into  accord  with  the  actual  funds  invested  in  the  business.  Owing  to 
the  prudent  policy  adopted  for  many  years  past  a  surplus  has  beea 
accumulated  (apart  from  the  reserve)  which  exceeds  the  total  issued 
ordinary  share  capital.  It  is  therefore  proix>sed  that  there  shall  be 
issued  to  the  ordinary  shareholders  ?.  new  ordinary  share  in  addition  to 
each  share  held.  It  is  also  projxised  to  sub-divide  the  shares  (IxitU 
preference  and  ordinary)  which  are  of  the  denomination  of  £5  e.-vh.  into 
shares  of  £1  each.  In  order  to  carry  the  scheme  into  effect,  it  will  be 
necessary  to  increase  the  aut horisecl.  share  cajiital.  and  it  is  proiwsed 
to  take  powers  to  raise  this  fropi  £.500.000  to  £700.000.  After  providing 
for  the  distribution  above  mentioned,  there  will  remain  unissued  £l.50,tK>0 
in  share  capit:»l.     The  consent  of  the  Tn-asury  is  reipiired  for  the  scheme. 

CHARING  CROSS,  WEST  END  <c  CIT?  ELECTRICITY  SUPPLY  CO.  (LTD). 
—The  report  for  the  year  ended  D.'c.  .U.  1917.  slates  that  the 
gross  earnings  of  the  West  End  imdeitakings  from  sales  of  current, 
rents,  &e.,  were  £165.136.  against  £1.50,473  in  1910:  the  exjiensea- 
(excluding  depreciation)  were  £103,268  (against  £78.831)  and  the  net 
earnings  were  £61.869  (£71,iU2),  with  balance  brought  forwanl  (£15.090) 
and  interest  (£4,016)  together  with  £1.140  from  gener.-.l  reserve  (income) 
account,  the  available  total  is  £82.115.  .After  providing  forinterest  on 
delientiire  stock  (£17.829)  and  setting  aside  £22,0<KI  for  depreciation, 
the  balance  is  £42,285.  out  of  which  have  l)een  jrnid  the  dividend  on  the 
preference  shares  (£18,II00)  and  an  interim  dividend  for  the  first  half  of 
the  year  at  the  latc  of  4  per  cent,  [ler  annum  on  the  ordinary  sliaros 
(£8,0IK),  leaving  £16.285.  The  dinvtors  recommend  that  a  final  dividend 
ix>  paiil  on  the  ordinary  shares  for  the  second  halfye^\r  at  the  rate  of 
4  [ler  cent.  |K-r  annum  for  t  he  whole  year,  altsorbing  £8.0ii0.  .and  that  there 
l)c  carried  forw,»ril  £8,285.  There  is  now  connected  to  t  he  Wt-st  Knd  mains 
a  U>l4kl  equivalent  of  740,989  (30  watt)  lam|is  :  in  lightinj;  4«2,37<i;  in 
heating  .52,912.  and  in  motive  |>ower  225,701  (9,676  ii.e.). 

The  gross  earnings  of  the  City  undertaking  were  £212.542  (£l76.4t>4) ; 
the  e\|ienses  were  £147.1.53  (£1  io.!KI9)  and  the  net  eamimis  were  £65,389 
(£6.5,.5.5.5)  ;  with  £I8.(HMI  brought  forwanl  the  total  available  is  £83.389. 
.Vfter  providing  for  interest  on  delienture  stock,  loa-is  and  advances 
(£29,131 )  the  balance  is  £.54.2.57  :  out  of  which  hv)  Ux-n  paid  the  dividend 
on  the  pn-fen-nce  shan-s  aniounling  to  (£l8,tHH)).  leaving  £36,2,57.  The 
directors  recommend  that  £18.257  U-  lransferrx>d  to  general  reserve 
(income)  account,  and  thi't  £I8.IMHI  !>«•  carried  forwanl.  There  is  now 
coniiecl<-il  t..  the  Cilv  m.iins  tin-  total  i-iniixalent  of  789.597  (30  wait) 
lamps;  321.122  hghtiiig.  87.656  lic.ilim;.  and  377.819(15.193  ii  il  i».wer. 

COUNTY  OF  LONDON  ELECTRIC  SUPPLY  OO.  (LTD.; -Mr.  .1.  \\. 
Braithwnite,  who  presided  over  the  me<-ting  on  Monday,  said  that  no 
issue  of  capital  was  made  during  the  year,  the  amount  expended  l>eing 
£45.125.  Ill-  less  than  was  set  rjiiile  for  depnsirtion.  The  capilj-.l  ex|>i'n- 
ditun-  in  the  year  had  \wn  swelled  by  the  cost  of  the  inlerconno-tor 
with  the  .South  l.,ii|idon  Co.  Thi-  totariii.nTJM-  in  n-venue  fmm  the  sale 
of  curn'Ut  was  £32,320.  or  10  3  |>er  cent,  over  1916.  and  the  total  n-venuo 
fnim  all  soun-es  was  £379.836.  an  imn-iux-  of  £36.770.  It  wr-  partly 
aecounled  for  by  the  sale  of  alMiut  2..5tNI.OOO  additionrl  uiiito,  and  (tartly 
by  the  increcjies  in  the  price  of  curn-nt.  I'nim  the  fact  lliftl.  with  the 
revenue  inen'ivx-d  by  £36,770.  the  ex|i<'nirs  wore  ure-Ier  by  £40,000 
nhnrrholders  would  l>e  sctinlied  thai  the  I  •oiii|>f.ii>  hrd  not  made  advances 
in  Its  rhrrifes  lo  consumers  which  wert'  not  nlisol(itel>  »rrr<>nl4-<l  by  the 
gniwlh  of  ex|i<'iiditun>.  When  a  ]i«TcviilaRe  incn>r.«e  was  made  lo  ntoiut 
2K.IMNI  ciinsiimers.  to  come  out  r."  clour  as  I  hey  did  hIiowtiI  ih.il  it  WR'  » 
close  esllinale.  The  chief  item  of  iiicn;  s.  .iii.nc  lli.  ivinnnes  »»» 
nalurrllv  corl.  (or    which    lliey  Imd  hr.l  I  tl8.4t»8. 

£10,130  bfinu  due  to  I  In-  higher  price,  i  •  .iicn-a«i><l 
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liv  the  Government  or  inorcr.sed  wr.jes  and  bonuses  imposed  by  some- 
body else.  The  staff  hpd  all  worke'd  in  the  most  loyal  and  splendid 
manner  to  meet  r.U  the  difficulties  which  had  arisen.  Revenue  account 
had  again  borne  th"  whole  of  the  war  expenses  incurred.  The  revenue 
expenditure  also  included  the  whole  east  of  aircraft  insurance  and  every 
other  special  wai  expense.  Last  year  he  told  the  sh".reholders  that  an 
arr.-nscment  had  Ijeen  made  with  the  South  London  Electric  Supply  Co. 
to  inter-connect  tha*  Company's  power  house  with  that  of  the  County 
of  I>ondon  Co.  Oring  to  the  extreme  delay  in  getting  delivery  of  plant 
and  material  and  the  difficulty  of  getting  permits,  priority  certificates, 
&c..  it  was  not  until  the  17th  inst.  that  they  were  able  to  test  the  inter- 
connector.  The  test  was  thoroughly  satisfactory,  and  the  shareholders 
could  take  it  that  that  inter-connection  was  now  established  between 
this  company  and  the  South  London  station.while  the  County  of  London's 
two  stations  were  already  inter-connected,  and  they  had  inter-connection 
also  with  the  Sutton  station  of  the  South  Metropolitan  Electric  Light 
and  Tramways  Co.  They  were  now,  therefore,  illustra,ting  on  a  small 
scale  the  advantages  of  inter-connection  and  centralised  generation,  and 
he  hoped  the  example  would  be  followed  to  a  greater  and  greater  extent. 
In  spite  of  all  drawbacks,  they  had  received  application  in  the  year  for 
4,.").")i  kw.,  while  the  number  of  consumers  had  increased  by  about  1,000. 
Their  sul)sidiary  companies  had  done  well,  especially  the  Coatbridge 
and  Airdrie  Co.,  which  last  year  sold  I,(i57.712  units,  and  was  now 
becoming  the  largest  of  the  subsidiaries.  Putting  together  the  figures 
of  the  County  of  London  and  its  subsidiaiy  companies  (at  Bournemouth, 
Hichnumd  and  Coatbridge)  he  found  that  the  combine.!  revenue  of  the 
County  Company  and  its  ass'>ciatpd  companies  in  the  past  year  wa<; 
£.jl(t.2-W.  The  combined  sale  was  .")3,(>88,(l-17  units,  an  increase  of 
5.2.'i*<,.5S4  units  over  the  previous  ycr."-.  The  total  number  of  consumers 
was  41, ,353,  an  increase  of  l,i)70,  and  in  kilowatts  applied  for  there  was 
an  increa.se  of  just  about  <i,(lOO.  They  had  467  men  on  active  service, 
incliidini;  2.J.5  from  the  County  Company  ;'.lone,  of  whom  he  regretted 
to  ,s;',y  2'>  liai)  l«en  killed  aiid  ."lO  woiuxled.  During  the  latt<?r  part  of  the 
yerr  the  ser-iices  of  .Mr.  H.  B.  Henwick  had,  at  the  special  request  of  the 
(lovemraent.  been  partly  released  to  enable  liim  to  act  as  Director  of 
Fcf'ding  .Stuffs  at  the  .Ministry  of  Food  for  the  organising  and  distribution 
of  .-II  feeding-stuffs  and  the  rationing  of  all  cattle  and  other  animals, 
whir  h  must  be  regarded  as  a  compliment  to  the  Company  and  an  honour 
to  Mr.  Kenwick.  A  great  deal  was  bein  gsaid  about  reconstruction, 
and  :.hu>  all  sotrs  of  schemes  were  about,  including  schemes  for  carbonising 
coi  I  in  some  way  wliich  was  gcing  to  diminish  the  consumption  enor- 
mously. They  had  not  materialised  to  anything  like  a  perfect  form. 
But,  what<-ver  wi.s  done,  he  thought  it  would  be  agreed  that  the  electric 
KUIiply  of  London  iTni>.t  !«•  dci-lt  with  as  a  .separate  entity. 

DIBECT  8PAMI8H  TELEOEAPH  CO.  (LTD.)— The  report  for  the  year 
ended  Dec.  :n  lust  states  that,  including  amount  brought  forward,  after 
[»yment  of  Income-tax  and  excess  profits  duty  for  lillti,  the  balance  is 
£4.">,4!»H.  The  directors  recommend  a  dividend  on  ordinary  shares  at 
i>  |KT  cent.  |>er  annum  (2  per  cent,  having  been  paid  as  interim  on  Oct.  I), 
alwi  r.  Ikuiuh  on  r,rdinary  shares  of  2  [ler  cent.,  free  of  tax,  to  transfer  to 
rewrve  fund  t.'>.0(l(l.,and  to  ca-rv  forward,  subject  to  special  taxation 
<.f  profit..  i:(2,!t72.  There  has  bc'en  iharged  lo  .cvcnuc  £10,-)  and  i;r),709 
Inivi.'ili-  to  ih'-  iH-nnion  and  suiK'rannuation  funiK. 

NEWCASTLE  ft  DlflTEICT  ELECTRIC  LIOHTINO  CO.  (LTD.)— The 
l.-r..  .  prolil  for  lfll7  is  t:t!»,12l.  After  adding  Imlan.c  from  last  vear 
ilL'li  '.iTlij  anil  ilclucting  interest  .■n  ili-bcntnrcs  and  loans  (j;i«,:)04)",  the 
nailiblc  biilanic  is  il'tl.OiM).  The  directors  recommenil  jiavnient  of  a 
dn  i.lcMil  lit  rate  of  2j  (M-recnI.  (less  tax)  for  the  year  (£'),. ■)7S)  the  transfer 
111  .i-.onil  inortgnge  debenture  redemption  funil  of  E2,.3:in,  writing  t.iOO 
off  lii-benturi-  itiiue  e.viH'nses,  and  the  transfer  to  reserve  feu-  depreciation 
and  rciicwaJH  of  t;2!t,222.  Ii-avini!  ti:t,2.'>7  to  carry  forward.  Throughout 
the  year  the  Conipanv,  like  all  other  electrical  undertuUings,  suticrcd 
from  the  continued  rme  in  the  iiMt  o(  wul'cs  and  materials.  Mr.  Arthur 
N.  L.  Willi:!  linHlicvneli'i  tcrl  bv  the  ilirci-ior<  to  a  si.,il  on  tlw  Board. 


Now    ()<>ni|i]iiii<'s. 

AOOOMOLATORg  'BIRMINGHAM)  (LTD)  (I4(».4(I.V)    -Private  company. 
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I   all    kind..    Ii.iiihi'   lighting   and   oilier  ideelricnl 

ol  diriclorN  ;   W.  H.  M.  »nr((i'HM  and  H.  .1.  Brockfer. 

'■       •■■    •".  ••l'»""t"M'»"  "liccl.  I'i.iadillycirciiH.  W.  I. 

BLACKBALL    E«aiirEERINa    00    (LTD)     HMHIH)     I'riviite  company. 
|....,   ,„  t.M.,,1,,,...),  „„   ,.,„    .,,      ^|,,|^^|  j;|o„|,„  ,„  11--.  f,r,|i„„ry  „i„i,.;,s 

'     of  lid.  ^■lll•^l.     III  purchase  an  o)il Ion 

III  nurceiiient  bi-tween  .1.   H,   Kalian- 

.Mil  to  carry  on  the  liu>.liii'HH  of  ilcc. 

"'.".'ii'    ;.■.'■','    '    ■■"  I  H    1   .Ih.,  i,„     ,,,,    .1     II     i'.allanlvne 

•nil  .1   W    W'.ili.  f.|«M,ii 


rily    Nod-s. 

BMlirrOII  *  lEHIIHaTON  electricity  SUPPLY  00.  (LTD  )-_Tlii. 
,l.r...l,.r.  rr..i.nmi.|„l  ,,.(i,.,  ,.-,|„„|„„..,  ,„i/  .„  depri- mtii.n  and  reserve 
«r^.  iiinl.  £10,1,,)  «  ni>,.l  .l,v..l.i,il  on  the  i.nlinnrv  M^reii  at  ||,e  rale  <if 
I-  (irr  ,-,,{  |«r  aiiniim.  mnklliH  |0  (ler  iiml.  for  llie  year  I1II7  t\rm<  lav) 
<«rryiiiK  (iirwtril  CMI".  '  '' 


CHELSEA  ELECTRICITY  SUPPLY  CO.  (LTD.)— The  directors  have  de 
clared  a  dividend  of  7  per  cent,  per  annum  on  the  ordinary  shares  foi 
half-year,  making  .'>  per  cent,  for  year  1915.  and  £:!,47(l  is  carried  forward 

EDISON  SWAN  ELECTRIC  CO,  {LIMITED  AND  EEDOCED.}— A  petitio! 
for  cantirming  a  resolution  for  ths  reduction  of  capital  from  £888,07 
to  £098,307  has  b?en  presented  to  the  High  Court. 

EASTERN  TELEGRAPH  CO.  (LTD.) — The  company  announce  that, 
owing  to  continued  delays  arising  from  the  War  in  obtaining  the  neces! 
•  sary  returns  from  foreign  stations  and  administrations,  it  will  be  impoS' 
sible  to  present  the  accounts  and  balance  sheet  duly  audited  in  respecl 
of  the  year  1917,  during  the  month  of  May,  when  it  has  been  usual  to  hoi 
the  annual  general  meeting.  PVom  the  data  plready  received  and  thi 
estimates  based  thereon,  the  directors  are  satisfied  that  the  net  earning: 
of  the  j'ear  will  be  sufficient  for  the  usu?,l  distribution  of  profits.  They 
have  therefore  decided  to  make  an  additional  payment  on  May  L")  next 
on  the  ordinary  stock  eijual  to  »■  dividend  of  li  per  cent,  and  bonus  of  2 
per  cent.  This  will  make  the  distribution  for  the  yea,r  1917  8  per  cent, 
(tax  free),  the  same  rate  as  was  paid  for  the  previous  year.  The  usual 
distribution  at  the  rate  of  3i  per  cent,  per  annum  (less  tax)  on  the  pre- 
ference stock  for  the  first  quarter  of  1918  will  be  paid  on  the  same  date. 
The  transfer  bojks  of  the  ordinary  stock  will  be  closed  from  May  7  to  14 
inclusive.  As  soon  as  the  full  accounts  can  be  submitted  the  directors 
will  convene  the  annual  general  meeting. 

Capt.  Henry  W.  Cirant,  C.B.,  R.N.,  has  been  appointed  joint  managing 
director  of  th^  (Vimpany. 

EASTERN  EXTENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  CO.  (LTD). 
— It  is  announced  that,  owing  to  continued  delays,  arisiu...  from  the  war, 
in  obtaining  the  necessary  returns  from  foreign  stations  and  administra- 
tions, it  will  be  impossible  to  present  the  accounts  and  balance-sheet  in 
respect  of  the  year  1017  during  the  month  of  May.  when  it  has  been  usual 
to  hold  tile  annual  general  meeting.  From  the  data  already  received 
and  the  estimates  based  thereon,  the  directors  are  satisfied  th,'»t  the  net 
earnings  of  the  year  will  be  sufficient  for  the  usual  distribution  of 
profits.  They  have,  therefore,  decided  to  make  a  fourth  dividend  pay- 
ment to  the  shareholders  on  May  1.5  next  of  3s.  per  share,  together  with  a 
bonus  of  4s.  per  share.  This  will  make  a  total  distribution  for  the  year 
1917  of  8  per  cent,  (tax  free),  the  same  as  in  1916.  The  share  register  will 
be  closed  from  May  7  to  May  14,  inclusive.  As  soon  as  the  audited 
accounts  can  be  submitted  the  directors  will  convene  the  annual  general 
meeting. 

TEES  POWER  STATION  CO.  (LTD.) — Subscriptions  are  Invited  for 
£600.000  0  ])er  cent,  first  mortgage  debentures  at  98.V.  The  principal, 
interest  and  sinking  fund  are  guaranteed  by  the  Newcastle-on-Tyne 
Electric  Supply  Co. 

The   Round  Table. 

By  "  kVA." 

The  last  Harmonic  was  well  attended  last  Friday,  and  President 
\\'ordingham  from  the  chair  looked  forward  to  there  being  g:reater 
social  intercourse  among  electrical  men  in  the  future.  He  even 
.spoke  optimisticallv  of  an  Engineers"  Club  for  London  ! 

*  "  *         »         * 

A  friend  brings  to  my  notice  the  following  instance  of  British 
Bureaucracy  of  which  he  was  the  victim.  As  a  private  indixidual 
he  sold  to  a  (jovernment  department  an  instrunn'nt  which  they 
greatly  needed  and  in  3  months  was  paid  for  it.  Three  months 
after,  came  an  .\.T.l).  report  passing  the  instrument  for  service! 
'I'heii  followed  at  intervals,  forms,  sent  to  his  private  address,  asking 
for  stati-mcnt  of  his  returns  as  a  contractor,  otherwise  his  futtire 
liayments  would  be  ciKlangered  !  H  is  pi'otests  that  it  was  an  isolated 
transition  were  of  no  avail.  Kighteen  months  after  the  instnnnent 
had  been  paid  for,  an  officer  called  to  know  wliy  the  forms  had  not 
been  lilled  in  !  !  Incidentally,  to  jiay  this  call  he  liad  to  make  a 
journey  of  ',W  miles  out  and  home,  and  being  on  work  of  national 
iin|i()rtance  of  course  he  took  a  taxi  the  whole  distance  !  !  ! 

*  *         *         * 

'I'lilrly-Seven  Years  Ajjo. 

[From  Tut;  Ei.ectiuci.\n,  .March  i"-»,  11^81.] 
SoMKTiiiNt;  FOR  THE  Americ.\ns.- The  celerity  in  switching,  for 
which  praise  is  given  to  the  Oliisgow  Telephonic  I'^xchange,  is  said 
lo  be  in  a  measure  due  to  the  |)resencc  oi  mirrors  in  the  panelling  of 
the  swilchlioards,  a  device  which  elTcctiially  )>rcveiits  tlie  eyes  of 
the  young  lady  operators  from  wandering  oil  the  boards  for  more 
tliuii  two  seconds  together  all  the  time  tliey  are  on  duty.  Falling 
discs  are  consoipuMitls  instantly  seen  and  attended  to. 

A  CuKUKNT  Hri.;aki:r.-  -At  the  last  mectitig  of  the  l''iench  Physical 
Soi^iety.  .M.  Marcel  Deprez  showed  a  bnviker  which  iiiterru)>ts  the 
current  at  thi^  precise  iiunneiil  when  it  obtains  its  maximum  in- 
tciisily.  It  is  com]iosecl  of  a  small  rigid  lever  oscillating  on  an  axis, 
and.  nnliUc  the  ordinary  trciMblcr,  guarded  as  much  as  possible 
fioin  nil  vilirati.m.  The  interruption  is  produced  with  a  movi'iiient 
of  I  ."lOdlli  111  II  millimelre.  The  movement  of  the  lever  is  very  slight, 
mill  I  ho  tiiiinber  of  interrnptioivH  considerably  increased.  Applied 
to  iiidiietioii  oil,  tliis  breaker  gives  better  results;  moreover,  the 
Hpark  nsHtiincH  the  Hlia]ie of  llu'  voltaic  ,irc  up  lo  a  certain  length, 
lifter  wliicli  it  liecoines  (lisriiittive. 
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Notes. 


Patents  and  Trade  Marks  Legislation. 

Tiiii  I'residcnt  of  the  Board  of  Trade,  Sir  Albkut  Stanlky, 
recently  received  a  larf<e  and  representative  deputation  in 
regard  to  the  Bills  which  were  introduced  the  last  session  to 
amend  the  Patents  and  Trade  -Marks  Acts.  Sir  Georce 
CiiOYDON  .Marks,  in  introducing  the  deputation,  e.\plained 
t  hat,  in  the  opinion  of  the  ileputation.  the  position  of  patentees 
had  not  Leen  fully  appreciated  by  those  who  drafted  the  Bills, 
and  that  the  proposals  in  reference  to  trademarks  had  created 
aiarni.  We  fear  that  the  statement  ()f  Sir  Ai.mkrt  Stani.kv 
in  replying  to  the  de|)Ututi(in  will  not  he  satisfactory  to  those 
who,  like  ounselves,  see  ditliculties  in  the  ])roposed  legislation. 
Sir  Ai.iiKRT  Sta.ni.ky  .stated  that  the  Bills  were  in  the  nature 
of  war-time  measures,  anil  were  introduce<l  with  the  oliject  of 
ireventing  certain  abu.ses.  such  as  per|)etual  monopolies,  which 
were  virtually  obtainable  under  present  c-onditimis.  Although 
we  have  no  wish  to  see  perpetual  monopolies  springing  into 
existence,  wi'  suggest  that  they  might  be  dealt  with  in  some 
way  more  suited  to  the  ni'eds  of  industry  tliiiii  by  llii>  mi'thods 
suggested  bv  the   Hills. 


t 


'  Equality  of  Sacrifice." 

W'k  rej^ret  particularly  tin'  attitude  of  Sir  j\i.iii:UT  in  regard 
N>  <  xti-nding  the  life  of  patents.  The  view  was  ixpre.H.Hed  tliat 
ill  classes  of  the  eoiiimiiiiity  sufTi-red  through  lip'  war  and  had 
III  make  sacrifices  alike,  and  that  it  would  bi'  impussible  to 
|iliice  inventors  and|p.itr)it>-es  in  a  privilegedposiiion  ;  but  tliitl 
if  it  could  be  shown  Ihat  ilirect  losn  had  reMultid  due  to  the 
ar,  while  lorrespiiiidini,'  biiielit  hitd  bi'en  Kiven  to  the  nation's 
industry  at  the  e.X|(riisi'  (if  the  patenli-e,  a  pati-nt  could  be 
extended.  This  course  iiniiiis  that  ill  actual  practice  only  «  verv 
niall  peri  I'litiige  of  piitciil^  wiiuld  be  extended,  for  llie  simple 
reason  tliiit,iii  the  lirsi  plaii-,  the  nvernge  pnteniee  would  not 
HVemiJlii  ient  mone\  to  carrvtliriiiigli  the  necessary  formuiitieM 
prove  his  ease;  and.  in  thi'  second  place,  the  number  of 
iients  to  be  considiTeil  wiiulil  render  anv  priiii^K  of  dealing 


with  them  indixddually  altogether  impracticable.  To  examine 
the  merits  of,  say,  .50,000  claims  (which  would  probably  be  less 
than  the  number  that  would  be  made  unless  obstacles  were 
placed  in  the  way  of  the  patentee)  would  require  the  creation 
of  a  large  Government  Department  for  this  alone  if  the  work 
were  to  be  concluded  within  the  lifetime  of  most  of  the  in- 
ventors. We  see  no  point  in  this  gospel  of  sacrifice.  'WTiere 
sacrifices  are  necessary  they  should  be  made,  and  generally  are 
so.  without  serious  murmuring,  particularly  if  it  is  shown  that 
it  is  for  the  good  of  the  country  as  a  whole  that  such  sacrifices 
should  be  made  :  but  in  the  case  of  a  patentee  there  is  no  "ain 
to  the  community  if  the  life  of  a  patent  has  been  halved  owing 
to  the  war.  On  the  contrary,  we  consider  that  it  is  a  loss  both 
to  the  patentee  and  to  the  community,  and  therefore  bad  for 
the  country  as  a  whole,  that  the  bulk  of  the  patents  in  this 
country  should  for  a  number  of  years  be  rendered  worthless. 
If  the  remedy  were  not  .simple  it  would  be  another  matter,  but 
considering  the  simplicity  of  the  remedy,  and  the  obvious 
advantages  of  apph-ing  it.  we  fail  to  see  any  good  reason  for 
the  attitude  taken  up  t)y  Sir  .Vi.hert  Stanley. 

The  Coal  Conservation  Report. 

In  another  cuhimn  wc  i^ivc  some  interesting  rciii.:irv.-  n 
-Mr.  S.  L.  Pearce  on  the  recent  report  of  the  Coal  Conservation 
Sub-Committee.  This  is  the  first  rea.soned  criticism  of  the 
rej)ort,  and  it  merits  serious  consideration  bv  engineers,  both 
on  account  of  its  moderation  and  of  Mr.  Pearces  jiosition  as 
head  of  the  large  undertaking  at  Manchester.  A  numlier  of 
points  are  discussed  in  turn,  but  perhaps  that  which  will  appeal 
nmst  directly  to  engineers  is  the  great  question  of  the  relative 
merits  of  a  water-side  station  and  of  a  station  employing 
cooling  towers.  There  is  no  doubt  that  everv  engineer,  if 
given  a  choice  of  equal  terms,  would  be  in  favour  of  placin" 
his  station  on  a  water-side  site.  The  dilHcultv.  however,  is 
that  enormous  quantities  of  water  are  required  for  reallv  large 
jiower  stations,  and  such  sites  are  not  easily  available.  If  a 
station  has  to  be  placed  at  a  considerable  distance  from  the 
centre  of  the  load  which  it  is  to  supply  it  then  becomes  a 
question  between  electric  transmission  on  the  one  hand  and 
the  employment  of  cooling  towers  on  the  other.  In  the  case  of 
Manchester.  .Mr.  PEARr-K  estimates  that  for  ii  station  of 
KMI.OOI)  kw.  the  cost  of  Innisinission  wouM  be  of  the  order  of 
IIOO.OOO  to  i;i2.'i.(K>0  per  annum,  whereas  the  cost  of  cooling 
towers,  taking  into  account  the  incrciiseil  coal  consumption  due 
to  lower  vacuum,  would  be  of  the  order  of  l'7(».iM)0  per  annum.  • 
Tlie  conclusion  is  reachi-d  that  it  would  not  pav  Manchester  to 
have  a  power  station  at  a  distance  exceeding  20  miles  from  llie 
area  of  supply  unless  there  were  advantages  in  the  price  of  eonl. 
It  is  a  lar«e  question,  and  brings  us  bock  to  the  fundamental 
fact  that  the  bulk  of  the  heat  is  in  the  latent  heat  of  steam,  and 
has  to  be  removed  in  the  cycle  of  operations.  If  cin°uluting 
water  i.s  available  in  lar^e  quantities,  the  neci<.H.Harv  cooling  of 
the  water  is  elTect I'd  by  conduction  ;  but  if  onlv  ii  much  .iiiiivllor 
'luantity  of  wafi-r  is  availalile  for  condensing  piirpo.ses,  the 
cooling  must  be  effected  ill  the  lowers  imvinl\  by  evaporation. 
It   is  just    a   question   whether   with   extrenielv   larire   power 
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stations  under  our  climatic  conditions  in  winter  this  enormous 
amount  of  evaporation  might  not  become  something  of  a 
nuisance. 


Steel  in  Electrical  Construction. 

As  the  size  of  the  turbo-generator  increases  its  design  becomes 
more  and  more  one  that  involves  mechanical  considerations, and 
therefore  one  invohing  the  use  of  iron  and  steel  by  the  mecha- 
nical engineer  with  certain  limitations  which  are  set  for  aim 
by  the  electrical  engineei.  It  follows  that  steel  in  all  its 
aspects  is  of  increasing  importance.  Work  in  recent  years  on 
the  subject  of  iron  and  steel  has  materially  changed  our  con- 
ceptions in  this  direction.  The  several  varieties  of  steel  which 
enter  into  the  problem  are  now  better  known,  and,  owing  to 
microscopic  investigations,  we  are  able  to  appreciate  very 
much  better  what  happens  when  steel  is  quenched  and  what 
modifications  are  introduced  by  heat  treatment  and  by  mecha- 
nical treatment  in  the  cold.  All  this  was  bi  ought  out  exceed- 
ingly well.andin  very  instructive  fashion.byDr.  S.  F.  Barclay, 
when  he  read  his  Paper  last  week  before  the  Institution  of 
Electrical  Engineers  on  '"  The  Mechanical  Design  of  the  Turbo- 
Alternator  Rotor.'"  As  a  matter  of  fact,  Dr.  Barclay  did  not 
read  his  Paper  at  all,  omitting  this  often  tedious  formality, 
and  giving  us  instead  a  most  refreshing  summary  of  current 
knowledge  of  steel  on  the  tines  above  indicated.  We  commend 
this  form  of  reading  Papers  to  other  authors  when  occasion 
arises,  for  a  summary  of  this  kind  is  extremely  useful  to  those 
who  ought  to  know  something  of  the  subject  but  have  not 
sufficient  leisure  to  make  a  studv  thereof. 


Restriction  of  Electric  Lighting. 

Thk  annouiici-iui-nt  that  users  of  gas  and  electricity  in  the 
wouth  of  England  are  to  curtail  their  consumption  to  five- 
si.xths  of  the  amount  consumed  in  the  corresponding  quarter 
last  year  introduces  a  position  of  considerable  difiiculty.  It 
takes  no  account  of  those  consumers  wh ),  fc.r  patiiotism  or  for 
lack  of  money,  have  already  curtailed  their  consumption  as 
much  as  possible.  It  will  be  extremely  difficult  for  these  con- 
sumers to  no  still  further.  Thus  it  seems,  as  has  so  often  been 
the  case,  that  those  who  have  sought  to  comply  voluntarily 
with  the  desires  of  the  authorities  will  suffer  more  than  those 
who  have  not.  As  far  as  electric  lighting  is  concerned,  we 
think  that  the  authorities  have  an  exaggerated  idea  of  the 
amount  of  coal  used  for  this  imrijose.  Owing  to  tlie  introduc- 
tion of  the  metal  tilariient  lamp  this  consumption  has  fallen  off 
very  niat"Tiully  ;  in  fact,  it  was  a  common  complaint  not  so 
very  lony  ui!<i  on  thi-  part  of  station  engineers  that  the  sup])ly 
of  i-lfctricity  for  lighting  was  no  longer  remunerative  in  many 
cAHcs  owin«  to  the  smallness  of  supplies  taken.  If  gas  anil 
electricity  is  user!  for  cooking,  the  case  is  somewhat  different  ; 
Imt  then  the  ironsumers  find  themselves  in  the  unhappy  ])08ition 
of  having  in  inuhy  euHes  put  in  such  devices  in  order  to  avoid 
umnK  coul,  and  now  they  are  refjuested  to  cut  down  their  sup- 
plie".  At  the  same  tiini-,  it  is  probalily  far  more  easy  to  save 
one..i.xih  of  eith.-r  kus  or  electricity  that  is  being  used  for 
h-'aUnn  or  cooking  than  l>y  any  poMsibl.-  restriction  of  lighting, 
(ind  if  the  autlirtriti.'H  were  I.,  dirrct  their  attention  to  places 
of  publie  r.-^ort  th.-v  would  probably  lind  a  much  more  useful 
li<-M  f.,r  rcHtriilion  than  iti  piiviitr  hromi's. 


A  Tactless  Censor. 

Tin:  suppression  of  Mr.  M(*itiiAN'H  I'apcr  (which  was  to  have 
In-en  read  (It  the  lust  meeting  of  thi-  Institution  of  Mechanical 
KnKin.-iT',)  liy  the  Special  Ititelligenee  Branch  of  the  Ministry 
of  .Munitions  wan  u  singularly  tadh-ss  proceeding  on  the  part 
of  some  ofFicinl,  or  oflirialH,  eoiin.Tt...(|  with  the  Ministry.  It 
appears  that  after  being  can-fully  read  iintl  edited,  the  Paper 


was  sent  to  the  Ministryof  Munitions  on  March  2  with  a  notifica- 
tion that  it  was  intended  to  read  the  Paper  on  the  15th  iust. 
Although  the  secretary  was  in  constant  communication  with 
the  Department  by  telephone,  by  letter  and  in  person,  it  was 
not  till  10  days  afterwards — namely,  on  the  12th — that  he  was 
informed  unofficially  by  telejahone  that  it  was  probable  that  the 
Paper  could  not  be  read  on  the  15th.  On  the  following  day 
this  was  confirmed  officially  in  writing.  At  the  same  time  a 
letter  was  received  by  the  President  to  the  effect  that  the 
objection  to  Mr.  Morgan's  Paper  was  "  to  its  general  tenor 
rather  than  to  any  particular  portions,"  and  that  "  the  ques- 
tion as  to  whether  Mr.  Morgan  should  have  permission  to  read 
the  Paper  is  one  for  the  Ministry  of  National  Service,  and  it  will 
be  necessary  for  you  to  consult  them  if  you  desire  to  be  in- 
formed officially  as  to  their  attitude."  We  reiterate  that  such 
conduct  towards  a  body  of  professional  men  is  singularly 
tactless.  Had  a  similar  position  arisen  in  connection  with 
another  section  of  the  '"  engineers  "  it  is  probable  that  no  less 
a  person  than  the  Minister  himself  would  have  made  it  his 
business  to  deliver  an  address  to  a  body  of  delegates.  Lest 
there  should  be  any  misunderstanding,  it  may  be  mentioned 
that  the  Pajjer  submitted  to  and  so  tardily  suppressed  by  the 
Ministry  contained  nothing  but  a  record  of  what  has  been  done 
during  the  war  in  the  employment  of  women  in  munitie:;  works, 
and  it  would  certainly  seem  that  much  less  than  11  days  should 
have  been  sufficient  to  decide  a  matter  of  piinciple.  Any 
business  man  would  have  settled  the  question  in  a  few  minutes. 


I  ^  I    m 


National  Kitchens — We  understand  that  Mr.  W.  A 
GUlott  has  joined  the  Ministry  of  Food  in  connection  with 
electric  cooking  apparatus  for  national  Idtchens.  We  are  glad 
to  note  this  step,  which  should  certainly  be  to  the  advantag 
of  the  industry,  and  which  indicates  that  something  is  now 
being  done  to  remedy  the  state  of  affairs  to  which  we  called 
attention  in  an  editorial  note  quite  recently. 

Royal  Institution. — Among  the  lecture  arrangements  at  the 
Royal  Institution  after  Easter,  at  3  o'clock  in  the  afternoon 
we  notice  the  following  :  Two  lectures  on  Scientific  Signalling 
and  Safet\  at  Sea,  by  Prof.  John  Joly  ;  two  lectures  on  Musical 
Instruments  Scientifically  Considered,  by  Prof.  Edwin  II 
Barton.  The  Fridaj  meetings  will  commence  on  April  12th. 
when  Trof.  E.  C.  C.  Bah  will  deliver  a  discourse  on  Absorption 
and  I'liosphorescence. 

Importance  o!  Electricity  Supply. — The  following  resolu 
tion  is  to  be  moved  by  the  Newcastle  Chamber  of  Comme'ci 
at  the  annual  general  meeting  of  the  Chambers  of  Commerce 
in  London  on  April  lOt  i  :— 

Tliis  .'\.S8(  elation,  recognising  the  urgent  neoessity  to  increase  th( 
productivity  of  our  inthLstries  after  the  war  as  the  chief  means  to  mcci 
tin-  Ininlcn  of  the  war  clel)t  of  tlie  Nation,  anil  to  maintain  higli  wage 
for  the  worliors,  urge  Hia  Majesty's  Government: — 

('0  'I'o  recognise  that  the  jniblio  supply  of  electrical  energy  fo 
jHiwer,  light,  tra(!tion,  heat,  eloctrochemii^al  and  other  pur 
poses,  is  a  key  industry,  insomuch  that  all  other  Industrie 
are  becoming  increasingly  dependent  upon  it. 

(b)  To  hasten  tlui  amendment  of  the.  legislation  whiih  has  hithorti 

liamporod  its  cHicient  development. 

(c)  To  ensure  the  supply  at  the  earliest  possible  (bile  of  ample  am 

cheap  electricity  for  all  purposes. 

((/)  To  conserve  our  iroal  resources,  the  chief  wealth  i  f  (he  eountr\ 

by  compelling  the  exercise  of  the  maximum  possible  eecmom 

in  its  use  for  industrial,  domestic  and  all  other  jun-poscs. 

and  agrees  that  this  resolntioii  be  I'ommunieateil  to  the  Prime  Ministi 

the  I'resideril.  of  thr  it.mrd  of  Tradi'.  and  I  he  Minister  of  l!,econstru<^tio 

Industrial  Reconstruction, — A  ])lea  for  the  establishment  < 
Hclf-government  in  industry  was  made  by  Mr.  Ernest  J.  1 
Benii,  the  chainuan  of  the  Industiial  Reconstruction  Counci 
lit  a  well -attended  meeling  at  Nottingham  University  Colleg 
on  .March  21st.     The  Slieriff  (Mr.  JI.  Olfiier)  presided. 

In  the  i^fiursii  of  his  address  Mr.    Heini  expliiined  why  trades  needc 
Belf.govl^rnnll•nt..      Aft4T  Ihe  war  increased  prodin^tion  would   be  nooe 
Hnry  to  raise  the  highi'r  ri'venue  needed — a  revenue  that  would  have  t 
ut  least  three  times  what  it  was  in  1014.     The  ]>r*)Si)erous  i-mploycr 
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an  asset,  and  the  well  paid  worker  a  national  necessity.  The  well-being 
of  trade  was  an  entity  that  it  was  to  the  interest  of  the  nation  to  promote. 
Trade  parliaments  or  induftrial  councils  would  stand  between  the 
(Joverninent  and  the  trade,  to  voice  the  opinions  of  the  whole  trade. 
No  Government  c<mld  prapple  with  the  problems  connected  with  the 
demobilisation  of  10  miljion  soldiers  and  munition  workers,  and  the  re- 
mobilLsation  of  industry  :  it  could  only  be  dene  by  the  trades  themselves. 
In  export,  combination  was  imperative.  Jlr.  Bcun  illustrated  this  by 
a  reference  to  the  working  of  the  German  cartel  system,  and  the  American 
trust  system  in  the  Aru'cntine. 

Standards  of  Safety  and  Quality  in  Relation  to  Public 
Service. — A  circular  (lu  tlii.s  .subject  (No.  6S),  is.sued  by  the 
Bureau  of  StaiularcLs,  Wa.shington,  refers  to  the  investigations 
carried  out  by  the  ]iureau  on  public  service  relations,  the  pre- 
parations of  specifications  on  quality  of  work,  testing  and 
inspection,  safety  rules,  &c.  A  supplementary  bulletin  (No. 
56)  refers  to  standards  for  electric  .service,  and  deals  with  such 
questions  as  steadiness  of  voltage,  continuity  of  service,  an  1  the 
reliability  of  meters  The  National  Electric  safety  code,  the 
result  of  four  years  of  work,  includes  rules  for  the  installation 
and  maintenance  of  machinery  and  plant,  and  was  discussed 
in  some  detail  in  our  columns  when  first  issued.  Another 
matter  recently  dealt  with  is  electrolysis.  The  work  of  the 
Bureau  is  being  continually  e.xtended,  and  it  is  hoped  to  present 
fuller  information  on  street  lighting  and  to  complete  some 
studies  undi'rtaken  on  tele))hone  apparatus  sliortly. 

Ths  Use  o2  Incand(  scent  Lamps  for  Cinema  Projection. — 
In  view  of  the  high  energy  consumption  in  the  electric  arc,  its 
great  heat,  and  the  care  needed  in  its  manipulation,  attempts 
have  been  made  from  time  to  time  to  substitute  incandescent 
lani[)s  for  cinematograph  jtrojection.  A  Paper  by  Mr.  L.  C. 
I'orter  in  the  ""  (Jeneral  Electric  Review  "  describes  the  most 
recent  form,  which  appears  to  be  giving  encouraging  results. 
It  utilises  a  .'ill-aTiipere  "OO-watt  lamp,  i-ombined  with  a 
spherical  mirror  and  a  sj)ecial  form  of  condenser  lens,  the  aim 
being  to  concentrate  the  filament  within  an  area  U-1  in.  .square. 
A  table  is  ])resented  showing  the  advantage  of  using  an  objec- 
tive lens  of  as  large  an  aperture  a.s  ])ossible(|)referably  2Hn.) 
The  lani])  is  ]iarticularly  suitable  for  use  on  alternating  circuits 
uhere  mot<ir-geiierators  would  otherwise  be  required.  It  is 
stated  that  the  lamp  will  give  a  .satisfactory  picture  on  a  12  ft. 
screen  of  white  plaster  or  cloth,  or  a  16  ft.  picture  on  metallic, 
libre  or  glass  screens. 

Institution  of  Electrical  Engineers  At  the  meeting  on 
.March  21.  .Mr.  C  I'.  Sparks  prcsciitrd  to  the  Institution  u 
portrait  of  (iaiileo,  |)amted  by  Sir  William  Bradley.  The 
I'residenf,  .Mr.  ('.  II.  Wordinghaiii.  in  thimking  Mr.  Sparks, 
said  the(  oiincil  had  arranged  foi  some  m.ti's  on  Galileo's  work 
in  cfmnection  with  lodestone.s  to  appear  i)i  the  next  i.s.sue  of  the 
■'  .lournal."'     The    President   also   annoum-ed   that    the   ne.\t 

eting  would  bi'  a  joint  meeting  of  that  Institution  and  the 

ile(  trical  section  nf  the  Hoyal  Society  of  Medicine,  at  the  Hoval 
Canci-r  Hospital.  l''iilliiim-road,  at  7.;JU  p.m.  on  Thursday, 
Ai)ril  II.  Till'  fiillownig  Pajiers  will  be  reail  :  "Diathermy: 
The  use  of  j';ie<  triiity  for  Heating  the  Tissues  of  the  IJi.dy  in 
Disease,"  by  Dr.  E.  P.  ('uinberbatch  ;  and  "  Single  Flash 
(Instantaneous)  Radiography,  it.s  Possibilitiefl  and  Limita- 
tions," by  Dr.  K.  Kno.x.  There  will  also  be  an  e.vhibition  of 
eleclr(i-nie(lical  apparatus.  Thi-  usual  informal  diiuier  of  the 
'  ounnland  meinlicr-i  will  lake  place  al  iIm-  WuIitIoo  Tavern 
il    SIX   IPC  luck   on   iliit    iviiiiiig. 

The  Employment  of  Women  in  Munition  Factories.  A 
Paper  on  the  above  subject  wim  read  by  .Miss  (),  K.  Monkhou.se 
before  Hie  InHtitiition  of  .Mi-chiiniral  Engihecr-i  on  March  I">th. 
Til'-  ailtiioreHH  iuiH  hud  ci  n^iderable  oxpericni  e  of  the  eiilplov- 
iiieiii  of  w. linen  under  llif  Ministry  of  .Munition.'*.  In  her 
opinion,  the  successful  employer  of  women  labour  milHt  rec.ig- 
llise  tliat  the  [wycho|Mi.'y  of  the  Woman  worker  iH  dilTereiil  from 
that  of  a  niuii  ;  she  riMpiires  special  training,  and  supervision 
by  Women  of  the  ne.eHRury  i>xperienee  und  sympathetic 
uttiludu.  Unnkilleii  women  iiiny  be  of  (I )  theeducnteil,  (2)  ilie 
domestic  und  (.'I)  the  i  rdinary  factory  Iv  pe.  These  three  t\  pes 
approach  their  worii  in  a  soniewlmt  dillerenl  way,  and  have 
illlTerent  cjipaeities.  Vl  present  close  on  I  .HiKl.tXH)  women  are 
(Mnploved  on  tho  prodiniion  of  munition.t.     The  »nlliores.s  gave 


an  interesting  summary  of  the  various  difficulties  encountered 
in  introducing  women's  labour  and  the  methods  of  training 
employed.  Finally,  special  reference  was  made  to  the  value 
of  welfare  work,  which  is  not  only  essential  to  the  health  and 
well-being  of  women  workers,  but  can  assist  greatly  in 
smoothing  the  cbfficidties  in  beginning  work  in  unfamiliar 
surroundings. 

Electricity  and  the  Nation's  Food. — The  last  of  a  series  of 
three  C'hadwick  Lectures  was  given  at  the  Albert  Hall,  Swan- 
sea, on  March  22,  by  Prof.  H.  T.  Davadge  on  ""  Electricity  and 
the  Nation's  Food.''  The  lecturer  discussed  the  direct  stimu- 
lation of  growth  by  electricity,  electrical  seed  treatment  and 
the  destruction  of  harmful  organisms  with  and  without  chemical 
aid.  On  these  points  the  need  for  immediate  further  work  was 
strongly  emphasised.  While  undoubted  increases  of  corn, 
potatoes  and  other  food  stuffs  had  resulted  from  direct  elec- 
trification, the  conditions  which  would  make  the  result 
certain  and  economicallj-  worth  while  had  not  bee:i  investi- 
gated with  the  requisite  thoroughness.  A  strong  conunittee 
had  been  appointed  by  the  Government,  and  it  was  to  be 
hoped  that  rapid  imj)rovement  in  the  conditions  of  experiment 
would  result.  The  lecturer  laid  stress  on  the  gain  to  agri- 
culture which  would  follow  the  projected  schemes  of  cheap, 
widesjireail  electric  supply.  JIuch  work  of  farms,  at  present 
done  by  small  isolated  power  units,  such  as  .steam,  oil  and 
petrol  engines  working  under  inefficient  comlitions,  could  be 
done  with  advantage  by  motors  driven  from  high-pressure 
distribution  mains.  The  necessity  fot  the  removal  of  restric- 
tions on  ruial  supply  and  for  looking  at  the  problem  on  a  non- 
parochial  basis  was  .strongly  emphasised.  Finally,  the  lec- 
turer dealt  with  the  necessit\  for  nitr  gen  fertilisers  for  wheat, 
theii  present  shortage  and  the  work  uf  the  Nitrugen  Product* 
Committee,  and  the  preparation  of  nitrogenous  manures  from 
the  atmosphere  by  electrical  means. 

An  Optical  Ammeter  for  Alternating  Currents.— It  is 
well  known  that  when  an  ammeter  is  a]i])lied  to  measure  the 
cuirent  taken  by  glow  lamps  in  photometric  tests,  g.eat  accu- 
racy is  necessary,  because  a  given  percentage  error  in  the 
cuirent  will  lead  to  a  veiy  much  great<'r  relative  change  in 
candle-power.  In  the  "  Journal  "  of  the  Washington  Academy 
of  Science,  Mr.  I'aul  D.  Foote  describes  an  ingenious  reversal 
of  this  effect — i.e.,  the  use  of  a  photometric  balancing  device 
to  measure  alternating  currents,  which  is  stated  to  be  ex- 
tremely sensitive.  The  device  consists  in  comparing  two 
lamps,  the  current  through  oni'  (direct  current)  being  accu- 
rately determined  with  a  iiotentiometcr.  while  the  second  lamp 
receives  the  alternating  current  it  is  desired  to  measure.  The 
first  lamp  illuminates  an  opal  gla.ss  .screen,  and  the  image  of 
this  is  brought  by  a  lens  into  C4iincidence  with  the  filament  of 
the  second.  The  brightness  of  the  lilament  of  the  lamp  receiv- 
ing alternating  current  is  then  balanced  against  the  illumina- 
tion from  the  lamp  receiving  dire<t  current  by  adjusting  the 
latter  curreiit  with  a  rheostat,  jind  then  measuring  it  with  a 
potentiometer.  The  relation  between  the  currents  in  the  two 
lamps  can  be  determined  once  f.ir  all  by  an  initial  calibnitioji 
with  direct  current.  Henceforth,  the  value  of  an  alternating 
current  is  deterinitieil  by  an  aiixiliaiv  measurement  of  direct 
current.  The  range  of  currents  which  cati  be  measurccl  by  any 
one  .sysli-m  exceeds  1  :  2.  To  increase  the  range  other  lamps 
may  In-  substituted.  As  an  illustration  of  the  sensitiveness  of 
the  melhoil  the  author  as-sert*  that  if  a  iihotometrie  match  is 
made  with  an  uccunicy  of  only  Ti  per  cent.,  the  current  can 
still  be  detirmined  to  .1  parts  in  l.iHKt.  It  would.  Ihereforii, 
appear  that  the  method  has  .some  advaiitagos  for  the  accurate 
m<-usurement  of  alternating  currents,  especially  as  il  is  pre- 
sumably sulwtnntinlly  noii-induolivc  in  principle. 


.VrrjiniiiMnonts  tor  llu»  >V«'cK. 

r.1IDAY.  April  Mb. 

,lc?iion  I NifrmTiow  or  Rndixki 
H  i>.m.     \h    :in,    Victoriiinlfwl,    W<>«tmln«lt<r.     1..  DM. 
Lmilurollo  nn  "  Prti|iellpni,"  by  Mr.  T.  .\.  W»l«>n. 
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The  Mechanical    Design    and    Specification    of    the 
Tnrbo-Alternator   Rotor.* 

{Conchuled  from  -p.  7'.)4.) 

By  S.   F.  BARCLAY,   Ph.D.,   B.Sc. 

Sumnviru  —TUe  autaor  d-als  first  with  the  relative  merits  of  the  solid  and  laminated  types  of  rotor,  the  maximum  diameter  that  is 
permissible  and  the  choice  of  steel.  He  then  passes  on  to  the  design  of  the  shaft,  the  effect  of  alternating  stresses,  the  design  of  end 
■ "  bells  and  the  provision  of  adequate  ventilation. 


Rotor  Esd-belis. 

As  already  indicated,  the  most  highly  stressed  part  of  the  rotor 
is  in  the  end-bells  retaining  the  rotor  end  windings,  and  the  design 
of  the  bells,  therefore,  requires  the  most  careful  attention.  In  the 
ease  of  a  .o.OfH)  k\v.  alternator  at  3,000  revs,  per  mm.  with  a  31  in. 
diameter  rotor,  at  the  overspeed  of  20  per  cent  above  normal,  the 
centrifugal  force  exerted  by  the  windings  at  each  end  of  the  core  is 
about  820  tons.  If  to  this"  is  added  the  centrifugal  force  of  the  bell 
itself,  the  total  centrifugal  force  at  each  end  is  about  2,000  tons. 
For  such  enonnous  forces  it  is  obvious  that  the  material  employed 
must  be  vcrv  high  grade. 

In  con-sidcring  the  choice  of  material  for  the  end-bells  the  designer 
daturally  I'.as  preference  for  non-magnetic  material.  With  the  end- 
bell  registering  on  the  rotor  core,  if  it  is  magnetic  it  offers  a  direct 
leakage  path  of  considerable  arejv  from  pole  to  pole,  and  has  an 
appreciable  effect  in  reducing  the  useful  rotor  flux.  Before  steel  bells 
were  tried  it  was  thought  that  there  might  be  heatmg  in  them  due 
to  leakage  (lux  from  the  stator,  but  experience  shows  that  such  is  not 
the  case,  the  reason  being  that  any  such  flux  rotates  synchronously 
with  the  bell. 

Of  the  non-ferrous  metals  available  for  making  end-bells  the  best 
is  a  hiyh-grade  manganese- bronze,  (iood  material  of  this  kind  has 
an  ulliinate  strength  of  about  44  toas  per  square  inch,  a  yield  point 
of  22  tons  i)cr  s<iuttre  inch,  and  an  elongation  of  20  per  cent.  The 
real  elastic  limit  of  the  material,  as  shown  by  its  behaviour  under 
reversals  of  stress,  is  lower  with  regard  to  the  yield  point  than  with 
a  unoil  steel.  For  this  reason  the  author  is  of  opinion  that  the 
muxiinum  stress  should  not  exceed  4.5  per  cent,  of  the  yield  point. 
Oil-treated  carbon  stifl  tan  be  used  satisfactorily  for  the  end-bells 
of  rotors  up  to  about  2')  in.  diameter  at  3,0(K»  revs,  per  min.,  but  not 
(or  any  larger  diameters.  For  the  smaller  diaitieters,  however,  there 
are  advantagCM  in  favour  of  using  nickel-chrome  steel.  Of  the  non- 
magnetic- steels,  2.">  [x-r  cent,  nickel  is  the  only  kind  of  which  the  use 
liitH  been  sugKcsteci  for  end  Ih-ILs. 

\Vhen-ii'<  with  carbon  steel  oil  treatment  is  desirable,  with  nickel- 
chrome  it  ix  iiiilisfM-nsable.  As  with  the  rotor,  the  end-bell  forgings 
nhoiild  lie  rciuyh  turned  and  then  be  heal  treated. 

.\s  an  alternative  to  the  magnetic  and  non-magnetic  ond-bells, 
there  may  In-  considered  the  question  of  a  composite  cnd-bell.  The 
ct-ntnfugul  force  of  the  coils  varies  in  the  axial  direction,  being  least 
at  till-  core  end  and  a  maximum  at  the  other  end. 

Vkntii,ation. 

'Jlic  vnriouK  Nysl<-mK  of  ventilation  that  have  been  tried  at  various 

tim'-^  have  now  willed  down  roufhly  to  two  distinct  types — axial 

and  rndinl.     Theadvanlayi-s  of  the  axial  syMlem  are  tlial  the  omission 

of  llic  riulial  ducU  shortens  the  miuhine  and  that  tlu^  rotor  may  be 

M-lmralelv    and    pnnitivitly    ventilated.     The   disadvantage   of   this 

>iV"t«-fn   I-   timt   Iheri-  IM  an  appreciable  difTerenee  of  temjieraturc 

I,.-  ■      '     .1  endx  of  the  inacliine.     The  leiiii»-rature  difference 

u.  I  ooineuliat  by  arraiiKing  the  flow  of  air  through  the 

I  r  III  M|,|>.,'|l<.  ilirec'tions.     With  the  radial  system  the 

l<i<,|»i  I'.'ii'    ^  I'l  aliiiont  uniform  from  end  to  end,  but 

(111  rr  iti  ili<  <i  '  i.it  mint  useful  niatiriid  is  renifived  from 

ti  .   .  .1...    ■    !  .  ,  liil  duett,  anil  timt  the  rotor  ventilation 

I'lW  of  iiir  thnnigh  (lie  rotor  is  induced  only  by 

ix't  iif  the  radial  iliietM,  iiiid  the  How  is  opposed 

I  up  by  the  fans.     With  large  machines 

'it  or  has  I.I  be  made  liich  for  the  neccjc- 

I  pri"uiiri' eqiiiil  loll  in.  or  7  in.  of  water 

!  '  At  llir  incl'<  of  the  rolor  Biicli  II  pressuro 

iiiiiii/'  illiil,  iinil  the  diHeliarge  from  tlio 

'"d  if  not  iMtiially  reveiMed.      It  is  pro- 

'■  of  I  lie  lore,  where  the  air-gap  presHuro 

'Pprec'iable  How  of  iiir  from  the  rolor. 

i .,.   ideal  Kyntein  to  be  to  have  radial  vi'iilila- 

Ml  iiideiieiideiit  axiiil  veiililatiiin  lor  the  rotor. 

I  <i    mill   Rlalnr   l«   kepi  quite  Neparate,   and    the 


volume  and  temperature  rise  of  it  can  be  separately  measured.  By 
varying  the  rotor  fan  the  voliune  of  air  flowing  through  the  rotor 
can  be  regulated  to  give  the  exact  volume  required.  The  omission 
of  the  rotor  axial  ducts  gives  the  designer  liberty  to  work  to  the  tooth 
density  he  prefers  rather  than  that  to  which  he  may  be  forced.  There 
must  be  some  difference  of  temperature  between  the  two  ends  of  the 
rotor,  but  the  voliune  of  air  can  be  made  sufficient  to  keep  the  hotter 
end  within  the  desired  limit.  By  suitably  disposing  the  stator  ducts 
the  temperature  throughout  can  be  kept  substantially  uniform.  In 
addition,  when  necessary,  axial  ducts  may  be  arranged  in  the  stator 
and  the  discharge  from  these  into  the  various  radial  ducts  may  be 
separately  varied  to  further  equalise  the  temperature  rise.  The 
omission  of  the  radial  ducts  reduces  somevvhat  the  noise  of  the 
alternator  and  also  the  windage  loss.  The  author  also  refers  to 
points  which  should  be  borne  in  mind  in  the  design  of  fans. 

Bal.\nce. 

Freedom  from  vibration  is  an  essential  mechanical  requirement 
apart  from  being  desirable  for  more  obvious  reasons.  It  is  desirable 
that  the  degree  of  balancing  should  not  be  left  to  the  judgment  of  the 
erecting  engineer,  but  should  be  put  on  a  positive  basis  by  using  a 
vibration  indicator.  Much  time  is  saved  in  balancing,  and  the  final 
result  is  often  better  if  the  rotor  is  balanced  statically  before  running. 

OvEESPEED  Test. 

The  stresses  and  pressures  for  a  given  rotor  increase  with  the 
square  of  the  speed.  For  proving  mechanical  soundness  the  over- 
speed  test  fails  because  it  is  fatigue  failure  that  is  most  to  be  feared, 
and  an  increase  of  speed  does  not  prove  capacity  to  withstand  fatigue. 
The  overspeed  does  directly  test  the  soundness  of  the  rotor  teeth  and 
of  the  end-liells,  but  even  its  value  in  this  way  is  limited,  because  in 
the  event  of  there  being  a  flaw,  due  to  the  ductile  quality  of  the  steel, 
it  is  more  probable  that  failure  will  result  after  prolonged  running 
than  at  the  moment.  A  great  disadvantage  is  that  the  overspeed 
imposes  an  undue  stre.ss  on  the  insulation  that  is  harmful.  The 
turbine  emergency  governor  should  be  set  to  operate  at  10  per  cent, 
overspeed,  and  since  some  allowance  to  make  sure  of  the  governor 
operating  is  necessary,  it  is  dcsiralilc  that  the  set  should  lie  callable 
of  standing  an  overspeed  of  20  per  cent.  At  this  overspeed  tlio  iiies- 
sure  and  the  centrifugal  force  are  44  per  cent,  greater  than  at  the 
normal  speed.  The  author  holds  the  view  that  all  parts  of  the  rotor 
should  be  designed  as  if  it  were  to  run  at  20  per  cent,  overspeed  con- 
tinuously. At  the  nonnal  speed  the  stresses  and  pressures  are  30-5 
per  cent,  less,  so  that  the  factors  of  safety  in  the  toeth  and  ond-bells 
arc  tlicii  \ci-v  satisfactorv. 


*  AtiatrMt  ol  •  P»prr  nuwl  hrforii  tlio  liMlllnll'in  of  Elootrlvnl  KnginiKini. 


IHSCUSSION. 
I'nif.  A.  li.  I'lUM)  said  tlie  inolilcm  under  discussion  had  become 
Iirimarily  a  nuMliaiiical  one,  and  in  tlie  large  sets  that  would  be  required 
electrical  imperfections  could  lie  acccjitcd  moie  readily  than  mechanical 
failures,  lie  tlicm^ht  the  author  had  had  cliiclly  in  view  S.dOO  revs,  per 
mill.  l''or  thai  speed  a  solid  forging  was  preferable.  lAir  li.OOt)  revs. 
permin..oulpiilH  beyond  abouli  Kl.OIMI  k\v.  could  not.  be  expected.  The 
aiithiir  criticised  tlie  construction  lie  {Prof.  Field)  described  to  tlic 
liistitutioii   a  couple  of  years  ago.     That  constniclioii   oomiirised   the 

IIHC  of  rolled  plates  ahoiit'2  in.  tliicU,  rabbeted  iut le  another  and  into 

a  Hanged  shaft  ct  each  cud,  and  assembled  witlimil  any  central  shaft. 
This  noMHtriK^lioii  was  proposed  by  Uclirciid.  Tlic  whole  construction 
was  held  toncthi'r  by  large  liolts  which  would  compare  not  unfi'.vourably 
with  the  uiitlior's  "oentnil  shaft.  ( 'om-iderinis  only  the  liolt  section. 
one  had  a  monwiit  of  inertia  corresponding  with  a  central  shaft  21  in. 
in  iliameter.  lie  thought  the  author's  description  of  llic  case  was  mis- 
leading,  liccaiisc  there  were  large  compiession  areas  rouiul  the  bolts 
which  were  eijUally  elTeetivc  in  (iroducing  the  stilTiiesH  in  (luestiou. 
The  author  saiil  the  dellectioii  was  due  almosl.  entirely  to  the  elongation 
of  the  liiiltM.  the  area  of  the  plate  being  large  compared  with  the  i'.rc;i 
of  the  liolt  .and  the  (MimprcMsion  of  (he  plates  was  l-hercforc  ncgliidhlc, 

ami  that  a  slii^lil  elongation  of  the  bolts  took  all  < ipirssion  olT  the  plal  es. 

and  1 Hciiuentlv  at  the  iindi'iside  of  tlie  rotor  the  plates  wcic  oat  of 

contaci,  It  one' of  these  Htnicl-iires  were  aMscnil.letl  with  the  bolts  loose 
iind  were  supported  at  the  journal  bearings,  the  stress  on  the  liotlom 
IhiII  would  only   Im  4,(MI(Hb.  per  square  inch,  whenvis  tile  stress  with 
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which  the  bolts  were  tightened  was  10  times  that  figure.  The  variation 
in  stress  on  the  bolts  was  less  than  700  lb.  per  st^uare  inch  on  each  side 
of  the  flange  as  the  roVjr  turned  round.  The  longitudinal  bolts  had  ft 
section  in  85  per  cent,  of  their  length  somewhat  smaller  than  that  at  the  root 
of  the  thread,  and  with  th;it  construction  the  centrifugal  force  of  the 
))olt  was  adequately  taken  by  the  rotor  material.  At  one  end  of  the  bolt 
Were  a  couple  of  keys  which  took  the  torsional  effect  while  the  nut  was 
being  tightened  and  on  the  other  hand  the  type  of  bolt  was  such  that  the 
required  dowelling  effe<t  was  obtained  in  the  circumferential  direction. 
The  author  referred  to  a  machine  which  in  21  years  showed  signs  of  failure. 
The  rating  was  (i,i»00  kw.  at  1,500  revs,  per  min.  That  was  not  con- 
structed along  the  precise  lines  he  was  discussing,  as  none  of  the  machines 
were  of  such  small  rating.  The  author  said,  "  since  the  bolt  area  in 
tension  is  small  compared  with  the  rotor  weight,  the  deflection  in  the 
body  of  the  core  is  considerable,  and  hence  the  critical  speed  is  very  low." 
He  did  not  agree  that  the  deflection  of  the  core  was  considerable  on 
account  of  the  tension  in  the  bolts,  because  it  could  be  indisputably 
demonstrated  that  if  the  structure  were  assembled  under  considerable 
stresses  and  then  rested  on  the  journal  centres,  t  he  <ieflection  of  such  a 
built-uprotor  was  exactly  the  same  as  a  solid  rotor  with  the  same  slot- 
ting and  venting,  so  long  as  the  compression  did  not  vanish  on  the  lower 
half  of  the  rotor  and  the  stresses  were  within  the  elastic  limit.  The 
author  hesitated  to  recommend  a  single  forging  for  the  largest  sizes  of 
1,800  revs,  per  min.  machines,  and  he  suggested  a  hollow  forged  drum 
shrunk  upon  a  through  shaft.  For  a  52  in.  or  .53  in.  rotor  a  ti-in. 
deep  slot  was  required  for  the  coils  and  heavy  wedges,  and  below 
that  an  air  slot — for  big  machines  a  4  in.  slot  was  none  too 
deep.  The  rotor  slotting  would  thus  run  down  to  about  32  in. 
diameter,  and  if  only  a  20  in.  shaft  were  put  in,  stresses  of  -15,000  lb. 
per  square  inch  liad  to  Iw  accepted,  ignoring  the  initial  shrinkage 
stress.  There  seemed  little  advantage  in  the  through  shaft  in  that 
case.  It  was  preferable  to  accept,  say,  28,0(M)  lb.  per  square  inch  stress 
at  the  smooth  surface  of  the  bore  tlian  to  take  somewhat  less  tluin 
half  that  in  the  core  of  metal  which  was  almost  t'lass  brittle.  He 
endorsed  the  author's  standard  of  chrome  nickel  st<-cl  for  cml  rings. 
In  spite  of  its  electrii-al  disadvantages  it  was  the  most  desirable  maU'rial 
in  large  machines.  .Manganese  bronze  was  poor  in  it.s  elastic  pro|K'rty. 
If  a  bronze?  tip  were  used,  it  should  be  lirst  checked  into  the  rotor  l>ody, 
leaving  a  sufficient  clearance  to  allow  for  radial  expansicm.  The  author 
limited  his  bronze  stress  to  45  jier  cent,  of  the  yield.  Tluit  gave  10  tons 
per  Hfjuare  inch  as  a  safe  limit  for  the  bronze.  Was  the  45  per  cent, 
high  enough  ?  The  bronze  limit  was  given  as  half  that  of  the  ^teel. 
In  the  author's  composite  cnd-l>ell  the  steel  was  fori^ibly  expanding  the 
bronze  and  giving  it  a  stress  of  08  per  cent,  instead  of  ,")(•  per  cent.  The 
steel  end-ring  shoulrl  not  lie  supported  on  the  |)r<ijccting  slot  wedges. 
There  woh  a  variable  distribution  of  coil-loading,  auxiliary  and  circum- 
ferential, the  rinijs  distorts!  out  of  the  circular  shape  and  the  radial  ex- 
pansion of  the  ring  was  often  more  than  neutralised  by  the  distortion 
from  the  circular  Hha|io  and  very  varying  stresses  were  caused. 

Mr.  A.  H.  ('LOICH  ilifTercd  from  "sonic  of  the  author's  staU-ments. 
He  ha<l  lieen  responsible  for  alK)ut  1,(KKI,(KHI  kw.  of  machines  with 
larainatt'd  rotors,  and  there  had  Ih'cu  no  failures  from  failure  of  the 
punchings  rluc  to  over-rolling.  He  used  punchings  hardened  by  cold 
rolling.  The  cirmgation  was  10  to  15  |ht  cent.,  which  was  justitiod  by 
the  author.  lie  thought  the  rolled  punihings  gave  as  good  a  result 
OS  the  steel  bindini;  wire.  Thi-  stress  c^amc  on  gradually  as  the  spec<l 
inercoMod,  and  tliey  weri'  justified  in  using  a  material  which  diti  not  have 
very  high  elr)riKalioii.  |'>cli  punching  took  ciire  of  its  own  stress«-8, 
or  largely  so,  and  he  tliouulil  a  material  of  40  Ui  45  Ihms  ultimate  strength. 
20  lo  .10  elaslii'  liniit  anil  In  p-r  cent,  elongation  was  suitable.  The  use 
of  the  jiunchings  gave  a  lKttj>r  chance  of  ventilalinu  the  rotor  tlu»n  a 
solid  forging  di'l:  this  alloweil  thi-  rating  of  the  machine  to  l)c  con- 
sMorably  incn-iiwd,  and  it  throw  tlic  limit  of  output  from  the  rotor  on 
to  the  stiitor.  Critical  »|»'ed  had  to  1h-  goni'  thr>iui;li,  and  it  diil  not 
matter  niu.  h  at  whal  sjn'cd  it  was  gone  through  sn  luni;  as  the  ilellc<'tion 
was  rcuNoiialile,  md  I  lie  shaft  was  otherwixe  adequate  for  other  ilutie*. 

Dr.  K.  I'.  Smith  said  he  hiqs'd  the  rajd-r  woiil.l  u'ive  conliilenpc  to 
nervous  I'onKuitiii;!  and  iqieraling  engineers.  Thr-r>'  se«'meil  to  be  an 
iilea  that  mn<'hiiicn  could  not  )><■  designed  or  built  in  this  country  that 
hail  not  been  iUkiuwA  or  built  elsewhere.  .\  i'Ihiikc  in  s|>rcitle»li(  n"< 
that  II  mncliine  imihI  have  iN'pn  designed  and  built  licrr  wa*  preferabli' 
to  till-  I'laiiM-  thai  t.iidin-rs  must  have  built  a  iiini  him'  as  largo  or  larger. 
Hi<  Iwlievcd  ill  nillMiL'  |il  t't.  but  llion-  was  n  I.mmIc 
such  n«  Vere  imi.I  ..m  I  .,iiii  i.v«.  jmt  min.  miMliinc 
in  the  middle  timii  ul  lli.  hmIi  ...  mid  can-  nliooM  K. 
Iho  rotor  «o  that  the  want  of  uiiifiTinity  did  u 
tlin  axH  than  at  llm  |«'ri|ilierv.  Me  had  uhmi 
owh  four  of  the  l,.ctli.  to  draw  thi'  Iniiiinal 


linn.     'I'lmt  rotor  wit.<  (oui 
at  the  nxH  ill  alKMit  .1  .  in. 

|lor    |Mili-,    with   0  ri.ll..    {..  r     I 

|M>te  |iil.''li  wn^i   I.   bni.   a 
snvrii  a  coil  nl\i\  um,- 
the  rol.ir.      The  Inn-  «  > 
RIKviintt  «lot«.  which  Ihi'l  '  • 
It  won  II  fact  that  aomcllu 
not  hniqioii  on  l.uid.     Thr 
with  the  aanir  curroiil  .in 
fiicUir.  iind  he  Ihoiighl   il 
hr  had  n.it  liron  abli-  i..  n 
short  cinuil    ni„|    ||„,   1,,., 
ought  to  Imrnrrfill  III  .|.. 
»l  prosont  III  lio  III  niiaaii 


il  til  lie  an  Inch  nhmi'  i    i' 
iir  40  in.     In  rognnl  lo  tin 


aloU)  Iho  rnt 

I     II)    .lilts    III 

'if  turn,  and  nmro  was  got 

tMllllllU  out  pill    was  I'l  111"'  V 


the  wide  platoi 
U<  n  little  Ihicki-r 
.  I,  111  biiililiiiu  up 

I  lartfrr  near 
•  It.  through 

.1  ke<'p  ihoin 
..■  i»ripliory  than 
iiimU-r  of  |iiti'hr« 
II  olio  jiarl  of  the 
vtio  was  V     Till" 

Il    of 

able 


iw  1" 


tv  largi'  lint  put  wi  «  ro<|Uin'd. 
illar  li'k|>|ii'iii'd  on  nlnirt  circuit  that  dnl 
•e  was  iiioro  honling  tii  Iho  iilator  coniluclor« 
ili'irl  iirciiit  than  mi  Insd  with  normal  (xmor 
uiiiilil  lio  «i  with  forii  jHi«or  fa^  tor.  S«  (»r 
.1.  c  miv  dini'l  ndatioii  lulwoon  Iho  |ow«-<  on 
■K  ii.curring  on  full  load  llo  thought  mio 
fviiig  for  losses.  Tho  nnh  «ound  wsy  soomod 
-o  tlio  voliinio  of  air  and  ilio  lom|ior«iuro  riso 


to  get  an  idea  of  the  losses  inside  the  machine.  It  was  probably  unsafe 
to  run  shaft  machines  on  short  circuit  for  any  long  time.  A  machine 
mentioned  by  the  author  had  a  rise  of  200'F.  in  one  hour,  and  that  was 
not  fimal. 

Mr.  A.  R.  Everest  said  it  appeared  to  be  the  author's  object  to  prepare 
a  specification  for  the  guidance  of  the  technical  adviser,  but  the  technical 
adviser  should  be  sufficiently  familiar  with  the  subject  to  express  his  own 
preference.  It  was  good  to  have  a  standard  specification  for  material, 
but  specifications  for  the  finished  product  were  only  adopWd  as  a  war 
expedient,  and  he  did  not  think  one  was  want«d  for  the  turbo-alternator. 
The  principal  objection  in  the  Paper  to  the  laminated  rotor  was  that 
there  had  to  be  holes  in  the  punclungs,  which  weakened  them.  It  was 
also  stated  that  with  a  cap,acity  of  8,000  to  10,000  k.v.a.  and  a  speed 
of  1,500  to  1,800,  the  punchings  became  so  unreliable  that  it  was  neces- 
sary to  put  a  shaft  through  them,  which  did  not  seem  to  agree  with  the 
statement  that  a  solid  disc  was  twice  as  strong  as  one  with  a  sm?.!!  hole 
in  the  centre.  There  was  nothing  in  the  history  of  the  performance  of 
the  many  laminated  rotors  in  use  to  justify  their  condemnation.  (Jood 
ventilation,  which  would  result  in  a  larger  output  with  a  given  tempera- 
ture limit,  w.^s  an  advantage. 

-Mr.  H.  \V.  Tavlou  said  he  thought  an  operating  engineer  reading  in 
the  Paper  of  all  the  defects  in  the  style  in  which  his  machine  was  made, 
would  wonder  how  much  longer  it  was  going  to  run.  (me  of  the  obvious 
criticisms  of  the  laminated  nitor  was  that  the  laminations  would  expand 
and  leave  the  shaft.  The  excessive  precaution  of  boring  out  the  inside 
of  the  rotor  and  shrinking  it  on  under  heat  was  not  necessary.  The 
elliptical  forms  of  the  end  rings  resulting  from  radial  expansion  made 
the  laminations  grip  the  sh  Jt  at  some  places  and  leave  it  at  others. 
End  lx;lls  which  left  their  supports  at  places  remained  as  a  whole  con- 
centric and  did  not  throw  the  rotor  out  of  balance.  The  high  stresses 
the  author  mentioned  in  the  laminations  were  not  reached  before  the 
stresses  in  the  end  bell  were  reached.  The  author  showed  a  key  under- 
neath a  slot.  It  was  quite  [Kissible  to  ])iit  the  key  in  the  portion  of  the 
lamination  corresponding  t<i  the  bolt.  It  was  well  known  that  there 
was  more  heating  on  short  circuit  than  with  the  corresponding  current 
on  load  ;  therefore  if  one  worked  on  the  l)asis  of  the  short  circuit  heating 
figure  and  the  machine  came  within  the  guarantee  on  short  circuit, 
it  would  l»e  Ijctter  than  the  guarantee  when  on  load.  The  leakage  which 
had  been  mentioned  might  Ix-  due  to  the  end  connec-tions  of  the  stator. 
These  might  give  rise  to  excessive  heating  in  the  end  plate  and  the  end 
portions  of  the  core.  He  had  never  known  a  rotor  to  clog  up  with  dirt, 
but  the  stators  had  done  so. 

The  AfTHOR  said,  in  reply  to  the  discus-sion,  he  was  not  sure  the  final 
limiting  conditions  would  In-  mechani<-al.  There  might  Ik-  great  trouble 
with  the  expansion  of  the  rotor  conductors  when  it  came  t-o  very  big 
machines.  In  dealine  with  3,IKtO  re\s.  per  min.  he  liad  taken  the  »^lr8t 
case  under  existing  coiulitions.  The  whole  jKiint  with  the  plat*-  oon- 
struc'ion  was  that  one  relied  on  the  one  plate  In'ing  spigot<'d  into  the 
other  or  upon  the  IhiIIs.  It  was  diflicult  to  make  a  n>ally  sound  fit  of 
the  plat^es,  as  the  shrinkage  could  not  l>e  gauged.  .\s  the  rotor  turned 
all  the  stress  eaine  mi  the  lo«vr  Imll.  ami  there  was  a  tondency  for  the 
rotor  lo  bend.  There  w%s  no  rea.son  why  the  stress  on  the  inner  peri- 
phery should  not  Ix-  kept  within  0  tons  jx-r  .square  inch,  luul  the  margin 
of  safety  was  suDiricnt.  I'mf.  Field  said  the.so  livrgc  rotors  might  be 
glassbrittle  in  the  ceiitrr-.  but  if  the  sUvl  wen'  allowe<l  to  cool  down 
slowly  it  was  very  soft .  The  limit  of  the  mass  of  slwl  which  could  bo 
gubjei'ted  to  the  he.it  treatment  was  chosen  in  tho  l*a|»-r  as  51  in.  dia- 
moUT  ond  the  st<-el  in  the  wntro  of  that  wiu*  in  a  rrdiable  condition. 
With  regani  to  the  stalemoni  that  the  iMTiiiissible  ,sln-ss  in  the  nickel 
chrome  end  U-ll  was  20  tons  and  in  the  mivni.'ancM-  bronro  l>  tons,  if  tlw 
two  wen-  t.<iuchiiig  it  was  iin|>ossible  l<i  get  the  stn-.-w  in  one  ond  not 
in  the  other.  The  sUvl  he  n-ferred  to  for  bindini!  was  fairly  high  carlion. 
and  then-  was  no  chance  <if  ri>'tangular  briltloness  arising.  Tho  hc«t 
came  fniiii  the  mtor  coil,  and  it  w.j»  inadvisable  to  put  tho  duct  for  Iho 
air  iiumo.liatoly  Udow  that.  If  tho  duclji  wi-r.-  pla..-<I  Ix-low  the  sloU 
in  llii-  solid  rotor  il  wan  mi  all  fours  witii  tlu'  lamm  it.-d  r"li>r  Ho  agnx<d 
with  Dr.  Smith  thnt  thi>  miki'liinoH  should  l>o  ill"  "     -  made  in 

Ennlaiid.      With  n-ijard  to  Iho  vnnalioii  of  Ihi.  I  '  'ho  cold 

work  »i'n-  dono  wliilo  the  lomi«T.vtnr.-  »  i>^  f  il'  P>wding 

of  I  lie  iiioigil  which  might  i-auiH'  H  ""<■'• 

with  Dr.  Smith's  pr>qK><ukl  as  lo  ''><> 

lom|»'raliin'  of  tlio  air.  but  ilion-  «  .  'i"' 

of  air  Mowing  thrmiuh  tho  iiiiichiiu        W  *■ 

l<i  a  ooiilral   hole  in  Iho  nilor,  a  (MuiiI  '"" 

inUHt  Is'  a  lylindor.      Il    wa<  then  a  ui  i  '^'1- 

Willi  the  cvlindcr  tvi«'  the  maximum  I-  "  "'  «*• 

conforrod  on  II o'lilr^'.      It   would  Is-    .  lo  run  » 

high  KlsM-d  core  willciit    ,t„  ,i,1.a;:c.       1»ii  ■■'•'•-  in  tho 

voiitilaliiiij  du.l-i  t  ■  ^'.■nl.»ll.i   il  ii   dill  1'   mil)  iiiluccl  tho 

vobiiiii'  of  ivir  mill    I  I.-  workiiiu  "(  Iho  moihinr,     Tho  groat 

Iroiibh'  »a.  if  llio  .1  M-  end  wiiidini:" 

A  volo  of  IhitiikM  v>  -    1      •i.i.  .1  Iho  aullinr. 


ItcMtks  Ilfceivod. 

ICopr  ol  Ihs  und»nni>nll..n«l  v,-rk  can  b*  lisd  from  Tm«  EuICT»ic1»s  Olt»ea».  on 
rsoilptol  pubUihoi  pric*  iMui  ixkIm*  1 

"  lllowwrv  of  Aonuiaulioal  Worvls  and  rhr»w«  wUh  ^i«ll»h  fVonoh 
Torms  anil  Mot rir  K^iuivalonls."  (liondon  ;  Airi^raft  )  Vp.  4»  and 
dtograms.      3nd  edition.      Is.  not. 

■  lloanng  llio  liniiind."  bv  '  l.unilior  Man."  (l/mdon:  t'onitaWo 
*  to.)     I'p   X.  •  ;1I2.     7«.  lUl    no«. 
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Principles    of    Continnous-Current 
Armature    Winding. 


By  F.  M.   DENTON,   A.C.G.I. 

Siimmin/.— Continuous-current  armature  windings  are  first  classified,  the  nature  of  the  various  classes  of  winding  is  then  explained, 
and  special  t-erms  used  are  defined.  The  derivation  of  the  usual  winding  rules  is  developed  by  a  simple  method  based  upon  an 
understanding  of  the  ordinary  Gramme  ring.  The  rules  derived  apply  to  multiplex  windings  as  well  as  to  simplex.  The  use  of 
multiplex  windings  is  discussed,  and  reasons  are  given  for  the  avoidance  of  their  us«.  The  simple  theory  of  equalising  connections  is 
explained  and  rules  are  derived  for  the  application  of  such  connections.  Chord  winding  is  explained,  followed  by  the  use  of  inter- 
polated commutator  segments,  and,  finally,  special  considerr.tion  is  given  to  the  question  of  the  number  of  slots  that  should  be  used 
for  a  eiven  winding,  taking  into  account  the  inductance  of  the  parallel  patlis.     The  article  concludes  with  a  schedule  of  winding  rules. 


IXTRODUCTION. 

Althoufjii  the  general  theory  of  continuous- current  armature 
winding  is  usually  found  difficult,  there  is  one  particular  form 
of  \vinding  universally  remembered  and  understood — the  simiile 
Gramme  ring.  This  winding  is  so  simple,  so  famUiar  and  so 
much  esteemed  in  all  our  memories  that  it  might  not  unworthily 
be  called  the  C.(?.S.  unit  of  armature  winding.  The  Gramme  ring 
is,  indeed,  a  fundamental  unit,  for,  as  is  shown  in  these  notes, 
every  other  symmetrical  form  of  winding  may  be  derived 
from  it. 

In  addition  to  the  derivation  of  all  the  winding  rules  likely 
to  be  required  in  practice  for  drum  windings,  the  use  of 
equalising  connections  is  discussed,  an  explanation  being 
given  ol  their  application  not  only  to  lap  windings,  but  also  to 
the  tyjie  called  series-parallel.' 

The  method  of  treatment  of  the  subject  was  first  devised 
by  the  author  for  the  use  of  students  at  the  Carnegie  Institute 
of  Teehnolog)',  Pittsburgh  Pa.,  U.S.A. 


difficult  to  construct — the  use  of  former  wound  coils  being  prac- 
tically precluded — and  the  idle  copper  inside  the  ring  makes 
the  winding  expensive  and  produces  excessive  ohmic  drop. 

Drum  windings  may  be  divided  into— 

(a)  Lap  windings  (otherwise  called  by  the  more  inclusive 
term  multiple-circuit  or  parallel). 

(b)  Wave  windings  (otherwise  called  two-circuit  or  series). 

(c)  Series-parallel  windings  (otherwise  called  multiplex  wave). 


Explanation  of  the  Terms  "  Lap," 
"  Series-Parallel." 


"  "Wave  "  and 


The  lap-wound  drum  is  just  a  simple  modification  of 
the  ordinar}"  ring  winding  In  a  ring  winding  those  conductors 
which  thread  through  the  ring  are  idle,  since  they  ciit  no  flux. 
By  a  simple  modification  these  idle  conductors  may  be  made 
active.  Let  Fig.  1  represent  a  two-pole  ring  winding.  The 
idle  conductors    a  may  be  made  active  by  being  laid  in  the 


h,   \ 


Fio.  2. 


T<Tminolof/i/.—}i„  Htandard  terminology  having  been  agreed 
ujion  i)y  writfTH  on  armature  winding, "  some  contusion  has 
uruwn.     The    tennjnologv    luire   used   agrees   with    JIcGraw's 

Smii.Jurd  JLiiidhook  for  Klectricul  Engineer.s,"  with  I'arHJiall 
iiiid  ifohini,  ilawkiriH  and  WalliH,  Cramp,  Franklin  and  Esty, 
and  (I  numlMT  o(  <,tliiT  w.-ll-kn<iwn  authorities,  and  api)ears  to 
Ik-  tliut  iM..-t  generally  u».-,|  by  deHigners.  Thi.s  irrminologv 
tt,  unfortunut4ly,  not  r|„ite  in  agreement  with  that  us.-d  in 
1  fK.  H  I'  ThoiMpMon'H  l.ookn.  Th.- difference  lies  in  the  use 
"'  'll'i'liril,/  nutl  /■«w«/r«;/cy— a  diflennce  which, 

'.  ""  eoiifuHion  if  windingH  he  thought  of  by 

'''  ■•    i.aher  ihiui  by  their  name- 

CLAHHII'ICATION. 

'""*"■" ''"re  wintlings  may  lie  divided  into 

'■""  '""  'and  iijiiiiniil  windingH. 

"  ""  '  J  -:  'lie  Ij.'ginning  and  the  end  of  each 

(Oil  lire  bioii^ht  I.,  indejiondenl  cominutiitor  wgments,  and 
lit  »iiv  Kivfi.  iM«l.u.t  ..„lv  l\,„M-  n.ilM  whoHo  Hegrnenis  are  in 
'■  ire  carrA-iMg  riirrcnt.     Thin  claM.M  of 

*'  i'"  '"lain  a|i|ilieation  being  toNcriea 

"'  '-  "1  "-  will  not   here  be  (liHciUKMed. 

<:lo,nlro,l  wnuhnq-  umv  l,r  clivi.led  in),,  ,„„,  m,,!  ,/,„,„  ^in,!- 
in^-..     The  rihjf  wiiidin;:  im  iiln,ii»i  ..l.HoIr,,-  :    ii  i,  , I,,li.i,  ,ilK 


position  A.  To  this  end  the  loop  o,  must  be  stretched 
out  as  indicated  in  Fig.  2.  The  E.M.F.  due  to  A^  will  now 
be  addi'd  to  that  due  to  h^  and  b.,.  In  a  similar  manner 
each  idli'  bar  (a.,,  03)  may  be  made  active.  The  winding  tiius 
produced  is  a  drum  winding.  There  are  no  wires  threading 
through  the  armature  core,  this  core  now  serving  as  a  drum 
ujion  which  the  wires  are  wound. 

J''igs.  ."1  and  4  show  how  a  ring  winding  for  a  multipolar 
machine  may  be  converted  into  a  drum  winding.*  In  such  a 
case  (in  which  the  machine  has  more  than  one  pair  of  jioles) 
the  drum  winding  ])roduced  is  said  to  be  "  lap  "  wound,  the 
word  laj)  e.\|iivs.sing  the  fact  that  the  wire  laps  back  after  every 
forward  steji.  From  the  bar  bi  the  wire  .ste])s  forward  to 
A,  ;  thence  it  la})s  back  to  ij  ;  thence  forward  to  Aj, 
la])i)ing  back  to  /j,  and  so  on. 

Connection  to  the  Commutator. 

It  should  be  understood  tiiat  in  stretching  out  the  loops  of 
the  ring  to  convert  it  into  a  dnmi  winding 'the  commutator 
conncctiogp  are  supposed  to  be  in  no  wise  interfered  witii.  For 
obvious  reasons  the  risers  by  ulii<li  the  commutator  bars  are 

♦Tlii»  metlind  of  dorivntion  of  tlir  drum  winding  from  tho  ring  i« 
kIvcii  ill  nniiieriiiiH  tuxt  l)o(>k». 
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joined  to  the  armature  winding  must  be  made  as  short  as 
possible,  so  that,  for  instance  (referring  to  Fig.  4a),  a  riser  is 
made  to  connect,  not  the  points  Ojki,  but  the  points  Oi',  Jti' 
lIcLTiPLEX  Windings. 
Lap  windings  are  included  under  the  more  general  terms 
"multiple  circuit  ■■  or  "multiple  wound'"  and  '"parallel"' 
windings,  which  embrace  all  types  of  windings  in  which  there 
are  more  than  two  paths  through  the  armature  from  its 
positive  to  its  negative  terminal. 

Fig.  4   illustrates  the   simplest  form   of   lap   winding.     The 
simplest  form  of  any  type  of  winding  is  called  "  single  "  or 


SimUarly,  if  the  pitch  of  the  helix  be  so  chosen  that  the  wind 
ing  first  joins  up  after  three,  four  or  any  number  of  journeys 
(or  ■■  tours  '")  have  been  made  around  the  ring,  we  may  obtain 
a  .'■triplex,"'  "  quadruples  "  or  other  "•  multiplex  "  "winding 
having  only  one  closed  helix  upon  it,  equivalent  to  a  winding 
having  a  number  of  separate  closed  helices. 

The  number  of  separate  and  distinct  closed  circuits  upon  a 
winding  determines  the  order  of  its  ■"  re-entrancy,"  a  winding 
with  but  one  closed  circuit  being  called  singly  re-entrant ; 
with  two  closed  circuits  doubly  re-entrant,  and  so  on. 

Just  as  a  duplex  winding  may  be  either  doubly  or  singly 
re-entrant,  and  a  triplex  winding  either  trebly  or  singly 
re-entrant,  so  also  it  is  not  difficult  to  see  that  a  quadruples 
winding  may  be  not  only  quadruply  or  singly  re  entrant, 
but  possibly  doubly.  For  by  proper  choice  of  pitch  the 
helix  may   be    so    arranged  thar  the  first   closing   up    occurs 


'  simplex."  In  order  to  illustrate  the  more  complicated  forms 
of  lap  winding,  known  as  ""  multiple  "'  or  ""  multiplex  "  lap 
windings,  reference  may  be  made  to  a  multiplex  ring. 

The  simples  ring  consists  of  a  single  heli.v  (Fig.  1).  If  twosuch 
helices  be  wound  upon  the  same  core,  the  turns  of  the  one 
falling  in  the  .spaces  left  between  the  turns  of  the  other,  a 
"  double-wound  "  or  "'  duplex  "  winding  is  ])roduced  (Fig.  5). 
The  addition  of  further  similar  helices  would  make  the  winding 
"  multiplex."     When  each  turn  in  all  the   helices  has  been 


I  retched  out,  iivvr  one  pole  pitch,   the   rrtiiltiiut  winding  is  a 
iiiiiltipli'x  lik|>  Wound  drum." 

Iti:-KNTKASIY. 

.\  ■'  nmlliplcx      nn^  winding  need  not,  li<>w>ver,  confti.tt  of  a 

nUMlliiT  of  stjMtrillr  lirliiTS.       |<'<ir  HIlppOMe  tli.it   the  pit.th  of  till' 

helix  III  a  ring  wimliiij^'  In'  »»>  eliom-n  that  on  rmiipleiioh  of  one 
jouini-y  around  llw  iiii^;  tin'  winding  doen  nut  cIo.mk  nutiiritlly, 
thf  end  iniRting  tin'  Im  giiinin){  by  ju^t  half  of  one  upare  (Kig.  (I)  ; 
it  in  tln-n  piLMwililr  to  iiiiilv'-  aMnimd  jouriiev  rnimd  the  ring,  and 
on  tins  journey  tli"'  winding  will  join  up  liatumlly,  Tlie  wind- 
ing tliun  obtained  will  later  lie  hIiowii  to  lie  equivalent  elec- 
trirally  to  the  winding  of  Kif{.  5,  wliicli  Iiuk  two  iiepiirule 
LeIJceM.  Kiilier  winding  ii»  (laid  to  be  ■  iloiilile  wound"  <>r 
"  duplex."  The  former  '\i\  a  *i»glu  n-nilnnil,  and  the  ialtiT, 
Laving  two  Kupurute  h(i|jreii,  a  dnuUij  rr-riilrmil  winding. 


after  two  tours  have  been  made  around  the  ring,  and  that  up 
to  this  point  only  one-half  of  the  winding  has  been  put  on.  The 
second  half  will  be  similar  to  the  first,  its  turns  lying  alter- 
nately with  tho.se  of  the  first  half. 

We  may  go  still  further,  and  jioint  out  how  that  a  se.xtuplex 
winding  may  be  sextuply,  trebly,  doubly  or  singly  re-entrant, 
and  that  in  general  a  multiplex  winding  of  multiplicity  m 
may  have  as  the  order  of  its  re-entrancy  the  number  m  or 
any  whole  number  by  which  m  is  divisible. 

Simplex  and  Multiplex  Wave  Windings. 

Multijilicity  and  re-entrancy  will  be  dealt  with  in  detjiil  later  ; 

they  are  mentioned  now  because  a  knowledge  of  their  meaning 

makes  |)  issililc  a  simpi  •  exiilanation  of  th''   ty|>e   of   winding 

called  "  wave.  "  including  the  multiplex  \Vave  or  series-parallel 


Km.  0. 

windinu.  Uotli  the.ne  typea  iniiy  readily  be  evolved  from  a 
ring  winding  having  a  ver\-  high  nniltiplieity.  In  thus  evolving 
the  siniple.x  wave  and  the  .seri«N-pariillel  ty^Hvs  of  winding,  it 
is  neee.H.Hnry  to  mnsider  u  ring  winding  liiiving  a  degn>e  of 
multiplicity  far  (ireater  than  woulil  in  prni'tice  be  fei».'*il)|e  for 
an    ordiniiry    Knininie    ring    arniatnn-.     One    prnetical    limit 

to   the  dej{r« f  multiplicity    feasible   for  an   unlinary  ring 

winding  lie.t  in  the  thickne.HA  of  liruKli  dcinandetl.  .V  duplex 
winding  i.s  equivalent  t"  two  i>implex  wimling.H  ;  it  may  lifl 
regarded  an  demanding  two  .let-i  of  brushen,  one  .net  for  each  of 
the  simplex  porlioiiH  ;  brush  wUh  which.  !<inee  ihcy  n>u«t  both 
be  set  midway  between  tin'  poles,  liecoine  coincident,  lu 
practice,  tliereiiiie,  adu)ile\  Winding  M*  pn>\  Itled  With  the  same 
number  of  liru'<lie-<  iwm  a  .Hiinpli'x,  but  eaili  briixli  i.«  made  thick 
enough  to  make  contract  Kimultttneou.^ly  with  both  sectionn  (or 
"  plexe.")  ")  of  the  winding.     This  i.^  indicAted  diagranimatically 
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in  Fig.  5.  A  triplex  winding  requires  brushes  thick  enough  to 
touch  all  three  "  pleses  "  at  once,  and  in  general  an  wi-plex 
winding  requires  brushes  thick  enough  to  touch  aU  the  m 
plexes  at  once.  One  Uniit,  then,  to  the  degree  of  multiplicity 
is  the  thickness  of  brush  required,  since  a  very  thick  brush  is 
apt  to  make  uneven  contact  and  bring  commutation  trouble. 

It  is  interesting  to  discover  what  further  difficulties  attend 
the  use  of  a  very  high  multiplicity.  In  Fig.  7  the  multiplicity 
is  so  high  that,  in  order  to  make  room  for  all  the  "'  plexes."  the 
pitch  of  each  helix  has  to  be  made  about  equal  to  one  pole  pitch. 


next  tour  a  greater  E.M.F.,  and  so  on,  those  of  the  fifth 
succeeding  tour  having  zero  E.M.F.  again,  whilst  the  E.M.F.s 
of  the  sixth  and  following  tours  are  in  the  reverse  direction. 

In  order  to  make  use  of  the  E.M.F.  due  to  such  a  group  of 
cells  as  is  shown  in  Fig.  9.  the  bestplan  would  be  to  connect 
leads  at  the  points  Q  and  Q  •  a^nd  similarly  to  use  the  armature 
winding  of  Fig.  8  brushes  should  be  placed,  one  at  G  and  one 
at  V,  or  one  at  F  and  one  at  H,  or  at  U'  and  A,  or  at  any 
such  pair  of  points.  Such  a  winding  as  this  is  called  a 
"  series  "or  a  "  two  circuit  "  winding,  the  term  .series  ex- 
pressing the  fact  that  in  tracing  out  the  winding  from  one 
brush    to    the    next,    it    is   necessary  to  visit    all   the   polar 


xy^ 


The  obvious  result  is  that  there  is  no  resultant  E.M.F.  gene- 
rated in  the  winding  between  any  pair  of  brushes  (since  the 
E.M.F.  in  such  a  bar  as  a  is  opposed  by  that  in  b)  : 
and,  further,  that  if  the  brushes  are  made  thick  enough  to 
touch  all  the  ])lexes  at  once,  they  occupy  the  whole  of  the  cir- 
cumference of  the  armature  !  Still  greater  increase  in  the 
multiplicity  produces  the  arrangement  shown  in  Fig.  8  and 
again  in  Figs.  1.5  and  31.  In  these  figures  the  thickness  of 
a  brush  touching  all  the  ])lexes  at  once  would  be  equal  to  two 
fjole  pitches,  and  again  the  brushes  would  short-circuit  the 
whol<^  winding.  These  remarks  apply  to  multiplex  ring 
windings  of  whatever  degree  of  re-entrancy. 

Referring    now    to    Fig.    8,   a     singly     re-entrant    ring 
winding  of  such  high   multiplicity     that    the  pitch   of  the 


regions  in  series,  whilst  the  term  iivo  circuit  indicates  that 
there  are  two  paths  in  parallel  through  the  armature  from  the 
positive  to  the  negative  group  of  brushes. 

The  evolution  trom  such  a  "  series  "  ring  winding  to  a 
"  wave-wound  "  drum  is  almost  obvious.  The  idle  bar  a  in 
Fig.  8  is  made  useful  by  being  laid  next  to  A,  and  every  other 
idle  bar  is  similarly  treated.  All  the  bars  having  thus  been 
brought  to  the  outer  circumference  the  winding  is  obviously 
of  the  drum  type  ;  it  is  called  a  "  wave  "  winding  because  of 
the  wave-like  (up  and  down)  path  followed  by  the  conductors 
{see  Fig.  10).  A  further  example  of  a  ring  winding  suitable 
for  conversion  into  a  simplex  wave,  is  shown  in  Fig.  10a. 
The  conversion  would  be  made  by  laying  bar  ""  ,c  "  at  "  y," 
and  so  on. 


NVllJy/^N/ 


Kid.  H. 


Fig.  10. 


h<-lix  IH  equul  to  about  two  pole  pitcJie«,  and  following  the  helix 
from  till'  |iuiiit  I  onwjud  in  u  clockwiMe  dimition,  we  8ee  that 
till-  K  M.I-'.K  in  the  nucr  .v^ivi-  tirns  are  wlililivr  during  the  first 
tour  .'ueh  turn  coiiHid.,, ,]  |„.i„j,  ;„  ,1,,,  ,.,.^i„„  „f  ^  j.;,,,,,!, 
pole  -jind  tliiit  thr  K  .M.IvK  of  i,|„.  «,.c.ond  tour  an-  udditiv.'  to 
th(.K«  of  tin;  (irht.  K  tli.^  K..M.F.  of  ..,ich  tour  be  re|.re.seiited 
diagruiimiatiiHlly  by  the  Hyml.r.l  /or  a  bafcti-rj  cell, the  size  of 
ll.i-  HViubol  HiiggeotinK  the  in.i({nitud.-  of  the  E.M.F,,  the, 
E..M,K.  duiiinun  for  tlir  winding  in  FIk.  H  ut  the  inntant  Hhown 
in  «iv.n  liy  Ki;{.  9.  Tin-  turn«  of  u  toiT  moving  iieroMH  the 
ri.nidl.'  I.I  III.  ji.i.riM.liir  «puce«  huve  zero  K..M.F.,  Ukw  of  the 


Scries  ParaHA  Windim/s. — Sullicii'iit  rooiii  liaving  been  left. 
Upon  the  armature  cnw  a  nmuber  of  separate  and  distinct 
windings,  each  similar  ti>  the  one  shown  in  Fig.  8  after  its  con 
veiHion  into  a  drum,  might  be  ]>ut  upon  the  same  armature. 
The  winding  no  produced  would  be  called  a  "  multiply  re- 
entrant multiplex  wave  winding  "  or  a  ''  multiply  re-entrant 
Heries-paiiiUel  winding,"  By  pro])er  choice  of  the  pitch  and 
the  numlx.r  of  turns  of  a  "  series-parallel  "  winding,  various 
degrei^H  of  rc-cntiancy  may  bi'  obtained,  just  as  in  the  case  of  a 
lap  winding. 

(Tube  continued.)^ 
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Electric    Power    Supply    and   Coal    Conservation. 


A  debate  on  the  Inttrim  Report  of  the  foal  Conservation  Sub- 
Committee  on  Electric  Power  Supply  of  Great  Britain  took  place 
at  the  Engineers'  Club.  Manchester,  on  Tuesday,  March  5th.  Mr. 
George  Hughes  presided. 

Mr.  8.  L.  Peaece,  who  was  the  principal  speaker,  remarked  that 
few  reports  had  created  .such  a  widespread  interest  as  the  one  under 
consideration.  It  was  not  his  intention  to  critici.se  the  constitution 
of  the  Coal  Con.^ervation  Sub-Committee,  or  to  inquire  into  their 
fitness  for  dealing  with  the  subject  Rightly  or  wrongly,  the  report 
was  believed  to  be  the  work  of  Mr.  C.  H.  Merz,  and,  for  the  sake  of 
brevity,  he  would  refer  to  it  as  the  Merz  report.  The  accuracy  of  the 
figures  in  the  report  depended  largely  upon  the  correctness  of  5  lb. 
of  coal  per  horse- jiowcr- hour  as  an  average  figure  for  this  country 
to-day,  and  of  the  li  lb.  which  was  put  forward  as  po.ssible  of  attain- 
ment. He  wished  to  look  uj)on  the  report  as  an  endeavour  to  formu- 
late a  national  scheme,  and,  notwithstanding  certain  criticisms  which 
he  was  about  to  make,  he  desired  to  say  that  he  agreed  with  the 
major  portion  of  the  recommendations.  I'nfortunately,  the  Sub- 
Committee's  case  rested  to  a  great  extent  on  assertions.  Xo  data 
were  given  as  to  the  cost  of  super-power  stations,  nor  of  the  cost  of 
energy  nor  the  cost  of  transmission.  He  was  sorry  to  see  a  distinct 
bias  against  municipal  cnterpri.se. 

Mr.  Pearce  then  ])rocceded  to  deal  with  the  report  in  more  detail, 
and  the  following  is  aitabstraet  of  his  further  remarks  : — 

We  will  take  the  first  recommendation,  which,  in  effect,  is  that  the 
present  system  of  o?er  6<Ml  districts,  each  having  its  own  undertaking, 
should  be  superseded  by  a  comprehensive  system  under  which  the 
country  is  divided  into  some  16  areas.  I  wish  to  correct  the  impres- 
sion that  the  intention  of  tlie  report  is  to  set  up  16  super-stations  for 
the  whole  of  the  country.  What  the  Committee  have  proposed  is 
that  the  country  shall  be  divided  into  16  districts,  more  or  less.  Few 
will  contest  the  soundness  of  the  underlying  principle,  but  without 
committing  themselves  to  an  agreement  with  a  particular  number  of 
16,  which  is  likely  to  bevery  substantially  increased.  The  mvmicipal 
boundary  as  we  know  it  to-day  must  be  broken  down.  Economic 
considerations  alone  should  determine  the  electrical  areas  and  not 
local  government.  The  Individualistic  system  must  give  way  to  the 
collective  system  ;  individualities  of  existing  local  authorities  must 
be  inergefl  into  larger  councils  or  joint  boards,  or  other  approved 
authorities,  and  so  with  exLsting  companies. 

This  number  of  16  areas  was,  I  believe,  taken  from  the  Report  of 
the  National  Electric  Power  Supply  .loint  Committee,  which  contains 
the  map  with  England  and  Scotland  divide<l  up  into  16  districts.  But 
the  delimitation  of  these  areas  is  purely  provisional.  I  myself 
thought  that  the  number  of  16  was  too  small,  esi>ocialIy  with  the 
knowledge  that  I  jwsscss  of  the  work  of  the  Lancnsliire  and  Cheshire 
Committee.  In  any  ca.se,  it  is  quite  ojffin  for  the  number  to  be 
extended,  but  we  must  not  jump  to  the  other  extreme,  and  have  an 
area  that  is  too  wide  and  unwieldy.  ' 

1  now  pass  to  the  itecond  and  third  recommendations — viz.,  the 
selection  of  sites  for  th"-  new  super.|)o«er  station.  TheCommittee 
8ugg(>sts  that  sites  should  be  chosen  on  important  watcr\vays.  I 
quite  agree.  It  in  very  desirable  if  you  can'obtain  sites  of  that  char- 
acter, e«|K'cially  if  the  coal  facilitii-s  arc  ef|iially  good.  The  North- 
East  Coast  |)<)ss«>s.Me.s  plenty  of  g<Ki<l  sites  on  im|Mii'laMt  waterways  in 
close  priixiinity  to  collieries,  but  this  is  not  the  <a.se  all  over  the 
country.  I  know  of  no  inland  sites  in  l,ancasliirc  which  po»se.ss 
ample  water  fiuiljlics  for  Hiiper-|)<>»cr  stations  of,  say,  l()0,(KKt  kw  -  - 
i.e.,  a  wiitcrwiiy  with  a  minimum  How  of  H  tn  III  million  gallons  |>er 
hour,  or  its  e<|tMvalciit.  .So,  wo  naturally  ask  this  c|Ur«tion  :  What 
is  the  alteniiilivc  to  tliene  wnter>vBy.s  ?  The  answer  is:  Cooling 
towers.  On  the  suifaii',  tlii.s  rc|)ort  is  capable  of  bearing  the  inter- 
]iretalioii  that  ample  waterways  are  advocated  al  all  ront«,  boeniise 
tliestrii'tiireH  pn.ssed  by  I  he  commit  lee  in  clinisc  17  on  cortnin  nniniei- 
luditiiw  are  Imsi-il  on  two  urounils,  and  the  lirKl  uid  '  liief  is  that  these 
have  adopted,  piirlinllv  or  eX4lusjvcly.  cooljiii.'  l.miis  for  conilcnsing 
purfKwes.  A  k<h'oihI  rcii.'oti  is  that  niui\ii'ipidil  ii'^  liiive  endeavouretl 
to  retain  ueiieratInK  stalioim  within  city  areas  foi   the  nake  of  the 

I      rated.     ,So  far  as  Maiichiiiter  is  I'onci'rned.  they  me  wrong  in  their 
facts.      It  therefore  oiiiirs  tome  In  ask;    llail  the  SiibConiniiltiH' 
inquired  uhethi-r  tliesi'  local  authorities  whom  they  censurr.  could 
have  done  otherwise  tlmii  \ised  ciMilIng  towers  1     I  myself  entirely 
(linsenl  fioni  tins  \\hii|c^<,>|c  londemnation  "f  ccsiling  towers,  as  I  hold 
that  I  lie  triinsinissioii  iokI    from  a  wnterHide  site  nuiy  more  tliiin 
eounlcr    baliiiice  the  cxini  working  cost  due  to  ciMiling  towers.     This 
I       re|s>rt  is  loo  much  coloured  by  North. East  Coiiit   exixTience  and 
L       Northl'last  Const  facililies      In  my  evidence  before  .Sir  Antlu|>ald 
I      Williamson's  Committee,  I  i  onsidered  the  question  of  a  Mersey  side 


site  for  Manchester,  a  site  at  which  it  would  be  possible  to  obtain 
ample  river  water  for  condensing  purposes.  I  assume  a  super-power 
station.  The  load  to  be  transmitted  from  that  station  was 
100,000  kv...  0-8  power  factor.  66  per  cent,  load  factor,  transmission 
voltage  150,000  volts,  which  Is  the  highest  so  far  used  in  the  States 
(and  possibly  not  practicable  in  this  country).  But  let  that  pass. 
Putting  the  best  construction  on  this  problem,  it  appears  that  the 
annual  charges  on  such  a  transmission  line  would  be  of  the  order  of 
£100,iX)0  to  £125,000  per  annum.  Supposing  we  were  to  establish  a 
station  in  Manchester  and  use  cooling  towers  it  would  result  in  an 
increased  coal  bill  because  it  is  impossible  with  cooling  towers  to 
obtain  a  vacuum  of  more  than  27  in.  or  27i  in.  at  the  outside,  as 
against  the  figure  of  20  in.  or  29i  in.  with  a  natural  waterway  and 
plenty  of  cold  water.  Tlierefore.  I  have  assumed  an  increased  coal 
consumption  of  15  per  cent.  Then,  there  are  all  the  costs  incidental 
to  the  towers.  1  estimate  that  the  extra  annual  cost  for  cooling- 
towers  compared  with  a  natiu-al  waterw ay  are  of  the  order  of  £70,(XK) 
per  annum.  .So  that,  on  the  oi\e  hand,  we  have  transmission  costs 
of  £100,(XM1  to  £l2.5,00(:t  and,  on  the  other  hand,  the  figure  of  £70,000. 
Clearly  in  that  case  it  would  not  pay  Manchester  to  go  to  the  Mersey- 
side  for  current. 

Again,  take  the  question  of  transmission  costs  in  relation  to  coal 
transport  costs.  Assuming  the  same  data — viz.,  lOn.lMK)  kw.  trans- 
mitted, voltage  150,0tX)  watts,  0-8  power  factor,  66  ])er  cent,  load 
factor — it  woidd  only  pay  to  establish  power  stations  30  miles  away 
from  the  area  of  supply  if  you  can  get  coal  5s.  per  ton  cheaper.  On 
this  basis  it  would  not  pay  Manchester  to  have  a  power  station  at  a 
distance  exceeding  20  miles  from  the  area  of  supply  for  the  purpose  of 
obviating  the  use  of  cooling  towers,  assuming  there  is  no  advantage 
to  be  gained  in  the  cost  of  coal. 

The  above  figure  of  20  miles^  could  be  increased  if  cheaper  cojil  and 
ample  water  were  both  available,  but  such  sites  do  not  exist  in  Lan- 
cashire. Again,  it  is  difficult  to  establish  a  case  in  favour  of  trans- 
mitting electrical  energy  rather  than  railing  co;il.  The  superiority 
of  electrical  transmission  only  becomes  apparent  with  very  high-load 
factors. 

These  two  recommendations  of  the  Committee  lay  too  much  stress 
on  the  suitability  of  a  site  to  enable  them  to  obtain  a  low  cost  at  the 
station  'bus  bars  ;  they  have  shut  out  to  too  great  an  extent  the 
question  of  the  cost  of  transmission.  Insufficient  stress  is  laid  on  the 
desirability  of  having  a  station  site  well  situated  with  regard  to  the 
load  which  it  has  to  sujiply.  Finally,  as  regartis  the  thirtl  recom- 
mendation, there  1  am  (piite  at  one  with  the  committee  in  insisting 
upon  sites  being  chosen  as  large  as  jiossible  in  view  of  the  possible 
adoption  at  a  later  date  of  gas  distillation  processes. 

I  now  pass  to  the  fourth  recommendation,  in  which  the  Committee 
advocate  the  preparation  of  plans  for  the  construction  immediately 
after  the  war  of  these  large  super-power  plants.  1  hope  that  the 
Commissioners,  or  whatever  Government  tribunal  may  bo  apiHiinted 
to  select  the  sites,  may  be  set  up  as  .soon  as  jnissible.  .\t  the  prwent 
there  is  already  a  tendency  on  the  jmrl  of  various  authorities 
to  start  Jieggiiig  out  claims  in  advance.  The  fourth  nvommenda- 
tion,  in  conjiniction  with  clause  17,  contains  this  swtvping  state- 
ment: ■■  Existing  generating  plants  are  uno-onomicalaiid  ought  to 
be  scrapixnl."  Whilst  it  is  obvious  that  very  ntany  plants  an-  out  of 
date,  I  do  dis.sent  from  the  jK>licy  \\hich  seems  to  be  advoeatcii  in 
this  re)S)rt,  of  wholoale  .scrapping.  We  mu.st  go  more  slowly  in  this 
matter,  and  we  shall  attain  to  a  truly  national  (Milicy  by  evolution 
rather  than  revolution.  Ii>  I.aiu'asliin"  sonu-  existing  statioi\.s 
can  be  usefully  extended  with  large  plants,  and  then-fore  these  exten- 
sions, together  with  tin-  en-ction  of  the  su|H"r.|>ower  stations,  may 
very  well  go  forwanl  together. 

I  fully  agnv  with  the  n-conimendation  coutaintMl  in  this  report 
that  any  intercoiuiwliiig  scheme  to  !«•  etT<vtive  must  1h'  coupled 
with  unity  of  eoiilrol.  but  there  is  not  much  ho|s>  of  a  final  solntioi\ 
to  this  question  in  \oluntary  ellort  alom-.  There  is  a  million  or  a 
million  and  a  quarter  of  coal  consuming  horse  |siwer  in  the  Id  under- 
takings  which  are  refcrrisl  to  in  the  l.aiu'ii.s|iitv  and  Chi-shire  r»'jM)rts. 
The  mavimum  demand  on  these  In.st  year  was  l7r>.IHHl  kw..  npiiva- 
lent  to  alsiut  fllHV.lKHl  ii.f.,  instnlle<l  on  consinncrs'  pn"miHe.»,  .so  that 
the  margin  lietwi-<<n  ihenoO.lNNI  and  the  I  [  millions  will  niTonI  plenty 
of  scojs-  (or  jsiwer  extension". 

I  now  tiii'ii  to  the  tilth  ns-omim-ndation  \ir.,  that  liyprcxluct 
plant  should  lii>  .oiubmed  with  [siwer  plant.  The  Sub Committe*- 
here  show  a  coniincndalilp  degn-*'  of  caution.  They  an«  evidently 
of  opinion  lluil  the  question  as  to  whether  elivlricity  or  eUvlric 
|M>uer  can  Im-  obtaim-^l  more  cheaply  if  the  coal  use<I  for  stram  raisit\g 
islirst  siibjiM'tnl  to  pns  c.ssesof  cnrlMUiisntion.  and  gasification  hn,«  not 
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yet  been  satisfactorily  answered.  This  point  should  be  considered  in 
relation  to  severarpassages  from  the  last  report  of  the  Fuel  Research 
Board,  bearing  on  the  above  points.  The  question  may  have  to  be 
put  and  answered  sooner  or  later :  Is  the  electric  consumer  to  pay 
more  for  his  electric  power  supply  in  order  to  benefit  the  nation  by 
conserxing  the  coal  supply  ? 

The  next  and  sixth  recommendation  of  the  Conunittee  is  in  con- 
nection xxith  waste  heat  stations.  There,  I  think,  there  wiQ  be  prac- 
tical unanimity  with  then-  proposal.  Waste  heat  stations  have 
proved  to  be  very  advantageous  on  the  Xorth-East  Coast. 

Now  I  come  to  whirt  is  a  very  contentious  point — i.e.,  the  seventh 
recommendation  in  the  Committee's  report  in  sub-section  7  of  clause 
48 — the  question  of  stopping  extensions  to  all  existing  stations. 
That,  I  think,  is  too  general  a  statement.  The  comparison  conveyed 
in  Table  V.,  relating  to  the  price  of  energy  m  the  North-East  Coast 
and  Lancashire  is  very  misleading.  JMr.  Andrew  GemmeU,  a  former 
secretary  of  one  of  the  Xorth-East  Coast  power  companies,  and  a 
shareholder  in  one  of  the  companies,  has  stated  in  a  recent  pamphlet : 
"  The  average  seUing  price  of  a  id.  per  unit  for  company  enterprise 
in  the  North  of  England  in  that  report,  is  of  little  value  \xathout 
stating  the  companies  to  which  it  relates,  because  one  company  or 
group  of  the  existing  combination  can  be  made  to  have  the  appear- 
ance of  success  with  disastrous  results  to  anoth.er  section  of  the  com- 
bination ;  and  it  has  been  the  practice  of  the  North  of  England  com- 
panies not  to  give  all  the  statutory  statLstics  which  would  have 
Bho«Ti  annually  the  average  selling  price." 

It  is  very  difficult  upon  the  face  of  it,  to  get  a  true  comparison  of 
the  rate  per  unit  upon  the  North-East  Coast  with  the  rates  in  Lanca- 
shire. To  the  casual  reader,  considering  clauses  26  and  27  of  Mr. 
Mery.'s  report,  the  latter  is  certainly  capable  of  bearing  the  inter- 
pretation that  the  reason  for  the  excellent  results  on  the  North-East 
Coast  as  compared  with  Lancashire  is  that  it  is  company  control  in 
the  one  case  and  municipal  control  in  the  other.  The  first  thing  to 
do,  of  course,  when  drawing  comparisons  is  to  see  that  you  compare 
like  with  like.  This  table  docs  not  do  so.  If  you  want  to  get  a  true 
comparison,  you  should  compare  powei-  units  with  power  units  ; 
high-tension  units  with  high-tension  imits.  This  is  not  done  in  the 
section  of  the  report  refeiTcd  to.  The  North-East  Coast  output  is 
mainly  a  bulk  supply,  a  power  guppb'-  Lighting  is  a  very  small 
portion  of  their  business.  In  Lancashire  that  is  not  the  case.  Take 
the  ca.se  of  Tynemouth.  The  figures  with  regard  to  this  have  been 
given  by  Mr.  Lacey.  The  bulk  supply  price  to  Tj^nemouth  from  the 
Newca-stlc  Company  is  not  0-5d.  ;  it  is  0-ft4d.  These  are  high- 
tcn-sion  units.  Now,  after  transforming  and  adding  distribution 
charges,  the  Tynemouth  prices  arc  as  follows  : — 

For  private  lighting    l-05d.  per  unit. 

For  public  lighting   l-7d.  „ 

For  tramway  supply  l'27d.         ,, 

Thcw  prices  are  vcrj'  similar  to  those  in  Lancashire.  By  way  of 
further  iirgunicrnt  1  may  mention  a  table  which  I  have  put  in  evidence 
ln-fiirc  the  Board  of  Tnule.  It  is  an  average  selection  of  large  and 
mcdiuiM'si/.ed  towns  of  Lancashire  and  Cheshire.  The  average  price  per 
unit  Kold  for  industrial  power  purposes,  deUvered  at  the  consumer's 
toniiiii.ilM  in  lf)W  tension  iji  nearly  every  case,  varies  from  ()-47d.  to 
(l(iM4l.  'I'hc  jKTccntage  of  industrial  power  units  sold  in  these  under- 
tnkuiV'i  varies  from  r>'i  to  !»0  per  cent.,  the  Manchester  figures  being 
7.1  |>or  cent. 

•  Aiiiiin,  in  clause  27,  the  statement  is  made  that  on  the  North- 
Kiisl  ('ottsl  they  soil  3J  times  an  much  energy  per  h(^■ld  of  jiopulation 
•M  we  do  in  LnncuHhirc.     In  Mr.  (^loan's  Pafwr  the  figure  is,  1  think, 
184  uiiitii  f)er  licjid  of  population.     The  comparable  figure  for  Lan- 
ciwhiri'  iH  KH,  for  l',ury  2:t.'l,  for  .Manchester  241  and  for  (Stalybridge 
2fl.V      Froiri  thin  •(t)ind|)f)iMt  alone,  1  um  not  able  to  appreciate  where 
"  lh<-  (rccdoMi  iif  riini;i-  and  kcctiness  which  are  distinctive  of  private 
••nl«T(>riw  "  ('(imcM  in.     iJear  this  in  mind,  that  any  comparison  made 
lH.t«(<-ii  the  .N'orth-Kast  Coast  and  Lancashire  must  be  to  the  dis- 
,..|-.  ...I  ,  ■.  .,f  l.nni-iuihirc,  in  view  of  its  densely- p<ipulalcd  character. 
i>>  one  of  the  last  rcrominenilalions — vi/..,  the  advo- 
.ifi  ••liv'iri''  •■ommissioiis  with  certain  definite  jiowers. 
'    '  '' the  riiic  point  u|Kjn  which  there  seems 
'  ■       .\(  the  presi-nt  linU'  w<^  do  not  quite 

'  'I  11)1  Iwivc  to  deal  with  the  Local  (hivern- 

I  ■ .  Ii.i'.i-  to  deal  with  the  Hoard  of  Trtidc.  and 

''  '  I"  Koiiie  dcgnii- to  the  Home  ODice.      I  think 

"  '  .,  '  iioiikIi  to  warrant  the  strtliug  up  of  a  Iribiiiud 

I  lull  -liiill  hnvo  the  |iccinliur  int«rrstii  of  the  cloolrical  silpply  industry 
..»  h.irt. 

'■"''■'  ■  ■    ■  '    '  iiii  liimcrs,  I  think  the 

'  I    ex|H'ricncc  of  Ijii^ 

i  ■  <.      Ill  regard  to  the 
'■  "h'.ii|.|   iM  ,(    l,.i'...,   111,.   I  (rniiiiissioners  and  the 

•1  'i>-<.  I  woiihl  rxprr-.^  Ilir  |mi|,(.  i|,a|,  Uinro  should  he  a 

II  ■■  r(i  rcni  I-  liv  I  ln'  (orinii  n  il  li  I  In-  l.il  lir 


I  will  go  a  step  further  even  than  the  Merz  report  with  regard  to  1 1' 
district  boards  or  authorities,  and  would  accord  to  them  ccii  i  n 
powers  of  rectifying  boundaries  of  existing  areas,  for  distribul  mi; 
purposes,  and  generaUy  vest  in  them  the  final  approval  of  the  area 
as  laid  down  for  local  distribution  purposes.  I  now  come  to  the  last 
section  of  the  Merz  report — viz.,  that  dealing  with  alternative  types 
of  new  electric  power  organisations  or  district  authorities.  I  see  no 
solution  along  the  line  of  combined  ownership  and  operation  by  local 
authorities  and  companies.  Any  such  scheme  will  sooner  or  later 
break  down  on  the  question  of  finance.  The  best  alternative,  I 
ttiink,  is  a  body  of  trustees  incorporated  by  Parliament  to  fomi  a  trust 
on  the  lines  of  the  Mersey  Dock  and  Harbour  Board,  in  which  the 
traders'  interests  will  predominate,  but  which  does  not  rule  out  the 
possibility  of  the  local  authority  having  representation.  In  such  a 
trust  there  are  no  shareholders  and  no  dividends.  I  would  rule  out 
state  ownership  and  control  absolutely.  The  great  point  to  remem- 
ber is  that  it  is  essential  that  you  should  have  the  same  type  of  board 
for  every  district.  Regard  should  be  had,  as  far  as  possible,  to  the 
paramount  interest.  1  am  rather  stressing  this  question  of  public 
ownersliip,  and  in  this  connection  I  would  again  refer  to  Mr.  Gem- 
meU's  pamphlet.  It  is  one  of  the  most  scathing  documents  on  com- 
pany enterprise,  and  I  again  say  if  it  is  wrong  no  time  should  be  lost 
in  refuting  it  absolutely  ;  if  it  is  right,  then,  in  my  judgment,  it  xvill 
have  dealt  a  heavy  blow  to  private  company  enterprise  as  their 
conductor,  because,  in  his  concluding  words,  Mr.  GemmeU  refers  to 
the  North-East  Coast  as  follows  :  "  Such  an  electric  organisation  as 
exists  in  the  North  of  England  may  become,  if  it  is  not  already,  an 
obstacle  to  mdustrial  progress."  -    ^.  ^  ■ii(:<-'-  f'^^'iHt- 

The  report  closes  with  the  pious  hope  that  State  assistance  may  be 
invoked  m  connection  xvith  the  establishment  of  a  national  system, 
but  it  does  not  give  any  clue  as  to  the  manner  in  which  it  considers 
that  financial  assistance  should  be  given.  Is  the  State  going  to 
advance  capital  to  equip  these  super-power  stations  ?  I  have  given 
my  view  to  the  committee  appointed  by  the  Board  of  Trade.  I  hold 
that  much  more  effective  assistance  could  be  given  (if  the  State  have 
any  money  to  give  away)  if  it  is  applied  to  wTitmg  off  a  debt  on  obso- 
lete plants  which  undoubtedly  exist  to-day  in  many  stations  ;  in 
any  case  there  is  a  very  big  outlay  to  be  faced.  That  of  itself  will 
miUtate  against  any  very  early  drop  in  the  price  of  electricity. 


Annual  Report  ol  the  B.E.A.M.A. 


In  the  report  of  the  B.E.A.M.A.  for  1917,  it  is  stated  that  the  year 
has  been  marked  by  the  increasmg  attention  given  to  the  necessity 
for  combination  or  co-operation. 

Wliile  our  export  trade  continues  to  be  necessarily  restricted,  it  has 
been  possible  to  maintain  certain  overseas  connections,  and  in  some 
instances  to  supply  the  demands  hitherto  met  from  enemy  sources. 

The  Overseas  Committees  abroad  have  been  engaged  in  consolidating 
previous  work,  and  standard  conditions  ol  contract  are  being  more 
extensively,  used  by  Government  Departments  and  Municipalities, 
especially  in  Australia  and  South  Africa.  The  Australia  Committee 
has  been  of  assistance  in  connection  with  income  tax  and  import  duties 
and  has  made  valuable  reports  on  American  and  Japanese  competition. 
Similar  reports  have  come  from  the  South  Africa  and  India  Committees 
and  it  is  hoped  that,  acting  on  the  advice  of  the  Main  Export  Committee , 
the  Overseas  ('imimittees  will  be  able  to  secure  that  sonic  form  of  control 
over  the  imimrtation  of  foreign  accessories  shall  be  enforced.  As  a 
result  of  action  taken  by  the  .Australia  Overseas  t'omraittee,  the  condi- 
tions of  certain  contracts  for  the  Victorian  Railwaj's  have  been  modified 
to  give  British  at  least  an  eciuality  of  opportunity  with  American, 
Japanese,  or  other  foreign  manufacturers. 

The  (iiiostion  of  the  piracy  of  trade  marks  has  also  been  taken  up  with 
the  Dominion  Covernmcnts.  The  South  .\frica  Committee  is  co- 
operatin;^  witli  the  local  Standiirdisation  (Committees  of  the  E.S.C. 
and  also  witli  Uiv,  .Associntion  of  Municipal  Electrical  Engineers  (Union 
of  S.  Africa)  in  standin-ilisiu;;  rules  and  regulations  fur  electrical  supply. 
The  Committee  has  also  liecn  aiitivc  in  other  directions.  In  India, 
owing  to  the  action  of  l]\r  local  Overseas  {lommittcc,  there  is  a  growing 
tendency  to  favour  Ihitish  electrical  maiuifa(^turors.  Useful  reports 
have  been  rcieivod  from  the  Argentine  Overseas  Committee,  and, 
largely  owing  to  their  initiative,  a  strong  electrical  suh-si^clion  of  the 
( Ihamber  of  (Cninmorcc  has  been  formed.  The  Committee  is  also  working 
in  I'loso  co-operation  with   II. M.  Commercial  (Utaohi^. 

It  is  satisfartory  to  rcciord  thal^  several  of  the  Association's  recoin- 
mciidatioiis  to  I  he' Hoard  of  Trade  Electrical  Trades  Coiumittco  in  191(> 
have  been  embodied  in  the  recently  created  Dcpartmeul.  of  Oommerco 
and  Industry,  in  partic^dar  in  rcgaril  to  a  larger  nunilicr  of  Trade  Com- 
niissioners  and  Commercial  Atlai'hcH  being  appointed  and  llioir  status 
being  raised.  Tlin  thrci^  Trade  (lommissioncrs 'since  appnintcd  in 
Australia,  India  and  South  Africa  were  invited,  before  taking  up  tlicir 
licw  dutici,  to  meet  your  Export  Subcommittee  charged  with  the  duty 
of  cr)]isldcrlng  oviM'scas  oruanisatlon.  lleports  have  been  received  from 
the  Australia  Overseas  Coiiimitlcc  cnntrasting  unfavourably  tlio  position 
o(  Hrilisli  Trade  Commissioners  with  that  of  American  Commercial 
Attaches. 
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'iS  Methods  of  assessing  income  tax  and  customs  duties  in  British  Overseas 
Dominions,  particularly  in  the  Commonwealth  of  Australia,  have  en- 
gaged the  att<-ntion  of  your  Kxport  Committee.  The  Australia  Overseas 
Committee  supported  sucrcssful  action  taken  by  other  bodies  in  resisting 
the  imposition  on  British  manufacturers  represented  in  Australia  of  a 
I  Federal  income  tax  assessed  on  an  assumed  five  )ier  cent,  profit  on  sales, 
which  tax  would  have  lieen  in  addition  to  the  Australian  State  income 
tax  and  the  income  tax  paid  in  this  country  and,  therefore,  a  triple 
income  tax. 

Heprcsentations  have  also  been  made  to  the  Federal  Australian 
(government  as  to  the  present  method  of  assessing  import  customs 
duties,  which  impose  hardships  on  British  manufacturers.  It  is  urged 
tliat,  whilst  duties  assessed  on  the  home  market  value  at  the  time  of 
shipment  may  Vie  quite  fair  when  applied  to  goods  shippt-d  «-ithin  a  short 
period  of  the  date  of  order,  they  act  unfairly  when  applied  to  machinery 
or  apparatus  which  cannot  be  shipped  until  a  considerable  jwriod  of  time 
has  elapsed.  The  matter  is  under  consideratifm  by  the  Jlinister  of  the 
Department.  The  New  Zealand  Government  have  agreed  to  change 
the  basis  of  assessing  dynamos  and  motors  from  ad  vulorem  to  "  weight  " 
as  an  experiment. 

The  Association  has  adopted  the  principles  of  the  new  British  Stan- 
dardisation rules  for  export  work,  and  the  .Association's  ex|)ort  Standard- 
isation rules  have  now  been  translated  into  Spanish,  Portuguese,  Russian 
and  Chinese. 

F.e presentations  have  l)een  made  to  both  the  Board  of  Trade  and  the 
Foreign  Office  in  conned  i(m  with  proposals  emanating  from  enemy 
countries  to  export  their  goods  after  the  war  through  Switzerland  or 
other  neutral  countries.  Tlie  l.K.K.  Conditions  of  (Vintract  have  now 
been  firmly  established  as  the  standard  for  the  home  industry. 

.Arrangements  have  Ix'en  completed  Vietween  the  Association  and  the 
Institution  of  Electrical  Kniiinecrs  whereby  research  into  the  problems 
of  insulation  is  conducted  jointly  by  the  two  bodies,  both  of  which  now 
communicate  with  the  (Jovernmcnt  Department  of  Scientific  and  Indus- 
trial Research  through  the  "  Klectrical  Research  Committee."  The 
research  on  corrosion  of  condenser  tubes,  conducted  by  the  .Association 
in  co-operation  with  the  Institute  of  Metals,  is  making  satisfaitory 
jirogress.     Other  subjects  of  research  are  now  under  consideration. 

A  Committee  was  set  up  during  the  year  to  consider  the  question  of 
technical  education  in  its  relation  to  the  electrical  and  allied  industries. 
The  work  is  being  carrie<l  out  in  four  parts.  Proposals  of  the  turbine 
and  turbo-generator  scctiims  respecting  research  siholarships  are  l)eing 
entrusted  to  the  care  of  this  Committee.  A  scheme  is  also  being  con- 
sidered to  provide  for  the  formation  of  central  and  loial  Committees  to 
deal  with  the  selec'ticm,  placing  and  training  of  suitable  overseas  students. 
Your  .Association  continues  its  representation  on  the  British  National 
Committee  of  the  International  Kicctrotechnical  Commission  and  on 
the  British  Kngincering  Standards  Committee  in  its  Sectional  Klectrical 
Committee,  and  its  Sub. Committees  and  Panels  dealing  with  standardi- 
sation rules,  prime  movers,  graphical  .symbols,  nomenclature,  instru- 
ments, meters,  heating  and  cooking  apparatus,  lampholdcrs,  and  various 
accessories.  During  the  year,  represent  at  i(ui  has  been  established  on 
new  committees  and  panels  dealing  with  the  gauging  of  machine  parts 
and  screw  threads,  anil  the  electrical  details  of  ship  and  aircraft  equip- 
ment. Your  representatives  took  part  in  the  Hritish  .\mericaii  con- 
ference on  electrical  standardisation,  in  which  furlhir  pronress  was  made 
towards  complete  agreement  on  the  texts  of  the  .American  and  British 
•tandardisalion  rules  lor  eleitrical  machinery.  The  Kngincering 
.Standarrls  Committee  has  arranged  that  British  standards  specifii'ations 
will,  in  future,  Ih-  issued  in  a  more  ciuivenient  sir.e  and  at  a  popular  price. 
A  Committee  was  appointed  during  the  year  for  the  purpose  of  studying 
questirmH  of  common  interest  to  memU-rs  relating  to  estimating  and 
accounting. 

Your  .Awiociation  ap|M-areil  Iwfore  Lord  Huckmastcr's  Pn-war  Con- 
tracl.«  Committer,  ami  prcsiMit«l  evidence  nf  pri'  war  contracts.  The 
report  of  the  Committee  Is  un<hT  consl<h'rali<Mi  by  your  Couni'il. 

Your  Ciiuncil  has  made  representations  in  the  projier  quarters  as  to 
the  ilesirability  of  establishing  a  National  Proving  lliiuse  whereby  elee. 
trical  nnwliincry  ami  di'vlces  may  Is-  certified  as  complying  with  appro- 
priate rules;  ami  n»  to  cimcentrating  such  rules  In  the  hands  of  <Mie 
c<mi|M'l<"nt  nulhnrily. 

The  rn|Mirt  of  I  he-  dial  Conservation  .Sul).Commltl<'e  has  been  referreil 
to  un  ex|s'rt  conimiltce  whom-  re|Hirl  Is  shortly  c-x|)ecl<  d. 

Liberal  gifts  of  nnwlnncry  and  ap|ukratus  were  niitile  by  menilH-rs 
to  the  ei|ulpuieiit  of  the  lalHirnlnrlc-s  ami  shops  (if  Peking  I'niversitv, 
but  the  war  hivs  delayed  installation. 

On  A  recommendalliin  (r>im  the  S<-clional  Board,  your  <'<mneil  adiled 
the  mtniK  of  the  Assiuhtlinn  ici  the  numerous  (hhIu's  supporting  the 
pnqHiMtl  of  the-  Itrilisli  Kuipiri'  l^-ague  for  an  Km  pin-  Trinle  Mark  of 
Origin,  bill  with  the  proMsmn  llml  the  use  of  the  mark  would  Ix'  n 
nalional  one  and  Its  iiiisiisc  by  private  groups  or  |«t«<iih  Kunnlrd  against. 

The  creation  of  a  i nlinaling   Bmird  ciiin|»iiii'd  nf  inrnilierR  clowly 

I'onnected  with  the  wurl,  id  I  In-  varmiis  secliiiiin  wivs  kiu  i  esafully  earned 
out  during  the  yrar,  luridly  or  Indirrclly,  miinl  ■ccllon*  have  come 
inlociinlaci  witli  Uiivcrniiniil  ll«|>iirtliieiils'Hnil  ilniie  much  iiwfiil  work. 
The  Dyiiiimii  Riid  .Motor  Siilmn  confnrn  rrgiilarly  with  the  Klcvtm  al 
Power  Di'partmeiil  of  (he  Ministry  of  .Munitions  through  an  ,\dvi»ory 
rVuiunidcc,  and  has  obduiicd  an  Order  In  Council  pndiibillng  the  ini|Mirt 
of   moliirs.      Work    in    (lie   direct jon   of  eo.o|irralivr    piirehase   and    the 

mttlemi'iil   of  s|ieelal  iililcins  with  siieelaj  tsidies  liiu  liren  extrnded 

•luring  the  year. 

During  dm  year  your    Vssucmtlon  has  jiiinr<l  the  I'eilcration  o(  British 
Industries  and  has  eonliiiiied  lis  suii|Mirt  III  tho  British  Knipirr  Prmluerrs' 
^Oraanisailon  to  which  il  was  previously  ainiiatnl. 

The   system   of   tendering   emlMtdln)    In   eross  (endrrinn   agrpctiiml* 


continues  to  find  favour  among  members,  but  has  not  been  extended 
during  the  year.  The  Association  has  in  operation  the  following  such 
agreements:  (1)  Steam- Engine  Builders  and  Dynamo  M&kers :  (2) 
Diesel- Engine  Builders  and  Dynamo  il&kers :  (3)  Condenser  Makers, 
Steam- Engine  Builders  and  Turbine  Makers.  The  work  of  the  Associa- 
tion's status  inquiry  agents,  the  British  Traders'  Association,  is  under 
review  by  the  Esjimating  and  Accounting  Committee. 

The  number  of  memlSrs  on  the  register  f.t  the  end  of  the  year  was 
178.  Thirty-three  firms  were  admitted  to -membership  during  the  year, 
and  one  resijnied. 


Scottish   Local  Section  of  the  Institu- 
tion of  Electrical  Engineers. 


At  the  iiKH'ting  lu'ld  at  Edinburgli  on  March  r2th,  the 
chairman,  5Ir.  A.  Page,  announced  the  Committee's  nomina- 
tions for  office  bt^rers  for  next  session  as  follows  :  Chairman  : 
J.  F.  Nielson;  Vice-chairman :  Ale.x.  Lindsay  and  W.  B.  Hird  ; 
Committee:  Messrs.  McWhirter,  MacLeod,  Sayers,  Mavor, 
Goslin,  Hampton,  Wood,  ilitchell,  Anslow,  Belsey  and  Maxwell. 

The'  hairman  expressed  regret  at  the  absence  of  Mr.  Jacobs 
owing  to  family  bereavement,  and  called  on  ilr.  Wood  to  read 
a  summar}-  of  Mr.  Jacobs"  Paper  on  "  Electric  Signalling  and 
Control  on  Railways.""     The  following  discussion  took  place  : — 

Mr.  C.  E.  CocKBURN-  (tJ.  &  S.W.  Railway,  Glasgow),  said  that  colour 
problems  entered  largely  into  signalling  problems  and  from  that  point 
of  view  he  advocated  the  disc  as  against  the  semaphore.  Some  jx-ople 
thought  that  if  they  put  in  an  electric  system  they  had  done  everything, 
but  that  was  not  so.  They  would  still  have  mistakes.  The  lock  and 
block  system  was  enormously  better  than  ordinary  block  working,  as 
the  firmer  enabletl  accidents  to  be  traced  t.^>  their  source  in  some  par- 
ticular individual  or  place.  Too  much  could  not  be  expected  from 
tracks  owing  to  unforeseen  flaws  making  the  track  inoperative.  On 
single  lines  he  wished  electricians  could  arrange  to  use  the  rails  to  actuate 
the  control. 

.Mr.  Bo.vTH  (N.B.  Railway,  Edinburgh)  said  that  the  tireat  Western 
Railway  had  been  the  first  to  use  lock  and  block.  He  was  interested 
in  the  (|Uestion  of  train  control,  and  railway  ofliccrs  were  grateful  for 
what  electrical  pcsiple  were  endeavouring  to  do  to  help  them. 

.Mr.  Shewas  (Winburgh)  said  -Mr.  .laeobs  had  brought  forward  an 
import^ant  point  in  connectloi>  with  the  track  cirouit,  viz.,  its  reliability 
under  certain  conditions.  He  did  not  agree,  however,  tluit  tracks  could 
be  classified.  The  initial  and  maintenance  costs  tf  thchigh  voltage  track 
circuit  s<'emed  to  render  it  prohibitive.  Instead  i,f  the  iirest'iit  system 
he  suggested  doing  away  with  the  volt  tlrop  and  operating  by  the  current 
increa.s<'  in  the  circuit  due  to  the  train  shunt  coming  on  the  circuit.  In 
the  past,  circuiting  cngimH'rs  had  Ikk-ii  too  cons<-rvative,  sticking  to  and 
improving  old  methods  rather  than  hioking  for  new  pricesjses. 

Mr.  DiiNAi.i"  S.  .McNUi)  (Edinburgh)  thought  the  subject  too  big  for 
one  pajM-r,  but  said  it  called  attention  to  the  need  fur  discussing  the  whole 
question  of  railway  electrlncation.  He  advocat<Hl  the  indu>  tive  alter- 
nating magneto  generator  as  l>eing  s|H'cirtlly  applicable  te  bhwk  sig- 
nalling work.  Track  circuiting  conditions  would  change  when  rails 
wer<'  biuideil  for  earth  return  for  electric  traction. 

.Mr.  SKiiDiiN  (Edinburgh)  asked  if  signalling  direct  to  the  locomotive 
had  U'cn  tried  by  running  over  insulated  tracks  o|H-rafed  by  various 
values  of  current  from  the  cabin. 

Mr.  Woiin.  in  n-ply.  said  that  Mr.  Cockburn  seemed  to  have  in  mind 
more  a  shunting  signal  than  a  running  signal.  For  through  running 
signalling,  howiner,  the  thn-e  (Hisit.ion  siitnnl  gave  a  much  clean-r  indica- 
tion to  the  driver  i  f  the  line  nlienil.  The  traflic  |s-ople  theins.-lves  had 
brought  aUmt  the  abuse  of  the  key.  \\c  thought  that  the  magneto 
generator  would  W  ts.c  complicated  on  the  mechanical  side. 


EfTect  of  Insulation  on  St«am  Drums.  The  Kle.  imai 
World  "  ilescnlics  Jill  mtiTisiing  li--<l  for  ilcterminiltg  the  lojw 
of  hiiil  iiy  rudiutioii  frmii  limlcr  .setting.^  imd  sfeuin  drums.  Tho 
ftlid  II. I'.  H.  A  W.  boiler  to-sted  had  .sfeam  druiUM  covered  with 
one  course  of  coiiiiiioii  brick.  ,\  rectangular  cjiti  containiufc 
n  ineuHured  amount  of  water  wii.s  placed  on  the  top  of  one  drum 
and  the  boiler  wn.s  rtiii  at  it.s  rated  capacity  for  three  duy.s,  the 
rise  in  tein|>eraliire  of  the  water  being  noted.  .\  course  of 
,\rmstrong  "  nouparid  "  lusidatiiiu  brick  2),  in.  thick  wa.sthen 
placed  on  top  of  the  loiiiiuon  brick  covering  and  readinp* 
repented.  The  n-sult  showed  that  the  wtving  in  heat  radi«te<l 
converted  into  the  ei|iiivaleiit  eonsiiiiiption  of  fuel  jK-r  year 
would  be  more  than  enough  to  pay  for  the  eo.Ht  of  the  insulating 
brick  and  the  labour  reipiired  for  it,s  inst^tllation. 
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Editorial  and  FutUshing  Ortices:  — 

8.     BOUVERIE     STREET,     LONDON,     E.G.  4. 

Tileylone:  City  9853  (4  lines).  Tdeirams:  "  Benbrotric  Fleet  LonJon.' 


Some    Evils    of    Goverii- 
nient  Control, 

The  statement  of  Sir  Eric  Geddes  last  week  in  regard 
to  .shipbuilding  was  more  reassuring  than  many  people  had 
anticipated.  Some  of  the  difficulties  of  co-ordination  were 
mentioned,  and  it  will  be  admitted  by  every  fair-minded 
man.  that  not  only  are  there  many  such  difficulties,  but  that 
there  mu.st  inevitably  be  difficulties  in  the  carrying  out  of  a 
national  programme  of  the  kind  desired.  The  great  trouble 
in  all  national  work  of  this  character  at  the  present  time  is 
that  the  needs  of  the  country  must  be  considered  as  a  whole. 
It  is  useless  to  make  it  easy  for  one  branch  of  activity  at  the 
e.vpense  of  another  if  the  second  is  equally  desirable  for  the 
country.  It  is  probably  forgetfulne.ss  of  this  fundamental 
fact  that  often  gives  rise  to  criticism,  and  it  is  the  realisation 
of  this  fact  that  has  led  to  the  biulding  of  merchant  ships 
forming  part  of  the  shipbuilding  programme  as  a  whole, 
including  all  the  needs  of  the  Koyal  Navy.  It  is  obvious 
that  it  would  be  useless  to  build  numbers  of  merchant  ships 
unless  the  Navy  were  sufficiently  strengthened  to  look  after 
them.  Equally,  it  would  be  absurd  to  put  all  our  resources 
into  building  for  the  Navy  without  making  good  the  losses 
which  we  are  su.staining  from  submarine  warfare.  It  is 
essential  that  a  middle  course  should  be  steered,  and  for 
this  purpose  it  is  necessary  to  consider  together  the  three 
main  factors  which,  according  to  Sir  Eric  Gedde.s,  are  the 
provision  fif  craft  for  destroying  submarines  and  for  safe- 
guarding ships  at  sea,  the  salvage  and  repair  of  damaged 
ship.s,  and  the  building  of  new  merchant  ships.  It  is  im- 
practicable to  consider  one  of  these  claims  apart  from  the 
others.  I  naddit  ion  to  these  simple  competing  claims,  there 
arc  many  others,  more  or  less  pronounced,  to  wiiich  we  need 
not  refer. 

Nevertheless,  we  think  something  was  lacking  from  the 
statement  of  Sir  Eric  Geddes  in  that  no  fui-ther  informa- 
tion was  given  as  to  the  relations  between  employers  and 
employed  at  the  dockyards.  Notwithstanding  what  has 
been  told  us,  there  still  seems  to  be  some  other  reason  why 
the  output  of  ships  shouM  have  fallen  in  such  a  markeil  way 
at  the  Ix-ginning  of  lliis  year.  Some  of  the  facts  became 
more  evidf-nt  in  the  debate  which  followed,  but  thi're  is  no 
meariM  of  judging  liow  far  the.  views  expressed  ma)'  be 
correct.  For  example,  Mr.  McKinnon  Wood  referred  to 
the  e.i(ceMHive  inspection,  which  caused  waste  of  time  and 
hud  n  fiisiieart.eriingelTect,  upon  both  managers  and  foremen  ; 
and  Mr.  Wri.KiK,  a  l^iibour  .Memlier,  referred  to  dislocation 
by  the  calling  up  of  men  for  medical  inspection  and  by 
numerous  alterations  to  sliips  under  cotmtiuction. 
"  Sir  KtiWAKD  ("arson  spoke  of  the  danger  of  too  much 
control  atifi  of  the  changes  in  control.  We  think  there  is  a 
'iiftinrt  danger  in  this  respect.  Every  tinii-  that  a  con- 
IkiIUt  Ih  changed  there  is  likely  t.o  be  mateiial  alteration  in 
till-  riietliodM  adopte.(l.  Every  new  man  has  liis  own  ideas, 
and,  poMHibly  with  n  view  to  justifying  his  position,  lie 
introduce/t  many  ulteratiotis,  which  may  or  may  not  be  to  the 
good.  Ill  any  cumi-,  tliin  meims  tliat  no  Hor)ner  do  t  hose  who 
are  lieing  contrnlled  become  acciiHtiimed  to  the  particular 
nietliodHof  working  of  one  Controller  than  they  find  every 
thing  chniigecl  by  hin  siiceeMtor.     This  certainly  may  have 


a  very  disheartening  effect  and  leads  to  inefficiency.    There! 
is  no  question,  in  our  opinion,  that  Government  control] 
should  be  only  on  broad  fines,  as  a  control  of  pohcy  rather! 
than  a  control  of  details.     In  other  words,  have  some  trustl 
in  the  manufacturer  ;   tell  him  what  is  wanted  and  let  himf 
get  the  results  in  his  own  way.      On  the  other  hand,  it  must] 
not  be  forgotten  that,  under  present  conditions,  control 
must  extend  to  the  provLsion  of  raw  materials.     It  is  for  the 
Government  to  allocate  these  materials  in  the  way  in  which 
they  think  best  ;  and  without  such  allocation  it  would  be 
practically  impossible  for  shipbuilders  to  make  any  head- 
way at  the  present  time. 

As  far  as  controllers  themselves  and  heads  of  departments 
are  concerned, -all  these  points  are,  no  doubt,  thoroughly 
well  appreciated,  more  particularly  as  such  duties  are 
increasingly  in  the  hands  of  men  who  have  had  wide  ex- 
perience in  private  enterprise.  When,  however,  we  come 
to  those  in  humbler  positions,  to  those  who  have  always 
been  Government  servants,  we  fear  there  is  trouble  from 
two  causes.  In  the  first  place,  there  seems  to  be  an  extra- 
ordinary tendency  for  any  Government  department  to  be 
jealous  of  any  other  Government  department  carrying  out 
similar  work.  It  is  extraordinary,  and  indeed  almost  un- 
thinkable, that  jealousy  of  this  kind  should  exist  at  a  time 
of  national  peril,  and  that  the  glory  of  a  department,  if  it 
can  be  so  described,  should  have  precedence  of  the  country's 
welfare.  In  private  enterprise  there  is  no  time  for  a  feeling 
of  this  kind,  and  we  need  scarcely  say  that  it  would  never 
be  tolerated.  It  is  time  that  any  such  feelings  should  be 
swept  away  from  Government  services.  Apart  from  this, 
there  is  another  weakness  which  is  constantly  found  ;  this 
is  due  to  the  fact  that  a  Government  official  will  generally 
avoid  accepting  any  responsibility.  He  will  refer  the 
matter  to  his  senior,  and  Iris  senior  in  turn  will  refer  it  to 
someone  else.  In  other  words,  red  tape  springs  up— the  red 
tape  which  has  always  been  an  intolerable  millstone  around 
our  (jovernment  departments.  In  private  enterprise  a  man 
accepts  responsibilities  and  takes  the  consequences. 
Thoroughly  efficient  Government  service  will  never  be 
reached  until  the  Government  servant  is  equally  wiUing  to 
accept  responsibility  and  to  accept  the  consequences. 

Now,  defects  of  this  kind  give  rise  to  absolutely  inefficient 
working.  An  example  of  Government  control,  probably 
on  tliesc  principles,  given  in  "  The  T'imes  "  of  last  Monday, 
by  Mr.  P.  G.  Donald,  managing  director  of  Rownson, 
Drew  &  Clydesdale,  is  so  illuminating  that  we  reproduce  it 
herewith.  It  is  stated  that  the  goods  could  have  been 
delivered  in  six  to  eight  weeks.  Due  to  the  "  control,"  the 
period  occupied  was  seven  months.  The  Government 
Departments  concerned  are  indicated  by  the  letters  A  to  H. 
The  record  is  as  follows  :— 


4AI/17 

M/4M7 

2(1/4/17 

21/4/17 

24/4,17 

2r>/4/l7 
27/4/17 

l7/.'>/17 

2:i/r,/i7 
21  AVI  7 

111 '7/17 


25,7/17 
27/7/17 

2/S/I7 


Dcpt.  i\  or<l('r3  for  ur^'ciil.  wmk  in  li'rnni'i'. 
DPl)t..  .\  olTcr.s  t:)  annii).'c  <irliveiy  willi  Uopl-  H- 
Dept.  A  are  iwlvisixl  tlmt  2.'>  per  (*nl.  .it  llu-  ^oods  ronily. 
Dcpt.  A  Ht.atc  tlicy  <^amuit.  n«siat,  in  moving  the  goixls,  iiiid 
BU({(jcat  nniither  Dcpt. 

Dcpt.  (',  wc  arc  infurnu'd,  will  i;ivc  us  permits. 
Dcpt.  ('  uhUs  to  Hcc  oriuiiial  Govi-rnmcnt  orilcr. 
Dcpt.  ('  ri'tuHCH  to  UHHiat. 

Dcpt.  H,  after  three  weeks'  delay,  atate  tissislamc  will  be 
f(ivcn  UH. 

Dcpt.   ('  walicnH   up  and    asUcs  c.KplanatioiiH   why  we 
Hcourcd  (jciodH  from  (lie  nnulict  we  diil. 
Dcpt.  A  HlatcH  must  have  dirlivcry. 
Dept.  i)  has  to  be  written  to  for  furtlier  pn  iiiitH. 
Dept.    !•;  Hci/.cH  part  of  the  goodN  Ikmiuimi-  lli'pt.  1)  ha.s 
Riven  no  permit. 

Dept.  H  refern  uh  to  Dept.  I'' over  the  niiitl.  i. 
Dcpt.  1)  a»li.t  "  How  dare  wc  t  " 

Dcpt.  I)  MHUed  by  UH  to  K'VC  '■  piTMiit  (or  Mie  Iwilnnrc  of 
order." 

I>e|it.    D.  Htiilr   (uilliir   permit  niu»t   I"-  Haiel  loried   by 
Dept.  C. 
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24/8/17  Dept.  H  written  to  as  instructed  \v  Dept.  D. 

25'8/17  Dept.  H  states  we  should  apply  to  Dept.  A. 

28/8/17  Dept.  D  state  cannot  help  us  unless  Dept.  F  does. 

.'JO  '8/17  Dept.  D  still  regret  cannot  assist  u.s. 

3/9/17  Dept.  E  seizes  goods. 

17/9/17  Dept.  D  .sends  permit. 

5/11/17  Balance  of  gooils  received. 

The  reading  of  this  detailed  example  leads  to  the  con- 
clusion that  such  matters  are  handled  by  people  who  do  not 
realise  that  time  is  quite  as  important  as  money,  and  that 
to  toss  an  inquiry  about  from  one  department  to  another  is 
not  business.  In  other  words,  the  record  reveals  hopeless 
inefficiency.  Why  should  it  take  three  months  to  discover 
that  Department  D  must  act  and  then  another  two  months 
for  that  Department  to  take  action  ?  Is  this  the  sort  of 
record  that  helps  to  win  the  war  or  to  maintain  the  indus- 
tries of  this  country  ■'  We  fear  it  is  forgotten  that  .ship- 
building and  all  essential  products  depend  upon  thousands 


of  manufacturers,  and  if  these  are  delayed  by  incompetence 
in  this  way,  discouragement  and  diminution  of  output  are 
ine\atable. 

How  far  these  various  causes  may  have  accounted  for  the 
talhng  off  in  shipbuilding  dm-ing  the  past  two  months  it  is 
impossible  for  us  to  sav.  If,  however,  there  are  further 
questions  between  employers  and  employed  bearing  upon 
the  matter,  we  think  the  Government  would  be  well  advised 
to  appoint  a  Commission  to  inquire  into  the  facts  of  the  case. 
This  need  not  take  long.  Last  year  Commissions  were 
appointed  to  inquire  into  the  causes  of  industrial  unrest  ; 
the  work  was  well  done  and  was  accohiplished  in  a  remark- 
ably short  time.  If  similar  Commissions  were  appointed, 
and  were  to  vi.sit  each  of  the  main  shipyards,  we  do  not 
doubt  thev  would  verv  soon  reach  conclusions  as  to  the 
difficulties  experienced  by  both  employei-s  and  employed, 
and  the  result  might  be  eminentlv  beneficial. 


Problems   in    Atomic   Structure. 

{Concluded  from  page  752.) 


We  continue  our  accoiinl  ot  .■»ir  .1.  .J.  Thomson's  Koyal  In.stitution 
lectures. 

The  views  c.xpresse<l.  Prof.  Thomson  said  in  the  fourth  lecture, 
might  be  te«te<l  by  experiments  on  atoms,  in  the  tirst  instance  of  non- 
atomic  jiH.soM  like  helium,  in  wh'ch  there  was  no  d'fference  between 
atom  and  molecule.  Let  Fig.  2  represent  a  helium  utoni  with  twrt 
positive  charges  at  the  centre  ('  and  two  electrons  at  .1  and /<  at  dis- 
tance rf  from  ('.  When  another  •  charge  approached  from  I>  (in 
line  with  the  electroas)  .-I  would  be  attracted,  ('  rei)elled,  d  hence  be 
'hanged.     The  system   would  assimie  polarity  like  a  magnet,  the 


'  cntre  of  gravity  in  the  atom  would  be  disturbed,  and  the  a|)Ocilii' 
(lid 'let ive  capacity  k  woidil  Ik-  altere<l.  When  the  charge  approaclieil 
from  A'.  ('  would  Ik-  pushisl  away.  .1  and  //  be  attracted  and  the  con- 
hguraliim  wiiuhl  l>e  dinturlK-rl  in  a  <lilTerent  vMiy.  Now,  d  wan  given 
by  I  '/     7f'/4/i'.  anfl  in  1  em.'  of  giM  containing  A'  atomx  the  (it'     I) 

Nlionhl  be     AV(  8  f  8  :     V  4ir.  the  three  8  referring  tothe|K)Nitionof 

the  outer  charge  with  res^K-et  to  the  axiv.  .Y  wiin  known,  I:  would  be 
observed,  and  '/  cotdd  thus  Ih'  ealcidnted.  lie  found  d  ( Id-*  :i)cm. 
This  was  not  a  test  yet.  ho»e\er,  since  we  did  not  know  what  (/  really 
represented  ;  but  we  inuld  determiiii-  the  work  rii|uinMl  to  push  an 
<'le<'lron  out  of  the  heliiini  attmi  t  <■.,  t<i  ioinne  it.  Thai  nhoulil  be 
■Jl  volta  ;  px|)erinienlH  yielileil  a  little  over  2tl  vollx.  In  the  case  of 
hydrogen,  the  e\|N'riinenliil  ioniHatioii  |Hilential  vmim  nlhiut  II  volts. 
AiMuining  the  '/  lo  be  till-  «jime  for  the  hyilio^'cn  atom  (consi'itnig  of 
one  positive  and  one  ncuatne  eliarue)  a.s  for  hebuni,  and  cali'uliiting 
till-  h  from  the  abuM'  ei|iialion  for  I  >/,  the  resulting  ionisjition 
|Hitenlial  woidil  be  II  miIIh.      That  wun  a  conlirinatiiiii. 

Vassing  to  moleculi's.  Sir  •Ioni  ph  said  that  the  ••nnplenl  eonligura- 
lion  of  the  hydrogen  molecule  nnulcl  >k<  of  the  ty|ip  of  Fig.  3  :  but 
->honlil  that  ligiire  be  n  i<i|uaroor  a  rhoinbil«  ?  It  de|M<iide<l  u|i«n  the 
loni-s.  The  two  i-lis'tionM  held  the  two  .  together.  So  far  we  hint 
isKumed  the  fon'e  betwc<<n  two  cliiu-ge-t  of  lUMvpial  signs  to  be  repre 
Hente<l  by  (Ar  r>)  ( ',  ■  ').  .  .  (I),  but  IherepnU  mi  l>et  ween  two  |m>si 
live  charges  vary  willi  lln'  m\er»e  Kipiarelan.  Onlhat  \iew,  Kiy.  11 
would  Ih>ii  Hi|Uiire,  bill  tlicc>|iiillbriiim  wmllil  be  iiiflable.  If.  however, 
hiN  foriiiiiln  (I)  held  foi  iepii|j<iiin  ax  well,  then  the  I  wochargo*  would 
attract  one  anolher  nl  \  cry  uniall  dislnneen  UKtawd  of  re|>i<lling 
one  another  and  we  cmilil  iiiiderMaml  how  the  two  t  ehargen  of 
lieliuiii  hi-ld  together  wilhoiil  liiirKting  the  atom       In  that  ciuh<  the 


figure  would  be  a  rhombus,  built  up  of  two  eiiuilateral  triangles, 
equilibrium  would  be  stable,  and  the  I:  observation  agreed  within 
.1  [H>r  cent,  with  the  calculation. 

How  did  a  gas  become  luminous,  giving  a  siiectrum.  not  merely 
scattered  light  ?  On  the  ordinary  view,  the  electrons  wriggled  about 
under  external  shocks,  emitting  waves  ;  if  so.  a  gas  should  gradually 
become  more  and  more  lum-nous.  But  the  huninosity  set  in  sud- 
denly when  the  force  ini|>arted  a  minimum  critical  speed  to  the 
electron.  If  the  actual  ejection  of  an  electron  (or  its  return)  were 
requireil,  luminosity  should  lie  impossible  without  fre<»  electrons — 
I.e.,  without  ionisation  aiul  conductivity.  But  there  was,  r  g.. 
fluorescence  of  iodine  vapour  and  of  eosin  without  ionisation  and 
eonductivity.  Here  the  7  particles  (Lecture  II.)  came  in.  When 
one  particle  was  ejected,  causing  unit  change  in  the  value  of  li  (I), 
the  eUn-troits  would  fall  in  without  In-ing  eje<-ted,  a  new  e«]Uilibriuni 
would  be  establisheil,  and  the  energy  lilien>te<I  for  new  values  ft,  and 

/i.,  would  be  .Ic*  (       —       V  . .  (2).  where  .1  was  hirther  to  lie  doHned. 

If  /(,  corresponded  to  the  presence  of  yi  of  these  i>articles.  and/i,  to  g 

t>articles(/iand  7  being  integers). (2)wduW  l)e<'oim'  .lr*( I (3) 

.-Veeording  to  I'lanck.  the  radial  ion  pr»>duc»"<l  w  hen  energy  disap|irar<>d 
iKire  in  its  fre<|uencv  a  constant  ratio  t«>  the  energy  change,  niui 
formula  (!t)  was.  iiulee<l.  Uahner's  law  as  to  the  friHUiencv  relations 
in  the  lines  of  a  s|H-ctruin  series.  On  these  argiiment.s,  a  eom- 
paratively  small  nnmlH>r  of  7  |>articles  could  actx)ui\t  for  the  e.xistoncc 
of  many  lim-s.  since  the  nnmlH<r  of  jxissible  energy  changes  varied 
with  the  mitiare  of  the  numl>or  of  7  jwrtides.  .\inong  the  facts  in 
su|i|Kirt  of  Klich  a  view  were  the  extraonlinary  chances  ]in>duce<l  in 
the  apiM'iiranee  of  s|Hvtra  by  changes  ii\  ttic  pliy-nMl  or  elotrical 
coiulitions.     The  colour  of  dis»'hari:e  tul>.  >  lien    l^'jden 

jars  were  iiisertcl  in  the  ciniiit.  and  whn  -  of  the  tiiln- 

had   dilTerent  widllip.      When    the   elecli.'  t  ^.-    was   wilt 

through  iiienMiry  vajMnir  (In  a  bnlb  placcil  insulc  ilic  Mvondary  coil), 
the  glowing  va)Mtiir  wn.i  pink  near  the  gla.ss  ami  grrvit  at  the  centn*. 
aiul  the  s|Mvtra  of  the  twti  |tortions  were  i|uite  dilTerent.  This 
luminosity,  due  to  a  displacement  of  the  cle.lroii>  within  the  ehvt  roil, 
not  re<|inriiig  Iheir  e)eition.  could  be  umli  r -I,i.i.|  .11  tlic  furrc  t'tbr 
analogy.  The  tube  ltrtwe<Mi  a  t  chai;;c  ■ 
bably  not  l>e»traij;bl  ( I'ig.  1)  ;    if  tbeeli-.n 

lK>eome  twistol.  anil  the  loop  would  then  _  ;     ,_ 

eiiorg.V  with  it. 

S|M^'trit  wert<  then  iiiip|Mwr(i  (lifth  livliirel  lo  Ih>  (uvMliiefd  wlim 
an  atom   was  di^tiirlie*!.  a  7  parli' ''  '    '  '  '     '-,.11  was 

ilisplacisl   and  fell   into  a   new    c«|n  uiit   of 

energy    beiiii!   i>|iii\  ■dent    to   tlie   ii  ni!    in. 

Itaibation  wa.s  thu«  built  up  of  iiiiit-  .'I  .i,'!,.\.  >- li  .  li  l.'i  leguUr 
waveo  HhiMild  )•<<  of  the  -anie  |ii<ri>Hlirit  >  ;ind  pll.i'-c  How  was  thul 
uniformity  of  pha.se  so  un><l,  which  wa«  so  n-m.irkable  in  the  inter- 
fcrene*'  phenomena  of  MicheliMin,  when  very  long  IrniiiR  of  wavm 
WPTP  involved  ?  (hi  Xrwlon'n  KUmti^lion  of  "  lilii  of  <>nsy  rellcelion 
and  of  e.i.sy  triinsmis«ioii,°'  it  wiw  n  mutter  of  chance  whether  «  light 
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corpuscle  strik-ng  a  molecule  of  a  transparent  medium  w  as  reHccted 
or  trausniitted.  That  view  was  compatible  with  the  lecturer's 
electric  system.  Light  striking  a  transparent  medium  threw  the 
system  into  forced  vibrations  of  the  light  period,  not  of  the  mediums 
own  period.  If  the  arriving  miits  were  of  uniform  phase,  the  forced 
vibrations  settled  down,  and  there  was  no  loss  of  energy  ;  if  there 
were  rapid  changes  of  phase,  there  would  be  a  period  of  clisturbance, 
before  the  medium  could  adjust  itself  to  the  changed  period,  and 
there  would  be  absorptions  of  energy.  It  was  thus  the  medium 
which  exerted  a  sorting  action  and  made  the  originally  haphazard 
vibration  units  appear  uniform  On  these  arguments  there  should 
be  several  equilibriuirt  positions  in  the  atom  ;  if  in  one  atom  the 
electron  was  further  from  the  core  than  in  another,  the  former 
electron  would  more  easily  be  ejected,  and  the  atom  should  have 
the  greater  refractive  index.  But  we  could  not  separate  normal 
hydrogen  into  atoms  of  two  kinds ;  the  second  abnormal  condition 
might,  however,  be  produced  by  the  very  same  cause  which  gave 
rise  to  the  radiation.  The  greatest  energy  and  maximum  radiation 
frequency  would  correspond  to  the  greatest  displacement  of  the 
electron,  when  on  falling  in  it  approached  the  core  nearest  ;  there 
should  thus  be  a  limit  frequency,  and  the  Balmer  series  of  hydrogen, 
indeed,  converged  to  X  =  3,646,  where  the  lines  were  crowded:  as 
Schumann  and  Lyman  had  found  hj'drogen  lines  of  much  smaller  X, 
between  90(J  and  800,  however,  there  must  be  another  equilibrium 
position  still  nearer  the  core. 

Were  these  phenomena  of  the  atom  possible  also  in  the  compound 
molecule  '!  If  we  imagined  two  more  electrons  in  the  grouping  of 
Fig.  2,  they  might,  together  with  the  electrons  C  and  D,  arrange 
them-uelves  in  one  jilane  at  right  angles  to  the  paper,  so  that  the 
third  was  in  front  and  the  fourth  behind,  and  the  molecule  became 
an  octahedron,  in  which  each  electron  was  linked  with  two  others 
and  further  with  .1  and  B ;  that  would  be  a  single  bond  system. 
The  two  new  electrons  might  also  go,  the  one  close  to  A,  the  other 
close  to  B  (outside  the  figure,  but  in  its  plane),  and  thus  be  linked 
only  with  these  positive  cores,  each  by  a  double  bond.  If  the 
electrons  could  swing  round  from  one  position  into  the  other,  there 
would  l)e  a  change  of  bondages  without  ejection  of  electrons.  That 
might  account  for  colour  changes  not  accompanied  by  any  chemical 
changes ;  red  mercury  iodide  turned  deeper  red  and  then  yellow- 
on  heating  and  resumed  its  colour  on  cooling,  and  some  isomerides 
fluorcHced  apparently  while  j)a.ssing  from  one  modification  into  the 
other.  The  eje<,-tion  of  an  electron  would  also  lead  to  a  change  in 
the  bonds,  and  if  the  bonds  of  different  molecules  were  similar,  we 
could  understand  why  the  ioni.sation  potentials  of  .so  many  elements 
and  forniKumds  had  nearly  the  same  value  of  1(»  volts.  Franck  and 
Hertz  determined  the  ioni.sation  potentials  of  He2()o,  J*e  16  argon, 
12,  Hj  II,  O,  9,  Xj  7-5  volta  ;  Hughes' and  Dixon*  found  H^  10-2, 
O,  !»-2.  \j  7-7.  S  8-.5  (?),  Hg  10-2,  CI,  8-2,  CO  7-2,  NO  9-3,  HCl  9-5, 
CH,  <.)■-,,  and  Br,  CO.,  C,H,.  CjH,,  "CoHj,  all  lOor  9-9.  Thatagree- 
ment  almont  Kcemed  to  suggest  that  the  ionisation  depended  upon 
Kome  common  impurity  (H  7),  but  the  low  values  of  CO,  X,  CI,  &o., 
coulil  not  Ik-  exiilained  on  these  lines  ;  the  low  values  of  the  strongly 
electro. m-caiive  I'lenicnts  were  also  against  this  asKiimi)tion. 

H  the  combination  of  atoms  to  molecules  required  the  liberation 
lif  eUvtronjt,  an  one  might  fancy,  the  combination  should  set  up 
condiK  tivity.  That  wa«  not  ho,  however.  When  chlorine  and 
hydrogen  (xai  produced  by  electrolysis  of  HCl  and  dried)  were 
led  to  u  bulb  and  c-x|jow!d  to  a  beam  of  light,  two  electrodes  in  that 
bulb,  joined  to  a  elect  row  oik-,  <lid  not  reveal  a  trace  of  conducti- 
vity in  the  n'liirnbining  gimi«  (ilemonstration)  ;  occa,sionally  the 
•■xi>«-ntiiiiit  "iiili'd  ill  an  expliwion,  and  in  such  ca-sfw  there  might 
alio  be  ...iwlii,  tivity  jKjHsibly.  But  conductivity  was  not  observed 
.III,.,  .,(„.„  vaiMiunt  of  XO  (from  copper  and  nitric  acid)  united 
v, III,  ih.-  oxygen  of  the  air  to  brown  fumes  of  XOj. 

-■I  ■b.t.Jiih  thcti  rciiiniwl  to  the  i|iiirt<tioii  (Hc<:oail  lecture)  whether 
tb.  iiwiidMT  of  flo'lronii  in  an  atom  was  i'(|uiil  to  half  the  aloniic 
«.ii/l.i  I  2.  nn.|  «|Uiil  to  the  atomic  number  X.  as  was  iiHUally 
;'  i  illcr    than    tli.-w    viilucs,    ii«    he    liiniHelf    believed". 

I  M.-iit,  which  wiiH  Ihw.I  on  Kcatlering,  sliould  not  be 

!■  It    wiw   noleworlhy   in   Ibis  eonne.tion   that   (he 

'I  "     for  the  elenientK  lip  to  calcium,      ^  4(1  anyhow, 

"'■  uiderO  or  3,  with  two  est.iptioiui  (beryllium  0 

•"' '  '•)■     ThoexplaiMKioti.  he  thoiighl,  might  be  bound 

up  with  III.  .  ..iHlituti.in  of  the  nucl.MiK  built  up  of  unit  jioMilive 
chari/e*  ii.rt  rc|H-lliiiu  cine  anntlier,  an'l  he  ciiiiie  to  (ho  eoiicliiNion 
tha(  III.-  iiiiin)M-r  of  Ut-v  eli-'-tionx  wan  t«o  fewer  than  the  atomiir 
niiinb.r  (not  r»|iin|  to  S).  Tbil»  litliiiiin,  .1  7,  .  :{,  hIioiiIiI  on 
Ibr  .,i)i,r  ■  j,  ■  ),,.,  I  \  I)  2  :|  ,.!,.<  iroiiM  iiiid  lie  (rivaleiil  ;  but 
''  '  re  wer.Miiily  3     2     (nx)  cloetronw,  the 

*  '  iinilarly  i  nrboii.  A  -  12,  ^     0.  .  /2     fl 

"''■'  .  but   on  the  leeturor'H  vi.—    •*     "     I 

•  ■'  I'byiicAl  B«»l»w,"  November,  1017." 


electrons  and  fom-  valencies.  He  supposed  that  the  atom  of  any 
element  (not  considering  hydrogen)  contained  the  nucleus  of  a 
kind  of  helium  residue,  consisting  of  4  +  charges  held  together 
by  two  electrons  ;  he  further  assumed  that  there  was  an  "in\  cim-  " 
nucleus  of  4  more  negative  charges  ;  these  four  electrons  could  not 
be  balanced  (second  lecture)  by  2  n-  charges,  but  required  3  or  4  ^ 
units  ;  the  general  structure  would  be  tetrahedral,  the  electrons 
being  at  the  corner,  and  the  3  or  4  +  charges  inside.  On  that  argu- 
ment all  atomic  weights  (roughly  integers)  representing  the  number 
of  positive  charges,  should  be  multiples  of  4  plus  a  remainder, 
viz.,  4^+0,  4/j-f  3,  4_p+4  (leaving  out  the  exceptional  remainder 

1  and  2).  In  the  case  of  lithium  there  might  be  one  helium  nucleus 
with  4  positive  charges  at  the  centre,  2  electrons  embedded  in  them, 
and  further  one  inverse  nucleus  of  4  electrons  holding  3  positive 
charges  in  equilibrium  ;  to  make  the  atom  neutral,  one  more  elec-tron 
w-ou!d  be  required,  and  this  seventh  electron  would  be  free  on  the 
outer  ring  or  shell,,and  represent  the  valency.     Carbon  would  contain 

2  helium  imits  (each  of  4+  and  2  — ),  and  an  inverse  nucleus  of 
4  —  and  4  +,  giving  12  +  charges  and  8  —  ;  four  of  the  latter  would 
be  in  the  outer  shell  and  determine  the  valency.  He  admitted  that 
the  suggested  structiu-es  were  peculiar. 

In  his  sixth  (last)  lecture  Sir  Joseph  Thomson  first  referred  again 
to  the  two  elements  which  w-ere  exceptional  as  to  the  remainder 
left  when  the  atomic  weight  was  divided  by  4,  namely  berylliimi  9, 
and  nitrogen  14.  He  had  not  investigated  beryllium.  Nitrogen 
he  had  submitted  to  hundreds  of  positive-rays  analyses  which  de- 
pended merely  upon  the  atomic  weight,  and  not  upon  any  chemical 
properties  ;  nitrogen  was  very  favourable  for  this  test,  since  its 
paraboUc  spectrum  fell  betw-een  those  of  oxygen  and  carbon  ;  the 
resulting  value  was  14,  correct  within  1  part  in  l,0(K).  That  dis- 
posed also  of  the  repeatedly  raised  objection  that  nitrogen  might  be 
a  mixture  of  two  isotopes,  i.e.,  elements  of  identical  properties, 
chemically  inseparable,  yet  differing  as  to  atomic  w-eight.  Thus 
nitrogen  (and  beryllium  as  well)  seemed  to  have  a  special  atomic 
structure — an  interesting  problem. 

When  the  atomic  w-eights  were  plotted  as  ordinates  against  the 
atomic  numbers,  they  all  fell  more  or  less  on  one  straight  line  (the 
odd  and  even  numbers  on  opposite  sides)  ;    but  the  line  really  con- 
sisted of  three  sections,  separated  by  two  gaps,  the  second  section 
being  shifted  a  Uttle  higher  up  with  respect  to  the  first,  and  the 
third  again  shifted.     Now-  there  were  no  elements  missing  in  those 
gaps.     If  the  elements  in  the  second  section  (from  Ca=40  up  to 
gallium,    Ga=69-9)    contained    two    helium    residues    (electrically 
neutral),  instead  of  one,  the  atomic  weight  would  change  by  4,  but 
the  free  electrons  and  chemical  properties  would  remain  michanged. 
It  was  noteworthy  that  near  the  first  gap  were  argon  (39-9),  which 
chemically  did  not  fit  in  that  place  of  the  periodic  table,  and  potas- 
sium,  the   latter   being   the   oidy   decidedly   radio-active   element 
(Campbell)  of  low  atomic  weight ;  the  former  atomic  weight  ought  to  be 
.4^^3(3,  not  40.     Further,  in  the  liist  section  eight  elements  made 
up  the  short  period  of  recurring  similar  cbemical  iiroporlies,  whilst 
the   long   period   of   the   second   section   consisted   of   twice   eight 
elements  ;     thus    bromine   was   the    1 6th    element   after   chlorine, 
whilst  chlorine  was  eighth  after  fluorine.     The   properties  might 
depend  also  on  the  arrangement  of  the  jiositive  core,  not  merely 
on    the   electrons.     Plotting   his   atomic   luimbers    N    against   the 
square  root  of  the  frequency  of  the  characteristic  radiation,  Moseley 
hadfound  A'— i'=\/  (frequency),  and  suppo.sed  this  S  to  be  approxi- 
mately constant  ;    in  the  lectiner's  view  the  slight  disturbances  of 
the  curves  (straight  lines)  would  bo  explained  if  the  outer  rings  of 
electrons  and  their  absolute  numbers  had  also  some  influence,  not 
otfly  the  iiuuM-  ring.     Tb.at  looked  so  from  the  various  fluorescence 
glows   (reddish,   green,    blue,    &c.)    of   different   substances   imder 
bombardment  by  soft  (slow)  cathode  rays  :    in  separating  the  rare 
earths  Crookes   had  found  this  glow   peculiarly  sensitive  to  slight 
impurities.     The  great  differences  in  the  absorption  spectra  of  the 
two  didymiinu  (neo  and  jirasce  dyminin)  were  Hkcwise  noteworthy 
in  this  resiled. 

.Sir  .loHi'ph  linally  reverted  to  the  fad  Hint  uuist  atomic  weights 
were  very  nearly,  but  not  quite,  integers,  being  generally  slightly 
Hinallor,  but  in  four  leases  (liciy Ilium,  magnesium,  silicon,  chlorine) 
slighlly  greater,  taking  hydrogen  H  I  as  unit,  and  not  (as 
c:lieinists  do)  oxygen  O  16,  when  II  l-OIIS.  It  had  been  suggested 
that  rhemiciil  mmbination  was  accomiianied  by  a  slight  ilmnge  in 
ina.HS  :  but  Landolt  and  others  had  failed  to  establish  any  change. 
At  Cambridge  (hey  had  attempted  to  determine  whether  the  ratio 
woight/inii.Hs  was  iibnurmal  for  radio-active  Hubstances  ;  they  had 
made  piMiduliMii  bobs  of  radium  and  uranium,  metal  or  conipouiids. 
bill  Im.l  found  the  ratio  constant  within  I  :  Id.OIKI.  and  /ccman 
•piite  rc.eiilly  bad  confirmed  these  experiments  within  I  :  1.0(10.(100. 
If  there  were  any  ehaiiges  they  slioiild  l]c  in  the  core  and  atlect  (he 
atomic  weight  and  its  deviation  from  the  integer  value.      He  had 
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hence  examined  chlorine  by  positive-ray  analysis,  as  chlorine  (35-2) 
exceeded  the  integer  value  most ;  but  his  analysis  conhmied  the 
chemical.  If  there  were  a  conden.sation  of  the  particles  into  the 
cores  of  combining  atoms,  the  exceptional  position  of  the  four 
elements  mentioned  (Be,  Mg,  Si,  CI)  was  a  critical  difficulty.  But  the 
energy  changes  accompanj-ing  changes  in  weight  would  be  enormous. 
If  that  change  were  to  move  with  the  velocity  of  light,  we 
should  have  to  tleal  with  energies  of  the  order  of  chemical  combina- 
tion. If  the  atomic  weight  of  hydrogen  changed  from  1-008  to  1, 
the  energy  liberated  per  gramme  would  be  equivalent  to  the  energy 
ref)  uired  to  raise  10"  tons  by  45m.  In  the  case  of  chlorine  that  energy 
would  be  stored  up  in  the  atom.  These  considerations  might  throw 
light  on  the  problem  of  irravitation.  Hence,  it  was  most  desirable  to 
check  the  atomic  weights  most  carefully — after  the  war. 


Correspondence. 


THE   STIFFNESS   (JF   PLATE-BUILT   TL'KBU-ROTORS. 

TO   THE    EniTOR   OF   THE    ELECTRICIAN. 

Sir  :  A  misconception  has  on  some  occasions  arisen  upon  an 
important  point  in  connection  with  the  stiffness  of  plate-built 
rotors  assembled  without  through  shafts.  This  confusion  of 
idca.s  was  again  apparent  in  a  Paper  recently  read  before  the 
Institution  of  Electrical  Enj^ineers,  and  the  few  remarks  upon 
t)ie  matter  which  I  had  the  o])p<)rtunity  of  making  during  the 
lncu.ssion  evdently  failed  to  clear  it  up.  I  shall  much  apprc- 
'  late  it  if  you  will  kindly  extend  the  hospitality  of  youi 
columns  for  tliis  puipose. 

To  avoid  masking  the  really  simple  underlying  idea  by  any 
jargon  of  mathematical  .symbols  I  content  myself  in  the  follow- 
ing with  a  common-sense  illu.stra  ion  in  preference  to  a  formal 
demonstration. 

The  typo  of  rotor  under  di.scussion  is  built  up  of  a  numbei  of 
thick  plates  rabetted  into  one  another,  and  held  together  by 
four  large  bolts  near  the  periphery  ;  the  plates  are  solid  to 
the  centre,  th<"re  being  no  central  shaft  through  them.  The 
question  under  di'bate  is  whether  the  stiffness  of  the  structure 
is  deterininc'd  merely  by  tlie  bolt  cross-sectional  areas  multi- 
plied by  the  .s<|uares  of  their  distances  from  the  centre  ;  or 
whethiT  the  com|)ressive  areas  of  the  plates  around  the  bolts 
are  to  be  included  in  determining  the  effective  moment  of  in- 
ertia of  cro.ss-.section  for  l)ending  effects  ;  and.  as  a  corollary, 
wliether  the  writer  is  correct  in  stating  thai  the  range  of  stress 
varinliitii  in  the  bolts  as  the  rotor  revolves,  is  much  lower  with 
the  bolts  properly  tightened  than  when  they  are  loose.  The 
niattei  is  somewhat  akin  to  the  problem  of  the  sharing  of  a  load 
between  two  tie  rods  having  different  niodidi  of  elasticity  (/;')  ; 
the  b)os(!  rotor  has  a  small  effective  /s  in  places,  while  the  tight 
one  has  ever^'where  the  same  value  of  /','  as  the  bo  ts  have. 
Or,  again,  oin-  may  ri'b'r  to  tin-  somewliat  analogous  case  of  the 
change  of  ti'iision  in  i  ylinder  cover  studs  when  steam  pressure 
comes  on. 

The  e.\agj<erate(l  illustration  I  will  take  is  tliat  of  tjii-  steel 
beam  of  reclani;iiiar  section  sliown  in  Fig.  I.  It  has  two  small 
longitudinal  holes  drilled  synirm-trically  Jiear  fhi'  top  and 
iHiMom  surfiM'i's,  and  through  each  hole  is  passed  n  steel  wire 
.incliored  at  each  end  face  of  tlie  beam  with  suitjible  doviees 
lor  putting  any  ilesired  ti'nsion  on  the  wire.  Ah  long  na  all 
HtresH4-H  remain  within  the  I'laMtie  ningi>.  any  cniise  wliii'h 
stretcheM  Blli'li  a  wjre  bv.  .say,  one-tenth  of  |  per  cent.,  gives  to 
all  inli-ntH  and  piirposi's,  the  same  ikilditionul  lb.  pei  N(|uare 
iiii'h  sIri'MM  ill  the  wire,  wlielhei  wi-  start  wilhiiii  initial  tension  of 
I  lb.  |ier  «<|imre  inch  or  of  ."id.lHMI  namely,  it  gives  us  one- 
tenth  of  I  per  cent,  of  E.  or,  miy,  .'li»,(XN)  jb.  per  MjUrtre  in<h 

ndditloiiul  Ntresn.  We  may,  therefore,  iletermine  the  Ntreits 
\uriiitioii  solely  bv  t|ic  leiiKtIi  variation.  If  now  l)io  hiil<<  had 
not  been  drilleil,  tin-  •<lrcKM  in  a  fibre  of  I  lie  beam  at  A  and  at  a 
given  I  roHH  section  jdon^  the  length  of  the  biniii  would  liave 

I n  (Mij'l).  where  M  in  the  liendiiig  iiitMiieni  at  the  .Heition 

III  <|iiestioli.  and  /  i-<  the  moment  of  inertia  of  I  rosM  seetloii  of 
•  he  beiilii.  The  lolal  iXtenNinn  of  tills  librc  (roin  end  to  end 
of  the  beam  would  have  bei-n  {l.M^fjHI).  where  M„  \n  the  mean 

vab f  M  taken  o\er  ijie  length  of  the  beam      Tliiit  will  linn 

niso  be  111.'  exii'lislon  of  the  itmall  wire  in  the  hole  first  nsKUIned. 


The  additional  stress,  therefore,  which  is  superposed  upon  the 
initial  wire  stress,  by  reason  of  the  bending  moments,  is  MQ-yjI- 
that  is  to  say,  it  is  the  same  as  the  average  (over  the  beam 
length)  of  the  fibre  stress  in  the  same  location  {A)  in  the  solid 
beam,  this  fibre  stress  being  determined  by  considering  the 
moment  of  intertia  of  the  total  beam  cross-section. 

Now,  let  us  assume  that  the  beam  is  relieved  of  all  bending 
moments,  and  that  these  wires  are  tightened  up  until  they 
produce  a  uniform  ompressive  stress  (/)  at  all  beam  sections. 
Having  done  this  let  a  bending  moment  be  applied  to  the  beam, 
but  such  that  at  no  cross-section  does  it  exceed  the  value  (If'd). 
We  then  have  compressive  stress  everywhere  in  the  beam 
material  and  tension  in  the  wires  ;  and,  on  accoimt  of  the 
linear  stress-strain  relations  the  deflection  of  the  beam  is  the 
same  as  though  there  were  no  initial  stresses.  Since  the  whole 
beam  material  is  under  compression,  it  will  make  no  difference 
if  we  cut  it  through  at  any  one  or  more  places,  duly  providing 
for  shear  bv  labetting.  That  is  to  say,  in  such  a  beam  cut 
through  and  lield  together  by  tension  wires,  the  additional 
stress  im[X)sed  upon  the  wires  when  a  bending  moment  is  ap- 
plied is  (J/qI/i  /),  as  explained  above,  and  where  /  is  the  moment 
of  inertia  of  the  whole  beam-section  rectangle,  including  the 
large  compressive  areas  around  the  wire  holes.  This  result  is 
independent  of  the    cro.ss-se  tional  area  of  the  small  wires. 


-Length  of  bearrrL 


.Mso  the  deflection  of  the  many-i>art  beam  is  the  .same  iw*  that 
of  the  solid  one  umler  the  sjime  bending  moment.  On  th« 
other  hatiil.  were  tin-  wires  to  be  so  slaik  that  U|xm  applying 
thi-  bending  moment  the  beam  eompre.s.sion  vani.shed  at  all 
places  i-xcept  near  the  top  edge  (.w  Fig.  2),  the  area  to  bo 
innsideri'd  in  determining  the  effective  moment  of  inertia  of 
cni.Hs  section  would  be  merely  llio  cri.!W-!ii>olio«s  of  the  wir»8 
themselves,  and  thai  of  the  local  compression  region  at  the  top 
edge.  In  this  case,  then,  the  additional  sire.is  upon  the  wiio» 
impose  I  by  the  Inn  ing  momenls  woull  Oo,  en  I  ii|on  iho 
wire  ro.H,H' ecton  an  I  it'  initial  ten  ion.  an i  iniglil  Iw  any 
1  umber  of  times  l)ie  prcv  o  s  \  niue. 

In  determining  the  tigunv*  for  the  fuibo  rotor  eiwe.  which  1 
gave  al  the  Insliiiiiion  discussion  vir.arangeo  ni  nvso  of  1^^M 
than  2  p<r  ceni.  (or  the  longitudinal  boll*<  I  had  not  in- 
<*luded  all  iIh'  eoini'resHive  area,  but  only  that  of  a  lintit(»d 
region  arouml  Hie  boll  holes,  in  onier  to  remain  very  i-tinserva- 
tivi'.  It  should  further  bo  |HiintiMl  out.  that  while  this  con- 
siderable reiliiclii>n  in  the  range  of  sire,*...  accnuvi  from  tight 
IhiIIji.  the  I'fTeti  is  not  H  grailually  piogn'ssive  and  therefore 
iMi/r/lm/r  one.     Once   the   initial   l>olt    tension   ha-s  atUined  A 
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figure  siiificient  to  produce  a  •'  tight  rotor,"  the  full  effect  has 
been  obtained. 

Finally,  where  the  type  of  longitudinal  b|olt  referred  to  at 
the  Institution  discussion  is  used  (see  Fig.  3),  the  further 
refinement  can  readily  be  made,  if  desired,  of  slightly  tapering 
down  the  section  towards  the  mid-point  of  the  bolt-length,  so 
that  the  stress  range  e  erywhere  is  that  corresponding  to  the 
similarly  located  fibres  of  the  solid  rotor,  instead  of  being  uni- 
form throughout  the  bolt  length  and  equal  to  the  areniye  figure 
for  the  corresponding  fibres. — I  am,  &c., 

London.  March  23.  A.  B.  Field. 

■PEOF.  PERRYS"(?)  HARMONIC  ANALYSIS. 

TO   THE   EDITOR    OF   THE   ELECTRICIAN. 

Sir  :  When  an  English  student  has  made  and  explained  a 
useful  discovery,  he  seldom  gets  anything  more  than  the 
honour  of  having  done  so,  and  one  therefore  cannot  too 
strongly  denounce  a  conspiracy  to  rob  him  of  this,  such  as  now 
appears  to  e.xist  in  the  case  of  Mr.  Wedmore  and  his  method  of 
harmonic  analysis. 

This  method  is  explained  in  the  ""  Journal  "  of  the  Institution 
of  Electrical  Engineers  for  1896  ;  and  as  Prof.  Perr\'  had  pre- 
viously invented  a  method  of  effecting  the  same  object,  he  can 
be  excused  for  not  at  first  having  fully  recognised  the  superiority 
of  the  new  inethod.  But  he  cannot  be  excused  for  having 
eventually  adopted  this  metliod  in  a  way  that  makes  it  appear 
to  be  his  own.  I  have  before  me  a  work  on  practical  mathe- 
matics by  Usherwood  and  Trimble,  published  by  Macmillan 
•n  l!tl6,  with  a  section  devoted  to  the  explanation  of  Mr 
iVediiioie's  method  :  but  it  is  headed  '■  Perry's  Tabular 
Mi-thoij,"  and  there  is  no  mention  whatever  of  Mr.  Wedmore. 
Mr.  Trimble  may  be  genuinely  under  the  impression  that  the 
method  really  i.s  Prof.  Perry's  :  but  I  regret  to  say  that  this 
cannot  be  the  case  with  Mr.  Uslierwood,  for  I  have  now  seen  a 
|janiphlet  written  by  him  and  published  by  the  Board  of 
Education  in  1912  which  shows  that  he  even  then  knew  this 
was  ■■  Wedmore"s  method.' 

3Ie»srH.  Macmillan  refuse  to  di.scuss  the  matter,  and  it  there- 
fore appears  that  u  great  injustice  is  going  to  be  done  to  Mr. 
Wedmore  unless  some  fair-minded  editor  of  a  widely-read 
oumal  will  allow  the  matter  to  be  dealt  with  in  his  columns.— 
'am,  &.C., 

Newcastle-on-Tyne,  March  23.  W.  F.  Dunton. 
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fol!owini4 '»  an  account  of  a  discussion  which  took  place 
the  We«tern  Local  !-'ectio  i  of  tlielastitutionof  Electrical 
'•rs  on  Mr.  Wedmore "s  i'aper  on  tjie  above,  subject.  An 
the    I'aper    appeared    in   The  Electrician  of 

N  (.Mr.  H.  I.  ItoKcm)  Huid  tlmt  Mr.  WVilimirc'H  nddrcHH 

I  t..  ,1    \.ti    i/.Mjil   diHciiHMioii.     Thu  reimrt  of  Hio  Coiil 

wan   iiioNl   Vttluublc.     If   tlicir   priipoHalH 

HlftliotiH  wcro  wirrii'd  imt,  wo  cc  iild  hiivc 

I  V.  Iiiili  u'lnild  Jiuvo  an  iiuportiiiil,  liciiriiin 

."•iiiriiiK  "'   output.      If  wc  coiild 

'lid  not,  ln<  piiid.     Sonic  HtepH  iiiiihI 

-  r  supply  of  piiwiT  than  nt  prewnt 

I'lit  down  in  lln-  viirioUH  induNtricB. 

■1  nioit  intrrcBtinx  nnd  inBtrunlivc. 

It  I'lTtiijii  (nri'uniHtiini'CB  It  Ik  ri)jlit 

'  I    lo  drill  with  ciTtfiin  output,  or 

!■  d,     Mr.    SVi'dinore  Htftl<d  that.  In 

,   •  lit.  of  thx  BVBteni   wan  i-nrtln'd,  all 

■  lid  williiiit  M.rloiiB  volliiKi.  dlBturlianiii', 

f  .  alil..  IniiltB  wax  o(  thin  iliaracUT.      Ilo 

iMi  .arlh  ti.»i«t.anr..  on  a  neutral  and  waB 

■ilriil  rr^iHtftlioi-K,  thr  In.ul.lc  would 

■  H  ml...  lai'li  on<-  of  I  hi-  iiKcrmitoiB. 
Innii-  on  till-  ni'iilral.  'J'lw  author, 
iw.M.  BdjniM'nt  MiTtion*  n'markid 

■  I"-  lo  Iranxfcr  at  j^  hiKluT  pi.wcr 
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it  from  the  machine  or  machines  tied  to  the  section  in  question."  That 
was  extremely  interesting,  and  deserved  careful  consideration  in  all 
inter-connection  schemes. 

Mr.  S.  F.  W-AXKEB  said  that  the  Paper  required  an  immense  amount  of 
stiudy.  Reactance  was  going  to  be  a  splendid  "  instrument,"  He  had 
studied  very  carefuUy  the  report  of  the  Coal  Conervation  Sub-Com- 
mittee. The  a.ithor  referred  to  100,000  k.v.a.,  but  we  might  not  stop 
at  that.  Why  not  have  purely  overhead  and  purely  underground 
bus  bar  systems  receiving  current  from  every  possible  station  in  the 
kingdom  and  deliver  current  to  everybody  who  wants  it  ?  Why  not 
deal  with  every  source  of  power  available  and  deliver  it  all  to  <  ne  system 
— a  system  of  cable,  rmining  north  and  south,  east  and  west,  tapping 
every  source  of  power  ?  The  water-power  in  the  Highlands  cf  Scotland 
and  all  the  heat  that  was  going  to  waste  in  iron  works,  steel  furnaces, 
gas  works,  could  be  harnessed  and  delivered. 

Mr.  H.  F.4RADAY  Proctop.  said  that  many  people  had  fallen  into  an 
error  in  construing  the  interim  report  of  the  Coal  Conservation  Sub- 
Committee.  The  re.port  did  not  suggest  that  there  should  be  16  generat- 
ing stations,  only  that  the  country  should  be  divided  up  into  16  genera- 
tion areas.  There  might  be  half  a  dozen  stations  in  each  of  these  areas. 
The  report  was  only  issued  a  month  or  two  ago  to  the  public,  but  the 
suggestion  for  16  areas  was  put  forward  by  the  Linking-up  Committee 
some  18  months  ago.  Again  Mr.  Walker  mentioned  the  utilisation  of 
other  sources  of  power.  The  report  suggested  the  use  of  waste  heat 
from  blast  furnaces,  and  generating  stations  in  the  future  would  not 
be  merely  electric  generating  stations  ;  they  would  have,  perhaps,  gas 
and  all  other  works  for  by-products  ;  the  only  difficulty  would  be  to 
know  which  was  the  by  cr  main  product. 

Mr.  W.  Nairn  remarked  that  so  long  as  the  distribution  system  was 
sound  there  was  no  difficulty  in  handling  on  the  network  the  100,000 
k.v.a.  which  the  author  took  as  his  typical  station  output :  the  diffi- 
culties only  arising  when  a  fault  occurred  on  the  system.  The  matter 
of  primary  importance  was  to  have  reliable  protective  gear  installed 
which  would  disconnect  the  fault  as  speedily  as  possible,  the  reactances 
having  only  a  secondary  duty,  viz..  to  stem  the  rush  of  current  to  the 
fault  until  the  protective  gear  had  done  its  work.  The  faults  might 
occur  (1)  on  the  main  or  overhead  lines,  and  (2)  on  the  switchgear  or 
'bus  bars  in  the  sub-stations.  Thanks  to  the  valuable  research  work 
which  was  carried  on  on  the  North- East  coast,  there  were  the  Merz- 
Price  and  Merz- Hunter  protective  systems  which  might  be  safely  left 
to  take  charge  of  faults  of  the  first  class,  but  'bus  bar  faults  were  a  more 
difficult  problem.  No  protective  gear  available  would  prevent  such  faults 
being  thrown  back  on  to  the  power  station  overload  relays.  The  author 
mentioned  the  use  of  fixed  time  limit  relays  wliich  gi-aded  settings,  but 
such  relays  were  useless  <  utside  the  power  station  for  clearing  such 
faults.  It  would  be  interesting  to  know  how  the  author  propcsed  to 
install  them  on.  say,  a  simple  ring  main.  The  question  of  'bus  bar  faults 
was  another  of  the  limiting  factors  in  the  extension  of  super-networks. 
To  ensure  a  reliable  supply,  it  was  necessary  to  divide  the  network  into 
rings  of  reasonable  capacity  not  si  lidly  linked  together,  and  if  power  was 
to  be  inter-changed  between  power  stations  cf  large  size  it  should  be 
done  tlu-ougli  separate  trunk  feeders  and  not  tlu-ough  the  network. 
The  autlior  save  the  size  of  the  individual  units  for  a  station  with 
.'".O.OOO  kw.  output,  viz.,  1^.50,000  k.v.a.  unit,  and  3^25,000  k.v.a, 
units,  tlio  .■30,(l00k,v,a,  set  being  used  when  available.  He  thought  that 
this  would  make  a  most  unsatisfactory  statiim,  as  he  did  not  consider 
it  .safe  U-  handle  such  a  large  load  as  .'50,000  k.v.a.  with  only  one  set 
running.  \  it  less  than  three  units  of  suitable  size  should  be  used  on 
such  a  load,  and  if  one  dropjied  out  tlie  remaining  two  units  would  at  least 
maintain  an  impaired  supplv  until  the  spare  machine  was  switched  in. 
The  particulars  given  regarding  reactances  were  most  valuable.  Whilst 
their  installation  in  generator  circuits  and  in  'bus  bar  sections  was  no 
doubt  justified,  the  difficulty  of  prc-detcrmining  tlie  current  on  extensive 
networks  would  prevent  their  extended  use  in  this  pi  sition.  The  ques- 
tion of  whether  the  reactance  on  the  generator  circuit  should  be  external 
or  internal  was  a  question  for  the  designer  if  the  machine,  and  as  scon 
as  maker.*;  ceased  attributing  Iireakdowns  cf  generators  tc  faidls  on  the 
external  lircuits,  so  soon  would  power  station  engineer,  be  only  too 
pleasec'  tr  dispense  with  the  external  reactance.  In  conclusion,  he  w,.uld 
like  to  ask  the  autlior  the  size  in  current  carrying  capacity  of  the  largest 
threc-iihasc  oOO  volt  automatic  oil  switch  now  available. 

Mr.  I.  iV.  1).  Pkdlkr  remai'kcd  tliat  the  iiutlu  r  was  not  favnurably 
dispoBcd  to  the  installation  ot  impedanic  coils  actually  in,  the  conductcrs 
of  the  feeders  transmitting  load  under  normal  conilitii  ns.  Would  ho 
ooneider  it  priicticable  tc,  install  the  before- mentioned  impedance  coil' 
in  the  cindurlors  of  seimrate  feeders  providing  they  -vverc  normally 
Hhortciriuilcil  wit  h  an  oil  switcli.  the  maximum  cut-out  of  whii  h  should 
lie  devoid  of  I11IV  time  limit,  ho  tlmt  in  the  event  i  f  a  rush  i  f  current  duo 
to  a  fault  the  oil  switch  woidil  o|ien  iuumiliately.  giving  the  desired 
choKing  elTcct  iiH  alTorilcil  liy  an  iiiipcdiiiuc  coil  before  tile  rush  of  current 
rlBCH  to  lis  miiNimum  ?  This  i|ues(ioii  depended  entirely  uiion  the  lime 
limit  of  thi.  CI  t-out  under  the  ciinililion.s  of  fault  iirevaijing. 

iMr.  (',  T.  .\i,l.AN  said  he  had  experienced  less  troulile  with  pi  h^  lines 
than  with  underground  cables,  and  was  of  opinion  that  external  reac- 
tance was  of  little  ui-e  Iicciiuhc  of  slep-down  transformers.  The  sub- 
ilivi»ion  of  Hwitohgeiir  waN  a  very  important  laiint^  nnd  he  aiiproved  tho 
tendency  of  Hwitiihgenr  manufailiirerH  to  increase  the  suli-divisions, 
(Iiiidil  tli»diithnr  (five  some  idea  of  the  time  operation  of  the  i  Id  and  pre- 
sent l.yp..H  of  icIiivB  ?  lie  wiuld  prefer  tc,  take  ini|>cilance  out  of  feederB, 
nnd  would  lilir  t.o  mU  whether  reactancep  without  iron  cores  required 
more  riMiiii  than  tin  hc  containing  iron  ?  Current  IrnnKformera  b1  ould 
be  na  large  ax  jK'KHilile, 
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Electric  Kq u ijiineiit  of  Poplar  N a tional 
Kitchen  and  Restaurant, 


I,orii  HhoncUla  (the  l"i(o<l  Controller)  ojtened  tlie  secniiil  of  London's 
national  lit<hens  at  Bow  Baths,  Roman  Road,  Poplar,  E.,  on  Tuesday, 
.Afarch  2(5.  A  feature  of  the  equipment  is  the  use  of  electrical  apparatus 
for  baking,  roa-sting  and  boiling  purposes.  The  t'u-st-class  swimming 
bath,  which  is  temporarily  boarded  over,  has  been  fitted  out  for  alength 
of  about  40  ft.  a.s  a  kitchen,  and  the  rest  of  the  space,  about  100  ft.,  is 
provided  with  tables  and  chairs,  so  that  food  purchased  at  the  kitchen 
countt-r  can  be  eaten  in  comfort  ( n  the  premises.  The  Poplar  Bor(  ugh 
Council  electricity  department  supi)ly  energy  for  the  electrical  apparatus 
an''  have  run  in  two  100  amperes  2.S0  vclt  services,  one  on  each  .'ide  of 
the  three-wire  system.  The  cooking  equipment  has  been  installed  by 
the  Staines  Kitchen  Equipment  Co.,  Ltd.,  and  comprises  both  sttam 
and  electrical  apparatus.  St«am  is  used  for  four  st^am  Ixiilers,  two 
20  gallv>n  and  two  l.j  gallon  and  one  six-chamlx'r  pudding  steamer; 
the  rest  of  the  equipment  is  electrical,  and  has  l>ecn  supplied  by  the 
Brcmptfm  &  Kensington  .\cces.«orie3  Cc,  Ltd.,  of  Earl's  Court-road, 
Londi  n,  S.W.  It  includes  a  large  pastry  oven  ;i  ft.  0  in.  wiile  by 
IJ  ft.  2  in.  deep  by  4  ft.  4  in.  high,  divided  into  three  oven.s,  each  having 
a  loading  of  4.'>  kw.  with  si.x-heats  [x-r  oven  ;  these  ovens  are  used  for 
cooking  rice  puddings,  >V-c.  There  are  also  three  large  roasting  ovens 
each  loaded  to  3  kw..  and  having  three. heat  control.  The  boiling  plate 
equipment  comprises  three  B.  &  K.  hotplates  of  the  <dosed  typo,  each 
loailerl  to  I,4(K)  watts  with  three-heat  control  and  six  t  f  the  open  type 
with  similar  control,  and  having  a  loadini;  of  1,400  watts  each.  A  moti  r- 
driven  mincer  which  is  oiK'ratcd  through  gearing  and  a  potato  peeling 
machine,  which  is  driven  by  l>elt  from  the  mincer  motcr,  form  part  i  fthc 
electrical  equipment.  .\  Belling  standardised  oven  of  ti  kw.  loai'ing 
and  with  six-heat  control  is  also  inu.se.  The  kitchen  and  restaurant 
was  officially  inspcctcil  and  o|»ened  by  Lord  Khondila  on  Tuesday, 
and  in  the  course  of  his  sjieech.  Lord  Hhondda  referred  to  the  growth 
of  the  national  kitchen  movement.  What  was  tn-ing  done  in  Poplar 
would,  he  hoped,  \>c  also  done  throughout  the  country,  and  his  object  was 
to  establish  kitchens,  nut  only  for  the  working  clas-ses  but  for  all  cla.«ises. 
The  .Vlinistry  if  Kood  was  prepare<l  to  ailvise  local  authorities  upon  the 
installation  of  kitc^hens  if  information  was  supplied  as  to  IIm-  nunilK-r 
of  people  U)  \x-  catered  for.  Xatii  nal  kitchens  were  a  fcrin  if  war  in- 
surance ;  they  ould  be  self-supporting  and  would  unque.-'tiimably 
economise  food.  He  ex|K'cted  that  during  the  next  three  im  nths  some 
2,000  kit<>hens  woidd  b<'  o|x-ned  in  ilifferent  parts  of  the  conntry. 

The  Poplar  kitchen  is  «]<pn  from  S  a.m.  to  5. ."10  p.m..  and  has  ii  copacity 
for  providing  approximately  2. ItKI  meals  ()cr  day.  The  followinu'  siK-ri- 
men  menu  gives  an  iileaof  the  low  charges,  hut  in  spite  of  such  popular 
prices,  .\l(l.  ,S|)en<'cr,  who  has  recently  Ix'en  ap(M>intcd  from  Halifax  as 
Director  of  Kitchens,  stated  that  the  restills  of  four  weeks'  wi  rking  were 
racst  satisfactory,  and  showed  that  a  sinking  fund  <(|ual  lo  the  cost  of 
the  C'luipment  c<  uld  lie  provided  from  the  return:  Iz-ntil  .soup  Lid., 
fish  cakes  2d.,  macan  ni  chcem'  :iil.,  roust  U'cf,  hall  cou|M>n,  4d.,  |Hitatoes 
Id.,  greens  Id.,  corntlower  mould  I  Jd-.  rhnbarli  U\..  Imked  rice  1  Jd. 
The  kitchen  is  in  charge  of  Mrs.  Catlcrii"  le.  wlm  informi'd  us  that  the 
•  Icctrical  apparatus  was  quite  snilsfactory  iii  oimtsIimm. 


I^e^al    Intellit^ence. 

Osratn  Lamp  Litigation. 

.Mr.  .luslicc  I'dcri..!!  luiil  Uforc  hini  Ic.sl  ucck  I  wo  motions  for  jiulg- 
•  iicnl,  in  the  mailer  of  the  Dsriiin  llohcrlsin  l/Auip  Works  r.  .Mnlmlierg, 
lid  llic  NiMue  phvuitilTs  ■.  Oslro  Light  Co. 

.Mr.    1.    llfNTnu  (JiiAV   Hi'.id  the  lintt   ciwu-  runic  on  iw  a  motion  for 

juilgiiii'iil  by  coriM'Ut  on  aitr i  minules,  which  pmvidi'd  for  n  |ier|N-timl 

injunction,  delivering  up  nn'l  iiii|uiry  a'l  to  dcnoities,  logellier  uith  iomIs. 
The  Necoiid  ir.w  I'limi'  on  ivs  ft  niolioii  for  Jinlgini'iil  in  ilefmill  of  ilefciirc 
in  re»|irct  of  I  hi-  sitiiie  patent. 

Ilin  l^inl'liip  u'<'-ve  jiidgmciit  lor  pliiinlilTs  in  i'ik  h  civ<h>  in  Ihe  iiniinl 
(nrm 


A  Battery  Trade  Custom. 

In   llie    lt.iw   lL..iid..n)  (i.iinlv    Court    ri illv.   i  lev..    |l.-iii.    IV-niidl 

Mil  K  Ii.  Ivley  lo  recover  ii:i  Ih.  lid.  for  good.  mipplaMl  ;  111.  \2n.M 
''  d  U'en  pi'.id  iiilo  coiirl,  und  llin  only  i|ueHlioii  wi-ji  i\*  lo  the  bi^lnnii' 
II.  I  Ii.  M).  winch  repreiienli-d  HI  lillegiul  fivully  llnby  torch  n<lilU, 
•  *  iiriieil  liy  ilefi'iiilivnl. 

1'lii.iiitilT  sniil  that  hIicii  II|'<  goods  worn  delivrreil  iho  linltrrii')!  «i<n< 
III  the  l»i«.  which  WHS  senleil.  nnil  rve.ything  wiw  in  [irrfiNl  ordrr. 
(Ml  the  Ih>x  II  was  shilcd  "  we  will  rrplitcr  IhiH  lutllcry  wilhoiil  charge 
if  it  ilepnM'likt4's  III  slri-iiglli  williin  I'J  nioiilhii,  protidcd  (he  m'i%I  k  iiii 
broken  '  The  seals  liiol  U'<<n  broken  «f  all  I  hose  rcliiniril  by  defcn.likni. 
If  he  found  lliciii  wroin;  he  should  lutvc  rrliirnrd  llic  urom  lie  piinhniMil 
••  hill.  Me  could  liiiM<  loli'd  Ihe  bnlleries  U'l.iri'  lin<akiiig  the  m'i\I. 
Me  could  not  return  now  •ti  lie  hud  not  olMcrved  ihe  .  niidilioiis  of  siilc 

Delcnil'Wil  snid  he  Icslcd  llic  bitllerieii  when  lhr\  .  .tnie  in.  and  nt  mice 
pnliiriieil  :i;  out  of  Ihe  grow  Me  IiimI  to  lin<nk  llic  '"'tkls.  m  lir  had  l<i 
put  Ihe  lialleriea  in  the  lorilipii,  having  punhawd  I  hem  loniplrle  at 
:U  2il  Me  was  in  a  liiiri\  for  llieiii  loo  for  his  ChriKliiiaK  troile.  TIioim- 
he  pill  in  the  tothes  he  llioiighl  all  right,  but  lliey  kept  liring  reliirned 
I'verv   ilav   bv   his  iiiiloiiicru,  so  lie  (Imiilml  to  rrliirn   wh»l  l|n  (mil  in 


ha,nd.     He  was  quite  certain  they  were  all  old  ones  made  up,  but  that 
plaintiff  denied.  . 

.Judge  liKAH.vM  said  defendant  should  hrive  returned  the  lot  without 
breaking  the  seals,  and  would  have  to  pay  as  he  Iwid  not  done  so.  There 
would  be  judgment  for  plaintiff  for  the  full  amount  claimed,  and  costs. 

Renewal  of  Patents  in  Neutral  Countries. 

.\t  the  Central  Criminal  (  oiu-t  last  week  .^Ir.  tilivcr  Imray  was  charged 
with  an  infrimjement  of  the  Trading  with  the  Enemy  Act.  1914,  by 
paying  or  jiroposing  to  pay  in  neutral  countries  fees  for  the  renewal 
of  patents  held  by  tiermans. 

Mr.  .JlsTicE  Lrsn  said  it  was  rather  a  technical  infringement  than  a 
real  offence,  and  he  was  satisfied  that  Mr.  Iraray  had  no  intention  of 
benefiting  himself  at  the  ex|K-nse  of  Kis  coimtry.  and  did  not  realise 
that  he  was  breaking  the  law.  He  ordered  him  to  pay  a  fine  of  £100, 
and  costs. 

.Mr.  Tr.iveiw  Hf.MPHREVs  said  that  under  Board  of  Trade  licences 
agents  might  pay  in  this  country  en  behalf  of  Germans  the  fees  necessary 
for  the  renewal  of  patents  held  by  German.s.  but  pajnuentson  behalf  of 
Germans  for  the  renewal  if  patents  in  neutral  countries  were  not  jier- 
mitted. 

Great  Eastern  Railway  Co.  v.  Postmaster-GeneraL 

.\t  the  .><urvcyors'  Institution  on  .Monday  .Mr.  .1.  H.  ( laklcy,  as  arbi- 
trator, commenced  the  hearing  of  a  claim  by  the  tireat  Eastern  Railway 
Co.  for  £3.'{.;!9:{  compensation  from  the  Postjuaster-General  for  the  taking 
of  subsoil  f(  r  the  Post  ( iflice  Tube  Railway  under  Liverpool-street  station. 

Col.  Thornton  (general  manager  of  the  (Jreat  Eastern  Railway)  and 
others  gave  evidence  for  claimants  and  .Mr.  H.  H.  Palrymplc  Hay 
(enginci'r  of  the  Post  ( Iflicc  Railway),  for  the  respondents. 

.\  re|M  rt  i>f  the  arL'iiinenl>  anil  evidence  will  apjiear  in  our  next  issue. 


Parliamentary  Intelligence. 

Electrical  Training  for  Discharged  Soldiers  and  Sailors.  - 

In  the  House  of  Comiiioiis  last  week  Sir  .\.  (Jritbth  Bo.-iiaweii  stjited. 
in  reply  to  a  question,  that  the  .Ulvisorv  Committee  apjjointed  by  the 
.Minister  of  Ijibour  in  conjunction  with  the  .Minister  of  Pensions  had 
under  consideration  the  question  of  training  disable<l  sailors  and  sohliers 
in  tlu-  electrical  engiiieering  trades,  and  the  representjit ives  of  the  asso- 
ciations and  eni])loyers  and  of  workjx-ople  had  just  completed  their 
recommendations  in  regord  t<>  dynamo  and  motor  manufacture  and 
cable  manufacture.  These  pro|K>.sals  would  Ix-  considertxl  by  the  two 
Department-s.  In  the  meantime  local  war  (xmsions  committees  had 
Ix-en  recommende<l  to  prisii-ed  with  schemes  of  training  conditional 
upon  their  being  brought  into  line  ■nntli  the  rei-ontmcndations  of  the 
Trade  .\dvisory  Committee  when  approved  and  issued. 

Industrial  ReCOilSttrUCtion. — In  the  House  of  Commons  last  w-eek 
.Mr.  I'KT.i  asked  whether  the  work  of  the  .Ministry  of  Rtvonst ruction 
incluilcd  the  prcpnrnlioii  if  s|M>cific  reeommendntions :  whether  any 
recommendations  i.f  a  definite  kind  had  Ix-t-n  made  by  the  .Ministry  of 
Reconstruction  ti  the  Wor  Cabinet  :  and  whether  the  work  i.f  Ihe 
.Ministry  was  Imsi'd  ii|Min  the  continuance  of  Kree  Trade,  or  whether 
il  was  base'  ii|Hin  the  re|«irt  of  the  CommitU'c  pn'sided  over  by  Lord 
|{alfoiir  of  liurleiiih  on  the  commercial  and  industrial  |xilicy  U>  lie 
adopted  after  the  war,  or  on  the  reeommendntions  of  the  I'nris  Con- 
fen'iK'c  ? 

The  -MiMSTKlt  <iF  KKioN.sTRl'tTloN  (Dr.  .'\ddisoii)  referred  .Mr.  IVto 
to  the  re|M>rt  of  the  War  Cabinet.  Sjiecific  rts-oiunu-ndations  \»vre  mode 
from  time  to  time  to  the  War  Cabinet.  He  was  endeovouring,  in  eon- 
sultnt'ion  with  |N'rHonH  of  wide  i*x|xTienci-  and  of  dilTen-nt  views.  U> 
frame  schemes  for  tiding  tlu-  country  over  the  tninsition  |x"ri"  d,  and 
for  n'stjirting  and  de\clopiiii.'  industry  on  n  is-acc  fooling. 


Volunteer  Notices. 

COl'NTY   OK  LOVDON   VOLrXTKER    ENGINKKRS. 

Headquarters:     HalderI'Mi  Htn'<'l .   OxfonI  slnn-t,   W.  I. 

Dflicer  Commanding.  Ueiit.  Colonel  C.  H.  Ct.AY.  V.D. 

Onlers  for  the  Week. 

Ullicer  lor  llic  Wi-ek.     (apt.  W.  Hynnm. 

Next  for  Duty.     Capl.  W.  W.  Darl'ey  Beniley. 

.MoiiiUy.  .\pril  I.     Coininaiidaiil'a  Pnrnde  at  Walerlon  . Station  S'4.'>  a.m. 

for    liis|iis'iioii   at    Esther,     .^larehillg   onh-t    with   riflc«.     Mid  lUy 

and  li'n  raliiii-  lo  U'  i  nrried.  «i4 

Tiiesdav.   \pril  2      l.<N'tiin'  on  Domolitinnfi  »t  ll.:i0.     Phyairal  Drill  and 

Bavonel   I'li-hling.  i.MO. 
WedncMlnv,   ,\i>nl  :i.      Nc   I   Coinpnnv   hiilmnchmrnls.  *r  .  H  30  J^..^. 

Itecriiili'  Drill.  O.:i0. 
Thiii»dav.     April    4       No     '1    Coni|K>nv     l-jil renohmcj^,    *e,,    fl.O  KO. 
Itecriiils     Drill.   I' :i<l  M.K).      SigiliillinK  .Srelion.  <€T)-8.S(t.      Ambu- 
lance ,S4Tii..ii.  i;  :ii>  sao. 
Eriilav,  April  :<.      Muskilry.  .">  SO  *»  "■ 

,Snliir<la>.  .\pril  il.      .Miiakelrv.  2.4.'i   i  V>.      Kiiotling.  .^c.  (or  llir  wh«k< 
c,,r'|».  2.l."i  4. 1.-., 
Srci  Ml   X..TII  i>      On  .Munh  III.  lOIK.  all      l»  "  and      U   "  men  whi 
ha>e   iii.l    signed   the       A"  ami    '    M  "    .\Kn>emrnl.   will   l>r   dmeharer 
nuUiniaticnIly. 

.'Ml  drills  will  lake  plai-e  »l  lir«ili|narlera  iinlo  »  otherwise  aUleil. 
The   iiirilical  efli.'or   will  atlend   (or   Ihe  examination   of   rrs-nnl  on 
Thiinidav  eveninu  at  0  0 

l;,..,,,.!.   .,.11    .M.  ...1  (...    r,...ii.c<'rMii'    Iimlru.-lioii  Willi  Ihe  C.>nif>Aiiie>. 
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Commercial  Topics. 

Rationing  of  Electricity  and  Gas. 

The  President  of  the  Board  of  Trade  (Sir  Albert  Stanley)  proposes 
to  appoint  a  Select  Committee  to  inquire  into  the  consumption  of 
coal  for  gas  and  electricity,  and  report  at  the  earliest  moment. 

Gas  and  electricity  will  be  restricted  to  five-sixths  of  the  amount  con- 
sumed in  the  corresponding  quarter  of  last  year,  subject  to  a  minimum 
allowance  below  which  the  consumption  need  not  be  reduced.  Sii'  Albert 
announces  new  lighting  regulations  for  London.  All  lights  in  restaiu-ants 
dining  rooms,  &c.,  are  to  be  extinguished  between  10  p.m.  and  5  a.m., 
and  no  lights  are  to  bum  in  any  theatre,  music  hall,  kinema  house  or 
other  public  place  s  of  amusement  between  10.30  p.m.  and  1  p.m.  All 
power  stations  will  be  rationed  and  the  number  of  underground  trains 
reduced. 

*         *  *  * 

Electrical  Engineering  Developments. 

The  jieriod  of  the  war  has  been  noteworthy  for  a  belated  awakening 
to  the  importance  of  industry  as  a  factor  in  the  lite  of  the  nation. 
The  outstanding  lesson  which  Britons  are  learning  to-day  is  the 
absolute  necessity  for  organising  the  industrial  resources  of  the 
Empire  in  the  interests  of  the  efficiency  and  seciu-ity  of  Imperial 
trade  as  a  whole. 

In  the  iKist  British  manufacturers  have  been  handicapped  in  compe- 
tition »nth  their  foreign  rivals  owing  to  the  lack  of  support  given  to  them 
by  the  flovcmment.  It  would,  however,  be  dangerous  if  manufaotiu^ers 
trusted  only  to  (iovernment  action,  which  is  always  slow  and  generally 
handicapped  by  political  necessities,  but  fortunately  the  situ.'tion  is  fuUy 
realised  by  the  leaders  in  the  engineering  industry,  and  to  mention  only 
one  direction  in  which  steps  are  being  taken,  we  may  cite  the  important 
combinations  of  interests  which  are  being  effected  by  prominent  firms. 

A  notable  example  of  the  above  is  the  well-known  firm  of  Dick,  Kerr  & 
Co.  (Ltd.),  who,  for  many  years  have  had  the  reputation  for  enterprise 
and  skill  of  a  high  order  in  connection  with  their  business  as  civil,  mecha- 
nical and  electrical  engineers.  In  the  early  days  of  its  existence  the  com- 
pany was  engaged  principally  in  contracting  and  in  the  manufacture  of 
light  railway  material,  which  was,  and  is  still,  carried  on  at  their  general 
engineering  works  at  Kilmarnock.  As  contractors  on  the  largest  scale 
for  the  construction  of  railways,  tramways,  waterworks  and  buildings, 
they  still  occupy  a  leading  position,  and  incidentally  it  may  be  men- 
tioned that  it  was  their  close  connection  with  British  tramway  develop- 
ments which  led  them  to  Ixicome  manufacturers  of  electrical  machinery, 
and  re»ulte<l  in  the  establishment  of  their  well-known  Preston  works. 
Within  the  last  few  months  Messrs.  Dick,  Kerr  &  t'o.  have  acquired 
another  I'reston  business,  that  of  the  United  Klectric  Car  Co.,  whose 
works  cover -some  I.O  atTCs,  and  are  equipped  to  build  every  class  of  roll- 
ing Mtuck  for  railways  and  tramways.  In  addition  to  the  consolidation  of 
the  tirm's  interest  at  I'restfin  they  have  recently  acquired  control  of  the 
old.entablished  engineering  business  of  Willans  &  Robinson,  of  Rugby, 
who  have  u  worldwide  reputation  in  connection  with  the  Willans  central 
valve  engine,  and  have  for  some  years  8|K'cialised  in  the  manufacture  of 
Htcain  turbines  and  l»ieH<!l  engines.  Messrs.  Willans  &  Robinson's  pro- 
|ierty  at  Kugby  embra<:eM  some  40  acres,  ami  the  works'  equipment  will 
••fleet ively  meet  present-day  manufacturing  re<|uirements  in  the  direction 
indicated.  Tin-  buHinesses  above  referred  to,  while  retaining  separate 
identitien,  ore  conr^cnt rated  for  sales  purjioses  in  the  hands  of  i)ick,  Kerr 
&  Co.,  with  heailquarters  at  their  London  ollice  in  AlxOunch-yard, 
Cannon  street,  K.C.  Within  the  last  few  weeks  negotiations  have  been 
com(ilitid  with  tin-  I'lio'ni.N  Dynamo  .Mfg.  Co.,  of  Bradford,  by  which  a 
riTtiiiii  ntandurd  ty|(eH  of  cle<trical  niaihinery  which  have  liecn  nianu- 
fiw'turcd  wpariilely  liy  Uith  the  companies,  nhull  l)e  manufaitured  jointly 
»l  Itrailfonl.  It  ih  scan^ely  neccHnary  to  dwell  at  length  upon  the  advantage 
whiih  may  lie  cxiieiU-d  to  accrue  from  these  arrangements,  but  one 
obvioiiH  [Hiint  IK  thnl  whili'  the  technical  and  manufacturing  exi)erience 
of  the  variiiun  lirm»  will  Im-  icimbined,  and  become  available  for  all,  yet 
It  will  !»•  |HjMiblc  t,<i  1  iiiiline  ec.ih  worliK  to  thoHc  products  for  whi<!h  it  is 
l«-«l  c.,,iip|i>il.  Cnder  the  centralised  direction  of  the  Kick,  Kerr  orgl- 
iiiMtir.o.  ilii  cxteimive  home  and  foreign  coiinectioiis  will  be  available  for 
the  ikiaiH  laled  I  >ini|uinieii,  and  such  a  loiiibinalion  ought  to  be  able  to 
hold  ita  own  ngsiiml  any  eom|K-tilion  which  may  be  met  with  after  the 


Financial  Facilities  for  the  Electrical  Trades. 

Ill  <in  i.rli.le  in  the  "  Board  of  'IhkIc  .loiirniil,"  of  March  14, 
dc/.jiiig  with  the  re|Kirti<  of  the  llepiirtiiiental  ('nniiiiittces,  it  in 
"l.il<il  that  while  every  industry  requiriH  fur  its  devcliijinient  tlie 
i.iilliiN  i.f  new  eniiitjil,  that  nf  electrical  inaniifiielnring  is  perliups 
1111,11-  dc|HMderit  lliiin  any  otlier  on  the  help  of  n  pnwerfiil  liiiiincinl 

'    '    '  '■    '"    •!   Irniliii  ComiiiilU'e  iitnU-  that  in  (Jn-at  Britain  faiilities 

'  J  orgaiinuitionK   pre|uireil   to  dland  n  temporary 

r,.iderftble  iiiagnitiiile  do  not  exist  in  an  adeqiiate 

■'  ■  ver    been    created    any    organised    eo.o|ieraliiin 

'  '    find  iimiiiifactiire. 

''•'It    Idvtiks'    linliilities   to   the   piiblin,    large   as 

■  I'liiJ.   I.'il'j.l   Iheir  lending,  except  with  a  safe 

'    dile.      It  is  outside  the  province 

'ir  an  cnterpris*',  wlietlierat  home 

I'ly  a  I'ing  immobilisation  of  liinds. 


In  Germany  organised  alliance,  offensive  and  defensive,  has  been  elabo. 
rated  between  manufacture  and  finance.  Banks  and  manufacturing 
concerns  have  common  directors,  and  on  the  boards  of  both  there  sit 
technical  and  commercial  experts.  The  German  financiers  find  the 
money  themselves  or  through  their  allied  groups,  and  wait  till  success 
is  shown  before  they  unload  on  the  public.  The  balance-sheets  for  1915 
of  the  AUgemeine  Electricitats  Gesellschaft,  the  Siemens-Schuckert  (lo.. 
and  the  Bergmann  Co.,  show  c?,sh  balances  of  <i|,  2J  a,nd  l.V  millions 
sterling,  respectively,  and  the  Committee  consider  that  these  "funds  are 
ready  for  peace  projects,  and  the  fact  emphasises  the  necessity  for 
financial  assistance  being  at  the  disposal  of  British  manufacturers. 
The  Committee  is  of  opinion  that  the  establishment  of  industrial  banks 
assisted  by  expert  assessors,  is  essential, 

*  *  *  * 

The  Proposed  Empire  Trade-mark. 

The   Commercial    Committee   of   the   House   of   Commons   have 
imanimously  decided  against  the  proposal  of  the  British  Empire 
League  to  create  by  law  a  British  Empire  Trade  Mark. 
*         *         *         * 

The  Allocation  of  Municipal  Trading  Profits. 

A  nicctiiii;  (.f  .MaHihcstcr  Ciirjioration  was  held  on  the  27th  inst. 
to  consider  a  report  uf  the  Trading  Profits  Special  Committee  as  to 
the  allocation  of  trading  profits. 

It  is  recommended  that  in  future  the  Electricity  C'ommittee  should 
contribute  to  the  relief  of  the  rates  £31,051  per  annum  (1  per  cent,  on 
the  capital  expenditure),  that  the  Gas  Committee  should  contribute 
£30,993  (1  per  cent,  on  the  capital  expenditure)  and  that  the  Tramways 
Committee  should  contribute  £111,891  (5  per  cent,  on  the  capital  ex- 
penditure). The  total  of  the  three  contributions  is  £174,535  (less 
£37,500),  or  £137,035  net.  The  members  of  the  Special  Committee 
were  not  unanimous,  as  some  thought  the  contributions  should  be  higher. 
Others  thought  the  payments  should  be  less,  and  some  thought  that 
nothing  in  aid  of  the  rates  should  be  exacted  from  the  trading  com- 
mittees.    The  amounts  recommended  were  a  compromise. 

In  submitting  the  report,  the  chairman  (Mr.  Smethurst)  said  the 
general  principle  of  grants  in  aid  of  rates  was  sound.  Corporations  gave 
to  trading  departments  many  privileges  for  which  they  were  entitled  to 
remuneration.  The  ratepaye  s  were  the  o-wners  of  the  property  ;  they 
foun(^  the  capital,  and  were  entitled  to  be  compensated  for  their  guaran- 
tees and  responsibilities.  The  true  test  of  the  soundness  of  the  principle 
was  found  in  the  answer  to  the  question,  "  Who  will  bear  the  loss,  if 
any  ?  "  Moreover,  Parliament  had  expressed  approval  of  the  principle. 
As  regards  electricity,  the  small  consumer  was  not  affected  in  the  same 
degree  as  the  gas  consumer. 

*  *  *  * 

Furnace  Plant  Demands. 

The  Davis  Furnace  Co..  Luton,  reports  that  during  the  last  couple 
of  mouths  the  character  of  the  demand  for  furnace  plant  has  totally 
changed. 

Whereas  for  the  last  two  months  of  1917  about  85  per  cent,  of  their 
orders  were  for  crucible  furnaces  for  metal  melting,  for  the  first  two 
months  in  this  year  the  position  has  been  reversed,  and  now  at  least 
80  per  cent,  of  the  orders  arc  for  furnaces  of  the  oven  type,  principally 
for  heating  steel  billets  and  plant  for  tool-making  purposes.  Increased 
pressure  upon  contractors  by  certain  Government  departments  is  ac- 
countable for  the  change. 


Electricity    Supply. 

Kxtonsions. 

Chesterfield.— The  new  iilanl  at  the  clectiicity  works,  coinprising 
a  2,000  kw.  tiirbo-alternalor.  Lc  lilaiu-  i^el  condenser  and  cooling 
tower.  8\vitchgear,  &c.,  was  formally  started  on  Wednesday.  I'he 
total  ca])acity  of  the  generating  ])limt  is  n;)W  4,200  kw. 

Rhyl.— t)n  the  advice  of  the  borough  electrical  engineer  (Mr.  K.  H. 
Wright)  the  Council  has  decided  to  install  a  storage  battery  of 
snilieieni  capacity  to  enable  the  generating  plant  to  be  shut  down 
during  light  luails. 

Swansea.-  -The  Hoard  of  Trade  has  exteiuled  by  one  year  from 
Aug.  28,  lOiS,  Ihc  time  limited  by  Swansea  Corporation  Light  Hail- 
ways  (Kxteiisiiin)  Order,  li)l4,  for  purchase  of  lands  and  completion 
of  'cerlaiii  works. 

G<Mic'ral. 

Gillingham.  The  Council  recently  rcjc(  ted  by  12  voles  to  0  the 
Stock  and  Sloies  Sub-Committec'H  recommendation  to  jmreliase 
iiiiiitlier  Diesel  oil  engine  for  the  elcetrieity  works,  at  an  estimated 
eiiHl  of  £12,000. 

It  WHS  reporti'il  that  the  Kent  l';iectrie  Power  Co.  had  been  unable 
to  undiTlan  tn  siipply  the  addilimml  electrical  energy  requind  ll^  the 
Council 

Huddcrsllold.  In  mibmitting  the  Corporation's  aiuuial  accounts 
iitid  eMtiinutcH  last  W(H>k,  Aid.  Woodheiid  slated  that  in  Hpit<^  of  the 
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cost  of  repairs  and  the  ever-increasing  war  bonuses  the  Tramways 
Committee  was  easily  able  to  afford  3d.  in  the  pound  in  relief  of  the 
general  rate,  or  a  penny  less  than  last  year,  and  the  Electricity 
Committee  had  been  able  to  vote  Id.  in  the  pound  out  of  the'earnings 
of  the  undertakinL'. 

Newcastle-on-Tyne. — The  Corporation  decided  last  week  to 
protest  to  the  Trea.siiry  against  granting  permission  for  the  issue 
of  debentures  by  the  Tees  Power  Station  Co..  and  to  iiLstruct  the 
Parliamentary  Committee  to  take  any  further  possible  steps  in 
opposition  to  the  Company's  project. 

Newquay. — The  Newtmay  Electric  Light  &  Power  Co.  is  applying 
to  the  Board  of  Trade  for  authority  for  a  variation  of  their  provisional 
order  so  as  to  authorise  the  following  maximum  prices  for  current : 
Up  to  12  units,  10s.,  and  for  each  unit  over  12  lOd. 

Private  Bill  Legislation.— The  Clyde  Valley  Electrical  Power  Co- 
is  ]>roniiitiiif;  a  pnivisiijnal  order  to  authorise  an  increase  in  the  share 
capital  to  enable  tlie  C(^mpany  to  borrow  further  njoneys,  to  enter 
into  agreements  for  the  purjxjses  of  their  existing  Acts  and  Order,  &c. 

Edinburgh  Corporation  are  applying  for  a  provisional  order 
authorising  the  construction  of  16  new  tramway  routes  in  the  Edin- 
burgh district,  the  use  of  the  overhead  or  rail-Ie.ss  trolley  systems  of 
traction,  &<•. 

Restrictions  in  the  Use  of  Gas  and  Electricity. — AH  communications 
on  the  subject  of  the  restrictions  in  the  use  of  gas  and  electricity 
should  be  addressed  to  Mr.  Carnham  Roper,  C.B.,  As.sistant  Secre- 
tary, Board  of  Trade,  7,  Whitehall-gardens,  London,  S.W.  1. 

Electric  Traction. 

lUord. — Owing  to  the  difficulty  of  obtaining  team  labour  the 
Works  Committee  proposes  to  purchase  two  Edison  electric  accu- 
mulator lorries,  chassis  tyjje,  of  'i\  tons  capacity,  and  two  steel  lorry 

bodies. 

Mi.scellancous. 

Aluminium  Data. —  In  anticipation  of  cxtende<l  trade  in  countries 
in  which  the  iiictrii-  system  Is  exclusively  used,  the  I'.ritish  .Muminmni 
Co.  has  prcparerl  a  metric  edition  of  "  .-Mumlnium  :  Facts  anti 
Figures." 

The  opiiortunity  has  been  taken  of  incorporntin);  additional  data  on 
varioim  forms  of  aluminium  and  of  considerably  amplifying  the  "  Hints 
i>n  the  workinK  of  .Mumlnium."  The  looselecf  principle  has  lieen  ad- 
hered to  in  the  publu^ation,  to  allow  of  tlie  aildition  iir  Huhtititution  <>f 
new  leaves,  as  oicasion  nrisca.  The  present  set  of  data  is  in  English 
and  .Spanisli,  i'.nd  should  prove  oxtremeiy  uscftd  to  engineem  andotheni 
inl<Tesl4'd  ill  the  um-  of  aluminium. 

Electrical  Trades"  Benevolent  Institution.— The  [iroceeds  of  the 

concerl  rc<  ciitly  orgmiis^-d  at  (anlilT  have  been  swelled  by  a  donation 
of  25  guineas  from  the  (Icm-ral  Klcctrii-  Co..  makiiiL'  the  total  amount 
by  which  the  Institution  has  benelited  Wit  ."is. 

Tenders  Invited  and  Accepted. 

Turbo-Alternator,  Surface  Condenser,  &c. 

I'hc  KIcitiiiity  •'oiiiiiiillcc  uf  .\iiK.iiiiKKN  C<ir|K)ration  invite 
lenders  for  the  supply,  delivery  and  erection  i>f  one  .'i.tHKI  kw.  turbo- 
alteriiiitor.  surface  condenser  an<l  appliances.  S|Mvilieatioiis  aiul 
form  III  lender  from  the  city  electrical  engiiie<-r,  Mr.  .1.  .Alex.  Itell,  to 
uhiiiii   iiiidcrs  must   be  ilelivertsl  by  noon  April  1'. 

Static  Transformen. 

MANfiiKsTKR  Electricity  ('.,niinille«-  reijuire  tenilers  by  10  a.m. 
April  2  for  thi>  supply  and  erection  of  three  :t,(HHt  k.v.n.  :)";j.(KHt  volt 
three  phase  static  traiinfinners.  .Specilieatioiis,  Ac,  from  Mr. 
I',  i;.  Iliighes.  TdHii  Hall.  MnncheMer. 

IUM>ti:ii^.MlTii  (Li>siMi>).  -The  Council  has  phii'ed  onlerit  for  the 
MUpply  of  static  IranHforiners  with  tlio  Kritish  Electrio  Trnnsforiner 
Co.  (fiiiir  t(H)  k.v.n..  at  II  12.  fi».  eiuh.  and  nix  2tHI  k.v.a.,  at  £2:111.  ■■'» 
.  ,.h). 

li.K  nil.— Till-  Urlmii Council  hniiuoep|it4Ml  thefollowiiiK  teiulcm:  — 

i.otiKrnI  Kliilrie  I'm..  I). I'.  swIlrhlsiArd  Inr  »ub  •litlion.  £2HII.  Illn.  ; 
Im>>  ■>  h.t.  Kwilih  •lubic'lix.  II TO:  H.  Morri.  (bid.).  7)  tonn  ovnrliniwl 
Iravnlhiiu  crniio.  ClO.'i.  IIIh.  lid. 

I'l.yMiMiTM.  — The  Council  hn«  nrrpptwl  tlie  leiidiT  of  T.  Sugiteli 
i  Id.)  for  tile  supply  ol  two  NU|H-rh<<nterN.  at  IIHII.  Ills. 

^w\NSBA.  -'I'liK  roiincjl  has  aeecpte)!  llii-  tender  of  the  New 
>wilchgear  I 'iiiistriicliiiii  I'o    fur  Kwitchgi'ar  nl  tl.'i2 

Wni.vriiiMMlToN.  'Ilic  riiiiMiil  lias  aecrpO'd  tlir  (■illowilig 
t4<iidcrs  :  Armi  Kle<'lri<  ity  Meier  (Ltd.),  teMlint;  iiinlcr  koI,  i'\  : 
Oiblsins  Kriix.,  re<-oiistrintloii  ami  exirniiliiii  o(  lonl  cunveyor  piniit, 
£l.nii:t,   plus    l.'i   |H<r   cent,    lor   eiintiiiKriicieii  ,     I  bliride    Kin  Irn  »l 

^^'■irngr  Co,,  ninilileiian f  iitornun  Imitery  ;    lallendrr's  Cablr  t 

'    'MNlnietinfi  Co.,  niinual  iiiip|ily  of  riiblier-etivcn-d  cnldc*. 


Appointments  Vacant   and  FUled. 

An  assistant  lecturer  attached  to  the  engineering  department 
is  required  by  the  City  of  Hull  Education  Committee  for  the  day 
and  evening  departments  of  the  Mimieipal  Teclmical  College.  Salary 
£17.5,  rising  to  £250.  plus  .5s.  per  hour  for  evening  classes.  Forms 
of  application,  &c..  from  Dr.  J.  T.  Riley,  Director  of  Education, 
Albion-street,  Hull.     See  adverlisement. 

Salford  Corporation  require  two  switchboard  and  substation 
attendants.  Salary  50s.  to  65s.,  inclusive  of  bonus.  Applications 
to  the  Borough  Electrical  Engineer.     See  adverli.femenl. 

An  electrician  is  wanted  for  d.c.  station  on  S.W.  Coast.  SalarV' 
including  bonus,  £150.     .See  adverlisement. 

Three  draughtsmen,  accustomed  to  transformer  work,  are  required 
in  the  Manchester  district.     See  adi-erlisemciil. 

Applications  are  in\  ited  for  the  jjosition  of  operation  suj>er- 
intendeut  in  the  traffic  branch  of  the  Londou  County  Council 
Tramways  Department.  Salary  from  £6tl0  to  £800.  Forms  of 
application  from  the  Clerk  of  the  Council,  Spring  Gardens,  S.W.  1. 
-Applications  by  1  p.m.  .April  15. 

.An  electric  supply  company  with  seaside  stations  in  Devon  and 
Cornwall  advertise  for  an  assistant  or  charge  engineer  or  titter 
driver  for  small  d.c.  plant.     .Salary,  including  bonus,  £150. 


Liverpool  Tramways  Committee  recommend  the  City  CouncU 
to  appoint  Mr.  .1.  S.  D.  Moffet  (general  manager  of  the  Belfast  tram 
ways)  as  deputy  manager  of  the  Liverjxxil  tramway.«, 

Mr.  R.  C.  Harpur  (mains  superintendent)  has  been  ap|Kiinted 
borough  electrical  engineer,  and  Mr. 'E.  W.  Smith  (works  sujwr- 
intendent)  has  been  appointed  chief  assistjint  electrical  engineer  at 
Dover. 

Mr.  A.  Mackrill,  of  Hull,  has  been  appointed  eomraercial  manager 
to  the  Borough  Electrical  Engineer  of  .'stoke-on-Trent. 

Mr.  Archer  Smith,  manager  of  the  Past  Office  telephone  service 
ill  the  Belfast  district,  has  been  appointed  to  a  similar  position  at 
N'e  weastle-on-Tyne. 

Busineiiis  Items. 

Messrs.  Babcock  &  WiUox  have  maile  an  arrangement  with 
certain  Spanish  interests  for  the  creation  of  a  large  constructional 
company  in  Spain,  and  one  of  the  tenns  of  the  agreement  is  tliat  the 
comjiauy  will  purchase  in  the  I'njted  Kingdom  all  im)Mirtod  mate- 
rials, plant,  iic,  provided  equal  conditions  of  quality  and  price  anp 
obtainable. 

The  Ceneral  Whicle  Co.  has  been  comix-lled  to  remove  into  tern- 
(Kirary  premises  at  4,  Southampton-row.  London,  W.C.  I. 

'I'lie  Renew  Elotric  l,ain|i  Co.  (Ltd.),  of  Harrow -road,  Willcsden 
•Function,  London,  N.W  10,  have  issue<l  their  reviseil  catalogue,  giv- 
ing prices  of  retillini;  old  and  worn-out  elct-lric  lam|i$i. 

The  I.ondon  adilress  of  the  Keiuhley  I  las  A  Oil  Engine  Co.  (Ltd.) 
is  now  Albion  Hoil-m-.  oitlil.  New  (Kford  sln-et.  W.C.I,  their 
offices  at  Imperial  House-,  Kingsway,  having  bwn  taken  for  Covern- 
menl  puriM>s«-s.  Their  telephone  number  (Cerrarxl  1286)  ha»  broil 
retaiiusl. 

Plant  for  Sale.  -.A  :.0  n.f.  Cmsoley  gas  engine,  with  tanks  uiid 
piping,  a  lleii'try  InniinattHi  belt  dynamo,  niid  .'ill  l>.P.  cells  .tn- 
ailverli.sed  for  xn\r. 

The  Coverniiig  HimIv  of  IJiittersea  (l.iuidon)  Polytechnic  invite 
oflent  for  loil  ll.r.  RoIm-v  engine,  E.C  C.  re<bicer  and  Stullrrs  e.e. 
•40  kw.  generaliir.  whii-li  i-an  be  S(>oii  at  the  Polytivhnic.  I'arlirulnrs 
from  I  III'  .'Secretary.      Srr  <i  /i-  rlisfmrnl. 

Prices  Ol  Cables  and  Wires.-  .Messrs,  W.  T.  Henlry'n  Tidrgrnph 
Works  Co.,  Hloin field. stnvt,  I.oiidon-wall,  E.C.  2,  have  recently 
tsmied  a  neat  bcoklet,  giviiiit  particulars  and  prices  of  the  varinim 
elaKHTs  of  cables,  wires  and  neeewories  supplied  b\   them. 

The  prirm  i|Uiiled  »r<>  |irr  mile.  |irr  I  III  yds  .  mhI  i»t  vanl.  The  com- 
|Mny  r.r"  tlir  nritfiiir.liirn  i>(  Ihr  nlea  of  iMiiioii  »iiirll  iHinklrU  |iiviii«  n«t 
tpriiH^  of  cabin*  miuI  win*«  in  niiMt  ^i-iicral  ilriiiAiitl.  iviid  the  prew-til  lMs.ik> 
(rl  IS  the  Ihinl  ol  llif  i«>rie«  iiuin<<l  by  Ihrm  The  nitnpniiy  will  l>r  pleiiaotl 
Im  KiMid  »  ciipy  I'l  niiy  Is'Uft  liili-  Irmir  liiiyer.  «hi>  h.txe  not  nlnwwly  IiimI 
one. 

"Z"  Drawn  Wire  Lamps.  The  'Z"  KliTtrie  l^unp  Manu- 
fnctiiriiig  Co.  liiiM-  iirxpansl  a  prii-e  liM  of  their  drawn  wirv  lniU|t«> 
wliii'b  IS  Hiiilabic  jis  ,111  eiivelii)«'  eiicliisiirr,  ami  copies  can  l>e  supplied 
t4i  till'  tfjide  with  II. line  mid  nddn-ss  o\i-r  pniile«l 

X-Ray  Literature,  We  have  rr>-eived  Irt  m  Mcwrs.  Walwin  * 
.SuiM  (Klis-Iro  Medical),  Ltd..  of  linpat  Portlniid-iilm't^  l<rndnn.  a 
e<»py  of  No.  ■!  of  the   "  ."sunie  Hoeonl." 

II  ootil«iiis  nil  iiilermtitiK  dcM-riplion  of  Ihn  l'om|Mny's  f*ct4>ri-  and 
in.lruclive  mailer  on  valves,  .\  ray  pli»l««.  Ac. 
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"The  Welding  Test." — We  have  received  from  Messrs  Barimar 
(Ltd.)  an  illustrated  and  well- printed  booklet  with  the  above  title. 

The  Company  claim  to  have  built  up  an  almcst  entirely  new  business 
of  metal  fusion  for  the  repair  or  re-creation  of  fractured  parts  of  ma- 
chinery, and  the  booklet  deals  with  the  subject  in  simple  language. 
Tt  shows  how  the  firm  has  brought  back  into  commission  more  than 
20,000  British  derelict  machines  now  engaged  on  National  Service. 
Many  cf  the  delicate  processes  by  which  complete  metal  fusion  is  brought 
about  were  practically  German  preserves  in  pre-war  days.  Copies  of 
the  booklet  can  be  obtained  from  Messrs.  Barimar  (Ltd.),  10,  Poland- 
street,  Oxford-street,  London,  W.  1. 

Liqaidations,   &c. 

A  meeting  to  receive  an  account  of  the  winding  up  of  Michael 
Pal  &  Co.  (Ltd.)  -aill  be  held  at  42  and  43,  Tower-chambers,  IMoorgate, 
Lf  ndon,  E.C.2,  on  .\pril  18. 

The  Monometer  ilfg.  Co.  (Ltd.)  is  being  womid  up  voluntarily- 
Mr.  H.  T.  C.  8.  Ledsam,  16,  Waterloo-street,  Birmingham,  and  Mr. 
G.  G.  Poppleton,  26,  Corporation-street,  Birmingham,  have  been 
appointed  liquidators. 

A  supplemental  dividend  of  .5s.  IJd.  is  payable  at  the  O.E.'s,  1, 
Priory-road,  Dudley,  to  creditors  of  Geo.  Edwd.  Hipkins,  electrical 
engineer.  48.  Wolverhampton-street,  Dudley. 

Companies'    Meetings  and    Reports. 

City  of  London  Electric  Lighting  Co.  (Ltd.) 

The  28th  ordinary  general  meeting  was  held  on  Wednesday,  March  20, 
.Mr.  .J.  B.  Bp..\itbw.mte  occupying  the  chair. 

.Mr.  J.  CECIL  BULL  (Joint  .Managing  Director)  having  read  the  notice 
convening  the  meeting  and  the  auditors'  report,  and  the  report  of  the 
Directors  and  the  account.^  having  been  taken  as  read. 

The  CH.AIR.M.AX  said:  (Jentlemen,  in  moving  the  adoption  of  the 
report  and  accounts  there  is  very  little.  I  think,  for  me  to  detain  you 
with  on  this  occasion.  We  have  had  a  difficult  year  owing  to  the  various 
lircumstances  which  have  beset  us  in  different  ways.  We  liave  had  the 
.Summer  Time  .\ct,  the  increased  war  bonus  and  labour  diffiulties  of 
various  kind.s,  although  1  am  happy  tc  say  that,  as  far  as  our  own  staff 
are  concerned,  our  relatir  ns  with  them  throughout  the  year  has  been 
most  harmonious,  and  we  have  had  no  <lisput'e  c  f  any  kind  with  them. 
The  units  sold  during  the  year  increased  by  714,000.  (Capital  account 
again  shows  very  small  exi»nditure — only  £5,830.  9s.  .5d.  That  is  due 
to  the  fact  that  we  have  not  had  the  need  to  erect  any  additional  plant 
recently.  We  have  wTJtten  off  £29,372.  9s.  lOd. — principally  off  re- 
"iprwating  engines  and  generators  which  we  n(  longer  require — sc  that 
•  her*;  is  a  net  rcducliim  in  our  ca|)ital  account  of  about  £23,000.  -A. 
•atiHfactory  feature  this  year  is  that  we  lind  ourselves  able  to  revert  to 
the  normal  amount  of  £.")0,IM)0  which  we  have  been  in  the  habit  cf  putting 
to  depreciation  year  by  year  for  a  long  period.  Revenue  shows  an 
increaw-  of  £18,2.50  and  ex|)cn8C8  an  increase  <,f  £10,389,  of  which  about 
£8,0(H»  is  for  coal.  TImt  leaves  a  net  ini:reasc  in  revenue  of  £7,801.  .An 
item  in  the  balance  sheet  which  deserves  mention  is  the  charge  against 
revenue  for  the  welfare  canteen — £3.">0.  9s.  2d.  Tliat  is  the  result  of  an 
effort  whirh  .Mr.  Frank  Hailey  has  mad< — I  think  with  a  considerable 
•legrn-  of  Hn<'c<i<H — to  assist  our  employees  in  the  difficult  times  we  had 
•■••(ore  riiMoning  became  universal. 

I/Min  from  bankers  ap|>earH  as  £10.000  instead  of  £34,000  last  year. 
Thai  I*  niniply  a  continuation  of  a  pr<K'ess  which  has  now  been  going  on 
(or  H/.Mii-  yearn  :  ami  it  means  that  the  amounts  we  have  put  aside  for 
<li|.ri '  ii»tion  have  exeeeded  the  amounts  we  have  expended  on  capital, 
»iili  I  111-  r<-<ii|i  that  I  hew  lialiillties  ti  our  iiankers  have  been  steadily 
.li-.  n  .i^-(l.  \\'i.  have  at  this  moment  no  loan  fr(mi  our  bankers  under 
ilu»i  iK.idiiiK-  Of  lourse.  we  nhall  borrow  again  ti,  pay  our  dividends, 
liiit  that  wdl  all  Ih<  paid  off  again  vi-ry  sliorlly.  and  it  is  probable,  I  think, 
that  if  thin  nort  ol  thing  goes  on  thcr<-  will  he  no  loan  fr*im  our  bankers 
n',  nil  n' -'  Mnr.  unli'HH  in  the  meantime  we  have  a  very  satisfactory 
'I'  'liMg  (or  additional  plant. 

•  '    our  staff  nerving  with  the  ci  lours,  we  have  new  191, 

Id  '•oiMinin-ions,  l.'i  have  iM-en  killed  and  25  wounded, 

111'  e  liiKl,  three  arc  prisoners  of  war,  one  has  won 

'!  I  he   allowances  to  them   are   being  continued   by 

'  I    places  kept  o|i<-n   (or  them   as  far  as  possible. 

>'   the  Con  I  Controller  is  talking  about  nitioning 

Mid  various  otlu-r  things.      I.ast  year   I   jioinled 

i-ply  industry  lisil  niived  inillionn  and  millions  of 

iiiry-      Mr.   Itaihy  han  kindly  put  togi-lhi-r  u  fi'W 

■  "t  |4>  iHir  n<  •  oiintn  (or  the  punt  year.      Me  pointH 

..    UM-d  7M.000  tons  ol  .  oal  to  pr<Hliice  I  1.700.000 

I'luire    only    41,000    lonn   ol    ni  al    to    proiline    alnut 

In  <  tliiT  wordn.  wliereii*  we  formerly  nbliiiiii'd  only 

■.  »>•  now  gel  ti78  iinltn.  or  about  4J  times  more      Then 

When   we  ntart^'d  iin  ploneerN,   I  unit  of  eleelrieily 

"If  ;    now  we  ((el  2,000  e.p.  out  I  f  the  name  ex 

iti-ni       l.n/1  year,  (or  hi'nting.  we  niipplii'd  nearlv 

!  '  d  In  nlHiiil  M.i'itKl  elmlrie  radintorn.  which 

I  lie   ordinary    way   would   have   ref|iiired 

-1  thin  l2.IKHi  tnnn  we  have  given  a  In'tter 

.    ,■>.•  ,..,,s  ..I  iiinl.  or  n  naviiig  of  7,ri(NI  tons  of  i-oni  in 

I'or  (lowrr  «re  ludil   1 1 ,4lli,0IKt  iinitn  laat  year,  by  which 

I'l.tNMI  tona  ol  "oal  unnuallv  lo  the  nnllon       The  I 'oal 


Controller,  in  seeking  to  cut  down  the  coal  consumption  of  the  electrio 
supply  undertakings,  is  tending  to  increase  the  ccnsuniption  of  coal 
rather  than  to  diminish  it,  because  every  ton  we  burn,  whether  the 
cmrent  it  produces  is  used  for  lighting,  heating  or  power,  is  dcing  work 
which  ctherwi.se  would  only  be  done  by  a  very  much  greater  expenditure 
of  coal.  1  am  afraid  his  attempt  to  -secure  economy  of  coal  by  cutting 
down  the  electric  supply  will  only  have  one  result,  and  that  will  be  to 
injure  the  trade  of  the  country,  because,  if  people  are  to  have  power  to 
carry  on  the  business  of  the  country,  the  cheapest  power  they  can  have 
is'electric  power,  and  if  he  insists  on  cutting  that  down  oljviously  one  of 
two  things  must  happen — either  they  must  go  back  to  steam  plant  and 
burn  a  much  larger  amount  of  coal,  cr  else  they  will  have  to  shut  down 
altogether  1  will  therefore  conclude  by  mcving  that  the  report  and 
accounts  be  adopted. 

The  DEPUTY-CHAIRMAN  (Mr.  Frederick  W.  Reynolds)  seconded 
the  resolution. 

Mr.  HEDGES  said  the  chairman's  statement  was  so  good  that  it 
seemed  to  him  that  the  Coal  Controller  would  be  much  obliged  to  liim 
for  giving  him  inforra'ation  to  enable  him  to  bring  about  an  economy  for 
the  country,  also  other  electric  companies  which  are  affected  in  the  same 
way.  In  view  of  the  statement  that  everything  was  to  be  closed  down 
at  9.30,  would  it  not  affect  the  company's  receipts  and  profits,  and  there- 
fore did  it  not  become  them  to  prepare  for  it  in  the  way  of  economy  '? 
He  ncticed  that  in  1914  the  dividend  was  9  per  cent,  and  this  year  8  per 
cent.  The  net  revenue  in  1914  was  £104,000,  whereas  at  the  present 
time  it  was  only  £141,000,  or  £23,000  less.  He  thought  it  was  a  cpestion 
whether  they  should  not  turn  their  attention  to  amalgamation  with 
either  the  Charing  Cross,  the  Westminster,  or  some  other  company, 
instead  cf  competing  one  against  the  ether.  .An  amalgamation  would 
cut  down  expenses  and  be  much  more  economical,  and  it  would  be 
benctiii.il  tn  th.-  rcimpanies. 

The  I  1 1  A  1 1 ;  \1  A  X  said  with  regatd  to  the  proposal  to  close  down  places 
of  entntaiiinii-iit  iit  9.30,  it  was  difficult  to  know  what  the  effect  cf  that 
may  be  ;  but  it  would  not  affect  them  in  the  City,  or  very  little.  With 
regard  to  the  decrease  in  our  net  revenue  since  the  war  began,  he  was 
rather  surprised  that  any  shareholder  should  be  ignorant  of  the  cause  of 
that.  The  total  increase  in  expenses  on  coal  alone  was  £40,000  a  year 
ccmpared  with  pre-war  prices.  Whenever  the  war  ended  they  may  hi  pe 
tr  see  the  dividend  resume  its  normal  figiu'e.  As  to  the  question  of 
amalgamation,  in  the  C'ity  they  have  no  other  single  company  that  was 
competing  with  them.  The  only  company  that  had  been  introduced 
into  the  City  is  the  City  Co.  Department  of  the  Charing  Cross  Co.  It 
was  impossible  to  amalgamate  with  that  particular  branch  c  f  that  cofti- 
pany,  as  they  had  a  particular  purchase  clause  and  all  sorts  of  regulations 
which  rendered  amalgamation  absolutely  impossible,  even  if  the  City 
company  wished  tc  do  it,  and  they  did  not  wish  to  take  on  the  West  End 
business.  There  is  a  further  reason  which  was  conclusive — that  under 
their  own  provisional  orders  they  are  debarred  from  entering  into 
asscciati(m  with  any  ether  company  or  firm  supplying  current  outside 
the  City.  He  then  put  the  resolutic n  for  the  adoption  of  the  repcrt  and 
accounts,  which  was  carried.  The  dividends  as  set  out  in  the  report  were 
also  apprc  ved. 

Mr.  Frederick  William  Reynolds  and  Major  the  Marqiiis  of  Winchester 
were  then  re-elected  directors  of  the  company,  and  Messrs.  \V.  H.  Pannell 
&  Co.  were  re-elected  auditors. 

.A  vote  of  thanks  was  accorded  the  chairman,  the  staff  and  fciic  manage- 
ment. 

Kensington  &  Knightsbridge  Electric  Lighting  Co.  (Ltd.) 

The  ordinaiy  general  meeting  was  held  on  the  21st  inst.,  (jol.  R.  E» 
CuoMPToN,  (Ml.  (Chairman),  presiding. 

The  SECIMOTAKA'  (Mr.  G.  S.  Britton)  having  re'ad  the  notice  con- 
vening the  meeting  and  the  auditors"  rcfiort. 

The  CM.\I1!.\I.\N  said:  (icntlemcn,  at  last  year's  meeting  I  pointed 
init  to  you  that  during  the  war  years  1914,  1915  and  1910  there  had  been 
a  progressive  falling  off  in  our  outjuit  of  units  sold,  but  early  in  1917 
there  were  signs  that  the  tide  had  turned.  That  this  forecast  has  been 
confirmed  to  the  extent  cf  nearly  lialf  a  million  units.  Reveiuie  has 
increased  by  about  £10,500— from  £04,037  ii|)  to  £74,493.  Unoccupied 
premises  in  the  district  have  decreased  from  4.51  to  .'180,  which  is  a  gain 
of  05  houses,  yielding  us  revenue.  On  ai^count  of  the  iniireascd  cost  of 
fuel,  increase  in  wages  and  the  allowances  to  our  workmen  .and  to  all 
our  staff  whiih  have  been  made  under  various  award.s,  and  the  extra 
work  entailed  by  generating  a  considerable  nundicr  of  units  at  Cheval- 
pliice  Station,  and  that  we  have  purchased  from  the  jeint  station  at  cur 
Wood-him-  works,  has  increased  the  total  cost  of  generating  from  £'25.4M 
to  £31,515,  an  increase  of  about  £li.041.  Distriliulioii  costs  have  slightly 
ini-reBKed.  and  rates  and  taxes  have  increased  largely.  We  have  been 
able  to  provide  an  incrcusi-d  sum  for  depreciation,  but  we  hope  to  put 
iiaide  still  larger  sums  when  ccnditions  arc  nioie  favourable.  Halanco 
of  profit  has  increased  from  £11.573  In  i:i3.22l,  or  £l.li51.  which  will 
enabli'  iiH  to  add  I  per  cent,  to  the  dividend  and  to  incii-ase  llie  amount 
we  carry  forward.  We  obtain  our  fuel  with  dillicnlty.  and  (lie  quality 
in  very  poor,  which  increases  the  laliour  cliargcs,  as  our  nun  have  to 
handle  larger  quantities  of  coal,  wliirli  produces  more  ash  when  burnt. 
Again,  the  nearcity  of  inatcrials  foj'  maintenance,  and  tlic  alinost  im- 
ponnibility  of  getting  ony  of  our  repairs  carried  out  at  nuiniifactuieis' 
works,  hi'iH  entailed  nil  us  the  wlmii'  duty  of  repairs,  which  nilils  to  (mr 
ex|M'iiHen.  The  supply  we  give  for  liciiling  and  cooking  has  again  in- 
ireaaed  loiiKidciably. '  This  is  probably  ilue  to  the  difficulties  that  our 
cimtomerH  have  in  obtaining  coal  for  domestiu  use.  which  has  oauaod 
many  i^oiiniimerH  to  install  eleitric  heating  apparatus  in  their  premises. 
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The  showroom  and  sale  department  has  been  very  fully  occupied,  and 
the  sales  have  nearly  doubled.  In  fact,  more  orders  have  been  received 
than  the  company  can  carry  out  with  its  reduced  staff,  so  that  about 
45  per  cent,  of  tliis  work  lias  been  handed  over  to  local  contractors. 
During  the  present  year  we  shall  do  very  well  if  we  kf  ep  up  to  the  present 
mark  of  profit  earning,  for  we  have  to  look  forward  to  further  difficulties 
in  carrying  on  bitsiness — labour  charges  and  cost  of  material — and  it  is 
hinted  tliat  restrictions  in  the  use  of  electricity  will  be  ordered,  that  the 
daylight  saving  hours  will  lie  longer,  and  that  the  ( iovernment  requests  to 
consumers  to  use  less  electricity  in  their  homes  and  businesses  «-ill  have 
some  effect.  Feeling  this,  we  think  it  necessary  to  again  increase  the 
charges  by  a  further  10  fier  cent.,  which  will  make  a  total  advance  on 
pre-war  prices  of  20  per  cent.  1  now  move  that  the  report  and  accounts 
be  adopted. 

-Mr.  C.  ('.  WYLLlEsecondedthe  motion,  and  it  was  carried  imanimously , 
and  the  dividends  as  set  out  in  the  report  were  apprcved. 

The  CHAIKJI.VX  then  requested  the  sanction  of  the  sliareholders  tc 
the  grant  of  an  annuity  of  £100  during  his  life  to  Mr.  Geo.  Hopkinson, 
who  had  served  the  company  for  many  years  and  was  now  entirely 
incapacitated  by  illness  from  earning  any  income.  .Mr.  Hopkinson,  who 
was  a  partner  in  a  Lond<in  bank,  ji  ined  the  board  of  the  company  in 
1890.  In  the  company's  early  days  .\Ir.  Hopkinson  worked  very  liard 
for  them,  and  obtained  a  great  ('eal  if  money  for  them.  He  was  sure 
every  member  of  the  Board  would  agree  with  him  as  to  the  high  value 
they  put  on  .Mr.  Hopkin.son's  advice  as  a  skilled  financial  man.  He 
moved  that  a  |>ension  of  £1(10  per  annum  during  the  terra  of  his  life  be 
granted  to  Mr.  Ceor^'c  Hopkinson. 

.Mr.  ('.  ('.  WYLLIK  seconded  the  motii.n  and  it  was  carried  unani- 
mously. 

t'ol.  Crompton  was  re-elected  as  a  directc.r  and  .Messrs.  Price,  Water- 
house  S  Co.  were  re-elected  auditors. 


Charing  Cross,  West  End&  City  Electricity  Supply  Co.  Ltd.) 

Tlw-  ordinary  general  meeting  was  held  on  tiie  21st  iiist.,  under  the 
prcsideniy  of  .Mr.jU'n.LiAM  Kramis  Ki.auiute,  .\I.\'.(I. 

The  .SlicKKT.MtV  (.Mr.  Cecil  <;.  Stancsby,  K.C.l.S.)  having  read  the 
notice  convening  the  meeting  and  the  auditors'  reports, 

The  (;H.\IR.M.\.N  said:  I  will  say  n  few  woriLs  to  yiu  upon  this,  the 
fourth  oc-i'Bsion  of  our  meeting  »in<e  the  breaking  out  of  thewar,  tliecffectof 
which  has  Ix-en  felt  in  every  Industry  and  m  every  sh[XTe  of  life.  If  in 
the  pre<;eding  years  our  diOicultles  were  great,  in  this  last  year  they  were 
iiitinitely  greater.  .Vlt hough  sale  of  energy  increased,  the  increase  in 
ex|)enM<»  has  Ix-cn  correspondingly  greater.  The  question  of  coal  affects 
UH  in  two  ways,  first,  in  a  great  increase  in  price,  and  secondly  in  the 
dccreHH<-  of  quality,  making  it  necessary  for  us  to  consume  a  greater 
quantity  for  a  Hniulicr  amount  of  energy.  "  Hack  "  coal  is  used  inly 
in  our  How  stnlion,  and  the  cost  has  imrea.'MMl  from  £.->!t,30."i  to  £t(7,7ti7. 
.\lthougli  we  do  not  consume  coal  in  cmr  West  Knd  .stations,  the  increaw 
in  its  price  has  Ijeen  the  main  cause  of  the  ilccrease  of  our  net  revenue. 
Kales  of  (Uirrent  has  incrt'ased  from  £in..'ilO  to  £l.'i!<.400  and  cost  of 
fuel  increased  by  no  less  than  £IS..'ilHI.  Kor  practical  purptises  every 
it*-m  of  e\]H'nditure  is  increawd,  particiiliirly  wages,  with  the  result  that 
althoiiu'li  tohil  receipts  were  sonu'  ii.'i.lHHI  in  ixcess  of  last  year's,  in 
creftHc  in  total  ex|K'nditurc  was  £2.'),IKM»,  wliiih  luis  reduced  the  bulanci' 
carnril  to  net  revenue  account  to  £I>I.SIIS.  agiiinsl  £7l,tM2  in  the  pre- 
rediiig  year.  To  this  sum  luid  to  \ic  aihlcd  £I.">.!MM».  the  carry  forward 
from  the  year  llllH,  £4,tll.'>  for  inlercMt  acirucil  during  the  past  year, 
'  and  a  balance  transferred  from  general  reserve  nccmint  of  £1,140.  making 
a  total  available  (or  distribution  of  £S2,II4.  17s.  lid.  We  have  not 
thought  It  riifht  lo  ilecreaM'  the  sum  provideil  (or  depreciation,  namely 
£22.INHI.  Wi-  have  paid  I  he  inti-reKt  on  the  deNinture  Htork,  amounting 
iU>  £l7,>t2ll,  and  there  is  left  on  the  net  ri'venile  account  £42,',!K.'i.  Out 
o(  this  we  have  paiil  £ltt,IHNI  (or  dividendH  in  pre(en'nce  sluire^,  and 
£H,000  (i.r  interim  divulenil  on  ordiiiary  uliares  (or  llic  liml  hal(  year  at 
the  rnli.  of  4  |XT  cent.,  leaving  £l"l.'iN.'>  lo  !"•  dtall  wilh.  We  have 
Ihi'tight  II  only  mkIiI.  hi  thene  ciriumstnncrs.  to  deireiiM'  the  dividend 
by  I  |i«T  cent.  »"  agninnl  ihal  paid  duniiif  tie'  pn'ceding  year,  and  so  tn 
declare  a  diviilciiil  at  4  |M'r  eenl.  |M'r  annum  on  the  capital,  lea\iiig 
iM,2Hr}  to  Ih-  carried  (nrward  !.<■  iir\t  year's  a. .  oimu.  Turning  lo  the 
flly  iiiidcrlakiiii:,  here,  aKmii.  pra.liially  every  ilciii  of  eii|M'nililure  has 
IricreiiMil.  Willi  llie  rcniill  that  ullliiiiigh  our  reieiplit  nn>  siinie  £:i,'i.lNNI 
iM-ller,  llie  Imlaiirc  inrtuil  lo  revenue  aci'iiuiil  (iir  Ihe  year  i«  onlv  in 
Klleel,  the  same  no  it  wii^i  in  Ihe  prem'diiig  year,  ItllO.  When  yoii  add 
tho  ImUnre  of  I'IS.IHNI  liroiiu'lil  (roiii  IDKt  you  iiuikc  the  toUl  availabh- 

for    tho    MTVIC.H    •>(    Hie    vcor    £M;|,;IHM.       Dlit     of    lhl«    we    Inne    |.r...  ,.|ed 

£2ll,l:il     (or    iiil^ercM     on    ilebeiitun-    hIih  k.    |i>niii    and    ..  !  I 

£IH,tNNI  (or  the  dividend  on  the  Cily  pri'(en'ni  ■-  •hani..  !■ 
to   Ih-  dealt    with.     IK   I  III*  we  carry   (orwnrd    CIs.inh)  < 

n-v e.   nnd   we   lran«ler    l'IK,2,"i7   to  general  re»erve   imionr    ,i ,i,i. 

rnakiiiK  that  uci nl  sland  nl.  the  llguro  ii(  £12'.', Mill      During  the  )miiI 

year  we  have  made  im  increaur  in  Ihe  prim-  o(  <  urreiil,  but  a  very  i<  ii 
sidernble  inereaMr  iiiiikI  now  It  made,  ■>(  whieli  iioliiea  will  U'  "eiil  lo 
iiiir  ciKloniers  during  llie  next  lew  daVR.  I'lidi  r  our  <  nler  Ihe  niiiviniiim 
iirice  nf  current  In  llie  Cily  war<  lUed  at  ."id  The  effri'tn  o(  the  vtar 
liave  xliown  that  thai  litiure  la  an  rxtremrlv  iinlaii  one,  but  Ihe  lloanl 
o(  Traile  have  nol.  nl  iiriM-iil.  nern  ihrir  way  In  in.  n»»r  11.  We  hiqii' 
l<i  la<  able  lo  ■alialv  liieiii  o(  the  uiifairiieaji  ii(  IliK  |aMili»M.  thi*  "itr 
ininipnny  out  o(  all  I  he  bMidon  ram|Hinlra  aheiild  !•<  pi. 
oIlAruinu  wlial  la  now  ..nh  n  reoaolialile  prii'*-  (or  the  aii|ii 
^  niirrenl  In  our  h«l(  ■•(  lie'  area.     The  priie  (or  |M.wrr  is  i. 

■•  ribed,  and  we  aliall  !•■  nbl..  muleriitllv  l-o  inerraw  il .     'llie  iiii),..-.i  i.ii 
i'\    the   .Minlaler  o|    l,«l><iiir  townrila  liir  end  of   laal    ymr  nf  •  riai'  o( 


I2h  per  cent,  on  wages  will  indirectly  increase  the  price  cf  almost  every 
material  we  have  to  buy.  The  Government  have  appointed  more  than 
one  Committee  to  report  on  the  various  trade  questions  which  may 
arise  after  the  war,  and  naturally  this  has  included  the  position  of  the 
electric  lighting  and  gas  industries.  Xo  final  report  has  yet  been  is.«ued, 
but  there  have  been  interim  repcrts,  one  in  particular  dealing  with  the 
coal  supply.  We  shall  most  carefully  watch  the  position  and  endeavour 
to  guard  your  interests  sc  far  as  we  possibly  can.  Incidentally  it  is 
suggested  that  there  shall  be  new  authorities  and  larger  areas,  and  the 
erection  of  super- station'  is  advocated.  The  London  companies  are, 
more  or  less,  blamed  for  not  liaving  supplied  energy  at  a  cheaper  rate 
and  so  made'  it  mo^c  available  for  general  use.  Against  this  latter 
charge  I  have  more  than  once  protested,  and  again  protest,  as  I  believe 
it  to  be  unfair.  Whatever  may  be  decided  as  regards  other  districts, 
the  London  area  should,  in  my  opinion,  be  dealt  with  as  an  individual 
one.  It  has  been  my  personal  endeavour  for  many  years  to  bring  about 
an  amalgamation  of  the  London  companies,  as  1  believe  they  are  fully 
'  competent,  under  proper  conditions,  to  carry  out  the  whole  work  for 
the  London  area,  and  would  do  so  bettor,  and  more  economically,  than 
any  other  possible  combination.  Further,  they  should  not  be  blamed 
for  the  present  position  of  the  industry.  .So  l<  ng  ago  as  the  year  1908, 
if  Parliament  had  given  its  sanction  to  the  whole  of  the  Bill  promoted 
by  this  and  the  majority  of  the  <  ther  London  companies,  we  should  have 
been  able  to  deal  with  the  whole  of  the  L<  ndon  district,  and  tf  do  s<  with 
success.  If,  as  1  believe,  an  amalgamation  of  the  London  ccmpanies 
would  be  for  their  benefit,  I  am  quite  sure  it  would  be  for  the  benefit  of 
the  London  County  Comicil,  who  have  the  ultimate  right  cf  purchase. 
I  cannot  cicse  without  expressing  some  words  of  thanks  to  our  staff, 
bcth  electrical  and  clerical,  for  their  services  during  the  past  year. 
Xor  can  I  forget  those  who  arc  doing  their  duty  in  our  country's  service. 
Fortunately  during  the  past  year  we  have  lost  nii  more  lives.  I  am 
asked  by  my  co-director.  Col.  Laurie,  to  express  his  regret  for  not  being 
present.  He  is  doing  his  duty  in  France,  and  therefore  his  services 
have  for  some  time  Ix-en  only  occasionally  given  to  us.  I  now  move 
that  the  re|x>rt  and  accoimts  be  received  and  adopted. 

The  .M.VX.VClXi;  DIHKCTOH  (Mr.  .7ohn  M.  Gatti)  seconded  the 
resolution  and  it  was  unanimously  adopted. 

The  <lividends  as  set  out  in  the  report  were  approved,  and  Mr.  W.  F. 
Fladgate  and  .Mr.  ,1.  .M.  GattI  were  re-elected  as  directors. 

.Messrs.  (I.  H.  .Johnson  &  S«.n  were  re-elected  auditors,  and  a  hearty 
Vote  of  lluinks  I.    the  chairman  and  dire<tors  was  carried. 

BOURNEMOUTH  &  POOLE  BLECTRICITY  SUPPLY  CO.  (LTD.).— .\t  the 
recent  meeting  the  ehairmau  (.Mr.  A.  H.  Sanderson)  said  that  the  strain 
of  war  conditions  had  In-come  more  biinlensome  than  ever  owinc  to  the 
liigh  cost  of  loal,  higher  wages.  *c.  The  re<-eipls  fnun  sale  of  cum-nt 
and  meter  rentals  amoiinled  to  £72.2,s:».  a^'uinst  £li:!..">4:t  (or  ISUli.  Their 
working  expenses  had  incrcjvwd  by  £!t.l.'>l.  mainly  owing  to  the  heavy 
cost  of  coal  nnd  otiier  fuel  (£.">,202)  and  rates,  taxes  ami  iiisur.-Mice  (£2.'2'24). 
The  net  result  was  that  they  wen-  carrying  to  net  revenue  account 
£35.8o,),  against  t:».'i,2l.'i  in  liuii.  which,  with  £2.2lV,"i  brought  forward 
made  »  total  of  £:tS.I2o.  .\fler  nitH-ling  Interest  charin-s  (£S.772)  and 
writlni!  off  £2.112  (i'r  Iciiseh.dd  and  simvi.vI  redeniptiim  funds,  and 
allowini;  tS.IHMI  (or  deprecialinn.  Ihe  balance  was  £l'.1.2H.'>.  They  pro. 
IMised  lo  pay  the  same  divideiul  as  lii,st  year  (H  |>er  cent,  (or  Ihe  wir). 
leavlni;  £2.071»  to  U-  carried  forward.  "The  rx-sulls  wen-  as  favourable 
as  the  shan-holilers  had  any  n-ivsonable  unuind  to  exiHvl.  The  I  'oni|iany 
hail  w\{  maintained  its  '|Misltion  in  spile  of  many  drawlwcks.  The 
applicalioiis  U>r  elerlri.-  curn-nl  sliowi-<l  an  increuM-  of  712  kw.,  which, 
allhouu-h  less  than  thi-  pn-vioiis  vear's  li>;un',  sh.mld  lie  n-i;anled  with 
satisfaction.  The  units  .-lohl  (or  all  pur(H.«>s  wen-  4.k:M.(>.SS.  comiwred 
with  4,IW2.s:ill  units  (or  MMIl.  Ihe  principal  nu  nases  la-ing  (or  i>ower  and 
heutint;.  Itn  ,lan.  1  lanl  they  had  S.llltl  consumers,  ami  (mm  llial  d»t4< 
lo  the  lllh  niKl.  ihi'V  hail  sls-iin-d  lilt  new  ciKlomers.  repn-s.nl ini!  »n 
additi..Mal  lotlkw,.  while  Ihe  iiiiili  sent  out  (nun  Ihe  station  shown! 
an  III.  n-.iii-  o(  .S  jht  ,iiil.  over  III in-f«|ainding  (X-rlod  o(  last  year. 

BRISTOL  TRAMWAYS  ft  CARRIAGE  CO,  The  revenue  in  I!ll7  WM 
£il42.7.s2  (airainal  £.V.,').im7  in  pn-Moii»  yeart.  and  with  the  balanno 
broiinht  (.irward  the  ml  n-veniie  wai  £122.212  lai:am«l  £1  IO..M.'0.  A 
liiial  dividend  al  the  rate  of  7)  |«-i  cent.  i«-r  annum,  lav  (rrr  (»i»«in«t 
7  |«r  ceiii.l.  h.i.<  la-en  de.  lan-d.  £:tO.(Mtil  ha.  l«..-ii  pU.ed  to  n-oervp  (anin 
pn-MoiM  vear).  and  tlS.I.-.2  (a^am'l  £!l.i'i:»."0  .ained  (orwanL 

BROMPTON  *  KBNSINQTON  BLBCTRIOITY  SUPPLY  rn  I m  The 
dm-.  lor«    n-|»irl  f.M  Ihe  vear  enil.-.|  Dc.    :tl.  |HI7.  »l  .  urn- 

IV unl     .how.    a    .  ndil     I. a  Ian.  e    ..(     fSi^.^TIs     l-.V  -xth 

£.VII7.*.  'in.  :id.    brou;jht    (or»»nl.  and   I'ltOil   II.    7.1  "n.1 

rei-eived  and  a.s-ru.-.l,   makea  a  t.iUl  ..(  l':».-..70il  il-  '  niK 

£1,044  l«.  (-.r  inUiioi  dni.lriiil  .m  llie  7  |ar  .  .nl    .  '.  O'^' 

»h»re».  nnd  Cil.sii.;   '•       ■• i.  .  i  ..  i     .   .i )ai 

annum  (.'r  Ih.-  Ii  '"■'• 

r<-«'.illllllel|.l  I  Iial  '  'wa  ; 

Wrilinu  ..II         •  I  - -     •  .  •""" 

•i-eoiint.  I  I'  ■    tnii.l.  £lo.(«"  .  pn-len-nrr 

nhatea  f..i  .'II.   £1.042    1  '  o.l  -m  lh<- 

onllnarv  .1..... ,.  ..  .  ..de.1  IVc    nl  .,■■ 1-'  l-r  .-cnt. 

per  annum  (iiial.iiik;  l"  l"'r  .  eiil.  (or  llie  veat ».  1 1". .'1^1  ;•  I  Id  .  dirr<'l<>r« 
•ddilioiial  remmieraloin,  £I.00I1;  catr.cl  (..r»«nl,  £.V217  lU.  7d. 
C..nii.-.li.m.  an-  .■.|nn.>lrnl  l.>  :t.<i:i.s:i!l  :i.-.  «nll  |S  .  )«  lam |»).  coin pami 
Hilh  lls.iKI.-,  «)   It ot.-r.  llUil 

CLSVELAND  *  DURHAM  KLEOTRIO  POWER  (ITD.V  The  report  foT 
11117  ataloa  that  unn*  pn.lil  wn*  i.^•t.7^<l.  ajiainat  £.17.130  in  prrviou* 
year,     .\(«*  pnniilinii  for  doWnture  uO«-real  and  Iranaternnu  £1I.«W0 
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to  depreciation  and  renewals  account,  net  profit  was  £7,o75,  and  £9.825 
was  brought  forward,  making  £17,400.  The  directors  recommend  a 
divdend  of  2  per  cent,  on  preference  shares,  that  £1,000  be  applied  in 
reduction  of  expenses  of  debenture  issue,  and  £9,726  is  carried  forward. 
Connections  to  the  system  at  Dec  31  were  83,737  H.p.',  an  increase  of 
2,268  H.p.  The  offer  to  exchange  shares  made  by  the  Newcastle-upon- 
Tyne  Electric  .Supply  C'o»  was  largely  taken  advantage  of  by  share- 
holders. 

HASTINGS  &  DISTEICT  ELECTRIC  TRAMWAYS  CO.  (LTD.)— The  reiwrt 
states  that  the  accounts  show  an  available  profit  balance  of  £12,972. 
The  directors  recommend  pavinent  of  dividend  of  0  per  cent,  on  the 
preference  shares  for  the  year  1917  (£4,800),  that  £2,500  be  placed  to 
depreciation,  £4,810  to  reduction  of  suspense  account,  and  £861 
carried  forward. 

LONDON  0HITED  TRAMWAYS  (LTD.)— The  debenture  holders  com- 
mittee, in  an  interim  report,  states  that  it  has  made  considerable  pro- 
gress with  the  representatives  of  the  shareholders  in  agreeing  a  scheme 
for  the  reorganisation  of  the  capital.  The  arrangements  are.  however,  ' 
dependent  upon  the  passing  into  law  of  a  BiU  now  before  Parliament, 
and  until  this  is  assured  it  is  not  possible  to  submit  any  definite  proposals. 
The  tramways  urgently  require  a  large  expenditure  on  renewils  and 
repairs,  and  the  committee  has  agreed  to  recommend  that  the  moneys 
coming  from  the  London  County  Council,  amounting  to  nearly  a  quarter 
of  a  million  sterling,  and  other  funds  accumulated  in  the  receivership 
should  be  applied  to  the  physical  habilitation  of  the  system,  and  has 
also  agreed  to  the  conversion  of  part  of  the  existing  debentme  stock 
into  preference  shares.  With  regard  ts  the  proposed  reorganisation 
of  the  capital,  it  is  not  possible  at  present  to  say  more  than  that  it  pro- 
vides for  a  great  reduction  of  the  present  share  capital,  and  the  division 
of  the  existing  debenture  stock  of  £1,650,000  into  equal  moieties  of 
4  per  cent,  debenture  stock  and  5  per  cent,  preference  shares  non-cumu- 
lative for  five  years,  but  with  priority  of  capital. 

MACK&Y  COMPANIES — The  report  of  the  Mackay  Companies  for  the 
year  ended  Feb.  I  last  states  that  income  from  investments  in  other  com- 
panies was  S4..')  19,364  and  dividends  paid  on  the  Mackay  Companies 
shares  $4,425,198.  Operating  and  other  expenses,  including  Federal 
income-tax  were  889,058,  and  balance  carried  forward  is  85,108.  The 
aa»etg  comprise  investments  $92,417,778  and  cash  $881,074,  totalling 
$93.298.8.")2.  while  liabilities  consist  of  preferred  shares  issued 
$50,0<X).0i>0rommon  shares  issued  .$41,380,400.  and  surplus  81,918,4.52. 

NEWCA8TLE-0N  TSNE  ELECTRIC  SUPPLY  CO.  (LTD.)— .\t  this  Com- 
pany's meeting  last  week  the  chairman  (Mr.  J.  H.  .Armstrong)  said  in 
lonccqueni^e  of  effects  of  the  war  the  directors  had  reluctantly  come  to 
the  condusifm  that  it  was  necessary  to  increase  the  prices  charged  for 
electrical  energy.  In  the  case  of  lighting  the  increase  was  10  i)er  cent., 
and  for  heating  it  was  15  per  cent.,  and  negotiations  were  in  hand  with 
regard  to  an  increase  in  prices  charged  under  long-term  contracts.  He 
belicve<l  he  was  right  in  saying  that  they  were  the  last  big  electrical 
undertaking  U,  take  this  step.  There  had  Ijeen  an  increase  in  the  cost 
of  everything,  including  plant,  repairs,  stores,  and  lastly,  but  not  least, 
wage«.  Inferring  to  the  report  of  the  subcommittee  on  electric  ])ower 
nupply,  he  said  tlu;re  was  no  part  of  the  kingdom  where  the  manufacturer 
during  the  war  had  had  his  demahds  met  with  less  trouble  and  delay 
than  in  that  an-a.  The  area  controlled  by  the  Company  was  now  some 
l.4(Hi  Mquarc  mileM,  and  extended  from  the  north  of  BIyth  to  the  Cleve- 
Unil  iron  mines  in  the  south.  Throughout  this  area  thev  were  dealing 
with  the  whole  r.f  the  iK>wer  supply,  or  they  had  intimate  working  rela- 
tionnhiiiM  with  the  locjil  authoritic. ,  with  the  exception  of  .Sunderland, 
South  Shiddji  and  DarlingUin.  Inferring  to  a  pamphlet  written  by  a 
»harih.,ldcr,  hi-  said  he  was  in  agreement  with  that  shareholder  on  one 
I».int.  niimilv.  lliat  it  w.mlrl  tie  a  great  Himplifi(;ation  if  the  Newcastle 
Oimpnny  and  iIh  aHHociated  rompanics  could  Ik-  amalgamated  into  one. 

NORTH  METROPOLITAN  ELECTRICAL  POWER  DISTRIBUTION  CO.  (LTD.) 
The  r.-vcnii.-  |.,r  1917  wii-<  12 1. 7:i I.  an  in.  rcas(-  of  £2.61(1  over  that  of 
1916  Tt..  I.Jw,..-,  (roM,  til,.  |,„al  n-v,-n„c  ,wc,„i„I,h  amount  t.i  £4,772. 
■\''  I'v  n-c.-ipt«  and  £114  IOn.  brought  forward,  and  dcduct- 

'"■  ii.»ri.'.»lile  t..  revci (includiiii;  £1,1)0(1  for  renewals), 

"'■  I''-      'I'ti'-  directors  reconiiiii-nd  that  £1.000  be  placed 

to  r. ,.  r  .  ,.,,,|  t; I. ',7  curried  forward.  Owing  to  (iovernincnt  restrictions 
ill  r.-g,ird  lo eiteiisiiinii  of  tnnin>  nml  installationH  there  is  a  credit  balance 
of  £Ht  |i«.  Hid.  (or  the  ye(.r  on  capilnl  aci-onnt.  The  number  of  units 
M.ld   w.i.  2. 1  1 1  ,.■..■><».  n;;r,uiHl    I.1M(.-..4II<)  in   MtKi,  an  increase  of  approx 

iM»l.lv  12  i-f  .e„t  '  ' 

OXFORD  ELECTRIC  00  (LTD.)  Thn  .  hairmaii  (Sir  Henrv  C.  .Mane.) 
•(..Ic-I  ■.!  tU  i„....liiig  ln«t  wiiok  Hint  lh«  prolit  for  1917  (ine'lu.ling  £(114 
'"•.■ii;lit  forwiirdi  w«.  £ll.:m7.  After  provi.lini.  £2.IMH)  for  dobmituro 
int..'".t  ..h.l  wriliriif  off  £151)  iin  ncconnt  of  hire  purchnno  inHtiilhilions, 
',..  I.,l,„.^„  w„,  IH,9|6.  Tlio  dir..e|„ri.  propoMiid  to  pay  a  diviilrind  lit 
I-  '  .'••  ..I  .,  per  r.uil.  (Mir  niiniim  on  tlio  pn.fi.riini-o  shiiro  rniiiliil.  and  a 
'^"  "  '  '  "'"  '  '''■  ••'  '•  \"-'  ■  ""•  I'-r  ..MiHini  (lnHH  tax)  on  tin.  ordinary 
'  '  '        •     |iiiid  in  .Siiptniiibitr  last),  lo  plain 

,  I    if  plant  iii'coiinl,  uiirl  to  carry 

^"  "lion  of  £4l.'i  would  inninhiin  tli'ii 

"  'III  ..(  i.2ii,7;>7,      Wliiln  thn  output  of  uliii'tricity 

['  '••"  "Kino  iin  Iniil  yo»r.  Ihu  expnnilitur«  on  fuel 

•'  .   £1.3(K). 

^t-    DEVBLOPMENT    CO.    (LTD.)     The  pn.lil    for 

"  .»  £1.2111  \ibvl.|,.,„l.,f   ID  iM-ri-rnl,  lillN  l,e,.„ 

'   "Til.i.i.n    «liiire,  .     £1,111111  lin,  Im-lii   plnee.l  I., 


like  £11,500  more  than  a  year  ago,  and  the  greater  part  of  that  increase 
had  been  made  in  the  latter  half  of  the  year.  The  receipts  were  still 
increasing,  and  the  increase  was  not  due  to  any  increase  in  crdinary  fares. 
The  increased  income  was  distributed  over  three  heads — ordinary, 
holiday  and  workmen  traffic.  The  larger  amount  of  the  increase  (about 
85  per  cent.)  was  under  ordinary  traffic,  and  was  due  to  the  fact  that 
railway  traffic  had  been  very  much  reduced  and  was  more  expensive, 
and  also  because  there  was  no  facilities  for  river  traffic.  Workmen 
traffic  had  contributed  £1,000  out  of  the  increased  revenue  of  £11,500. 
The  directors  proposed  to  pay  a  dividend  of  5  per  cent,  on  the  preference 
shares,  and  to  pay  a  dividend  at  the  rate  of  5  per  cent,  per  annum  on  the 
ordinary  shares.     Last  year  it  was  3  per  cent. 

WASTE  HEAT  AND  GAS  ELECTRICAL  GENERATING  STATIONS  (LTD.) 
The  profit  for  the  year  ended  Jan.  31  was  £40,086  (against  £40,731  in 
1917),  and  after  placing  £11,500  to  reserve,  and  adding  £19,411  brought 
forward,  the  amount  available  is  £45,511.  The  directors  recommend 
that  £5,000  be  transferred  to  experimental  expense  account,  and  that 
a  dividend  be  declared  at  the  rate  of  8  per  cent,  for  the  year,  leaving 
to  be  carried  forward '£19.911.  Considerable  delay  has  been  experienced 
in  the  completion  of  the  new  generating  plant  at  Weardale  power  station  ; 
the  whole  of  the  plant  is,  however,  now  on  site  and  is  undergoing  pre- 
liminarj'  trials.  Arrangements  have  been  made  for  carrying  out  certain 
experimental  wotk  jointly  with  the  Newcastle-upon-Tyne  Electric  Sup- 
ply Co.,  which  it  is  hoped  will  further  the  Company's  interests.  It  has 
not  yet  been  possible  to  make  any  progress  in  connection  with  the 
proposed  station  at  Horden,  but  the  necessary  sanction  to  proceed  with 
the  work  having  now  been  received,  contracts  are  being  prepared,  and 
constructional  work  will  proceed  as  possible. 

YORKSHIRE  (WEST  RIDING)  ELECTRIC  TRAMWAYS  CO.— The  report 
of  the  Yorkshire  (West  Riding)  Electric  Tramways  (^'o.  for  1917  shows 
net  income,  after  providing  for  debenture  interest  and  making  provision 
for  deterred  repairs,  of  £32,521  ;  and  £15,952  was  brought  forward, 
making  £48,474.  A  dividend  of  6  per  cent.,  less  tax,  on  preference  shares 
has  been  declared,  £5,000  applied  to  purchase  of  funded  preferential 
dividend  certificates,  £12,456  placed  to  renewals,  depreciation,  reserve 
fund  in  lieu  of  accident  insurance,  and  general  reserve  fund,  £20,609  bjing 
carried  forward. 


City   Notes. 

MADRAS  ELECTRIC  TRAMWAYS  (1904)  (LTD,)— A  dividend  of  3  pe^ 
cent,  on  the  preference  shares  has  been  declared,  making  6  jier  cent- 
for  the  year. 

MIRRLES3WATS0N  CO.  (LTD.)— The  directors  recommend  paymen* 
of  a  dividend  of  10  per  cent,  and  a  bonu?  of  2i  per  cent.,  less  tax.  For 
the  previous  year  a  dividend  of  10  per  cent.,  less  tax,  was  paid. 

0.  C.  HAWKES  (LTD.)— A  final  dividend  at  the  rate  of  7  per  cent,  per 
annum,  making  l>  per  cent,  for  the  year,  has  been  declared. 

P.  &  W.  MACLELLAN  (LTD.)— The  directors  have  declared  an  interim 
dividend  of  6  per  cent,  on  the  preference  and  ordinary  shares,  and  re- 
commend a  surplus  dividend  of  6  per  cent,  on  both.  For  1916  thf 
dividend  on  each  class  was  10  ])er  cent. 

WEMYSS  &  DISTRICT  TRAMWAYS  CO.— In  addition  to  the  3  per  cent, 
already  p:iiil  on  the  ordinary  shares,  the  directors  now  propose  to  pay 
a  further  i'.  per  cent.  The  past  year's  receipts  reached  the  record  figure 
of  £17.013. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.  (LTD.)— Subject  to  audit 
the  directors  recommend  a  final  di\iilcnd  on  the  ordinary  sljares  of 
10  per  cent.,  less  tax,  making  15  per  cent,  for  the  year,  and  also  a  binus 
of  lOs.  per  share'  less  tax. 


■  H  *    TRAMROADS    00— Dr.  .1.  T.   Mor7„  who 

1.  .1  n. "  I,   .,  ,,,|  I  i.ni  1 1.„  reeripii,  wore  something 


The  Round  Table. 

By  "  kVA." 

(!oo(l  lurk  to  our  men  and  engiiicers  who  are  holding  up 
and  Iviliini;  the  Hun  in  Kranco.     (In  spite  of  his  70  mile  gun  !) 

I(C  4(  i|C  >|l 

KvKNT  OF  iiiii;  Wehk.— Lord  Rhondda  (ipcns  an  electric 
natidua!  kitchen  in  Pojilar  without  getting  a  .shock  ! 

*  ♦         ♦         * 

Elccti-o-llarmonic  Society  ineiiiher.s  may  lireathe  again  ; 
tho  9..'J0  (•lo.'fing  order  becomes  1().;{(),  ami  there  .should  be 
concerts  as  usual  next  season. 

*  *         *         * 

Tliirly-Seven   Yenrs   Ai^o. 

I  Knim  TiiK  Ki,i.htiiicia\,  March  2(i,  1881.] 
Htiu.  Tuky  Comk.— "  I/Klectrieit6"  announces  yet  another 
jiaiTOr,  rather  hybrid  as  regards  its  title,  \yliich  is  "  Le  CJiiz  et  I'Elee- 
Irieit^'."  Tills  is  going  into  (lie  enemy's  camp  with  a  vengeance. 
Out  eontoMipiirary  uIhu  says  Hint  it  is  ]irol)ablo  tho  exhibition  will  see 
anollior  eliictriial  journal  laiiiuluMl. 

I'atiunci-:  ()i-k  IIkk  MoNitMiA-r.  The  IO(liiilnirgir|c.)ireMpi.ii(leiit 
of  the  "  Ciis  .lom-nul"  WMiderH  wlielli.-r  the  I'liilos.ipliicil  Society 
iif  filiisgow  hiiM  lieconie  .so  eiiniiumred  of  llic  elect ric  light  us  to  lose 
sight  of  the  pul.lie  <bily  wliieli  they  have  to  ])erforin,  namely,  of 
piihliHhiiig  the  iiwards  of  the  eoinmilteos  on  the  various  articles 
shuwii  at  the  exhibition  of  gas  ii]ipnriitiis  in  October  last. 


THE  ELECTRICIAN: 


THE  OLDEST  WEEKLY  ILLUSTKATED  JOURNAL  OF 


ELECTRICAL    ENGINEERING,    INDUSTRY,    SCIENCE  AND  FINANCE. 


ESTABUSHZS  1861. 


FRIDAY,  APRIL  5,  1918. 


Price  Sixpence. 

By  posl.  7d.    Abroad.  9d. 


CONTENTS. 

NoTBS 825 

Arrangemente  for  the  Week      827 

Electric  Winding  Engines.     By  John  F.  Perry.     Illustrated     ....   828 
Elementary  Principles  of  Continuou.*Current  Armature  Winding. 

By  F.  M.  Denton,  A. C.G.I.     Illustrated.— C'on<iiiu<<i 831 

The  Control  of  Large  Amounts  of  Power 834 

Kadiation  from  Systems  of  Electrons.     Illustrated 835 

The  Impkov-embst  of  the  Turbo-.Xlternator 836 

Retikws  837 

corbksponduiob    838 

The  lllackfriars  Sub-Station  of  the  Salford  Corporatien.     lUus.   . .  838 
Vickers  Rotary  Converters  and  Electrical  Crane  Equipments  ....  838 

LiOAL  iKTnxiQiNoi 838 

Patent  Record 839 

Volunteer  Notices 839 

Commercial  Topics    840 

Electricity  Supply 840 

Tenders  Invited  and  Accepte<l   841 

Companies'  Meetings  and  Reports 842 

NOTICE. 

On  and  after  April  6th   to  morrow  i  the  Editorial  and  Advertisement 
OfBces  of  "The  Electrician  "  will  be  closed  on  Saturdays. 


Notes. 


Nominations  to  the  I  E.E.  Council. 

Thk  foliowjti;^  iiciiiiinatioii.s  hiivo  hci-n  is,suc'<l  by  tlic  present 
Council  uriil  ari-  Mihjcct  tn  additional  ndiirinatiuiis  Lv  tli<' 
members  :  - 

I'KESIDENT. 
('.  H.  Wordinyhani. 

VlCEPltE>!IUKXT>'. 

{Tu'O  Vilfanrii.^.) 
I!.  .1.  Challark.  W.  B.  Wooclhouac. 

i;.  \\.  partridge.  II  .  .1.  Cluimrn. 

IIdMiIiaKV  TllKA.illiEIi. 
(Onf.  Viunncy.) 
J.  A".  Kingnhury. 

•  (iiiiiNAiiY  MKMHr.im  or  (.'ocsf  n,. 
(>'iir  ynrnnrirA.) 
>■.''//""  C.  ('.  PaUr;,n,0.n.K.      A.  >\\<mM\,\,\. 

//.  W.  rintlnrr.  ./,  Sayrm.  <;.  II.  Nulictt. 

I     A.C.Cmml,.  frol.  K.  Wilmn.  \V.  1,1.  I'ntoc-. 

'     A.  R.  K<.rr,l.  1,1.  n.  .\tkii.H..n.  W.  H.  IUwliTi«». 

airH.  A.  /Iwllirhl.  Il'irl..     .1.  (I.  Call.ii.l.r.  Sir  W.  .Sling... 

F.U.N.  y.  W.  (  niwl.r.  .  C.l.  II.  ( '.  .Spnrkx, 

I     Frof.   K.   \y.    M'irrhnni,     .1,  |l.v..„Hhin-.  D.S.O..  M.C. 

\  O.Sc.  II    II.  Ilarriw.n.  A.  P.  TnlUr. 

I  A-i-i'"  i\Tr.  .Mr.MiiKiuH  or  CorM  ii.. 

(One  y'nraiiri/.) 
I).  S.  />M«/o/,. 
Til"'    imii..-.    |iiiiii..l    III    ilaiic.K   uri'    tin-    iioiiiiiiation.x    for   x\\v 
viirnneic.M  wliii  li    will   imiir.     'I'll.'   lion,   treasurer  retiret*  un 
niiiillv,  and  I-  .•liyllijr  lor  iiiiliii-diitte  re-ele<'tiiin. 

The  Nrw  Nominations. 

.        It  will  lie  mill  tliiti  Mr.  ('.  H.  Womdinoham  eontiniHK  in 

\  ofliee.     (If  tlie  two  iiniiiiniilionx  (or  Vior-pn-.^ident.  Mr.  (mat 

IK  re  nominated.  beiriK  itlreaily  n  Viee  pr<»ident.  uml  Mr. 

iKN  iM  at  present  a  iiieinber  of  Coimeil.     With  ri«Karil  to 

■  ri'    ■Trliimrv  iihmiiIhts  of  ('oiiinil.it  will  bi-  iiotieeii  thill  nil 

I    innovation  Imn  I n  inlroiliK  .mI  by  noMiinnliiiu  a  considerably 

l,.i,„.r  iiiiinber  of  nieiiilM  rt  limn  liiii  hitlierto  I n  Ufoial.     On 

•rc^ffii  oecuHioi)  tb.rr  are  li»i.  vaeanciex  and  nine  noinina 
On    thin   ttccoiiiii    we    inincine    that    fiirlher   oiiiniile 
nntionn  are  ncnrcelv  prolmlde.      We  neeil  not  n.fer  to  the 


members  in  detail,  for  they  are  all  well  known  to  our  readers  ; 
but  it  is  of  some  interest  to  consider  the  extent  to  which  the 
various  sections  of  the  industn*'  are  represented.  Taking  the 
members  who  remain  in  office,  together  with  the  new  nominees, 
it  will  be  seen  that  manufacturing  accounts  for  seven  members, 
the  electricity  supply  industrk-  coming  second  with  five  mem- 
bers. It  would  seem  that  these  two  sections  are  claiming, 
perhaps,  a  little  too  much  in  the  way  of  representation.  It 
must  be  remembered,  however,  that  manufacturers,  who 
should  certainly  be  represented  in  considerable  strength,  have 
very  varied  interests,  and  should  therefore  claim  greater  con- 
sideration than  station  engineers.  It  is  noticeable  that  the 
manufacturing  group  includes  three  representatives  of  the 
cable  industry,  and  that  there  is  only  one  nominee  (who  may 
or  may  not  be  elected)  as  representative  of  the  heavy  branches 
of  electrical  engineering.  This  seems  to  be  insufficient.  There 
is  also,  of  course,  the  business  of  contracting  ;  but.  as  this  class 
of  work  is  generally  undertaken  also  by  our  manufacturers, 
the  position  may  be  considered  satisfactory  nierelv  from  this 
[loint  of  view.  .Vpart  from  this  aspect,  there  appears  to  us  to 
be  a  lack  of  balance  in  connection  with  electric  traction,  as 
Mr.  Devonshire  is  the  sole  representative  of  electric  tram- 
ways, and  there  is  no  representative  of  electric  railways,  which 
should  be  a  very  important  branch  of  the  electrical  industry 
in  the  near  future.  Xor  is  there  any  representative  of  elec- 
trical engineering  in  mining.  It  i.s,  no  doubt,  .somewhat 
natural  that  the  smaller  branches  of  the  industrv.  though 
certainly  ver>-  important,  such  as  wireless  telegraphv  and  elec- 
trical instniment.s,  should  be  unrejire.sented  :  but  it  is  equallv 
desirable  that  tli.-se  branches  should  not  he  forgotten  in  the 
general  distribution.  \Ve  are  inclined  to  think  that  it  would 
be  a  good  plan  for  the  Council  to  adoj.t  a  regular  .scheme  of 
appro.viniate  projiortional  representation,  so  us  to  ensure  that 
those  branches  which  do  not  appeal  so  much  to  the  ]iopular 
vote  should  not  be  for^'otten. 


Induction  Generators  with  Phase  Advancers. 

I.s  thedi.scus,sion  on  Mr.  Wkdmokks  i'aper  at  Hirininpham 
I'rof.  Kait  made  a  strong  plea  i(^T  the  use  of  induction  gene- 
rators in  conjunction  with  .Mynchronous  generators  to  .simplifv 
the  protective  devices  and  swnchgear  of  large  genemtinf; 
stations.  The  main  lines  of  his  argument  will  be  underKtood 
from  the  abstract  of  his  n>niarks  in  our  current  i.ssue.  The 
proposal  raises  many  important  .|uestions,  not  only  of  teehnic«l 
interest,  which  demand  careful  investigation  bi-fore  a  pn>- 
noiincement  ran  be  iiiaile  on  the  s..undnes^  of  .such  a  ncheine. 
Some  of  these  problems  were  touched  upon  bv  Dr.  KArr 
himself,  bill  obviouslv  the  time  periiiill<-<l  to  a  speaker  in  a 
discussion  renders  a  serious  and  complete  examination  of  the 
wh.ile  subject   impon.silile.    Dr.   K.M-P  went  at   once  to  the  root 

of  the  objection  to  the  induction  Kcnernior  bv  ^howinp  that 
this  machine  only  contributes  to  the  p.wer  component  of  the 
load,  whilst  the  reactive  component  of  the  ri><<i/ load,  along  with 
the  iiiaKneiiwiiiK  ciirnMit  of  the  indihlion  machine.  ha,s  to  he 
iiupplied  bv  (tynchronoim  niMchineii,  To  meet  this  objection, 
I'rof,  K  MT  udvoeat<Hl  the  ui«e  of  phase  ndvit lice m.  so  that 
itisti-ad  of  Imvinit  in  the  station  only  synchniiioii.s  nmehinen 
with  excilem,  some  of  the  setn  would  consist   of  induction 
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generators  with  phase  advancers.  He  contends  that  the 
switchgear  and  protective  devices  would  be  simpler  and  less 
costlv  with  the  latter  arrangement,  while  the  phase-advancers 
would  enable  the  induction  machines  to  take  their  fair  share 
of  the  reactive  component  of  the  load.  The  argument  is 
illustrated  by  reference  to  a  design  for  a  12,000  k\v.  turbo- 
induction  generator,  but  in  such  a  machine  man)-  other  points 
woidd  have  to  be  ilealt  with  besides  those  discussed  by  the 
speaker.  To  mention  but  a  few  of  these,  we  must  consider  the 
reliability  of  the  phase  advancer  compared  with  that  of  the 
exciter,  the  use  of  governors  with  iiiduction  generators,  the 
mechanical  difficulties  arising  from  the  small  air-gap  of  the 
induction  machine,  the  need  of  a  laminated  rotor,  the  loss  in 
the  end-bells  due  to  induced  currents  of  .sli])  frequency,  and  so 
on.  These  are  all  serious  matters,  and  would  demand  most 
careful  attention  by  the  designer  and  manufacturer.  Thus,  the 
need  of  a  3  mm.  air-gap  for  a  12,000  kw.  machine  running  at 
l.-OOO  revs,  per  nun.  does  not  look  at  all  promising.  Where 
it  is  merely  a  i|uestion  of  sui)i)lying  reactive  current,  it  is  pro- 
bable that  in  the  future  greater  demands  will  be  made  on  the 
rotary  converter  rather  than  on  the  induction  generator  :  and 
whilst  the  ado])tion  of  the  latter  machine  to  simjjlify  switch- 
gear,  &c.,  may  prove  feasible,  it  would  not  be  wise  to  be 
optimistic  before,  the  ])ropositinn  has  been  seriously  inves- 
tigated. 

Technical  Teachers  and  the  Institutions. 

To  till'  unsupliistieated  the  teaching  profession  appeavs  to 
offer  certain  monetary  and  other  advantages  to  those  who 
have  had  a  technical  training  and  who  have  afterwards  s])cut 
a  year  or  two  in  the  works.  Most  education  authorities  insist 
on  technical  training  and  "  workshop  "  experience  as  quali- 
fications for  a  teacher  of  engineering.  To  those  having  the 
one  and  the  other,  the  smalliT  authorities  (encouraged  by  the 
Board  of  Edueati<m)  usually  oiler  about  £120  per  ann>im 
and  make  th<-  oiler  more  attractive  by  specifying  about 
2.J  hours'  teaching  per  week  and  absurdly  long  holidays.  To 
the  man  who  is  working  from  '18  to  .54  hours  per  week,  and 
who  Heldom  gets  more  than  10  days  holiday  in  the  year,  the 
oiler  in  a  highly  attractive  one,  ])articularly  since  he  will 
receive  more  money  for  shorter  hours  (on  jiaper).  J^ong 
before  the.se  men  can  lay  claim  to  the  title  of  electrical  engineer 
thi'V  become  part  of  the  education  muddle  of  the  country, 
and  the  J<iducatic)n  Authority  is  quiet  because  it  is  aware 
that  the  labour  is  ine.xpen.sive  and  dumb.  \Vc  have  little 
Hyinpathy  with  those  who  become  hechnical  teachers  before 
they  are  properly  trained,  and  wlui  find  after  a  few  years 
that  they  have  Ix-eii  lured  into  a  profession  ])0Hse»8ing  7io 
proM|ieei.H  for  the  rank  and  lihr  and  in  which  sweating  is  openly 
prai'iisi'd  and  even  encouraged.  Htit  we  have  eymiiathy  for 
tli.iM-  whose  misfortune  it  is  to  receive  their  techniial  training 
iind<r  these  pufuili)  teachers  and  e(|ually  psciiili)  engineers. 
Till  ri'ci-iitly,  at  any  rate,  it  has  been  a  relatively  easy  matter 
''■'  iiiivone  having  the  (jualilicationH  mentioni'd  to  join  the 
!'■  '  iiion  of  Klectrical  Kngineers.  The  ])areiit  Institution 
.1  li  ii  -  teachers  having  clearly  delinefl  <jua1irications  and,  in 
moMt  ooxcH,  membership  means  far  more  to  the  teacher  than 
doed  un  engineering  dc^gree.  We  need  not  tell  our  readers 
that,  under  (-xiNting  conditiouN,  some  engineering  degrees  can 
bi'  obtaini-fj  without  great  iliflicully.  Before  engineering  can 
111?  expreted  to  rank  high  in  the  prcdessionH,  the  conditions 
under  which  degreen  are  granted  will  have  to  be  on  a  par 
wrilli  th'isi-  which  obtain,  nay,  in  tin-  mi'dical  profcHsiim.  The 
(iiiidliii)tiH  nii'liT  which  IcacherH  are  ailniitled  (o  the  "  Civils  " 
i.,.i  ,.iilv  kcrpi  \i|i  (lip  (juality  of  the  membership,  but  also 
till'  mi'iiilier  to  a  hinh  place  in  the  |r>achinu  prole.ssidu. 

k  forward  li   the  liinc  wlon  Hir  teacher  will  havr  In  lir 


a  trained  and  c.xjierienced  engineer  before  he  can  join  t  hi> 
Institution  of  Klectrical  Engineers.  The  immediate  effect  of 
this  would  be  to  deter  those  who  take  too  losy  a  view  of  the  i 
£120  per  year  and  long  holidays  from  leaving  the  works. 
Bloreovcr,  there  would  be  an  appreciable  decrease  in  the 
number  of  A.M.I.E.E.s  who  lower  the  standard  of  the  engineer- 
ing profession  by  working  for  a  smaller  wage  than  that  paid  by 
many  an  emi)loycr  to  his  typist.  If  associate  membership  in 
the  engineering  institutions  means  anything  more  than  the 
privilege  of  jiutting  a  long  string  of  letters  after  one's  name 
by  ])aying  an  anntnil  subscription,  it  certainly  should  mean  that 
the  associiite  iiu'inber  is  worth  a  living  wage  in  the  profession. 


The  Five  Day  Week. 

As  will  be  seen  by  an  annouruiMiicnt  on  another  jiage,  mw 
offices  will  in  future  be  closed  on  Saturdays,  thus  giving  our 
staff  a  complete  day's  holiday  every  week.  From  this  it  will 
be  seen  that  the  pro])rietors  have  joined  the  progressive  move- 
ment in  favourof  ashorter  week's  work.  There  has  been  a  good 
deal  of  (lis(ui.ssion  on  the  desirability  of  the  five-day  week  as 
(•(iiupared  with  the  usual  five  and  a  half-day  week.  In  many 
respects  the  old  half-day  is  somewhat  inefficient.  Provided 
that  the  necessary  work  can  be  carried  out  in  five  days  instead 
of  five  and  a  half  days,  there  is,  no  doubt,  much  to  be  said  in 
favour  of  the  shorter  week,  as  it  gives  time  for  rela.xation  and 
leads  to  greater  freshness  of  mind  and  body,  enabling  the  work 
of  the  following  week  to  be  carried  through  with  greater 
vigour.  As  to  whether  this  shorter  week  can  be  adopted  by 
manufacturers  remains  to  be  proved.  We  know  of  at  least 
one  case  in  which  the  question  was  put  to  the  employees,  on 
the  uiulerstanding  that  the  output  would  not  be  reduced 
tlirough  this  loss  of  time  ;  and,  owing  to  the  strong  feeling  in 
fav(uir  of  the  shorter  week,  this  was  adopted,  at  least  for  the 
summer  months,  and  we  understand  'that  the  results  were 
entirely  satisfactory.  In  these  days  of  changing  ideas  and  of 
attempts  to  obtain  higher  efficiency  and  shorter  hours,  the 
livc-dav  week  merits  careful  consideration. 


Technical  Students  and  (he  War.  We  oliserve  in  "  In- 
dustrial .Management  "  anotlicr  instance  of  the  intelligent  use 
in  connection  with  the  war  of  students  undergoing  technical 
training.  I'iie  United  States  Civil  Service  Conimission  is 
endeavouring  to  relieve  the  dearth  of  shij)  draugatsmen  by 
recomniending  to  the  heads  of  colleges  and  technical  schools 
tiiat  senior  students  in  engineering  courses  be  given  intensive 
training  in  naval  architecture  during  the  coming  spring,  with 
n  view  Id  making  them  available  for  employment  as  siiip 
driiii.'lil.sineii. 

Electrical  Fower  Engineers'  A  ssoeiation.— West  Yorkshire 
Branch  A  meeting  was  held  on  Wi'dnesday,  the  27th  instant, 
at  the  ^■..M.('..A.  Buildings,  Leeds,  to  form  the  local  branch 
of  the  J'lleclrical  Power  Engineers'  Association. 

.Mr.  .1.  !•:.  ICIlis,  of  Mcirlny,  U'oV  the  iilmir,  lui.l  llic  fullnwlii);  oiVworf 
were  n|i|>i>iiili'(l  ;    - 

llim.  HiiiiicIi  Srinliiii),  Mr.  I'.  Furiiess ;  //»«.  Uiaiieli  Tnusiirfr, 
Mr.  i{.  I).  .S|>iirr:  Com'millcr.  MesHrH.  1!.  ('.  .MUinson,  A.  H.  dluiytor, 
.  K.  l':iliH.  \..  lIcHUinKOM.  v..  M(irK«n,  1'.  Monrl.  I'.  \V.  I'cnly.  K.  PricHl,- 
!■  V,  S.  Simpson,  J.  V..  .St.oir,  H.  W.  Snow,  1'.  ,1.  'WnU.  V.  VVilUiimon, 
II.  P.  VVhcIhwoi-Mi.  The  ('oiniiiil.tei>  wei-c  iiiNliucled  to  elrcl.  a  .■lmirn\iin 
for  til..  Iiiamli  from  their  miciiiImth.  .Xpiiliralioii  forms  for  mcmUTHhi|i 
v.nn  he  ol.laiiii-d  from  anv  of  tin'  aliovc  oMirials.  ami  slionhl  hi^  foi-wardeil 
I.I  Mil.  Iiiamh  secri'taiy  (Mr.   1".  l'"iirm'MH,  (i,  .\sh  (irovr.   lOarlaheaton). 

Anti-Shock  Aerials  for  Ships'  Wireless,  .\ecording  to 
"  Tho  Tili|^ni|>h  and  'l'elr|iiinrie  .journal,"  an  invention  by 
.Mr.  S.  Hall  has  been  arcopted  by  the  Patent  Office  which 
rnlure.s  to  a  minimum  the  risk  of  wireless  aerials  on  vessels 
iieJMj,'  broken  and  the  wiieleHS  apparatus  thus  put  out  of  action 
when  a  siiiii  becomes  mined  or  torpedoed.  The  invention  is 
stated  to  be  Him)ile  and  ine.\|iensive,  and  utiliscH  one  or  more 
jtiiii'  ovIriiMiiiii  spiiin's  .spriialU'  iini.sl  ruclcd  and  lilted  at  each 
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end  of  the  present  aerials,  these  springs  automatically  extend 
ing  and  contracting  to  allow  the  aerial  to  lengthen  or  shorten 
to  take  up  the  varying  distances  between  the  top  of  the  masts 
when  they  spring  out  of  position  through  an  explosion.  These 
springs  do  away  with  the  present  necessity  of  lowering  the 
aerial  when  a  ship  is  being  loaded,  as  the)'  allow  for  the  vibra- 
tion of  the  masts  caused  by  working  the  derricks,  and  their  use 
would  in  some  cases  save  the  aerial  being  blown  away  by 
shell  fire. 

A  Useful  Time -Recording  Device  for  Factories.— An 
ingenious  time  rcr(jnling  device,  which  not  only  stamps  the 
time  consumed  in  work  on  a  card,  but  also  enables  correspond- 
ing wage  values  to  be  charted,  is  described  in  "  Industrial 
Managf^ment."  The  o|)eratioii  of  the  instrument,  which  is 
termed  the  '"  Costimeter,"  consists  in  placing  a  card  in  the  slot 
and  pressing  the  lever.  The  timing  device  may  be  arranged 
for  any  desired  interval  from  one  minute  upwards  ;  the  cus- 
tomarj-  length  of  interval  is  one-tenth  of  an  hour,  or  six 
minutes.  Each  instrument  is  provided  with  an  eight-day 
clock,  or  can  be  arriinged  for  electrical  control  from  a  master 
clock.  The  workman  upon  arriving  at  the  factory  in  the 
morning  in.serts  his  daily  card  and  pres.ses  the  lever,  which 
rccord-s  the  time.  Thereafter  during  the  day  he  in.serts  the 
card  again  at  the  completion  of  each  job.  The  right-hand 
lower  corn<>r  of  the  card  is  cut  off  at  an  angle,  which  o|)erates 
a  safety  lever,  and  niakes  it  impossible  to  enter  the  card  except 
in  the  right  way.  Both  card  and  wage  chart  must  be  designed 
for  the  firm  using  tlu-m.  The  time  clerk  reads  the  time  taken 
from  each  job  and  determine.s  its  equivalent  in  money  by 
placing  the  card  on  the  wage  chart  and  making  a  direct  reading. 
?refention  of  Scale  in  Eoilers. — The  war  has  stimulated 
the  study  'if  all  sources  of  loss  in  heating  processes,  which  in- 
evitably lead  to  waste  of  fuel.  A  i  article  by  Mi.S.  B.  Apple- 
baum  in  the  ""  Electrical  World  "  lays  special  stress  on  the  use 
of  water-softening  ingredients  in  boiUrs.  with  a  view  to  check- 
ing the  formation  of  scale.  A  hard  coating  of  scale  only  J  in. 
thick,  .such  as  may  easily  form  after  a  few  months"  use  of  bad 
water,  and  is  not  unknown  in  boilers  of  electric  light  ])lants. 
may  have  a  marked  |)rejudicial  effect  on  the  consumi)tion  of 
fuel.  By  the  prevention  of  scale,  he  states,  .5  to  20  i)er  cent, 
of  the  total  fuel  may  often  be  saved — a  matter  of  importance 
in  cases  where  boili-rs  have  to  be  hard  pushed  at  the  j)eak  of 
the  load.  In  addition  there  is  the  saving  in  ri'])air3,  which  in 
locomotive  boiliTS  has  heen  repeatedly  found  to  be  a  con- 
siderable item,  in  some  cases  .5  per  cent.  The  actual  gain  in 
fuel,  re])airs,  and  lesHcned  cost  of  boiler  cleaning  is  given  by  the 
author  in  an  actual  i-xam|ili>  as  §21  per  horse-power  per  year. 
Actual  figures  will  niiturally  varv  accoriling  to  the  hardness  of 
the  water  and  other  factors;  but,  geu'Tally  speaking,  the 
iust«lljition  of  water-softening  i)lant  is  fully  repaid  b\  the 
ensuing  economies  wheni'ver  any  a|)i>reciable  tendency  to  form 
scale  iwists. 

Association  of  British  Electrical  Engineers:    Electricity 
Supply  Section      A    preliminary    Committee    has    been  con- 
8i<leriiii;  tlii>  di-sinibility  of  forming  an  As-sociation  of  Electrical 
Engineer-,  Electricity  Supiily  Section. 
Thr  ( '>iiMmilt<'«  nonniHti  of  tho  follnwing  :-  - 

It.    ],.     l('>liii|.<Mti    ii'liiiiriiinii)      HArkiicy,    pn'niilcuit    «(  Aiwx'inlcd 
,Miinli'i|iiil  Kir.  iii,  111  I'liixiiiiMTn  (CrrnW-r  L<>niliiii). 

Iwni.  wnn-tnry  ol  .\iui<ii'iiit<<il  ,Muniiii|ial  Kli'« 
■  l."iii|..ii). 

•  ■.I.)     iNliiiKton,  lii'ii.   t<'rn>Ury  <>(  <  iiii.f 
ion. 
Iioi).  «<i'n>litry,  Iii'«ir|i'>riit4><t  .Muniri|Nil 

I'lill  .Mull  Co.,  iiiniinuInK  i|in«<t.<ir. 
,|,.„l   (.;|,.,.,f(„,|  ('..wrr  Stihoii  KnKiniM'M. 
I  ■  Willowlni. 

I    jKI      IIOIIH    ill 

■'     'I "i"" 

'    11111 
pn- 
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'  ,'linii  o(  Ihn  Axvioinlii'ii  i<  to  Mtfi-Kiinnl 
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tricity  supply  industry,  but  it  is  hoped  that  similar  sections  may  be 
formed  for  those  engaged  in  other  branches  of  the  electrical  industries 
of  Great  Britain,  each  with  its  own  Council  which  will  be  represented 
on  a  Grand  Council;  this  will  focus  the  activities  of  all  engineers 
engaged  in  the  electrical  industries  of  the  United  Kingdom.  The  Asso- 
ciation  will  be  in  no  sense  a  Trade  Union,  but  will  be  constructed  rather 
on  the  lines  of  the  existing  professional  associations,  such  as,  for  instance, 
the  British  .Medical  Association. 

The  proposal  to  form  this  new  .Association  was  recently  discussed  by 
the  Council  of  the  Institution  of  Electrical  Engineers,  who  have  appointed 
a  special  vicepresi.lents'  Committee  t<j  meet  the  membersof  the  Prelimin- 
ary Committee,  referred  to  above,  and  have  agreed  to  call  together  mass 
meetings  of  professional  and  technical  men  engaged  in  the  business  of 
electricity  supply  thrJughout  the  country.  Such  meetings  are  to  be  called 
Ixjth  in  Ijmdiin  and  at  the  local  sections.  At  the.sc  meetings  the  project 
will  be  fully  discussed  and  a  |)ermanent  Executive  will  be  appointed, 
charged  with  the  duty  of  giving  effect  to  the  proix.sfil  f. .mi.it.ii.n  of  the 
-Association. 


Obituary. 

R.  W.  Blackwell. — We  regret  to  record  the  death  of  Mr.  Robert 
W.  Blackwell  on  the  28th  ult.,  at  the  age  of  o((.  In  our  next  Issue 
we  hope  to  give  an  account  of  tlie  work,  much  of  which  was  of  a 
pioneering  character,  on  which  Mr.  Blackwell  was  actively  engaged 
since  the  early  days  of  the  electrical  industry. 

Death  ok  Active  Service. — The  death  in  action  of  Private 
Robert  Aspinall  (L.X.L.  Regiment),  previously  reported  missing, 
is  reported  officially.  He  was  fonnerl_\'  employed  by  Messrs.  Dick, 
Kerr  it  Co.,  of  I'rcston. 


Personal. 

Mr.  F.  .1.  .S.  Ho.skcns,  manager  of  the  Dai-wen  tramways,  has  ten- 
dered his  resignation. 

War  Hosoeus. — Lieut.  (Acting-Capt.  and  .\djutant)  V.  C. 
Russell  (SutTolk  Regiment),  younger  son  of  Mr.  Stuart  A.  Rus^U, 
works  manager  of  the  India  Rubber  Co.,  Silvertown,  has  been 
awarded  a  bar  to  the  Military  Cross.  He  was  uwartled  the  Militarj' 
Cross  in  November  hist,  and  previous  to  that  had  l)een  twice  men- 
tioned in  despatehes.     Lieut.  Russell  has  been  wounded  twice. 

War  Casualties. — -'rhc  following  casualties  arc  reported  : — 

IM^-.  II.  Ilaslcr  (East  .Surrey  Itegt.),  fonuerly  in  the  general  office  of 
the  Inilia  RiiblHT  Co.,  ha.s  lioen  missing  since  Oct.  2ti.  I!M7. 

('orp.  .\.  Ingham,  furmcrlv  .i  Ni'N'iti  tniinmiy  emiiloyii-,  is  a  prisoner 
of  war  in  Germanv. 


.iVrraii^emenbi  for  tlie  Week. 

HONDAT.  April  Stll. 

iNSTiri  riiiN  or  Ei.kitiiical  KnoinkkiiS,  Newc.\stlk  Local  Ski-tion 
6'.7.»  it.ni.     .\t  the   Mining   Institute.    NVwi-a.stle.      rn(icr  on  "  The 
Control  of  Largo  .Vmountsof  INiwer,"  by  Mr.  K.  B.  Wcdmoro. 
TDB8DAY,  AprU  91b. 

Uov  M,  Institition. 
■1  p.m.     .\t  .\ll«>iiiarl<<-.slni-t,   l/indmi.  \V.      l/-olun>  on  "  Soirntiliu 
Signalling  and  .Safety  at  .S«'u."  by  Prof.  .L  J"ly,  tMUS.     (Loo- 
tun<  I.) 

[S-ITITI'TIOS  OK  KlEiTUICM,  KNOINKKKs,  YoHKSHIRK  Ix>rAL  .SuCTIOI*. 

7  />.Mi.     .\t  the  Philosophical  Hall,  Ix-eds.     AnnanI  Gcncml  .Meeting. 
IxSTlTi'TloN  OK  Elkitiiicm,  Enoinkkhs,  .M\N"  iiK.'>Tr.i!  Local  SKi-rins. 
7  p.m.     .\l  the  Engineor*'  Cliili.  .Munohe'.ler.      ri»|KT  "n  '   O'ntmot 
I'ricofi  during  I>i'nioliili»aMi.n."  by  Cnpt.  \V.   I'ullanl  Digby. 
InSTITCTION  ok  Kl.KI-Tltli'AI.  K>OIm:I;I1S,  .Si  (iTTlSll  |,.u  \\.  Skition. 
7.30  p.m.     At  JOT.  Hath  strrot.  GUsgow.     Pain-r  on  "  The  Omtm    1 
of  l.nrK«  .ViuountMof  lN>wvr,"  by  Mr.  K.  H.  Wwlmore. 

ItuVniKN   Sill  IKTV. 

V /<  m.     At   BiiihiiKUin    Houne,   liOiiilon,   W.     .SIIvanuH  Thompuoi 
\|.  iiiM,,,,!  |.,-.i,ir..,  I.y  Sir  ^U^le>ll  UuMirrforil.  K.B..S. 
WEONESDAY.  AprU  lOtb. 

lloYAL    InsTITITIoV. 

3  p.m.     At  .\ll«Miiiirl><  iitr«vt,  |,i>mlon,  \V.     IavIuiv  on  "  Soicnliflo 
Signallint;  mid  Siilety  at  .Sc>i»,"  by  Prof.  .1    .I"lv.  K.B.S.     (I/v. 
Ii.n>  II.) 
THURBDAV.  AprU  Uth. 

I  v-i ■  .  -1    I'l.ri-riH'  u    I' 

7..V)  p.m.      ,\i  l-n. 

.S.W.     .r  val 

,S..,  „■l^  ••( 

HI.  l.N 
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Electric    Winding    Engines.* 

Bs-   JOHN    F.   PERKY. 

Summary. — The  author  describes  in  general  terms  the  chief  systems  of  electric  winding,  and  discusses  their  merits  as  compared 

with  steam  methods.     Eight  alternative  schemes  are  presented.     The  distribution  of  energy  losses  and  working  and  initial  costs  in 

each  case  are  analysed  by  the  aid  of  diagrams  and  their  relative  advantages  summarised. 


The  Paper  deals  with  several  phases  of  the  winding  problem, 
divisible  into  sections  as  follows: — 

1.  Under  this  section  is  given  a  brief  description  of  the  principal 
features  of  the  more  conunon  systems  of  electric  winding. 

2.  In  this  section  a  set  of  winding  conditions  is  outlined,  and  par- 
ticulars given  for  several  different  schemes  designed  to  meet  the 
conditions  stated. 

3.  This  gives  a  comparison  of  the  scheme  described  from  the  point 
of^view  of  operation,  when  working  under  the  conditions  set  out. 

4.  Gives  particulars  as  to  initial  and  working  cost. 

5.  Conclusion. 

1.  Gesekal  Descriphok  of  the  More  Common  [Systems  of 
Electric  Wdtding. 

One  of  the  most  important  items  in  a  mine  installation  is  xne  auio  ^ 
or  winder.  The  one  object  sought  in  any  \rinding  scheme  is  to  raise 
the  coal  or  ore,  as  the  case  may  be,  as  cheaply  and  efficientlVj^as 
possible. 

Systems  of  EUclric  Winding. — Systems  of  electric  winding  maybe 
roughly  classified  as  follows  : — 

1.  Alternating-current  motor-geared  or  direct- coupled  to  the 
drum. 

la.  Alternating-current  motor-geared  or  direct-coupled  and 
equalised  by  the  Westinghouse  equaliser  system. 

2.  Direct-current  motor  direct-coupled  to  drum  vnXh  Ward  Leonard 
control 

2a.  Direct-current  motor  direct-coupled  to  drum  with  Ward- 
Leonard  control,  and  equalised  by  means  of  a  fl3rwheel  on  the  M.G. 
set. 

1.  AUernaling-current  .Motor  Oeartuu,  Direct -coupled  to  ineDrum. — 
This  is  by  far  the  simplest  and  cheapest  .system,  and  consists  of  an 
induction  motor,  driving  tlurough  gears,  or  direct-coupled  on  to  the 
drum  shaft,  the  control  being  done  rheostatically  by  a  special  Mquid 
controller. 

la.  .iUenialing-current  Westinghouse  Equalised. — This  is  similar 
to  the  alternating-current  geared  system,  but  e<:)ualised  by  the  use  of 
a  rotary  converter  connected  to  the  alternating-current  line,  sup- 
plying the  induction  motor  of  the  wnder ;  its  direct-cunent  end  is 
connected  to  a  flywheel  set,  consisting  of  a  direct- current  motor  and 
flywhecL 

Thi«  BYHtem  has  a  great  many  points  in  its  favour.  As  the  fly- 
whwl  i«  driven  by  a  direct  current  motor,  the  slip  can  be  somewhat 
ext4-nded  without  un-lue  loss  in  efiicicncy  ;  hence  a  given  equalising 
effect  may  be  obtained  from  a  smaller  wheel.  Also  the  same  cfjualiser 
can  sujiiily  more  than  one  winder,  and  when  light  loads  are  being 
ruined,  i\u:  set  may  be  shut  rlown.  However,  it  does  not  possess  the 
twnclit*  of  the  Ward  Leonard  syHtcm  in  the  matter  of  control. 

2.  I Hrert  control  Ward  Uonard.~h\  thi.s  system,  the  drum  is 
ujtually  <lircct  coupled  to  a  direct  current  motor,  which  is  supplied 
with  <iirrr-nt  l.y  ii  motor  generator  set,  consisting  (where  the  main 
»upi)ly  of  current  is  ult^irnatiiig  (Mirrent)  of  nn  induction  motor, 
<f/upli-rl  \At  a.  direct  current  generaUir.  Where  <(|ualisation  is  re- 
f|uir«l,  the  wt  him  u  flywheel,  which,  when  ccjualisalion  is  not 
rc<)iiir<yl,  ifl  diwonneeU'd.  The  moHt  usual  arrangement  is  for  the 
«-t.  t/>  !«•  in  the  following  order  :  Induition,  nmlor,  flywheel,  dircct- 
I  urniit  i/.M„-rutor,  exciU-r.  The  generator  Jiml  winding  motor  are 
ir.rimited  together  electrically,  and  the  control  is  effected  by  a 
Kfx<  iaily  diMiignecl  rhcoKtiit  in  the  Meld  of  the  generator. 

'"     ' '■■I'i'tn.     The     conditiouH     under     which     e(|ualiHation 

'iiry  are  at  present  lixcd  liy  tli<^  relalion  the  maximum 
'ho  winding  motor  liearM  to  the  gencniting  capacity  of 

'if  oiiinliitntidn  dcfH-ndji  u|Kin  the  Hha[H<  of  the  winding 

I  '111-  If  M;tl.  o(  I  III   iiiiiiHc.     Kig,  I  nhowH  the  average  line 

'  nil,  the  Mliiuled  |Hirtion  of  the  dia- 

■  ipiKJty  of  the  wheel  for  the  drop 

■    ■   '        '"    ""    ""I   'iayrt  2,')t(  ft-    p<T  Hecoiid   wiih  com- 

'^'''  "'  '"  '"    "  liiiijting  innximiiiii  |Miipliernl  h|K'(|||,  but  Mpcedn  of 

:;7-  (I    ,»  r  ...  .,t,.|  iiri-  nirv  rpiit. „,. 

I'li'tion  motor  in  iihuiiIIv  only 
"P  much  of  ilH  Nlnri'd  enii'gy 

.•    Ill    lie    Nntinnnl  AHKOciiitinii  of 
(  Miniiiv  Kleulricul  KngiriixTii  (,S<miIIi 


(only  about  4  per  cent.)  imless  this  sUp  is  increased.  To  attain  this 
object  a  sUp  regulator  is  installed.  In  the  case  of  a  winding  scheme^ 
we  need  only  consider  the  automatic  regulator.  This  consists  of  a 
torque  motor  oomiected  through  series  transformers  across  the  line 
supplying  the  induction  motor  of  the  Ward  Leonard  set. 

In  practice  it  is  usual  to  set  the  regulator  at  a  point  about  20  or  25 
per  cent,  above  the  average  line  of  the  winding  diagram,  allowing  a 
drop  in  speed  of  from  10  to  15  per  cent. 

2.  General  Description  of  the  Schemes  to  be  Compare!). 
Numerous  Papers  have  been  written  in  the  past  giving  actual  tests 
on  steam  and  electric  winders.  There  exists  in  tliis  coimtry  a  strong 
feeling  that  the  electric  winder  is  only  suitable  for  the  smaller  pits,, 
and  cannot  compete  with  steam  when  large  outputs  have  to  be  ex- 
tracted from  deep  shafts.  This  is  quite  a  mistaken  idea.  Let  iw 
take  a  case  which  by  common  consent  puts  the  electric  winder  at  a 
disadvantage.     Assuming  the  following  conditions  : — 

Depth  3,000  ft. 

Net  load  6-75  tons. 

Weight  of  cage  and  chain 8  tons  10  cwt. 

Total  weight  of  tubs 67-5  cwt. 

Size  of  rope  2-06  in.  diam. 

Weight  of  rope   G4-8  Ib./fathom. 

Static  S.F 8 

Drum  diam.  (see  each  individual  case) 

Output 334  tons  per  hour. 

Docking  time 15  sec.  throughout. 

Accelerating  and  retarding  turns  kept  constant  throughout. 
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Fig.  1. — Typical[^Hor.se-Power-T™e  Diagram. 

(Shaded  portion  above  the  average  lii  e  represents  the  energy  the^flywheeljmustjbe 
capable  of  supplying  with  tte  predelerrrined  drop  in  speed.) 

With  the  above  set  of  conditious,TableI.,p.|830,  gives  details'of  the- 
systems  designed  for  the  duty  outlined.  In  all  cases  it  has  been  assumed 
that  the  motors  or  engines,  as  the  case  may  be,  are  direct  coupled  to 
the  drum  shaft  one  on  either  side  of  the  drum.  This  anangement, 
while  increasing  the  cost  of  llic  motors,  considerably  reduces  the  cost 
of  the  drum,  shaft,  licarings,  \-c.  In  the  alternating  current  schemes 
the  stators  and  rotors  would  be  connected  in  parallel. 

Motors. — The  rating  of  the  wincUng  motors  is  based  upon  the  root 
mean  square  valuer  of  the  cycle.  In  .scheme  No.  3  this  has  increased 
to  2,000  II. I'.,  d\ic  to  the  inciricicnt  diagram  given  by  the  plain  drum. 

lUakiiKj.  The  braking  ne<H'ssary  in  all  the  alternating  current 
schemes  would  be  done  by  means  of  reverse  current.  The  stator 
windings  of  the  motors  would  bo  reversed  near  the  end  of  each  cycle, 
and  Mullicicnt  current  applied  in  a  reverse  direction  to  exert  the  ne- 
<:eHHary  positive  torque  to  bring  the  winder  to  rest. 

Drum.H.  'Pile  small  diameter  of  the  dinm  in  seliciues  Nos.  1,  4 
and  5  has  been  lixcd  at  75  times  the  lojic  dinmotcr,  aiul  the  large 
diiimeler  detcTmined  from  the  following  formula: — 

1 1  -I  Weight  of  1  length  of  ropo     net  load 
I    Weight  of  I  cage  ancl  chain 

ScliemcM  No8.  2,  3,  (1,  7  iind  S  have  a  plain  cylindrical  diuui,  the 
diiuiietcr  being  80  times  that  of  the  ropo,  ft  ratio  which  has  become 
standiirdiKcd  for  plain  drums.  ^■ 

(onftM,.  In  all  the  alternating-current  schemes  the  controller 
would  lii^  of  the  li(|uid  type.  louHisting  of  a  tank  having  a  number  of 
MiiHpemled  i-lectrodes  eoiiucetcd  to  the  slip-rings  of  the  indu  tion 
miili.r.      A  in.,li„-  |,.,,„,,  ,  ii.-Ml-Hi-  a  snlntion  (lnoii''li  llu'  tank,  and 
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the  winding  motor  is  started  by  means  of  a  sliding  weir,  which  alters 
the  level  of  the  solution  in  the  tank,  thereby  submerging  the  elec- 
trodes. The  rate  of  acceleration  is  fixed  by  the  respective  capa- 
cities of  the  tank  and  pump.  The  stator  current  is  reversed  at  the 
end  of  each  wind  by  means  of  high-tension  contactors,  assuming 
that  motors  of  this  size  >vould  be  operated  from  a  high-voltage 
alternating-current  supply.  With  the  Ward  Leonard  schemes  the 
control  would  be  effected  by  means  of  a  special  rheostat  in  the 
generator  field. 
3.  Comparison  of  V.iRiors  Schejies  from  the  Poixt  of  View 

OF  Operation. 
|F  In   the  original   Paper  the   author   presents   diagrams  showing 
respectively  the  allocation  of  losses  due  to  friction,  &c.,  the  net  work 
being  calculated  from  the  formula  : — 

Net  load  x  depth  of  shaft 
r^fj =horse-power-second8. 

The  losses  are  considerably  affected  by  the  system  of  cage  guides 
used,  but  are  usually  taken  as  17  per  cent,  of  the  net  load  Other 
loss's  occur  in  the  hoist  motor,  in  the  controller  and  in  various 
auxiliaries  (pump  motor  for  solution  in  controller,  compressor 
motor  for  air  brakes,  transformers,  &c.)  Horse-power  time  diagrams 
for  the  various  schemes,  of  which  Diagram  1  is  typical,  are  also 
presented. 

Si  heme  4  (steam  engine)  is  di8cu8.sed  in  detail,  as  follows: — 
Here,  for  the  sake  of  comparison,  the  actual  amount  of  steam 
taken  by  the  engine  in  doing  the  wind    h(us    been  converted  into 
kilowatt-hours.     The   cjuantity   of   steam    per   wind   may    be   con- 
siderably increased  by  bad  driving  of  the  engine,  whereas  in  any 


Steam  Available  for  Turbine. — Allowing  10  per  cent,  forjwetness 
=say,  4.5,(K)0  lb.  available.     Steam  consumption  of  mixed  pressure 

turbine  full-load  321b.  per  kilowatt-hour — 7 =  1,400  kw.  Re- 
quired 2,000  kw.  ;  600  kw.  required  to  be  made  up  by  live  steam, 
for  which  consumption  on  turbine  is  20  Ib./kw.-hoiU'.  Live^^steam 
required  600x20=12,000  lb.  of  steam  per  hour  extra. 

Total  Steam  Capacity  of  fi&ifers.— 51,000- 12.000=63,t:HXl— 7,000 
for  contingencies  and  to  give  extra  storage  for  peaks=  70,000  lb. 

It  will  be.  seen  later  that  there  is  very  little  to  choose  between  this 
and  a  complete  electric  scheme,  the  actual  saving  in  the  particular 
case  under  investigation  being  only  about  £221  per  annum.  *^ 

Scheme  5  (Ward  Leonard)  is  then  considered,  and  the  author 
remarks: — 

In  the  Ward  Leonard  system  the  control  is  effecte<l  by  a'rheostat 
in  the  generator  field,  by  which  the  voltage  applied  to  the^winding 
motor  may  be  raised  from  zero  to  a  maximum  in  either  direction. 
The  torque  given  out  by  the  motor  is  proportional  to  the  magnetic 
fliLX  in  the  air  gap,  and  the  ampere-tunis  on  the  annatvire.  The  field 
being  constant,  the  current  in  the  armature,  as  in  the  ca.«e  of  the 
alternating-current  motor,  is  projwrtional  to  the  toniue.tbut  the 
input  to  the  motor  will  be  proportional  to  the  pro<luct  of  the-voltage 
and  annature  current  at  any  instant,  or  to  make  it  directly  compar- 
able with  the  alternating-current  system,  the  input  is  proportional 
to  the  torque  and  speed  at  any  instant,  as  the  voltage  is  proportional 
to  the  speed.  jj    p  '^  ''"~ 

In  the  case  of  the  Ward  Leonard  system  of  control  a  considerable 


DiAlillAM   I   (.•<<  IIKMK.M    1      XMI   r>). — HolLsK-roWKIt-TlMR   DiAOKAM     KkPRK-MRXTISO    OrTPlT  OF    WlSPIMi    MoTllKS   WITH   CvLINHRii- 

('fisic.»L   DitiM  :  Oi-TinJT  or  Oenbiiatoh,  IsDumoN  MiiTon,  asd  Klvwhkki.. 


electrii'ul  whenie  the  luinwiii  elcMii'nt,  iw  fur  iw  lonNUniption  i.s  con- 
cerned, dinnplM'ant altogether,  iind  provided  thi-  weight  ii(te<l  Ls  con. 
Htiint,  the  unilM  (oiiHumcd  rciiiuin  uniilt<Tcd  irn-xiHttive  of  the 
driver.  In  ralculating  the  Hlennt  Meiejuiiiry  to  do  tliiM  duty,  no 
ttlluwanee  hiu*  bo«Mi  nindc  (or  the  braking.  Hhirli  it  huN  Imh'U  njuiunird 
would  bo  tlone  by  UKH'hunirul  limkcK,  tliougli  it  is  doubtful  if  it 
WOuM  lip  priicticMil  to  dJH.Mi|mte  no  niui-h  eticTny  by  thiH  nican!<. 

V,  It  Iww  b I  lali'iihilcd  tliiit  4.'.  lb.  of  -ttcain  |«T  ^liiift  li<«rfe.|iowcr. 

Iiiiiii   would  r>i<  tiikin  by  tli<'  engine  in  iloiii^  llir  uind.  xniiig  11  t4itnl 

Ntciiiii  roiiHiiinptifiii  iif  7IMIII1.  )MT  wlixl,  which  at  tl  lb.  of  iiU-nni  ]MT 

lb.  (if  roiil  givcM  0-7.">  ton  of  coal  burnt  |ht  Hki  t«>nK  raimMJ.      AiMiiiMuiig 

thiw  Htenni  wiw  iiw-d  in  u  high  |iri«iiiirr  tnrl>iiii'  working  at  the  fiiiinr 

Nt«'am  prfjwure  im  thi<  engiiii-,  the  kilowatt  Iuiiii-m  ktciirruted  would  be 

7<NI 

,-.,'•"  kw.lioiirn  |i»'r  tri|>.     On  thin  biwiii  .•x'hctne  4  in  one  of  the 

mimt  uiii><'(iiionii<'iil  <if  llir  Hyxtriiw  diiwrilMMl.  In  |irni-tioi<.  however. 
Ilii-  i-xImiiMl  Mtiini  (i..m  llir  iiimnc  would  Im-  a\.iilali|i<  for  other  pur 
|ii>'«iH,      It    111..    ili.i.f..i..    1.1(11   .inniiiui'il  thai    an  auxiliary   l<>a<l  of 

2.lKNt|cw.  JH  rr.|i I  .11   ilii.  i.illicry,  for  whirli  piiriMme  the  e\lii»iint 

itoam  U  iwcd  to  gciiriai<'  ejivtrii'ity  by  meain  Iff  Ik  inixe<|.pri<HNiirii 
liiiiio.Rot.     Tlip  Nti-aiii  ri<i|iiirpnu<nU  in  tliin  cam-  would  l>r  a*  (ol- 

KrhauKi   Slram.      I'.ngino   ntfiim   eoiMiini|>lii>ii    at    a    prewun'*   of 
inn|h.'«|.  ill.  4:.  Ill,  |H'r  slmft  lioriio-|K)wer  houi  (iiliafl   h.>r.r  |».i»(  i 
l.n:i).  1.1:1:1  .  I.-.     .-.I.IHNtll).  o(iil<.nni  |Hr  hour. 


udvantJigo  i»  iihown  over  the  altomatingciirrcnt  system.  Howovor, 
the  li)K.se,^  in  the  mvi-s.sarj*  motor-generator  set  have  to  Ik-  coii- 
Miden-il,  and  cM-cpt  under  special  i-onditions  these  outweigh  the 
rheoHtatic  liK«<e.«  in  the  altemnting. current  system. 

Till"  Ward  l-omanl  system  of  conln<l  has  nothing  to  ojunl  it.  It 
i.M  i'a|ial>le  of  the  most  deUcate  niovenieut.  any  !<|>ivd  may  In?  ob- 
tained from  creeping  to  full  siM-ail,  for  any  loa<l  eoixlitioiui  uiul  with 
go<Hl  enit'ieni  y.  It  in  ^iett<'r  ada|iti-<l  tn  automatic  o)><-ratiot\!i  frotn 
the  depth  iiidirator.  Several  arrangemeiitM  an'  on  the  market 
which  take  the  rout  nil  aliiuwit  entirely  out  of  tlie  hniul  of  the  o|«'riilor 
(luring  nccelersti'Mi  and  n-lanbilion 

This  nVHtein  ■  ■  u 

negative    (leiil. 

ratiM-ly   with   ■  .  ,  .  1 

brakes. 

Ill  the  eoni|viriiuiii  with  arhrine  Xa  4  tho  S.OtN)  kw.  (or  niixilinricn 

:<r 'I'liil.  and  n  power-Mation  of  mifllrimt  nine  to  «l<vil  with 

tl 

leaiii  prr<uiiin<  i>(  200  lb,  'm|.  in.,  SlNl  deg.  iiu|vrlH<Al, 
ami  Js  III.  \  i.'iiiMil.  mill  it  nUilion  (^onipri.iiiig  thrvo  2,IKIt)kw.  wtn, 
one  t<i  net  mn  opiinv 


till  iiiiu,uui|iti»u  fur  .1  tiiibiiK'  »l  lltiM  tloMiipUoii. 
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Table  1.— Particulars  of  »'/» 

ding  Systen 

• 

System. 

Motors. 

Type  of 
drum. 

Diameter 
of  drum. 

Speed  of 
drum. 

Sy.stem  of 
control. 

Motor-generator  set. 

Scheme 
Xo. 

Size  of 
generators. 

Size  of 
induction 
motors. 

Weight  of 
flywheel. 

Synchron- 
ous speed 
of  set. 

H.P. 

\ 

R.P..AL 

Kw. 

H.P. 

Tons. 

;    R.P.M. 

1 

A.C.  with  cylindro-conieal 

2-1,500 

Cylindro- 

12'  6"  to  30' 

.52  1 

A.C. 

drum 

conieal. 

2 

A.C.  with  plain  drum  and 
tail  rope 

2-1,500 

Cylindrical. 

13'  9" 

84-9 

A.C. 

... 

3 

A.C.  with  plain  drum 

2-2,000 

Cylindrical. 

13'  9' 

84-9 

A.C. 

i 

Particulars  of  steam  engine 

given  be'low. 

5 

Ward  Leonard  with  cylin- 
dro-conieal drum 

2-1,500 

Cylindro- 
conieal. 

12'  6"  to  30' 

521 

Ward 
Leonard. 

2-1,200 

2,200 

30 

600 

6 

Ward  Leonard,  with  plain 
drum  and  tail  rope 

2-1,500 

Cylindrical. 

13'  9" 

84-9 

Ward 
Leonard. 

2-1,250 

2,200 

30 

600 

' 

Ward  Leonard,  with  plain 
drum 

2-2,000 

Cylindrical. 

13'  9" 

84-9 

Ward     • 
Leonard. 

2-1,600 

2,500 

30 

600 

8 

Ward  Leonard,  with  plain 
drum  unequalised 

2-2,000 

Cylindrical. 

13'  9" 

84-9 

Ward 
Leonard. 

2-1,600 

3,750 

600 

Engine  Particulars. — Cylinders  44  in.  diameter,  stroke  78  in.,  speed  52-1  revs,  per  min.,  steam  pressure  130  lb.  per  square  inch  at  stop  valve, 
drop  valve  gear.     A3  in  the  electrical  sclieme^^.  the  engines  would  be  coupled  one  on  each  side  of  shaft.     Drum  diameter,  12  ft.  6  in.  to  30  ft. 

Table  H. 


Name  of  pit. 


Depth, 
in  feet. 


Output 

per 

hour-ton. 


Net  load. 


Weight 
of  skip. 


Max.  rope 
speed. 


=      Tail  rope 

rope  ,       ,.       '^ 
,■  ^  diam. 

diam. 


Drum 
diam. 


System  of 
control. 


(Jtv  deep 3,210 

Village  Deep   j  4,200" 

Brakpan  3,800 

Village  Deep  (turf  shaft)  4,093 


(2,0001b.) 
157-5 
1520 
1800 
1500 


lb. 

9,000 
10,600 
10,000 
10,000 


lb. 

8,000 
7,000 
6,000 
7,000 


ft./min. 
3,500 
3,500 
3,500 
3,500 


19/16 

19/16 

U 

U 


19/16 

n 


ft. 
11 
11 
11 
12 


H.P. 
1,600 
1,600 
1,450 
1,600 


A.C. 
A.C. 
Ward  Leonard. 
A.C. 


All  the  above  winders  were  put  into  commission  in  1911,  and  have  given  entire  satisfaction.     For  test  results  on  Village  Deep  (Turf 
Shaft)  see  Table  III.  below. 

Table  III. 


Edily  current 
brake. 

Units  per  trip  for  auxiliaries. 

Contactor 
magnets. 

Total 

Units  per 
ton  raised. 

Shaft 
units. 

Solution 
pump. 

Air-brake 
motor. 

Circulator 
pump. 

efficiency.    . 

0163 

0139 

0197 

0054 

0061 

0-614 

4-48 

3-40             77  per  cent. 

.SeCTIOS   4. — COMPAKISOS    OF   C'OSTS. 

On  this  basis  the  author  presents  in  the  original  Paper  detailed 
coHts  of  the  various  schemes,  which  may  be  summarised  as  follows  : — 


Initial 
cost. 

Scheme  Xo.  I    £23,000 

Sthemo  Xo.  2    14,000 

,S<,homo  No.  3    16,000 

.S<homi>  No.  4 •    1 0,000 

S*  heme  Xo.  .'it    37,000 

S<hcm<!  Xo.  6    37,000 

Sfheme  Xo.  7    37,000 

.Scheino  .No.  8    37,000 


Standing  charges 

per  annum 
...  £2,560 
1,640 
1,840 
1,729 
4,100 
4,100 
4,100 
4.100 


Section  0.— Conclusion.^  •" 

Hnvini?  uurvpyed  the  pcrfonnanco  of  the  various  Hyslenis  when 
llir-   stated    conditionH,    we    will    separate    their 
i^li'-H,  thuH  oiiabling  some  conclusions  to  be  drawn. 
'I  Hclieinc.H  the  variation  in  the  alt<,Tnafiiig-current 
'  I  1  iinent  motor  are  so  small  as  to  be  negligible.    Kheo- 
iii  the  alt<'niating  eurrc-nt  Hchenies  1,  2,  3  vary  with  the 
1 1"   -(art  and  llnish  of  the  wind  ;   therefore,  with  alter- 
''■ui.H  it  i.H  advantageous  so  to  arrange  llii;  diagram 
iiiill   hi-  Ml  low  as  possible,  and  a  lylindro-eonical 
t:.ge. 

1   few  tyj)ieal  exainpU*!  of  tail-rope 

I'lii  in  .South  Africa.     li\  Table  III. 

ii  -1  UluLiiig  lioisl  are  presented.     It  is  Been  that 

y  of  77  jM-r  eent.  was  nbtained.     The  (igurc  ap- 

!'lc:  one. ;    howt^ver  this  may  be,  it  is  beyond  doubt 


"I 

•hi:. 
In 

IKl'l    t!.r 

hl.itir  1, 
JX-.ik    I, 

natr 
Ih..' 
dr.P 

wrr.-: 


the  mont  I 


illir-rent  cxampli-  of  hoi»ting  on  record  in  the  world, 


'  "iiil  winding  (ii|fjipniunl. 

liTt  and   power  hniiHn, 

'•ilariy,  tlm  addition  of 
rking  cimIh  per  anninn  up 


t  \. Mil, oil  lit  iMjilnr  an<l  powrr  homn  iKmln  bring"  Initial  (io»t  up  to 
1 1  '..'loo.  ,»„.l  t„ti»l  worliini{  codlii  per  annum  up  to  !a2,'iM).  Tim  dlltor- 
W'y  HI  *..rUin(j  I'oiit  (Kir  annum  (or  Rvheinon  l  nnd  .1  In  thuM  only  £221. 


Scheme  No.  3  is  very  inefficient  indeed,  resulting  in  raising  the 
R.M.S.  value  of  the  motor  to  2,000  h.p.  With  an  alternating- 
current  drive  on  a  deep  shaft  this  system  coidd  not  be  tolerated.      .' 

Leaviiig  the  exhaust  steam  scheme  for  the  time  being,  we  come  to 
the  Ward  Leonard  equipments  in  schemes  5,  6,  7  and  8.  There  is  a 
shght  increase  in  the  overall  efficiency  in  the  case  of  scheme  No.  6, 
and  a  further  increase  in  scheme  No.  7.  Tliis  is  due  to  the  fact  that 
in  aU  the  ^Vard  Leonard  schemes  the  motor  generator  losses  are 
pructicaUy  the  .same ;  rheostatic  losses  at  the  start  and  linish  have 
disapjjcarcd. 

Fm'ther,  it  will  be  obser\'ed  on  referring  to  the  initial  costs  of 
schemes  No.  5,  6,  7  and  8  that  the  total  cost  of  the  equipments  remain 
the  same,  although  the  sizes  alter  {see  Table  I.).  Tliis  is  explained 
by  the  fact  that  although  the  motors  in  schemes  No.  C,  7  and  8  have 
more  ovirload  to  do  at  the  start  and  linish,  their  increased  speed 
renders  them  considerably  cheaper.  This  money,  lioMever,  is  not 
all  net  gain,  as  it  has  to  be  spent  again  in  the  generators. 

Wit h  regaid  to  scheme  No.  4  there  is  so  little  in  its  favour  that  any 
colliery  would  do  well  to  carefully  consider  the  question  before 
adopting  it.  There  are  no  doubt  eases  where,  due  to  special  condi- 
tions, it  would  be  more  economical  than  a  complete  electrification, 
but  at  the  present  time  w  hen  the  centralisation  of  power  is  imminent 
it  is  a  step  in  the  wrong  direction. 

In  a  colliery  district  a  great  economy  could  be  elTected  by  the 
various  colliery  companies  contributing  tuipital  and  erecting  a 
central  ])owcr  .station  at  the  most  convenient  spot  in  the  Inciility, 
instead  of  each  company  genei-ating  its  own  power,  often  at  great 
inconvenience  due  to  local  conditions  at  the  individual  colliery. 

In  the  event  of  centi'ahsation  of  power  on  a  national  scale,  the  site 
of  many  of  tlie  largo  power  stations  would  undoubtetlly  lie  near  the 
ooallield.s,  nnd  resolve  ilHclf  into  an  extension  of  the  collieries'  cen- 
tralised supply  where  such  existed.  \\  ith  alternatiiig-currenl  equip- 
menlH  il-  is  cssciilial  to  reduce  the  jieaks  at  the  start  and  linish,  bu* 
care  nnisl  be  tiiUen  le.st  the  interest  on  the  money  spent  to  acconi 
plish  this  sliiiiild  initbahiiice  the  saving  efTceted.  If  e(]U»lisatiou  only 
is  rei|iiired,  then  the  WcHtinghiMise  equaliser  system  merits  eon- 
sidcratioii,  but  where  delicate  coutiol  is  of  first  importance,  then 
Ward  liciiiiaid  v(|uipments  are  at  present  the  best  solution. 
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Elementary    Principles    of    Continuous-Current 
Armature    Winding. 

By  F.  M.   DENTON,   A.C.G.I. 

(Con' inued  from  page  810.) 

Summari/. — (Jontinuons-cnrrent  armature  windings  are  first  classified,  the  nature  of  the  various  classes  of  winding  is  then  explained, 
and  special  terms  used  are  defined.  The  derivation  of  the  usual  winding  rules  is  developed  by  a  simple  method  based  upon  an 
understanding  of  the  ordinary  Gramme  ring.  The  rules  derived  apply  to  multiplex  windings  as  well  as  to  simplex.  The  use  of 
multiplex  winding's  is  discus-sed,  and  reasons  are  given  for  the  avoidance  of  their  use.  The  simple  theory  of  equalising  connections  is 
explained  and  rules  are  derived  for  the  application  of  sueh  connections.  Chord  winding  is  explained,  followed  by  the  use  of  inter- 
polated commutator  segments,  and,  finally,  special  consideration  is  given  to  the  question  of  the  number  of  slots  that  should  be  used 
for  a  eiven  winding,  taking  into  account  the  inductance  of  the  parallel  paths.     The  article  concludes  with  a  schedule  of  winding  rules. 


Symbols  Used  to  Designate  the  Various  Windings, 

The  adjoining  table  gives  the  symbols  generally  used  for  the 

various    windbgs.     Thev    are    almost    self-explanatory,    the 

total  number  of  loops  in  the  symbol  (the  big  outer  loop  being 

counted  iis  well  a*!  the  inner  loops,  so   th.it.  for  in^tp.nro   the 


Re-entrancq                                         | 

1                2        i       "3 

4 

5 

6 

1 

O 

2 

© 

00 

Ou 

3 

® 

000 

4 

(Wff)  I00 

0000 

5 

(srm) 

00000 

' 

(^BOOTBJ 

(2)®i®®(H) 

OOOCXX3 

symbol  in  column  2  row  1  is  said  10  have  four  loops)  vellint; 
the  multiplicity,  whilst  the  number  of  independent  sections 
in  the  .symbol  tells  the  re-entraruy. 

Choice  of  Type  of  Winding. 

The  power  outjiut  and  the  speed  u.sually  determine  the  number 
of  pole.s  to  be  employed,  and  the  nia.\imum  possible  number  of 
positive  or  of  negative  brushe.s  is  one-half  the  nimiber  of  ])ole,'i. 
The  current  output  of  the  machine  deterniine.s  whether  or  not 
the  maximum  jjossible  number  of  brushes  must  be  used,  lor  it 
is  advisaljle,  in  order  to  have  a  brush  holder  pin  of  moderate 
Uimensions  (ensuring  unirorm  brush  contact,  and  freedom  from 
ribration)  and  a  brush  of  moderate  thickness,  to  limit  the  cur- 
rent per  brushholdcr  |)in  to  |(HI  (ir.">OII  amperes. 

Thus  the  ty|ie  of  winding  to  be  u.setl  fora  multi-polarmarhine 
inuy  oi'ten  be  determined  simjily  by  the  current  output  re- 
quired, those  of  not  more  than  ltK»  or  .")tt(l  ampcre«  output 
emplo^'ing  a  simplex  wave  winding  with  but  two  brushe^s,  and 
tho.se  of  higher  currcMit  output  using  a  simjilex  lap,  having,  of 
course,  as  man_\  bruslics  as  pules. 

When  the  current  output  is  greater  than  100  or  500  times 
the  numlier  ol  pairs  of  poles  it  may  be  neceiwary  to  use  a  multi- 
plex winding. 

A  simplex  wave  proxides  liviy  paths  through  the  armattire 
irrespective  of  the  number  of  poles  (p). 

A  simplex  lap  )>io\  ides  ;i  paths. 

A  multiplex  wavi'  (series  parallel)  jikivkIi's  any  desireil 
multi[ile  c)[  two  paths. 

.V  multiplex  lap  provid<-.s  an)  desired  multiple  ol  ji  paths. 
IQi'lie  advantages  and  diHiMlvaiitages  o(  multiplex  windings, 
both  lap  and  wave,  will  be  diHcu.H.sed  later.  .Modern  )ira(i- 
tice  favours  the  avoidance  of  muIti)ili-\  windings,  though 
duplex  winilings  are  still  common  for  Hiuall  macliine.n  o(  high 
current  output,  liieat  care  in  de.Hign  i.'t  needeil  to  av(ud 
sparUni;  wlii'u  njulli|<lex  windings  ari-  u.-<eil. 

Kri-KIT    OK    HK-l-;NTttANi    ',  . 

It    has   been   menlioneil   that    multiplex    wiii<lnigs  dilTi'iing 

only  in   re  imiIiumcv  are  electrically  ei|ul\  iiii'iil         ln'<pertioii  of 

tl...   ..II  ,1,,.,,,,,,..     !..,    I,,,.  u|,,.|,  windings  iiiaUes  thin  uviUenf 


Fig.  11  is  the  cell  diagram  for  a  two-pole  lap  (or  " /» ""-pole 
wave)  duplex  singly  re-entrant  winding,  whilst  Fig.  12  is 
that  for  the  corresponding  doubly  re-entrant  winding. 
Before  the  brushes  are  put  upon  the  windings  Fig.  11  repre- 
sents four  ojtposing  groups  of  cells  in  series,  and  Fig.  12 
represents  two  independent  circuits,  each  consisting  of  two 
opposing  groups  of  cells  in  series.  When,  however,'  the 
brushes  are  in  position  the  two  diagrams  become  identical, 
each  representing  four  groups  of  cells  paralleled  between  two 
brushes. 

Definitions. 
F^Before    giving  the   rules  for  the  laying    out  of   armature 
windings  of  the  various  types  which  have  just  been  discussed, 
an  explanation  must  be  given  of  some  j.sjiecial  term.*  which 
will  be  used. 


Via.  U.  Fig.  12. 

Dijinilioii  of  an  "  Annat'irv  Bar." — In  practice  it  is  tisual  to 
speak  of  the  "'  coils  "'  of  a  winding.  One  coil  of  a  lap  aiul  a 
wave-winding  respectively  are  shown  in  Figs.  l;i  and  14.  -V 
"coil"  consists  of  one  or  more  "  turi\s  "  in  series  with  one 
another.  In  all  tin-  following  discu-ssion  the  actual  number  of 
turns  in  a  coil  will  be  left  out  of  consideration,  .since  this  in  no 
wi.se  affects  the  winding  diagram.     Each  <'<>il  will  be  said  to 


Kio.  13, 


Fhi.  U. 


con.sist  of  two  "  coil  sides  "  or  "  burs ""  and  two  "  end  connec- 
tions," and  may  thus  bi'  thought  of  as  pos.se.ssing  otily  one 
turn.  .'V  winding  that  han  been  laid  />Ut  for  :  bars  or  roils 
sides  will  consist  of  :  2  coils,  and  each  coil  may  be  givi-n  any 
desired  number  of  turns,  provided  of  I'oiirse,  that  all  an-  given 
I  h<'  same  number  of  turns. 

Drji iithiiii  iif  ••  iriN>/iiii/  I'Uch."  Quite  iriespivtive  of  how 
the  bars  will  ultimately  be  arratig*'d  in  the  slot>,  the  bars  will 
li ' .,.....,!.. ,1  ,..  h  i,,^  i„  oim  l^yin-  cxriily  distribut*^! 
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around  the  periphery  of  the  armature.  They  will  be  Duin- 
bered  consecutively,  the  interval  between  two  consecutive  bars 
being  called  a  "  space."  Distance  between  two  bars  wiU  be 
measured  in  "  spaces."  Thus,  the  distance  between  bars  1 
2  is  one  space,  or  between  2  and  11  is  9  .spaces.  AVhen  an  end 
connection  joins,  say,  bar  Xo.3  to  bar  No.  30  it  bridges  over  27 
spaces.  This  would  be  erfnessed  by  saying  that  the  "  winding 
pitch  "  is  27.  Frequently  it  happens  that  the  end  connections 
at  the  two  ends  of  the  armature  bridge  over  difierent  numbers 
of  spaces.  In  this  case  distinction  is  made  by  speaking  of 
"front  pitch  "  and  "  back  pitch,"'  the  front  of  the  armature 
being  understood  to  mean  the  commutator  end. 

In  deriving  the  winding  rules  the  following  symbols  will  be 
used  : — 

z=the  total  number  of  armature  bars  (the  term  '"  bar 

being  synonymous  with  ""  coil  side  "). 
t^y=the  front  winding  pitch  in  sjjaces. 
i/ft=the  back  winding  pitch. 
y=(yj'-\-yi,)j2=t}xe  arithmetical  average  of  the  front  and 

back  winding  pitches. 
j)=ihe  number  of  poles. 

a=the  number  of  parallel  paths  through  the  winding. 
»i=the  multiplicity  (the  total  nimiber  of  loops  in  the  com- 
plete symbol  for  the  winding). 
r=the  re-entrancy  (the  number  of  separate  and  distinct 

sections  in  the  armature  winding). 
i:=m/r=thc  number  of  •"  plexes."     That  is  to  say  x  is 
the  number  of  loops  in    the  symbol  for  each  re- 
entrant section  of  the  winding.     Thus  the  winding 
whose  symbol  is  shown  in  column  3  row  6  in  the 
table  of  symbols  would  be  said  to  have  two  "  ple.xes  "  ; 
it  is  a  se.\tu])lex  trebly  re-entrant  winding,  and  the 
symbol  for  each  re-entrant  section  has  two  loops. 
[Note. — ^Unfortunately    the     terms  "  multiplicity  "     and 
"re-entrancy"   have    been  used  by  various  authorities  in 
different  ways.     Prof.  S.  P.  Thomp.son  uses  the  word  "  re- 
entrancy  "  to  mean  what  is  here  called  "  ple.xity  "  {mjr),  and 
by  multiplicity  understands  what  is  here  called  '"  re-entrancy."] 

Winding  Roles. 
A  wiiiilirif/  ride  a])plicable  to  every  closed  coil  drum  winding 
ol  whatever  type  i.s  that  the  total  vxwber  of  bars  must  he  even. 
Th<'.  truth  ol  this  rule  is  almost  obvious.  Every  armature 
winding  consiHti  of  a  number  of  .'similar  coils,  and  as  each  coil 
lia.s  two  coil  sides  or  bars  the  total  number  of  bars  is  twice  the 
number  of  coils  and  so  is  even. 

Rideji  for  a  Ijip  Winding. — Consider  the  derivation  of  a 
fciniple  lap  winding  from  a  multi)iolar  ring  winding.  Each 
turn  o(  the  rin),'  con-Hists  of  two  bars,  f>nc  lying  on  the  outer  and 
the  otliiT  on  the  inner  peripherj'  of  the  core.  There  are  thus 
••(jiial  iiuinbers  of  int<-rnal  and  e,\tiMnal  bars.  The  conversion 
to  thi-  drum-tj'j»e  consi.st.s  in  laying  each  internal  bar  between 
two  cdnHfU'utivu  cxU^rnal  bars.  Thus,  each  '"  sjiace  "  of  the 
ring  winding  ("  ring  Hjmce  ")  will  jorni  two  spaces  on  the 
drum  (two  "  drum  spaces").  In  Ei^.  1'(.  /Ii  rejiresents  an 
int<Tii;il  bur  laifl  betwtten  two  e.xternal  bars,  so  that  h  is 
one  of  the  front-f-nd  connections  in  th<'  dcrivwl  drum  wind- 
ing; ;  h  brid^eM  over  0  ring  Hpaces,  plus  half  a  ring  space — that  is 
to  Kiiy,  it  bridgcM  1 1  drum  Hpaces.  The  back-end  connection 
brill;.;' "  11  ring  HpiK  ch  -tlial  i«,  9  drum  spaces.  And  in  general 
It  n  i'\  wbiit  that  the  ]iit<-li  niUNt  always  be  some  whole  number 
of  riuu  xjiiiic.H  pluH  a  half — that  in  («iri<'e  each  ring  sjmce  forms 
two  dnini  Mpurcr.n)  Home  odd  number  of  drum  sjiaces.  Also 
til'-  front  and  back  jiitches  dilT'T  by  one  ring  space— i.e.,  by 
two  drum  Hpaces — and  VM  the  front  ]iitch  is  odd  t  ln'  hacK  must 
alxo  bi'  odd. 

Itiii'-'  (iM  a  simplex  ltt]i  winding  are  therefore  : — 
t!,u  I  I,.-  i-vm. 

i<  .11,. I  ./I,  muHt  ejirli  be  (kM,  and  they  must  differ  l.y  2. 

'I  I"    liiiIh  I   rule  nlioiild  Ik'  luld'd  lliat   //  xlmuhl  be  about 

<'|ii,.l  I.,     ji     tliitt  in  to  May,  I li<- winding  ]>itrli  should  be  about 

r<|UAl  to  tlix  ]iole-piteh.     'I'liift  (onditinii   i-iiHitroH  maximum 

U.M.K.  Iroiii  n  \i^%\vn  ninnbor  of  burM,  Minci-  it  avoids  us  fur  us 


possible  the  condition  in  which  both  sides  of  a  coil  lie  at 
certain  moments  in  one  and  the  same  polar  region  and 
generate  opposing  E.M.F.s.  An  exception  to  this  rule  occurs 
in  the  case  of  "  chord  windings,"  which  will  be  explained 
later. 

Rules  for  a  Multiplex  MuUi'ply  Re-entrant  Lap  Winding,  in 
which  the  multiplicity  is  equal  to  ths  re-entrancy  (m—r). — 8uch 
a  winding  consists  of  m  (=r)  separate  and  distinct  lap  windings 
having  their  bars  spaced  alternately  upon  the  same  armature 
[see  Fig.  5).  The  interval  between  two  consecutive  bars  of  one- 
of  these  m  windings  will  form  in  .spaces,  and  the  rules  for  such 
a  winding  will  be  : — 

z^m   times  an   even   number — that   is,   zj>n=iin   even 

number.  ■ 
y}  and  yb  must  each  be  odd,  and  they  must  differ  by  2m. 

In  developing  the  multiplex  lap  from  the  ring  winding  by 
stretching  out  the  conductors  there  are  two  methods  available. 
Each  re-entrant  section  of  the  ring  may  be  developed  into  a 
drum,  and  the  several  re-entrant  sections  then  interleaved 
with  one  another,  or  the  complete  multiplex  ring  winding  may, 
have  its  idle  turns  stretched  out  so  that  it  becomes,  at  one 
operation,  a  multiplex  lap.  The  former  method  leads  to  the 
condition  not  that  yf  and  yi,  must  both  be  odd,  but  that  each 
must  be  ?»  times  an  odd  number,  whilst  the  second  method 
demands  that,  whatever  be  the  value  of  m,  both  y/  and  y'' 
must  be  odd. 

The  latter  method  is  to  be  preferred,  since,  in  practice,  for 
simijlicity  of  mechanical  consti-uction,  windings  are  laid  in  the 
slots  in  an  even  number  of  layers  (almost  invariably  two),  and 
this  demands  that  the  sides  of  a  given  coil  shall  be,  not  in  the 
same,  but  in  consecutive  layers  in  the  slots.  Each  coil  must, 
therefore,  embrace  an  even  number  of  bars  and  an  odd  number 
of  spaces — that  is  to  say,  both  y/  and  yi  must  be  odd. 

Rules  for  a  Multiplex  L'lp  Winding  in  which  m  and  r  are  not' 
equal. — The  pitch  of  a  ring  winding  measures  the  distance 
through  which  the  winding  advances  for  each  turn  (just  as 
the  pitch  of  a  screw  measures  the  distance  the  screw  advances 
per  turn).  If  the  periphery  be  exactly  divisible  by  the  pitch 
the  winding  closes  after  one  tour  around  the  armature.  For 
such  a  winding  the  multiplicity  is  equal  to  the  re-entrancy 
(»j=r).  If,  however,  the  periphery  be  not  divisible  by  the 
pitch  the  winding  will  not  close  naturally  after  one  tour  ;  the 
end  of  that  turn  which  most  nearly  coincides  with  the  begin- 
ning of  the  tour  will  either  fall  short  of  or  overstep  it.  If  it 
fails  to  join  by  jiist  half  the  pitch  a  second  tour  will  exactly 
.suffice  to  make  the  winding  join  up  naturall}  {see  Fig.  G).  So 
soon  as  the  winding  closes  (re-enters  itself)  one  re-entrant  section 
is  said  to  have  been  completed.  In  general  the  winding  will 
close  as  soon  as  the  niimber  of  turns  completed  covers  exactly 
some  multi]3le  of  the  periphery.  In  other  words,  a  re-entrant 
section  will  lie  completed  as  soon  as  a  whole  number  of  complete 
ring  ])itches  has  covered  an  e.xact  multiple  ol  the  armature 
periphery.  Hut  each  ring  pitch  is  m  spaces  and  the  periphery  is 
z  .s]>ac('s,  and  so  the  number  of  tours  in  each  re-entrant  section 
is  the  smallest  number  wjiose  product  with  s  makes  a  inulti])le 
of  m.  If  this  number  be  called  x,  then  x  is  the  number  of  tours 
in  each  re-entrant  section  and  is  such  that  xXs=Nx>n,  where 
A'  is  a  whole  number,  and  xz  is  the  lowest  common  multiple 
of  z  and  ni. 

Now  every  symmetrical  winding  either  con.sists  of  one  sec- 
tion only  (in  which  case  it  is  a  singly  re-entrant  winding)  or  of 
several  .sections  all  rxaclly  alike,  t\w  number  of  which  gives  tbe 
re-entrancy,  ;iii(l,  by  ddinition,  |)lexityx re-entrancy  :multi- 
plicity— /.('.,  .r,:.r  ,11.  or  /■  injr  m-^(L.('.M.  of  c  and  w)/c 
■-(»/ir)/L('..M.  of  ,~un,l  m. 

Hilt  (»iJ)/L.(:.I\l.  of  III  and  :  (!.(;. K.  of  m  and  ;,  since, 
obviously,  (mz)H}.V..V.  of  in  and  ;     L.C.M.  of  ni  and  ;. 

Jlence,  fora  lnultipl(^\  ring  winding,  the  re-i'iil  rainy  is  equal 
to  the  gieatcst  niinmon  fac^tiir  of  ;  and  in. 

Till-  correapoiiding  drum  windings  will  have  twice  as  many 
bars  as  tln>  ring — i.e.,  z  drum  2;  ring  ;  or,  z  ring—;  driim/2 — 
and  we  liuve  for  a  lap-wound  drum  : — 

r-U.V.V.  of  ;/2and  m. 
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Ring  win(liiig8  in  which  the  pitch  is  greater  than  one  pole 
fjitch  may  be  converted  into  wave  wound  drum  windings,  but 
among  the  number  of  such  windings  that  arc  mechanically 
pos.sible  only  a  limited  number  are  suitable  electrically.  The 
rules  for  such  windings  will  be  given  later. 

Ring  windings  in  which  the  pitch  is  less  than  one  pole  pitch 
ma)*  be  converted  into  lap-wound  dnim  windings.  For  these 
the  rules  have  just  been  derived,  that — 

;  must  be  even, 

///  and  y^  must  each  be  odd, 

'//  and  yi)  must  differ  by  2m, 

/•  is  the  G.C.F.  of  2/2  and  in. 
Rules  for  ^^'u)•e,  Windings. — The  wave  winding  is  the  develop- 
ment of  a  rirtg  winding  for  which  the  pitch  is  about  one  double- 
pole  jiitch.  .\t  first  thought  it  would  seem  that  the  rules  derived 


for  a  drum  winding  de\"eloi)ed  from  a  ring  would  apply  equally 
well  to  both  the  laji  and  wave  windings,  since  these  differ  from 
each  other  only  in  the  magnitude  of  the  j)itch  of  the  ring  from 
which  they  are  developed.  This  is  true  us  regards  the  mere 
mc-chanical  problem  of  laying  out  a  symmetrical  winding,  but 
elrMtrieal  considcnitioiis  make  it  nece.s.sary  to  clioose  from 
among  the  mechanicilly  |)ossil)li>  wave  winding's,  tho.se  only 
wliirh  comply  wit!i  ci'rtain  eh'ctrii'al  conditions  pfc.uliar  to 
the  wave  type.  ,An  instance  will  makr  this  necrssity  clear, 
('onsider  a  l2-))olt'  ring-winding  having  12(1  bars.  Fig.  1.5 
sliowH  Huch  a  winding.  For  simplicity  a  iox  only  of  the 
bars  and  end  lonne'tioMs  have  b -en  drawn.  A  ring 
winding  )>itch  of  2l>  has  in-i-n  cho.scn.  Hc^iiming  at  bar 
.No.  1  th'-  winding  proceeds  to  bar  21  ;  tln'nri'  to  IJ,  CI,  f^l. 
101  and  back  to  1 .  thus  closing  at  the  end  of  one  tour.  One  tour 
coniplftvs  (me  re-entrant  section  of  the  winding,  and  there  are 
20  smh  .HccticmH  in  all.  The  (•••||  diagram  for  tin-  first  tour  of 
this  winding  is  shown  in  Kig.  Hi,  a  series  of  si.x  rcils  short -eir- 
cuifrcl.  Th''  rcnukining  !'.•  tours  havf  similar  ci-ll  diagrams. 
Such  a  winding.  tliiT<-for<-,  though  mfrhaniially  |mssili|i-  iinil 

symmetrical,  is  of  no  use  cli-clrirally.    .\  winding  wliirh  is  g I 

ricctrically  must  lii-.v  e  a  cell  diagiaiii  in  which  no  short-ciicuit- 
ing  occurs- -that  is  to  say,  no  circulating  currents  will  be  set  up. 
In  ••ach  "  pli'.x  "  of  the  diagram  then-  should  lie  etjuul  numbiM>- 
of  rlorkwlsr  and  rouiitiM-clockwisr  n'lls.  This  condition 
di'iiiands  that  thi-  bars  of  each  "  ple.x  "  of  the  ring  winding 
shall  lie  half  of  ihrni  nndiT  i\  poles  and  thi-  others  under  N 
poles.  Thiit  this  .shall  be  the  CBse  (or  rrrry  piksition  of  the 
armature  during  its  rotation  it  is  necessary  that  the  liursol 
each  "  ph'.\  "  NJiall  be  distributed  over  a  whole  number  i>f 
ilotlble-pole  pilrhei  r.nirlli/. 

.\pplying  this  iiih'  to  the  12-pole  Armature  just  diseusMed  it 
IS  seen  that  the  lir-tl  "  ple\  "  must  not  close  upon  the  lirst  tour 
but  inuNt  advaiici',  lieiore  cliMting,  from  .1  to  //  at  leirst.  If, 
for  inst«nce,  Pig.  Ifi  had  posMcswd  111)  insteiwl  of  120  bars,  the 
ri'ipiired  condition  »<h|Ii|  have  been  fiillillid  The  lirnt  t<iiit 
would  have  end'il.  ii>>l  <>n  bar  I,  but  on  I>iM  2.  thi-  sreond  on 
bai  .1,  and  so  on.  tlie  winding  cloning  onl\  when  i:ll  the  bam 
hail  heen  iisi-d.     The  last  tour  would  ha',  e  begun  on  bar  2<> 


that  is  to  say,  the  winding  would  have  ad\anced  from  bar  1 
(the  beginning  of  the  first  tour)  to  bar  20  (the  beginning  of  the 
last  tour) — that  is,  through  one  double  pole  pitch  exactly, 
before  closing.  A  winding  which  closes  after  having  advanced 
through  one  double-pole  pitch  only  is  the  simplest  wave- 
winding  possible,  and,  providing  it  has  made  use  of  all  the  bars, 
is  called  a  simj)l<  x  singly  re-entrant  winding. 

If,  now.  to  sue  I  an  armature  another  winding  were  added, 
I)recisely  simila  •  to  the  first,  its  bars  h'ing  alternately  with 
those  of  the  fi  st,  the  armature  would  be  said  to  have  a  duplex 
doubly  re-entrant  wave  winding  (usuall)'  called  a  duplex 
doubly  re-entrant  serie.'i-paraUel  winding). 

The  de\  elopment  of  the  wave-wound  drum  from  the  ring 
presents  no  difficulty.  The  idle  bars  of  the  ring  winding 
are  laid  each  between  two  active  bars,  and  thus  themselves 
become  active.  The  idle  bar  b  of  Fig.  1.5  may,  for  instance, 
be  laid  between  the  active  bars  10  and  11.  or  with  about 
equal  advantage  between  9  and  10  or  11  and  12,  since  each 
of  these  jiositions  is  about  the  middle  of  a  north  polar  region. 
To  lay  the  bar  b  between  17  and  18  would  result  in  a  smaller 
E..M.F.,  since  there  would  then  be  moments  during  which 
the  bars  b  and  21  would  lie  both  in  the  same  polar  region  and 
would  have  opposing  E.M.F.s.  So  long,  however,  as  the 
distances  1  to  6  and  b  to  21  are  each  about  one  pole  pitch  the 
e.xact  jjosition  of  b  may  be  cho.sen  so  as  best  to  suit  the  me- 
chanical conditions  of  winding,  without  appreciably  affecting 
the  E.M.F.  generated. 

The  ])le.\ity  of  a  wa.e  winding  is  given  by  the  number  ot 
double-pole  pitches  advanced  through  before  joining  up  ;  the 
re-entrancy  is,  of  course,  the  number  of  separate  and  distinct 
sections  in  the  winding,  and  the  multi]>licity  is  the  product  of 
the  plcxity  and  the  re-entrancy.  .V  ring  winding  progresses, 
for  each  tour,  by  m  spaces,  and  since  each  ring  space  makes 
2  drum  spaces  we  see  that  a  drum  wave  winding  progresses  by 
2//I  spaces  per  tour.  One  double  pole  pitch  is  2y  spaces,  and  so 
we  have — the  ple.xity  x  =  (L.C.M.  o*  '2y  and  2mi)  2y,  and  since  r, 
the  re-entrancy  =ni'x  we  mcy  write  r={2yni)i(L.V.'M.  ol  2ij 


and    2-0     .1(2,7  •  2m),(L.C..M.  0:2,7   an.I    -"'>      '..'J  <'.F.  of  2y 
and  2m).  i.r., 

rO  I'.K.  o'  1/  and  / 

The  rules,  therefore,  (or  a  w.i\  e  winding  of  ajiy  multiplicity 
and  re-entrancy  are  :  — 
:  must  be  e.eii. 
:     i,;t     2m. 
r     (i.C.F.  of  V  and  m. 
>jr  and  ,1/1.  must  lioth  be  odd.  and  inav,  il  de^uril,  br  equal. 

Miillipli'X  wi'.ve  windings,  more  iisuallv  kiioMn  ft-s  scriiv*- 
pnrr.llel  windings,  were  patented  in  l.**'.'!  by  K.  .Vrnold.  to 
whom  their  commercial  development  is  due,  and  who  first, 
showed  that,  with  such  windings,  the  use  of  equali-in;;  coniiiv- 
lions  is  possible.  Modern  practice  avoid.s  the  use  of  thwe  UN 
of  all  (orins  of  niiiltipli'.\  win<lings.  whether  lap  or  wave,  though 
a  large  niiiuber  of  surce.^sfiil  commeniiil  niHiliine-  of  ronsiiier- 
able  output  are  in  use,  pit|iri'inlly  iiiachiiii's  eoiiHtrnrti'd  by  thi» 
l.oiimeyer  ('oni|>any,  o(  Frankfort. 
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The   Control  of   Large   Amounts  of    Power. 


The  foUowino;  is  au  accoimt  of  a  discussion  wliich  took  place 
before  the  Birmingham  Local  Section  of  the  Institution  of 
Electrical  Engineers  on  Mr.  E.  B.  WedmoTe"s  Paper  on  the 
above  subject.  An  abstract  of  the  Paper  appeared  in  The 
Electriciax  of  March  8. 

l)r.  Kapp  .saiil  the  Paper  dealt  inamly  with  prcteetion  by  reactances. 
So  far  as  cables  and  consumiug  devices  were  concerned  this  appeared 
to  be  the  only  form  of  protection  available.  Reactance  was  necessary 
both  for  the  protection  of  the  consuming  device  on  the  customers' 
premises  and  for  the  circuit  breaker  which  controlled  this  device.  Such 
a  liberal  u.«e  of  reactances  would  lower  the  power  factor,  which  might 
at  present  be  unavoidable.  But  was  it  also  necessary  to  have  re- 
actances in  the  generating  station,  thus  making  the  power  factor  still 
Worse  ?  It  was  true  that  synchronous  generating  machinery  required 
protection  by  reactance,  but  need  we  employ  such  machinery  exclu- 
sively ?  We  must  have  some  such  machinery  to  fix  voltage  and  fre- 
quency, but  this  need  only  supply  a  small  part  of  the  total  power  output. 
If  tho  bulk  of  it  were  supplied  by  asjTichronous  generators  the  use  of 
reactance  coils  cum  e.\tra  hea\-y  circuit  breakers  would  be  restricted  to 
thi.'i  small  .sjTichronous  part  of  the  generating  plant. 

The  po.'isibility  of  omitting  all  automatic  protecting  gear  in  the  leads 
from  the  induction  generator  to  the  bus-bars  wculd  be  obvious  if  one 
considered  hfiw  such  a  generator  was  excited.  If  an  asynchronous  and 
a  gjTichronous  machine  were  coupled  in  parallel  and  the  asynchronous 
machine  rigidly  connected  to  the  bus- bars,  and  there  was  no  means  of 
switching  it  off,  what  would  happen  in  the  case  of  a  partial  or  dead 
short  ;  Obviously  the  first  thing  would  be  a  lowering  of  the  voltage. 
If  the  accident  was  a  dead  short  on  the  bus-bars  the  circuit  breaker 
would  come  out,  and  if  the  reactance  of  the  synchronous  machine  was 
sufficiently  large,  the  circuit  breaker  itself  wouUl  not  be  damaged.  If 
the  fault  had  occurred  stmiewhere  outside  the  station,  the  reactance  in 
the  particular  feeder  would  prevent  the  voltage  at  the  'bus  bars  from 
•Iropping  to  zero,  but  the  reactance  of  the  synchronous  generator  would 
corn*  into  action.  The  asynchronous  machine  derived  its  excitation 
from  the  'bus  bars  and  its  terminal  voltage  oould  not  exceed  that  of 
the  'bun  bam  ;  nor  could  it  give  an  excessive  current  if  the  governor 
held  the  engine  sufficiently  near  the  normal  speed  to  prevent  the  generatcr 
from  breaking  Kte]).  The  current  might  be  doubled  and  the  E..M.F. 
halved  iu>  that  the  lircuit  breaker  wouUl  have  to  deal  with  about  normal 
kilovolt-ampere.  If  the  governor  failed  also,  then  the  engine  raced, 
the  full  load  was  thrown  on  the  synchronous  machine  and  its  circuit - 
breaker  muiil'come  out.  Thus  the  protection  given  to  the  synclironous 
machine  wan  also  an  efticient  protection  for  the  asynclironous  machine 
coupled  in  (larallel  with  it. 

.\.Hynclu-onouH  machines  had  been  used  in  generating  stations.  There 
waH,  howi'ver,  a  difficulty  in  using  such  a  machine  without  some  device 
for  improving  its  |m  wer  factor.  Kven  if  it  were  ])0s8ible  to  make  the 
indiii  tion  generator  with  so  little  leakage  that  its  power  factor  were 
prn-  ti.  ally  unity,  we  i  c.uld  ni,l  «w  such  a  machine  without  throwing 
on  i-iii  ricoiiH  watllexH  iiirrent  on  to  the  synchronous  generator  coupled 
(.iinilli  I  I.,  it.  Thi»  waii  probaiily  the  reason  why  aHyn(  hronoiis  machines 
H'  r.  i,,,i  more  fn-t(iieMtly  iiwd.  They  were  lighter  and  required  no 
»wi.  Iir..r.ji,iiig.  thus  redui  ing  complitration  in  switchgear.  But  as  long 
«»  or.liniiry  inilucllon  generntors  were  used,  their  defects  as  regards 
Ifiwir  (.11  lor  fur  outweighed  thcHe  advantages. 

r.ul  Ihc  ii<i|»'cl  of  the  whole  <(uei)tion  immediately  changed  if  the 
ordinary  >  oiintruction  wnn  nbundoiied.  uiiil  u  generator  was  designed  be 
U>sr  fi  lending  nirrcni  „(  which  Ihi-  waltlcHH  component  was  not  only 
ihni  r..|Ofr.-d  bv  the  ■■n.rnni  .  irctilt  but  also  i-onlaincd  the  magnetising 
'""  ''V  thi-  machine  itsi-lf.     The  inliTnal  power  factor  of 

"'■  ■    tbiTcfore,  lie  HiiiaMer  thnn  theexUTual,  and,  of  course, 

' '"  ■  "d.      Iiixtcnd  of  H  rotor  excited  liy  continuous  current 

*'  ■•lor  of  Mil- uniiie  dimeiiHions,  but  excited  by  alternating 

*  ""  lUency.     The  utalor  need  not  !»■  miiIwIhiiI  iaily  altered. 

"  -  •old  probnbly  iihriiik  from  ho  iiiiUHiial  a  condition  as  a 

I"'"'  '   ' '  •■'  '"•t  tb«n.  Kiiv.  OK  in  nn  iiidiictioii  luachini-.      But  the 

Irfoblem  wiu  by  no  inean»  diflicull.     ||,.  1„„|  tuki^n  n  I2,(I(K»  kw.  tliree- 

phn*.  ,[u.m<,l„r  given   by    I'rof.    Miles   Walker    in   bin  chiHsii-   1 k  on 

'""    '  lie  relmned  tlir  uliili  r  and  Hiiiiply  replaced  the  e.on- 

''"'  lUlion  of  the  rotor  by  nlteriiiiting  curri-nt  exiitation 

*'"  "'e  clmnge  in  winding.     'I'he  nirgiip  was  ;i  mm.     The 

'""''""•  '"' ""••''"•dpM.meiif  IherenulUof  llieccmpariitivedcBign: 

Ornml.iT  jor   12,000  kw. 

I.WMI  rrv.    |irr  mm  .  ll.lHMt  Imc  volU.  Wl  cycle*,  cii*  0  OH, 

.Syni'hroiiouii.    AnynnhronoiiH. 

•'^''P .            M              Ol,"/„ 

Mill  ring  I'lirrrnt  i>in|i«ri'<              710             IHH) 

K,M  K  IipI ween  •lip  ringa                                I.^O              OH 

Kfiling  iHnrer  iiM'd  in    rotor  kilownll        Kill              40 

Weight  ore.eiling   cop|».r.    kiloi;r,iiiis    2,I.Mt              l.onO 

Kd/ \olt  ain|irrr<  of  phun  •ilvaiii  cr  ..                           7H 

l^iM  in  phaar  odvAmver.  kilowctl (( 

Tll^  laat  linK  refrrrml  lo  the  pnrticiilnr  tyfie  o(  pliiwe  ndvnnner  known 
•«  Ihn  rihral<ir.     Tlw  (lip  WM  eilromoly  mnitll  and  lliire  wnit  nn  nppreri 


able  saving  in  cost.  The  open  circuit  slip-ring  voltage  was  Ki.lMiii. 
which  was  really  quite  sate.  In  a  motor  one  seldom  liked  to  go  higlier 
than  (500  to  800  volts.  A  motor  must  start  itself.  But  a  generator  was 
started  by  its  engine  and  only  switched  on  when  at  speed  ;  then  there 
was  very  little  slip  and  the  slip-ring  voltage  was  enormously  reduced. 
The  only  point  to  be  considered  was  how  to  close  the  circuit.  The 
engine  must  govern  so  that  the  slip-ring  voltage  should  not  exceed  the 
600  or  800  volts  considered  safe  for  an  induction  machine.  Roughly 
the  slip  volts  were  0-01  times  the  percentage  of  error  in  the  governing. 
Thus,  if  the  speed  at  the  moment  of  switching  on  were  4  per  cent,  too 
high  the  slip  rings  would  get  for  a  moment  700  volts  ;  if  4  per  cent,  too 
low  550  volts,  in  tlie  former  case  the  engine  would  instantly  slow  down 
and  in  the  latter  be  speeded  up  to  the  normal.  There  was  no  difficulty 
in  obtaining  a  governor  to  regulate  the  speed  closer  than  4  per  cent. 
If  the  machine  was  switched  on  when  the  speed  was  too  low  there  were 
advantages  in  the  vibratory  over  the  rotary  type  of  phase  advancer. 
According  to  this  plan  only  one-third  or  one-fourth  of  the  total  plant 
at  a  generating  station  would  be  of  the  synchronous  type,  the  rest  would 
be  asynchronous.  Only  the  synchronous  machines  would  be  protected 
by  reactance  coils  and  extra  heavy  automatic  circuit-breakers  rated  to 
stand  about  7  times  the  normal  current  as  the  author  suggests.  Also 
only  these  machines  need  synchronising  gear.  The  remaining  two-thirds 
or  three-quarters  of  the  plant  would  be  asynchronous  and  need  neither 
reactance  coils  for  their  protection  nor  need  they  be  provided  with 
circuit- breakers  of  a  higher  than  normal  rating.  Thus  far  the  method 
of  generating  here  suggested  seemed  feasible,  but  in  translating  it  into  a 
concrete  form  some  care  would  be  rec[uired  to  avoid  the  clanger  of 
instability,  as  there  was  no  control  over  external  power  factor  and 
external  load.  It  might  be  necessary  to  make  a  compromise  between 
stability  and  efficient  protection  on  the  one  hand  and  cost  of  plant  on 
the  other.  Stability  might  be  obtained  by  making  the  kilovolt-ampere 
capacity  of  the  synchronous  plant  large,  but  this  increased  the  cost. 
But  as  some  expenditure  was  saved  in  reactances  and  oil  switches  the 
advantage  might  still  be  with  the  combination  of  synchronous  and 
and  asynhronous  ecjuipment  he  had  suggested. 

Dr.  C.  C.  G.4KR.VKD  remarked  that  the  author's  remarks  on  the  con- 
struction of  reactance  coils  were  interesting.  One  type  of  apparatus 
shown  was  open  to  objection  on  the  ground  of  the  exposure  of  such  a 
large  amount  of  bare  metal  at  high  voltages.  It  would  be  better  to 
enclose  it  in  a  steel  tank  filled  up  with  oil.  It  was  not  necessarily  an 
advantage  for  all  parts  to  be  fully  open  to  inspection.  This  did  not 
apply  to  an  oil-filled  transformer  which  was  one  of  the  safest  pieces  of 
electrical  apparatus.  If  the  reactance  coil  was  in  a  steel  tank,  it  was 
necessary  to  provide  it  with  some  kind  tf  an  iron  cover — this  rendered 
the  arrangement  difficult  for  feeder  reactances.  The  short-circuit 
current  might  be,  say,  30  times  the  normal  full-load  current  through  the 
coil,  and  there  was  danger  of  the  iron  circuit  becoming  magnetically 
saturated  :  as  a  result,  although  the  current  would  be  increased  30  times, 
yet  the  reivli\c  effect  would  not  have  increased  to  the  same  extent. 
Thus  til'  |ii,,t. ,  t  ivi-  cITcc  t  a-s  regards  short  circuit  compared  badly  with 
the  iinii\.ii,l,il,[,  I,  ac  i.inrc  drop  at  full  load.  For  'bus-bar  and  generator 
reactani  i  ,s  tin  .shoi  t-cn enit  current  would  not  generally  exceed  10  times 
the  normal  current,  and  this  would  allow  iron-clad  coils  to  be  used.  The 
author  assumed  that  the  limiting  feature  in  regard  to  the  extension  of 
sujiply  systems  was  in  the  distribution  system  rather  than  in  the  genera- 
ting station.  But  the  trotible  coiild  be  overcome  in  the  distribution 
system  by  an  improvement  of  known  ai)paratus,  although  it  might  bo 
more  economical  to  instal  reactances  in  some  cases.  So  far  as  the 
distribution  was  concerned  it  was  possible  to  do  without  reactances.  As 
regar<ls  the  generating  station,  however,  he  thought  it  was  not  jiossible, 
and  thai  reactances  were  absolutely  necessary.  Thus,  the  true  limiting 
feutiire  was  within  the  generating  station.  Objection  had  been  raised 
to  typt's  of  switches  in  wliich  the  moving  contacts  moved  upwards  in 
the  oil,  so  that  the  head  of  oil  was  continually  diminishing  during  the 
operation  of  breaking  circuit.  In  other  types  the  moving  jiarts  of  the 
switi^h  moved  downwards  and  thus  the  head  of  oil  increased  and  the 
rush  of  (  urrcnt  on  short  circuit  tended  to  open  the  circuit  quicker  by 
increasing  thi^  repulsive  force  tending  to  press  the  moving  eontai't 
tlown  wards. 

Mr.  W.  Wn,''(i\  remarked  that  th«  greater  portion  of  the  Pajier  dealt 
with  a  simple  piece  of  apparaliis.  This  was  certainly  a  welcome  change 
after  Home  other  developments  of  iiower-house  design.  The  luesenco  of 
(111  iron  circuit  was  a  dniwbai^k  to  a  current  limiting  roaotaiicc.  The 
ideal  slate  of  I  hings  would  be  a  device  with  no  reactance  at  normal  loads, 
bill  wit  li  a  high  one  wh(>n  overloads  ociiurred,  a  combination  tlinl  seemed 
ditliciill  to  attain,  lie  would  like  to  ask  what  wan  the  extent  to  which 
the  passage  of  this  (lux  was  fell,  in  the  vicinity,  c.i/.,  if  a  ])oilion  of  the 
iron  rraming  of  the  building  might  come  within  the  liehl,  and  if  a  nmss 
of  metal  near  by  might  offer  itself  as  a  sliort circuited  Hccoiidury.  There 
was  also  the  piisHible  interference  with  meters,  though  modern  iimtru- 
menlM  should  be  free  from  this  risk.  Probably  the  iciuIiiiku-h  being 
arranged  in  gnmpH  of  three  permitted  the  iihascH  largely  to  iiculraliHe 
one  anolhcr  ni'  far  at  stray  Mux  was  concerned.  The  iron  tank  propimcd 
by  llr.  IJiirrard  wouhl  ait  as  a  screen  for  these  stray  lines,  lie  did  not 
iinilerNliind  the  iiuportnnce  the  author  attached  to  the  exposure  of  parts. 
Il  Hci.|ii,.,|  In  |,j„|  (lini,  (,!,(,  (hmger  atlcniling  the  exposure  of  these  high- 
teiiMinii  coiidiietors  wail  a  delinite  wiinkness.  and  that  some  kind  of  cover 
W»H  III. I   iiiilv  |ii»lilii'il.  bill  iieccurnry. 
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Mr.  R.  A.  Chattock  agreed  that  the  large  supply  sj-stems  now  being 
built  up  made  an  effective  control  more  difficult  to  obtain.  The  use  of 
reactance  was  detrimental  to  the  proper  maintenance  of  the  voltage 
throughout  the  system,  and  made  regulation  of  the  pressure  more  difficult. 
It,  therefore,  seemed  desirable  to  consider  if  the  current  could  be  limited 
in  some  other  way.  The  extension  of  the  areas  of  supply  would  also 
require  higher  pres.sures  to  be  used  for  distribution,  c.<].,  20,000  to  30,000 
volts.  If  the  switihina  was  done  at  these  pressures,  the  amount  of 
current  to  he  controlled  would  be  far  leas  than  at  pressures  of  6,000  volts, 
and  this  shouhl  render  the  use  of  reactances  in  and  bejond  the  'bus  bars 
le8<i  necessary.  It  would  probably  be  found  that  reactance  could  be 
confined  to  the  alternators  and  to  the  transformers,  which  would  be 
external  to  them  but  would  con-stitute  with  them  one  generator  unit. 
Reactance  was  necessary  here,  partly  for  the  protection  of  the  machines 
themselves  and  partly  to  prevent  excessive  rushes  of  current  Into  faults 


on  the  system,  but  he  deprecated  the  use  of  reactances  in  the  "bus  barS 
if  at  all  possible.  The  author  slated  that  selective  protective  apparatus 
threw  a  severe  duty  upon  the  switchgear.  This  was  not  the  case  on  an 
earthed  system  with  a  limiting  resistance :  nearly  all  faults  were 
primarily  earth  faults  which  often  developed  into  short  circuits  between 
phases,  and  if  the  selective  apparatus  could  cut  out  the  faulty  section 
while  it.s  fault  current  was  limited,  the  strain  on  the  switchgear  would  txs 
easily  met.  Asain,  the  balancer  current  protection  as  applied  to  split 
conductor  cables  enabled  faults  to  be  eliminated  liefore  the  current 
values  had  got  out  of  hand.  The  development  of  these  methotls  would 
seem  desirable  liefore  adoj)ting  the  uae  of  reactances  in  the  distributing 
system.  As  regards  the  desirability  of  two  spare  generator  units  of  the 
largest  size  in  a  station,  it  was  proposed  to  link  up  these  large  stations 
by  substantial  links,  and  in  this  way  one  spare  should  be  sufficient  in 
each  station. 


Radiation     from    Systems    of   Electrons. 


In  addition  to  lii>  si.K  Kuyal  Institution  letture.-i,  which  we  have 
il)straotc<l,*  Sir  .J.  .1.  Thoni-son  delivered  on  Friday,  March  22nd,  a 
discourse  on  ''  Radiation  from  Systems  of  F'leotrons."  In  this  he 
■Icalt  j>artieularly  with  the  phenomena  which  are  generally  diseus.sed 
under  the  heiuling  "  Uiintgen  Rays  and  Crystal  .Structure,"  though  he 
did  not  use  that  exprc-iHioii.  In  his  introductorj-  remarks  Sir  Joseph 
referred  to  the  scattering  of  the  light  falling  upon  two  electrons,  such 
as  .1  and  li  at  distance  il  in  Fig.  I  given  also  in  our  issue  of  March  8th. 
.\  demonHtriition  of  the  scattering  wa«  given  with  the  aid  of  two 
knitting  needles,  which  were  Hxe<l  obliquely  to  a  beam  of  light 
passing  through  a  vertical  slit.  Fach  needle  gave  on  the  screen  an 
lire  of  light.  Whether  or  not  the  two  radiations  scattered  along  the 
paths  O.W  and  l>HV  to  any  j>oint,  P,  would  supixjrt  one  another 
dc|H-nde<l  upon  the  relative  lengths  of  the  path.s.  The  maximum 
-Mattering  would  rcstdt  when  the  two  path.s  were  equal  to  one 
mother,  and  therefore  the  angles  of  incidence  and  reflection  also 
equal  to  one  another.  When  the  paths  ditTcred  by  whole  wave- 
lengths (A)  there  wo'.ild  also  be  reinforcement,  and  as  jKjiiitB  occupy- 
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•  rig  siiiijlai   jioditioas  with  regard  to  AH  would  t.c  under  equal  con- 

lilioni.  It  system  of  cnnes  nf  .•strong  scattering  would  be  produce<l  : 
■  \w\  on  B  Hereon  nf>rtual  to  the  lii\e  Mi  «  system  fif  bri;;bt  rings  woulil 
ap|M-iir.  The  wave  iur\e.  the  maxima  of  wliirli  <  iirrey|Kiniled  lo  the 
ioiu"H  of  niiiximum  s<nttermg.  wmdil  rapully  ilnrease*!!  amplitude, 
and  theiMMie  anglnt  woulil  de|M'nd  1ml h  u|K>n  the  lengths  .1  H  d  anil 
\\\vm  the  \.  In  "bowing  the  rings  with  the  aiil  of  a  ray  of  light 
pasBing  through  ii  ghuw  plate  lovered  with  lyco|K>diiim  ]M)wder  \n» 
diwrilieil  in  the  Kriond  livlurr).  Sir  .Icwpli  remnrkiil  that  the  |i<)wtlrr 
parliclcH  Mhniild  lie  i>(  iinifoiin  sr/nt  ;  plant  ^iMiri-M  he  hail  found  most 
suitable,  Hihca  ilid  imt  answer.  When  a  mist  woh  prixluced  by 
expanding  vii|Hiiirs  of  water  nr  nieoliol  in  a  gliuw  bulb,  faintly 
I'olnufPil  rings  were  alxo  seen  to  siirroiiiid  a  bright  iii*>l.  .Similar 
ringn.  the  leetiirer  aililfsl,  were  minieliniix  iiotui-il  on  the  Hnx-ken 
s|xvtre,  and  Hying  men  tmi  iwioniilly  eoulil  oIhmtvo  iN'nntifiil  elT«'l« 
on  rIoiiilH,  of  which  be  hi>|»il  ni'oriU  were  kept. 

When  I  here  was  more  than  one  |mtr  of  eKs'lrtitw,  the  HyHleniH  of 
rings  and  of  s|«il»<  of  Iheir  interaction  iH-iame  coiiiplrx.  nnd  mily 
overiige  rlfei  In  •  nujit  !••  c  ah  iilali-<l.  \\  ull  the  rlislriiliH  |MMiil<-d  the 
<.iliie  way  the  rllnl  would  be  slnMigiwl,  and  it  the  aiigli-H  ol  liiriilnire 
»i>r<«  rhniigisl.  dilTemil  eiihMim  would  ap|><-iir  Thts  wan  shown  by 
lelliiig  the  light  o(  the  limlrrn  (nil  at  dllbreiit  aiigli>»i  on  the  (ralhim 
ofsnnir  biriki(i|iiet/<d.ciilibris).  which  then  shone  us  brilliant  indeMent 

oloum.  gn-en.  blur,  dull  purple,  ulate  grey.  Ac.  I»y  analysing  the 
inteiMily  iiirviw  the  >  urws  (nr  the  ilillerenl  >i  could  lie  se|inrntril  and 
I  he  '/  111  Ihi'  variiiU"  pmrs  lie  ll)<lrrmllle<l.       I'olir  elistriins,  r  ij  .  might 

I Iiiaird  at  II rnc  rs  i.{  a  s<|ii»re  ;    the  dislaiiie  belwwn  uny  two 

..(  Ihrni  wniild  Ibeii  \<t   cither  the  mile  of  the  wiimre  or  the  diagpnal. 

If  Ihry  *eri'  at  the  ci.rinTs  of  n  lelrnhedrmi,  all  the  d  wmild  l>p  ctjual. 

I'Imw   the   iiieiwurciiinils   would   give  noine   infonnatioti   «•  to  ihr 

*   .''rr  TliK  Ki  ■•  rui.  i«s.  M»nli  Nth.  p  T.M  and  Maroh  39lh.  p  Hl.'i 


relative  positions  of  the  electrons.  With  ma!iy  electrons  it  was  not 
always  possible  to  find  a  position  of  coincidence  or  reinforcement  ; 
but  a  .series  of  rings  or  spots  would  result.  When  the  electrons  were 
arranged  in  an  elementary  cube  the  case  would  rc>emble  that  of  a 
three  dimensional  grating  ;  but  the  effect  cotdd  i\ot  l>e  demon- 
strated. But  w  hen  two  gratings  were  so  superjxjsed  ii\  a  plane  that 
the  beam  was  nonnal  to  both  the  gratings  and  the  two  rulings  crossed 
at  right  angles,  eight  bright  spots  were  seen,  four  at  the  comers  of  a 
square  and  four  half  way  between  these  ;  each  spot  was  oval,  blue 
near  the  centre,  red  outside. 

The  interpretation  of  the  pattern  of  spots  obtained  by  letting 
Rontgen  rays  fall  on  systems  of  atom-s  and  electrons  in  crystals  was 
not  eiusy.  The  geometrical  method  generally  applied  w.%s  more  com- 
plicated than  a  simple  method  which  Sir  .loseph  indicated.  Tlus 
method  resolved  it.self  intothe  problem  of  finding  three  nunilK'rs.  tlu* 
squares  of  which  summed  up  to  the  s»inare  of  the  given  numl>er. 
Let  the  ratio  rf'A.  vchere  d  was  the  side  of  the  elementary  cube  of 
the  spare  lattice,  be  rfX^-.'S:  then  find  .r'-t-i/'  — ;'  — 5'  — 25.  Two 
answers   were  possible:    .i' *^0»  — 0'  — 5'  and  3'-4'*0»-26;    the 

ratios  -.,  (»,  0  or -^  ~  z  renrescntedcosinedircctioiisof  the  spotson  ft 
.)  5  o  5     ' 

system  of  orthogonal  co-ordinntes.     Similarly.  9'  oould  W  resolved 

intoO'^O"  ()»  =  8»-i  4«  !  1'  =  "'-  4»-;  4«  =  6'  r6«^  :«'.  and  the  cosine 

r.iiios  would  bo  ,'  ,.'  ,,   ;  f-'J-  w""''  group  of  three  cosines  dctomiined 

a  siMit,  and.  a.s  the  order  of  t  hi  terms  did  not  matter,  each  such  deline<l 
jMiint  would  give  six  sjxits.  If  a  i|iiadrant  la  spherical  Irjangle  with 
three  right  aiigliv)  were  drawn,  any  jioint  on  that  tri.mule  wtmid  giv 
six  imagCH  with  nNjiw't  to  the  three  planes  bistvting  the  right  angles. 
Now  the  spherieiU  surface  conslstetl  of  eight  such  quadrant*  ;  there 
would  heme  be  S  «  4S  sjmts.  Sir  .loseph  dlsplayisl  some  of  the 
original  photographs  which  M.  von  l.aue  h.vl  obtiiincsl  by  .sending 
H.intgeii  rays  through  iTystaLs.  and  also  some  of  the  most  recent 
photograplvs,  due  to  .\.  \N  .  Hull,  who  h-ts  a  iM-am  of  luntuvhromatic 
15  piitgeii  ravs  fall  on  a  glass  tube  tilled  with  the  crystalline  jKiwder 
of  the  substance  under  test,  rotating  the  lube  in  nnlcr  to  six  ill c  ii 
random  arrangement  of  the  partich-s.  Ry  m-ing  X-rays  ol  dirten-nt  X 
the  grouping  of  the  ehvtroixs  could  be  calculfltAxl.  .Sir  Joseph  slateil. 
however,  that  the  d  should  lie  large  coniiv»riil  lo  llie  X  wheti  the 
luiiiiber  nf  the  cl.stniiLs  wa-s  to  be  wtiinalisl  i.c-  he  had  oxplaincsl 
III  the  sis-ond  l«>tnre)  :  but  that  condilion  did  not  always  npiienr  to 
have  been  olwervixl,  and  some  o(  the  alwolule  valuiTi  denvp<l  were 
hence  doubtful. 

t'oncluding.  Sir  Joseph  naid  that  the  dirticulty  wa.s  that  the  cetttrc 
of  the  di.s|urbance  wa*  generally  siipiM>s«l  lo  U-  the  .ilom,  wbiUt 
we  really  had  to  deal  with  two  sets  of  gratings,  the  one  ibie  to  tbc 
nrriiiigenieni  of  the  aloiiis  in  (uirallcl  planes.  »nd  the  other  due  to  the 
groiipim:  nf  the  elis  trnivs  in  the  atom.  I'.ach  set  of  grntmgK  gave  its 
own  syslriii  of  sjhiI-.  Much  rriiiaiiieil  l.i  be  doneiu  thvs  lield.  and  be 
had  «iHikeii  <>(  things  rnlber  thai  iiught  be  done  th.^n  o(  lbing>  that 
had  bii-n  dune 


llookn  Hcceivcd. 

(Copr  of  th«  undwmwiivsiM  iMt  un  M  iMd  iTwn  Th«  KiacTRictAii  OlAca.  on 
nralpt  ol  publkhKl  is  to*,  ptui  nutiai*-! 

•nv  Tlicrv  ..f  KJcln.ilv."  by  i;  M  l.ireu..  M  \  (I  ■umbiiilge  : 
UiuTcrsily  I'rf"  i     l'|v  »i    (717.     30<i    iirl 

•  Mn^iirlic  r.jl.lcs  mill  MAijnrHc  fh-iil..  by  I)  1,  lU».-.r.l  (Wuh 
InKton  :    tJuvrruiiirul  rnnlinj  t>flk>*  )     \'\>.  2i<'. 

k2 


836 


THE  ELECTRICIAN. 


April  5,  1918, 


Zhc  Electrician. 

FRIDAY,  APRIL  5th,  1918. 
Eiitirial  and  FubU'shini  Offices:— 

8,     BOUVERIE     STREET.     LONDON,     E.G.  4. 

Telepk>ne:  City  9853  (4  lines).  Tdeerams:  "  Benbrotric  Fleet  London.' ' 

The  Improvement  of  the 
Turbo- Alternator. 

The  Institution  of  Electiical  Engineers  was  fortunate  in 
being  able  to  secure  at  this  time  such  an  important  Paper 
as  that  contributed  by  Dr.  8.  F.  Barclay  at  the  last 
meeting.  Those  interested  in  this  branch  of  heavy  electrical 
engineering  will  welcome  the  informative  discussion,  as  well 
as  the  correspondence  in  these  columns  upon  certain  of  the 
matters  which  were  not  cleared  up  by  the  discussion. 

One  of  the  principal  questions  under  discussion  is  that  of 
the  solid  rotor  versus  the  built-up  rotor  for  machines  of 
large  output.  At  first  sight  the  former  appears  to  possess 
manv  advantages  over  the  latter  ;  but,  on  closer  examina- 
tion, it  will  be  found  that,  e.xcept  for  small  machines,  the 
.solid  rotor  construction  has  inherent  defects,  the  elimination 
of  which  has  not  yet  been  accomplished.  The  larger  the 
diameter,  or  the  greater  the  volume,  of  the  rotor  the  more 
likely  are  the  defects  to  become  pronounced. 

In  addition  to  the  po.ssibility  that  the  forging  may  be 
un.sound,  there  appear  to  be  four  drawbacks  to  the  solid 
roior. 

Records  show  that  the  ductility  varies  considerablv 
throughout  the  ma.ss. 

Evidence  is  not  wanting  to  prove  that  the  best  treatment 
— which  gives  the  de.sircd  characteristics  to  the  material — 
does  not  penetrate  to  the  centre  of  a  large  forging,  nor  is  it 
uniform  in  the  case  of  a  hollow  forging  having  wails  of 
cmsiclerable  thickness.  In  this  connection  it  may  be  noted 
that,  although  research  on  the  subject  is  lacking,  a  large 
iiuiHK  of  steel,  after  heat-treatment,  in  .some  cases  seems  to 
be  liable  to  slow  molecular  change. 

A  large  forging  can  neither  be  tested  nor  inspected  with 
the  same  degree  of  thoroughness  as  the  test  and  inspection 
method.",  in  everyday  use  in  the  machine  shoj). 

Finally  the  user  is  faced  with  the  difiiculty  of  obtaining 
forgings.  It  is  probable  that,  at  the  most,  not  more  than 
hulf-u-do7.en  firms  in  the  country  are  in  a  ]>osition  to 
undertake  such  work.  Forgings  of  the  re(|nisite  (piality 
cannot  be  obluined  from  abroad,  and  the  user  is  thus 
restricted  to  a  few  firms  which  may  be  working  under  an 
agreement  us  regards  price  and  delivery. 

In  the  built-up  rotor,  none  of  the  objections  set  out 
nbov<'  are  present  to  any  extent.  With  the  plates  being 
fhin.  no  part,  is  more  than,  say,  an  inch  from  tlie  surface. 
and,  beyond  question,  the  heat  treatment  of  such  a  jilatc 
In  likely  to  be  more  de|)enduble  than  ttiat  wliieli  can  l>e 
given  to  the  solid  forging. 

A'*  re((nnls  const  ruction.  lioweviT,  the  dilliculties  are  very 
miHJi  greater  in  I  he  case  of  t  lie  built  -up  rotor.  An  npiuovcd 
method  of  constructing  such  a  rotor  is  to  use  a  nuinlier  of 
thick  plat <-s  rabbeted  into  one  another  ;  the  plates,  which 
are  solid  to  the  centre,  being  held  together  bv  four  large 
bolls  near  the  periphery.  Although  the  nianufacture  of 
such  plates  calls  for  workmanship  of  the  highest  quality 
and  ar<'iiraey,  it  is  well  to  ri-mendier  that  rigoious  tests  can 
be  npplivl  at  every  stage.  Furthermore,  tliese  tests  are  of 
a  kind  in  common  use  in  engineering  slio|iH,an<i  are,  there- 
fore, generally  understood  by  engineers. 

We  have   mentioned   the  dilliculty  of   obtaining  satis- 


factory forgings.  In  the  case  of  plate-t\'pe  rotors,  not  only 
can  the  plates  be  readily  obtained  Ln  what  is,  virtually,  an 
open  market,  but  the  machining  can  be  done  outside  by 
one  of  the  many  firms  having  suitable  equipment  for,  and 
competent  to  undertake,  the  work.  We  believe  that  this 
plan  has  been  adopted  in  the  past  by  one  of  the  large 
American  firms  in  order  to  secure  prompt  deliveries. 
Judging  by  the  high  standard  of  excellence  that  has  been 
reached  in  recent  years  it  is  not  unreasonable  to  suppose- 
that  there  are  fii'ms  at  home  able  to  undertake  the  mass 
production  of  such  plates  if  called  upon  to  do  so. 

In  both  tvpes,  the  problems  to  be  solved  in  turning  out 
a  satisfactory  job  are  as  numerous  as  they  are  difficult, 
and  we  share  Dr.  Barclay's  view  that  the  turbo-alternator 
in  its  present  form  is  creditable  to  the  engineers  who  have 
taken  part  in  its  development.  At  the  same  time  we  are 
of  opinion  that  many  of  the  problems  connected  with  the 
design,  both  of  stator  and  rotor,  need  further  investigation. 
Thus,  if  outputs  become  restricted  owing  to  insufficient 
cooling  surface,  or  inefficient  cooling  surface,  it  is  evident 
that,  since  the  area  of  the  cooling  surface  cannot  be  greatly 
increased,  means  of  improving  its  efficiency  will  have  to  be- 
found  before  there  can  be  any  radical  increase  in  the  specific 
output. 

Improvements  in  the  design  and  construction  of  the 
end-bells  or,  preferably,  improved  design  and  arrangement 
of  the  rotor  winding  of  such  a  kind  as  to  eliminate  the 
end-bells,  would  simplify  the  design.  As  far  as  we  are 
aware  the  problem  of  the  end-bell  has  not  yet  been  made 
the  subject  of  extended  mathematical  investigation  by 
the  elasticians,  and,  to  a  very  large  extent,  the  safety  of 
such  bells  is  due  more  to  the  faetor-of-safety  than  to- 
scientific  design.  We  believe  that  investigation  would  show 
a  relatively  light  wire-wound  drum  to  be  superior  to  the 
composite  structure  at  present  in  use.  Problems  of  greateir 
difficulty  have  already  been  solved  by  the  designer. 

The  question  of  noise,  also,  is  one  which  could,  with, 
advantage,  be  further  investigated  ;  and  it  is  likely  that  a. 
systematic  research  would  lead  to  good  results.  Both  t he- 
improvement  of  the  cooling  surface  and  the  "'  silencing  " 
of  the  machine  are  problems  which  the  physicist  is  better 
•(iialified  to  solve  than  is  the  engineer  ;  but  it  is  likely  that 
the  best  results  would  be  obtained  by  the  two  working  in. 
concert.  Bv  systematic  research  we  mean  the  methods  of 
a  National  Pliysical  Laboratory  coupletl  with  the  un- 
restricted fafflif  ies  and  finance  of  a  large  engineering  works. 
It  is  to  be  regretted  that  by  many  research  is  still  regarded' 
as  the  sort  of  work  which  can  safely  be  given  to  rather 
tame  individuals  having  a  slight  knowledge  of  physics  and 
none  of  engineering. 

In  passing,  it  may  be  noted  that  the  truly  awful  noise 
emitted  by  many  turbo-alternators  is  due  to  unscientific 
design  of  the  fans.  Many  of  the  latter  appear  to  violate 
every  rule  of  fan  design,  and  improvements  in  such  cases 
ciMild  lie  elTected,  w-ithout  research,  by  one  conversant  with 
t  he  elementai'v  jirinciples  of  design  of  ventilating  fans. 

As  regards  the  electrical  side  of  the  iiroblem  it  is  a  little 
dilbciilt  to  forecast  developments.  Wiliiout  e])ocli making 
iliscoveries,  the  designer  will  have  to  lie  content  wit  li  cop])er 
and  its  ti-oubiesome  losses  and  defective  mechanical  pro- 
perties. The  inqirovement  of  insulating  materials  is  work 
for  the  skilled  chemist  with  (he  unn'stricled  facilities  and 
finaiiei'  mentiiined  above,  ['"lom  the  magnetic  jioiiit  of 
view  the  outlook  is  a  little  more  promising, 'and  it  is  not 
unlikely  that  further  work  on  I  lie  iromUloys  will  re.sult  in 
an  ini|)rovement.  in  the  magiielic  properties  as  well  as  in. 
a  reduction  of  t he  specific  loss  in  commercial  iron. 
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On  many  occasions  attention  has  been  diiected  to  faulty 
«nd  connections.  The  fault  i.s  entirely  mechanical.  It  was 
not  till  a  number  of  machines  had  been  wrecked  that  the 
necessity  for  adei(uate  bracini:  was  recognised.  Nowadays 
such  bracing  is  provided  ;  but  many  a  good  job  is  spoiled 
by  impropei-  fi.xing  of  the  end  connections  to  the  inductors. 
Some  designers  still  rely  in  whole,  or  in  part,  on  solder  for 
the  making  of  the  joints.  This  is  the  easy  way,  but  we  hold 
very  strongly  that  it  is  bad  engineering.  The  proper 
method  is  to  minimise  the  number  of  joints,  and  to  have 
tinned  contact  surfaces,  the  larger  the  better,  and  to  rely 
on  rivets  or  large  bolts,  for  maintaining  good  contact. 

Many  engineers  and  users  seem  to  specify  an  overspeed 
test  in  much  the  same  way  as  they  call  for  an  overload  te.st. 
In  our  opinion  the  idea  of  the  overspeed  test  i.-- fundamentally 
wronir,  and  from  every  point  of  view  it  is  preferable  to  call 
for  an  emergencv  ovei-speed  governor  of  good  design  and  of 
robust  and  powerful  construction.  Were  we  in  charge  of 
such  machinery  we  should  make  a  practice  of  testing  the 
overspeed  governor  eadi  week.  To  us  this  appears  to  be 
preferable  to  a  method  of  testing  which  may  damage  the 
machine  and  which  will  certainly  not  save  the  machine  in 
case  the  overspeed  governor  fails  to  act  in  an  emergency. 

In  concluding  our  brief  survey,  we  regret  that  engineers 
are  averse  to  bringing  forward  examples  of  faulty  design 
and  construction  with  which  they  are  familiar.  Such 
examples  in  themselves  form  a  liberal  education,  and  as 
.such  go  a  long  wav  toward.s  promoting  the  objects  for  the 
Jichievement  of  which  engineering  institutions  are  ftninded. 
We  imagine  that  most  of  those  who  took  ])art  in  the  recent 
<lisciission  at  the  Institution  o^  Electrical  Kngineers  could 
have  furnished  several  such  examples.  In  our  opinion  he 
is  a  poor  sort  of  engineer  who  endeavours  to  make  capital 
at  the  expense  of  a  fellow  engineer.  And  of  this  he  may  be 
certain  that  the  m<ne  (iriijiiml  tlu^  woik  of  the  designer  the 
more  mistakes  will  In-  rTiakf. 


Hevie>*'s. 


Handbook   of  Machine   Shop    Electricity.     By  C  E.  f'LKWEi.i. 

(0.iKl..n;    Mill  PiiMi-liiin;  1...  1,1.1  )     l>|..  xi.  ( -1111.      I2n.tkl.iu-t. 

TliiH  hiiiidy  volume,  which  was  ('oinpiled  lit  the  Huggesttioiv 
<>[  the  edttoPH  of  the  "  American  Maehiiiist,"  is  inteiidod  to 
till  n  need  fur  an  clectricul  reference  liciok  adapted  to  thi" 
machine  Nhop.  in  our  opinion  thixhook  will  he  foinid  iiNeful 
in  II  iiMnh  wider  field.  Kor  instjince,  ihf  .Mectinn  devoted  to 
<'omiiiiini<'iitiiiu  and  di.-<tant  control  will  iippeid  to  many 
onKun''d  Hi  electric  iuNtnllation  work.  Section  V.  on  D.C 
and  A.C.  supply  xetM  out  in  .Minall  i(im|>a<iH  the  eN.si-ntiuls  of 
the  Hulijcct  ;  but  it  in  <|uestioual)|e  whether  those  in  any  way 
renponHilijc  for  the  maintenance  of  the  itu]>ply  will  lind  any- 
thinu  new  m  tlii»  Kcctjon. 

It  .xhonjd  lie  nii-nlioned  that  the  look  o|ien^  with  a  iiHcful 
lint  of  iklil>ri-viiition.><.  mid  thi.^  lint  i-*  followed  liy  n  <  la.s.«itication 
of  machiiierv  nml  niitrunientM.  The  dicijiiniiry  of  electrical 
iniK'hincrv  partn  incltuled  in  thin  nertion  in  finely  illuNtruteil,  iu« 
indeed  iM  the  <iitire  book.  an<l  Ih  n  dirt  onnr)'  coulil,  with 
iidviuiliiKc,  lie  iiiiiplilH'd  III  Hiibneipicnt  edition.<t. 

The  Ncciind  mid  third  KecliuiiN,  which  deal  renpectively  with 
circiiilti  and  lOHtt.  i  nntaiii  a  ^ond  deal  of  ti.Heful  infiirmatinii. 
but  It  KJioiilii  lie  noted  tliat  the  author  f<  ilewcriliinK  .Vmcricmi 
maehinerv  and  |ira<lice.  It  ocnirM  to  u*  that  it  would  be  a 
({ooil  plan  to  iiichide  certain  part..<  nf  the  National  I'Ui'itrii' 
Code  for  the  ii.li'  iif  ,\iiii-n<'an  reailer*  ii.-<  well  iw  thi<  |>amllel 
riili-x.  if  they  un-  followed  by  the  wirinu  fraternity,  in  thin 
country.  In  .\iii'ii<a  the  ('mle  \n  a  factor  to  be  reckoned 
with  in  all  installation  work  ,    but  at  home  probably  not  one 

wireinan  in  ten  ha.*  yet  hi-anl  of   the  exixten) f  the  l.K.K. 

RuleM.      In  SeitioiiN  VI.  and  VII.  will  Ix-  found  much  reliable 


and  useful  information  on  welding,  electrochemical  principles, 
and  heating  and  magnetic  apparatu.*. 

Lamps  and  shop  lighting  is  too  wide  a  subject  to  be  covered 
by  20  i)ages.  many  of  which  are  taken  up  by  diagrams  of 
doubtfid  utiUty  when  viewed  from  the  point  of  view  of  the 
man  in  the  machine  shop.  The  same  remark  applies  to 
Section  IX.  on  Instruments  and  Measurements.  Not  one  man 
in  a  thousand  is  interested  in  automatic  voltage  regulators, 
frequency  and  synchronism  indicators  and  the  like.  Never- 
theless, praise  is  due  to  the  author  for  including  notes  on  the 
analysis  of  shop  operations  by  graphic  meters.  .Vmplificatiou 
of  these  would  be  welcome. 

The  remainder  of  the  book  deals  with  Motors  and  Applica- 
tions. The  man  in  the  shop  will  find  iilenty  in  these  HO  pages 
to  interest  him.  As  motor  ailments  and  running  repairs  are 
nightmares  to  most  non-electrical  u.sers  of  the  electric  motor 
it'^is  thought  that  strong  and  careftdly-written  sections  on 
these  subjects  would  be  helpful  to  many  readers.  As  it  stands, 
however,  the  book  is  as  good  as  any  we  have  seen  on  the 
subject  with  which  it  deals,  H.  H.  B. 

The  Driving  of  Machine  Tools,    By  Thos.  R.  Sh.uv.  (London  : 

ijcott,  CreonwiHiii  &  .Son.)     Pp.  viii. -1-221,     4s.  net. 

This  book,  which  is  one  of  the  "  Broadway  '  si-ries  of 
engineerinsj  books,  is  the  outcome  of  a  series  of  lectures  at 
the  Royal  Technical  Institute.  Salford.  Had  the  author 
confined  his  attention  to  the  mechanical  side  of  the  subject, 
and  dealt  more  fully  with  the  subject-matter  of  six  of  the 
chapters,  his  book  would  have  been  useful  to  designers  and 
users  of  machine  tools.  Had  numerical  exami)les  been  given, 
the  book  would  have  been  u.sed  by  a  very  large  number  of 
machine-tool  draughtsmen. 

As  it  stands,  we  believe  that  the  book  will  be  a  disappoint- 
ment to  many.  The  matter  in  the  sections  dealing  with  the 
mechanical  side  is  good  as  far  as  it  goes  ;  but.  in  our  opinion, 
it  does  not  go  far  enough.  The  matter  on  the  electrical  side 
is  unconvincing,  dismal  stuff,  innocent  of  body. 

The  reviewer  makes  bold  to  .say  that  the  electric  driving  of 
machine  tools  is  too  wide  and  serious  a  subject  to  be  treated 
in  a  superficial  manner.  Furthermore,  he  would  observe  that 
the  electric  motor  and  its  control  cannot  be  dealt  with  u.sefully 
in  a  do7en  or  so  pages  with  large  half-ton<"  illustrations  thrown 
in  to  fill  lip  obvious  gaps. 

.ludging  by  the  truly  awful  examples  of  electric  drive  which 
abound,  even  in  the  wiirkshops  of  the  electrical  manufacturers, 
it  is  eviil.nt  that  users  stand  in  n<e<l  of  education.  The  book 
for  such  people  has  vet  to  lie  written. 

Annuaire    POtir    Ian    1918.      il'arin  :  Cainhior.Villari*  et  Oic.)     Vy>. 
l\.   ■  S70.      -J  (r. 

This  annual  for  r.tl.H,  issu.'d  by  the  Bureau  des  Longitudes, 
is  considerably  larger  than  the  edition  for  the  previous  year. 
The  main  portion  of  the  volume,  occupying  liTti  pages,  contains 
a  very  complete  series  of  tables  relatinn  to  astronomical  and 
meteorological  ilata.  computation  <if  time,  terrestrial  mag- 
netism. a.stro-phy.sical  information.  coMvewion  tables  for 
various  uiiit.t,  weights  ami  measures,  coinage,  Ac 

The  section  part  of  the  work  contains  a  series  of  live  eol\- 
tribiitions  on  spe<  ial  subjcits.  separately  papsl.  M.  ti. 
IJiv'ourdan  cjeals  with  the  Kgyptian  t'alendiir,  M.  .1.  Renaud 
with  Time  III  Navipition,  M.  Slaiiiice  Mamy  with  theSunAnd 
Terrestial  Magnet i»ni.  .\t  th.-  end  there  is  an  exceptioriiUly 
coinpb-t4'  n»d.-x  dealing  with  the  whole  volume  by  letter,  and 
also  with  sncceK.sive  chapters. 

The  work    contains    a   iiuihs   of    information  not    UMmlly 
a-weniblcl   together,  and   much    of  it    is    of  genend  physical 
interest,  apart  from  it.t  s|>e<ial  technical  application. 
01  over's  Vado  Mocum.    (M.n.l.ctrr     w   T   <:i..vr,  .\  i».  t.i.H 

|'|.    117         1:'-.    Il<l    llrt 

As  it.H  name  »ugge«tj«,  thin  work  is  a  compact  hundltook  on 
cable*.  It  IS  ilivubMl  into  eijiht  .-.ettions,  d-alini!  iespe<tively 
with  mannliiclure  of  cables,  cable  laying,  cable  |oiutini!.  col- 
liery cable-.  nverhea<l  lines,  maintenance  and  tcsliuK  of  cable 
Mstems.  useful  data  and  formuin-,  regulation*  governing  initUl- 
lation  and  supply  of  el.M-tncit v.  Full  particulaTu  ntv  given  in 
the   tables   of  stanilard   gauges,  dimensions,   weight,  conduc- 
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tivity,  &c.,  both  for  single  and  stranded  conductors,  and  some 
data  are  also  given  for  aluminium.  The  description  of  various 
types  of  insulated  cables,  telegraph  and  telephone  work, 
sheathing,  &c.,  is  practical,  and  the  data  on  working  pressures 
are  useful.  The  sections  on  installation  and  maintenance  are 
well  illustrated,  and  the  summary  of  methods  of  testing  ade- 
quate. We  commend  the  book  to  all  concerned  with  cable 
work. 


Correspondence. 


KATIOXIXG  GAS  AND  ELECTRICITY. 

TO  THE  EDITOR  OF  THE  ELECTRICI.\N. 

Sir  :  This  is  doubtless  a  wise  precaution,  but  the  necessity 
for  limitation  of  supply,  for  real  wants,  accentuates  the  need 
for  reduction  of  wast«,  as  evidenced  in  our  streets.  In  Picca- 
dilly we  have  gas  lamps  still  producing  their  thousands  of 
candle-power  inside  a  metal  cylinder  which  allows  20  c.p.  or 
30  c.p.  to  issue  in  a  downward  direction.  The  same  remark 
applies  to  the  electricity  waste  in  other  parts,  such  as  St. 
Pancras.  where  active  men  are  seen  climbing  to  trim  2,000  c.p. 
arcs,  which  are  allowed  to  throw  a  glimmer  on  the  pavemen; 
at  night. — I  am,  &c., 

London,  March  29.  Edward  C.  Barton. 


The 


Ulackfriars    Sub-Station    of    the 
Sali'ord  Corporation. 


The  Sallord  Coqioration  have  recently  erected  a  new  sub-.station 
at  Blackfriars,  Salford,  the  equipment  including  a  500  k.w.  "  Witton 
Bhunt-wound  rotary  converter,  which  is  shown  in  the  illustration. 
Thi«  net  runs  at  a  speed  of  750  revs,  per  niin.  and  generates  con- 
tinuouH  current  at  4:50/470  volts.  Three-phase  power  is  taken  from 
the  CorjKjration  mains  at  6,000  volts,  being  transformed  down  by 
mcanti  of  an  air-cooled  oil-insulated  transformer,  seen  in  the  back- 
grounil  of  the  illustration.  A  switch  panel  accommodating  the  low- 
t«nMion  coritroliintj  gear  for  the  converter  is  fixed  adjacent  to  the 


Flo.   I.      .Vm  KW.   "  WiTTilX  "  ll>lTAIIV  (  ONVKItTllli  IN  TIM;  l<l.,\(  Knil.\llM 
Hl.n-NTATKIM    OK   THK   N.«l,riUIU   < 'ollI'llllATIllN. 

IrnfiifomuT,  nnd  by  nicniiK  ol  tliin  |iiiiii'l  the  rotars  converter  iM  run 

tip  ).,  ^ii;-t\  .-tii'l  pill  (in  load  withiiiit  miy  nyiiclironiNiiiK.     Voltage 

I    bv   the   reiiilaiHT  iiwlliod,   Hiiniciciit  reuctiiiii'c 

i|n    Irjiiialoniier.     'Ibi-  |ilaiit  waH  mipplicd  bv  the 

i\.u\  ),„1  Witt.m,  f'.iriiiliiuhuiM. 

lii<l<I.U'<bii,4  IX  i<)(|iri'iiM-<l  til  Mr.  ,1.  A.  Kobcrliiiiii,  tlw  niaiwiK'-r  o( 

I  hr  HnllonI  ('<ir|Mir»liiiii   l'',lr<-trirnl  iinilerlaliiiiu.  for  pcniiiHHioii  to 

1. 1..  11...  i.'..,inpnnviiiK  illii'trntioni  uiid  to  piibjixh  thcw  reniarkH. 


Vickers  Rotary  Converters  and  Elec- 
trical Crane  Equipments. 

Two  recent  publication  by  Messrs.  Vickers  (Ltd.)  deal  with  rotaiy 
converters  and  electrical  crane  equipment.  Rotary  converters  are 
now  in  considerable  demand,  and  supply  companies,  factories  and 
railways  are  in  many  cases  making  a  practice  of  putting  down  plant 
to  convert  power  received  from  large  outside  alternating  supply  com- 
panies to  direct  current.  A  discussion  of  the  two  chief  methods  of 
converting  a  three  phase  bullv  supply  to  direct  current  is  presented 
in  the  first  of  these  pamphlets,  and  a  comparison  is  made  of  the  ad- 
vantages of  motor  generatlDrs  and  rotary  converters.  Next,  there 
are  notes  on  compound  wound  rotary  converters,  the  regulation  of 
direct  current  voltage,  and  various  subsidiary  points,  such  as  the  use- 
of  commutating  poles,'  hunting,  excitation  and  the  effect  of  power 
factor  and  choice  of  frequency.  The  usual  methods  of  starting  up 
rotary  converters  and  the  functions  of  the  inverted  rotary  are  de- 
scribed. Finally,  a  complete  model  specification  on  rotary  con- 
verters is  presented. 

The  other  leaflet  (No.  201),  dealing  with  electrical  crane  equip- 
ments, contains  a  neatly  executed  sheet  of  coloured  illustrations  of 
controller,  crane  panel,  automatic  contactor  panel,  grid  resistance^ 
and  crane  motor,  and  a  model  "  questionnaire,"  showing  the  chief 
items  of  information  to  be  stated  when  ordering  crane  equipnerats, 
is  supplied. 


Legal   Intelligence. 

Great  Eastern  Railway  Co.  v.  Postmaster-General. 

As  briefly  stated  in  oiu'  last  issue,  Mr.  J.  H.  Oakley,  as  arbitratorf 
commenced  the  hearing  of  the  claim  by  the  Great  Eastern  Railway  Co. 
of  £33,393  as  compensation  for  taking  the  subsoil  for  the  Post  Otfice 
Tube  Railway  under  Liverpool-street  (London)  Station. 

Mr.  G.  M.  Freeman,  K.C.  (for  claimants),  said  the  construction  of  the 
line  under  Liverpool-street  would  considerably  interfere  with  the  user  of 
the  sub-soil.  The  Great  Eastern  had  traffic  of  startling  magnitude,  and 
it.  was  impossible  to  further  enlarge  Liverpool-street  Station  on  the  sur- 
face. All  they  asked  ParUament  to  do  was  to  safeguard  such  a  str.>tum 
of  tlie  subsoil  above  the  Post  office  tube  as  would  enable  the  company  to 
use  it  for  an  undergi'ound  station.  The  top  stratum  was  preserved  by  a 
clause  of  the  Act,  the  remainder  was  left  to  compensation. 

Col.  H.  W.  Thornton  (general  manager  and  engineer- in-chief  of  the 
Great  Eastern  Itailway  Co.)  said  there  was  no  way  of  extending  Liver- 
pool-street Station  except  fiy  going  underground.  In  order  to  relieve' 
the  traffic  congestion  the  railway  must  be  electrified,  and  it  would  b& 
necessary  to  construct  an  underground  station  beneath  the  present 
station.  There  had  been  a  very  great  development  in  the  traffic,  not- 
wilhsliuiiliiig  the  great  development  in  tramcar  and  motorbus  services. 
If  a  iniisiil<  ral]lc  sum  of  money  was  spent  it  must  be  spent  to  electrify 
till  Ciiat  Eastern  for  the  suburban  zones,  and  through  connection  witli 
.■\i>liim  tube  lines  or  through  the  construction  of  an  independent  tube 
Inn-  1 1[<  y  must  place  their  passengers  in  the  heart  of  the  financial  district 
mill  III  the  shopping  districts. 

Sir  Al.KX.  Si'KNNiNG  (surveyor)  .said  in  making  his  valuation  he  took  a 
surface  area  of  21,791  ft.,  and  valued  it  at  £3  per  foot  =  £65,373.  Ho 
took  10  per  cent,  of  that  as  the  value  of  the  subsoil=^£ti.537.  Three 
vaults  valueil  as  in  occupation  at  £25  each  per  annum  at  20  years"  pur- 
chase £i,r)()(l.  Adding  10  per  cent,  for  compulsory  acqui.sition  made 
the  tiitul  £8,840  in  regard  to  the  land  occupied.  In  regard  to  scverance,^ 
he  istinuitcil  depreciation  of  £().744  (at  7.',  |)er  cent.)  on  land  valued  at 
£80, 922.  and  of  £i7,809  (at  5  (kt  cent.)"on  land  valued  at  £3,')t>,181, 
making  the  gland  total  of  £33,393. 

.Mr.  ('.  .A.  |,ANii  (surveyor)  said  he  had  made  a  valuation  amounting 
I"  £33.1  f  1.  unit  .Mr.  JJenuy's  estimate  was  £;i2,470. 

Mr.  H.  M.  IJai.hvmi'LK  Hav  (engineer  of  the  Post  Office  Tube  Railway) 
gave  evidence  for  the  respondents,  and  Mr.  L.  H.  \'i(iKUS  (surveyor) 
nKHi'Ssed  the  coiniiensation  at  £4.200,  wliilc  Mr.  II.  Makpin  (mirveyory 
calciilalcd  it  iit  £4.400,  and  .Mr.  l)o\  iu.as  Yon  no  (siirveyiir)  at  £4,270. 

.Mr.  |{.  A.  Dash  (Inland  Hevcnue  valuer)  .■juid  he  had  negotiated  in 
over  a  liundrciJ  cuncs  for  the  euscnienls  of  tiie  l'o.«(  Olliie  Till*  Hailway, 
anil  all  (hime  cases  had  been  settled  on  the  convent.ional  rate. 

The  Siii.HiToutlKNKiiAi,  (Sir  (iiirdon  llewart,  K.C),  for  the  I'ost- 
iiiuHter Cciieral,  said  the  schemes  of  which  they  had  heard  laine  into 

existei lifter  it  was  di  liilid  In   niiiUe  this  claim,  and  they  could  be 

carried  out  willioiit  being  )uini|«ii'il  bv  what  was  being  done  by  the  Post 
Office,  'flic  HiilmnJI  nr,  ft.  beli.w  the'  siirliicc  could  only  have  a  most 
Inniifiil  anil  speculutive  value,  .lust  compensation  could  be  olilained 
under  the  pioviHioiiH  of  Die  .\ct  withmit  asking  an  arbitrator  to  exercise 
his  iniaginutinn  as  to  Hoinething  mi  wliidi  no  information  could  bo 
giitlicrcil. 

Till-  .\iiiirniAToii  reserved  his  award. 


Agreements  with  Firms  in  Enemy  Countries. 


In  till'  lllitli  I'oiiii  liiHt  wv.l  M,  .1 
iiitiiiiit.  f<M  del  liinili'in..  Iliiil  I  In'  |iliiii 
HI  ini'iiiv  coiinlrii'H  luid  reiiscil  In  In- 


ilciill  with  llirce  iippli- 
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His  Lordship  was  asked  to  make  a  declaration  that  two  contracts 
entered  into  by  the  Grondal-Kjellin  Co.  (Ltd.)  with  the  Siemens  and 
Halske  A.G.  of  Berlin,  became  dissolved  on  the  outbreak  of  the  war. 
The  matter  came  before  the  Court  in  December  and  was  adjourned. 

Mr.  Stcart  Beavan.  for  the  applicants  (the  Grondal-Kjellin  Co.), 
said  the  apieemerrts  rclat-ed  to  patents  for  processes  in  the  manufacture 
of  electric  furnaces  used  for  making  hi^h  grade  steel.  The  first  agree- 
ment gave  rights  t'>  the  defendants  for  the  United  States  and  Canada 
with  the  right  to  grant  licences.  Counsel  understood  an  American 
company  referred  to  in  correspondence  which  he  read,  were  licensees 
under  defendants  of  s  jme  of  the  patents,  but  the  order  asked  for  would 
not  affect  their  rights.  The  second  agreement,  in  the  same  terms, 
covered  the  British  ( 'olonies. 

His  Lordship  made  the  declaration  asked  for. 


An  application  was  made  under  the  Legal  Proceedings  against  Ene- 
mies .Act,  191;j,  by  Pintsch's  Electric  Mfg.  Co.,  of  Croydon,  for  a  decla- 
ration whether  niyaltics  were  payable  to  Mr.  Hugo  Grob,  patentee  of 
apparatus  for  u.se  in  electric  lighting  on  trains.  The  respondents  were 
.Messrs.  Hugo  (Jrob  and  .Julius  Pint.sch  .A.G.,  Berlin. 

.Mr.  J.  H.  St.\.mp.  for  plaintiffs,  .said  the  .Julius  Pintoch  A.G  manu- 
fa<ture<l  the  ap|>aratus  in  Berlin,  and  it  was  aiirced  that  plaintiffs  were 
t>  get  the  supplies  fr  >ni  them  and  pay  royaltie  i  t>  them  and  to  Mr.  Grob. 
The  respondents  to.ik  £.'i.(MIO  «-orth  of  shares  in  the  plaintiff  company. 

.Mr.  C.  1'  \VniT(  oMBE  (managing  director  of  the  plaintiff  company) 
said  owing  to  the  war  the  plaintiffs  were  held  up  as  ti  the  supply  of  the 
apparatus.  They  had  not  the  facilities  for  its  manufacture,  but  arranged 
to  keep  in  order  apparatus  already  supplied.  The  royalties  wen-  to  be 
.">  per  cent,  on  sale  price,  subject  to  certain  minima,  and  went  on  accruing 
under  that  minimum  clause.     They  wished  to  get  rid  of  that  liability. 

Mr.  Sta.up  said  .Mr.  <;rob  was  mistaken  in  stating  that  he  was  not 
liable  to  proceedings  on  the  ground  that  he  was  a  neutral,  as  the  .\ct 
stated  that  neutrals  trading  in  an  enemy  country  were  to  be  treated 
as  enemies.  Mr.  (Jrob's  writing  fr.im  Zurich  was  merely  "  camouflage." 
His  Lorrlship  made  a  dei'laration  that  the  agreement  was  dissolved 
on  the  outbn^ak  of  war,  but  without  prejuilioe  t  >  all  other  questions  that 
might  arise  Ix'twecn  the  parties  coni-erned. 

The  Tlurmo. Electric  Ore  Reiluction  Co.,  of  I.,<indon,  as'.ied  for  a  de- 
claration that  an  agreement  Ix-tween  themselves  and  the  re8|)ondents, 
Gel)rii<ler  Koebling.  of  Saarliruck  an<l  other  pla<:es  in  Germany,  was 
dissolved  as  a  rer,ult  of  the  outbrt'ak  of  war. 

.Mr.  TnEi)ii.Ai.i>  .Matiiew.  for  plaintiffs,  .stated  that  they  were  smelters 
of  wolfram  concentrates,  and  pnuluced  fern>tungslen  used  in  .steel 
manufarture.  In  lili:i  n-s|)<piidcnt8  were  ap|ioinlcd  their  agents,  and 
plaintiffs  agn-ed  t  >  supply  a  minimimi  of  7(KI  tons  of  ferro-lung.sten 
\KT  annum.      Respondents  t  lok  I.IHMI  shares  in  the  plaintiff  company. 

His  LoKDSHir  nmilc  the  ileilanition  tloit  thi'  agreement  was  I'lost-d, 
without    pn-jtidiic    I  ■    linbilities   alri-udy    incurred. 


PnttMit    Rfcord. 


SPECIFIGATIO.NS   PUBLISHED. 

Till  luHanut  abilraci  Irom  iomi  ol  thi  iptritlcaliois  rtctfilly  cubliiliii  hain  ttt» 
iMcially  'ampiltd  by  Mkmkj.  MawsuRs.  El. is  li  P«vo«.  Chvuml  Paltnl  Aiims, 
70  and  72,  C^.aturY  lant,  London,  W.C. 

WhtnntF  1)11  dali  apflied  lor  diffi's  I'om  ihe  dull  on  mhuh  Ihi  apelnalion  was  lodttd 
tl  tilt  Fmiit  Oficf  Itu  toimv  is  fiivn  in  bracktis  alltr  Iht  lilli. 

1917  SraciricATicNs. 

196  VuLKAH   MAKHINEHrAaillKS   Akt.   Cbs.     ShorkT 

mutfwl  colU.    124,5,16.1    (Addition  to  3.919  12 

538  C'l'HToH.  J.      AjparalUJlrtrlrc'ti.    wM.) 


6.70O 

6,725 

8.814 

9.404 

10.242 
12.724 
13.713 

13.951 

M,455 

15.8U 


imp  wir^ling  for  roKtIni 
106.992. 

II  I  17  1  \\3.ra. 

Tubl     Lamps  or  lanlrtiu 
.  ht^,  or  the  like  App«r«lL«. 

'8  1  17  I     113.11a 
«  AviiA    J.  F.  Ekclric  dm 


t\y.    (8,2  17.1    113,139. 


17.)  lu.iao. 

Ill  c      a   Mn-.r    A    (I      Ttkcraph  ippiritui 
c<.W.W..ftCtAiiK,W  A.     euctric iwllch.  (16,3.17) 


•ppir>:\.*. 

>imiUr  »ri«' 

(31  3<t7l     113. 176. 
C,*M»iiiHi>Ai  *Co.  T»k(r*rhlc nnlvlnc 
(104  17  I    II.1.IM  , 

w :..:-.   .    «  BUTIR*.  C.  T      lniiiliiln(  il»vlct«  (M  lilt  li«t 
«(I»<M     (14/4  17)  I3JU. 


PoHSOT.T.  E.    Sparking  plugs.    (26/6.16.)    108.461. 

British  Insulatbd  &  Helsby  Cables,  Ltb.,  &  Blades.  R.  W.  Lead-coversd 

cables.    (11,5,17.)     113,378. 
British  Insulated  &  Helsby  Cables,  Ltd.,  &  Blades,  R.  W.  Lead-ocvered 

cables.     111,5,17.)     113.379. 
Hunter.  P.  V..  Beard.  J.  R..  &  Electrical  Improveuents,  Ltd.  Protection 

of  electric  distribution  systems.    (11,5/17.)    113.380. 
Etlinger.  G.   E.    Means  for  adjusting  electric  and  gas  lames.     (19/6,17.) 

113.391. 
Imray,  O-    (Boscli,  R.)     Interruptingdeviccsfortheelectricigniticr.cf  internal 

combustion  engines.    (29.6/17.)    113.220. 
Buck.  A.  A.     Rotary  electric  switclits.    (I6;7,17.)    113.400. 
Turner.  W.  V.     Electro-pneumatic  braking  systems.    129,3.17.)    113.235. 
CoMPAONiE  Ukivessel  Electric  Rouland  Freres  et  Cie.    Contact  rings  for 

dynamo  and  electric  motors.    (1110,16.)    110.353. 
C^oxE^C.  F.    Combined  interrupter  and  distributor  for  battery  ignition  systems. 

(27,9  17.)     113.411. 
Smith.  H.  B.,4iELECT.'iic  Pulley  Block  Co.  Electric  pulley  bloclcs.    (6/10/17.) 

113.415. 
Sdc. FrancaiseRadio-Electrique.    Radio-tekgraphyortelephony.  (30'lCil6. 

(Addition  to  100.281.)     111,475. 

1918  Specification. 
Gill.  H. "A.    (U.S.  Light  &  Heat  t^rpn.l    Variable-speed  gtnerators  and  stctsgt 

battery  systems.    (5  12,16.)    (Dividid  application  on  17.452, 16.)     113.::e. 


APPLICATIONS  FOR  PATENTS. 

Note. — TMe  undermentioned  Aprlications  [except  Itiose  marKed  t)  are  not  open  t» 
public  inspection  until  atter  acceptance  cj  Complete  Specifications,  Those  marked  •  are 
open  to  inspection  1 2  months  atter  the  dateattached  to  them,  it  they  have  not  been  pitbtisked 
preii 3usly  in  the  ordinary  course.  N ames  within  parentheses  are  those  ot  communicators 
ot  inventions.  Whencomptete  Specification  accomoanies  application  an  asterisk  is  a  fixtd. 

February  14. 19ia 
2.648  Wray.     Gas  fires  electric  radiators.  &c. 

2.663  B.T.-H.  Co.    (C.E.Co.)     Electric  fluid  turbines. 

2.664  Ash.     Electric  motor  control  systems. 

2.676  Fuller  Wire  &  Cable  Co.     Electric  conductors. 

2.685  1  hternational .Electric  Cc.  U  Baldcck.  Electric  selective  switching  5>  items 
February  15,  1918. 

2.745  Whitacher.     Electric  distribution  systems. 

2.746  B.T.-H. Co.    (G.E.Co.)     Electron discl-.argedevicfs. 

2.757  SimflexConcuit^(Ltd.)&Collie-     Fire  preventiondeviceforelectriccables- 


winng. 
:  r.atjng-current  quantities, 
•ransmitters. 


2.768  Rowan.    Apparatus forder 

2.769  Foft'SsSTT.     Measurement  c: 
2.790  Whysall.     Moutlipiece  for  .: 
2.706  BLAKELEY& Turner.     Electric: 
2.800  Andersen.    Electric  clocks. 

February  18,  1918. 
2,854  Brit.  Wbstinohcusb  Electric  &  MFC.  Co.     Valve  devio< s. 
2.655  O'Brien  &  Phillips.     Mearsforstarting  tramcars.&c. 

February  19.  1916. 

2.877  Macdonalp.     Electrclyticgasprvctss. 

2.878  MooRHousE  &  Simpson.    Cart>onisation  and  distillation  of  coal.  &c..  by  eleo 

tricity. 
2.886  SucHAST*MER.    Production  o!  rItctr;Htv  -.rA  mechanical  power  by  r«in-snent 
magnet*. 


2.912  Walker.     Electricillycpe-  • 

2.913  B.T.-H. Cc.     (C  E.Co.i     V 

2.928  Marks.    (RadicControlk :  ^  •; 

2.9,S3  Mackbniib     (Safety  Gas  L....,  ^.  .,  El. 

February  20,  1918. 
2.970  Stooie.     Electric  sl-«lir.anufacture». 
2.985  ChurchIIL  A  ?.v:    T       D..  .n-.c^  rl- .-v,^  r  j-hi; 
3.005  Fox.     M^: 
3.00B  Haioh.Pi 

3.013  British  A 

3.014  British  A .::    .      .  -- .-        L 

3.016  DR  YRARKAi/.v.v;.  T:..vclar.i;ipt»:i; 

of  mines,  &c. 
3.022  B.T.-H. Co.     iGECi,)     Electricr<»i 
3  073  HowAKTH.     (P,-r(-ct  Window  Ref.iU 

raisin*  and  lowerinc  m-clianlsni 
J. 056  C'EIDV.     Dynai^o electric  mtchir.- 


■  helical  g«  «r  *  hee  Is. 
ctric  gas  lighters. 


Uctrictriction. 
•I.  ctric  bells, 
nine,  »c.,elf  ctric  belli, 
oiled  by  ekclric  wave  s  for  lepctit 


cnttol'ed  >h;ndc« 


Volunteer  Notices. 

COUNTY   t»K  LONDON   VOLCXTEER  KSGINEER!?. 

Headmmrteni :     Itnldcrtonstn<et,   Gn'svriior  i«n>nn-,   W.I. 

Uflicer  Communding,  Ueut.tV'lonel  C.  U    '"'  o.  V    P 

Orxlcm  for  I  ho  Wwk. 

Ollii  T  for  the  Wri'k.      ('apt  uii  \V    Ibirlrv  IVntlcx 

Xcxl  tor  Duly    Caplnin  K.  G.  Kleniiiig. 

.MomUy,  .\|.ril  S.     No.  :«Com|M«ny,ll,:tt»  S  «!.    KrrruiU'  Drill. «.*''«  3a 

SiMialliug  ^e^liol>,  ll,3«'  H.St'l. 
Tiii'Kdny,  .\ptil  I),     l^-l-ire  on  D.-'in»litinn>  at  A.30.     Ph>-air«l  Drill  and 

Rnvmiet   Kiifliling,  7.:U» 
\Vi<.|i<n,.iliiy,  .\fril  I".     Nt     I  (  u.niiaiiy.  Dnll,  KnollmK.  Ac,  «..1l»  S.»0. 

Risriiil'    Itrill.  li,:W» 
Thumdav.    April    11.     Xn    a  CotniNinv.  D  ill.   Knotting.  *c..  rto  S.O. 
KnruiU'    Drill,  l»  .">(».     Si|tn*lliiig    .Sclmn.  «  ."M  H.3('.      .XmbuUnce 
Nci'tioii,  <l  :il)  M.»t). 
Fytday.  .\pril  12       Muakriry.  H.:UI  f*  i> 
.Saliiriuv.   \i.nl  Itl      Entrrnohmrnt  '  «a.     R««eniHii'  Drill. 

2.4A  4  4.V 
■«<<ind«y.  April  II         .iiniuan.Unl  ,-   fm..  I.    .<i  \^  AterU.  .'««liim  at  B.4A 
a.m.   (or   work    at     V/>\vt       Mnnhing    onlor    with    rirtr.       Midday 
and  Ira  lalu  ii'  to  !»•  ran  led. 
Ml  drilln  Mill  take  pUi-*-  at  lioadipiarter.  unlc  •  olhrr»i»r  ii««I.nI. 
The  iiir.li.  .<l  crtWr  wdl  attend  (or  llic  examination  o(   rrx nnia  on 
Thurndav  e\ciiiiig  •!  U,«. 

Kperuila  will  attend  (or  FiiBinrrring  Imlruction  with  the  (\<in|t«nH<«. 
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Commercial  Topics. 

m 

Reconstruction  Committees. 

Chanilier>  of  Commerce  have  recently  passeci  resolutions  tritioisLng 
the  constitution  of  certain  committ<«s  appointed  by  the  Minister  of 
Reconstruction. 

In  a  letter  to  Sir  Algernon  Firth,  pre.sident  of  tlie  Association  of 
C'bani  Ix-rsnf  Commerce,  Dr.  Addison  now  replies  to  the  criticism  and  points 
out  that  the  objections  urged  against  tlie  personnel  of  the  t'oramittees 
are  of  so  vague  and  general  a  character  that  he  is  left  in  the  dark  as  to 
the  grounds  on  which  the  (Vmimittees  are  regarded  as  miacceptable. 

Dr.  .Addisox  gives  the  names  of  the  members  of.  and  the  terms  of 
reference  to  the  Committees  on  Trusts  and  on  Financial  Risks  attaching 
to  the  Holding  of  Trading  St-ick.s.  In  regard  to  tlie  Trade  Organisation 
Committee.  Dr.  .Addis  mfonvards  the  terms  of  reference  t)  this  Com- 
mittee, as  he  thinks  the  Council  of  the  Chambers  of  Commerce  cnuld 
not  have  had  them  Ix-fore  them  when  their  resolution  was  passed. 

Dr.  Adbisdn  alsri  reminds  .Sir  .Algernon  Firtli  that  he  (Sir  Algernon) 
was  present  at  the  preliminary  <onference  when  it  was  decided  to  ask  the 
Association  of  chambers  of  "commerce,  the  .Association  of  Controlled 
Firms  and  the  Ke<lerdt;on  of  British  Industries,  to  suggest  tlie  names  of 
members  for  the  Trade  Organisation  Committee.  It  was  also  agreed 
•  hat  an  equivalent  numberc  f  repre.sentatives  of  l^a hour  should  be  invited 
and  that  the  three  Departments  concerned  (Reconstruction,  Board  of 
Trade  and  I.alK)ur)  should  be  represented.  The  letter  proceeds:  "I 
have  no  recollection  of  your  having  dissented  frim  these  proposals  either 
during  or  after  the  meeting,  ami  I  am  naturally  somewhat  surprised 
to  find  that  the  arrangements  then  made  no  longer  meet  witli  your 
approval.'"  * 

In  reference  to  ,Sir  .Algernon  Firtlfs  .statement  that  he  (Dr.  Addisau) 
had  "  ap|)ointed  47  Committees,  consisting  very  largely  of  departmental 
officials  with  a  small  repi-esentatiim'  of  business  men,'"  the  .Minister  uf 
Kee-instruetion  Htates  that  Committees  for  which  he  was  icspdiisilile 
up  to  that  time  were  19.  .Since  that  date  he  (Dr.  .\ddison)  had  apiioiiited 
the  Committee  on  Curremy  and  Foreign  Exchanges  (jointly  witli  the 
Chancellor  of  the  E.\<-hef|uer),  and  the Committee  on  Trusts,  and  the 
Financial  Kisk«  Committee.  He  did  not  think  tliat  careful  study  of 
the  (^institution  of  tliose  Committees  could  lend  support  to  the  view- 
that  they  consisted  mainly  of  departmental  officials,  or  that  he  could  be 
accuned  of  having  neglected  the  claims  of  business  men  to  representation. 
In  ail  those  ca.s<.»  the  only  officials  ap|x>inted  were  the  chief  officers 
of  the  different  departments  who  dealt  with  the  matters  concerned. 
»  •  *  * 

Trade  Organisation  Development. 

A  ciiiifcreiice  ubicli  is  to  lake  place  between  trade  leiircsentatives 
and  (iovernment  representatives  in  the  Sadillers"  Hail,  London,  on 
A]iril  12,  will  mark  a  new  point  in  the  process  of  trade  organisation, 
to  which  *)  nnieh  attention  is  now  being  given. 

On  l«-half  of  the  Oovemnient,  three  Ministries  will  be  represented  by 
Uwir  rc-jK-ctive  .Ministers:  Dr.  Addison,  .Minister  of  Reionstruclioii  ; 
Mr.  (i.  H.  I'.olM-rtK,  .Ministerof  l^liour  :  and  .Mr.  Hayes  Fisher,  President 
of  the  HoonI  of  Tnirle.  The  trach  mnicdiatelv  concerned  on  this 
occMion  i»  the  made. up  leather  goods  and  belting  industry,  and  rcprc 
•rntative.  b<,th  of  eniployer»  and  of  employed  will  lie  present.  The 
ol.JMl  of  the  nieetinu  i»  t  .  pr.imote  the  formation,  for  this  particular 
industry,  'd  an  '  Interim  IndiistrittI  Kei'onstruction  Committee,'  and 
the  irc. will.  f,i  ,  .,(  ir,len-..1  to  jM^ople  of  ot  her  trades,  because  this  Com. 
""''  '    »'ll  lie  the  first  of  many  similar  committees   to  lie 

'""  le,  niid  indn.>trieH  of  the'country  as  cannot  see  their 

*■"  -•  "'  "lice  n  full  Industrial  Ciiun'uil  for  their  trade  on 

I  "  '"led    Ml    the    First   Whitley    Report.     The    Interim 

'""  ijcii.  II  c>  miiilltee  in  to  nerve  as  a  atepping-slone  or 

'"',  ■   f'ii  I'eiu.iiiiil  Council  Hiatus. 

'  "Ivoeated   a   Joint    Standing    Induslrial 

oiu'd  a  considerable  degreeof  industrial 

'  ''■  I    Kecoii»truction  Committees  are  now 

"'  ■  'id  irnili'M  which  have  not  attained  sn 

"■  and  also  for  mope  iiighly  organised 

'"'  lilli.ulMeH  in  the  way  of  forming  .loint 

■    ■"  I  ie  V  arc  JnU>iided  to  Kcrve  temporarily 

'■  '"  '  ImhiHtrial  CmincilH,  but  they  liave  also 

'l''''  ii.oi.i       namely,  I  I  promote  organiiia. 

''I   m   tlieir  indilntrv   iinlil  eaili 

"'   '.  '' which  will  mlmit  <d  lull 

'^''  "le  lo  give  Ijieii  nllenlioi,  ahn 

'  '  ■    '  »»e  of   mon<   fully  organiwd 

,        .  "lal  Couneik      HuV  the  great 

{"'■  ""•' ommitlee»  will   lie  I.. 

'  ''  'V,  llint  degree  of  orguiiiHalioii 

,"  "  Uie  pari  of  I  he  worketH,  and 

l"'\  ''lie  iH.KMible  the  entnMishnhnt 

'  ■■'O"  il  which  can  Niieak  for  il>  Irade 
*'  ,  un«imn<pu«  nupiHirt  of  nil  iln  ineml«rs. 

*"''  '  I  'he  iintioii, 


The    Order   also   amends   and   consolidates   the   specification   of   tlnr 

'■  Ceag  "  Miners'  Electric  Safety  Lamp  approved  by  the  Order  of  Aug.  -'•. 

1913,  and  amended  by  later  Orders,  ancl  also  makes  amendments  in  II" 

specifications  of  certain  other  safety  lamps  approved  by  previous  Order-. 

*  *  * 

National  Metal  and  Chemical  Bank. 

The  National  Metal  and  Chemical  Bank  was  registered  on  Saturda\ 
last,  ^vith  capital  £1,000,000,  divided  into  100,000  shares  of  flO  each, 
all  .subscribed  privately. 

None  but  British  subjects  may  become  directors,  and  provision  i.s 
made  to  prevent  control  from  passing  into  the  hands  of  foreign  interests. 
The  bank  is  empowered  to  undertake  all  forms  of  banking,  but  will 
devote  its  activities  primarily  to  developing  the  smelting  and  chemical 
industries  of  the  Emiiire.  It  will  be  in  a  position  to  offer  wi<ler  financial 
facihties  to  those  engaged  in  the  metal  business  than  any  ordinary  bank. 
Considerable  progress'  has  already  been  made  in  erecting  the  smelters 
and  refineries  in  this  country  to  treat  the  raw  materials  produced  in  tlic 
Empire,  which  before  the  war  were  sent  to  Germany. 


MImn'  Safety  Lampi. 

Ilv  nn  <  .r.br  „f  M„r.  b  C.  IIMH.  under  «•<  :i:.  „l  Ihe  C^ml  Mlnen  Act 
Mill,  the  .l„.l  l"„r.  eleelric  »„f,.ty  lamp.  I>pe  :iO;iM.  hnH  lieen  up. 
Jirovixl  for  o«>  in  all  iniiie«  to  which  llif  A<  t  appliei.,  mil.jeet  lo  the 
'■■'"''' -  •"|«'ilie«l  in  lltr  M'tiediile  to  llie  order 


Electricity    Supply. 

Extensions. 

London  County  CounciL — At  the  meeting  of  the  London  Count  \ 
Council  hist  week  pennission  was  given  to  the  Hammersmith  Council 
to  borrow  11.0,879  in  connection  with  their  electricity  undertaking. 
£",5,400  of  the  loan  is  for  plant. 

Luton. — The  Electrical  Engineer  has  obtained  priority  certificates 
from  the  Director  of  Power  Supply  for  the  additional  plant  reipiired. 

General. 

Barnsley. — The  chainnan  of  the  Electricity  and  Lighting  Com- 
mittee (.Aid.  Rose)  has  resigned,  and  Councillor  Cretney  succeeds 
him. 

Eexley.-  -The  salary  of  Mr  H.  P.  JStokes.  electrical  engineer  and 
tramways  manager  to  the  I'rban  Council,  lias  been  increa.sed  by 
£200  per  annum  as  from  .Jan.  1,  HIIS. 

Greater  London. — The  conference  of  local  authorities  owning  elec- 
tricity undertakings  in  (ireater  London  has  adopted  constitution  and 
rules  in  order  that  the  conference  may  be  placed  on  a  pennanent 
basis. 

A  subscription  of  f;{  ."is,  per  annum  is  recpiired  for  cost  of  minutes  of 
proceedings,  from  each  .Authority  represented  and  four  representatives 
(incliuling  the  en'jineer  and  Town  Clerk)  are  to  be  appointed  from  each 
authority  annually  in  March. 

Haslingden. — The  Electricity  and  Tramway.s  Committee  has 
decided  to  iiicreii.se  the  salary  of  Mr.  Ka_\,  trainw;iys  manager,  to 
£22.')  per  ainunii. 

Mevagissey.— At  the  recent  annual  parish  ifieeting  the  Lighting 
Committee  reported  that  the  local  electric  supply  company  could 
not  light  the  2(i  street  lamps  under  £120  per  annum.  Consideration 
of  the  olicr  is  to  be  deferred  until  the  end  of  the  summer. 

Municipal  Trading  Departments  and  Relief  of  Rates. — Manchester 

and  .--alfonl  Trades  and  Laboui-  C  miicil  last  week  decided  t«  protest, 
through  Ihcir  representatives  in  the  Maneliestcr  and  Salford  Councils, 
against  the  increase  of  tramway  fares  and  of  the  price  of  gas  and 
electricity  for  the  ])Hrpose  of  relieving  the  rates. 

.Manchester  City  Council  last  week  adopted  the  report  of  the  Tradins; 
Profits  Special  Committoe  as  to  the  allocation  of  the  profits  of  the  gas, 
electricity  ami  tramways  depaitments  to  relief  of  rate.s,  after  rejecting 
a  proposal  to  refer  the  report  back,  and  an  amendment  to  make  the 
minimum  conlributinn  by  the  tramways  dciiartment  1  per  cent., as  in  the 
case  of  the  ol.lier  clepartii'ients,  instead  of  .">  per  cent. 

Portpatrick.  Tlie  I'ortpatriek  Electric  .Supply  Co.  (Ltd.)  has 
iipplied  lo  the  lioiird  of  Trade  for  the  revocation  of  its  electric 
lighting  order,  on  the  grounds  that  It  has  not  received  the  support 
which  «as  anticipaled,  and  that  there  is  no  |)rospecl  of  continiiing 
I  lie  supply  of  ciirienl  except  at  a  loss.  At  a  meeting  last  week,  iim- 
Miineis  cKiiressc'd  their  willingness  to  agree  to  an  iiicre:ise  of  chaiges 
ill  preference  to  a  cesnation  of  Nii|)ply. 

Workhouse  Lighting.  The  Chorley  Cuariliaus  have  adopted 
).hiiiH  for  a  iiiw  healing  system,  elec'tric  lighting  installalicni  anil 
iillenitions  I,,  laundry  nmi  cooking  apparatus  at  the  .vorkhonse. 
ul  aneMliinaled  cost  of  l.Ti.7.%0,  snbii.l  l„  lb,.  L.C.  Hoard's  approval. 

Electric   Traction. 

Birmingham.  The  TramwayH  Coinmitlfo  is  applying  to  the 
I'MPMid  of  Triidc  f or  permiaHion  to  vary  its  prenent  Klaliitory  obliga- 
tioiiM  li\  reducing  the  penny  stage  below  its  prc'sent  length  of  2  niijes. 

Darwcn..--TJn!  TnimwayKCommitlee  has  acceiited  the  resignation 
..f  the  IraiiiwaVH  maimger.  Mr.  I'.  .1.  S.  lloskeiiH,  and  applications  for 
the  |KiHilioii  at  a  sahiry  of  £250  are  lo  be  inyited. 
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London  County  Council.  —Under  ilm  scheme  for  the  reorganisiitioii 
of  the  eleotrical  brain  h  of  the  L.C.C.  tramways  department,  it  has 
been  decided  to  imrcasc  the  tixe<l  staff  by  the  appointment  of  two 
main  inspectorB  at  a  commencing  8alar\-  of  £2fN).  rising  by  £12.  10s. 
a,  year  to  £30()  per  annum. 

HAt  the  meeting  of  the  Council  last  week  the  Highways  Committee 
repf)rtctl  having  received  a  letter  from  the  Tramways  (Board  of  Trade) 
Committee,  pointing  out  that  great  difficulty  is  tx-ing  experienced  by 
tramway  undertakings  in  obtaining  delivery  of  materials  from  con- 
tractors, and  that  it  is  neces(<ary  during  present  conditions  that  inviting 
tenders  should  be  temporarily  discontinued  to  enable  f)rders  for  materials 
to  be  placed  wlicre  delivery  could  best  be  made.  The  Highways  Com- 
mittee profioiie  that  until  (Xt.  .'$1,  1918,  the  practice  of  inviting  tenders 
for  six  or  twelve  months'  supply  of  tramway  stores  and  equipment  be 
■discontinued,  and  tliat  offers  Iw  obtained  from  time  to  time  for  the  supply 
of  good--.  &c.,  required  for  the  tramways  department,  subject  to  a  limit 
of  £2.V)  in  any  one  case.     The  Council  agreed  to  the  pni]¥>sal. 

Newcastle-on-Tyne.— -Xt  the  last  meeting  of  the  City  Council.  .\ld. 
Sir  \V.  H.  .'^tephenson.  in  submitting  the  rej^rt  of  the  Finance  f'oni- 
mittec,  said  the  Tramways  Committee  had  sanctioned  a  contribution 
of  £U,(KX)  for  the  benefit  of  tlie  rates. 

Considering  the  times  in  which  we  lived,  he  did  not  think  that  should 
be  discouragcil. 

Mr.  K.  .Mayne  said  thi-  tramway  receiptscight  ycarsago  were  £2((:5.tMMt : 
this  year  they  were  H  Kl.iMio.  and  the  net  surplus  after  making  pmvision 
forevcry  possible  coiiiingiMn  y,  was  £4!).n(H1.  .An  amendment  in  favour 
of  kc.-|iing  the  £l4.(i!iil  in  f-cscrvc  was  defeated, 
pi  Nottingham. — The  charging  jf  increased  fares  wa.s  cummenced  on 
the  (  c.rpor.itioTi  trani«;ns  last  week.  .All  odd  Jd.  charges  are 
ncrca^cd  to  the  Id.  level.   ukI  ovcrlapiiiiiL;  stages  are  abolished. 

Western  Valleys  (Mon.)  Railless  Traction  Scheme.-  The  Board  of 
Trade  has  extended  b\  one  year  the  tinies  limited  by  the  Western 
Valel\s  (Mon.)  Railless  KIcctric  Traction  .\ct.  I'.tK!,  and  by  the 
Western  Valleys  (Railless)  KIcctric  Traction  (Extension)  Order," I'M 4, 
for  the  completion  of  tidllcv  vdiirlc  eipiipment. 

Imperial    Notes. 

Australasia.  The  following  particulars  relative  to  i)ropo8e*l 
hydro  electric  power  development  in  the  proviiu'c  of  Southland  (New 
Zealand)  have  reiently  been  received  at  the  Dejiartment  of  Overseas 
Tra<le  :  The  (loverinnent  are  having  a  report  prepare<l  upon  the 
question  of  the  devdopnient  of  hydro-electric  )io»er  in  the  province 
of  .Southland.  That  province  has  the  largest  amount  of  undeveloi)ed 
water  power  in  New  /cuhind,  unci  it  is  propos<'d  to  develop  a  scheme 
that  will  yield  a  suflicient  |)ower  to  serve  the  whole  of  the  province. 
The  .'Southland  U>aguc  (liuor|)orated)  has  asketl  the  Government  to 
authorise  distrii-ts  sndi  as  Southland  to  carry  out  their  own  scheme. 
Briyu  II  Vnal.-  Thi'  K\|HTt  Committee  (.Messrs.  H  Herman.  W.  Stone, 
H.  K.  Hurpur  ami  !■'.  \V.  C.  Cli'Uicnts)  appoinlcil  by  the  Victorian 
tlovcrnmcnt  to  inipiirc  into  the  pri>s|><-cts  of  ]>rolilnbly  employing  the 
Mnrwell  brown  coal  deposits  in  the  generation  of  electrical  energy  hiw 
Hiibmjtld  to  the  .Minister  of  Mmi's  a  ri'|iort  rccommcmling  the  immediate 
adoption  of  a  si'henie  to  I'stiiblisli  a  power  house  at  .Morwcll,  and  to 
transmit  electrical  energy  to  .McllMiurnc  at  an  cstinmted  ifnt  tif  £l,8A4,(>T:i. 
and  that  the  Slate  aliould  lontrol  all  Slate  and  Htatut<iry  electric  iiuppiy 
W'heniis  in  Viiloria.  so  a"  to  eiisun-  tin-  adoption  of  standards  that  will 
admit  of  iiileri'onnection  ami  erononiical  supply. 

The  A'l'laide  "Chronicle  "  ■tays  nllcntion  has  been  directed  lo  the 
J/eigli  Crick  low  grade  <  oal  aa  a  substilule  for  anthrarile  coal.  r>r.  II. 
Rasediivt  was  I'ommiKiionc-d  (<omc  ycurs  ago)  to  nniuire  into  the  hrl<|uei. 
ting  iii'lMHiry  on  the  Continent,  is  i  niiviiiced  of  the  |Hi>sibi|iticK  ol  the 
l-cigli       I'liek    depcilN,    whii  li    arc    high     in    carbon    {Xi  V    jK-r   cent.) 

The  cai<iiili<'  value  of  brown  i  ord  r pared  with  I  lint  of  average  anlhra- 

L'ite  colli  was  iiK  three  to  four.     'I'lie  cool  ol  pruilmlion  of  a  Win  nl  hri- 
quptU'4  wnn  I  nly  Nh.  in  liermnny 

Canada.  .\n  order  has  liren  iaxiietl  in  regard  to  the  I'litiarrvnlion 
of  poucr  in  Onliiri  I. 

All  >  <>iiiiiiiii..ioiis.  I  niii|innips  nr  iin-'iii.  lth.  uitiiiL>.  di'trihnling  or 
iimiig  I'll'.  In.  .il  iri.  I .  \  III  niiiitriii,  wh'  ■  nf  cni'rgy  iir 

winire  "iii'if\    I     '  •    '       . '■iiiTiitrd  or  ^n\  II,  gnii  or  oil 

plonl.,    Ill'  dir.    I.   i  I  ,  I'l  1'  'i  •    -tri  I  •  '.(  oic'trieal 

mmrKv.     No  nil"  III  .il  I  "  I      I  I'll  II, Iv  ,11 1  III    III  iirnniiienlal 

liKhliiiiMiiidnli'i  till  hIi.  i,i<ii<.Iiii  i<d  In  iI lnii>«l  limil. 

The  llvdri)  ele'tn.    I-  .  I    11  i.f  Hnlnrii.  has  ,il«o  i.,ui»l  an 

Ordm  loMicai Im  i 

India.       The   I al  1'overniiienl   rrcrMll\    iiitnidilcitl   the  aiininier 

iH-nle  III  clii'trjc  lighttng  in   Pelhi   in  order  to  coiinerve  coal.     The 
aummer  Kcule  m  about  one  in  three  of  the  winter  M-alr. 

Mei«r«  }\mt  A  Co.  rcienliy  oblained  »  liirnae  lo  aupplv  pln-tncal 
onergv  m  Trirhiiiopi.lv  ,\  Ineiiie  haa  nUe  Itren  granted  In  Mr,  Chnka- 
lingaiii  Chrtiynr  lo  iiii|i|il\  ilci  Irical  eneriy  in  the  union  limit*  of  Komi 
kiidi  III  the  Kninnnd  liiKlnil 

Slniul,ir,l,„nli„n  i,/  ( •...i.(,»i..«.  iivl  Holf  for  Kt"l><  Su,,pl>,  A*  the 
Tivmlt  III  n  note  iliiled.l<il\  1.  IIHT.bv  Mr  .1  W  Mmro.  KIr.lriiol  Ailvi<rr 
t«  Ihi'  loivnrninrnt  of  India,  ihr  llnvrrninenl  lia\r  iinlrriMl  the  i  irciiU 

1  "I   I  draft  '  Moilrl  fnrni  el  i  •indilintw,  ralea  mid  grnrrni  iiilormalion 

'  'ii-  •«ii|iply  of  rieclrii'  I'li-rgy      In  all  l>oeal  Dnveinmrnlaand  Admini* 
•  «•  where  I  here  are  li,  enmTnor  eirclric  in'pr«  liirii,  for  ■  liln  i«ni 


Miscellaneous. 

Trading  with  the  Enemy. -The  ■  London  Gazette"  of  March  15 
contains  further  addition.s  to  the  list  of  tirras  or  i>ersons  with  whom 
trading  by  jM-i-sons  in  the  I'nited  Kingdom  is  prohibited.  These 
include:    .Sn-flen,  Siemens-Schuckert  ElektrLska  (.Stockho'm). 

Imports.— The  following  are  ofiiciid  values  of  elei^trical  machinery, 
material  and  apparatus  imjM.rted  into  this  country  (o)  during 
February,  19IS,  and  \Ij)  the  aggregate  tigures  from  .Ian.  1  to  Feb.  28, 
with  increase  or  decrease  compare<l  with  corresjionding  jjeriods 
of  1917:— 

Electrical  ma<hinery,  (a)  £107,912  (increase  £32.(lliO).  (b)  £189,399 
(decrea.se  £19.782) :  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles,  (n)  £17,4ol  (increase  £S.225).  (6) 
tlO.S.'ilJ  (decrease  £1,023) :  and  electrical  m.-.chinery  uncnumerated. 
(1)  £iHI,4<il  (inirea.se  £23,835).  ((-)  £I.jS..">43  (decreiuse  £18,7.59) :  telegraph 
and  telephone  apparatus,  (o)  £2.2l>0  (increase  £2(1.394).  (6)  £r).lSO  (increase 
£l.21i>) ;  electrici',1  wires  and  c?,bles.  rublier  insulated,  (n)  £2S7  (decrease 
£3,i>.-i4».  (/,)  £i)l>2  (decnv-se  £13.921):  carlwns.  (n)  £2.020  (decrease 
£4.3I,S).  |fc)  £7.723  (decrcRse  £.5.709):  glow  bmps.  (n)  £10.282  (decrease 
£.")82),  ('))  £44.079  (incre.'se  £l3.."il9) :  )urts  of  ore  l.".m|is  end  sean-hlighis 
(other  than  carbons),  (n)  £1.028  (divrecse  £5.270),  (6)  £13.177  (deirease 
£5,092) :  primary  and  .secondary  Ijatteries.  (u)  £14,90"  (decrease  £18.000), 
('))  £i>l,:Ufi  (decrease  £lli.038):  meters  and  incssuring  instruments,  (a) 
£440  (decrease  £070).  ('<)  £1,585  (dcire.-.se  £4,7!».>) :  eldfricol  goods  and 
cpparatuK  unenumeri'.ted,  (a)  £24,l>Kl  (decrea.se  £4,7,'i9).  (f>)  £53.131 
(decrease  £32,377).  Total  of  electricol  goods  and  ap|>aratus  other  then 
machinerv  and  uninsulate<l  wire,  (a)  £5.'>,87l)  (deerc?je  £5l,4f>4),  (ft) 
£lNri..s2:{  "(dccriv.s-.-  £9ii,.-|fi9). 

Exports.  -The  exports  of  electrical  machinery,  material.  &c..  (a) 
during  February.  1918,  and  ('-)  from  .Ian.  I  to  Feb.  28.  with  increase 
or  decrease  compared  with  corresponding  periods  of  1917.  were  as 
follows : — 

Electrical  maihincry,  (n)  £98,519  (decrease  £25.869),  (M  £l88.42it 
(decrease  £112.992):  including  re'lwr.y  and  tremway  motors,  (a)  £2.443 
(deirea.se  £3,725).  (ft)  £4.933  (decrei'.se  £3.820):  other  generctors  r.nd 
motors  except  for  :'-?r»pli.nes.  motor  errs  end  cycles,  (a)  £40.303  (decretse 
£25.440).  (ft)  £,S5.I137  (de<rei',se  £84,241) ;  and  eleclricrl  machinery  unenu- 
meri'.ted. (II)  £.Vi.773  (increase  £3,2iMi).  (ft)  £97.8,">ll  (de«  rcr.se  £34.931): 
telegraph  r.nd  telephone  cables,  submirine,  (n)  £13,287  (increftse  £4,215), 
(ft)  £.'>0..3.">li  (ilecrcase  £7..VH):  other  ihr.n  submarine.  I'l)  £I8,7.">5  (de- 
crea-sp  £ltl,.VIIil,  (ft)  £37.347  (dccrcjwe  £1  lO.O.iO) :  telegrcpli  and  telephone 
appr.ralus,  (<i)  £10.724  (decrea.se  £7.513).  (ft)  £37,4.»;{  (d»sreiJ>e  £4.141); 
other  electrical  wires  and  cables,  rublier  insulated,  (n)  £5.773  (decrease 
£9,033).  (ft)  £12,383  (dwreose  £03.089)  :  with  other  insulation  (<i)  £7.714 
(deirease  £37.202),  (6)  £14.192  (dwrcMC  £80,950):  carbons  (a)  £409 
(deirvf*"  £4,411),  (ft)  £914  (ihvrease  £4.318):  plow  lamps,  (n)  £7.129 
(decrei'.sc  £0,415),  (ft)  £I5.4.VJ  (dc-rewte  £9.0!I4) :  an-  lamps  ami  seanh- 
lighls.  (-1)  £I..V>8  (dwrtvse  £8.770),  (ft)  £3.347  (dw-n-as.-  £7.007):  (larts 
of  I'.rc  lamiw  end  ««;cr.hlights  (other  than  carlxms),  (-i)  £3.10I>  (decreMc 
£l.tm5).  ((.)  £:t,!123  (decre«ise  £.">:15) ;  primary  and  iwondr.ry  Iwlteries. 
(«)  £9.274  (dei-n-ase  £7.4.V)),  (ft)  £I.V0«3  (d.H-rerx-  £20.f»5) :  nieteni  and 
unr.siiriiig  implements.  («)  £0..Vi2  (d«>cr«TJ«>  £0,231).  (ft)'£l.'>.9ll  (decrease 
£10.900);  tri'nsformers,  (n)  £409  (decrease  £4,4.">2).  (ft)  £5.137  (decrease 
£2.932) ;  switihlwir.rds.  [a)  £,').408  (increr.sc  £3.000).  (ft)  £8.404  (increase 
£4.781)  ;  electricr.l  goods  and  npiicrrtus  uncnumerated.  (ii)  £40,327  (de- 
creivM-  £8.523).  (ft)  £71.745  (de.'nTJ«-  £40.8<.18).  Tolr.l  of  ehvlrical  giWs 
.md  i'p|)rri'.liis,  other  lliiMi  nmchinerv  and  iminsnlnled  wire,  (ii)  £I.'>0..V45 
(ihsii'i's,-  £lll.3>.i.-.).  i'.)  £292.229  (dlsrcc.^c  ai0.7;t.-.). 

Tenders  Invited  and  Accepted. 

Turbo-Altemator,  Surface  Condenser,  &c. 

Till-  Klis  tri.it y  Coinmittis-  of  .\hkiiiikkn  CoriM>mtion  invite 
temlii-s  for  the  supply,  delixcry  and  crtvlion  of  one  ."MHItl  k«.  lurlnv 
iillornat<ir.  surfiue  condenser  and  applianros.  Sjiivilieatums  and 
form  of  l«'ndi<r  from  the  city  elii-trical  engvnwr.  Mr,  .1.  .Mex.  Hell,  to 
whom  lenderH  must  U"  delivon^l  by  mxm  April  9. 


Cmikiki-.  The  Kle^trieltv  (Vminittw  has  a<Hv\>t«Ml  the  tender  i.f 
Hrilish  lnsiilat.ll  A  Helsliy  (aides  (Ltd.)  f.r  cable.  £171.  4s. 

SolTIIKM'.  The  Council  has  dit  idol  to  purcli.i.se  Iwii  21. 'li 
I'i.N'tric  wag '••■'■  '■  It -I".  -   ^111-  -V  .|pl\rics(Lt.l.)  at  £2,l>«7. 

The  Tmiii  ■  •!  the  Irn.'er.d  Kdiiar  Allen  .V 

Co.  |..rsiv  I.  "h. 

Sw  KNsf  \  I'l  I  ,  1  |...i.\ii  M  111-  II  i-.-pt.-d  lenders  of  the  \.  » 
Swit.hgcHi  Coiistriii  lion  C.i.  f.ir  swilcbgcar  for  turbine  pl.iiit. 
£151    12«.  lid  .and  Staiil.ui  Irt.u  W.irks  Co.  (or  cinulaling  pii«e  work. 

Will  \  KKiMMl-ri'N.  Thr  Klectricily  Cominill.-e  has  a<-.vplc«l  the 
((.n.ler..  ol  Wlllain.  A  K.ibiiiiion  lor  span-  pnrl».  for  turbine  win. 
£158.  8.  ,  mill  HcMiilh-  ,»  Co.  for  i.»  llch  panel,  H.i*. 

Covrmmcnt  Contracts.    The  foll.ning  lenden.  were  aecrplcl  l.y 

III.'    r.lil:li   I  ...v  111. unit    Il.'liillllli  111-  .luniii;    Fi  briiiirv  : 


i.;\.tl»ctt»cputlpbotto«teo*""  M  *«  ^>"' 
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/'ojiO;^.-^.— Wynn.Timmis  &  Co..  wire  repairing  apparatus  ;  Automatic  Telephone 
Mfg.  Co. ,  British  L.  M.  Ericsson  Mfg.  Co. .  and  Western  Electric  Co. ,  telephone  apparatus  ; 
W.  D.  Tucker  &  Sons,  battery  boxes  ;  Siemens  Bros.  &  Co.  and  Telegraph  Construction 
and  Maintenance  Co.,  submarine  cable  ;  British  Insulated  &  Helsby  Cables.  General 
Electric  Co.,  W.  T.  Glover  &  Co.,  W.  T.  Henley's  Telegraph  Works  Co.,  India  Rubber. 
Gutta  Percha  &  Telegraph  Works  Co.,  Johnson  &  Phillips.  Union  Cable  Co.  and  Western 
ElectricCo.,  telegraph  cable  ;  Peel-ConnerTelephone  Works. telephonic  cable  ;  Siemens 
Bros.  &  Co.,  Leclanche  cells  :  British  Insulated  &  Helsby  Cables,  London  Electric  Wire 
Co.  &  Smiths  and  Western  Electric  Co. .  telephone  cords  :  General  Electric  Co. ,  telephone 
cords  :  British  Insulated  &  Helsby  Cables  and  W.  T.  Henley's  Telegraph  Works  Co.. 
cable  distribution  plugs  ;  Gent  &  Co.  and  Peel-Conner  Telephone  Works,  telephones 
T.  Bolton  &  Cons.  British  Insulated  &  Helsby  Cables.  Shropshire  Iron  Co.  and  F.  Smith 
&Co.  (inc.  in  London  Electric  Wire  &  Smith's,  Ltd.i.  bronze  wire. 

Appointments  Vacant  and  Filled. 

An  assistant  lecturer  attached  to  the  engineering  department 
is  required  by  the  City  of  Hull  Education  Committee  for  the  day 
and  evening  departments  of  the  Municipal  Technical  College.  Salary 
£17.5.  rising  to  £25tl,  plus  os.  per  hour  for  evening  classes.  Forms 
of  appUcation,  &c.,  from  Dr.  J.  T.  Riley,  Director  of  Education, 
Albion-street,  Hull.     See  adveriisetnent. 

Applications  are  invited  for  the  position  of  operation  super- 
intendent in  the  traffic  branch  of  the  London  County  Council 
Tramways  Department.  Salary  from  £6()0  to  £800.  Forms  of 
application  from  the  Clerk  of  the  Council,  Spring  Gardens,  S.W.  1- 
Applications  by  1  p.m.  -■^pril  15. 

A  mechanician  with  experience  in  construction  of  scientific  instru- 
ments Is  required  in  AjTshire.     See  adveriiscmeni. 

-Mr.  Jas.  Makin,  of  Stoke-on-Trent,  has  been  appointed  chief 
assistant  of  the  Bexley  electricity  and  tramways  undertaking  at 
iXVM')  per  annum. 

Mr.  A.  E.  Vai  Davies,  A.M.I.E.K.  (of  the  Victoria  Falls  &  Transvaal 
Power  Co.)  has  been  appointed  assistant  city  electrical  engineer  at 
Capetown  at  a  salarj-  of  £700  rising  to  £800  per  annum. 

Business  Items. 

Belling  Baking  Ovens. — We  have  received  from  Messrs.  Belling  & 
Cij.  a  (■oi>y  of  their  latest  leaflet  on  standardised  baking  ovens. 

The  k-aHe-t  states  the  reasons  why  electric  ovens  should  be  adopted 
for  the  thousands  of  national  kitchens  which  are  being  established. 
It  is  calculated  that  l.OOf)  electric  ovens  of  about  100  lb.  meat  capacity 
would  save  at  least  10,000  lb.  of  cooked  meat  a  day,  compared  with 
other  ovciie,  or  rations  for  .'lO.tMlO  people. 

Formite  Moulding  Mixtures.  -.X  new  ciretdar  describing  the 
Damard  Lacipjer  Co.'s  furraite  niotdding  powders,  for  which  Messrs. 
I'inchin.  John.son  &  ('•).  (Ltd.),  Minerva  House,  BevisMarks,  London, 
are  sole  selling  agents)  has  been  issued. 

it  is  »tatcd  that  amongst  the  pro|wrties  of  formite  insulation  are  high 
"hcicetrir:  stn'ngth,  high  electric  resistance,  and  low  absorption  of  mois- 
ture. The  various  classes  of  formite  mixtures  are  made  \\\>  with  (1) 
fibre,  (2)  atdiestos,  (."l)  inert  fillers.  Particulars  of  working  pressures, 
t*m|K;ratureH  and  times  are  given. 

Liqaidation.s,   &e. 

Claims  against  the  liiis<h  Magnctri  Cd.  (Ltd.),  .'5,  l'hil))ot-lane, 
Ujndon,  E.C.,  are  Ui  be  sent  by  .April  12  to  the  liquidator,  Mr.  H.  E. 
BurgeKs,  :jj,  (,'urey-Htreet,  I.,inc,)liiK  iiui,  \V.C.2. 

An  ordiT  wilh  made  in  the  Hiijh  Court  on  March  I!)  for  the  winding 
up  of  the  riritish  Hulin  M'tallir  I'.o  Uiii- Co.  (Ltd.).  2).  Hasinghall- 
ntreel,  Ixmdon,  K.''. 


The  report  and  accounts  were  adopted,  and  the  dividends  and  bonua- 
approved.  Sir  Albert  J.  Leppoc-Cappell,  K.C.l.E,,  was  re-elected  a 
director,  and  Messrs.  Deloitte,  Plender,  Griffiths  &  Co.  were  re-elected  as 
auditors.  A  vote  of  thanks  to  the  chairman,  directors  and  stafi 
concluded  the  meeting. 


CompanioN''    Meetings  and    Reports. 

Direct  Spanish  Telegraph  Co.  (Ltd.) 


mil  all..  Sir  .In UN  Dknison- 


Anordinarv  ),'i'ri>'t.il  iMnijiii;  vur  ImM 
'  ■■'•..     k  1    \|  (;,.  ,1,  i|„.  ,|„„r. 

I  M'.V  (.Mr,  Tr'-d,  Thoh.  preddle)  having  read  lite  notice 

'  tiiii;  ami  ill"-  uuililorN'  report, 

\|,\N.  after  ilenliiiK  with  the  liguren  in   Ijie  report  (ah- 

i-.iii-  o(  22nd  ull.).  Hnid  :    Wlii-n   I   had  the  pIcHsure  of 

>  lit  the  Inxt  general  meeting  J  Mtnti-d  that  it  would  (iroli- 

1     ■  "ll  (I  «|>i-<jalKenernlineetinK  to  enable  your  directors 

■  iit«  HI  I'onneition  willi  the  admisHion  of  our  staff 
'  oiii|i,inii.a  PenHion  mid  ,Sii|H'rafinuation  Kuiids. 
I  on  .lidy  IK.  IIII7,  mirl  the  nercM'.ary  ex|M'nililure 
rdnnee  with  the  i<|K<e|n|  renohilion  then  pasHcd, 

■  •  the  .Su|ii'riiniMiiilioii  I'und.     Your  diieclorH  had 

'■    l"iy  n  liinip  niiin  dotvn.or  to  piiv  nil  iiiirenHed 
"""■''""•''''■  *e  lire  1  iirrviiiK  an  cxecptional  trullic' during 

Iw  ««r.  III  .|.  ■  111.  lion«  i  Imve  nirendy  referred  to.  whieh 

'•'"'    "■•'■       '  '"•  n  dm  eil  when  IK-nee  loincH,  your  Imard 

''imp  " mid  jiichide  it  in  the  year's  im 

lemiuK  (utiire  yeiim  with  Mu-  payment  only 

'  ,  . 'Hid  In-e  Imiiii  any  ndditionni  I  ontrlbutioiiH 

i,tj,ii.l..i.  ^,i„,i„(  i|„   .u|«  nuiniinlion  fiiiid.     \Ve  are  ui  ill.  in  Npiteof  l.jii. 

•  unriil  o(  the  Uritr  .uni  imnieil.  nlile  (o  piiy  ||,e  Inerenned  divideml  of 

HI  .  ..11. 1    I'llii.  and  •!."  to  UKUin  .Iren^/lliin  our  renerveN.     The   .Var. 

on  e.lilr   lifiame  iiiferriiptcil   ilurinK  the  year,   but   wni 

■    "Mirnr.  »nil  !•  now  w..rkiiiK  iHrfnclly.     The  eimt  of  the 

I'.j.    II..   Kd   .  wheh  hn.  I.e.l.  ,lMi...,.llorev...Mle 


AUTOMATIC  TELEPHONE  MFG.  CO.  (LTD.) — An  ordinary  general  meeting 
was  held  last  week  at  Liverpool,  .Mr.  James  Taylor  presiding.  The  chair- 
man, in  moving  the  adoption  of  the  report  and  accounts  (abstracted  in  our 
issue  of  22nd  ult.)  and  the  declaration  of  a  dividend  on  the  ordinary 
shares  of  6  per  cent.,  less  tax,  said  it  had  to  be  borne  in  mind  that  the 
work  done  during  last  year  l»ad  been  almost  entirely  for  the  Govern- 
ment. The  work  done  for  the  Admiralty,  the  Aeronautics  Board  and 
the  Post  Office  was  of  a  class  tlie  company  would  be  likely  to  do  after  the 
war.  During  1917  they  had  done  a  larger  proportion  of  this  class  of 
work  than  during  the  previous  year,  and  they  were  trying  to  develop  this- 
as  much  as  possible.  Compared  with  191H  the  output  had  increased  25 
per  cent,,  but  owing  to  lower  prices,  inflation  of  labour  rates  and  tho 
excess  profits  duty  the  profits  shown  were  considerably  less  than  for  the 
previous  year.  It  would  be  remembered  that  a  pre-war  standard  of 
profit  had  to  be  arranged,  and,  the  company  having  only  been  in  exis- 
tence a  few  years  when  the  war  broke  out,  tlie  standard  of  profits  was 
necessarily  a  low  one.  The  output  from  the  factory  had  increased  in 
1916  and  1917  very  largely,  but  the  profit  allowed  by  the  Government 
upon  the  extra  output  was  a  very  small  one.  It  was  an  ojien  question 
whether  the  Act  would  not  have  some  tendency  to  put  a  damper  on 
energetic  loyalty  on  the  part  of  manufacturers.  Manufacturers  were 
longing  to  be  back  to  the  days  of  ordinary  freedom  in  business  and  to  be 
away  from  the  entangled  control  and  officialdom  of  present  arrangements. 
Owing  to  export  difficulties,  the  company  s  foreign  trade  had  had  to  be 
largely  curtailed  for  the  present,  Dm'ing  the  war  there  had  been  an 
increasing  demand  for  private  automatic  installations,  an  the  expansion 
of  this  branch  of  the  business  had  affoidcd  the  cora])aiiy  tlie  opportunity 
of  demonstrating  the  advantages  of  the  Strowuei  automatic  telephone  for 
private  use.  The  chairman  and  Mr,  .Max  Jluspratt  were  re-elected 
directors. 

BRITISH  ALUMINIUM  CO.  (LTD.)— At  the  ordinary  general  meeting 
last  week  tlic  ihairman  (Mr  A.  W.  Tait),  after  dealing  with  the  report  and 
accounts  (abstracted  in  our  issue  of  22nd  ult,),  said  for  some  time  after 
the  war  there  would  be  a  period  of  inflated  costs  of  production  and  ration- 
ing of  raw  material,  due  largely  to  shortage  of  shipping,  but  he  believed 
that  if  industry  was  freed  as  far  and  as  quickly  as  possible  from  Govern- 
ment interference  it  would  rapidly  readjust  it.self  to  the  altered  conditions 
and  make  progress  because  of  the  lessons  learned  in  the  war.  There  was 
an  enormous  field  of  development  for  the  aluminium  industry.  Em- 
])loyers  were  agreed  that  the  men  were  entitled  to  better  wages,  but  in 
return  the  men  must  give  a  better  or  inerea.sed  outiiut, 

BRITISH  INSULATED  &  HELSBY  CABLES  (LTD.)— The  22nd  annual 
meeting  wa.'i  held  at  Liverpool  last  week.  Dr.  K.  K.  Muspratt  (chairman)- 
presided,  and  in  moving  the  adoption  of  llic  iciiort  and  accounts  for  1917,. 
said  the  results  were  the  best  obtained  by  tlic  Coiiipany  for  any  year's 
trading.  The  output  had  been  almost  entirely  for  the  purposes  and  to 
the  order  of  the  Government,  and  the  directors  trusted  that  the 
very  effective  help  the  company  had  thus  been  able  to  render  would 
not  be  overlcoked  or  forgotten  in  the  future.  They  and  the  greats 
manufacturing  concerns  in  the  country  niu.st  for  the  prosjierity  of  the 
nation  resume  full  control  of  their  own  affairs  at  the  earliest  moment 
consistent  with  public  safety.  The  numerous  fa't  irics  established  with 
jiublic  money  for  national  jmrpo.ses  during  the  war  might  after  the  war 
prove  thcii-  chief  comix-titors  for  all  Government  orders  and  business, 
and  the  freedom  which  they  sought  in  the  conduct  of  their  business 
was  necessary  in  order  t.hat  those  profi's  might  be  made  which  would 
enable  this  country  to  repay  the  enormous  debt  which  it  had  contracted 
in  order  successfully  to  prcsecute  the  present  war.  Doubtless  some  of 
the  new  departments  .started  since  the  war  commenced  would  help 
the  Company  to  recover  the  important  p:isitioii  it  held  before  the  war, 
if  iinfcttircd  by  unnecessary  (iovernment  intcrh'iciice  and  ciintrid,  and 
certainly  the  company  was  in  as  good  a  (losition  to  comjwtc  for  expiU't 
liusincHs  as  any  manufactui'er  in  the  .same  line  in  this  or  any  other 
country,  l,17;{  of  the  ('om|mny's  men  had  joined  the  Eorces, 
and  OS  had  fallen  while  on  active  service.  The  employment  of 
women  workers  had  been  greatly  iiicreascil,  with  very  satisfactory 
results.  The  ('om)mny's  securities  wcix^  worth  nioic  limn  the  figure  in  tho 
balanieshcet.  The  Company's  investiueiils  in  I  lie  Midland  Klcctrie 
Corporation  for  l^lwcr  Dintiibiition  and  in  the  .\iit.omatic  Telephone 
iManufactiiring  Co.  hail  proved  satisfactory,  iiltlionj^h  in  regard  to  those 
two  eompiinii'N  the  excess  prolils  tax  fell  upon  (hem  very  heavily  and 
prevented  theiii  obtaining  anything  like  a  just  reward  for  the  cost,  and 
link  they  had  iindcrlaken.  'i'he  jioint  had  been  reaohcd  when  further 
incrcHHc  of  t.ho  reservcH  e mid  not  lie  ju.il.ilicd.  The  ilividcnds  paid 
during  rcecMt  years  had  shown  ii  percentage  on  the  ordinary  share  c  apital 
which  was  misleading  to  the  public,  lieeaiise  all  the  reserves  of  the  Com- 
pany were  eiiiphiyed  as  ciipiliil  in  the  liiisincss.  and  in  1917  the  actual 
eapital  eniploycil  lepieMcnliil  more  than  double  l.he  amount  of  the 
noininal  Nhiire  eapital.  The  piiynient  of  dividends  at  so  hifjh  a  rale  as 
2.'>  per  lent,  ((ave  an  erroneous  impiession  that  firolits  on  the  ciipital 
were  unduly  high,  dt  was  therefore  |iropo.Hed  and  the  eonsent  of  the 
Tieii.<iiry  had  lieen  received  to  inciraHe  the  share  eapital  by  tho  capitali- 
HMlioii  of  i;;,IMI,(»00  of  the  mirphi.i  assets  out  of  reserve  aci  ounl   and  to 

i""ue  I  1  th dinary  slmrehohlirMa  further  .MMMIOO  .shares  of  £1  each. 

The  reporl   and  liceoiints  (iilmlrncted  in  our  i.iHue  of  March  22)  wero 
ad'.pleil,  mill  I  he  iliviileii'ls  sil  i,ii<  llniein  were  approved. 
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Dr.  Muspratt  and  Sir  Arthur  Stanley  were  re-elected  as  directors,  and 
Uessrs.  Chalmers,  Wade  (c  Co.  were  reappointed  as  auditors,  and  a 
vote  of  thanks  was  acoonlid  the  directors. 

BBOHFTON  &  KENSINGTON  ELECTRICITY  SUPPLY  CO.  (LTD.)— The 
annual  general  meeting  was  held  last  week,  when  .Mr.  H.  K.  Beeton 
(chairman),  said  :  Last  year  in  spite  of  a  longer  period  of  "  summer 
time  "  they  .sold  12  per  cent,  more  units  than  in  191(i,  and  gross  receipts 
increa-sed  from  £5.5,878  to  £61,898.  Although  they  now  had  nearly 
20  per  cent,  more  consumers  than  thej'  had  five  years  ago  they  were 
supplying  upwards  of  20  per  cent,  less  electricity  for  lighting,  only 
o  per  cent,  of  their  new  custora  last  year  was  for  lighting,  and  they  now 
sold  not  far  short  of  the  same  quantity  of  current  for  accessory  purposes 
as  for  lighting.  The  business  of  the  Accessory  Co  continued  to  develop, 
and  it  wa,s  e.xpected  that  it  would  become  a  direct  as  well  a.s  an  indirect 
source  of  profit.  Higher  cost  of  coal  and  increased  wages  involved  In 
producing  the  larger  output  had  Ijeen  more  than  compensated  for  by  the 
economies  resulting  from  more  efficient  plant  and  by  a  large  re-adjust- 
ment of  ta.xalion  which  accrued  to  them  during  last  year.  It  was  that 
fortunate  ofinjuncture  of  cinumstances  which  had  enabled  them  to 
resume  the  payment  of  the  dividend  paid  for  so  many  years,  while  making 
a  hberal  provision  for  c  mtingcncics.  Their  pr.jspccts  of  revenue  were 
r-louded  by  the  .still  longer  |)eriod  of  ■  summer  time  "  and  by  '"  curfew  " 
restrictions  announced  by  the  Coal  Controller,  and  their  prospects  of 
expenditure  were  even  more  ominous.  Deliveries  of  coal  under  the 
contracts  they  had  made  for  the  repleni-shment  of  their  stocks  had  been 
diverted  by  the  tlovernment  in  favour  of  less  provident  undertakers  in 
the  metropoli.s.  The  wages  bill  had  been  increa.sed  by  Covemment 
decisions  on  the  top  of  vohuitary  grants  beyond  all  anticipation,  and 
their  pre-warscalc  of  wages  would  lie  more  than  doubled  in  the  immediate 
future.     They  were  theref<irc  com[x-lled  to  res  Tt  to  the  raising  of  prices. 

CHELSEA  ELECTRICITY  SUPPLY  CO.  (LTD.)— The  direct  irs"  report 
for  year  ended  Dec  :!l.  I'JIT.  states  that  the  pr)fit  for  the  year  was 
£.'J5,r)(i2  Us.  7d.,  whi<h.  with  £:!,«S4  2s.  2d.  brought  forwanl  and 
£I,6;J0  l.'js.  2d.  for  interest,  made  a  total  of  £4<>.S77  8s.  lid.  After 
deducting  interest  on  detx^nture  stock  £."i.480  its.  2d.,  interim  dividenil 
on  preference  shares  at  the  rate  of  (i  per  lent,  (X'r  annum  £000,  and 
interim  dividend  <'n  ordinary  shares  at  the  rate  of  :(  ]>er  cent.  ])er  aimum 
£;i,707  14s..  then'  remains  a  iialance  of  £.30,78!»  ."is.  !»d..  which  the  direetiirs 
recommend  shall  be  appropriated  as  follows:  Kest'rve  for  renewals, 
depreciation  and  contingencies,  £l."i,rt70  ;  writing  off  cost  of  extinction 
of  founders'  shares,  £r,08!l ;  writing  off  investments,  £l,(K)0;  final 
dividend  on  prc-fereme  shares  at  the  rate  of  ti  |H'r  cent,  per  annum, 
making  ll  per  cent,  for  the  year.  £300  ;  final  dividend  on  ordinarj'  shares 
at  the  rate  of  7  [ler  cent.  |)er  annum,  making  .5  per  rent,  for  the  year, 
£«,«.5I  «».  :  carrie.l  forward.  £:i.47S  Ills.  !td.  The  nuniln-rof  8  c.p.  lamp 
(equivalents)  (^viiiicc  t.-d  ■n  Dec  :il.  wan  :t:t7.l3S  (increase  »,<i05),  and 
units  sold  were  4.7:1.^,(172  (iin  reav  4ii7,2o2)  more. 

CLYDE  VALLEY  ELECTRICAL  POMTER  CO.  At  the  annual  meeting 
la.st  wovk  .Mr  F.  C.  (wirdiiicr  (chainuan)  ."tnted  that  although  then- 
appeared  Ui  tie  a  OMluitioii  of  nearly  £10,(KH)  in  the  (irifit.  full  pnivision 
had  bc<'n  ma<le  fur  s|)e('ial  war  taxation,  whiih  hail  not  Ixn-n  pr>vided 
for  in  the  previous  year.  The  contracts  for  supply  showed  an  increase 
during  the  year  of  11,882  U.P.,  and  connections  to  mains  an  increase 
of  14,007  II. r. 

HADFIELD'8  (LTD.)-  The  profit  for  1017  wns  £2.-.7.."ilO  and  £18.->.m)r. 
was  brought  forwe-rd,  mi-.kiiig  £44:i,20.'i.  Thi-  din^tors  propose  to  add 
£|IHI,INIO  to  n-serve  and  n-newr,l  Recount  end  to  carry  forwanl  £200.7or>. 
In  addition  to  the  interim  dividenil  of  Is.  pi-r  shnre  i>nid  in  .lulv  last  on 
the  ordinr.ry  ahnres,  p.  further  dividend  of  4h.  JK-r  shr.re,  with  r.  Ixmus  of 
Is.  (irr  share,  Inx  fn-e,  is  rerommeii<icil. 

ISLE  OF  WIOBT  ELECTRIC  UOHT  k  POWER  CO.  (LTD.)— The 
din-rtiiri'  n  |>..rt  l>n  thr  ynr  iiidcd  |l.,-  :t|.  I'.MT,  hIhIc-  that  tlu-  output 
fur  lighting  and  (lowiT  was  gnnti  r  llian  in  I  lie  prcvliMis  year,  but 
inrreajwsl  cost  of  eiml  and  other  mntennls  and  Inbinir  greatly  exceeded 
the  inereaiWHl  n-vi-niie.  .Application  is  U'iiig  made  to  the  Itonrd  of  Trade 
to  increo*!'  the  charges  niithorisi'd  iiiuler  the  Ciimpany's  Provisional 
Orders.  There  was  a  trading  protil  i>(  £il.47l.  lis.  Hid.  |ciini|mre<t  with 
£S,»7I  0«.  Id.  in  pn'vii.iis  year)  and  Ci'M.  IN.  lid.  was  brought  fi.rward. 
Interest  and  sinkiii;;  liiiid  on  ileU-nl  iires  reqiiinil  i:ij<i»>.  and  .1  |irr  ernl. 
dividend  on  pn-fen-n.  c  shares  ti.  .\pril  Ilil.  I(>I7.  £8:i:i.  i»i.  8(1..  ami  the 
balance  (£470.  HIh  Id.)  is  cnrrieil  forwanl.  It  is  pr<>|s>M'd  to  traiiafer 
£.1,IMMI  (mm  gi-iieral  n'wrvi-  to  llie  reiirwal  fund.  .Mr.  II.  K.  liongmiiri" 
haa  l>r<'n  ap|Hiinlcd  a  director.  Total  rnnnertii  na  an-  equal  to  A.RHI  kw. 
(incn-osr  :tltl  kw). 

LAMARKIHIRE  TRAHWATI  00.-  The  n«|i<>rt  for  the  pa.t  year  rrcom 
mends  bnlniice  dividend  o(  4}  |nt  -ent.,  Irim  ln».  making  S  |»'r  cent,  for 
the  venr  (ngaiiiil.  I'lj  |«r  •rut.  (i.r  pff.wlliig  year).  Sr.'.IHK)  to  rranrvn  ; 
£.V><HI  to  iimiiilinnM.i  n-i  rve  ,  fj.-ill  to  U-  wnllen  o(I  ;  £1.41.-.  (or 
dir»«t/.r»'  |irnriilii;;i    ..(  pi  .|il  .  .    hikI  £.1,2117  (orwnril. 

LANOASRIRE  DYNAMO  *  MOTOR  00  (LTD.)  I'lie  n<|iort  (or  lOlil 
which  hn«  just  Ucn  is-n.d.  .Iiow.  pn'lii  £20. .121.  •(l4r  pn-viiling  for 
inlen'sC.  *c.,  and  £I,4.VI  wa*  lir-oiirht  forwanl.  IlividemU  and  Umiiis, 
inakiuK  I2|  |irrcenl.,  tn\  lr<i\  have  U-rn  paid.  £8,1X111  placed  li  fTi««>r>e, 
£I,4IM)  pan'  t'l  dinM-lor«.  an  '  l'il.7ll|  .  nrried  (tirwnnl. 

UVBRPOOL  DISTRICT  MOHTINO  CO.  (LTD  )  M  Hie  n-eont  irrnrral 
I... •ling  the  chniriimii.  M>  i  liarlr.  M<  Un-ii,  uid  l<ilal  salea  hail 
■  ■•rd  0  (M-r  irnl.,  nii'l  i  In-  dc.>m>«-  i.(  £72."i  in  I  lie  pndtl.  was  ao. 
' '  ll  for  by  incn-awd  ■  "il  "(  fuel  ami  w«gr«.  Ttii  c  linrxro  (i«r  current 
l><'en  (nen-»«ed  by  :iii  l"-r  i  eiil  over  pre  wsr  •  h«ri[i'«.  Tlw  Jir". 
■  n  of  ahop  li)(litiiiK  mid  n'"trlc||on  of  rveninu  lightinu  imuhl  prti. 
^  caii«e  A  further  I'lirlitiiment  of  the  demand  (or  i  urrrni  durinK  next 


winter.  Under  existing  circnmstances,  the  directors  recommended  a 
dividend  of  3  per  cent,  for  1917.  The  report  and  accounts  were  adopted, 
and  Jlr.  F.  JI.  Raddiffe  and  Mr.  Mward  Lawrence  were  re-elected 
directors. 

MIDLAND  ELECTRIC  CORPN.  FOR  POWER  DISTRIBtJTION  (LTD.)— 
The  annual  meeting  was  held  last  week.  Dr.  E.  K.  .Mu=pratt  presiding. 
The  chairman  said  the  business  continued  to  increase  satisfactorily. 
There  were  applications  in  hand  for  nearly  10,000  h.p.,  which,  if  accepted, 
would  necessitate  again  extending  the  generating  plant.  This  question 
and  the  means  of  obtaining  the  necessary  capital,  estimated  at  £100,000. 
was  engagiuL'  the,  consideration  of  the  board.  The  balance  of  profit  was 
£14.404  Ix'ttcr  'ban  the  previous  year.  The  increases  in  the  charges 
to  consiuners  were  considerably  lower  than  the  total  increased  cost  to 
the  company,  so  that  no  charge  of  profiteering  could  be  made  against  the 
company,  .\fter  providing  dividends  at  the  rate  of  0  percent,  upon  both 
classes  of  shares,  there  was  £17,453  to  carry  forward,  subject  to  excess 
profit  duty.    The  dividend  on  the  ordinary  shares  is  1  per  cent. 

NORTHAMPTON  ELECTRIC  UGHT  &  POWER  CO.  (LTD. )— The  accounts 
for  1917  show  that  £0,4.50  has  been  added  to  the  depreciation  account. 
The  dividend  on  the  ordinary  share"  is  the  same  rate  as  for  the  preceding 
year — namely.  8  per  cent,  for  the  half-year,  making  6J  per  cent,  for  the 
year,  and  £l.iii«S  has  been  carried  forward. 

P.  R.  JACKSON  te  CO.  (LTD. )— The  gross  profit  for  1917  is  £21,408. 
and  after  payment  of  debenture  interest.  4c..  end  allowing  for  deprecia- 
tion and  i-.dding  amount  from  1910.  the  br.lance  is  £15.58.5.  out  of  which 
an  interim  dividend  for  the  half-year  to  .lune  :J0,  on  the  preference  shares, 
and  an  interim  dividend  of  2}  per  cent,  on  the  ordinary  shares  were  paid 
in  Oi^tolx-r  Iswst,  leaving  £13.195.  The  directors  now  recommend  the 
placing  to  reserve  of  £5,070,  the  payment  of  the  dividend  for  the  half- 
year  ending  Dec.  31,  1917.  on  the  prefereni^  shares  and  a  final  dividend 
of.71  per  cent,  (making  10  jier  cent,  for  the  year)  on  the  ordinary  shares, 
carrying  furward  £3,(HI5. 

RANSOMES,  SIMS  ft  JEFFBRIES  (LTD.)— The  profit  for  1917,  after 
charging  depreciation  and  deducting  interest  on  delx-nture  stixk,  &c.. 
was  £90,027,  less  preference  dividend  for  1917  (£ll,OWI).  leaving  £79,027 
wliich  added  to  £33,809  bnmght  forwe.nl  makes  £112.830.  .Vfter  appro- 
priating £50.0<XI  to  reserve,  the  available  balance  is  £02.830.  The  direc- 
tors recommend  a  divideml  on  the  ordinary  shares  of  8  per  cent,  per 
annum,  leaving  £30.402  to  he  carried  forward. 

RUSHDEN  ft  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.)— The  direi-^lore' 
re|Hirt  steles  Ihnt  the  nuiiilK-r  nf  iiinsumcrs  has  increased  from  151  to 
171  i\t  the  end  of  1917.  The  motors  increased  from  4.59  to  508}  H.r.,  of 
wliich  3.581  is  let  out  on  hire.  The  units  sold  were  5»>S,207,  an  increas»- 
of  22  per  cent.  The  revenue  from  sale  of  current  increased  from  £3,000 
to  £4,181.  The  sum  of  £015  has  Ix-en  added  to  the  depreciation  account, 
and  £20<l  has  U-en  written  off  preliminary  exjx-nses.  The  directors 
propose  a  dividend  of  5  |x'r  cent,  for  the  yer.r.  leaving  £130  to  be  carrietl 
fiirward. 

SALT  UNION  (LTD.)— .\t  the  reeent  general  meeting  the  chair- 
man, .Mr.  C.  H.  Cox.  in  deaUng  with  the  subsidiarx'  comiianies.  said  the 
demands  for  electrical  energy  coupled  with  the  (;oven>meiit's  nvoin- 
mendatimis  as  to  new  suixr  |k>w«t  station-,  had  •'oni|X"lleil  the  Mersey 
Power  Co.  to  take  ste|>s  |o  increase  its  outpul.  It  was  hoix-d  that  the 
machinerv  onlcred  wnuld  Ix-  running  in  a  few  months.  The  .Mers»>y  Co. 
had  is.sinMl  capital  of  £)IHI.0O0,  and  the  .><alt  Cnion  had  agn-«Ml  t<i  sub- 
.Hcrilx'  for  anoihir  l.lHHt.iMiil  £1  shan-.  while  the  Covcniment  had  agree' 
to  eraiit  a  loan  of  t.'tiMl.iHi. 

SCARBOROUGH  ELECTRIC  SUPPLY  00.  (LTD.)  -The  annual  general 
nieetini;  «ai  held  lot  week.  Mi.  C  Alderson  Smith  preaiding.  The 
directors'  reixirt,  winch  was  adopted,  stated  thrt  diirinii  lOlS  there 
was  ciinnected  to  tin-  Com)umy'K  mr.ins  the  equivrlent  of  1.845  3"  watt 
Ir.iiiH  (making  n  totcl  of  134.387)  isiid  the  numlx-r  of  units  sold  was 
777.802.  Thi-  pmfil  was  £2,000,  and  after  |>tying  Ivank  interest  and 
plc.'ing  £1,IHK»  to  deiinx'ir.tion  rccnuni,  the  IvOamx'  is  £2,378,  which  the 
ilircctorM  reciimnienii  should  Ix-  carried  (orwrrd. 

STEWARTS  ft  LLOYDS  (LTD.)  A(trr  artling  aside  £HM>,IKHI  (or 
depnM  mtii.n  cud  making  pn^vfion  for  estimate*!  liability  for  cxi-eiw 
pmlits  duly,  the  itin-«tors  nsommrnd  for  llie  year  MU7  c  dividend  of 
2«.  iwr  share,  r.-id  n  Umus  of  0<l.  (x-r  share  on  the  defernM  aharpa.  plaring 
£IO:i.lHMI  to  ifriieml  renerve,  £20.000  to  employws'  lx<nefit  re>«-rvr,  and 
carryiiii;  (..r»ivrd  £IIMI,IMMI. 

SUNDERLAND  ft  DISTRICT  ELECTRIC  TRAMWAYS  (LTD.)  After 
pn.Mdiiin  (or  ll.  pi,,i.ili..n.  .Vc  .  flieiv  i.  in,..ii«  (or  i.«r  to  (K-t.  31  Uat 
£13.4110,  in<  lulling  £«sl  bn>uglil  (or««nl  liit-n-l  on  pn.r  lien  Ix.uda 
and  llml  mortgnip-  delxMitures  abmirlx.  i;7.|lHI.  suikuw  (und  inMnlment 
i.'illO.  drpreciattiiii  .Ml  iiive.tiiieni"  liiKHi.  and  Iraiisler  l-o  i.'rnpral 
re«"rve  l'2.2ll.l.  lenMni;  l"3.iNMi.  .\(ler  |>«miik  3  |xT  <ent  (letw  tax) 
iiilcr<'.it  III  timl  III.. .III.'  l>.iniU,  t  lie  carry  (iir«Rid  is  1'Wk.s. 

TRACTION  ft  POWER  SBODRTrm  CO.  (LTD  )  \'  'ti'  rr.  rnf  n.e^linR 
It    Kill  re|Mirtei|  tlint   llie    net   rr\  eiiue  (or  191"    >  -III 

•  urn  tinoighl   (nr»nr.l  the  total  is  £37.080       K  I 

pavment  o(  n  divnleiid  nl  rale  ■•(  lU    ild    (x-r  '\\  .  ■: 

t2^.7.%S.  an. I   (eaviiK    19.908  to   Ix-  earned   (..i »    ■  i  •  " 

iii\r<tment   in  the  Mrr»ev   Hallway  Co    4  (x-r  >  eiil     ii.  "  '  >l 

deliriiliire.lo,  k  rriii..m.unih«ngr,l       The  |x.mIi.o>  ..f  >  •> 

Kleilri.«l   Cow-t  I  ..    )in.  (urtlur  impt.neil,  nn.l  .liM.I 
'it||x<rieiit    (l,i\  It. .  I  were  iMiiil  on  it«  ortliiiarv  »h«n"<  " 

The  (  i.iiii«.n>    renli...|   if  iioldiiiB  o(  Clyle   Valley   |." 
and  a  snull  (wrt  »(  it«  onlinary  «harP«,»loiig  with  other  liol.l 


III  had' 


advanced  £80,000  to  the  Clvi"ir  Valley  KIrrtrnal  IV.wer  Co.  on  loan. 
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New  Companies,  Mortgages  and 
Charges,  &c. 


Ne^v  Companies. 

ACKE  STEEL  CO.  (LTD.)  (149.894.)— Private  company.  Reg. 
March  18.  capital  £10.000  in  £1  shares  (5,300  preference  and  4.500 
ordinary),  to  t.ake  over  the  business  of  a  manufacturer  and  agent  carried 
on  by  J.  8.  Elliott  as  the  Acre  Steel  Co..  and  to  carry  on  the  business 
of  founders,  mechanical,  electrical,  motor,  munitions,  and  general 
engineers,  motor  car  builders.  &c.     Reg.  office  :  57-9.  Long-acre,  W.C. 

ATTERCUFFE  ENGINEERING  &  TOOL  CO.  (LTD.)  (149.909.)— 
Private  companv.  Reg.  March  19,  capital  £2.000  in  £1  shares  iletal 
founders,  engineers,  boiler  makers,  wire  drawers,  iron,  copper  and  steel 
cable  makers.  nibl>er  and  gutta  percha  manufacturers  and  workers.  &c. 
First  directors :  \V.  Allen  and  A.  F.  Ledger.  Reg.  office  :  Ardmore- 
street.  Attcrcliffc  Sheffield. 

BILUNGS  &  SPENCER  CO.  (GREAT  BRITAIN)  (LTD.)  — (149,928.)— 
Private  companv  Reg  March  21,  capital  £15,0u0  in  £1  shares,  to  take 
over  frrim  E.  P.'Barru.s  and  ,J.  R.  ("ullen  the  rights  conferred  on  them  by 
an  acreciuont  with  the  Billings  &  Spencer  Co..  of  Harford.  Connecticxit. 
r.S.A  .  and  fi  .arrv  on  the  business  of  manufacturers  of  and  dealers  in 
macliino  touls,  i>t.-. "   Kirst  directors  :    E.  P.  Barrus  and  J.  R.  Cullen. 

BOVING  ENGINEERING  WORKS  (LTD. )  (149,749) — Private  company  • 
Reg.  March  1.  capital  £70.000  in  £1  shres  (30.000  preference  and  40,000 
ordinary),  to  take  over  the  business  of  constructional  engineers,  iron- 
founders  and  boilerniakers  carried'on  by  Hartley  Caustion  &  Richmond 
(Ltd.).  and  to  enter  into  agreements  "with  Bovine  &  Co.  (Ltd.)  and 
Electric  .Metals  (Ltd.).  First  directors  are  J.  0.  Bovine,  S.  D.Lane, 
C.  T.  Colpitts.  A.  Ewing  and  F.  Kear.  Reg.  office.  Imperial-buildings, 
•'>l>.  Kingsway.  W.C.  .'5. 

CAIORAY  &  CO.  (LTD.)  '  (149,849.)— Private  company.  Reg- 
.March  13,  capital  £(1.000  in  £1  shares,  to  take  over  the  business  of  manu- 
facturers of  electric  wires,  &c.,  carried  on  as  Calgray  &  Co.  First  direc- 
tors are  E.  Calvert  and  T.  J.  Crainger.  Reg.  office,  326,  Goswell-road, 
HC.  1. 

CANONBURY  ENGIHEERING  CO.  (LTD.)  ( 149,024.)— Private  com- 
pany. He;;.  Kcl).  15,  capital  £4.000  in  £1  shares.  Ironfounders,  niechan- 
i(al,  clctriral.  constructional,  motor  and  general  engineers,  &c.  Reg. 
office;    .{4.  Northauiplnnstreet,  Islington. 

ELECTRIC  DEPOSITS  (LTD.)  (10,017.)— Private  company.  Reg. 
March  7.  capital  £5.000  in  £1  shares,  to  carry  on  the  business  rs  indicated 
by  the  title  and  that  of  engineers.  tt>ol  niakers,  &c.  First  directors  are 
A.  Ne«.s,  1).  <>.  .Mitchell  and  J  F  Ballantine.  Reg.  office,  250,  Gre«t 
Western-road,  GIp.s^ow. 

ELECTRICAL  SOPPLIES  (LIVERPOOL)  (LTD.)  (149.569.)— Private 
r  ompany.  Ret;.  I"i  d.  ,S.  capital  £2,000  in  £1  shares,  electrical  and 
mrvhanical  cnemciTs.  manufacturers  of  and  dealers  in  electric,  tclc- 
graphii  .  l"li'plioiiir  and  iithor  appliances,  &c. 

KNOX  MFO.  CO.  (LTD.)  (149,481.)— Private  company.  Reg.  Jan- 
2H.  I  apilal  £2,0IKI  in  £1  Shares,  mechanical,  chemical,  electrical 
and  general  engini-erH,  electricians,  wire  drawers,  japanners,  enamellers, 
Ai-.      Kind  directors  are  .1.  Knox  and  (!.  X.  Knox. 

MEDICAL  SUPPLY  ASSOCIATION  (LTD.)  (149,598.)— Private  company. 
I'.i-a  Fell.  12.  •  a|iital  £1(1. nut)  in  tl  shares,  manufacturers  of  and  dealers 
in  Kurtriciil  iriilruiiicril->.  incrlical  applinnies,  X-ray  and  elect ro-mcdical 
ap|i»r.ilu-,  A-c.  First  direilors  arc  Ernest  E.  T.  B.  (jreville,  Mrs.  S. 
Cnviile  fpennanent),  ('apt.  E.  K.  (i.  Creville,  R.A.M.C.,  and  Mrs  E. 
Mow.-.      I'u-x.  'iffiic  :     1117-185,  IJray's  Inn-road,  W.C. 

METALLIC     ELECTRICAL     ENOINEERIMG      CO.      (LTD.)       (149,515.)— 

I'rivftle  ...Mipi.nv        I'.ef.    Feb.  2.  ca|,iial  £!.-|,000  in  £1   shares,  to  take 

river  the  liUHiiienn  <if  lube  (actors  and  electrical  eneincers  carried  on  by 

the  Metallic  ScanjIeBn  Tube  Co.,  as  u  biuneh  of  their  general  business  of 

tube  rmikerv      Firr.t  directors  are  (J.  Y.  llifle.  A.  E.  Heik,  f;.  O'Connor 

"  ■'!  r    \\     Hayli»H  and  W.    II.    Howater  (all  permanent).     The 

•  ,^  'rube  C<i.  (Lid.)  may,  while  holding  three-fourths  of 

|iii,il.  iippiiint  clire(  tori. 

■IICAMITE  ■0PPLIB8  (LTD.)     ( 149,471.)  -Private company. 

I;  V    •!■•'■    -'.  '.ipiLiI  £1.01111  ill   tl   ,lmre»,  ol.jeclH  an  indicated  bv  the 

title       r.en.  .,111.1.  :    :i,  (ir.at   Win.  h.'Hler.Ht  rent.   E.C, 

r.ivTA«i,a    FVOINEERINO  CO.    (LTD.)     ( I  tft.HT.'l.)-     Private  company. 

.1  £l.iKH»i.|  £1  MluircK.   .MiinufnctiirerKi.f nnildealei-H 

.  ".niplanc",  eleitricnl  and  general  enuineers,  &c. 

.      II,    I'reon    and    Iv    ile    LuHp(-e.      Kej;.   olllcc  :      17, 

llLH,,.|,  .,1     •n.i,    K.C.  2. 

RICHARD  LLOTD  <c   CO     'LTD)     (149.74(1)-     Private   company.      Reg. 

'     '  """         "'      I. '.n".,  Ill  lake  over  the  busii'icHH  of  a 

■  I   und  exporter  of  niaehine  an'l  hand 
uiiifji.  liirer  III  tapH,  (lien  ai)<l  Inoli.  id 

I  '  '     ^    *\  .  riliaw  HH   Itiehard   Movd  .\-   Co.      First 

■'"•    '  •         ■    ^'      -I'   "    •li.irmiin).  .1.  A.  Mhaw.  W.  II.'  .Samh.rH.  T.   K. 
I/"  ki,     •    ..  'I   I.  II    I  .,.,,„  ,. 

""'*'"'"    nMOINEERIIlO   CO.  (LTD.)     (MII.4.V.)     Private  com- 

I'".  ■  i.|.il(,l  £5.IHMI  in  £1  ..lmre»(l.(MM)  7  |i<-rient.  eumu- 

'*''  •>■'). iir.'  mill  carry  on  ai  a  «epBrale  undertaking 

■'■'    '  '<  of  Ihe  buj<inei>4  III  |>.,lH<rl    Hall  (l.ld).  and 

^"  '"  '  ini"  hanieal  and  ele  irleal  engiii.ern,  metal 

•Of'"  iiK  dirootor:     U.    II     IbdI.      I{e«.   i.mce  :    (17. 

•  I/IIIK   l.in.       ,S.u    virHIhli.  1.1.    K.C.    I. 


Mortgages  and  Charges. 

ALLEN  WEST  &  f  CO.  (LTD.)— Particulars  of  £25,000  debentures 
created  March  11,  1918.  filed  pm-suant  to  Section  93  (3)  of  the  (  ..m- 
panies  (Consolidation)  Act,  190S.  the  whole  amount  being  now  issiud. 
Property  charged:  the  (.'ompany's  undertaking  and  property,  presint 
and  future,  mcluding  uncalled  capital.     No  Trustees. 

BASTIAN  ELECTRIC  CO.  (LTD.)— Particulars  of  £2,000  debcntiu.s 
created  Sept.  3  and  secured  by  trust  deed  dated  Nov.  12,  1917,  have  li  n 
filed.  None  of  the  debentures  have  been  issued  at  present.  Pr.ij»  it\ 
charged  :  Leasehold  hereditaments  at  185,  Wardour-street.  W..  iiu.l 
company's  other  assets.  Trustees  :  R.  H.  Forman'and  R.  G.  Warner.J 
Issue  on  dan.  21,  1918,  of  £400  debentures,  part  of  series  of  which 
particulars  have  already  been  filed. 

ELIESON  ELECTRIC  TRACTION  CO.  (LTD.)— Debenture  dated  .Jan.  IS.J 
1918.  to  secure  £22.'.  ami  fiirtlior  advances  up  to  a  total  of  £400.  charged 
on  (iimpany's  ifnilci taking  and  property.      Holder:  (_'.  P.   Elicson. 

IMPERIAL  UNITED  LAMP  CO.  (LTD.)— Mortgage  dated  .Jan.  24.  1918, 
to  sc(  urc  £11.0011  au.l  a  bonus  not  exceeding  10  per  cent,  charged  on  Ian  1  ] 
at  Osmaston.  Derby,  and  the  (_'ompany"s  undertaking  and  general  assets. 

SIEMENS  BROS.  DYNAMO  WORKS  (LTD.)  —  Debenture  dated  Feb.  1, 
1918  (as  coilatcriil  security  for  £690,000,  part  of  £1,..300.000  deben- 
ture stock  secured  by  trust  deed  dated  Jan,  15,  1918),  charged  on 
Company's  undertaking  and  property,  including  uncalled  capital  (sub- 
ject to  £200,000  debenture  stock  covered  by  deed  of  1907). 


City    Notes. 


BOMBAY  ELECTRIC  SUPPLY  &;TRAMWAYS  CO.  (LTD.)— A  dividend 
on  the  ordinary  shares  of  10  per  cent,  for  the  year  1017  (with  a  bonus  of 
4  i)er  cent.)  is  announced.  For  the  previous  year  the  dividend  was  the 
same,  but  witliout  a  bonus. 

CROMPTON  &  CO.  (LTD.) — This  Company  is  making  an  issue  of 
£150.000  ti  ])er  cent,  first  mortgage  debentures  at  £95  per  £100  debentures. 
The  new  issue  will  replace  thi"  existing  £100.000  5.V  per  cent,  debentures. 

SUBMARINE  CABLES'  TRUST. — The  coupon  due  on  the  loth  inst.  will 
be  paid  by  Mcssis.  Glyn.  Mills  &  Co..  (17.  Lombard-.street,  E.C.,  between 
10  a.m.  ai\il  2  p.m. 

PARA  ELECTRIC  RAILWAYS  &  LIGHTING  CO.  (LTD.)— It  is  announced 
that  Owing  to  the  delays  in  mails  the  audited  accounts  from  Para  have 
not  yet  been  received,  and  the  report  for  the  year  ended  Nov.  30  last 
and  the  payments  of  the  usual  dividends  on  the  preference  and  ordinary 
shares  have  to  he  postponed. 


The  Round  Table. 

By  ••  kVA." 

T'le  Hun  "'  mystery  "  gim  continues  to  occupy  the  already  limited 
space  iH  our  rationed  newspapers.  The  "'  Daily  News "  however, 
provides  the  crime  de  la  crime  of  the  arguments  : — 

■  An  electrical  expert,  with  a  number  of  ingenious  inventions  to  his 
credit,  demonstrated  yesterday  in  London  his  reasons  for  lielieving  that 
tlie  German  "  mystery  gun  "  is  an  electrical  contrivance.^  He  |)erfonned 
an  experiment  with  two  low-power  dry  batteries,  an  ordinary  wired 
bobbin,  and  a  large  French  nail.  The  nail,  lying  across  a  couple  of 
pencils  to  lessen  friction  in  motion,  was  placed  witli  one  end  just  within 
the  bobbin  and,  a  current  was  run  through  the  coil.  The  result  was 
that  the  nail  was  drawn  with  great  force  into  the  bobbin,  imtil  held 
there  by  the  current.  If  the  current  were  cut  off  almost  immediately 
the  circuit  was  completed,  the  nail  was  thrown  forward  through  the 
bobbin  into  «]mcc.  If  for  the  bobbin  you  substitute  an  elcctrifiable 
gun-banel  of  great  length,  divided  into  a  number  of  sections  indeiien- 
ilenlly  wired,  and  if  you  replace  the  nail  by  a  pmjectile.  at  the  same 
time  iirovidine  ailcnuafely  powerful  batteries,  it  .should  Ix-  possilile  to 
develop  enormous  muzzle  vidocity  by  electrifying  one  section  of  the  barrel 
after  another  in  turn,  the  current  being  automatically  cut  off  each  .section 
as  soon  as  it  had  given  sufficient  impetus  to  the  projectile  to  carry  it  ti. 
the  next." 

■•  Eiigineoring  "  has  iiii  urticle  on  eonorcto  ships,  and  "  The  Star." 
on  the  same  subject,  .says : — 

The  shortage  of  the  promised  coneroto  ships  is  due  1..  the  fact  (hat  the 
>  Govennnent's  shipbuililin;;  programme  is  still  in  the  iihst.ia.l. 
*  .:.  *  * 

'J'hirly-Seven  Years   Ajio. 

[From  Tin:  KbECTRiciAN.  A})iil  2,  lh8L] 
lCi,i;cTUic  I.Kiirr  in  Paris.— .M.  DiVtidigny  liiis  just  petitioned  the 
Mnnicipiil  Council  of  Paris  for  leavi-  to  establish  an  electric  light  in 
the  Place  de  la  Keiiiililii|ne.      It  will  be  supplied  by  a  steam  engine 
of  .Id  II.  1'..  and  dilTused  by  a  rellector  of  his  own  invention. 

.Sww's  l^iiiuT  IN  CdAi.  .Minks.  The  Swan  electric  light  is.  we 
learn,  to  be  "laid  on"  to  Mr.  .lolm  Watsiui's  Ivirnoek  Colliery,. 
.Mill heru ell,  and  will  (>xlend  to  the  pit  bottom,  the  roadways,  the 
Htalion  where  the  underground  engine  is  i)laeed.  und  jiossibly  the 
ininem'-'.working  phiees.  Mr.  \Vat,M(m  is  of  opinion  that  the  lighting 
111  the  eoid  pit  by  eleclrieity  is  both  feasible  and  practicable,  and  he 
has  delerinined  to  put  his  opinion  to  the  test.  'I'he  result  will  be 
looked  forward  to  with  the  keenest  interest  by  all  connected  with 
the  coal  mining  industry. 
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Notes. 


American  Methods. 

U.\i>i;i<  I  In-  liciidiiii;  "  Furtlici  Xotis  on  .Vinoricun  Motlioils 
of  IIun(lliii<!  and  Storiiif;  Iron  Oro  and  ruiiL"  clsowluTc  in  thi.s 
isBUC  will  l)f  found  an  iiccount  of  certain  niacliiiiervand  methods 
in  use  in  America  for  the  efficient  handling  of  the  vast  quan- 
tities of  the  raw  material  of  American  indu.stries.  .Mthough  a 
■-"•ction  of  the  .Mini.strv  of  .Munitions  is  .said  to  be  dealing  with 

■  ill  matters  relating  to  the  handling  of  materials,  with   few 

■  \ce])ti(Mis  there  has  lieen  no  marked  impfovement  either  in 
•  iir  machinery  or  methods  in  recent  years.     Tho.se  who  use  the 

railways  have  become  familiar  with  the  archaic  methods  of 
'oaliiiK  locomotives  used  by  the  principal  railways,  and  with 
the  |irimitive  methods  of  handling  the  enormous  coal  stocks 
Ih'IiI   by  the  railways.     These  are  niven  as  tyi>ical  e.xamples 

to(  what  may  be  called  our  conservative  |ioliey.  Those  whose 
misfortune  It  is  to  use  our  waterways  have,  in  many  cases,  to 
be  content  with  the  hand-winch  method  of  unloading  material 
'iiim  barges  bemuse  of  the  railway  com|'jinieH'  intc^re.st  in  the 
•iifl  waterways,  and  becaus(>  a  very  small  section  of  the  con>- 
iMunity,  callini;  itself  the  "  .\malgamated  Stii  iety  of  Hontething 
or  Other,"  holds  thot  modern  machimTv  ilisplut'cs  manual 
labour.  We  read  of  coal  wagons  of  I2t>  tmi.t  capacitv  being 
I'Ut  inlocommi.ssion  on  the  American  railwavs:  anil  on  looking 
1^  into  the  matter  find  that  at  some  of  our  prin>  i|>al  ports  average 
loads  are  liss  than  one-twelfth  of  this  amount.  Fierce  dis- 
cussions have  taken  place  at  our  engineering  institutions  on 
the  iinsuitaliility  of  electricity  «s  a  motive  power  for  the  driving 
of  ilock  appliances,  and  the  same  mail  which  brings  the  volume 
of  the  "  Proceedings  "  containing  the  discu.tsion  also  brings  an 
account  either  of  some  tn-w  electrically -driven  machinery  or 
of  a  record  in  handliiiK  which  has  made  American  induslrv 
what  itisto  day.  Someidea  of  the  magnitude  of  the  materials- 
handling  biisiiieiw  in  .Vmerica  and  of /tin'  diNtuiieen  to  lie 
covered  in  getting  tog.-ther  the  raw  materials  of  industry,  and 
in  distributing  thi-  linished  product,  ^va"  given  in  Mr.  (J.  H. 
lli'Ti  iiiNMoNs  recent  article  in  these  columns.  Ah  siiroly  an 
Aiiieriean  methods  made  her  steel  trade  what  it  is  in  the 
markets  of  the  world,  as  surely  will  similar  metluMls  give  her  a 


similar  position  in  the  export  coal  trade  when  she  desires  to 
engage  in  such  trade.  And  as  surely  do  the  .A.merican.s  deserve 
the  pcsition  which  they  occupy. 

Labour  in  the  United  States. 

La-t  wiM-k  an  intportaiit  ai;ieement  was  announced,  binding 
both  masters  and  men  in  the  United  States  to  refrain  from 
strikes  and  lock-outs  during  the  war,  and  to  submit  disputes 
to  a  Government  mediation  body  The  employers  are  to  take 
no  e.\-ception  to  unions,  nor  are  the  workers  to  use  measures 
of  a  coercive  character.  The  eight-hour  day  is  recognised  in 
all  cases  in  which  the  e.visting  law  requires  it,  and  in  other 
cases  the  hours  of  labour  are  to  be  settled  with  due  regard  to 
Government  interests  and  the  welfare  and  proper  comfort  of 
the  workers.  Ma.xiraiuu  production  of  all  war  industries  is 
to  be  maintained,  and  methods  tending  to  delav  or  limit 
production  or  to  increase  the  cost  are  to  be  discontinued. 
That  such  an  agreement  should  be  reached  so  quicklv  may, 
perhaps,  be  taken  as  an  indication  that  the  true  state  of  affairs 
has  been  realised  more  quickly  in  the  I'nited  States  than  it 
was  for  some  time  in  this  country.  Also  it  may  po.ssibly  mean 
that  there  is  a  better  appreciation  on  the  part  of  the  workers 
in  the  I'nited  States  of  the  claims  of  capital  and  a  greater  dis- 
position to  work  amicably  with  the  eiu])loyer.  The.se.  how- 
ever, are  still  early  days  for  the  I'nited  States.  It  will  be 
admitted  that  the  labour  leaders  in  Great  Britain  have  been 
very  willing  to  assist  the  Government  in  every  way  bv  following 
the  dictates  of  common  sense.  Trouble,  however,  has  arisen, 
not  from  the  leaders,  but  from  the  irresjionsible  rank  and  file. 
It  remains  yet  to  be  seen  whether  the  rank  and  tile  in  .Vmerica 
are  prepared  to  follow  their  leadi-rs  and  to  give  whole-hearted 
co-operation,  or  whether ditlicultie.s  will  yet  arise.  In  any  case, 
further  develoiimeiit.s  will  be  watched  with  more  than  usual 
interest  in  this  country. 


h 


Science  in  War. 

Oi  It  attention  has  been  drawn  by  Sir  HoiiKKT  Hahfiklh 
to  a  sigiiilieant  action  by  the  K.xisKit  in  apjiroving  the  founda- 
tion of  a  trust  which  is  to  be  entitled  ••  The  Kaiser  Wilhelm  Trust 
for  the  rromofion  of  War  Science."  The  aim  of  this  organisa- 
tion is  fo  further  the  development  of  scieiititic  and  technical 
aiils  in  warfare  by  uniting  the  .scientific  and  tin-  military 
forces  of  the  country  in  co-operative  effort.  The  work  is  to 
be  carried  on  by  committees  dealing  with  (I)  cln>inical  raw 
materials  for  the  production  of  materials  for  munitinnH ; 
(•J)  chemical  war  materials,  such  ajt  explosives  ;  (.'{)  physicn. 
in<'liiiliii«  telephony  anil  telegraphy;  (I)  engineering  and 
eoiiimiinications  ;  (,'>)  aeronautics  ;  and  (li)  the  obtaining 
an<l  preparation  of  metals.  We  think  it  will  be  generallv 
agreed  that  the  education  of  (ierinan  military  officers  ia  likely 
to  lie  more  on  .scientific  lines  than  the  education  followed  in 
this  country,  and  thai  con.seqnently  if  such  «  movement  is 
desirable  in  liermany  it  is  still  more  likely  to  1h'  nece.isary  in 
(in-at  Hritaiii.  We  are  well  aware  th.it  certain  similar  effort* 
are  iilremly  carrietl  on  in  i»ne  way  or  another  by  our  (M)vern- 
inent  clepartiiients,  but  we  very  much  doiibt  if  full  ndvantAge 
is  yet  beinu  taken  of  the  (eclinienl  and  scientific  ability  of  tliis 
country  up  to  the  pre«ent  time. 
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Fuel  Economy  and  Private  Plants. 

The  restrictions  on  lighting  must  have  led  many  people  to 
wonder  whether  there  are  not  other  opportunities  for  economy 
in  fuel  which  would  prove  more  effective  and  would  cause  less 
general  inconvenience.  Among  such  measures  is  the  sub 
stitution  of  supply  from  a  central  station  for  inefficient  private 
plants.  We  are  aware  that  it  is  difficult  to  draw  a  hard  and 
fast  line.  For  example,  in  the  discussion  of  Mr.  Pearce  s 
recent  Pa^er  on  "  Electric  Power  Supply  and  Coal  Conserva- 
tion,"' which  is  dealt  with  in  this  issue,  a  case  was  mentioned 
by  Mr.  T.  E.  Wollastox  where  a  private  plant  was  apj)arently 
able  to  manufacture  electricity  for  its  own  use  at  less  than 
0-3d.  per  unit.  This  was  ascribed  to  the  good  load  factor 
but  pre-supposes  an  efficient  use  of  coal.  Generally  speaking, 
however,  there  are  many  private  plants  in  operation  which 
are  very  inefficient  in  this  respect.  The  question  whether,  in 
the  interests  of  coal  economy,  jmvate  electric  plants  should 
not  be  closed  down  and  energy  taken  from  central  stations, 
is  now  receiving  the  attention  of  the  New  York  Public  Service 
Commission.  According  to  various  opinions  expressed  before 
the  Commission  considerable  savings  in  coal  might  be  made 
as  a  result  of  such  a  step.  Mr.  J.  W.  LiEB  estimated  that  if 
all  the  6.50  private  plants  in  Manhattan  and  the  Bronx  were 
closed  down  and  energ}'  taken  from  the  electric  corporations, 
a  saving  of  .500.000  or  possibly  838,000  tons  of  coal  per  annum 
might  be  made.  Representatives  of  the  United  States  Fuel 
Administration  will  attend  future  hearings  of  the  Commission. 
According  to  reports  made  to  the  Administration  the  possible 
saving  throughout  the  entire  country  would  amount  to  millions 
of  tons,  apart  from  the  relief  to  transport,  cartage  and  traffic 
congestion. 

Precision  and  Style  in  Scientific  Terminology- 

Til K. style-  aixl  laiiguagL'  of  writers  on  scientific  and  teclinical 
Hubjects  have  not  infrequently  been  a  subject  of  reproach  by 
literary  men,  and  the  tendency  to  "  jargon,"  which  is,  perhaps, 
inevitable  in  the  development  of  any  new  science  brings  with  it 
variou.s  uncouth  phrases.  At  a  recent  meeting  of  the  Aca- 
demie  d<-s  Sciences  objection  was  taken  to  a  number  of  phrases 
in  common  use.  particularly  those  which  result  from  too  literal 
trunHlation  and  become  invested  with  a  significance  which 
they  did  not  originally  bear.  In  mathematical  science  new 
cx|>reH8ionH  are  rare,  and  the  construction  in  general  correct. 
But  electrical  science  is  a  frequent  offender.  Objection  is 
taken  to  the  prefixes  "  self  "  and  "  mutual  "  as  applied  to 
induction.  KiniiJurly  the  word  "  control,"  when  applied  in 
French  in  thi'  sense  of  direct,  is  invested  with  a  wrong  signi- 
ficance. fSiuli  mistranslations  lead  to  confusion.  Among 
new  thrniicul  Icrins  the  i)lirttso  "  adsorption  "  is  considered 
unn<'''M'<iiry  iih  u  suhsf  itute  for  the  familiar  "  absorption,"  and 

tliiriiiiiMtaldi-  "  i.s  coniUMDiicd  as  u  "  veritable  liarliarisni." 
'•  '  :  M.ii,  1  ■■■ilv  t,,  liccxpi-cicd  tliat  technical  men  will  feel 
"'■  '•■olijcittions  to  the  terms  they  coin.    Hut 

*'  1    iiiiidi- out  for  the  international  revision 

of  new  |iJiriiii.H  us  tlicy  ajqHur,  so  that,  at  an  early  stage,  agri'e- 
mt-nt  fan  \>r  rio<|i<-(j  „n  nomenclature  which  is  liable  to 
<  nil''.  ,  ..iifiiNii,ii  when  introduced  into  scientific  language;  of 
vjiriciu    I  <iiintrii-K, 


SamplitiL'   f)l  Coal  lor  Shipment  or  Delivery.    A  u  ifid 

I"  ''   <*•  H.  I'opK  hns  bi'i-n  iHMiii'd  by  the  Hiireuii  of 

^'  ■'""   "Ti  'h- Hiinii.linK  of  colli.    Thi- deals  with 

'in|ilin«,  th<"  quantity  represented 

•'  "'  »aiii)ili-M,  prcpiiration  o{  gross 

• ■•■    a    lalioralory    wiinlde.     Persons 

'■■  iMing  c«pi.jH  should  write  I.,  ihe  Director  of  the 


Wire  Gauges. — The  Bureau  of  Standards  (Washington, 
D.C.)  has  issued  Circular  6",  giving  a  combined  table  of  sizes 
in  the  principal  wire  gauges. 

The  table  combines  in  one  series  the  sizes  in  the  American  (B.  &,  S.), 
St«el,  Birmingham  (Stubs"),  British  Standard,  and  Metric  Wire  Gauges, 
arranged  in  order  of  diameters  of  wires.  It  gives  the  diameters  of  all 
the  gauge  numbers  in  the  five  systems,  in  mils,  inches  and  milUmeters, 
also  the  cross-sections  in  square  mils,  circular  mils,  square  inches  and 
square  miUimeters.  Those  interested  may  obtain  a  copy  of  the  circular 
from  the  Bureau. 

Institute  of  Metals. — The  report  of  the  Council  of  the 
Institute  of  Metals  for  the  past  year  contains  evidence  of 
further  progress.  The  membership  has  increased  by  34  per 
cent.,  largely  as  tlie  result  of  the  acti\'ities  of  members  in 
Sheffield  and  Birmingham,  and  a  useful  series  of  Papers  has 
been  read  during  the  session.  The  resources  of  the  Institute 
have  been  freely  placed  at  the  disposal  of  the  section  of  the 
Ministry  of  Munitions  concerned  with  non-ferrous  metals. 
Research  is  still  being  conducted  by  the  Corrosion  Research 
Committee,  with  the  assistance  of  funds  contributed  by  the 
Department  of  Scientific  and  Industrial  Research,  and  a  grant 
has  also  been  made  by  the  British  Electrical  and  Allied  Manu- 
facturers' Association.  Among  the  matters  under  considera- 
tion is  the  corrosion  of  condenser  tubes  by  fresh  water. 

Correction  Factors  for  the  Pentane  Lamp. — A  report  by 
Messrs.  K.  Takatsu  and  M.  Tanaka,  issued  from  the  Electrotech- 
nical  Laboratorj',Department  of  Communications  ,Tokj'o,  states 
that  in  Japan  the  unit  of  light  is  now  defiiied  as  one-tenth  of 
the  luminous  intensity  of  the  10  c.p.  Pentane  standard.  The 
authors  give  an  analysis  of  previous  investigations  of  correc- 
tions for  this  lamp.  The  water-vapour  correction  agrees 
closely  with  that  deduced  by  Paterson  at  the  National  Physical 
Laboratory,  but  differs  somewhat  from  that  obtained  by 
Crittenden  at  the  Bureau  of  Standards.  This  may  be  due  to 
the  fact  that  the  climate  of  Japan  resembles  that  of  England 
more  closely  than  that  of  the  United  States.  But  a  more 
probable  explanation  of  the  discrepancy  seems  to  be  the  fact 
that  a  special  ventilating  hood  was  used  with  the  lamp  at  the 
Bureau  of  Standards.  Experiments  in  Tokyo  have  shown  that 
the  use  of  stich  a  hood  has  a  material  influence  in  causing  a 
diminution  in  the  light,  and  possibly  affecting  correction  errors. 
It  seems  desirable  to  establish  uniformity  of  practice  in  this 
respect. 

High  Candle-Power  Projection  Incandescent  Lamps.— 
A  good  deal  of  work  on  the  design  of  incandescent  lamps  for 
projection  work  has  recently  been  carried  out.  According  to  a 
recert  contribution  by  Mr.  0.  Kruh,  in  "  Elektrotcchnik  imd 
Maschincnbau,"  it  has  now  been  found  possible  to  make  lamps 
taking  up  to  200  amperes,  and  giving  30,000  to  -10,000  hefuer 
candles,  while  even  100,000  caudles  is  considered  practicable, 
the  chief  limit  being  the  size  of  the  lamp-bidb.  Tie  great 
difficultj  hitheito  in  constructing  such  high  candle-power 
lamps  has  been  the  leading-in  wires.  It  is  not  easy  to  secure 
an  air-tight  joint  for  such  high  currents,  but  according  to  the 
author  this  can  be  done  by  a  special  method,  which,  however, 
he  does  not  disclose  in  this  article.  Such  lamps  work  at  about 
0-2.5  watt  ])er  candle  (hcfner).  The  filaments  are  mounted  in 
the  form  of  straight  bars,  as  close  together  as  possible,  and 
their  useful  effect  is  increased  by  the  use  of  concave  minors 
behind  tlu-  filaments,  the  latter  being  at  the  centre  of  curva- 
ture of  the  mirror.  The  mirror  can  be  so  adjusted  that  the 
image  of  th(^  lilaments  completely  fills  the  interstices  between 
them.  We  have  thus  a  practically  homogeneous  source,  the 
intrinsic  brilliancy  of  wliicli,  it  is  contended,  closely  apjiroachea 
(hat  of  the  carbon  arc  crater. 

The  Lighting  of  the  Great  Barrier  Reef.— A  Paper  on  the 
iiliove  suliject  was  recentlv  read  by  Mr.  -i.  F.  Ramsbotham, 
Director  of  Lighthouses  to  the  Commonwealth  of  Austialia, 
before  tbe  Liverjiool  Engineering  Society.  The  autlior  dia- 
iiiHsed  ill  some  detail  the  j)hvsical  conditions  ]>revailiiig  in  the 
(Iniit  iiiirrier  Iteef,  which  forms  a  natural  breakwater  about 
1,(11)1)  mile."  long,  for  almost  tjie  entiri'  eastern  coast  of  (Jueens- 
liind.  N'arious  conflicting  theories  of  reef  formation  have  been 
u.,.'".   I..'       1..  iiiiv  .'..■..■    ...:  -..Ml"  nf  ilie  lights  were  mounted 
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on  coral  reefs  special  consideration  had  to  be  given  to  the  inten- 
sity of  stress  that  coral  is  capable  of  withstanding,  the  neces- 
sary depth  of  the  foundation,  and  the  influence  -if  wave  acti  jn. 
The  measures  taken  in  preparing  the  foundations  were  desciibed 
in  .some  detail.  The  "  unattended  "  lights  used  are  of  the 
"  Aga  "  flashlight  acetylene  type,  those  of  l,.50O  c.p.  being 
visible  at  13  iidles,  while  those  of  5,000  c.p.  can  be  .seen  at  nearly 
twice  the  distance.  In  concluding  his  Paper,  the  author  re- 
called that  both  he  and  the  kte  Lieut.  Eidgeway,  who  was 
as.«oeiated  with  him  in  this  work,  but  was  killed  at  Gallipoli, 
originally  worked  under  Mr.  A.  G.  Lyster.  engineer-in-chicf  to 
the  Mersey  Docks,  and  both  took  a  keen  interest  in  the  Liver- 
pool Engineering  Society. 

Rontse.i  Society. — Last  Tuesday  Sir  Ernest  Rutherford 
deliveri-d  tlie  fu'.st  Silvanus  Thompson  memorial  lecture  before 
the  R'intgen  Society.  The  lecturer  first  referred  to  the  fact 
that  Prof.  Thompson  was  the  first  president  of  the  Rontgen 
Society,  and  was  very  interested  in  X-rays.  The  same  day 
as  the  discovery  of  these  rays  was  announced  in  "The  Times," 
Prof.  Thompson  succeeded  in  taking  a  radiographic  photo- 
graph in  the  evening.  Passing  on  to  the  subject  of  his  lecture. 
Sir  Ernest  remarked  that  the  progress  of  X-rays  showed  the 
e.\'traordinary  advance  that  was  possible  by  a  combination 
of  hypothesis  and  e.x|)eriment.  The  subject  that  received 
the  most  immediate  attention  was  the  investigation  of  the 
origin  of  the  rays  and  the  discharge  of  electricity  through 
gases,  and  from  this  work  came  the  discovery  of  radio-activity 
and  the  electron  ;  this  was  followed  by  a  greatly  increased 
knowledge  of  ionisation  and  the  emission  of  negative  ions  from 
hot  ijodies.  Initiall\  there  was  the  iilea  that  X-rays  might  be 
due  to  phosphoreseiico,  and  many  experiments  were  made  in 
this  direction.  A  positive  result  was  at  length  found  by 
Bec<|uerel.  who  obtained  photographic  effects  from  a  compound 
of  uranium  and  potivssium.  This  result  was  not  at  first 
correctly  interpreted,  but  it  was  followed  in  due  course  by 
the  work  of  the  Curies,  and  this  led  in  du'-  time  to  discovery 
of  a  number  of  elements  for  which  it  became  difficult  to  find 
a  place  in  thr-  Periodic  Table.  This  matter  was  cleared  up 
by  an  hypothesis  put  forward  by  Soddy  and  others  simulta- 
neously. Barkia  ma<le  the  important  discover\'  that  sub- 
stances could  be  made  to  give  characteristic  radiations  when 
stimulated  by  X-ravs,  and  this  work  was  followed  by  that  of 
Bragg  and  hi.s  son  on  the  structure  of  crvstals  and  by  Moseley 
on  the  constitution  of  elements  expressed  in  tinns  of  tin-  atomic 
niiriiliiT  ruthiT  than  the  atomic  weii;lit. 

Substitutes  in  the  German  Electrical  Industry.— .Vn 
article  in  "  Engineering  "  gives  some  interesting  particulars 
of  the  .Kubstitutes  being  ailopted  in  -the  (iennan  electrical 
industry,  as  illustrated  in  a  I'aper  before  a  meeting  of  Swedish 
electricity  works  by  Mr.  M.  T.  Ilusberi;.  Early  in  I'.tll. 
copper,  rubber  and  other  raw  nniterials  were  commandeered 
by  the  (liTinan  (iovernnient.  The  shortagi-  in  copper  and 
\ln  alloys  has  perhaps  been  the  greatest  dilliculty.  Efforts 
havi-  been  made  to  Hubxtituto  zinc  for  copper,  and  drawn  wire 
of  tliiH  niiiterinl,  which  is  n-latively  abundant,  ha.s  been  pn 
ihiee<l  by  a  upecial  mpiirting  |(rocess  at  TjOO  almospl-erii 
pressure  ;     the   jiriltleiie.MH  ami  sensitivi'liess  to  change  of  leiu- 

peratnre  have,  it  iM  tuiid,  bei'u  much  reduced,  and  it  ha.s  been 
eniploved  for  'buH-bar  roiidiictorK  of  various  kindH,  and  even 
iiuii'hini'  windings.  AUimiiiiuiii  and  itM  uIIovk,  nlthough  the 
supplv  aviiilable  islimitt-il  by  its  value  for  aeniplniie  construc- 
tion and  other  niutiilion  purponeit,  i.s  al.><o  being  employed 
espeeially  in  thi'  form  of  alloy,  such  an  "  electron  "  (U)  per 
cent.  Al.,  '.xt  per  cent.  .Mg.).  "  luiiKiniliuin  "  (IK)  per  cent.  Al,, 
Id  per  cent.  Mu.),  and  "  duraliiniiti  "  (Ul  per  lent.  Al.,  '.I  per 
cent.  Cii.)  ;  these  are  largely  uied  for  "biiH  Imrs  and  eni«tHig<<. 
where  non-iuagnetic  iiiHlerinl  in  required.  In  regaril  to 
insulating  nialemilM  the  shortage  in  rubber,  cotton,  jute,  oil, 
nsbestDH  and  inn  a  Ims  been  pronounced.  Paper  ha.H  beiii 
larijely  substituted  iind  refined  rubber  risldue.s  .nub.itltllti'd 
(or  rubber  proper,  while  a  Hubxtiliile  (or  el>onlle  in  (iiiiud  in  an 
iirtilieial  product  of  plii-nol  and  (onnaldi'hyde.  Kor  overhejid 
conductors   iron    m   ihielly   tised   and   .-ii lul    n'gulatuuiH   are 


proposed  for  composite  conductors  {e.g.,  galvanised  steel  with 
an  outer  layer  of  zinc).  Overhead  lines  of  zinc  alone  are  not 
likely  to  be  used.  Machines  with  substitute  metals  naturally 
have  a  relatively  low  efficiency,  the  efficiencv  of  direct  current 
machmes  with  zinc  windings  and  iron  commutator  being 
given  as  .50  per  cent.,  wbde  transformers  with  zinc  windings 
are  credited  with  60  per  cent.  Recently  aluminium  has  been 
more  generally  used  for  machine  windiucrs,  but  even  so  an 
efficiency  about  20  per  cent,  below  that  of  a  machine  of  similar 
type  with  copper  windings  is  experienced. 

Obituaxy. 

Geo.  H.  Carter.— The  death  is  announced  of  Mr.  George  Herbert 
Carter.  formerly  electrical  engineer  of  the  Heckmondwike  Urban 
Council  electricity  works. 

F.  W.  Streatfield.— The  death  is  also  recorded  of  Mr.  F.  W. 
Streattield,  late  superintendent  of  the  chemical  laboratories  at  the 
Finsbury  Technical  College. 

J.  S.  B^oDiE.— The  death  is  also  reported  of  Mr.  .J.  .<.  Brodie, 
borough  engineer  of  Blackjjool. 

Deaths  on  Active  .Service.— The  following  deaths  on  active 
service  are  reported  : — 

Capt.  Bernard  Wiu.  Arnold,  R.F.A.,  aged  23,  who  was  killed  on 
-March  21,  was  formerly  an  engineering  student  at  University  College, 
London. 

Lieut.  Geo.  Kenneth  Steinberg,  JI.C.,  M.G.C.,  who  was  kiUed  on 
.March  22  in  his  25th  year,  was  educated  at  University  College  School, 
London,  and  was  afterwards  employed  in  the  British  Thomson-Houston 
Co.'s  Patents  Uepartment. 


Personal. 

Mr.  .Joseph  Rippon.of  the  Bennuda  cable  companies,  and  ehninuan 
of  the  Bemuida  Contingent  Committee,  has  been  awariled  the 
O.B.K.  for  .services  in  or  for  the  overseas  dominion!*,  colonies  and 
protectorates  in  connection  with  the  war. 

Scnor  Don  Francisco  P.  .Xrrillaga  y  (Jarro  has  been  ap|K)iutcd 
Director-General  of  Spanish  Posts  and  Telegraphs,  in  succession  to 
the  Duquc  de  Bivona,  ri'signed. 


Arrun^enients  for  the  Week. 

FKIOAY,  AprU  12th  (to  daj). 

lloVAL    IXSTITCTION". 

■i.30i>.m.  .U  .Mlx-niarlc-sln-t-t,  Piccadilly,  London.  W.l.  Pis- 
course  on  "  .\bsorption  and  Phosphorescence,"  b\  l*ro(. 
K.  C.  C.  Baly.  K.K..-<. 

.Irxiou  Institution  of  Enoinekks. 
T.'SOp.tii.     At  39,   Vicloria-strect,  London,  S.\V.I.     I.,ccturett<>  on 
•.Stoam:     Its    ProiKTtics   and    IVoduction."    by    .Mr.    U.    H. 
Parsons. 
8ATUBDAT,  April  IStb. 

ItlUMINiillAM    ANO   DisTKKT    Kl.Kt-FBIO  Cl.VB. 

r  i:m.     M  Ihc  .Swan  llolol.  Newstn-ot,  Itinninghaai.     P«)icr  on 
■  KlcctniCultuiv."  by  Mr.  V.  .J.  Hill. 
HONOAT,  April  IBtb. 
IvsriTirios  OK  Ki.KiTiticAi.  KxoiNKKH-s,  NKWe\sn.B  Local  Skction. 
rt./.3  II. III.     .\l  llic  .Mining  In><litut4\  NewTJistlo.     Diaoussion  on  the 
Iteixirl    •>{  till'  Coal  Con«.Tvation  .Subcommittee  on    KIcctric 
PowTf  .Supply  in  Cn-at  Untain. 
nrSSDAT,  April  IStb. 

l..l,CMINATINO    KXUINKKKING    SoCIKTV. 
;  /.I/I.      .\t   Ihc   ll.ium>  <>(  the  Uoviil  .Society  «•(   .\r(v  .lohn  Mtrol, 
.\ilclphi,  l.,oniltiii.    W.C.      I*n)ier  oil  "  Li|;lil    and   \ii>ion  :     iIh- 
1'hyi.iiilogy  of  llic  Uclina."  bv  I'rof.  \Vm.  IUvIiih.  K.K.S. 
WEDMBBDAT,  April  ITth. 
IN'<TITIT1iin    or    Kl.Kl-rilK   »l.    KnuINKKII!..  HlKMINiiUAM    l.<ir»l.  .SKi-nON 

7  /Mil.  .\l  Itiniiuigham  Umvpmily,  Kdmuiid ntnTl,  Uinninghaiii. 
l'B|>rr  <iii  l^rgv  |ta(t4<ru'ii  fur  Pim-rr  PurjHiiws"  by  .Mr.  K.  C. 
McKiiiiiMii. 

l.ivKitriHii.  Knuinkkiiino  .S»h  iktt. 
a  p.m.     .\t     the     Uoyal     luntllutiuK,     ('Kliiuillolrrvt,     Livcr|i<H>l, 
PR|«<r  on      ItoiiiiM  Payinrnto  to  l^nlmiir  an  a  I'actor  m  KiiKiiiccr- 
iiig  Prtxiiiciiim."  by  .Mr.  K.  .1.  Kishcr. 
TBUMDAT,  April  Ittb. 

IssiiviTiox  or  Ki.KiTnu'Ai.  Kmumikiuv 
'i  I'  "I       Al    till'    liinliliitiim  o(  Civil   Knginocru,  Gl.  GcorBontivot, 
Ui  •.limii-lcr,    l/m<liin,   .S.W.      Paiirr  on    '    0\Tn<iNU«   Uiitrtbu. 
ii'.ti  "(  {'.iigiiiivniig  .\pplinni'4<«,"  liy  .Mr.  U  .\ndn<«n>. 
FRIDAY.  April  l«lb. 

Hon  . 
.;   >'"/i.m.      At    AlliPiiinrt  iil\.    I>i>i«li>n.    W.l.     Hi*. 

iHiurv-  iMi  ■■  TliP  I'l"'  111  bMtfiiic«'niig."  bv  .Major 

G.  T.  Taylor, 
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In  our  issue  of  the  29th  vlt.  we  gave  in  abstract  the  con- 
tribution of  ilr.  S.  L.  Pearce  to  a  discussion  on  this  subject. 
We  are  now  able  to  give  some  account  of  the  discussion  which 
ensued. 

llr.  Selvet  confirmed  certain  very  important  conclusions  of  Mr.  Pearce. 
He  had  some  data  relating  to  the  transmission  of  100,000  kw.  to  distances 
ranging  from  10  to  40  miles  with  high  tension.  As  regards  the  ideal  site 
with  unhmited  cooling  water,  cables  at  40,000  volts  and  cheap  coal, 
he  estimated  that  at  30  miles  the  net  cost  of  power  delivery  was  increased 
by  20  per  cent.  The  report  was  very  cautious :  there  was  nothing  an 
engineer  could  put  his  linger  on  and  say,  "  This  is  a  case  I  can  test  with 
the  knowledge  I  have  acquired  in  the  business  of  power  production." 
What  then  was  the  report  ?  It  was  really  an  essaj-  on  Government 
control  or  company  control,  and  followed  familiar  lines.  At  the  end 
three  forms  of  Government  were  suggested.  The  first  was  a  paternal 
or  benevolent  autocracy — a  trust.  The  second  scheme  was  Government 
Commissioners,  which  meant  bureaucratic  government  by  a  small 
number  of  permanent  officials.  The  third  form  of  Government  was 
devolution  or  decentralisation  in  which  the  local  administrative  work 
was  carried  out  by  jiermanent  officials  controlled  by  local  representatives, 
the  whole  being  controlled  by  a  deliberate  law-making  elective  body, 
which  acted  through  jjermanent  centralised  officials  having  purely 
administrative  functions.  That  was  similar  to  what  obtained  before 
the  war,  but  the  trouble  was  that  the  engineers  and  permanent  officials 
were  not  suitably  selected  nor  had  they  adequate  power  to  make  a 
scheme  a  thorough  success.  In  Government  circles  contempt  was  ex- 
pressed for  the  middleman  ;  yet  it  had  been  found  necessary  to  create  a 
number  of  departments  in  London' to  act  as  such  in  order  to  carry  on 
the  war.  In  one  impf'rtant  matter — food  control — the  Government  De- 
partment, in  its  role  of  middleman,  had  absolutely  broken  down.  Food 
was  ixrhaps  more  essential  than  electricity,  but  the  underlying  principles 
were  much  the  same.  To  deal  efficiently  with  the  question  of  electricity 
the  Government  would  also  have  to  come  to  the  local  authorities.  The 
argument  in  favour  of  the  trust  was  freedom  of  range  and  efficient 
working,  but  it  had  obvious  drawbacks.  The  objections  to  the  second 
form  of  Government — the  centraUsed  Government  Department — were 
less  (jeriou.";,  assuming  that  the  Commissioners  would  be  selected  from 
men  of  known  probity  with  wide  engineering,  legal  and  financial  ex- 
perience. But  it  was  highly  objectionable  in  the  case  of  a  young  growing 
industry.  The  third  form  was  decentralisation  into  areas  Here  he 
was  in  ai.'rcement  with  Mr.  Pearce,  but  he  thought  the  question  had  been 
dealt  with  on-  narrow  lines.  The  municri>al  community  must  extend,  a 
locjil  committee  must  take  over  a  whole  district  and  electricity  should 
be  dealt  with  along  with  water,  gas,  traction  and  transport,  in  each  of 
thone  local  flistriots.  The  report  laid  stress  upon  the  analogy  of  railways. 
He  thought  the  analogy  was  a  false  one,  but  even  so,  the  railways  had 
(ailed  when  it  came  to  questions  of  local  distribution.  After  the  war 
thcv  would  nee  an  enormous  increase  in  road  transport  within  any  given 
munici|Hil  an-a.  The  report  also  seemed  to  assume  that  the  last  word 
had  Ix-cn  said  on  the  scheme  under  which  electricity  was  produced. 
()ncc  they  got  those  super  power-stations  and  electrical  roads,  there 
W'ulrl  Htill  he  development  Under  the  very  best  rated  engine  they 
oould  never  convert,  on  the  Hankine  cycle,  more  than  about  !iO  per  cent. 
of  th'-  ln'ttt  in  the  steam  into  mechanical  work.  70  per  cent,  of  the 
heat  th' y  got  into  the  steam  was  thrown  away  :  all  that  the  suiier-heat 
t«„il'l  d'-  wii«  jii«t  to  thn>w  away  a  little  less  than  the  70  jK-r  cent.  Ho 
M  ''  '  -  •  rlmt  70  jier  o<-nt.  as  "low  grade"  heat,  I''or  manu- 
( ,  ^  till  y  wanted  "  high  grade  heat  "  at  high  temperature 

I  lx"M  turned  into  an  available  form.     The  bulk  of  the 
I,.  Iiuiiiiin  necesKiticH  was  UKed  to  kee]!  up  a  inntinuously 

.  ••   of    the    atmosphen-.     To-day    they    were    producing 

r,  v  irrndf  heat  which  was  requin'd  for  that  purpose,  and 

(,  !.  lining,  4c.,  in  such  a  way  that  they  wei-e  dcstroy- 

,1,  '   in  thi>  fuel  in  onler  to  get  the  low  grade  heat. 

II  ,o  |)iT  lent,  was  a  legitimate  liehl  for  exploitation 

I 

r.Kr.li  «i>oke  in  favour  of  the  eleotrin  supplicH  of  the 
.•  in  the  hands  of  the  community  itself.     That  was  the 

,1  -• 'i-   Menr.    IJejK'rt  and  what   Mr.   Penrce  hail 

I,  '  rii  ity  iiiMiiniltee  of  a  Borough   Council 

I,,  ■  rr    on    hand    at    onie.      If    then'     was 

,.  .     iiiiiong    the    citi7^m»   any    itoniniiltee 

,.  •■    (lint    the    right   jxillcy    was    adopted 

„  !     (o     till-     pn'wnt     Htal<'    of    niiinieipal 

,  '•  f    Mdopt<-d.      In  his  evidence   before 

t  •    r   showed    tliii    dllTerence    in   the 

I  I  he    whole   of    Hie    public    supply 

u    r.    o  .  ..iinpnny   underliiUings 

■  '.    were  :     Coinpniiy 

>ilon  iindcrlakiiikin 

I...I   <n, L-nllirnt 

liirlliir 

plllllt 

.1  lli.n 
.  |.l,iMt|  by  the 
1,1  1m.  ao  or  'ir, 

, .  I^iwer    supply 

g'<iw<r»tK>n  anil  dintnlnation,  wrr«  Ukiii|(  pUw  »"  irtpiiUy  thai  they  hnd 


taken  a  shorter  period  as  the  probable  life  of  the  plant  and  created  an 
extra  sinking  fund,  beyond  the  legal  sinking  fund.  There  were  other 
reasons  for  municipal  control  within  a  municipal  area.  In  a  distribution 
scheme  there  must  be  a  constant  disturbance  of  the  public  streets. 
Other  departments,  such  as  water  and  gas,  also  had  their  systems  of 
supply,  and  if  electricity  was  controlled  by  a  separate  authority  it  would 
lead  to  friction,  such  as  existed  in  the  days  of  the  telephone  companies. 
The  various  departments  now  worked  hand  in  hand,  through  a  "  clearing 
house."  This  procedure  prevented  one  department  operating  inde- 
pendently of  the  others.  Slunicipalities  would  consider  favourably  and 
come  into  any  scheme  that  would  remove  the  parish  boundary  idea  and 
place  an  ample  and  cheap  supply  of  electricity  at  the  disposal  of  all 
industries  within  or  outside  the  boundary.  With  the  exception  of  one 
municipaUty  all  the  companies  and  municipalities  in  Lancashire  had  a 
standard  system  ;  a  periodicity  of  50,  3-phase,  6,600  volts  generation, 
which  showed  how  easy  linking  up  would  be.  Linking  up  alone  must 
not  be  looked  upon  as  the  solution  of  the  problem.  The  conservation 
of  coal  was  also  a  necessity,  and  the  importance  of  having  ample  supplies 
of  water  for  condensing  purposes  had  been  constantly  emphasised.  At 
Barton  there  was  no  need  to  use  cooling  towers  ;  the  supply  of  water 
was  ample  for  the  purposes  of  the  super-station  of,  say,  120,000  kw.  to 
be  installed.  Therefore,  the  Manchester  area  could  congratulate  itself 
upon  being  in  a  favourable  position.  The  utilisation  of  heat  from  a 
central  power  had  been  done  in  Manchester  to  some  extent.  Large 
blocks — including  the  Calico  Printers'  Association  Building — were  to-day 
heated  by  the  waste  steam  from  the  city  station  of  the  Corporation. 

Mr.  A.  Saxon  said  Mr.  Pearce  had  advised  caution  in  connection  with 
the  installation  of  the  proposed  super  power  stations.  Would  not  the 
engineering  resources  of  the  country  be  better  employed  when  the  war 
was  over  in  developing  foreign  trade  with  the  materials  which  would  then 
be  available,  rather  than  attempting  to  establish  economies  in  the  pro- 
posed super  power  stations  ?  Some  of  the  expected  savings  were 
doubtfiU.  The  engineering  section  of  the  community  must  consider 
whether  they  could  best  serve  the  interests  of  the  country  by  attempting 
to  save  a  Uttle  coal  or  recovering  foreign  trade. 

Mr.  Dkummond  P.\ton  said  that  coal  conservation  was  not  a  new 
subject.  Under  the  present  system  it  was  impossible  to  handle  bastard 
cannel  coal,  but  it  could  be  utilised  by  means  of  low  temperature  dis- 
tillation. It  was  quite  possible  thus  to  produce  750,000  h.p.  per  day, 
and  it  would  not  involve  any  interruption  of  the  present  supply.  In 
the  home  area  they  had  cannel  coal  which  compared  satisfactorily  with 
the  oil-producing  material  utilised  in  the  plants  in  the  West  of  Scotland. 
Mr.  T.  R.  WoLL.\SToN  said  the  information  embodied  in  the  Keport 
was  largely  derived  from , the  N.E.  Coast  experience,  but  there  was  no 
real  basis  of  comparison  with  the  Lancashire  district.  The  main  reason 
for  that  was  the  load  factor.  The  Report  implied  that  if  the  price  of 
the  current  was  id.  per  unit  that  would  bring  in  practically  every 
industry.  This  was  not  correct.  In  cotton  spinning  and  weaving, 
)X)wer  was  obtained  at  a  price  considerably  less  than  Id.  per  unit.  The 
same  applied  to  a  flour  mill  or  an  electrochemical  place  working  with 
practically  100  per  cent,  load  factor.  Four  miles  from  that  building 
there  was  a  spinning  mill  which  got  a  public  supply  at  a  price  which 
he  had  reason  to  think  was  about  0-3d.  jier  unit.  Yet  that  concern  put 
down  their  own  power  station  and  stated  that  they  were  doing  better. 
Therefore  factories  with  anything  like  a  good  load  factor  would  want  a 
lot  of  i)crsuading.  On  the  question  of  super  stations  and  economy  he 
believed  the  coal  cost,  in  proportion  to  the  total  cost  of  current,  was 
com|)arativcly  small — a  third  to  a  quarter — so  that  the  saving  in  that 
res]x;ct  effected  by  the  super  stations  would  not  be  large  ;  it  would  bo 
30  or  25  i)er  cent,  of  the  cost  of  current.  He  agreed  that  they  had  not 
reached  finality  at  present.  Super  stations  put  up  to-day  woild  bo 
obsolete  in  10  years.  By-product  recovery  was  a  complex  subject. 
Kxperiments  should  bo  tried  on  a  small  scale  at  first.  There  was  a  lot 
to  learn  in  connection  with  existing  stations.  The  great  difficulty  was 
finance,  b\it  iu  tlic  modern  stations  with  enterprising  men  at  the  head 
there  was  a  \v  'ssibility  of  experimenting  and  linding  out  what  by-product 
recovery  would  really  do  for  them. 

Mr.  .\i,i,r()CK  said"  the  Report  had  been  presented  to  the  Ministry  of 
Keconstruotion.  It  i-ontaiiied  three  very  temi)ting  (iroraises,  namely, 
a  saving  of  .55,000,000  tons  of  coal  per  year,  the  conwsponding  amount 
of  transport  at  a  time  when  transport  will  be  at  a  prc-mium.  and  con- 
(Mirrent  economies  aggregating  about  I'lOll.lMIO.OOO  per  annum.  Ho 
siiggcHted  that  Mr.  Piiarce's  address  might  be  ])rintcd  and  snliinitted  to 
the  Keiionstruction  (Committee,  so  that  they  would  then  icniise  that 
there  were  two  sides  to  the  question.  A  carefully  thought  out  oritioism 
of  the  Keport  would  show  the  Reconstruction  Committee  that  there 
were  several  striking  features  in  n^gard  to  which  they  were  in  agreeiuont. 
h'or  limtnnce,  they  were  preimred  to  say  that  the  municipal  boundary 
should  no  lonui-r'lMi  the  boundary  of  electricity  supply.  That  was  an 
enoriiioiiB  step  forward,  .\notlier  point  on  which  he  gathered  Mr.  Pearce 
agn'cd  wilh  Ihe  lleport  was  the  question  of  linking  up.  That,  again, 
was  nu  asset  tor  the  lleconstruction  Committee  to  luive  at  their  disposal 
In  loii'tiiliTing  the  future  of  rlectricily  s\i|)ply. 

Mr.  WminmoS  Hiiid  that  tliey  would  all  agree  a  prima  facie  ease  was 
iniiilc  outTro  the  Heporl  on  broad  lines.  It  was  a  question  of  carrying 
it  out.  Viscount  Crosi's  ('•■iiuuittee  anticipated  by  the  Peport  being 
rejxirled  in  favour  of  powers  for  the  supply  in  bulk  from  huixt  power- 
slnlions.  He  did  not  think  (here  was  a  laso  where  loiial  authorities 
DOriously  took  on  the  bulk  supply  over  an  area  widely  outside  their  own 
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district.  Power  companies  were  inaugurated  and  financed  from  London 
and  they  were  treated  with  suspicion  in  the  districts  in  which  they 
operated  For  instance,  in  Lancashire  nine-tenths  of  Bolton  were  cut 
out  of  the  area  altuffpther.  They  could  not  take  any  area  without  the 
consent  of  the  local  authority.  The  Government  of  the  time  had  not 
the  courage  to  back  up  the  power  companies  in  the  powers  given  to  them, 
so  that  the  power  companies  were  at  a  disadvantage  from  the  day  they 
started.  He  wished  to  emphasise  Mr.  Pearce"s  suggestion  that  there 
should  be  a  super  (Control  Board  in  London  which  should  have  the 
decision  when  local  authorities  and  companies  differed. 

Dr.  Cramp  called  attention  to  the  fact  that  >'n  the  following  day  the 
Manchester  City  Council  would  be  asked  to  sanction  a  recommendation 
that  the  surplus  profits  of  the  electricity  undertaking  be  paid  over  to 
the  City  Fund  in  relief  of  the  rates  to  the  extent  of  1  per  cent,  on  the 
capital  e.\|)enditure. 

He  moved  the  fallowing  resolution  : — 

"  This  meeting  of  Kngineers,  convened  to  consider  the  Report  of 
the   Fuel  Conservation  (iub-Committee  of  the   Reconstruction  Com- 
mittee, agrees  that  ample  and  cheap  supplies  of  electricity  are  essentia' 
to  the  future  industrial  development  of  the  nation.     Holding  these 
views  they  have  noted  with  alarm  a  recommendation  which  is  to  be 
made  to  the  JIanchester  City  Council  by  the  Trading  Profits  Special 
Committee,  to  the  effect  that  the  actual  surplus  profits  of  the  Elec- 
tricity Department  !«  paid  over  to  the  City  Fund,  with  a  fixed  mini- 
mum of  1  per  cent,  upon  the  aggregate  capital  ex])en<liture  of  the 
electricity  undertaking.     They  regard  this  pnijKisal  as  unfair  on  the 
undertaking,  unjust  to  the  cr>nsuniers.  and  unwise  for  the  commimity 
and  they  call  upon  the  City  Couni'il  to  refuse  to  accept  it." 
This  recommendation  was  unfair  to  the  undertaking,  because  it  already 
bore  a  much  heavier  charge  for  depreciation  than  was  paid  by  other, 
undertakings  under  company  control.     Secondly,  it  called  upon  them  to 
pay  not  any  proportion  of  working  capital  or  invested  capital  but  a 
pn>()<)rtion  of  the  whole  of  the  capital  that  had  fieen  spent  from  tho 
beginning,  whether  paid  off  or  not.     The  total  capital  expenditure  spent 
on  the   Manchester  electricity  undertaking  was  about  £.'1,500,000  and 
£1,»>(X),0<X»  had  been  repaid  by  the  ratepayers  or  consumers.     They  were 
to  pay  1  jK-r  cent,  on  that.     Why  ';      Because  it  looked  like  1  per  cent, 
instead  of  2  per  cent,  on  the  remainder.     The  third  [Kiint  was  that  it 
was  unjust  to  tho  consumers  l)ccause  if  the  price  was  not  actually  raised 
to  them  it  would  prevent  the  price  going  down.     ^Vnd  tho  best  con- 
sumers were  those  who  had  large  works  in  the  immediate  district.     Tho 
projKisal  was  unfair  and  unjust  to  the  consumer.     It  was  also  unwise 
fr>m  the  point  of  view  of  the  community.     Smoke  and  fog  ^^^1ull^  dis- 
ap|K'ar  if  electricity  took  the  place  of  ooal,  and  for  that  reason  it  ought 
to  }>c  supplied  cheaply.     The  recommendation  would  hinder  the  normal 
growth  of  the  industry. 

I^Mr.  .Ai.i.fdCK  in  seconding  the  resolution  said  tho  subject  came  before 
the    Kngineering  and    Metals   Section  of   the    Manchester  Chamber  of 
Commerio  that  morning  and  a  similar  ri'scilutinii  was  passed. 
r^TIi''  p"<"lnliiin  was  carried  unaniniouslv. 


Tests  on  Oil    Switches. 


lnV^iiii".ipi)on(lix  to  Dr.  ('.  C.  (Jaminrs' Pai>or,  rend  before  tho 
Institiitiori^cjf  KIcctriciil  Knginwrs,  are  given  some  interesting  tests 
on  the  s|K-e(l  of  o|MTati<m  of  oil  switclies.  .V  number  of  tests  were 
made  in  the  ])ower  houses  and  aub-stntiuns  of  »  Midland  city  in  order 
to  obtain  the  nccensnry  infonnntlon. 


Ditteiy 


X03Wli3l 


I  ro.  I. — An-iii  »Ti 


roK  Uktkrmi<<imi  .ni-kkh 


■r  lliirAK  or  on. 


,'J'lio  nppitraliis  umil  in  nliiiwn  in  Kig.  I.  'I'Iuk  cunsisl*  of  «  rotntinti 
ilriiin  with  II  iKMi'il  Mir<'biiini'nlly  ronno  tivl  tn  iln>  moving  iiurlion  of 
the  nwiti'h.  At  (lie  lHilt<ini  of  llip  dnini  two  tritcni  are  inn«lo,  one  by 
n  tuning  fork  viliniling  50  timra  ppraccoml.  nnd  (hcothrr  by  ft  niftrkrr 


connected  across  the  trip  coil.     The  latter  thus  shows  exactly  when 
the  tripping  circuit  is  made,  and  the  tuning  fork  gives  a  time  scale. 

Fig.  2  shows  the  kind  of  result  obtained,  and  is  a  record  of  a  200- 
ampere  5,000-volt  switch  ha\-ing  a  brush  contact.  It  shows  that  the 
effect  of  the  oil  on  the  speed  is  very  smalL     It  will  be  noticed  that 


Fio.  2. — Showing  Exami-lks  of  Resilts  Obtainep. 

with  the  spring  in  action  the  contacts  part  at  the  rate  of  -t-T  ft.  per 
second,  and  after  tliis  speed  has  been  reached  it  remains  practically 
constant  during  the  rest  of  the  movement.  Without  the  oil  the 
initial  speed  is  3 -6  ft.  persecond,  and  If  the  spring  is  not  usedthespocd 

is  lower. 


New  Forms  ol  Prepaynieiit  Switches.* 

Hy    r.    niEllM.VNN.  H  ~^ 

Prepayment  meters  have  not  been  adopted  ;is  universally  as  they 
would  bo  if  their  construction  and  price  satLsficd  tlie  roiiuiromenta 
of  the  mirket.  The  forms  <lescribc<l  Ijclow  are  mtirli  simpler  and 
chca[)cr  than  tho  ones  hitherto  obtainable.  They  contdin  switches 
that  are  operated  by  hand,  .and  are  not  ilire»-tly  conne«-tcd  to  measur- 
ing apparatus  either  by  electrical  or  me<.haiuoiil  means.  Dn  this 
account  they  arc  oidy  adapted  for  use  when?  current  is  aupplicd  at 
a  rate  fixed  by  assessment. 

The  simple  preixiymeut  switch  collects  tho  payment  of  the  assessed 
charge.  The  circuit  U  swilcheil  off  by  the  insjHvtor,  ami  it  can  bo 
rcconnectctl  by  the  consumer  only  after  he  has  iiL-tertcil  a  certain 
number  of  coins  into  the  ap|><ir»tiis.  The  insertion  of  tho  coiua 
rclo<i.HcM  a  pin  on  tlic  prolongation  of  the  aus  of  a  uonnal  switch,  and 
tluu  .Mcts  the  switch  fnv. 

Tho  prepayment  switch  with  currvntliiuiling  ultachnient  is  in  tho 
main  similar  to  tho  iivdrumont  already  <li-,scribed,  but.  instead  of  the 
switch  cutting  oil  tho  whole  cir\'uit,  it  loaves  one  or  more  laiui»  in 
oiH<ration.  Tho  apparatus  is  inl«-ndod  for  u.^i'  in  ciisos  when-  a  tariff 
by  ai-H-Hsment  ivith  a  limitation  of  loiul  is  in  o|ieration.  The  in.s(<rtion 
of  coins  onnblcM  the  consumer  to  adjust  the  ciimMit  limiting  device 
within  deliiiite  limits.  Tho  ap|>aratiis  is  i«-t  by  the  uisjHvtor  .so  that 
all,  or  ni-arly  all,  tho  |jiiii|>s  flicker  when  I  hey  tit  Hwit.-litsl  on,  iuul  tho 
iMUisutnor  h/Ls  to  adjust  iinlil  the  lamps  i  This  ho  can 

only  ilii  after  paynig  tho  sum  of  money  i  '■'•  n<'M  |«'no»l 

of  lighting,  at  iho  eiiil  of  which  imti.mI  tl'      ,  .  ■-  ro.-i.-l  by  t!ic 

insiKvior.  Tho  ourrtMit  limiting  device  .  .iiu»i.-<ic  of  •«  luon-ury  inter- 
rii|>t»'r  oontrollo«l  by  «n  olwlromagiiot  adj\i»tablo  by  the  coiLiiimor. 

.\  further  use  of  devicos  of  tho  nbovo  nature  is  o\omplift<-  !  ■•• 
att^iohinont  suitable  for  any  fonii  of  pn-paviiieiil  mdor.    l'n-| 
meters  sillier  from  the  d.fe,  t  tint  ttiev  di  not  rnil-I.-  Ii\t-<l 
"         •  •  iiioler  rout   . 
.1.       Tlio    al' 

the  slot  of  tl\.    J       ,  ,-  n 

alter  Iho  li\i>.l  charge  him  Ikn-ii  pla«-e«l  in  a  n-^vptrt.  lo  tii  tlio  nlLioli- 
moiit.  \a  soon  iw  this  has  l>oen  done  tho  slot  in  tho  tuetrr  opens 
and  thoolwruo  per  iunt  tAkrn  is  rolleeted  by  the  meter  in  theorilmary 
iiiannor. 

*  Abntraol    o(    Ml  artiole    in    the 
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Elementary    Principles    of    Continuous-Current 
Armature    Winding. 

By  F.  M.   DENTON,    A. C.G.I. 

{Continued  from  page  S3Z.) 
Sitmmir!/.— Continuous-current  armature  windings  are  first  classified,  the  nature  of  the  various  classes  of  winding  is  then  explained, 
and  special  terms  used  are  defined.  The  derivation  of  the  usual  winding  r.Ues  is  developed'  by  a  simple  method  based  upon  an 
understandina  of  the  ordinary  Gramme  ring.  The  rules  derived  apply  to  multiplex  windings  as  well  as  to  simples.  The  use  of 
multiplex  windings  is  discussed,  ami  reasons  are  given  for  the  avoidance  of  their  use.  The  simple  theory  of  equalising  connections  is 
explained  and  rufes  are  derived  for  the  application  of  such  connections.  Chord  winding  is  explained,  followed  by  the  use  of  inter- 
polated commutator  segments,  and,  finally,  special  consider.^tion  is  given  to  the  question  of  the  number  of  slots  that  should  be  used 
for  a  given  windin<'.  takinc  into  account  the  inductance  of  the  parallel  paths.     The  article  concludes  with  a  schedule  of  winding  rules. 


Multiplex  Windings. 

The  Use  of  Multiplex  Wiwlings. — Tie  cell  diagrams  show 
(see,  for  instance,  Figs.  18,  19  and  20)  tliat  a  simplex  lap 
winding  has  p  paths  in  parallel,  whilst  for  all  values  oi  p  a, 
simplex  wave  has  but  two  paths.  When  the  designer's 
choice  is  restricted  to  these  two  types  he  sometimes  finds 
that  whereas  from  the  point  of  \-iew  of  current  per  armature 
bar,  the  two  paths  of  a  wave  winding  are  insufficient,  the 
number  of  poles,  which,  for  other  reasons  than  current  output, 
he  would  like  to  use,  giv  es  him,  with  a  lap  winding,  more  paths 
than  are  desirable,  compelling  him  to  use  many  turns  of  thin 
wire.  The  pos.sibiIity  of  using  a  number  of  i)atlis  intermediate 
between  2  and  p  would  enable  him  to  employ  fewer  turns  on 
the  armature,  and  so  obtain  a  better  space  factor  (since  the 
thickness  of  insulation  upon  each  conductor  will  be  the  same 
whether  there  be  few  conductors  or  many).  The  multiplex 
wave  (series  j^rallel)  winding  puts  at  the  designer's  disposal 
four,  six,  eight  or  any  even  number  of  parallel  paths  irrespec- 
tive of  the  numl>er  oi  poles  (p).  Thus,  a  12-pole  machine 
intended  for  an  outjjut  of  .500  amperes,  whi(-h  with  a  lap  wind- 
ing would  have  an  armature  current  oi  only  41-5  amperes  per 
bar,  might  be  gii-en  a  series  parallel  winding  (either  duplex 
singly  or  duplex  doubly  re-entrant  according  to  the  precise 
number  o*  slots  and  bars  it  is  desired  to  use)  having  four  paths 
in  parallel,  the  armature  conductors  each  carrying  125  am- 
pereH. 

If,  for  in.stance,  the  winding  were  required  to  have  about 
300  to  350  coil  sides  ("  bar.s  "  in  our  nomenclature)  we  might 
obtain  a  diii)lex  singly  re-entrant  wave  by  taking 
1/^21  and  e=/;(/f:4=12x27— 4=320. 
y/=yb==2~,  r=(G.C.F.  of  /yand"0=Cf.C.F.    of  27  and  2 
=unity. 

In  order  to  obtain  a  dupl>-x  iluubly  re-entrant  winding  (00 ) 
wc  might  choo.si' 

(/     2«,  jy=--25  and  i/(,=27  and  2  =  12x26  ±4=31G  or  .'iOrt, 

r--(J.f.F.  of  26ftml2-2. 

If  for  any  reason  hIx  path.s  in  parallel  were  required,  use 

might  hi-  niudf  of  a  triplex  (Miiigiy  i>v  trebly  re-entiant)  wave 

winding.     Such  a  winding  woalil  be  .satiMficd  by  the  following 

choice  of  darn  and  pitches  :— 

Trehli/  Ur-ciitriihl  : 


t  -J»J     2w. 

2m    (;. 


Try  ;/==27,thcnJ=l2x27i6 

--330,  Hay, 
S'/=27  and //6-- 27, 
or,  ///'-=25  and  2/1-29. 
nd  ///  niu«t  be  3.     r -^G.(!.F.  of  //  and  m=0.(!.F. 
.•.  y  niiwt  ho  tt  multiple  of  3.  of  27  and  3=3. 

Siiif/ly  It f -cut mill  ; 

Tr)' !/  -r  2(i,     Then.  (i.V.V.  of  2'I  iind  3  if*  unity  and  r  is  unity. 

2--^12y2«:i<l^.3IH.  wiy.  and  y,  may  be  25  and  yl  27. 

Not  only  an-  multiplex  windingx  UMi-ful  in  ]iroviding  ii  num- 
ber of  jiatiiM  in  pftrullfl  intcrimdifit.'  bctwicn  2  and  y< ;  they 
mikVi-  uvaihilili-  aUo  winitin(|H  having  more  tiian  i>  jtatliH  in 
parallil.  The  nnilti|)|i-x  wiivi-  windingM  provide  any  desired 
wi-n  niimbir  o(  pathM,  whilst  tin-  multi(.lc  lik|i  windings  jnovide 
nuinb.rs  of  pulhs  equal  to  2/»,  3/;,  1/;  or  any  d'sired  multijile  of 
■p.  If,  for  instancf!,  it  were  neccHHary  lo  design  a  four  jiolc 
iriAcliino  Ut  deliver  1,000  umpercM  four  patlm  would  no(   be 


sufficient,  since  1,000  amperes  per  brush  is  excessive 
on  account  both  of  commutation  and  of  the  mechanical 
difficulty  o!  designing  sufficiently  rigid  brush  gear.  Eight 
paths  would  simplify  the  design,  and  this  number  of  paths 
would  be  obtained  by  using  a  duplex  lap  winding.  If  the 
number  of  slots  to  be  used  were  100,  giving,  with  two  coil  sides 
per  slot  3=200,  we  might  take 


(/=about  200/12=about  17. 
yr  and   yh  diSer   by  2m,,  i.e., 
bv4. 


2/^=1.5,  2/6=19,  r=(G.C.F.  of 

s/2and  w)=2. 
To   get   a   singly    re-entrant 
winding   we  might  take 
2=198   or  202. 

In  the  numerical  examples  just  given  no  accoimt  has  been 
taken  of  the  special  rules  which  have  to  be  followed  in  practice 
to  ensure  satisfactory  commutation. 

Special  Rules  that  should  be  Observed  in  Designing 
Series-Parallel  Windings. 

Multiplex  wave  (series  parallel)  windings,  of  which  a  simple 
e.xample  has  just  been  given,  deserve  special  attention.  The 
commercial  development  of  such  windings  was  begun  at 
Oerlikon  by  E.  Arnold  in  1891,  and  was  later  taken  up  chiefly 
by  the  Lahmeyer  Compan}',  of  Frankfort.  In  Arnolds  book, 
■"  Die  Gleichstrommaschine,"'  Vol.  I.,  a  complete  discussion 
is  given  of  all  types  of  armature  windings  for  continuous- 
current  machines  and  especially  of  the  series-parallel  type, 
whilst  in  Vol.  II.  of  the  same  work  a  dozen  instances  are  given, 
with  the  main  design  details  of  commerciaUy  successful 
machines  varying  in  output  from  100  kw.  to  1,300  kw.  equipped 
with  series-parallel  windings.  One  machine,  for  instance,  is 
rated  500  kw.  12-pole  212  revs,  per  min.  230  volts  2,175  am- 
]>eres,  and  has  a  12-plex  series-parallel  winding,  whilst  another 
is  lilted  1,320  kw.  18  pole  95  revs,  per  min.  145-volt  9,100 
aiiiperes,  andhas  an  18-|)lex  winding. 

Ill  view  of  this  considerable  commercial  success  with 
Miachincs  having  series-]iarallel  windings  it  seems  remarkable 
that  to-day  some  of  the  leading  l<;urol)ean  as  well  as  American 
firms  are  careful  to  avoid  this  type  of  winding.  The  reason 
appears  to  be,  not  that  such  windings  when  carefully  designed 
give  trouble,  but  rather  that  any  advantage  which  they  may 
have  over  the  simplex  lap-winding  is  not  great  enough  to 
warrant  the  special  care  and  thought  in  design  and  manufac- 
ture which  their  use  entails. 

A  simplex  laji-winding  is  easy  to  lay  out,  is  by  its  nature 
symmetrical  and  can  readily  be  provided  with  a  simple  and 
elTcfctive  system  of  equalising  connectors,  whilst,  on  the  other 
hand,  a  series-parallel  winding  demands  careful  design  if  un- 
.symmetry  is  to  be  avoided,  and  has  a  less  elTective  e(iualisiiig 
.sy.steni.  '(liven  the  most  careful  design,  the  series-parallel 
winding  with  ji  brushes  has  not  the  same  automatic  teiidrncy 
towards  e(|ual  distribution  of  load  between  the  brushes  that 
is  inheictit  ill  a  laji-wiiidiiig. 

A  multiplex  wave  winding  has  2///  jiarallel  paths,  and  it  is 
essential  that  each  path  shall  contain  tlie  same  number  of  bars 
pree.i.sely.  Hence  in  such  a  winding  z  must  be  divisible  by  2(» — 
that  is  to  Hay,  c/2  must  be  divisible  by  ;/(,  or,  since  the  number 
of  commutator  segments  A'  is  <'<|ual  to  J/2,  and  in  a  wave- 
winding  III  ^ff/2,wemay  write(:/2)-7-m=A'-^(«/2.)  Tluis.tho 
rule  for  eijpiaring  Hymmetry  in  a  Hcries-])arallel  winding  is  that 
A',  the  number  of  c(mimutator  segments,  shall  be  divisible  by 
half  I  lie  number  of  parallel  puths  in  the  winding. 
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This  condition  demands  that  p  shaU  be  divisible  by  a,  for  we 
know  that,  for  a  wave  winding,  py=z  ±2m— i.e.,  ■pyj2m=Zj2m 
±1,  and  as  zj%ii  must  be  made  a  whole  number  it  is  e\-ident 
that  pi/ :2m  and  so  also  (except  in  the  ca.e  in  which  p  is  less 
than  2*;/)  p/2;«  must  be  a  whole  number.  But  in  a  wave 
winding  2m=a  and  the  condition  becomes  that  p  shall  be 
divisible  by  a. 

Tlius,  a  singly  re-entrant  winding,  in  which  p  is  divisible  by  a 
will  be  symmetrical,  and  since  the  symmetry  will  be  unaffected 
by  the  addition  of  any  desired  number  of  re-entrant  sections 
similar  to  the  first  it  follows  that  a  multiplex  series  parallel 
winding  of  any  degree  oE  re-entrancy  tvill  be  syinmetricdl  pro- 
vided the  nmnber  of  poles,  (p),  is  divisible  bij  the  number  of 
parallel  paths,  ("jr),  in  eiich  re-entrant  section.  This  condition 
of  symmetry  determines,  for  given  values  of  p  and  a  what  shall 
be  the  re-entrancy  of  the  winding.  If,  for  instance,  a  16  pole 
machine  is  to  have  four  paths  in  jjarallel,  the  multiplicity  of 
the  series-parallel  winding  must,  of  course,  be  2,  and  the  re- 
entrancy  may  be  either  1  or  2.  A  table  of  suitable  values  of  r, 
the  re-entrancy,  for  given  values  of  a  may  readily  be  written 
down  ;   for  instance  : — 

p    Ifi     ...  U\  ...       1«       ...  16  ...     10     ...  16  ...        16 

a    4     ...  6  ...         8       ...  10  ...     12     ...  14  ...        16 

m  2     ...  .•}  ...         4       ...  5  ...       6     ...  7  ...         8 

rj lor2...  :}■...  1,2  or  4...  .">...  3  or  6  ...     7...1,2,4or8 

A  further  practical  condition  of  .symmetry,  determining  the 
choice  r>f  the  number  of  slots  in  the  armature  core,  will  be  di.^- 
sussed  later. 

r  The  imjiortancc  of  symmetry  in  .series  parallel  windings  is 
great,  but  even  symmetrical  windings  give  unsatisfactory 
commutation  unless  they  are  provided  with  equalising  connec- 
tion.s.  The  need  of  such  connections  in  the  scries  parallel 
winding  can  best  be  explained  by  the  di.scu.ssion  given  lower 
down,  of  equali.sing  connections  in  general. 

Commiit'ilion  with  M'dtiplex  Windinf;.i. — MiJtiplex  windings 
pos.sess  tlie  advantage  of  .sjjlitting  u]>  the  process  of  commu- 
tation. In  the  ca.se,  for  instance,  of  a  four  jiole  10(»-ani])eie 
generator,  the  use  of  a  sim])lex   lap   provides  four  paths  in 


parallel  and  demands  four  brushes,  whilst  the  current  to  be 
commutated  at  any  one  brush  is  200  amperes.  If  the  same 
machine  were  pro%'ided  with  a  duplex  wave  winding  equivalent 
to  two  simplex  waves  in  parallel  it  would  behave  like  two  such 
simplex  waves  paralleled  by  ha\-ing  the  commutator  segments 
of  the  one  interleaved  with  those  of  the  other,  the  brushes 
being  thick  enough  to  touch  both  sets  of  segments  at  once. 
Since  each  se<;ment  would  belong  to  only  one  of  the  two 
simplex  sections  it  follows  that  as  it  left  the  brush  the  sparking 
would  only  be  such  as  would  be  produced  in  a  simplex  wave- 
winding,  delivering  100  amperes  per  brush.  The  second  sim- 
plex section  of  this  duplex  winding  would  imdergo  commuta- 
tion one  segment  later  than  the  first.  Thus,  by  the  use  of  a 
duplex  winding  the  process  of  commutation  would  be  split  up. 
Multiplex  lap  windings  are  required  only  for  machines  of 
considerable  current  output,  hence  the  thickness  of  brush 
required  must  be  great,  and  the  mere  medianical  difficulty  of 
ensuring  definite  and  uniform  contact  over  the  whole  of  the 
brush  face  becomes  considerable.  The  plexes  of  the  winding 
are  paralleled  by  the  brushes,  and  should,  even  momentarily, 
inequality  of  contact  occur  over  the  thickness  of  a  brush  the 
distribution  of  current  between  the  pie  .\es  woidd  be  upset  with 
consequent  overloading  of  individual  plexes  and  sparking  at 
tlie  corresponding  segments  of  the  commutator. 


[Note. — April  7,  1918.— The  author  has  just  been  informed 
that  Mr.  AV.  Cramp,  D.Sc,  was  the  originator  of  the  method, 
used  in  the  beginning  of  these  notes,  of  deriving  the  lap-wound 
driuu  from  the  ring  winding  by  stretching  out  the  internal 
wires  of  the  ring  and  laying  them  on  the  periphery.  The 
author  came  across  the  method  originally  in  Mr.  Cramp's 
excellent  little  book  on  Armature  Winding  ;  but,  finding  it 
afterwards  used  by  other  authors,  was  not  aware  that  Mr. 
Cramp  was  the  originator  of  the  method.  The  extension  of 
this  method,  so  that  by  it«  aid  all  s\nnmetrical  forms  of  drum 
windings,  including  the  sim])lex  and  multiplex  wave  windings, 
may  be  derived  directly  from  the  ring  winding,  is,  so  far  as  the 
author  is  aware,  oritrinal.] 

(To  6c  coiU ill  lied.] 


Further  Notes   on    American  Methods  of  Handling 
and    Storing   Iron    Ore   and    ()oal. 


In  the  ■■  Materials  lliiiulliii^;  "  Nunilicr  of  'I'm;  Ki.k<tiiician  • 
Mr.  (i.  II.  Hiiti'liinHiin  dealt  with  the  methdils  of  handling  nnd 
RtorinK  ore  anfl  coal  at  the  Lake  jMjrtH.  The  nii>|>,  which  is  jiivcn  on 
p.  8ii2.  wiui  unavoidahly  held  over  iit  the  time,  and  in  view  of  the 
argent  need  of  reform  at  home  we  take  the  o|i|M>rtiinity  of  K>vi^^ 
further  |MirtieularH  of  the  methodx  and  mn<'hinerv  in  om'  in  .\merira. 

Rcfereni'c  lo  the  lijot  i>f  the  eiigineerinn  ne«si>a|HTH  shown  tluit 
deTn!o|iment  m  prtK'eediuK  at  a  rapid  rali'.  Of  the  many  rerrnl 
nrtich-H  that  have  hct'n  written  on  the  inil)je<'t,  those  i-onlrilmled  hy 
Mr.  y  .1.  Wardeti-Stevens  to  our  rontciii|Miriiry.  the  "Cnlliery 
Guardian,"  nTi>  of  |Htrticiiiar  iiiteriiil.  After  nientioniuK  that, 
although  the  I'niled  Sttttc«  has  heltl  the  rword  of  hciiin  the  lariseiit 
roiil  proiliieiii^'  coiiiilry  the  ex|MirtH  have  Ihmmi  comparntively  xmall, 
Mr.  WardiMi  .StiMMis  expri>ji«i"«  the  opinion  tlmt  it  ix  doiilitleivi  the 
Intention  of  the  Slatt-H  In  cxlrnd  the  overyea  iiiarUet»  for  iln  roni, 
ond  he  dewrihecl  at  some  IrnKth  (lie  eiial'iihi|ipiiiu  applinniitt  at  the 
viirioiis  Aim-rnaii  |»irtH. 

One  example  is  worth  r|iioliiiu.  Thci  coat,  MnleH  Mr.  Warilen- 
Sicvent.  in  rail  lioriii'  (rom  the  niiiieM  an  iivernue  dmlunrr  of  nhoiit 
4(MI  iiiildN  in  train  IoimU  nf  approximately  ri,<NN)  toiix,  nnd  the  ntornKe 
HiiliiiK  traekH  at  tlii<  |Hirt  |Neu|Mirt  Noun),  amount  inx  to  72  inilrM  in 
leiiKlh,  are  eapalilr  of  aci-oiiimodatinu  no  less  than  I.IMNt  railway 
wnuoim.  To  «ive  a  (iirlher  iiiiliration  o(  Ihi-  I'vtenl  o(  the  ronl  Irndii' 
it  may  lie  mi'iitioiiril  that  thi-  I 'lii<Ma|N'nki'  .V  Ohio  Kailway  <'o.  |mik. 
»«>Msi-M  alioiil  :|||,IMNI  uiiyoiis  for  I'oal,  many  of  whn  li  are  of  larne  ra|>i\- 
I'ity  ."lit.  7r>  anil  liHi  Ion.:.  From  one  of  the  |iin»  at  this  |Mirl.  T.'ltMt 
toiiH  of  coal  wrrv  loaileil  iii  2{  liiiiir»,  which  Gorrr«|Kiudii  lo  an  avorn((P 
londlng  •pcrfl  of  over  2,7(N)  toitu  per  hoiir. 

•Dcoemlirr  14.  Utl7. 


It  i.M  prolialile  tti.it  the  bii;  w.i;;oii  lia,s  i(Mitriliut<il  largely  to 
the  higli  eflieieney  of  .Vmeriraii  methods,  and  there  st-t-ms  to  l>o  ft 
teiulenoy  .still  further  lo  iiien-a<<e  the  .si/.e.  Thus,  for  the  Virjiiuia 
Knilwiiy  four  al|.>it«>el  wiigons  have  rtvently  liccn  coi\stnict«l.  eneh 
of  wliieh  i»  intended  to  carry  120  toits  of  ronl.  These  wn^oiu. 
which  are  .siipjmrled  on  two  six-wheel  lio(;itw,  art-  each  XiU.  7  in. 
loiii!  overall,  the  lioily  leimth  lieinu  .'itlft.  iiisiilc  and  the  width  insido 
!•  ft.  SJ  in.  The  iiiaMiiium  liei^ht  ahove  rail  lex  el  is  1 1  ft.  1 1  in.,  and 
the  total  weight  of  each  em]ity  wai;on  i.s  H.'t  tons  Of  the  totnl 
wi'i):ht  of  the  londetl  truck  over  78-4  ]VT  cent,  is  due  lo  the  ciwl  l>eiii)Z 
carrunl. 

.'\niilher  oiit.stnndin):  feature  of  .-Vmeriran  praclie^  i»  the  simple 
melhods  adopleil  at  many  of  the  prinei)>«l  ]iortx  for  .slorinv  ond 
lo(idiii|;  coal  ami  ore.  These  were  fiill_\  ilcs.rihisl  l>y  Mr  lliitcliin.son 
in  the  iirtiilc  refcrnsl  lo  aliove.  anil  Via.  2.  sliowinc  a  t\  pi.  .il  ilisU  or 
jiier  at  Diiliith,  has  hivn  prc|>are<l  from  a  pholof:raph  kiiullv  ^iipphetl 
liy  Mr.  lliitchniNon.  The  iI.hK  is  of  stts-l  and  concrete  isuislriiction, 
Ndft.  .'i  in.  hi>;h.  ."ill  ft.  wide  and  2.:tlH  ft.  loiii;.  ami  liiw  a  nlorago 
ca|iAt'ity  of  ll.'i.2lHI  Ions.  The  ulecl  rhiil<*s  are  l>ein(!  lowrnil  for 
loading  ore  mill  one  o(  the  liiriter  vnSM'ls  on  thetlrt-at  Lakes.  It  is  liy 
meiilit  o(e<|inpiiii'iil  such  asthis.aloiiK  williKUilable railway  fiicilitini, 
that  the  .\iiicii  rii|mmr«  can  loud  a  lO.lNK)  to  12.<N)(l.ton 

lioal  in  from  t  In  i  . 

An  ore  dock  \  .  elevated  lri>stle  so  Im-alixl  ihni  ves.soli» 

may  lie  loadeil  Miuiill.iiicoiisly  nt  two  sidc«  of  the  strncluiv.  The 
nrraiiKeineiil  is  such  thai  ore  ma\  he  diim|>e<l  Irom  ImiIIoiii  discharve 
wii^oiiN  to  hins  sitiinl<<<l  uiiHet  the  tracks,  u hence  it  may  he  s|tonled 
hy  uravily  lo  the  holrU  of  veoncls. 

At  the  l>o)(iniimg  of  llllrt  there  were  «ome  W  dookii  of  thin  type  on 
the  (ir»al  Ijilc*.      Of  these,  no  le>w  ihnn  2^  «n>  of  limher  con«trilc- 
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tion ;  but  these  are,  for  the  most  part,  of  small  capacity.  Seven  of  nine  trucks  each,  making  a  total  capacity  of  nearly  60,000  tons  of 
the  docks  are  of  semi-fireproof  construction.  The  ore  dock  built,  ore.  The  inclined  bin  floors.  Fig.  3,  span  directly  between  the  bin 
during  1916,  for  the  St.  Paul  &  Sault  Ste.  Marie  Railway  Co.  at      walk,    which  are  12  ft.   from  centre  to  centre.     The  U-ft.   steel 


in;.    2. liio.N    Wht   i>u<.K,    HAVl.N 


tJTOKAOE   C.VPACITY    1 15,2(XI   TOSS. 


«'..J  ^^j(:*fc;;iMp:;!|l!i^:i;iM^i;f;({ju|.- 


AMhlnnd,  Wiwoniln.  i«  i>f  n'lnfon-wl  roniTflr  •     Tl 
"""ft    Wdh  libovn  w.tlrr   li'vrl   nnil    \,\'.\'i   U.    !•  ' 
•"  fl.  of  luiiii  ri'to  iipiirivioh  trt'-tii'.  ttoit  ft    .•( 
fl.   .if  frii.lir  .l.nk.      II  oontaiiui   l.V>  liinn.    I 

I   ..Miimring  Nowi."  AuRual  to,  \'><> 


Ohm  Dock. 


^iM«    of 


chutes  are  designed  to  carry  the  loiul  res\ihing  from  the  chut«8 
cloggiiijj  full  of  ore  weighing  170  lb.  j>er  cubic  foot.  They  are  not 
counter-weightcti,  but  arc  rnisotl  and  lowered  by  mo;ins  of  eleo- 
trically-0[)cratcd  hoi.sts  looatctl  on  llu>  upj>or  dock.  Those  hoists  are 
dcaigne<l  to  raise  or  lower  each  ohuto  in  32  scooiuLs.  and  they  are 
arranged  in  grou|xs  of  10  connected  with  a  lineshaft  which,  in  turn,  is 
geared  to  a  25-ii.p.  motor.  The  \ipj)cr  dock  is  lighted  by  15  rows  of 
five  incandescent  lamjis  each,  suspomlctl  from  wire  cables  miming 
across  the  dock  botwin-n  30  ft.  stool  iwlcs.  Incnndoscont  lamps 
fitted  with  suitable  rctlectors  are  provided  for  illuminating  the  in- 
terior of  the  bins,  the  door  platforms  and  dock  fender.  ProvL«ion 
has  boon  made  at  the  outer  end  of  the  dock  for  a  future  ox- 
ton.-*ion. 

Further  reference  may  bo  made  to  the  new  coaling  pier  of  the 

Hallimoro  A   Ohio  Railway  Co..  at   Baltimore.   Fig.  4,  which   was 

briolly  doscril)od  by  Mr.  Hutchinson.     Tbi.s  is  said  to  bo  the  largest 

export  coal  pier  in  the  wnrUl,  and  with  it-M  nuvhanical  i<(|ui]<mont  it 

can  ship  12  inillion  tiMi.s  annually.*     It  was  tlcsirod  to  Imid  largo  ships 

quickly,  and,  at  the  same  time,  to  handle  small  shipments  \\itluntt 

interfering    with    the    larger   ojH-rat ion.s.     The    comiwiny    thereforo 

docidinl  u|X)n  a  .Hy-tom  of  dum}N-rs,  belt  conveyors,  travelling  towers 

which  the  conveyors  mount,  and  en>s»  conveyors  on  the  towers. 

S^mw    ido«    of    the    niagiiitude    of     the    plant    will     bf    gatliorvd 

fnuu  thefait  that  it  can  hnnille  T.lMtlMonsof  ciutl  jx-r  hour. 

F.a<  li  car  duni|HT  empties  into  a  lowering  bin.  a  hopjx»r 

uiulcr  winih  supplies    throe    short  foiHler    l>clts.      Two  of 

the7«e   for  oil)  h   duui|>pr  feetl  the  niaiu  lU>in.  loading  l>olls 

and  [wiss  the  full  length  of  the  pier.      Tbethird  ilelivors  to 

another  conveyor   carritil   on   an   inrline»l   bridge.      Tho 

linvor  end  of  this  bridge  pivotx  at  the  di.sclinrge  end  of  tho 

••hort  <-i<nveviir.  while  the  •up|i<irt    near  tho  eiMitre  trnvl^lM 

'.    HO  that   (lie  conxeyiT  fan  Ihj 

jioinl   HI   what    is    <>llisl    tho 

1  mil  of  the  pier.     Thii-.  I  hero 

.III'    loiii    (III  III.   l.>.i<liiiK    U'lts,    niid    over    thorn  a   laryp 

lialaiiriiiu   bin   fi<<l   from    two  eimvovors  on  two  inclinwi 

• '  ••  '    ■        From  the  b=il  i '  •■■    ■■    '  '•  '  'v  it. 

ii\eyiir'".on'  i  lin 

'  (he  jiiiT        !  ind 

ninin   Mtm  is  n  loadiitg 
niiilar.   Iioing   trnxt'lliiiK 
I  nil    U'lls    snd    cnrriod    on    • 

trnck^RX"'  anil    trimuuiit!   boll".     ICaoh 

tou.        '  '     '•     •  '■  » '"-e  nl 

111.  Hies 

II    Ml  ■  iii-o 


854 


THE    ELECTRICIAN. 


April  12,  191^ 


the'empty  main  belt  doubles  back  and  passes  under  the  tower,  on  out 
to  the  end  of  the  pier  and  back  to  the  dumper. 

The  cross  conveyor  has  three  kinds  of  motion.  The  belt  can  be 
run  in  either  direction  to  load  ships  on  either  side ;  the  conveyor 
frame  can  be  moved  longitudinally,  so  that  the  belt  ^vill  discharge 
3.5  ft.  beyond  the  side  of  the  pier,  and  it  can  be  raised  and  lowered 
within  a  range  of  27  ft.  to  conform  to  the  height  of  the  vessel,  the 
incline  for  the  main  belt  being  raised  accordingly. 


horizontal  position,  minimising  the  fall  of  the  coal.  The  pan  is  then 
lowered  to  an  angle  of  50  deg.  and  a  gate  over  the  hopper  automati- 
cally opens.  At  the  same  time  the  feeder  belts  start.  When  the  pan 
is  raised  the  gate  automatically  closes,  and  the  feeder  belts  also  slip 
automatically  before  the  15-ton  hopper  is  empty.  Thus,  there  is 
always  a  cushion  to  receive  the  coal  from  the  lowering  bin. 

Coal  can  be  taken  from  the  hopper  by  any  or  all  of  the  feeder  belts 
at  any  time.      The  balancing  bin  is  divided  into  eight  units — ^four 


^-f-iean  Lotv  Wafer  Level 

ELEVATION 
Fig.  4. — C'colixg  Pier  \t  Baltimore, 


In  a  .similar  manner  each  trimming  belt  serves  a  trimming  towers 
there  being  one  such  tower  on  a  special  track  on  each  side  of  the  pier. 
The  belt  passes  up  an  incline  on  the  tower  and  discharges  into  a 
hopjier,  which,  in  turn,  feeds  a  conveyor  on  a  swinging  boom. 

Normally  the  bulk  of  the  coal  delivered  by  the  car  dumpers  is 
bandied  by  the  main  loading  belts.  During  the  moving  of  the 
towers  from  one  hatch  to  another,  howcvci-,  wlicn  these  belts  are 


Kid.  •*.— .Mi:ai>..Miiiiiimo!<  .Sciikknino  I'i.ant. 

unalijr  U>  lnl«i|t 111-  ( o.il.  it  nm  Ik-  (livcrUil  into  I hp 5,(K)0.lon  ImliiiiriiiK 
rrwrroir.  ..i.l  tl.r  .lM.n|,i„^  „(  ,.„„  ,„.,.,|  „„,  .,,„p  ConviTBrly,  two 
ot  lh(>  (.      ■  ;tn  !«•  »«i|  troiii  tin-  IhiIimiiIiik  bin  in  riiitc  th(- 

flnm|ipr  ,  '  Xlii-  IriniiMJiiu  l.ilN  also  iiro  fed  from  the 

l.il 

I'liliiiy..  of  till-  conl  rfirji  diini|Hr  iinpliow  Into  a  I2»l- 
•■  '■  or  [.(in,  Hlii.h  \-  piilli-l  up  during  the  diiinpinu  lo  ii 


trimming  hoppers  with  750  tons  capacity  each,  and  four  storage 
hoppers  of  500  tons  each.  The  latter,  as  shown  in  Fig.  4,  feed  the 
middle  t\^o  of  the  four  loading  belts.  The  discharge  gates  of  the 
balancing  bin  are  controlled  from  the  various  towers. 

The  operation  of  the  belts  for  any  given  unit  is  automatically 
interlocked  to  render  the  flooding  of  a  belt  impossible.  When  a 
unit — belt  and  tower— is  put  into  operation  the  shuttle  belt  starts 
first,  the  main  belt  starts  about  three  seconds 
later,  and,  finally,  the  feeder  belt  starts. 
Thus,  each  belt  attains  full  speed  before  coal 
is  delivered  on  to  it.  When  the  unit  is  stopped, 
the  belts  stop  in  reverse  order. 

All  the  belts  have  tliree  speeds,  namely 
250  ft.,  375  ft.  and  500  ft.  per  minute.  The 
jmrpose  of  thLs  is  to  permit  the  proper 
handling  of  the  various  grades  of  coal  to 
minimise  breakage.  The  speed  is  absolutely 
lotit  rolled  by  the  superintendent  of  the  pier. 

The  entile  plant  is  electrically  operated. 
Subject  to  this  speed  control,  and  to  emer- 
gency buttons  every  20  ft.  along  the  con- 
veyors, by  which  the  machinery  can  be 
stopped,  but  not  started,  the  operation  of 
each  unit  is  controlled  from  a  cab  on  the 
tower.  This  control  includes  the  movement 
of  belts,  shuttle  rams,  trimming  boom  and 
the  lowers  themselves. 

.\s  mentioned  above,  the  total  capacity  of 
the  ])icr  is  7,000  tons  per  hour.  With  12  men 
one  unit  will  toad  a  7,000-ton  vessel  in  3  or 
'■\\  lionr-s.  This  compares  with  7^  hours  at 
the  1)1(1  pier,  with  75  men.  In  other  words, 
with  the  new  equipment  7,000  tons  of  coal 
can  be  loaded  with  an  expenditure  of  30  to 
45  man-hours,  as  against  50.'l  ii\an-hours 
with  the  ohl  arrangements. 

It  slio\ilil  lie  mentioned  that  with  the  new 
(•(|uiiimcnt  more  than  one  unit  can  woikona 
.ship,  as  each  lower  has  the  range  of  the  whole 
"(Kt-ft.  pier,  except  at  the  ends,  where  widths 
"f  about  35  ft.  for  each  unit  limit  the  travel  of 
eiuli  other.  .Xdjacent  In  the  pier  are  storage  and  shunting  yards 
for   the   loaded   and   einptv   triieks,   which   arc    nlainly  of   50    tons 

I  lie  priMlice  of  keeping  stonige  coal  \niilcr  water  in  large  basins  is 
extending,  and  a  very  large  storage  basin  of  this  kind  has  recently 
been  i  (inMliiietcd  at  an  elecliic  generating  station  nt  J'ittsbmijh. 
Til.'  bii.m  IN  7!ll  fl    l,v  l.',:i  fl    Ml   11,,-  lioltcm,  25J  ft.  deep,  with  siilc 
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slopes  of  45  (leg.,  and  top  dimensions  of  740  ft.  and  102  ft.  Its  capa- 
city is  100,000  tons  up  to  the  top,  or  150,000  ton.s  \Tith  the  coal 
heaped  up  above  the  water  line  to  a  total  depth  of  40  (t.  Coal  deli- 
vered from  drop- bottom  railway  wagons  is  discharged  into  a  hopper, 
from  which  it  passes  in  a  crusher,  and  is  then  carried  by  a  conveyor 
to  a  4,o00-ton  bunker  over  the  boiler  room,  or  fed  to  a  15-ton  electric 


basin  as  desired  and  delivers  it  to  the  15-ton  wagons  for  transfer  to 
the  crusher  or  boiler  room 

Fig.  5  gives  a  good  general  idea  of  the  arrangement  of  the  detached 
traversing  screening  plant  in  use  at  the  Pittsburgh  and  Lehigh  Coal 
Dock  at  Duluth,  and  for  further  particulars  of  one  of  these  screening 
plants  the  reader  is  referred  to  The  Electmcus,  .July  23  and  30,1915. 


I. — TitAVEi.i.isc!  CuNK.  wTfH  H>-;v4);.vi v  ;  .IiB  FoK  Uxw.iPiso  , 'Stocking  ASD  Rkcuaimixc  CoAU 


slilotippim;  wagon,  which  discharges  over  the  side  of  the  storage 
biiHin.  Coal  brought  by  river  barges  is  unloaded  by  a  4-ton  grab- 
bucket  and delivered  to  other  15-ton  wagon.i.  which  convey  it  to  the 
cruMher^or  to  the  storage  bu.sin.  The  triniiuing  L-*  done  by  an  elei- 
trically-driven  locomotive  cninc,  which  travels  on  a  jMiir  of  standard- 
gauge  bill-'  20  ft.   apart      The  game  crane  recovers  coal   from  the 


KIg.  6  is  interesting  tn  those  who  are  accustome<l  to  ."ieeing  coal  un 
loaded  by  slow-moving  and  une<'onomical  steam-driven  locomotive 
cranes.  The  partiiiilar  crane  illustrated,  which  is  installed  at  the 
l>a  Helle  Iron  Works,  Kollinsbee,  West  Virginia,  is  of  the  travelling 
cantilever  type,  and  Is  e«|uippo<l  with  a  3-ton  el«msht4l  grab  bucket 
for  luiloadlng.  stix-king  and  reelaiming  coal. 


Magnetic    Flux    Distribution    in    Annular 
Steel    Laminae. 


A  conlrdditiofi  unrler  the  above  title  to  the  "  I'roccedings  "  of  the 
.Xmericaii  Institute  of  KK-<tricnl  Knglno-rs  by  I'rof.  A.  K.  Kennelly 
anil  Mr.  I'.  I..  Alger  contains  an  intert'.stiiig  e\|H'rimonlal  study  n( 
the  distributinii  of  magiielji'  fluv-density  <■>  ring  lamina*.     .Viiinn^ 

•  he  chief  com  liisumH  arrivetl  at  the  following  may  bo  noted  :- 

1.  The  flux  driMity  diller^  in  dilTerent  belts  of  an  nnniibir  Mrel 
lainilia.  uii'Iit  a  rircuiiifereiilial  impriwMisl  iiiiiktnrtnmotive  fon-o 
from  11  diHlrilnit'il  ring  wimlitig  (radial  dlHtorlioiifftliix-ilniiiily). 

2.  The  iliHtortioii  iHi'iirriiig  IkiiIi  with  coiiliiiunu-i  nnd  alternating 
miiunetomotive  fiircrM  inny  l>e  markol  at  low  drnHitii-n.  At  high 
frei|ueneiej«,  llu\  'li'n«i»v  di««»r»ioii  ih  riimplirate<l  by  »kiii  elTwl*. 

:i.   With  alt.  rn   t  tive  (ore's  n  distortion  m  rnistetl 

HI  I  III'  iillcriMiiii  '  '    (iiriii,  iu<  well  H.1  in  tin'  inn^imiim 

.  \.  ill-  Ibn  ili'iHil\  '   I.  IS  Its  own  density  uml  I's  nwii  waxe 

f'lirii.  Kxl^'rtml  lull  iIuxcm  liaxe,  in  general  tlm  iiiimI  liihtoitisl 
Hiivr  forms. 

I.    Thn  iiiagnitiidi-  of  lliixdemiity  (I'niortiiiii  iiiiiy  U-  dpIliiiHl  ax  the 

•  lilIi'r>Miif>  iH'twn'ii  til)'  insiiie  and  outside  Mux  ■■•■iisities.  iliviilml  liy 
1  lie  lliiX'driMity  lit  • '•■■  v'XMMPtr'enI  nienn  rndiiiii.  In  ihr  eiiM* 
r(<|M>rle<l,    the    ul...  'iiig  curn-nl    lliix  density    illatorlinn 


i|>pro\iiii:il<  I . 


o  08  at  low  ilriistli»«i. 


5.  The  magnitude  of  flux  density  distortion  depends  iiivin  the 
width  radius  ratio  of  the  lamina,  or  the  width  of  the  lamiii't  diviile<.l 
by  lis  geometrical  mean  radius,  amounting,  in  one  cii.so  examiiu>»l, 
to  <t'224.  The  smaller  this  ratio,  other  things  Wing  isjual,  the  les» 
the  distortion. 

•I.  Kor  a  given  width-radius  ratio,  the  llux  dciwity  distortion 
de|M'iiils,   to  n   lirxt    approximation,   on   the  ratio  of   i  -i 

rrliii'tivity  n  to  the  total  relui'livity  i-  in  the   gouneli 
Over  the  as<-eii<tmg  Rtraight  range  nf  the  rebutivity  ml'  i 

thi.s  ratio  is  liv«i  than  unity,  no  that,  at   least   in  the  i.nilii  ;. 
riirreiil  ihm'.  the  diKttirti.m  will  lie  less  than  the  width  r.idni    i    •  - 
over  this  langr.     I>n  the  d<<xerniling  branrli  o(  the  gr.tpli  the  raii"..  i> 
will  Ih>  greater  than  unity,  so  llmt  at  bm  v.iliii-"  ol  It  .iiid  H  the  dis- 
tortiim  is  liki'lv    to  exeivd    the  width   radius    lalio  (U4o»    H      I  .  H 

tl,IH»(lin  theius..  re|H>rted). 

7.  When  (lie  iii.igMi'tii'  rharaelrristien  of  kIwI  lamiiin-  are  lo  be 
iiii'iv<iirr<l  Willi  pnvisiiiii,  .small  width  ratlins  ratuw  should  Ik-  iiws!. 
Ill  order  to  nvnid  prrom  due  to  llux  ilensilv  dislorljoii.  However, 
curves  derivnl  (mm  annular  lainiiin-  an>  all  »ubj«vl  to  diMorlion 
1  rr  "       ■  'v    .'  n-itir*. 

PI    nnnuliir    lamiiia>    under    Miiiisoidal 

n'  I  rtr«'  exi«grrat«i  by  the  prtwciUT  o( 

liiriii"ia  ■!  Ill  llif  MUioiii  belt  IlliXca. 
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The  Importance  of  Chemi- 
cal Science. 

There  is  a  good  deal  of  truth  in  the  view  that  whereas 
applied  science  in  the  form  of  engineering  is  not  easily 
hidden,  the  effects  of  chemical  science  in  industry  are  by 
no  means  so  evident.  A  Forth  Bridge,  a  "'  Mauritania," 
or  a  new  aeroplane  at  once  seize  the  public  imagination, 
for  they  are  complete  in  themselves  and  are  perfectly 
tangible  evidence  of  a  continuous  advance.  But  what  does 
the  man  in  the  street  know  of  sulphuric  acid  or  of  washing 
.soda  '!  The  former  he  may  know  under  the  name  of 
vitriol,  of  evil  fame,  and  the  latter  he  accepts  as  one  of  the 
cheapest  of  domestic  commodities  ;  but  he  does  not  realise 
that  any  remarkable  chemical  achievements  have  been 
concerned  in  their  production. 

We  are  led  to  make  these  remarks  by  the  appearance  of  a 
small  volume  entitled  "  ^\  hat  Industry  Owes  to  Chemical 
Science,'*  by  Messi-s.  R.  B.  Pilcher  and  F.  Butler-Jones. 
In  a  short  introduction,  written  by  Sir  George  Beilhy. 
the  a.spect  of  the  case  to  which  we  have  alluded  is  point(>d 
out.  and  the  view  is  e.xpressed  that  it  is  desirable  to  en- 
lighten the  general  public  as  to  the  important  part  played 
by  applied  chemistry.  We  congratulate  the  authors  upon 
the  attempt  they  have  made  to  remove  this  state  of 
ignorance.  The  book  includes  IS  chapters  dealing  with 
a  corrctipondiiig  number  of  industries,  among  which  we  mav 
mention  minerals  and  metals,  coal  and  coal  gas,  dyes, 
explosives  and  cellulose,  rubber,  gla.ss,  photography, 
brewing  and  alcohol.  The  book  makes  interesting  reading, 
and  it  not  written  merely  in  popular  style,  so  that  it  will 
ajipeal  rather  to  the  educated  public  than  to  the  public  at 
large.  Kvi-ry  •■ngineer  should  find  it  of  interest,  and  man\- 
would  certuitily  benefit  by  a  |)erusal  of  its  pages,  tor  we 
regret  to  hay  that  frerpiently  engineers  do  not  realise  the 
inrlebtfdnenH  of  inilustry  in  general,  and  engineering  in 
particular,  to  ihi.s  branch  of  .science. 

From  the  jmint  of  view  of  the  reader  who  has  a  general 
knowbnlge  of  chemistry  it  will  be  felt  that  there  have  been 
two  general  d»'ve|ii|im<'nf»  in  recent  years  of  more  than 
iiHual  imjiortance.  One  of  these  is  described  by  the  general 
term  "  calaly.siH."  This  term  may  be  defined  as  a  mofle 
of  fiMilitatiiiK  the  reaction  between  two  borlies  l)v  the 
mtroiliirtioM  of  H  snuill  <|Mantily  ol  a  third  body,  which 
a|.pareiitly  undergoes  no  change.  The  catalytic  action  of 
platinum  in  promoting  eoriiluiHtion  \n  a  classic  example. 
The  uctioiiM  Mhich  take  place  are  mmiewhat  obscure,  and 
th«!  nubject  did  not  ut  finit  attract  any  great  attention, 
in»>re  purticidarly  owing  to  the  fact  that  catalytic  reactions 
iippeiirifl  to  be  uncertain  in  their  character.  This  iincer- 
t.iinty  in  now  known  lo  be  due  \i,  catalytic  poisons,  and  it  is 
reflliKed  tlmt  MU'h  reactions  arc  fai  more  general  than  was 
Ht  one  tiMM-  Hiippoweij  ;  in  fact,  catalytic  methods  now  bid 
fair  to  tranHfiiMn  many  cliemiial  industries.  To  nxiilion 
but  n  lew,  we  may  taki'  the  conlai  I  process  for  the  maim 
factiire  of  milphurie  acid,  which  i.n  now  used  vi-iy  'Migely 
where  Hiilphiir  n.  available  an  distinct  from  mineral  hii! 
phidm  ;  and  'hi  livdiogenution  of  oils,  sometimes  called 
fat-bardeiM'  now  a[iplied  on  an  extensive  Hcaie. 

*  I  '    .nM,iI.|i'  niel  (  ,,  .  I.nl  .  :i.,    ,„.| 


Another  extremely  well-known  example  is  the  synthetic 
production  of  ammonia  by  the  Haber  process,  in  which 
nitrogen  and  hydrogen  are  combined  directly  under  the 
influence  of  a  catalyst.  This  process  now  appears  to  be  the 
backbone  of  the  methods  employed  in  Germany  for  the  pro- 
duction of  explosives. 

The  other  remarkable  development   of  a  fundamental 
character  is  the  application  of  electrical  methods  to  chemical 
manufacture.     Electrodeposition  was  in  use,  notably  for 
the  refining  of  copper,  many  years  before  a  serious  advance 
was  made  in  other  directions.     The  electrolytic  production 
of  aluminium  followed,  and  then  as  electric  energy  became 
cheaper  an  advance  was  made  into  other  spheres.     As  a 
result  of  laboratory  work  on  the  electric  furnace,  calcium 
carbide  became  a  commercial  product,  and  now  the  electric 
furnace  is  used  in  a  variety  of  ways.     Among  the  most 
important  furnace  products,  ferro-alloys  undoubtedly  take 
a  prominent  position  :    thus  we  have  ferro-silicon,  ferro- 
chromium,  ferro-molybdenura  and  others.     These  are  not 
so  dependent  upon  cheap  energy  owing  to  special  qualities 
which  are  desired  and  for  which  it  is  worth  while  to  pay. 
in  the  case  of  ordinary  steel,  hcwever,  the  question  of  cost 
becomes  more  important.     Nevertheless,   electric  steel  is 
advancing  rapidly,  and  in  some  countries  even  the  electric 
smelting  of  iron  ore  is  a  commercial  proposition.     Among 
other    electrochemical    products    of    importance    we    may 
mention  artificial  graphite,  alkali  and  bleach,  phosphorus, 
carbon  bi-sulphide  and  certain  abrasives  and  refractories 
which  have  been  found  to  be  particularly  useful.     Mention 
should  also  be  made  of  fused  silica,  which  is  now  used  for 
chemical    apparatus,    and    whose    production    would    be 
impossible  but  for  the  electric  furnace. 

Thus  the  electrical  engineer  may  feel  satisfied  that  he  has 
contributed  materially  to  the  advance  of  apphed  chemistry  : 
yet  the  work  of  the  electrocliemist  is  often  somewhat  over- 
looked, like  that  of  the  chemist  pure  and  simple. 


RevlcM'. 

The  Training  of  Our  Industrial  Forces.    By  H.  1\  L.  Okcutt. 

(Loiiiliiii  :  ■•  Engincorini;."')  I'p.  viii.-|-5u.  Is.  6d.  net. 
This  little  hook  is  a  reprint  of  three  articles  which  appeared 
in  '■  Engineering "'  in  August  and  September,  1917.  The 
author  remarks  that  schoolmasters  and  Government  officials 
can  do  little  more  than  they  are  doing  in  regard  to  manu- 
iiuturing  development,  unless  supjiorted  and  guided  by  our 
inchistrial  leaders.  Chief  among  the  ])r()bleiiis  wliieh  industry 
has  to  solve  is  the  attainment  of  the  right •  outlook.  "If. 
history  teaches  us  anything  it  teaches  us  that  the  pursuit  of. 
individual  gain,  to  the  exclusion  of  all  other  objects  and 
jirinciph's,  results  sooner  or  later  in  revolution.''  The  em- 
jiioyer  must  therefore  understand  that  labour-saving  ina- 
ejiinery  should  be  a|)plie(l  to  benefit  both  the  worker  and  the 
owner  ;  the  cuntinued  introduction  cf  such  machinery  involves 
luKher  wages  and  ti'is  will  ultimately  s<  Ive  another  iiroblem 
— the  matter  i  f  raisin;^  the  sehi-ol-leuving  age — liy  renu)ving 
tlie  ecinoii.ic  dillicull\   ex|)erieiiced  by  many  parents. 

Mr.  Orciitt  shows  how  ii'Mieiid  engineering  shops  tend  to 
he  disphued  by  highly  specialised  works,  an<l  how  the  training 
.«[  employees  must  be  ii(la|iteil  to  t  lis  change.  Management 
refpiires  training  and  select  imi,  even  nuin-  than  the  rank  and 
file.  Tlii.s  is  iiinstratiMl  by  (lie  i^reat  ael'ieveiuents  of  scientific 
iMiiim(.{enient,  for  I'Xiimiple,  in  tjie  work  of  Mr.  V.  VV.  Tavlor 
iind  iilhers.  Finally  lie  (Ji.s(\in.Ke«,  in  .succession,  llie  training 
to  I"'  iillolted  lo  various  classes  ,>f  workmen,  tltli-rs,  planers, 
piiilern  inakars,  Ac,  as  well  as  the  Inisiness  stafT. 

T'le  |ii(il)lem  dealt  with  by  Mr.  Oriult  is  an  important  (Hio, 
and  I  lie  l)ook  seems  t  us  to  lie  closer  to  realities  in  engineering 
edinnlion  ihiin  is  nsuiilly  the  eiise  in  diHciissions  4if  (ins  iiiilure. 
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Obituary. 


ROBERT  AVIXTHROP  BLA(  KWELL. 


By  the  sudden  death  of  Mr.  Robert  W.  Blackwell,  after  a 
very  short  illness  at  his  residence  "  Elnibank,""  Hanipstead, 
on  March  28th.  the  electrical  profession  loses  one  of  the  few 
remaining  and  best  known  pioneers  of  electric  traction,  and 
one  who.se  name  has  been  intimately  connected  with  this  most 
important  brandi  of  electrical  engineering,  both  in  the  United 
States  and  in  this  country,  for  the  last  .%")  years. 

Born  in  |sr)S.  Robert  Blackwell  s^rad  ated  as  M.A.  and 
B.LL.  at  Princeton  University,  where  he  was  a  contcmporarv 
of  President  Wilson,  and  afterwards  i)ractised  as  a  Councillor 
of  Law  at  the  American  Bar.  Attracted,  however,  by  the 
great  demand  for  mechanically-operated  street  cars,  the  need 
fur  which  was  so  urgently  felt  in  the  Uiiiteil  States,  he.  jointly 
with  .Mr.  Edward  \V.  Bentlev  and  Walter  II.  Knight,  [cundcd 
in  I.S8;i  the  Bciitley  Kniglit  Electric  Railway  Co.,  of  New 
York,  which  installed  and  e(|uipped  an  ejectrically-opi-rated 
tramway  svsteni  in  Cleveland,  Ohio,  opener!  for  traffic  in 
IKM.  and  which  was  the 
first  line  to  be  operated  elec- 
trically as  a  commercial 
undertaking. 

Blackwell,  as  a  i-ontenipor- 
.irv  of  Sprague,  \'an(ler]ioel 
mkI  Edi.son.  was  intimately 
— ociated  with  the  great 
jiioneer  work  carried  out  in 
the  U.S.A.  betwi'en  |S,><:i  and 
]88!t.  Sjieaking  in  Phiiad-^l 
phia  at  thesi.xth  annual  meet- 
ing of  the  Street  Railway 
AssiM-iation,  on  OctobiT  lit, 
18K7,  Blackwell  stated  :  -  We 
entered  the  electric  city  tram- 
way field  long  in  advance  of 
all  others  :  and  we  believe 
that  electric  .street  railwav.s 
for  city  service  <'an  be  used 
elTectively  only  where  the 
jiower  to  drive  the  car  is 
transmitted  to  it  from  a  gene- 
rating station."  ]|ow  true 
this  |irevision  was  has  bein 
am  ply  demonstrated,  alt  hough 
at  the  time  many  thouiiht 
the-  future  lay  with  thestora^je 
liattery. 

Blackwell  was  actively 
engagi'd  with  the  nuinage 
iiient  of  his  conifiany  until 
I88!».  when  he  transferred 
the  FJi-nlley  Knight  Com- 
pany °h  interests  to  the  Thonison-IIouston  t'ompany,  of  Lynn, 
.VlasJt.  lie  'was  shortly  afterwards  summoned  to  England 
to  give  eviilencr  before  Parliament  on  bi-half  of  tin"  first 
I  ill  |iromoled  by  the  Central  London  Kadwav  Co.,  and  it 
was  the  e,\pi'ri<-iire  he  gained  during  this  stay  which  showed 
liim  the  great  prospecfs  of  electric  traction  in  the  U)iited 
Kingdom,  and  wlnrh  eventually,  in  |8<.MI,  induced  Inm  to  take 
up  his  resiclenci'  in  tins  country.  In  I.'*'.'**  he  becann-  usso- 
ciati'd  with  .Messrs.  (JreenwiXHl  A  Biltliy,  of  LeeiN,  in  con- 
junction with  whom  h)'  opened  an  oHire  in  London  for  the  pur- 
pose of  intriHliicmi:  i-lectric  traction  on  the  trjimwav  systems 
in  the  United  Kiii«ilom.  Speaking  about  the  Uniti'd  Stait'-s 
liefore  the  Institution  of  Kleclrical  Kngiieers  in  IW2,  IJIack- 
weji  said  :  "  The  public  has  thnrou)(iily  nupporte<l  those  tnnii- 
ways  which  have  introduced  ejectrieity,  and  have  rewarded 
their  enterprise  by  gr<'»tly  iiicrenHed  palronaue.  That  electne 
traction  will  reci'ivi-  tin-  sunie  rtceepUmce  here  that  it  has 
already  gaiiii'd  across  the  water,  F  do  not  d<.>ubl."  Tune  nion> 
than    juxtilied    Mlackwell's    anticipations,    nltiioiigh    several 


years  of  arduous  pioneering  work  were  necessary  to  overcome 
the  opjiosition  of  inertia  and  vested  interests  "before  electric 
traction  was  definitely  established  in  this  country  In  1894 
Blackwell  founded  the  firm  of  Robert  W.  Blackwell  &  Co., 
which  ever  since  that  time  has  been  well  known  a-  one  of  the 
leading  firms  of  merchants,  manufacturers,  engineers  and 
contractors.  .VII  tho.se  who  have  dealt  with  this  firm  agree  that 
it  has  deservedly  acquired  a  reiiutation  .standing  second  to  none 
for  the  uprightness  of  its  dealings  and  the  quality  of  its  work. 
In  ISli.i  Messrs.  Blackwell  &  Co.  secured  the  contract  fTont 
the  British  Thomson-Houston  Co.  for  the  construction  and 
electrical  equipment  of  a  new  tramway  in  Bristol,  and  the 
work  they  there  carried  out  was  so  satisfactory  that  it  at 
once  secured  them  the  premier  jio.sition  as  contractors  in 
the  electric  traction  field.  The  very  great  financial  success 
secured  b.  this  first  electrification  on  a  commercial  scale, 
.served  as  an  incentive  to  many  others  to  follow  in  the  foot- 
steps of  the  very  enterpris- 
ing Bristol  Tramways  &  Car 
liage  Co.,  and  Bristol  was 
visited  and  inspected  by 
ilelegates  from  all  j)arts  of 
(Jreat  Britain  and  the  Con- 
tinent as  the  model  electric 
tramway  installation  to  be 
admired  and  copietl. 

As  I'ugineers  and  contrac- 
tors Messrs.  R.  W.  Blackwell 
were*  henceforth  connected 
with  a  very  large  majority  of 
all  the  electric  traction  svs- 
lenis  installed  in  this  country, 
and  they  supplied  materials 
and  engineering  advice  to  a 
large  number  of  Continental 
firms.  They  also  carritxl  out 
many  imjiortant  works  for 
''"n^lish  rjiilway  companies, 
including'  the  (Jreat  Western, 
the  (Jrcat  Central  and  the 
London,    Brighton    &    South 

•  oast  Hailway  Coni|Uinics. 
Till-  work  carrie<l  out  for  this 
Litter  company  includes  some 
of  the  mo.st  difticult  bita  of 
'  onstruction  ever  put  up  and 

•  lecti-d  under  the  most  un- 
f.ivourable  conditions.  The 
work  wa.s  c«rri«>d  out  to 
the  design  and  under  the 
supervision  of  Mr.  Philip 
consulting  electrical  engineer 
who  for  the  first    I.')  years  of 

BliK-kwell's  activities  in  this  country  had  In-en  intimately  asso- 
ciated with  him.  This  line  has  now  been  in  o|HTiition  for 
i>ver  nine  vears.  and  thanks  to  the  oKsi-rvation  of  the 
principles  alwa\s  inculcated  in  hi-<  >talT  by  Bla.kwell,  of 
never  diiinn  ba<l  work,  the  results  have  fully  justitied  the 
(onlidence  phici-d  in  him  by  this  conipaii\.  and  have  falsiriinl 
the  many  criticisms  made  again.si  thi"  ailoption  of  the  over- 
heail  system  by  this  coiuiNtny,  as  well  as  the  prophiTtW 
as  n-ganls  the  high  cost  of  maintenance,  frei|uent  failure» 
and  inti'iruptio  I  of  service,  madi'  from  so  many  .-ules,  when 
the  decision  of  the  Brighton  Coni|>aiiy  to  adopt  the  over- 
head system  (list  became  known,  .\t  the  annual  iiii>i>ting  o( 
the  Brighton  [{uilway  on  February  2,  I'.tli).  the  cliHiriiiaii.  I^ord 
]ie.HNboroiiL.di.  I'vprcweil  his  satisfiielion  at  the  iulmirable 
manner  in  which  .Me.Htir.i.  Blackwell  had  rarriwl  out  their  por- 
tion «if  the  contract,  and  testili<>d  to  the  exc«<llpnce  of  the  over- 
heail  work  and  the  |M-rfivtion  of  th<ir  ehvtrical  work.     A'*- 

k2 


Hi,\(  i\\vi:i.i.. 


Dawson.  .M.lnsl.C.E..  *c.,  the 
of  the  L.B.  &  S.C.  Knilwav  Co. 
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founder  and  chairman  of  Robert  W.  Blackwell  &  Co.  (Ltd.)' 
Blackwell's  name  is  a  household  word  with  all  those  interested 
in  or  connected  with  electric  traction  throughout  the  world. 

Wherever  anything  new  was  to  be  seen  or  experience  was  to 
be  gained  there  Blackwell  went  or  sent  his  engineers  or  repre- 
sentatives to  investigate  and  test,  with  the  result  that  pur- 
chasers always  came  to  him  for  information  and  ad\'ice.  He 
exhibited  in  1897,  at  the  Brussels  E.xhibition,  an  exhibit  which 
was  one  of  the  most  interesting  in  the  whole  British  section, 
and  he  was  a  member  of  the  international  jury  there. 

It  is  interesting  to  note  that,  although  American  born  and  a 
very  prominent  member  of  the  American  Societ}-  in  London, 
all  Blackwell's  associates  and  staS  were  British,  and  the  pre- 
.-(■ience  shown  by  him  in  selecting  men,  and  the  kindly  assistance 
and  ad%'ice  and  loyal  su])port  he  always  gave  his  stafi  has  re- 
sulted in  the  launching  of  a  great  many  engineers  into  the  promi- 
nent positions  they  now  hold  in  many  parts  of  the  world.  His 
motto  has  always  been  :  "'  You  cannot  afiord  to  do  bad  work  : 
the  best  is  only  good  enough." 

Xot  only  as  an  engineer  and  contractor,  but  in  many  other 
directions,  Blackwell  showed  an  initiative  by  building  up  a 
most  successful  roofing  business,  the  material  being  made  in 
hi.s  own  works  by  the  manufacture  in  this  country  of  appa- 
ratus and  materials  which  had  jjreviously  had  to  be  imported 
from  abroad,  and  by  doing  ever)'thing  he  could  to  encourage 
British  enterprise. 

He  was  for  many  years  chairman  of  Messrs.  Johnson  & 
Philips,  the  well-known  electrical  engineers  and  cable  manu- 
facturers, and  did  very  much  to  bring  them  to  the  high  pitch 
<>f  prosperity  they  have  reached  to-day,  and  he  was  much  loved 
and  respected  by  his  co-directors  and  the  employees  of  this  firm 
as  he  was  by  those  of  Messrs.  Blackwell  &  Co.  He  was  engaged 
in  a  pioneering  industry  and  keenly  felt  the  error  so  often  com- 
mitted of  imjwsing  too  stringent  conditions,  regulations  and 
penaltiejj  on  any  enterprise,  which  he  justly  contended  was 
largely  res|(onsible  for  many  industries  in  this  country  not 
making  any  .sensible  jnogrcss. 

He  had  many  outside  interests  which  cannot  be  referred  to 
here.  Sufficient  be  it  to  say  that  he  was  in  charge  of  most  of 
the  arrangements  for  looking  after  the  American  Military 
Miit-sion  during  their  visit  to  this  country,  and  that  he  wae  a 
great  supporter  of  the  American  Red  Cross  and  kindred 
Mocieties. 

He  wuh  a  nieniber  of  the  l{oyal  Automobile  Club  and  the 
City  Liberal  Club,  and  always  retained  liis  membership  of  the 
MunhatUiM  and  University  (.'lubs  of  New  York.  He  was  a 
[•riimin'rit  MaMon.  was  I'asi  Muster  of  the  Lodge  of  the  Nin6 
.MiiMiH  and  till-  founder  of  the  American  Columbia  Lodge,  and 
WUH  iiward<-<l  Luiiiinn  rank  fur  his  .Masonic  services. 

Him  nK'mory  will  \><-  kept  green  in  the  hearts  of  all  those  who 
littd  the  privijeg<-  of  liin  friendship,  and  nothing  was  more 
ehiiruricriittic  of  him  than  the  opinion  expressed  by  one  of  Lis 
oIde«t  friendn— ■■  lilaekwell  was  as  straight  as  a  die." 


CorrcHpondeiic:*' 


ASV.\(HUON()(-S  (JKNJOHATORS. 

TO   1IIK    KKITOIt   (IF   THK    KI.KCTIUCI AN. 

SiH  :  In  the  Kditorial  Note  on  p.  H25  of  your  last  issue  you 
.I'lviinre  certAin  urRumenlJi  imaiimt  ttsynehronous  generators 
whieh  at  fir»t  night  hitiii  pluuMible  enough,  but  lose  much  of 
their  force  (in  ciodcr  exHiiiitiution,  I  usk  your  jiermission  to 
iimli'  HI' h  .in  rxiuiiiniitiori  in  ihiH  letter. 

•  "■'  "  '"Ml'  N.  ill  lur  gap.  To  the  iiiechunical  instinct  of 
till-  .lyr..ii  i.  1  M  .  I  a  ((,i|,  „|  .'J  miii.  for  a  large  turbo  machine 
will  '•"'  '    inordinately  Hmall.     Somehow   lie  has 

iH-eomi'  .  '  .think  of  I  he  air  gup  in  lermnof  diumeter, 

|.  I, I'll,  ,11,0  i.'.'i  Iff  iM  (jnite  pripureil  to  denign  even  u 
•J  i,.r  •  i/.i|)  lor  a  1,170  K. Ill,  rotor  of  a  mueliine  niniiiiig  at  a 
1' H  I, I,., I:,  I  ,.  ..,l,,i,.„,  ,1  minute  and  huving  u  hhort  rotor; 
l"'l  wl'  ■  H|HeilH  and  u  rotor  of  2,(»l(i  mm.  in 

'•■"K'h  i  iiiicM  from  a  .'i  mm.  gap.     Hut  what 

iibout  luji  ',ulkugui   111  the  turbine  doportinenl }     He  has  no 


hesitation  iniadopting  even  a  smaller  clearance,  notwithstandiiii; 
the  fact  that  his  problem  is  more  difficult,  for  he  has  not  onlv 
to  consider  the  merely  mechanical  question  of  whipping,  but 
also  the  efiect  of  heat. 

Your  next  point  is  the  necessity  of  a  laminated  core.  Such 
rotors  are  used  in  continuous-current  turbo  machines,  and 
there  is  no  reason  why  the  same  construction  on  a  larger  scale 
should  not  be  used  in  an  alternating-current  machine.  Prof. 
Field  actually  prefers  a  coarsely  laminated  rotor  to  a  solid 
forging,  so  that  this  objection  has  not  much  weight.  It  is 
quite  true  that  Prof.  Field's  laminations  are  2  in.  thick  and 
rabbeted  into  one. another  ;  but  even  with  good  contact  there 
will  be  some  impediment  to  eddy  currents.  Moreover,  the 
P.D.  over  the  whole  length  of  a  tooth  is  less  than  half  a  volt, 
so  that,  even  if  there  were  no  lamination  at  all,  the  loss  by 
eddy  currents  would  be  inappreciable.  In  the  example  quoted 
by  you  on  p.  834  the  slip  frequency  is  only  0-3-5  per  second,  and 
it  is  ob\dous  that  with  so  low  a  frequency  the  loss  by  eddy 
currents  in  the  end  bells  must  be  quite  insignificant. 

You  draw  attention  to  the  reliability  of  the  phase  advancer 
in  the  asynchronous  as  compared  with  that  of  the  exciter  in 
the  synchronous  machine.  The  juxtaposition  of  the  two  is 
perfectly  legitimate  ;  both  machines  are  exciters  and  both  are 
essential.  There  is,  however,  a  considerable  difference  in  the 
amount  of  mischief  consequent  on  a  failure  of  either.  Although 
such  a  failure  is  extremely  unlikely,  it  is  interesting  to  inquire 
what  are  its  chances  in  the  two  cases.  The  exciter  must  be 
driven  by  mechanical  power,  the  advancer  drives  itself.  I  am 
here  referring  to  the  vibrator}  type  of  'advancer.  As  the 
mechanical  power  may  fail,  we  have  here  one  point  in 
favour  of  the  advancer.  Another  possibility  of  failure  may 
be  the  interruption  of  the  exciting  current  of  the  exciter.  This 
apislies  equally  to  the  advancer,  and  in  this  respect  the  two 
systems  are  on  an  equal  footing.  But  if  the  advancer  is  of  the 
rotary  type  which  requires  no  C.C.  excitations  we  have  a  point  in 
favour  of  the  as.vn?hroiio:is  principle.  The  exciting  circuit  of  the 
synchronous  motor  may  be  broken.  Here  the  asynchronous 
machine  has  the  advantage,  because  there  is  no  continuous- 
current  exciting  circuit.  Finally,  the  connections  between 
rotor  and  exciter  or  rotor  and  phase  advancer  may  be  broken. 
Here  we  have  again  parity  ;  but  as  such  an  accident  is  prac- 
tically impossible  with  the  short,  stout  leads  and  massive 
connections,  one  need  not  further  consider  this  case.  Wc  have 
thus  three  very  remote  possibilities  of  failure  in  the  syn- 
chronous .system  against  one  equally  remote  possibilit:y  of 
failure  in  the  asynchronous. 

Now  let  us  inquire  as  to  the  results  of  such  a  failure.  If  the 
exciting  current  of  the  phase  advancer  is  cut  ofE,  the  current 
in  the  stator  will  not  increase,  but  may  diminish  to  some  extent. 
The  power  factor  will,  of  course,  alter  very  much  for  the  worse. 
Instead  of  being  of  the  order  of  0-7  leading,  it  will  become 
something  like  0-9  lagging.  If,  on  the  other  liand,  the  exciting 
current  of  either  the  exciter  or  the  .synchronous  generator  fails, 
its  power  factor  becomes  considerably  worse,  and  the  current 
may  be  doubled  or  trebled.  I  do  not  tliink  these  considerations 
of  much  practical  inqiortance,  because  an  accident  of  the  kind 
here  discussed  is  extremely  unlikely  ;  but,  as  far  as  the  argu- 
ment has  any  weight,  it  shows  the  greater  reliability  of  the 
asyne^hrouous  system. 

What  is  of  ])ractical  importance  is  tlie  effect  of  accidents 
not  inside,  but  outside  the  central  station.  Here  the  advan- 
tage of  the  asynciironous  machine  is  clearly  established.  You 
<lo  not  criticise  my  statement  tluit  the  switch  aiul  protective 
gi'ur  for  the  asynchronous  plant  nuiy  !)<■  simpler  aiul  less  costly 
than  for  the  syimhronous,  so  I  take  it  that  you  agree  to  that 
jiart  of  the  |)ro|)osition  ;  yet  this  statement  has  been  challenged 
in  a  private  letter  by  an  old  friend  of  mine,  who  is  a  high 
a\llliority  on  dynamo  design.  As  others  nuiy  shuic  his  vtews. 
I  ask  your  jiermission  for  a  few  words  of  explanation.  The 
argument  I  used  in  the  discussion  was  that,  as  the  asynchronous 
mucliin^is  excited  from  the  'bus  bars,  its  internal  voltage 
iiiu  never  be  higher  than  (hat  of  tlu-  "bus  bars.  If,  then,  the 
'liui  bur  voltage  is  suddenly  lowcied  as  the  elTecl  of  an  abnorninl 
loud,  no  inordinate  rush  of  current  cap  be  expected  from  the 
usyachroiious    machiiu-,    whilst    the    synchronous    machine,, 
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being  excited  from  a  separate  source,  will  give  an  inordinately 
large  current.  Hence  the  nece.ssity  for  reactance  coils  and 
extra  heavy  circuit-breakers.  My  friend  points  out  that  this 
reasoning  is  unsound,  because  the  rush  of  current  is  not  a 
function  of  any  particular  method  of  excitation,  but  is  due  to 
the  energy  stored  in  the  magnetic  circuit,  whatever  may  be 
the  method  by  which  this  energy  has  been  stored.  Even  if 
it  were  phy.sically  possible  to  cut  off  the  excitation  at  the 
jnoment  of  short-circuit,  this  store  of  energy  must  be  dissi- 
pated, and  hence  there  will  be  an  abnormal  rush  of  stator  cur- 
rent. I  do  not  accept  this  view,  but  as  this  letter  is  already  so 
long  that  I  fear  you  may  refuse  it  if  further  extended  by  an 
analysis  of  this  theory,  I  jjrefer  to  take  the  line  of  least  resis- 
tance, and  answer  the  objection  on  its  own  ground — that  is, 
by  reference  to  stored  energy.  It  is  well  known  that  the  air 
gap,  and  not  the  iron,  is  the  principal  seat  of  stored  energy. 
The  air-gap  in  the  synchronous  machine  is  3  cm.,  that  in  the 
a.synchronous  3  mm.  The  stored  energy  (and  by  hypothesis 
the  mischief  done  by  the  rush  of  current)  in  the  two  cases 
should  therefore  be  in  the  ratio  of  something  under  10  to  1. 
—  I  am,  &c., 

Birmingham,  .\priN.  Glsbert  Kapp. 

THE  IMPRO^^SMEXT  OF  THE  TURBO-ALTERNATOR. 

TO   THE    EDITOR   OF  THE   ELECTRICI.W. 

Sir  :  Your  leading  article  in  your  current  is.sue  on  the 
subject  of  turbo-alternator  design  must  have  caused  surj)rise 
to  many  of  your  readers,  in  that  you  depart  from  your  cus- 
tomary ])oIicy  of  detached  and  scientific  criticism  ;  and  to  some 
of  your  readers  with  a  knowledge  of  metallurgy  in  that  various 
inaccurate  statements  are  made. 

With  regard  to  the  first  point,  it  is  only  to  be  expected  that 
there  will  be  differences  of  opinion  with  regard  to  this  as  with 
all  subjects  ;  but,  in  reviewing  such  matters,  one  reasonably 
expects  a  leading  scientific  journal  to  a.ssume  an  impartial 
attitude  and  support  statement  with  argument.  The  solid 
rotor  is  not  an  untried  construction  that  is  being  advocated 
by  a  biased  enthusiast,  but  is  a  construction  that  is  in  very 
general  and  surce.tsful  use,  and  is  the  standard,  and  in  some 
<'a.ses  the  only,  cimstruetion  of  many  leading  British  and  foreign 
makers.  This  fact  in  itself  would  not  to  the  scientific  mind 
))e  an  argument  to  rebut  any  specific  criticism  ;  but  it  is  of 
priinark'  importance  in  face  of  the  summary  statement  that  the 
solid  rotor,  exci-pt  in  snuill  sizes,  is  inherently  defective.  You 
liostulati'  that  such  is  the  case  without  any  attempt  at  proof, 
since  preceding  the  specific  points  to  which  y(Ui  refer  are  the 
words  that  they  constitute  mltlilioiinl  tlinirlxick:i.  if  your 
statement  w<'re  true  that  the  larger  sizes  of  solid  rotors  are 
iidierently  di'fe<-tive,  surelv  it  would  be  a  waste  of  words  to 
disciis-H  any  aililitiaiinl  ilrtmlxirks.  TlnTe  liciuK  1"  argument 
in  support  of  voiir  |iostuluti',  one  can  only  reply  in  the  );i'ii(Tal 
(runs  I  have  indicated,  and  completely  ilisprove  your  state- 
ment by  pointing  to  the  very  general  and  completely  suc- 
«-i'ss(ul  use  of  the  solid  rotor. 

I  am  of  the  opinion  that  the  words  have  crept  into  your 
luticle  liv  inadvi'rteiire,  ami  that  it  was  not  your  intention 
to  annoiimi'  to  the  worM  that  the  best  of  British  machines  of 
this  kind  have  primary  iedn-rent  defects.  It  is  true  that  you 
do  not  s|)erifv  the  decree  of  the  defect,  but  ill  till'  alisellce  of 
aiiv  c|UHiiliriition  the  Word  iinplii's  dcKree  us  well  as  principle, 
iiiid  the  onK  mi-aninx  to  lie  read  into  your  words  is  that  Inrgi- 
iiiiii'hiiies  of  this  kind  are  iiu'apable  of  siieceMMfill  niniiliiK. 

To  deal  with  the  iiielalluruieal  c|iieHtions  fiillv  would  re<iuiri' 
a  Koo<|  deal  of  space,  so  I  shall  havi-  to  content  nivsell  at  th>' 
iiioineiil  with  a  cursory  reply. 

The  Htatemeiil  that  a  liirKe  innsn  of  >iteel  after  heal  treatnieni 
IS  halile  to  inoleciiliir  clianKe  In  mowt  siirprjsinKly  inaccurate. 
Ili'ut  treatment  in  the  form  <>(  very  proloiiKed  annealing  and 
^ 'TV  slow  coolini'.  IS  the  one  and  oiilv  piwNiltle  ini-aiis  of  giviiiu 
<oii\p|ete  .ital>ilit\  to  sli-el  at  onliiiarv  temperature* -i.r.,  tin- 
only  means  of  prevent iii^',  the  slur  moli-i'iilar  change  lu  which 
\  on  refer.  No  doubt  when  writing  heat  tn-atnieut  \ouniennt  to 
write  rapiti  cooling  hv  (pienchinu,  and  I  will  now  deal  with  the 
iiiatter  on   this  assumption.      Mi'tn  stability   is  a   function  o( 


rapid  cooUng,  since  it  is  a  condition  that  results  as  a  conse- 
quence of  preser\'ing  in  the  steel  the  energy  that  would  have 
been  given  out  in  the  fonu  of  heat  with  slow  cooling  as  the 
steel  pa.ssed  through  its  allotropic  changes.  It  is  obvious, 
therefore,  that  since  the  smaller  the  mass  the  more  rapid  is  the 
cooling  the  smaller  the  mass,  therefore,  the  greater  is  the  degree 
of  instability  at  ordinar\-  temperatures.  The  reference  to  this 
interesting  subject,  however,  is  irrelevant  to  the  controvei*sy, 
since  departure  from  a  state  of  physico-chemical  equilibrium  is 
equally  applicable  to  the  steels  used  with  the  built-up  designs, 
and  indeed  is  applicable  to  all  the  metals  of  construction.  The 
apjjrehensions  of  your  readers,  however,  may  be  calmed,  since 
the  examination  of  ancient  metal  objects  of  4.0O<3  years  old, 
and  of  .steel  some  2,000  years  old,  shows  that  the  meta-stable 
state  persists  w-ithout  observable  diminution  in  degree  over 
these  periods  of  time. 

The  further  statement  that  heat  treatment  does  not  penetrate 
to  the  centre  of  a  large  forging  is  equally  incorrect,  since  the 
most  thorough  annealing  can  be  carried  out  whatever  may  be 
the  size  of  the  forging.  Xo  doubt  in  sjunng  heat  treatment  you 
meant  to  .say  oil  hardening.  To  give  emphasis  to  my  remarks 
in  dealing  with  this  question  I  will  take  the  specific  case  of  a 
.50.000  kw.  1.5tX)  revs,  per  min.  single-forging  roton.  which  can 
fairly  be  described  as  being  large.  The  diameter  of  such  a 
rotor  would  be  about  .5.5  in.,  the  de]itli  of  the  slots,  including 
the  air  ducts  under  the  conductors,  would  be  about  9  in.  One 
would  recommend  that  the  slots  be  rough  machined  before  heat 
treatment,  and  slots  of  equal  depth  would  preferably  al.so  be 
cut  in  the  polar  horns,  afterwards  to  be  filled  in  to  any  desireil 
extent  by  steel  wedges.  The  cooling  oil  would  thus  have  direct 
access  to  the  most  highlv  stressed  ))aits  of  the  core.  Moreover, 
the  presence  of  the  slots  would  give  the  cooling  oil  such  access 
to  the  bodv  of  the  rotor  that  from  this  point  of  view  it  would  be 
equivalent  substantially  to  a  rotor  of  not  more  than  40  in.  in 
diameter.  The  steel  manufacturer  knows  from  experience 
and  investisation  that  with  such  a  rotor  the  cooling  at  the 
centre  is  sutticiently  rajnd  to  jirevent  any  undue  crystal  growth. 
For  such  a  rotor  one  would  recommend  a  steel  having  an 
ultimate  strength  of  about  40  tons  to  the  square  inch  and  a 
yield  point  ol  i.boit  24  tons  to  the  square  inch.  The 
maximum  tooth  stress  would  not  exceed  G  tons  to  the  s<)uare 
inch,  and  the  maximum  hoop  stress  would  not  exceed  .5  tons 
to  the  s(juare  in.h,  both  calctdated  at  the  overspeed  of  2it  per 
cent,  above  normal.  It  will  be  sei-n  that  such  a  rotor  would 
have  a  decidedly  higher  factor  of  sjifety  than  is  usual  with  small 
rotors,  and  would  be  .satisfactory  from  every  point  «if  view. 

It  should  be  mentione<l  that  the  lightly  assumed  idea  that 
the  .steel  manufacturer  is  without  knowledge  of  the  condition 
of  the  steel  in  a  larp'  forging  is  quite  wrong  and  quite  unfair 
to  the  maniifaiturer.  Most  of  our  large  steel  manufacturota 
have  excellently  equipped  metallurvicnl  and  chemical  labora- 
torii'H,  and  a  ureat  deal  of  investigation  and  re.si-arch  has  l)cen 
carried  out.  Ini-ots  and  forgings  of  all  kinds  have  been  cut 
open  and  analysed,  te.ste»l  ami  examined  microscoi>ically 
throughout.  Perfection  is  unattainable  with  forain>:s  as  with 
evi-rvthinj!  else  :  luit  a  forging  made  and  ij.ianilit«H>d  by  one 
of  our  large  steel  manufacturers  is  as  n-liabh-  as  any  material 
that  can  be  einployed.  am}  more  reliable  than  most.  NVilh 
the  unpiorc.-d  solid  plate  construction  then-  is  substantially 
the  sjime  decree  of  impossibility  of  realisii.v  perfection  in  th« 
materials  used,  and  |Mirticularly  with  the  h>n^  nickel-ehtome 
steel  Ixilts,  III  inldititm.  there  are  ell  maimer  of  iiidetorminat<« 
streRses  in  the  bolts,  and  tin-  most  un«le.sinible  deiH-nden«v  oa 
the  perfe.  ii.in  of  the  many  macliiued  fits.  To  slate.  iw<  ha-s  Im<ou 
sluted  in  this  eonlniversy.  thai  the  stress  in  the  bolts  can  b« 
measured  li\  the  e.xleiision  of  them  is  wmhk  in  the  exlrfiuo. 
The  deleniiiiiin«  factor  is  the  maxiiiium  eoncentration  of  stn^s 
in  the  Mciew  threads  at  the  (a.  e  of  ih.'  nin ,  and  that,  s.i  far.  i.i 
lievond  rah  iilatinii  or  mejusuieiiieiit .  To  a)ipr<siate  how  con- 
lenl ration  of  stn-tw  ran  U-  caiisisl.  ht  us  coiihider  the  familiar 
example  of  a  thit  Iwr  with  a  central  hole  drilhtl  through  it.  the 
iliaineter  of  the  hole  lM'ln^  equal  to  liaW  the  brea.llh  of  llie  Imr. 
The  unmilml.Hl  wouhl  riiv  that  the  pivselice  of  the  hole,  since 
It  rein..veH  half  the  ana  of  the  m.lal.  has  the  elT.vt  of  doubling 
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the  stress  whtn  the  bar  is  carrying  a  given  load.  In  point  of 
fact,  it  has  been  shown  mathematically  and  proved  experi- 
mentallv  that  the  maximum  stress  is  raised  to  over  six  times 
its  original  value.  If  there  is  this  increase  of  stress  with  such 
a  gradual  change  of  section,  what  is  the  concentration  of  stress 
that  is  caused  by  the  sudden  change  of  section  where  a  screw 
thread  is  cut  and  by  the  manner  in  which  the  load  is  trans- 
mitted from  the  nut  to  the  bolt  '.  Moreover,  there  is  to  be 
considered  the  enormous  concentration  of  stress  that  the 
smallest  error  of  pitch  may  cause.  Mr.  Stromeyer  has  just 
shown  that  with  a  screw  thread  of  four  to  the  inch,  if  the  nut 
pitch  is  only  4  '10<)0  in.  finer  than  the  bolt  pitch,  a  local  stress 
equal  to  the  breaking  strength  of  the  material  may  be  caused. 
Under  a  constant  load  the  inherent  defects  of  a  screw  thread 
are  usuallv  unimportant,  for  the  reason  that  any  local  over- 
stress  is  relieved  bv  a  ])lastic  flow  of  the  material.  In  the 
presence  of  alternating  or  intermittent  stress,  however,  plastic 
flow  is  almost  certainty  the  foreninner  of  fatigue  failure,  and 
for  such  a  duty  a  nut  and  bolt  must  be  regarded  as  a  very 
unreliable  piece  of  mechanism. 

Fatigue  failures  may  be  extraordinarily  slow  and  insidifms. 
and  the  overwhelming  objection  to  the  construction  under 
review  is  that  the  growth  oi  such  a  fracture  cannot  be  detected. 
That  such  a  rotor  has  run  for  five  years  is  no  guarantee  that 
it  will  not  break  down  in  another  day. 

In  conclusion,  there  can  be  no  doubt  that  a  solid  rotor  that 
is  backed  by  the  guarantee  of  one  of  our  large  steel  manu- 
facturers will  appeal  to  an  engineer  as  being  a  much  more 
desirable  and  safer  construction  than  a  rotor  of  many  pieces 
bolted  together,  with  which  com|)lete  dependence  has  to  be 
placed  on  a  great  number  of  machined  fits  and  on  the  most 
unreliable  of  mechanisms  for  withstanding  intermittent  stress — 
a  .screw  thread.  The  electrical  manufacturer  who  cannot 
*>btain  high-grade  forgings  must  be  content  with  the  next  best 


construction  :  but  this  is  expediency  that  is  hardly  relevant 
to  a  purely  technical  controversy. — I  am.  &c., 

Sheffield,  April  8.  S.  F.  Barclay,  Ph.D. 

[We  think  that  Dr.  Barclay  has  to  some  extent  misread  our 
leading  article,  due,  in  part,  to  statements  which  are  liable  to 
be  too  general  when  made  rather  briefly.  Our  reference  to 
■■  inherent  defects  "'  has  been  taken  further  than  was  our 
intention.  It  may,  for  example,  be  said  that  iron  has  an 
inherent  defect  as  a  material  for  rotor  construction  because  it 
suffers  from  hysteresis  loss  ;  but  this  is  not  afalal  defect.  We 
think  our  correspondent  has  assumed  that  by  an  inherent 
defect  we  mean  a  fatal  defect.  We  agree  that  solid  rotors 
have  been  used  very  successfully  by  British  and  foreign 
makers  ;  but  they  may,  nevertheless,  present  inherent  defect 
which  it  is  desirable  to  remove.  Perhaps  it  would  have  been 
better  to  call  these  '"  inherent  difficulties,"  as  expressing  the 
position  more  accurately  ;  in  fact,  we  call  them  "  drawbacks  " 
later,  and  these  are  not  in  addition  to  any  inherent  defect,  but 
additional  to  a  possible  defect  which  our  correspondent  himself 
pointed  out  in  his  Paper.  We  certainly  had  no  thought  that 
our  words  would  be  taken  to  mean, that  large  solid  rotors  are 
incapable  of  successful  running. 

Our  corres])ondent  is  right  in  thinking  that  we  had  in  mind 
oil  hardening  (to  which  he  refers  in  his  Paper  under  the  heading 
"'  heat  treatment  "').  We  felt  that  the  matter  was  open  to 
question.  Flow  of  heat  presupposes  a  heat  gradient.  In  very 
large  masses  of  metal  it  is  questionable  (at  least  until  proved  to 
the  contrary)  whether  the  required  rate  of  cooling  for  the 
exterior  would  give  the  required  physical  condition  for  the 
interior.  We  are  glad  to  hear  from  our  correspondent  that 
there  is  no  need  for  doubts  upon  this  point. — En.  E.] 

We  regret  that  we  find  it  necessary  to  hold  over  some 
correspondence.— Ed.  E. 


B.T.-II.    Current   Limiting    Reactances. 


The  (li-Hirability  of  limiting  the  oiirrent  flow  when  a  short-cirruit  oecmrs 
on  a  Inrjjc  clcctriir  (Hiwer  nystem  is  coming  to  Iw  generally  recognised. 
\Vi>h  the  increa-ie  in  the-  Ni/.c  and  nmnlxT  of  generators  connected  to  a 
HVKtem  the  destructive  (wiwcr  o(>p''arin<!  at  any  s^-itch  which  attempts 


limitation,  and  tlieir  value  for  this  purpose  is  now  generally  acknow- 
ledged.    Such  a  coil  should  possess  the  following  characteristics  ; — 

( i )  Thorough  reliability  when  suddenly  c.allecl  ujjon  to  limit  the  cur- 
rent ;  (2)  great  mechanical  strength  to  withstand  tlie  heavy  magnetic 
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-TiiiiKr.  li.T.-H.  (r,Mtr  t%  Cnxi  iir.rK  IlK^iTASfRt  ka<'ii  4I>  k.v.a. 


iNs'r.vi.i,i;i)   ON    I'"i:ki)h;us      Km 


U.T.  H.  CaMT  in  (ioNciiKTu  Rkactaniir 

"!>  K.V.A.    roll  n.-'iOO  Vlli.T    CUK'I'IT. 


to  «|irfi  ■  ahort  riri'iiil  ali'i  lncrrn>ra,  nnil  it  ik  ileairnlilc  thni  nii-iinH  he 
•<lo|it<'<l  to  limit  Ihp  oiiitfiit  to  *  value  wlilrh  tlin  nwitch  w  III  K'llcly  lin'iik. 
Thn  intrfMliM'Ikin  n(  rrn-Unir  colU  Into  I  he  circuit,  plni'liiii  them  either 
brlwrrn   'hn^-hmr  wction*  ur  dirnt  in  the  leeilerii,  pIIpcIii  llir  dc  iicil 


(orcc-i  uhlch  »re  cvcrli-il  on  Ih.-  iniidii.lnrs  ;  '  (:t)  nonsalunilion  of  the 
iiiUKiictir'  cirouil  ;  (J)  iMiniplctc  ficcdom  ticim  lire  risk;  anil  {!>)  i-cad.v 
ncccP4Milii|ity  for  inspe<'.tioii.  In  iidopliiig  the  undermentioned  form  of 
(roiiKlriiciion,  the  aim  of  Ihe   KriliHli  'riioinson  lloiiHtim  Co.,  of  Rugby, 


April  12,  1918. 


THE   ELECTRICIAN. 


861 


has  been  to  produce  a  coil  having  these  characteristics.  The  coil  is  in 
the  form  of  a  short  solenoid  with  widely  spaced  turns,  the  whole  being 
solidly  held  together  by  wedge-shaped  blocks  or  pillars  of  specially  cored 
concrete  cast  in  radial  jxjsitions  around  the  conductors  and  bolted  to  a 
heavy  concrete  bajse  ring.  This  construction  ensures  the  two  first  con- 
ditions being  fully  realised.  The  hea\'y  meohanir'al  "  blow  "  acting 
on  the  conductors  when  the  first  rush  of  current  takes  place  tends  to 
cau.se  a  radial  e.^pan.^iim  and  also  an  axial  compression  of  the  whole  coil. 
The  radial  force  is  readily  resisted  by  the  tensile  strength  of  the  copper, 
without  tendency  to  distortion,  and  the  axial  force  is  taken  by  the  com- 
pressive strength  of  the  concrete.  The  lengths  of  unsupported  con- 
ductor between  pillars  are  kept  well  within  safe  limits. 

The  use  of  concrete,  which  is  a  highly  insi.lating  material,  is  rendered 
thoroughly  safe  by  the  thickness  used  between  turns  and  layers.  The 
layers  arc  not  in  planes  normal  to  the  coil  axis,  but  are  wound  slightly 
tonically,  so  that  the  thicknes.--  of  concrete  increases  with  the  voltage 
between  conductors.  This  is  readily  seen  in  the  illu-strations,  which  give 
the  coil  the  appearance  of  having  layers  wound  in  pairs.  The  whole  coil 
is  supported  on  stout  |xjrrelain  insulators  having  ample  leakage  distance. 
For  heavy  currents  several  coniluctors  in  parallel  are  Ui>ed,  so  wound  that 
each  conductor  takes  its  full  share  of  the  current.  In  some  cases,  as  in 
the  3fJ0  k.v.a.  reactance  shown,  the  coil  consists  of  two  superposed 
sections  in  parallel.  (Jne  terminal  is  at  the  centre  and  the  other  formed 
by  a  vertical  bar  uniting  the  top  and  bottom  ends.  The  third  condition 
is  met  by  the  use  of  an  air  magnetic  circuit,  no  iron  being  used.  This 
ensures  that  the  voltage  absorlied  by  the  coil  is  strictly  proportional  to 
the  current.  All  risk  of  fire  is  removed  by  the  use  of  entirely  non- 
inBammable  materials.     The  temperature  rise  of  the  copper  (at  the 
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been  found  that  with  fuU-load  current  in  the  coil  a  modem  shielded 
instrument  may  be  brought  quite  close  without  its  indications  being 
affected  more  than  2  per  cent.  When  three  reactances  are  installed  side 
by  side  the  mutual  attractive  forces  due  to  the  currents  tend  to  draw 
the  coils  towards  one  another.  Where  it  is  necessary,  on  account  of 
space  limitations,  to  place  the  coils  close  together,  struts  are  provided 
between  them  to  resist  any  tendency  to  movement.  B.T.-H.  current- 
limiting  reactances  can  l)e  supplied  suitable  for  any  circuit  and  of  any 
kilovolt-ampere  capacity. 
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SPECIFICATIONS  PUBLISHED. 

The  IMawing  abstraci  from  some  of  the  spaificalions  recently  published  have  been 
specially  compiled  by  Messrs.  Mewbur.n,  Ei.i.is  &  Pryor,  Chartered  Patent  Afents, 
70  and  72,  Chancery-lane.  London.  W.C. 

Whenei^r  the  dale  applied  tor  differs  from  the  date  on  which  the  appUcation  was  lodged 
It  the  Patent  Office  the  tormer  is  given  in  brackets  alter  the  title. 

1916  Specifications. 

13.30*  Soc.  Anoh.  Etablissements  de  Dios-Bouton.     High  tension  electric  current 
collecting  and  transmitting  or  conducting  devices  for  ignition  magnetos. 
(8  11,15.)     102.140. 
17.161  Hamburger.  L.,  Lely,  D..  St  Naamlooze  Veknootschap  Philips'  Globilak?- 

ENFABRiEKEK.    Electric  incandescent  lamps.    (29/11  16.)     113.626. 
17.292  Cooper.  T.  L.  R.     Electric  motors.    (212  16.)     113.627. 

A  motorof  the  squirrelcage  induction  type  is  employed  having  itsstator  immersed 
in  oil  or  other  suitable  insulating  fluid,  while  the  rotor  is  immersed  in  water  which 
may  either  be  in  free  communication  with  the  external  water  in  which  the  machine 
is  immersed,  or  may  be  separately  enclosed  and  supplied  with  water. 

1917  Specifications. 

2  228  Kronenbero.  R.    Method  of  manufacturing  electrically-welded  rims  from  metii 

strips  with  upturned  edges.    (U,2'17.)     113.464. 
2,398  St.  Armande.  A.  V.     Manufacture  of  multi-cell  electric  batteries.    (17  ■2/17.) 

113.469. 
.1488  B.T.-H. Co.    (C.E.Co.)     Electricmotorcontrolsystems.    (20  2  17.)     113.473. 
2  570  PiLLiNOER.  G.  C.  &  Sunderl\nd.  L.    Automatic  control  of  electric-generatir.g 

sets  for  emergency  or  stand-by  purposes  for  ships,  public  buildings,  and  forother 

purposes.     (212,17.)     113.479. 

2  991  RioGS.  A.  L.     Sparkplugs.     (28  2  17.1     113.495. 

2.994  Wybaillie.  F.  M.  A.,  4  Peyman.  A.     Electric  incandescent  lamps.    (28,2/17.) 
1 13.496. 

3.039  Cohen. L.  Wirelessradiosignallingby thearcsystem.  (13,17.)  113.498. 
Relates  to  an  arc  system  comprising  two  oscillatory  circuits  shunted  across  the  arc. 
and  means  for  producing  radically  different  electrical  time  constants  in  the  said  two 
circuits,  and  to  so  proportion  the  said  time  constants  in  relation  to  each  other  that 
when  both  circuits  are  closed  a  considerable  oscillatory  current  will  exist  in  one  cir- 
cuit and  substantially  none  in  the  other  circuit. 

3.128  PicKBTT.  F.  N.,i  Allen.  WssTiCo.     Electromagnetic  switches  or  contactors 
(2  3  17.1     lli502. 

3,253  Oldham.  O.     Miners' and  like  electric  safely  lamp.^    (5,3.17.)     113.506. 

3  285  Griffith.  C.  O.     Electro-chemical   process  for  the  treatment  of  metallic  ores 

(6  3  17.)     113.508. 
3  295  B.T.-H.  Co.    (C.E.  Co.)    Systems  of  control  for  electric  motors.    (6,'3,'17. 
113.509. 

3  807  SvBNSKA  Accumulator  Aktibbolaoet-Junonbr.    Electric  batteries.   (8,8/16.) 

108.849. 

4  036  CoNRADi.E.  S.,&CoNRADi.  J.  F.     Fusiblecutoufs.    (20,3  17.  patent  of  addition 

not  granted.)     113.519. 
•I  2"2  Vkfitys.  Ltd..  4  I'Ons.  T.    Globes  for  enclosing  electric  glow  lamps.  (23  3,17  i 

11.1519 
■5  47"'  E'«-.-FvC-  .^  W:: :  nv.'!,  A.  H.    Switch  apparatus  for  use  with  elec'- 
,-   . •  ■     ■     .r  )  other  electric  lamps,  which  carry  their  l - 

;  .fV:    ■,  ::   .     1  ,•         1  1J.526. 

•1  ?;     M   v-i     H    J  .  t  .V   >::  :s-N.  W.  A.     Automatic  device  lor  wireless  i  ;. 
(24  4  17.1     113.53Z 

W.  H..  &  TuiiNBR,  W.  H.    Electric  weldinf  ippantu,    (12/4/17.) 
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vhen  iinrryiiiu  tin-  normal  eiirrent  o(  the  cirtuit  tlm'^nml 

'  ■  ' ' .1.1,  |.- ^.,.,„|„p,|,  (  oinniillec 

Ihe  Mf  of  ci.li. 
'  <i<'  I'oil  may  Iijivk 

.-. un  tcmiKTotiiri'. 

lit  I'lirri'iil  ■■•  iiImii>i<  nviumeil  tn  \»-  Ihr  ilinxiniuni  lon^ible. 
IIhiiil'  >"d  \ cut iliii Mill  mill  iiiH'ti  I'linxt nil  Moil  Ihrrc  ure  no  hot  h|I(iI>i 

(iriMlih  r.l  ill  till-  wiiiiliMu.  I'or  rrmly  uirrH.ibilily  llii»  "  ci««l  in  "  ly|«' 
fit  coil  prcciitH  gn-nl  ail\niilii|ii'^.  Kvcry  turn  o(  llic  iml  iiiii  U'  in 
Mincted  mill  till'  wlmle  inn  In-  ri'mlily  ■  Icniicil.  It  i»  (kimhIijo  with  .t 
eliiwojiii  ilcuiuii  mI  mil,  nrmiitfrd  will<  i  lowly  wuiiiiil  lunia,  lliiil  n  iHtrtiiil 
or  iiiiipirnt  fiiiili  limy  ili'\i-lMp  iiiiiintiiTd  <"  ImiK  «■•  llic  mil  it  ciirryiiig 
nomiul  iMirri'iil  iiml  (Irvclopiiig  bill  4  or  ,*i  |irr  rrnl.  of  nnniinl  vollngr 
ikiroM  ilii  la-riiiiiinU,  Wlirii  I lir  ruxh  of  lurrrtil  iHciin,  linwi'vrr.  Ihr 
rtiiilpnce  ii(  iin  li  i>  fnilll  inny  linvp  iIiwikI roii>  miiM-iiurnic.. 

The  loiiiK'"  III  llT.  II.  n-m  Inner*  ilur  In  I'll  lii«"  in  Ihr  I'lnilurlor  nn> 
low,  avrraunig  in  kil"Wiill«  iil»«ul  4  |irr  rrnl.  im  '*<  ryclm  iinil  7  Jipf  mil. 
on  'i'l  cycle*  of  llir  rnlril  kilnvoll  ■nilvn'  i  ii|iai'ily  of  tlir  rrAclnnrr,  Thn 
kilovoll.amiK-n'  ri>|ii«ilv  i»  Iftkoii  •»  ri|Unl  lo  (iionnul  rurrrni)*  v  ntur. 
Inner  in  olini*  :  I,inni  Ii  niiulil  •!  Iir>l  la-  <ii|>|h"«-iI  thai  thr  atrny  flrldii 
triini  »n  ii|irn  innKiirln  rir> ml  rrmUinr  hihiIiI  havr  nbjrclioniklilr 
rllrclii,  mirli  ■>  hmtiiiti  nf  •Iriirliiriil  ironwork,  iiilrrfrnMn  r  wilh  tlialril. 
iiiriil*.  Ai.  Tr«l«  lii>\r  "Imxn,  hitWPVrr.  llml.  pniviilnl  Ihr  rrnrliincpia 
arr  innlnllril  nt  n  ili'lainr  (rum  imnwnrk  M|U>I  lo  Ihrir  r*iliuii  no  |ipr 
rrpiiblr  rflrrla  arr  proliicrd.  InMnimrnl*  wiiiild  niil,  »•  *  nilr,  Ix 
niMUnIrd  "o  nmr  In  rpAil«nir«  ••  lo  I*-  appm  lalily  nflrclrd.      Il   hit* 
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.\ll  ilrilU  will  Ukr  plaif  al  hr«<li|n*rlrr»  inilrHi  nllirrwiKT  iilalml. 
The   mrdicel  olUi-fr   will   allrnd   (or   Ihr  rxaniinalion   of  rnrruila  on 
Thiir..l«v  rvrniMR  at  "0 

Itrctuil"  will  altrnil  (or  t>iftinrrrin|!  Inalnirlinn  with  the  (Vmpanic*. 


862 


THE   ELECTRICIAN. 


April  12,  1918. 


Commercial  Topics.|[^; 

m 
Priority  Certificates  for  Electric  Motors,  &c.' 

It  is  announced  tiiat  in  future  all  applications  to  the  Ministry  jf 
Munitions  for  priority  certificates  to  enable  motors  and  other  elec- 
trical plant  (requu-ing  a  supply  of  current  from  the  public  mains) 
to  be  purchased  should  be  accompanied  by  a  certificate  from  the 
Chief  Engineer  or  Manager  of  the  public  service  undertaking  con- 
ceme<l,  stating  : — 

( I )  That  adequate  generating  plant  capacity  is  or  is  not  available  : 
(2)  that  no  additional  cost  or  material  is  involved  in  cormecting  the 
premises  to  the  mains  (including  substation  equipment,  if  any),  or  (3) 
where  expense  is  involved,  the  material  and  apparatus  to  be  provided 
and  the  cost  thereof,  and  whether  lead  covered  cable  is  necessary  or 
not.  Where  lead  covered  cable  is  deemed  necessary,  the  voltage  of  the 
current  transmitted  should  be  stated. 

Applicants  should,  whenever  possible,  also  obtain  the  written  support 
of  the  Government  Department  interested  in  their  manufactures,  and 
forward  a  copy  of  same.  The  purpose  of  the  above  procedure  is  to  reduce 
the  demand  for  current — other  than  that  used  for  urgent  war  purposes  — 
suppUed  by  the  public  service  undertakings,  and  the  time  occupied  in 
making  enquiries. 

»         *         *         * 

Engineering  Trades  (New  Industries)  Committee. 

We  understand  that  the  prinfijial  function  of  this  Comraittcp, 
which  was  recently  formed  by  the  Jfinistry  of  Reconstruction,  is  to 
assist  the  engineering  trades  in  dealing  with  the  problem^  which  will 
inevitably  arise  in  the  establishing  of  new  industries  in  order  to 
provide  emplo\inent  for  the  large  amounts  of  new  labour  and  plant 
which  have  come  into  being  during  the  war. 

It  is,  therefore,  important  to  the.  various  branches  of  engineering  as 
well  as  of  individual  manufacturers  that  the  Committee  should  be 
informed  of  all  new  projects  for  expansion  of  businesses  after  the  war, 
with  the  object  Ixjth  of  securing  as  far  as  possible  suppUes  of  materials 
and  of  preventing  such  disappointment  and  failure  as  might  result  if  a 
number  of  concerns  who  were  ignorant  of  similar  developments  con- 
templated elsewhere  devoted  their  energies  to  the  same  articles,  thus 
creating  a  production  possibly  preatly  in  excess  of  actual  requirements. 

The  gentlemen  who  are  giving  their  time  to  the  work  of  the  Com- 
mittee are  themselves  manulacturers  of  wide  experience,  and  are  desirous 
of  aiwisting  those  who  desire  to  extend  existing  or  to  engage  in  new 
branchen  of  manufacture.  It  would,  therefore,  be  most  desirable  to 
know  the  difficulties  which  they  anticipate  in  extending  after-war 
industries,  in  order  that,  so  far  as  practicable,  they  may  secure  the 
axHiRtance  of  the  Covemment  in  overcoming  such  difficulties.  In  vie* 
of  the  inevitable  shortage  of  materials  for  engineering  work  during  the 
period  following  the  war  it  is  almost  certain  that  some  materials  will 
continue  to  be  controlled  by  the  (iovemment,  and  a  priority  for  materials 
for  new  or  extended  IndustrieH  of  a  character  approved  by  the  Com- 
milU-o  may  not  improbably  be  granted  to  some  extent  on  their  recom- 
raen<l»tionH.  In  tliiH  <()nnection  we  understand  that  the  Committee 
coniiidcr  that  ii|iecialiHati'>n  in  manufacture  should  ht:  encouraged,  and 
that  with  a  view  to  tinding  the  gn-atest  jmssible  oi>ix)rtunitie8  for  the 
employment  of  lalxjur  thoite  induMtries  in  which  labour  forms  a  relatively 
UfKe  par*,  of  the  <'oKt  of  production  will  probably  be  sywcially  favoured. 
.Munufa'turer"  wdl  N-  cncouniKcd  to  rely  upon  their  own  efforts  and  upon. 
KiKni  orKaniMtion  and  manaiicmenl  rather  than  upon  prote  live  tariffs, 
which  involvcH  a  |Mjlitical  iruiiw  not  within  the  purview  of  the  Committee. 
The  ofliiK-x  111  the  Committee  arc  at  .Armament  Buildings,  Whitchall- 
pla<y,  lymdoii,  S.W.  1,  I'l  which  aildrcHx  communications  may  tx-  sent. 
•  *  *  « 

Reconstruction  Problems. 

.\t  i'^linburgh  lunt  week  the  .Minist^'r  of  Heconstriiction  (Dr. 
Aildifion)  «ttvc  on  nddrewi  on  "Sonic  After-War  I'roblenis  of  In- 
dulitry." 

Tbf-  mr«-lin;(  »»«  one  of  n  in-rifM  orKanim-d  by  the  Industrial  Uccon- 
•Iructi'in  Cfiiincil,  whuw  chairniiiii  (.Mr.  Khnkmt  .1.  I'.  Hknn)  i>ullincd 
Ihr  <>li)r'ta  of  the  iirKAniut ion.  and  mtlil  thai  industrial  proH|K-rity 
de|>rnfh-d  u|»>n  indiiKtrml  |ir»<c.  'I'lii-  lirxl  nereHHily  for  the  future  was 
a  Ivtfr  und«T«l«ii>luiK  lioiwM'n  employcrrt  iiiiil  employed.  ' 

I»r.  ,\i>tii-'i  ji'iini'd  mil  that  one  of  the  lirBt  I'sHciitlttlH  for  restoring 
our  i«r<>«lM  ■  wax  an  iinprovcnii'nl  of  the  hoUKing  conilitirms 

of  lliii   !•  t   .ulil   priividc  a  Inr^c  whcinc  nf  nllorcMtntion, 

rovrrin/  .r..     Tlic  nport   by   I/,rd   Uiilfour  of   Hiirlciyh's 

Ci.ii  '   M  '  i««n  publi.lnd.  Utciuju- they  had  to  couHull  the 

I)  'I  wan  i««iicd.      KtlxTii'iice  of  the  wiir  lind  chown  that 

tb>  1  "  Vila!  inilii*tnc>  whuh  we  rrni>.|  mninlain  iil  any  comI. 

'Ilirr'  »•  t.  'V.  .■■.vcreiiit'  '  "o-i'l'  rul  111114  which  limy  woulr*  have  to  Iwar 
in  mind  in  Ihr  uliiinAt<  |,t..),...iil  ovidiim  »|H'c.inl  or  key  IndustrieH. 
,\o  »  liniir  I'.r  d.  il.n,'  UiMi  .|...  ,„|  indiint ricn  would  !»•  either  HatlH. 
(a<  tory  •"  <iil1i'  >•  '  •  'oiv  pn  innmi  on  oiiy  form  "I  iiienieiency, 

anil  whi"h  did  1.  ^.un-  Mii-  /..»i.i  /(//  'inlercnta  nf  ihe  coii- 

.iim^r       Witt,  f  .lul  indinlnin  which  we  could  not  nflord 

I"  '  1 "  ""    I""',  they  .1 Id  not  lie  nl.lr  („  {\„„\^  „nd 

I..  way   ■•  Ihry  did  l«-f.,r.-  the  w,ir.      Wc  >.|i<.idd  !»•  cim- 

fr....  '  M-w  dillMiilli.-.  niid  ({"nl  new  prolileiii.,  which  would 

n«-'l  r.'  -  I'  ii»llic«l..      .NmIIiiiik  that  they  ihl  do  with 

rrganl  I"  '"'r  the  war  would  la-  mirieuidil  union  it  icnted 

u|Mrti   a   -  '    industrial   iiraer.     Kor  Kome   |ierlod   Hft4-i  the 


cessation  of  hostiUties  they  must  face  scarcity  in  certain  essential  and 
importantjmaterials,  and  they  invited  the  different  trades  to  set  up  an 
organisation  whereby  if  rationing  was  required  they  would  do  it  themselves. 
One  of  their  greatest  difficulties  was  the  lack  of  representative  trade 
organisations.  They  wanted  trade  Committees  whereby,  apart  from 
the  transitional  period,  tmderstandings  might  l)e  arrived  at  as  soon  as 
possible  to  enable  both  employers  and  employees  to  co-operate  in 
restoring  and  increasing  productive  activity  alter  the  war.  Artilicial 
limitation  of  output  should  be  done  away  with,  and  that  could  only  be 
done  on  a  secure  basis  if  the  workman  had  an  arrangement  whereby 
he  was  satisfied  that  if  he  participated  in  increased  production  he  got 
a  fair  share  of  the  reward,  and  he  must  not  be  in  peril  of  unemployment 
by  increased  production.  Regarding  the  supply  of  raw  materials,  it 
would  be  inevitable.for  some  time  after  the  war  tliat  there  must  be  some 
power  of  regulating  the  order  of  imports.  We  should  be  short  of  certain 
vital  materials.  If  we  did  not  have  raw  cotton  Lancashire  would  be  out 
of  work.  Speaking  of  the  need  for  exploring  new  channels  of  industry, 
he  pointed  out  that  in  connection  with  demobilisation  of  civil  workers, 
one  of  the  most  important  things  would  be  to  find  ojjenings  for  the 
employment  of  women  war  workers.  There  were  great  possibilities 
in  that  direction.  Those  things  must  be  done  in  an  organised  way,  and 
once  they  started  with  the  formation  of  industrial  Committees  or  groups 
to  deal  with  specific  questions  affecting  the  interest  ot  the  industry  as  a 
whole  he  had  no  fear  of  the  future.  He  urged  the  importance  of  the 
application  of  science  to  industry  with  which  the  Ciovemment  were 
helping  by  grants  to  trade  organisations  which  would  undertake  research. 
»         *         *         * 

Association  of  Chamhers  of  Commerce. 

Tlie  forty-eighth  annual  meeting  of  the  Association  of  Chambers  of 
Commerce  of  tlie  United  Kuigdom  took  place  on  Tuesday  and  Wed- 
nesday, under  the  presidency  of  vSir  Alex.  Firth.  The  annual  report 
and  balance-sheet  w'ere  approved,  and  Mr.  E.  Manville  was  elected 
president  for  the  ensuing  year. 

In  his  presidential  address  Sir.  .Alex.  Firth  reviewed  the  Government 
man  power  proposals,  and  dealt  with  the  Board  of  Trade  reorganisation, 
the  relations  between  Capital  and  Labour,  taxation,  &c.  He  hoped  that 
the  changes  made  in  the  Board  of  Trade  would  be  justified,  and  that  the 
Board  would  become  a  real  Ministry  of  Commerce.  Paying  tribute  to 
the  work  of  Sir  Albert  Stanley,  the  chairman  said  that  the  experiment  of 
putting  a  business  man  at  the  head  of  a  business  department  rather  than 
a  politician  had  proved  an  unqualified  success.  He  apjjealed  for  support 
for  the  trade  bank — the  British  Trade  Corporation.  The  world  upheaval 
had  showai  the  nations  their  inter-dependence.  Referring  to  the  coming 
Budget,  he  thought  it  would  be  a  great  mistake  if  any  addition  was  mado 
to  the  amounts  levied  under  income-tax,  supertax  or  excess  profits  duty, 
our  intli  stries  being  quite  sufficiently  taxed  at  present. 

Among  openings  for  oiu-  industries  after  the  war.  Sir  Algernon  said 
there  would  be  demands  for  immense  quantities  of  new  machinery,  rail- 
ways to  re-equip,  ships  to  be  constn  cted,  houses  to  be  built  and  others  to 
repair,  schemes  for  the  supply  of  electric  power  and  light,  inland  water- 
ways and  canals,  supplies  of  all  manner  of  goods  urgently  needed.  There 
would  be  no  lack  ol  employment  if  only  the  right  means  were  adopted 
for  providing  for  all  those  demands.  They  could  not  fail  to  notice  the 
spirit  of  animosity  to  the  employers  which  was  apparently  fostered  by  a 
certain  class  of  political  profiteers  and  by  superficial  economists  without 
practical  exiicrience.  On  the  other  hand,  two  liri|)cful  developments 
were  the  Whitley  Report,  and  the  National  .Alliance  of  Employers  and 
Employed.  Our  industries  had  to  be  organised  if  we  were  to  face  future 
competition.  Want  of  organisation  had  been  a  great  difficulty  which  the 
Board  of  Trade,  the  Ministry  of  Labour  and  the  .Ministry  of  Reconstruc- 
tion had  found  on  attempting  to  assist  the  formation  of  industrial  coun- 
cils. If  industrial  councils  were  to  be  a  success,  trade  unions  should  con- 
centrate their  activities  and  endeavour  to  embrace  all  classes  of  labour 
employed  in  an  industry  in  the  same  oiganisiition. 

Decimal  Coinage.- — A  resolution  was  passed  urging  the  ijovemment  to 
P>i»s  the  Hill  for  decimalising  the  coinage. 

*  *  »  ♦ 

Development  of  Home  Oil  Resources. 

A  committee  of  six  members  (with  Lord  Crewe  as  chairman  lUld 
Mr.  (i.  C.  Smallwood,  of  the  Ministry  of  .Munitions,  as  secretary)  ha» 
been  ai)pointed  by  the  Minister  of  Miniitions — 

To  consider  the  report  of  the  I'ctiolcum  Keseaivli  Department  on  tllO 
production  of  fuel  oil  fniiu  linnu-  sources,  and  to  iidvise  to  what  extent, 
and  within  what  time,  it  should  be  possible  under  present  conditions  to 
curry  out  Ihe  |iroposals  made  in  this  report ;  and  to  consider  the  steps 
tnkcii  by  the  Miuistrv  of  .Munitions  in  this  ccmncction. 

♦  *  *  ♦ 

Control  of  Electric  Converter  Plant. 

The  .Minister  of  Mtiiiitioiis  has  or<lered  tluit,  as  from  the  r,th  inst., 
,\o  iKTson  shall  unlil  fiirtlici-  notice  purchase  or  manufacture,  or  erect 
or  instull  in  or  in  coniicclinn  with  any  factory,  workshop,  sUnd  works, 
Hhipyard,  colliery  or  otlur  pri'iuises  for  the  purposes  of  which  alternating 
current  is  or  can  lui  made  aviiiliililc,  any  rotary  i'onvcrl<'r  plant,  motor 
generator  iilanl  or  cimvertcr  plant  of  any  description  for  transforming 
Hit.4'rnating  (nirriml  to  direi^t  current,  or  any  part  of  such  plant,  except 
under  and  in  accordance  with  the  terms  of  a  licenccMs.siicil  on  behalf  of 
the  MiiiiHterof  Miinitions  by  the  Director  of  Klectrio  Tower  Supply. 

.Any  ncoeSHary  repair  to  cmivcrter  iilanl  already  instaUcd  uiiiy  be 
ellec^led,  nnil  the  purchase,  manufiicture,  erection  or  installation  of 
converter  plant  required  solely  for  elect  10. chemical  or  elcctrolyti* 
prrx'cNueii  or  electric  traction  is  iiIho  not  affected. 


April  12,  1918. 


THE  ELECTRICIAN. 


863 


Applications  in  connection  with  the  Order  should  be  made  to  the 
Director  of  Electric  Power  Supply,  Ministry  of  Munitions,  8,  North- 
umberland-avenue, W.C.  2.  The  lifrence  required  by  the  present  Order 
is  in  addition  to  and  not  in  lieu  of  the  usual  Priority  Certificates  and 
permit  reference  number.  Applicants  for  licences  are  warned  against 
purchasing  or  installing  d.c.  motors  before  the  licence  for  the  necessary 
converter  plant  has  been  obtained. 

«  «  «  * 

Electricity  Supply  in  Japan. 

According;  to  a  statement  iissued  by  the  Department  of  Coniniu- 
nication-s  of  .Japan  at  the  end  of  July,  1917,  there  were  568  com- 
panies (with  a  capital  of  £32,159,000)  supply-ng  elwtrical  energy  ; 
42  electric  railway  companies,  with  £4,341,4(XI  capital;  and  joint 
electric  supply  and  railway  companies,  with  €29,690,000  capital. 
Compared  with  the  figures  for  the  corresponding  period  of  1916,  there 
is  an  increase  in  the  number  of  enterprises  of  3.^,  with  an  aggregate 
capital  of  £3,578,412. 


Electricity    Supply. 

Extensions. 

Belfast. — .\  Local  (Government  Board  inquiry  was  held  un  Thursday 
and  tViday  la.st  into  the  application  of  the  C'orjjoration  to  borrow 
£310,7.50  for  the  erection  of  a  new  generating  station  on  the  Harbour 
estate  and  for  the  i)urcha.se  of  generating  phint,  &e. 

.Mr.  .Jame.S  .\ndrkws,  K.(  '..  appearcil  in  support  of  the  appUcation.  and 
gave  particulars  of  the  development  of  the  electric  supply  department 
and  the  history  of  the  nouotiations  for  the  purchase  of  the  ne*  site.  The 
demand  for  elc(;tri(ral  cncruy  for  |K)wcr  was  increasing,  and  at  first  it  was 
thouijht  it  would  Ix'  only  necessary  to  i)Ut  in  some  machinery  at  East 
B  idge-street  station.  The  plant  was  ordcre<l.  but,  owing  to  the  war,  it 
had  not  IxMin  delivered.  On  account  of  <;onimunications  received  from 
.Messrs.  Workman,  flarke  &  (!o.  and  .Messrs.  Harland  i  Wolff  the  Cor- 
poration became  convinced  that  a  larger  scheme  wait  necessary. 

.Utcr  evidence  had  been  given  by  the  town  clerk  (.Mr.  R.  .Mkver)  anil 
the  city  accountant  (Mr.  K.  tiK.\i.),  the  consulting  engineer  (.Sir  .John" 
Snei.l),  supplied  technii  al  details  of  the  si-henie.  He  was  taken  through 
the  items  of  exiH'ndilure  making  up  the  total  of  tU 0,750  by  the  insiH'ctor. 
and  said  that  temiK)rary  structures  would  Ix-  jH>ssible  if  all  the  materials 
for  building  were  not  obtainable.  There  were  at  j>resent  two  completely 
different  sets  of  plant  at  Eost  Bridge-street — one  for  the  tramways 
and  one  for  liKlitinx  purposes.  By  the  new  proposal  that  would  tx-  <lone 
away  with,  and  one  wt  of  Kenerators  woulil  Im-  able  to  supply  energy 
for  all  pur(>oBes.  They  would  (tct  a  lx-tt4T  lood  factor,  an''  in  addition 
part  of  the  current  would  he  .s<"nt  to  the  ('ha|icl-lane  station  for  street 
lighting.  Hy  erecting  the  station  on  the  Harbour  estate  tlioy  were 
anticipating  the  growth  of  their  loa<l,  but  they  must  make  up  their  minds 
to  take  up  the  question  of  |xiwr  supply  now  or  for  a  iiumlx-r  of  years 
have  nothing  to  ilo  with  it.  Owing  to  the  gn-at  demand  for  shipbuilding, 
then-  would  1*  difbcully  in  getting  Ixiilern,  ami  he  had  l)cen  informed  by 
the  Priority  Department  of  the  .Ministry  of  .Munitions  that  if  it  couhi 
bo  avoided  they  would  pn'ier  that  tho  Harlsiur  site  sluu  Id  not  U'  pro- 
ceeded with.  Then'  was  one  important  provision,  however.  If  the 
shipbuilding  yanls  had  within  sight  as  Ix-twei-n  now  anit  1920  such 
exU-nsions  os  would  ilemand  their  coming  to  the  Cori>orafion  or  going 
to  the  Miniitry  »(  .Munitions  for  indi'i>enclcnl  plant  the  Ministry  would 
pn-fer  that  the  Corporation  should  put  the  plant  in  their  station  instead 
of  llie  ahipyartls  putting  in  indi-|«-niliMit  jilant.  Kxpi-rt  opinion  was 
•gainst  the  combination  of  gas  works  and  eleclri(  ity  undertakings.  He 
HHid  most  emplintically  that  then-  wii-s  no  eom|iarison  betwwn  the 
boneiit  of  getting  uoke  for  lirin«  piiriM.s.'s  and  the  iP-llinR  of  an  unlimitod 
■apply  of  oimdensint;  wolrr  all  was  in  favour  of  tho  latter.  .Messrs. 
Harland  ft  Wolff  would  punhnsa'  current  on  ((uil"  a  lam-  scale  from  the 
Cor|xiration  as  soon  as  it  could  l>e  given.  They  wouM  also  ogn-e  lo  give 
Up  A  gencratiir  whiuh  was  |iartly  constructi'd  (or  Iheir  own  inntallnlion. 
It  was  almost  im|x><uiible  to  gniigi-  aci'urntely  what  ilevelopmenl  won 
going  to  lake  pill.  r.  but  llinl  It  would  !«•  very  gn-at  those  in  llie  ship- 
yanls  wen-  coiivnui'd.  Hi-  d-lt  tlmt  hnviiiu  ngnril  In  the  iiiikiiown 
develiipnieiil  in  -iliipbiuldiiig  wlin  li  was  in  tin-  (iilun-  Messrs.  Harland  A 
Wolff,  even  if  llii-y  i-slablishi-il  tbrir  own  iii-w  site,  could  not  ki-«-p  up  lo 
their  dnmnnd,  and  would   1«-  either  obliged  (o  do  somelhiiig  morp  for 

themselves  or  in-  lo  the  I 'or|Minilion.      The  olher  im|Hirlaiit  shipyanl 

(.Measm.  Workiiniii  ^  <'|nrk)  rrqi-in-d  a  siibsUnlial  ainounl  of  |Miwcr 
which  the  l 'or|H>riilii>n  bud  uiiili-rtakrii  to  give  Ibi-ni,  ■nil  Ibcy  rr<|iiir<<d 
imwer  for  nnolli.-r  of  llit-ir  yard".  Me»«r-.  Workmnn  A  <  InrW  would 
m<|uim  7ri<l  kw.  l«-(c>m  the  end  o(  the  yeur,  ami  l.."i<Ntkw  lirforr  llie 
autumn  i>(  next  year.  In  the  •oiilli  yunl  lliry  would  lake  ."ndl  kw..  and 
•  ft4ir  that  as  iniirli  n*  llie  I 'orisirnlion  wen-  pn-i'»n-d  lo  give  up  lo 
l,IM)l>kw.  Me-vr-  ilnrlninl  .V  Wolll  wem  pn<p«n-d  lo  lake  .MHI  kw.  up 
III  Augusl.  iixiiig  Im  (.iNMIkw.  up  to  |l<-i.  III.  and  in  addilion  lo  t«kn 
I.IMMIkw.  of  direct  .urn-nt  up  lo  l»e<-.  III.  rising  lo  ^..'4ll)k#.  up  to  Hie 
aiiliimn  of  nett  yi-ni 

( 'iiincilliir  llrrr  <nid  llirrn  ««•  a  demand  by  Iho  >bipyiinlii  for 
U.INNI.IMKI  units 

The  Cily  Kliitri' 111  Kngiiirrr  (Mr.  T.  W.  ItiowM).  •nid  he  «■*  in 
enlirf  Bgn-t-niriil  wilb  I  lin  |irewnl  x-henie,  wbn  li  w««  alxMiliilrlv  nn-rs 
•arv  If  Ihev  »i'r<-  lii  loinplv  with  the  nv(Uirrmrnl«  o(  the  shipliuildiiig 
yards.      l[c  ionodi'i<-d  llie    pnqiovd  aile  Ideal,  as  il  would  Is-catwhln  of 


development.  The  advice  he  had  given  to  the  Corporation  on  general 
lines  during  the  past  seven  years  had  been  borne  out  by  the  reports  of 
experts  to  the  City  Coxmcil.  After  paving  all  charges,  they  had  an 
approximate  profit  of  £6,000  on  last  year's  working.  In  1916  they  had 
a  request  from  the  York  street  Flax  .Spinning  Co.  for  40  H.P.,  but  they 
were  unable  to  complj-  with  it,  and  many  other  apphcations  had  been 
refused. 

Evidence  was  also  given  by  the  city  surveyor  (Mr.  H.  A.  Cutler),  by 
Councillor  Duff,  vice-chairman  of  the  Electricity  Committee,  and  by 
Aid.  Coates,  chairman  of  the  Finance  Committee. 

Leith, — A  report  of  the  electrical  engineer  (Mr.  A.  P.  Rutherford), 
recommending  an  expenditure  of  £60,000  on  additional  generating 
plant,  iSlC.  has  been  referred  to  the  Committee  dealing  with  the- 
development  of  local  industries. 

Newcastle-under-Lyme. — The  Council  has  received  sanction  to  a 
loan  uf  £.!.iKio  fur  tlie  linking  up  of  the  electric  supply  undertaking 
to  that  of  .'Stoke-on-Trent. 

Salford. — The  Coriwration  has  applied  to  the  L.G.  Board  for  per- 
mission to  borrow  £15,000  for  the  extension  of  a  sub-station,  cable 
laj-ing,  &c. 

The  .scheme  will  complete  the  linking  up  with  Manchester,  and  be  of 
a-'sistance  when  the  greater  scheme  of  utilising  electrical  supplies  comes 
into  operation. 

General. 

Blackburn. — -Councilbr  Chas.  High.im,  vice-chairman  of  the  Elec- 
tricity Committee,  and  Mr.  P.  P.  Wheelwright,  borough  electrical 
engineer,  will  re])resent  the  Corporation  at  the  annual  conference 
of  the  I.M.E..A.,  to  be  held  at  Manchester  in  .lune. 

Cork. — l"hc  Corj>oration  have  appointed  a  Committee  to  consider 
their  position  under  the  Cork  Kleetric  Lighting  Cu."s  Provisional 
Order,  and  to  report  on  the  present  condition  of  the  plant  and  mains 
of  the  Company. 

Derby. — The  Council  has  decided  to  purchase  premises  for  offices, 
Workshops  and  showrooms,  at  £3.765. 

Eastbourne. — The  Council  has  gi-aiitod  an  honorarium  of  £50  to 
the  borough  electrical  engineer  (Mr.  .1.  K.  Brydges)  for  extra  work 
perfonned  in  consequence  of  the  illness  of  Mr.  Blake. 

Huddersfleld.  -  The  Corporation  has  iiu-rea.sed  the  salary  of  the 
cli-itri  al  cnuiiu-cr  (.Mr.  .1.  \V.  Turner)  from  £400  to  £500  jxr  annum. 

Increased  Charges  for  Electrical  Energy.— The  charges  for  cumMit 

at  the  foil  )\vin'Z  \ilaies  are  being  incrca.-^Hl  : — 

.\t  .Stokc-on-Tn-iit  the  KIciitricity  I '<immittoe  n-commend  an  increase 
of  20  jx-r  cent.,  making  till  )x-r  irent.  over  ptv-war  charges,  commencing 
from  tho  .\pril  met<T  n-adings. 

Rotberhttin  Electric  Light  Committee  propo.se  an  increase  of  131  jier 
cent,  in  the  charges  to  industrial  power  users. 

Ballyconnell  Electric  l.igbt  Co.  have  decided  to  increase  their  chargea 
by  IJd.  |x-r  unit  to  shart-holders  and  l.Jd.  to  non-shareholders. 

Carlisle  Electricity  Conimitttv  have  deoideil  to  incr\-a.se  their  charges 
by  ,"i  |x-r  cent,  (making  a  total  incrva.sc  of  'i'i  (x-r  cent,  over  pn'-war 
charges)  to  all  consumers  other  than  thow-  having  agreements. 

Hnmpslead  (l/mdon)  Council  arc  incn-asing  their  charges  from  :t3ji  to 
.'iO  |x-r  cent,  over  pn-war  charges. 

Worksop  Council  is  increasing  its  charges  by  jd.  (ler  unit  for  light  and 
jil.  for  |xiwi-r. 

.\l  Torquay  the  rate  for  lighting  is  being  increa,s«>l  Id  |M-r  unit,  and 
thai  (or  power  and  other  purposes  (d.  |H*r  unit. 

UirkcnhcAil  Klectririty  Committee  reconiinend  further  iucrcasca  of 
I2J  |ier  ceiil.  for  lighting,  Jd.  |x-r  unit  through  prepayment  meters,  and 
III  |M-rcenl.  (or  |xiwer. 

Al  Maidslonr  the  charge  to  ordinary  consiiim-rs  was  reiently  increased 
."i  |H-rci'nl  .and  that  Imoiisuinrrs  with  contracts  £}  |>prcpnt.,  in  addition 
III  incn-jiscH  under  tin-  sliding  scale  IuiscmI  on  price  i»(  ronl. 

Hi-\lcy  Eli-clriclty  I'omnullee  reeoniniend  n  further  increase  of  l.'i  per 
1  ml.  in  I  he  charges  (or  curn-nl. 

Luton.  Till-  salaries  of  the  chief  a-KKistanl  engineer  (Mr.  H.  Kcll), 
the  chief  lishiiii  111  a.ssistnnt  (Mr.  A.  II.  toites)  and  the  chiet  clerk  ol 
the  rli-clriril\  deparlmeiil  (Mr.  H.  Iliirdiiig)  have  l>wn  increa»c<l  by 

£25  a  veil  C.I.  h. 

NewC«Stle-on-Tyne.  The  rarliMmentary  Committee  ha*  expreaawl 
the  oiuiiioii  lli.it  in  \  ie«  of  the  largi*  prilits  earned  by  the  Newcastle. 
U|Mm  T'yin-  Klislru-  .Supply  Co.,  and  ils  payment  of  S  jx-r  cent,  ilivi- 
ilend.  liie  pro|N's<-<l  increaw-*!  chargi>M  of  20  j>er  <-»>nl.  for  lighting  aixl 
l.'i  |H-r  cent,  lor  heating  are  not  jiislilietl. 

Tho  comniilli-e  Ihriefore  re<-ominriiil«  thai  applmalion  l>e  made  lo  tho 
HoanI  of  Traile  for  n  reduclion  in  the  clmrg"--.  Wilh  reganl  lo  the  Xe»- 
caslli  .V  Kislricl  Klerlric  Ughling  Co.,  which  is  making  a  similar  im-reaae 
in  ibnrges.  it  i«  rriommrniletl  that  a  Hoanl  of  IVade  invest igalum  l>e 
a.k.dl.ir. 

Pontypool.  The  t'ri.an  Coum-il  ha»  ileiiile»l  111  prvii-ee»l  «ith  tho 
scheiiii-  for  the  piirchiiM'  of  the  iindertAking  of  the  Pontyjiooj  Klei'trio 
l.iglil  .V   Power  Co.  IIS  sixin  as  ihe  L.d.  Itiiant  give  their  aaiiotion. 
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Portsmouth.— The  salary  of  the  electrical  superintendent  {Mr. 
V\'.  S.  Foale)  has  been  increased  from  £5.50  to  £600  per  annum. 

Sandgate. — The  Urban  Council  has  decided  to  adopt  electric 
pumping  at  the  pumping  station. 

Scottish  Municipal  Electrical  Undertakings.— At  the  annual  con- 
vention of  the  Scottish  Royal  Burghs  last  week,  ex-Bailie  Alex, 
Stevenson  (Edinburgh)  moved  approval  generally  of  the  recom- 
mendations in  the  recent  report  made  bj-  the  Coal  Consei'vation  Sub- 
committee on  the  subject  of  electric  power  supply,  with  the  reserva- 
tion that  the  control  of  generation  and  supply  should  not  be  en- 
trusted to  power  companies,  it  being  in  the  public  interest  that  the 
control  should  be  vested  in  public  or  municipal  authorities. 

Jlr.  Ste\-e>"Sos  said  he  saw  in  the  report  a  real  menace  to  the  rights 
and  privileges  of  municipalities.  No  municipality  couk'  afford  to  ignore 
the  possibihties  of  an  up-to-date  electrical  undertaking,  because  the 
general  use  of  electricity  would  give  a  piurer  atmospliere  to  our  cities 
and  towns  and  make  healthier  homes.  According  to  the  report,  the 
power  company  lion  and  municipal  lamb  were  to  lie  down  together,  but 
in  the  present  case  the  municipal  lamb  was  inside  the  pow"r  lion. 

Baii.I!;  J).  .Tones  iKilmaniock,  seconded,  and  said  that  was  simply 
an  effort  to  roll  the  transactions  of  municipalities  into  the  hands  of  large 
power  companies  for  the  exploitation  of  electrical  undertakings  in 
Scotland. 

The  resolution  was  passed,  and  the  matter  was  remitted  to  the  annual 
committee  to  consider  what  action  might  be  taken  to  safeguard  the 
interests  of  municipalities. 

Wednesbury. — On  Monday  the  Corporation  decided,  on  the 
recommendation  of  the  General  Purposes  Committee,  to  dispose  of 
the  municipal  electricity  wcrks  to  the  Midland  Electric  Corpn.  for 
Power  Distribution  and  to  apply  for  a  provisional  order  to  enable 
this  to  be  done. 

The  Company  will  pay  to  the  Corporation  the  capital  expended  on  the 
undertaking  by  1.")  annual  instalments  of  £,1,000. 

The  Committee's  report  pointed  out  that  with  a  population  of  30,000 
there  were  nithin  the  borough  four  statutory  authorities  with  powers 
to  supply  electricity  and  gas  for  power  purposes,  while  the  increased 
prices  of  materials  of  aU  kinds,  the  increased  rates  of  wages,  and  the 
interim  reix)rt  of  the  Reconstruction  Sub-committee,  indicating  the 
creation  of  larger  areas  for  the  generation  and  supply  of  electricity 
.seemed  gocx'  and  ilelinite  reasons  for  the  disposal  of  the  undertaking. 

The  Mayor  (Aid.  A.  E.  Pritchard)  said  they  had  no  tramways  or  any 
public  works  rc(|uiring  electric  current,  while  their  macliinsry  for  pro- 
ducing electricity  WHS  somewhat  obsolete,  and  therefore  costly.  They 
had  been  comj)ellcd  to  buy  in  bulk  to  meet  the  requirements,  and  the 
whole  result  had  l>ecn  an  annual  loss  for  the  past  few  years.  They  aimed 
at  safegiiardihg  consumers  in  regard  to  power  supply  and  he  thought 
the  agreement  would  proU-ct  all  interests. 

Wrexham. — The  h;iectricity  Committee  recommended  the  Council 
to  increase  the  salary  of  the  electrical  engineer  from  £37.5  to  £425, 
but  an  there  is  a  Council  minute  fixing  the  maximum  salary  at  £40tl, 
the  matt<T  has  been  delayed  until  this  is  altered. 

Kicctric   Traction. 

Birmingham.  -The  Coqxjratlon  decided  on  Tuesday  to  ask  the 
Board  of  Trade  to  sanction  a  revision  of  the  tramway  fares. 

.Mr.  Iliirri-<m  Harrow,  ihairnmn  of  the  Tramway  Committee,  ox- 
plaincii  till-  limincial  Hitnati(<M  and  the  ncc/1  for  increased  fares  to  meet  the 
extra  ihnrgcu.  fnilcr  their  .Act  of  IIMC)  they  were  obliged  to  run  work- 
nu-n'i%  rars  lietore  W  a.m.  and  after  .'>  [i.m.  (Vinsequcnlly  they  must 
obuin  power  from  the  Hoard  of  Trade  (o  gel  rid  of  that  arrangement,  and 
enable  lliciii  to  run  workmen's  I'ars  at  a  higher  rale  of  fare  than  2  miles 
ft,r  ill.  Me  Bllcii.led  liefon!  the  1'nj.irleiit  of  the  Board  of  Trade  in 
l>.Milr.ii  Willi  mfinlnTit  of  the  .Muiii<'ipnl  Tramways  Association  on  Thurs- 
il.iy  1.1  't  "11  ilie  lubji-cl  of  traiiiwiiy  iiwitli-rs,  and  atlie  interview  wn  i  very 
iliii|.|.MiiiiiMg.  All  Sir  AIUtI  .Siiinlcy  coulil  i.iigg«»t,  was  that  n  Select 
romiiiiili-  ilioiild  Ih-  apiHiinted  by  liic  Houw  of  Commons  to  consider 
111!'  iioiH.r.  That  wiu«  n  very  I'llalory  iiiclliod.  for  the  Hiinr'  line'  been 
ri..|,ii|  (or  ulxiiil  two  yvnn  lo  coiiRiiliT  nunc  meiiiiH  of  gel  ling  over  the 
ilillh  ulty  of  nil  cnormoUH  iii'n'iiw  In  llic  rale  of  wiigcs  on  Ihc  tramwav 
-v«i'rii«  llirounhoiil  Ihc  roiiiilry.  ami  H|ipiirciilly  allcr  two  years'  con- 
■.i.lirniion  I  In-  only  "iiggi-Hlioii  Ihr  Homil  of  Trii'ilc  loulil  bring  forward 
M/a-  llml  II  .S<IitI  I'oinniillce  nhoulil  In-  iip|i<iiiitcil.  ||  would  lake  six  or 
12  iiioii'li')  JH'torc  Micli  n  iioniMiilli'i'  ri-porlcil  on  llii'  nviller.  The 
liovininwnl  oiiglil  loaxnint  the  Iraiiiwav  in  lliorilicH  in  iiiiiling  the  nu-uiis 
of  iiblnining  Mii'  money  lo  pny  llii-  liigii  miili.  of  wages  now  being  paid. 
*nd  which  wn«  prni.tii  nlly  cknilly  iloiilili  liic  riilc  paid  Ixfore  the  war. 

Bnultord.  -  In  regard  to  the  n-ienl  deniiiiuj  of  the  women  traincar 
eoiidiicton)  (or  an  iiicrciuHil  war  boiiiiK.  (lie  CoiiiinilU'O  on  Production 
hfto  diTiilnl  that  the  wiiineii  are  eiilltled  to  (he  4m.  n  wegk  iidvance 
olTnred  by  tin-  Ciir|Hiration. 

Thr  (  or|iiir>tiiiii  lii-li|  Ihnl  I  ho  woiiiimi  wen-  cnlilled  to  receive  41".  n 
wnrk  M|vani<-  on  rc('.nl  rntrm,  ninking  n  lolnl  ol  {.'In.  on  prewar  rale 
of  |Kty  (or  •oniliiitorK.  but  the  worni-n  claiiniMl  Ihnl  they  vti-ri-  eiitil  led 
lo  nil  III!  rrn«<'  o(  tl. 

Ltncuhtre  Tramways.  The  Hoard  ■■(  Trade  ha.  extended  by  one 
your  (rom  Feb.  (1,  ItMH,  the  lime  during  whic  li  AHhtori  under. l.vne 
<'ur|iorntion,  Audennliaw  unci  Denton  Urban  l>iHtriel  CounellH  iind 


Waterloo  and  Bardsley  Parish  Councils  are  entitled  to  give  notice 
of  intention  to  exercise  their  option  of  purchasing  the  portions  in 
their  respective  districts  of  the  undertaking  authorised  by  the 
Oldham,  Ashton-under-Lyne,  Hyde  and  District  Tramways  Order, 
1896. 

Liverpool. — Mr.  .J.  S.  D.  Moffet,  the  tramways  manager  at  Belfast, 
who  was  recently  recommended  for  the  position  of  deputy  general 
manager  of  the  Liverjiool  tramways,  has  decided  not  to  accept  the 
position,  as  Belfast  Corporation  has  increased  his  salary  to  a  maxi- 
raiun  of  £1,200  per  annum,  to  be  reached  by  annual  increments  of 
£100  till  September,  1921. 

Metropolitan  Railway. — The  Board  of  Trade  has  extended  by  one 
year  the  tunes  limited  for  the  completion  of  the  railway  described 
in  Sec.  16  of  the  Metropolitan  Railway  Act,  19Vi,  for  the  compulsory 
purchase  of  lands  for  lines  described  in  Sec.  5  of  the  Metropolitan 
Railway  Act,  1912,  for  the  completion  of  Works  authorised  by  Sec.  5 
of  the  Metropolitan  Railway  Act,  1911,  and  for  the  purchase  of  lands 
authorised  by  the  Metropolitan  RaUwaj'  Act,  1913. 

Women  Tramcar  Drivers. — Hitherto  women  tramcar  drivers  have 
not  been  licenced  for  the  London  area,  but  Mr.  Jas.  Devonshire, 
chainnan  of  the  Board  of  Trade  Tramway  Control  Committee,  states 
that  it  is  probable  that  women  will  be  licenced  as  tramcar  drivers 
shortly  in  the  metropolitan  area. 

York. — The  Tramways  and  Electricity  Committee  recommend  an 
increase  in  the  salary  of  the  t^am^^'ays  manager  and  electrical 
enghieer  (Mr.  .J.  ^^'.  Hame)  from  £.550  to  £650  per  anniun,  rising  to 
£800  by  annual  increments  of  £50. 

The  wages  of  men  in  the  Committee's  employ  liave  been  increased 
to  20s.  per  week  over  pre-war  rates  and  women  by  4s. 

Telegraphy   and   Telephony 

P.O.  Telegraphs  and  Telephone.— The  accounts  of  the  Post  Office 
for  the  year  cmlcd  Manli  I!],  1917,  show  a  deheiency  of  revenue 
amounting  to  t529,(i:>9,  an  increase  of  £9,.592  on  that  of  1915-16. 

The  deficiency  arose  after  making  provision  for  pension  Uability, 
£402,440  (only  £195,753  was  expended) :  depreciation,  £287,618 
(£129,9.55  only  was  expended  on  renewals,  &g.)  ;  and  for  an  expendi- 
ture of  £129,757,  in  respect  of  Post  Office  employees  serving  with  the 
Colours,  &c. 

The  telephones  show  a  surplus  of  £201,729,  compared  with  a  deficiency 
of  £118,177  in  1915-16. 

The  actuarial  percentages  used  in  arriving  at  the  pension  liability 
involved  an  increased  charge  of  £18,234  for  the  year  under  telegraphs, 
and  a  decrease  of  £29,703  under  telephones,  mainly  owing,  in  the  latter 
case,  to  the  lower  percentage  (11,  as  compared  with  the  provisional  rate 
of  15)  applied  to  the  engineers. 

Foreign   Notes. 

Bagdad.- The  main  street  of  Bagrlad  is  now  lighted  electrically. 

Ecuador. — The  (iuayaquil  Electric  Light  &  Power  Co.  has  recently 
expended  850,000  on  new  plant  and  mains,  and  it  projwses  to  spend 
$■200,00(1  further.  The  orders  will,  it  is  said,  be  placed  in  the  United 
States. 

Japan. — The  "  i""inan<'icr  "  states  that  an  eleilricil  cxhiliition  will 
be  held  at  Tokio  shortly. 

Since  the  commencement  of  the  war  at  Ica.st  20  iww  roiiipanics  have 
been  formed  in  Japan,  with  a  capital  combined  of  ^O.O.'iO.OOO  yen  (about 
£3,100,000)  to  carry  out  developments  of  chcnii.-al  industries.' and  there 
arc  frequent  announcements  of  new  hycho  electric  enterprises. 

Malay  Mineral  Wealth.— The  U.S.A.  Vice-Consul  at  Bangkok 
reports  thai  iiiiniiig  engineers  who  have  recently  visited  the  Southern 
Sianie.se  Malay  States  have  come  to  the  conclusion  that  one  of  the 
licliest  mineral  areas  in  thc<  world  is  to  be  found  there. 

In  addition  to  wolfram,  rich  deposits  ot  tin  ullnviiim  lye  found  in  the 
valleys  and  gullies  ol  all  the  hills  in  which  woll'nim  lias  been  located. 
Over  ten  wolfnuu  loilcs  have  already  been  locatcii.  and  in  all  of  them  tin 
has  aUo  been  [omul.  I'lcnty  of  water  with  sulliiicnt  head  is  said  (o  In- 
available  for  washing  out  I  In-  I  in  in  llic  rainy  season,  and  there  is  a 
waterfall  close  by  with  sulliiirni  lirinl  In  ilrvclup  electric  power  for 
working  a  large  number  of  iniiirs.  In  N'oillicrn  Siam  mining  areas 
iiiljoiiiiiig  llic  iii'w  railway  exlciision  liavc  licrii  opened,  and  here  anti- 
mony and  IcHil  worUcil  for,  lead  being  assiuiulcd  witli  ziiu  ami  silver. 

Rome.  -l'"iirther  restrictions  have  been  imiiosed  on  the  ii.se  of  elce- 
tricity  both  for  lighting  and  h(-ating. 

Spain.  An  olHcial  announeenicnt  conlains  a  list  of  mati'rials 
which  may  be  re(|iiircd  by  Spanish  (lovciiiiiieiit  Departiiiciils  during 
the  present  year,  and  in  which  foreign  coiniielilion  will  be  pcrinitlcd. 

'I'lnsc  gooilH  iiirluilr  biliimen.  oils  and  greases,  iiiaiiiifacliircil  siccl. 
uirr,  rails,  nickel,  iiliiiiiiiiium,  )iliiliniim,  bronze  >vnd  cdpiH'r  goods, 
MliMim  liirbines.  gns  engines,  lioileis,  mailiiiie  tools,  electrical  laboratory 
a|i|ianiliiH,  eli'itrical  ineiisiiriiig  inslriinieiils,  Uilcgraph  and  telephone 
iippliiiiHCB,  electric  aearchlights,  submarine  (tables,  arc  lamps,  electric 
light  iiii;  aceeHsorieH,  eU-iilric  generating  machinery  and  scientific  instru- 
ments. 
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Water  Power  in  Hungary.— The  "  Board  of  Trade  Journal " 
announces  that  the  constantly  increasing  price  of  coal  has  caused 
the  electrical  undertakings  in  Budapest  (the  Municipal  Electricity 
Works,  the  City  Railway,  and  the  Tramways),  which  require  several 
hundreds  of  truckloads  of  coal  per  day,  to  form  a  syndicate  (the 
Hydro- Electrical  Co.)  for  investigating  and  organising  the  use  of 
Hungarian  water-power  for  the  generation  of  electricity. 

Miscellaneous. 

Bose  Research  Institute.  Leading  citizens  of  Bomhay  recently 
presented  a  purse  of  Rs.  2.tJ<i,iaiO  to  Sir  J.  C.  Bose  as  a  recognition 
of  the  great  .sen- ice  rendered  hy  him  to  the  cause  of  science.  Sir 
Jagdish  Bose,  in  accepting  the  purse,  said  the  amount  would  be 
held  in  trust  by  a  committee  of  three  for  the  use  of  the  Bose  Institute. 

Concert. — The  London  and  Southern  Division  of  the  Electrical 
Power  Engineers' Association  gave  a  very  successful  siuoking  concert 
at  Anderton's  Hotel  (Fleet-street,  London)  on  Monday  evening  la.st. 

The  chairman  (Mr.  .\.  ('.  Hostel)  pix-siclcd  over  an  audience  of  more 
than  KJO  and  owing  to  the  large  numl)er  of  tickets  sold  the  Electrical 
Trades'  Benevolent  Fund  will  receive  a  substantial  sum.  The  pro- 
gramme was  a  good  one  and  nuicli  musical  and  histrionic  talent  was 
displayed  by  menlKTs  of  the  .Assijtiation.  The  older  members  were 
given  an  opptjrtunity  of  meeting  the  latest  recruits,  engineers  on  the 
staffs  of  electrical  manufacturers  and  men  in  charge  ot  iiowcr  plants 
in   London  factories. 

During  the  interval  .Mr.  Ebljen,  the  late  general  secretary  of  the 
A.  E.S.  E.  (which  f>>rmed  the  nucleus  of  the  present  As.-i»ciation),  was 
presented  with  a  n"ld  watch  and  a  cheque,  gifts  which  were  subscriljed 
to  by  members  throughout  the  countrj-. 

P^Customs  Duties. — A  recent  Ordinance  states  that  the  following 
duties  are  now  payable  on  imports  into  Malta  : — 

KIcitriiiil  coiptis  anil  fumy  goods  ii.i:,  crticles  for  ornamentr.l  purposes 
<ir  partly  for  use  f.nd  pcitly  forornp.mcnt)  10  [lercent.  r.d  val.  ('hcmlci:.l.s, 
ironmongery,  hr.nlware,  iron  e.nd  steel  manufnctures,  earthenwr.re,  gliws 
and  pittss  wr.re,  indiarubber  f.nd  mr.nufivtiires  thereof,  motor  vehicles, 
oils  i,nd  colours,  i'.nd  other  jjoods  not  enumerated,  o  per  cent.  r.d  val. 

The  following  r.re  duty  free  :  Scientific  instruments,  machinery  for 
industri.-.l  pur[x>NCM.  hriii|)1cs  of  no  comnicrcif.l  vt-.hie,  tin.  iron,  ziiu-  j-nd 
l.uil  ill  blihks  iiiiil  sh.ils.  ,Miil  iliiti;-,l.li-  i'.rlii  Ics  nii|>(irted  for  the  public 

Lectures  on  Commercial  and  Industrial  Subjects.— Mr.  c.  H. 
Roberts  (Minister  of  Labour)  aiul  >Ir.  .lohn  Hmlge  (Minister  of 
Fensions)  will  deliver  lectures  in  London,  the  former  on  .\|iril  2t), 
on  '■  .-X  Londoner's  Opportunity  in  Commerce,"  and  the  latter  on 
May  ;i  on  '  .\p|)rcnticesliip  and  Technical  Training."  .Applications 
for  admission  should  be  inacU-  to  the  Ediiiation  Otlices,  Victoria 
Eiiibiiiikiiiciit.  London.  W.C.  2. 

Presentation.  Mr.  .1.  .Makin,  mains  su|ierintcndent  at  Stokeon- 
Trciit,  has  been  presented  with  an  illuniinate<l  adilres.s  and  a  gold 
watch  upon  his  dcpurture  to  become  deputy  electrical  engineer  anil 
tramways  manager  at   Bexley. 

Will.  The  e»tat<'  of  the  late  Sir  .lohn  Wolfe  Barry.  K.C.I5..  lias 
Iweii  valued  at  £27H.:il'.2.  of  which  t22.^>,»»:»:;  is  net  per.-oimlty. 

The  lesliitor  pave  tL'.'ill  tn  I  In-  Hcnevnlnit  Fiinil  of  the  lll^titution  of 
<'ivil  EuKiiU'crs  aiid  tL'llli  to  Ihc  llinrvoli'iit  Fimil  of  the  Institution  of 
.Mec  hiini(  «l  FnuimtT-..  ami  on  !!..■  ilcntli  of  his  wife  «ivcs  n  further  £l,tHMI 
to  the  H4Miivo|.Mt    KuimI  ..(  the  lii.^llluliiin  of  Civil  Kiitfinrcrs. 

Winding-up  Petition.  -V  pi-tilion  hy  the  HoanI  of  Trade  for 
the  wiri.lini;  M|.  ..t  the  Stamlard  Cable  Mfg.  Co.  (Ltd.)  will  be  beard 
ill  till'  lli^'b  I  oiirl  on  thi    li'.lb  iii>l. 

Tenders  Invited  nnd  Ac«M'|>l<*d. 

Cooling  Towt>r. 

Si'Mii;iii.\Nl>  <'or|M>nitioii  invite  Iwidern  for  the  mipply  and 
(■re<'ti>in  of  oiic  forei-il  draught  emiling  tower.  S|ie('ilU-nliiiii  and 
tender  fioin  thi-  Kciwral  iiiain.Ker.  Mr.  .Mfied  S.  Mlai  kliiaii.  Eler 
Iricily  tlllici-..  liiiiiniiiK  strift.  Siuiderlund.  '{'eiideiN  to  the  town 
clerk,  Mr.  II.  «ra\en.  Town  Hall.  Sundeilaiid,  by  lin.1  jM.st  April  21. 
Srr  mirrrh-iwiiil. 

Hk.kii^.     The  Cor|Mir«l  ion  have  neei  pled  the  fullow  ing  tenders 

llulHMH'k   \  \Vilio\,  jiiiIiiimmI  ilmiiKht  fnn,  motor,  iimiii  iUni|ii<r,  ,V< 

tXtl'i ,    I'hiiin  ll<  II    Knu'oK'i'iintl  <  o  ,  iirw  Hah  eirvalor  niiiliiiiiiker,  Ul.'H)  . 

Ilritish  Thon Il..ii  i..n   (  o.,   •Milihui-iir   for    i.lMKlkw.   turbine,   two 

new  fiT.ler  |miii.  1 ..  ,\ .  .  tJ.tHM.  K.  M>.rk-y  A  .Somk.  rxlrn.ioii.  |i>  lh< 
IM.wfr  nUtioii.  ll,.V.I  il>»  lid.  .  W.  AItII  (l.lil.).  i.-iislisk.  mill  lirnd 
slockii  lor  m'reeiiiiiti  i  hniiilM'r,  t'M»*. 

AiMM»iiiliiiontN  Vnrnnf  nnd   Filled. 

\li  elislric  al  iiit'Miiii  I-  rcniiireil  to  liiki-  i  liiirue  of  elis  Irir  siippl\ 
111  Africa.  Appli'  alimw  lo  Mr.  W.  M  Mi.rdey.  H2.  Victoria  street. 
S.W.  I.      Srr  ii.hrrliKrmrnl. 

All  lulvrrtiHtT  nH|iiirn<  nn  rlretrieni  InlHinilnry  nminlntil  fur  NtnU' 
diinlinalioii  of  iiislriiiiients  nnd  innlenals  mid  general  research  work. 


A  mechanician  with  experience  in  construetion  of  scientific  instru- 
ments is  required  in  Ayrshire.     See  adverli-semenl. 

A  meter  test-room  assistant  is  required  with  good  experience. 
See  advertisement. 

An  assistant  lecturer  attached  to  the  engineering  department 
is  required  by  the  City  of  Hull  Education  Committee  for  the  day 
and  evening  departments  of  the  Municipal  Technical  College.  Salary 
£175.  rising  to  £250,  plus  5s.  per  hour  for  evening  classes.  Forms 
of  application,  &c.,  from  Dr.  .J.  T.  Riley,  Albion-street,  Hull. 

Applications  are  invited  for  the  position  of  operation  super- 
intendent in  the  traffic  branch  of  the  London  Coimty  Council 
Tramways  Department.  Salary  from  £61X)  to  £800.  Forms  of 
apphcation  from  the  Clerk  of  the  Council,  Spring  Gardens,  S.W.  1. 
Applications  by  1  p.m.  April  15. 

Jlr.  W.  Fennell,  of  St.  Albans,  has  been  appointed  engineer  and 
secretarv  of  the  Northwich  Electric  Supply  Co..  in  succession  to  the 
late  Mr."  W.  Boyd. 

Mr.  C.  W.  Crosbie,  A.M.T.E.E.,  has  resigned  his  ^xisition  with 
Messrs.  Ferranti  (Ltd.)  in  consequence  of  his  apitoiutment  as  an 
electrical  engineer  in  the  Air  Ministry. 

Jlr.  A.  E.  Cornwell  ha-s  been  appointed  manager  of  the  Wireles^ 
Workshoi)S,  Randwick  (X.S.W.). 

Business  Items. 

Dr.  .1.  Erskine  Murray,  who  is  now  engaged  in  Goverimient 
service,  has  retired  from  the  limi  of  Clark,  Forde,  Taylor  &  Erskine- 
Murray,  and  Mr.  A.  L.  Dearlove  will  be  joined  by  Mr.  E.  S.  Heurtiey 
as  a  partner  in  the  firm,  which  will  revert  to  the  old  style  of  Clark, 
Forde  &  Taylor. 

.Mr.  Heurtiey  is  a  member  of  th-  Institution  of  Electrical  Engineers, 
and  is  well  known  in  the  cable  world  as  the  inventor  of  the  Heurtiey 
magnifier,  n-lay,  and  other  iiuiKirtant  inventions  in  connection  with 
submarine  cables. 

The  London  offices  of  Messrs.  Hans  Renold.  Lt*l.,  have  been 
removed  to  Bush-lane-ehambers,  2(i  and  27,  Bush-lane,  Cannou- 
street,  E.C.  Telephone.  City  847<>.  Telegrams.  •  Renolgear 
Cannon,  London." 

Messr.s.  Ferguson,  Pailin  &  Co.  (Ltd.).  of  Openshaw,  Maitehester. 
have  opened  an  office  at  37,  Norfolk -street.  Strand,  I/)ndon.  W.C. 
(Telephone  :   Cit\  547. ^ 

The  Enterprise  Mfg.  Co..  Ltd..  (Jim-street  electrical  works.  l?is- 
hop.sgate,  Loudon,  Iv.  I.  which  has  enlarged  its  premist-s,  enabling 
it  to  double  its  output,  has  preptired  a  list  giving  particulars  and 
prices  of  its  box  blade  exhaust  fans.  They  are  made  in  siies  from 
12  in.  to  :{()  in.,  and  for  all  voltages  in  a.c.  and  d.c. 

Plant  for  Sale.-  An  atlvertisi-r  has  for  sjde  two  2.->0  B.ii.r..  two 
IlKi  ii.H.r..  and  one  12  ii.ll.i'.  slip-ring  type  motors. 

Patent  Development.-  The  owner  of  patent  Xo.  8.b54  I'.llt,  for 
•  Ki\  board  type  |«-if  orating  apparatus,"  dtsiri's  to  liivnse  or  s.-ll 
the  patent  riglits  in  this  country  for  (in-at  Britain,  .\pplications  to 
Messrs.  E.  1'.  Alexamier  A  .Son.  :«H),  High  Hollu.rn,  Uuulon,  W.C.I. 

Glue  Pots.-  Messrs.  Belling  *  Co.,  Derby  road  Works,  Montague 
road,  I'pper  Edmonton.  London.  N.  18,  have  rwently  put  mMin  the 
market  a  ii-w  line  of  electric  glue  jKit-s  suit^ible  lor  us*'  in  aerojilauc 
works,  munition  facttiries,  &c. 

niul  the  glue  contaiue- 
In  tV,.    t'nu'j  |i.|    -onw 
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Maohino  Shop  Aooessortds.  Mewn<,  .lames  W.  l  nrr  A  Co  .  Ltd  . 
:i,-i,  giiwn  Victi.rm  Blrvi't.  U.ndon.  K.C..  have  issued  a  pamphlet 
(jiviiig  parlieuUrn  o(  the  machine  tiMiU  «tul  aeerwHiriei'  supplie«l 
Iiv  them.     Copiisnia\  be  oblaiiuil  b\  manubicturrrn 
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Companies'    Meetings  and   Reports. 


DUBLIN  &  LUCAN  ELECTRIC  RAILWAY  CO.— At  the  meeting  last 
week  it  was  reported  that,  after  providing  for  clel^enture  interest  to  date, 
^here  was  an  available  balance  of  £603.  19s.  6d.  for  1917,  out  of  which  the 
directors  recommended  the  pajnuent  of  the  preference  dividend  for  one 
half-year,  which  would  absorb  £475,  leaving  £128.  19s.  6d.  to  be  carried 
forward.  The  chairman  (Mr.  J.  W.  Hill)  said  the  Government  had  taken 
over  the  control  of  the  line  on  .Jan.  1,  1917.  Passenger  receipts  rose  from 
£6,287  in  1916  to  £7.010  in  1917  ;  season  tickets,  £335  to  £432  ;  work- 
men's tickets  fell  £19  to  £16;  parcels  and  cycles  rose  £534  to  £571  ; 
goods,f£351  to  £413  ;  rents  from  advertisements,  £87  to  £115  ;  showing 
a  net  increase  of  nearly  £1.000.  The  principal  outgoings  showed  a  great 
increa.se-  The  Government  made  up  the  net  earnings  to  the  level  of 
1913,  but  they  had  enforced  the  payment  by  the  company  of  war  wages 
of  20s.  or  2 Is.  weekly  to  every  man  over  IS  years  who  was  previously 
earning  not  more  than  £500  per  annum.  The  cost  of  the  war  wage  for 
1917  was  £1,265,  and  wouh',  if  continued  for  1918,  be  more  than  doubled. 
Coal  increased  from  £2,573  in  1915  to  £3.102  in  1917.  The  cost  of 
materials  had  also  reached  an  unprecedented  height.  The  full  increase 
in  the  expenditure  might  be  taken  as  almost  £3,000. 

FOLKESTONE  ELECTRICITY  SUPPLY  CO.  (LTD.)— At  the  meeting 
to-day  (iYiday)  it  was  reported  that  on  Dec.  31,  1917,  the  equivalent 
of  165,307  8  e.j).  lamps  was  Ijeing  suppUed,  an  increase  of  7,376  8  c.p. 
lamps  over  the  figures  at  Dec.  31.  1916.  The  Company  has  had  to  stiU 
further  incn^ase  the  price  of  current  owing  to  the  advance  in  the  amounts 
paid  for  fuel  and  labour.  Including  the  receipts  from  hired  installations, 
the  profit  amounted  to  £14,633,  with  £2,594  brought  forward,  and  interest 
and  installation  profits,  and  after  allowing  for  interest  on  debenture 
stock  and  dividend  on  preference  shares,  the  balance  was  £11,405. 
Out  of  this  an  interim  dividend  at  rate  of  6  per  cent,  per  annum  has  been 
paid  on  the  ordinary  shares,  and  £4,262  was  placed  to  depreciation  and 
£I,00f»  to  reserve  fund  ;  and  the  directors  recommended  payment  of 
a  final  dividend  at  rate  of  8  per  cent.  |X-r  annum  (less  tax)  on  the  ordinary 
shares  for  the  half-year  (making  7  p<-r  cent,  for  the  year),  leaving  £2,643 
to  carry  forwanl. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.  (LTD.)— The  acccunts  fov 
1917  show  a  profit  of  £238,725.  Deducting  directors'  and  auditors'  fees, 
dcVienture  interest,  &t.,  f75.S57,  and  adding  £(i!i.7;!il  from  ll»16.  the  total 
in  £232,.597.  Alter  deducting  income  tax  {£28,75.%),  transferring  £2,801 
to  reserve  in  respect  of  depreciation  of  trustee  securities,  £25,000  to 
reserve  account,  and  £5,000  to  special  war  allowance  reserve  account, 
paying  dividend  on  preference  shares  (£9,000)  and  interim  divi.iend  on 
ordinary  xhare.-  ;£l(»,0<W,),  the  available  balance  is  £152.042.  The  direc- 
tOTH  rei  ommend  nayment  of  a  final  dividend  on  the  ordinary  shares 
of  10  per  rent  (less  tax),  making  15  iier  cent,  for  the  vcar.  and  also  a 
bonud  of  IOh;  per  share  {U-hh  tax);  (his  will  require  £40,000,  and  leave 
£112,042  to  hi;  cnrrie  1  forward.  Provision  has  again  been  male  for 
upeeial  depreciition  on  rhe  machinery  in  the  factories  which  has  been 
running  day  and  night  on  Government  work,  and  for  n  achinery  which 
has  b<«n  Ixiuuht  specinlly  for  v  ar  pi  rposcs  which  will  he  useless,  or  of 
problematical  value,  after  tl-c  war.  Subject  to  the  crmscnt  of  the  share- 
holdeni,  the  Company  [irop<i»e  to  siib-divirle  the  £5  ordinary' shares  into 
£1  tharex,  and  to  form  n  Tyre  Company  having  a  share  capital  of  £200,000, 
the  whole  of  which  will  be  held  by  the  Company  :  also  to  increase  the 
orlinary  xharc  «apital  of  the  Company  by  £200,000,  and  to  distribute 
thai  amount  in  fully  paid  Hhares  as  a,  bonus  amongst  the  ordinary 
»harfhr,lder-.  The  conwnt  of  H..\I.  Trea.sury  has  been  obtained  to  the 
iMUc  ol  the  £200,(KKJ  ordinary  shares,  but  authority  to  issue  shares  of 
the  Tyn-  Company  hris  not  yet  IxM-n  received.  Owing  to  advanced  age 
Mr.  (Sydney  (irilui-  ban  relinquished  his  position  as  chairman  of  the 
C»m|>any,  and  .Mr.  George  .Sutton  has  Ik-ch  appointed  in  his  place  and 
now  hoIdH  the  iH/sitlon  of  chairman  and  managing  director.  The 
'■om|jnny  will  «lill  have  the  iM-nefil  of  the  hmgexfierience  of  Mr.  Gedgc 
uiwm  Die  >)<>ard. 


UNITED  STEEL  COMPANIES  (LTD.)~Reg.  with  nominal  cajiital  of  • 
£7,680,030  in  £1  shares  (1.330.(100  original  preference  and  6,350,000 
ordinary),  to  acquire  all  or  any  of  the  preference  and  ordinary  sViares  of 
Steel,  Peach  &  Tozer  (Ltd.),  Samuel  Fox  &  Co.  (Ltd.),  Frodingham  Iron 
&  Steel  Co.  (Ltd.),  Appleby  Iron  Co.  (Ltd.),  Workington  Iron  &  Steel  Co. 
(Ltd.),  and  the  Rother  Vale  Collieries  (Ltd.),  to  enter  into  an  agreement 
with  the  Imperial  &  Foreign  Corpn.  (Ltd.),  and  to  take  over  the  business 
of  iron  and  steel  manufacturers,  mine  owners  and  colliery  pro- 
prietors carried  on  by  above  companies ;  also  to  carry  on  the  business 
of  manufacturers  of  and  dealers  in  coke  and  other  products  of  the  car- 
bonisation of  coal,  manufacturers  of  coal  briquettes  and  patent  fuel, 
chemical  manufacturers,  electrical  engineers,  shipbuilders,  &c.  First 
directors  are  Hy'.  Steel.  Wm.  Steel,  Wm.  Tozer,  A.  0.  Peech,  J.  Peech, 
T.  Jowett,  W.  Chesterman,  H.  Barber,  F.  S.  Scott-Smith,  F.  J.  Jones 
and  W.  Benton  Jones. 

WAGON  REPAIRS  (LTD.)  (150,042.)— Reg.  with  a  nominal  capital 
of  £1,2.50,000  in  £1  shares  (500,000  7i  cumulative  preference  and  750,000 
ordinary).  Objects :  Repairers,  rebuilders,  renovators  and  adaptors 
of  railway  and  other  wagons,  trucks,  carriages,  trollies,  tramway  cars 
and  bogies,  motor,  electric,  gas,  steam  and  other  vehicles,  &c.  The 
signatories  include ;  Birmingham  Railway  Carriage  &  Wagon  Co., 
British  Wagon  Co.,  S.  J.  Clave  (Ltd.),  Gloucester  Railway  Carriage  & 
Wagon  Co.,  Harrison  &  Camm,  Hurst,  Nelson  &  Co.,  Metropolitan 
Carriage,  Wagon  &  Finance  Co.,  llidland  Railway  ('arriage  and  Wagon 
Co.  and  North  Central  Wagon  (.'o. 


N< 


ow   (>oiiipanIcs. 


BftmiH  CILLULOBE  k  CBEHICAL  MPO.  ^PABEMT)  CO.  (LTD.) 
(I«»M»21  »  I'rivi,)-  .,„„,,„„y,  Kei,,  .\„v.  20,  capital  £3.500,(Ml<l 
in  £1  •li»f.-..  I.,  ,„  ,,„ir.-.  |„,ld  ami  dixpnw  „(  HlnckM.  MlinrcH,  delK-nlurcs, 
*«..  ol  III.-  »nl.,h  r.ilulow  k  I'hemi.al  .Mfg.  Co.  (Ltd.)  or  any  other 
w.mi«ny.  and  lo  ,  arry  „„  the  buHincK.  of  irianufacluriTM,  producers, 
,mp.,r1^r..  ex|».rt.f,  aiu\  brokern  ol  and  who|e«,|e  „nd  retail  .lealerH  in 
-lirmi.  »!..  drug..  |«mt,  v«nii«h.  dyentullh  aiul  phiirmaccnti.nl  prepara. 
lion.,  niol.ir  i  »r  and  nolor  liimt  inanuliKluriTx,  ciigiiieern.  Hi:.;  also 
Ih"  b.i.i.w..  I.I  ■•■  .  1-  ..  1.  .),(  onil  [K.wcr  i'..Mip«nv,  Ac.,  and  to  enl<'r 
into  rrr1,,„   „.  ,    ,J,„.,.,„r,  „,,.    |,,..(.„i.    \v.    C.    Mord.ii. 

(xmim.ndrr    s,.  .,««,n.    K.N.,   ,SJr    Lionel    IMiillipH.    Hurl.. 

Hir  Mil..|..||  M.1-, „,  Hurt,.  II.  M,  I ;.,««»,  Dr.  Camillr  DreyluH. 

1»r    My    lirrvl,,..  A.  t  Uvrl  .ml  A.  H.  H.  dc  T«.h..rner. 

raiOKIM    HETAL    00     (LTD,)     (IH».;tH.V)     Keg.  Miinh   I. \  capital 

£«-..<«.  ..,   tl    .l.nr...  i2\.r,l<»  perierrnce).  I Ue  over  the  bH-im-.N  of 

mamilarluf.  r.  .f  ,,,„  ..,,de  .  iirrird  on  by  a  conipnnv  '  f  Mi<-  iMinw  name. 
.1  Unglry  M.i«l  W..rk..  I.iilon  ;  to  ..,,rry  on  the  rMii.>nei.M  of  electrical 
and  mnhani.  •!  i-iigmerrii,  Ac.  Kirnt  direclorn  ;  G.  C.  Kricker.  K.  .Miller 
«iid  J.   A.  W.-.d       Hog.  office  :    Unglry  Mrtnl  Work..  Ungley  -Irccl. 


City    Notes. 

BRITISH     WZSTIN6H0USE     ELECTRIC      &      MFG.    00.     (LTD.)— The 

directors  liavc  decided  to  I'ecommend  payment  of  a  dividend  of  7^  per 
cent,  on  the  jireference  shares  for  the  year  ended  Dec.  31  last. 

ELECTRIC  SUPPLY  CO.  OF  VICTORIA  (LTD.)— The  Tramway  and 
Electricity  receipts  for  the  three  months  ended  Dec.  31  last  were  £23,249, 
and  the  ex])enses  £16,328. 

SAO  PAULO  TRAMWAY,  LIGHT  &  POWER  CO.  (LTD. )— The  directors 
have  <lcclared  a  divitlcnd  of  2'  ])cr  cent,  on  the  common  stock. 

WEST  KOOTENAY  POWER  &  LIGHT  CO.  (LTD.)— The  net  revenue 
for  the  year  ended  Aug.  31  was  8448,714.  After  providing  for  interest 
and  sinking  fund,  reserving  899,736  for  depreciation,  and  paying  7i  per 
cent,  on  the  common  shares  (against  5  per  cent,  for  each  of  the  three 
preceding  years),  the  credit  balance  is  $433,398. 

WILLANS  &  ROBINSON  (LTD.)— The  directors,  after  consultatioiv 
with  the  board  of  Dick,  Kerr  &  Co.  (which  holds  the  majority  of  the 
shares  in  the  Company)  propose  to  modify  the  arrangement  with  the 
"  B  "  preference  stockholders. 


The   Round  Table. 

By  "  kVA," 

The  following  from  the  second  issue  of  "  The  Chloride  Chronicle  "■ 
is  a  real  gem  ; — 

"  Export  Department  gets  some  very  pretty  conundrums  to  solve 
in  the  course  of  the  year,  but  the  following,  which  recently  arrived  from 
a  Neutral  country,  is  particularly  subtle  : — 

"  '  Remarking  your  advertisement  in  The  Electrici.in,  we  here  with 
beg  to  request  for  description  of  and  statement  of  prices  for  electrocai-es,. 
so  that  we,  when  the  question  of  procuring  will  be  actually,  can  have 
makcd  up  our  mind  of  which  types  we  will  use.  Especially  may  it  be 
interested  to  get  the  question — eleetrocares  contra  benzincares  eluci- 
dated. 

"  '  Of  cares  which  we  are  interested  in,  may  mention  spare.s  stores, 
cares  for  transport  of  goods  from  business  and  customers,  the  largers 
(rares  for  loading  sand,  stones  and  such  like,  and  also  cares  for  street* 
cultivation,  such  as  water-cart,  road  rollers,  &c. 

"  '  For  your  orientation  we  beg  to  notii^o  that  the  total  length  of  the 
town  are  about  five  km.  with  norntale  gradientilines.  We  are,  Dea-r 
Sirs,  &c.' 

"  For  ourselves,  we  are  content  with  the  '  cares  '  of  a  back  garden  ; 
we  shall  never  attempt  anytliing  so  ambitious  as'  streets  cultivation.'  " 
■»         •         ♦         ♦ 

Tliirly-Scveii  Yenrs  Ajjo. 

I  From  TiiK  Ki.Ki  TKUIAN,  .'Vpiil  ;t,  l.SiSl.] 
TiiK  Ki.KcTiuc  Ram-way  at  JJkhi.in.-  A  telegram  from  Berlin,, 
(hited  \V(  iliu.sday  night,  says  :  "  The  trial  trip  oti  theelcclric  railway 
from  Licht^'rfeUle  to  the  Central  Cadet  Institution  was  sus- 
ceMsfully  iieriormed  this  morning.  Messrs.  Siemens  &  Hulske  have 
ucciinipliwlied  u  complet<>  trinm])h." 

I''ai,i.  ok  a  Mktkokith.  .\  meteoric  st one  fell  near  Northallerton 
(NLrks.)  on  March  I4tli  lust,  und  whs  exhumed  by  .some  labourora,. 
being  <iuit<'  warm  whin  taken  from  the  ground.  Us  fall  was  aeeom- 
panied  by  a  loud  rmnbliiig  noise,  which  was  heard  at  some  distance. 
Till'  sk\  was  (juite  cli-ui  mid  the  air  cold. 

Kaiitii  )I'akk.  at  Ciiio.  During  the  ])anie  canned  by  the  recent 
(liMjislroUK  eiirthi|uake  at  Chio,  in  which  3,t)(M)  pers  .ns  are  reported 
to  have  lost  their  lives,  the  I'jistern  Company's  telegriiph  station  was 
liridcen  olM-n  and  iiilhiged.  Liifer  intelligence  says  :  Tho  Eastern 
CiMupany's  oflice  is  nearly  "leslroyed,  and  the  clerks  are  working., 
temporarily  from  the  landing  place  of  llu-  cable. 
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Notes. 


Science  in  Education. 

TiiKRK  lia--  ,it  |i'ii;,'tli  l)t'en  issued  the  report  of  the  Committee 
appoititetl  liy  tlir  I'riiiie  Minister  in  August  1916  to  inquire 
into  the  jjd.'iition  uccupietl  by  natural  .science  in  the  educational 
systemof  (Jrcat  iiritain.  ThcChairnmn  was  Sir  J.  J.  Thomson 
and  the  Coiiiniittee  included  a  number  of  well-known  people 
concerned  with  educiition  in  one  form  or  another.  One  of 
the  jjienera!  coni'iusions  of  tlie  Coniniittee  is  that  natural 
scii'nce  Hhouid  be  included  in  the  ctmrse  of  education  for  all 
jtupilx  up  to  the  a^c  iif  about  JO,  and  that  the  te.st.s  of  .such  a 
r-oumc  .should  be  accepted  as  normal  "jualificafions  for  entrance 
to  the  universities  ami  the  professions.  This  appears  to  imply 
a  raising  of  the  scIkhiI  standard  and  would  require  similar 
action  in  regard  to  lanKHaizes.  It  is  sugjje.sted  that  there 
ahoiild  be  no  division  of  schools  into  sides  at  the  I2-I<!  stage. 
For  pupils  untler  16  it  is  proposed  that  more  attention  should 
be  given  to  tho«e  aspects  of  science  whii'h  bear  tlirecfly  on  the 
objects  and  e.x|H-rience  of  everyday  life.  We  fully  agree  with 
this  view.  To  the  youthfid  mind  it  is  the  experiences  of 
everyday  life  that  appeal  and  that  reipiire  explanation,  and 
mill  h  greater  interest  can  be  aroused  in  science  if  it  is  ui*>'t\ 
for  the  purpKxe  iif  such  •■.xplanations  rather  lluin  in  a  more 
abstrai't  wiiv  The  ordinary  candle,  for  e.xample,  is  a  course 
of  chemistrv  in  ilsi'lf  anil  has  been  so  used  to  great  advantage. 
It  is  alito  slali'il  that  the  present  use  of  Kiiglish  weights  and 
measiirm  i'aii'<eH  u  waste  of  time  and  confusion  of  thought, 
and  that  there  an-  goiKl  reiwuins  for  the  adoption  of  the  metric 
system.  Apart  from  the  meritu  of  \hr  metrii'  system,  we 
certainly  think  that  much  uncfid  time  is  wasti-<l  on  such 
weights  and  measures.  These  depend  essentially  on  vulgar 
frai'tions,  anil  such  fractions  monopolise  tlu'  time  to  such  a 
large  extent  that  deiimals  are  freipientiv  liHikeil  u|Hin  as  a 
iMVHtery  and  carefiillv  avoided.  (>bvioiisl\ ,  this  frame  of  mind 
sliiiiild  be  rectified,  biit  this  will  not  be  done  so  long  as  Kngllsh 
wiiu'hts  mill   iiie.i-iiii"*  are   limkeil   ii|iiifi  .c   luim/  nf  i.>reul    im 


portance.  From  the  point  of  view  of  education  it  is  better  to 
have  a  ready  mental  conception  of  the  meaning  of,  say,  0-3.33 
rather  than  to  work  out  areas  in  poles  and  perches.  We  are 
also  glad  to  see  that  the  report  lays  stress  upon  the  need  of 
the  accurate  use  of  the  Enghsh  language.  The  general  lack  of 
acquaintance  with  our  own  language  is  little  short  of  a  scandal, 
and  is  chiefly  due  to  the  old-fashioned  classical  idea  that 
Latin  and  Greek  are  more  important  than  a  modern  lanfua^e 
depending  upon  them.  It  is  suggested  that  after  the  age  of 
16  specialised  study  should  be  adopted,  the  specialised  subject 
taking  up  not  less  than  one-half,  nor  more  than  two-thirds, 
of  the  school  work. 

Science  in  the  Civil  Sei-yice. 

There  has  been  a  good  deal  of  discussion  recently  on  the 
question  of  science  in  the  Civil  Service,  where  undoubtediv  it 
has  been  verv-  lacking.  In  the  jjresent  report  it  is  pointed  out 
that  many  i>rominent  posts  can  best  be  filled  by  men  selectwl 
not  by  the  ordinarv-  competitive  examination  but  at  a  riper 
age  on  the  ground  of  high  scientific  qualifications  and  pro- 
fessional experience.  As  to  how  far  this  is  jiracticable  we  do 
not  know.  It  will  certainly  present  some  difiiculties  to  the 
official  mind,  and  will  not  be  looked  upon  with  favour  at  any 
time  by  those  who  will  regard  a  newcomer  under  these 
circumstances  as  an  intruder  and  as  one  who  will  interfere 
with  ordinary  jiromotion.  At  the  .same  time,  there  is  a  good 
deal  to  be  said  in  favour  of  men  being  emploved  in  theCi\-il 
Service  who  have  not  been  brought  up  in  the  surroundings 
of  retl  tape  and  who.  therefore,  are  preparwl  to  look  at  things 
from  an  ordinary  point  of  view.  Lastly,  there  is  the  (juestion 
of  the  sui)ply  of  scientific  workers  for  industrv.  Here  it  is 
largely  a  question  of  opportunity  for  the  student  on  the  one 
hand  and  good  teaching  on  the  other,  the  latter  of  which  can 
only  be  secured  by  jwying  teachers  adeipiate  sahjries.  Pos- 
sibly these  requirements  will  be  attained  in  <lue  time  when  our 
educational  .system  has  been  reviswl  by  Parliamentary  action. 
Of  course,  it  mu.st  lx'  n>alise<l,  and  we  think  it  ha.s  been 
realised  by  this  Committee,  that  .science  is  not  the  onlv  thing 
in  life  ;  nor  has  every  ]iupil  the  ty|>e  of  mind  which  can  do 
its  best  work  on  .scientific  lines.  What  is  nei-es.sar>"  is  that 
those  who  have  a  scientific  bent  should  be  encourage«l  to  take 
up  the  science  si(h'  of  education.  This  does  not  mean  that 
the  ••  hum»nitii-s  "  shmild  be  neglected  or  that  those  who  have 
a  taste  purely  for  lungiiiiges  and  art  should  in  any  way  bo 
disciiuraged.  In  our  education  we  luiLst,  above  al'  things, 
have  a  proper  biklnnce  in  our  :iim>. 


Medical  Electricity. 

TiiK  lust  n ting  of  the-  Institution  of  Klecfrieal  Kngineent. 

which  was  held  jointly  with  the  Klectrical  Section  of  the 
Uoyal  ScHiely  of  .Medicine,  was  distinctly  succe.ssful.  It  gave 
members  an  op|Mirtiinity  of  looking  at  new  pmblems -.such 
as  have  to  be  consi<ien><l  by  a  sister  instittition  and  which  are 
of  mutual  interest.  We  do  not  doubt  that  much  grenti^r 
progres,^  would  be  made  ill  various  dins-tions  if  then'  wert^ 
greater  combination  between  kinclred  intert<sts  instead  of 
rigid    s|«'cialisjiliiui.     Meetings    of    this    kind    give    el(><thoal 

.■l,|.U,e,.|..        .1,      .,1,lM,ttlU,ltv       .,(      ......IM,.       „l,..fl,..r      l|,.-\        IM.IV      I.,- 
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useful  in  soh-ing  interesting,  and  often  urgent,  problems  of 
which  they  would  otherwise  be  ignorant.  One  of  the  Papers 
read  at  this  meeting  was  by  Mr.  E.  P.  Cumbeebatch  on  the 
subject  of  "■  Diathermy."  The  Paper  describes  the  use  of 
high-frequency  currents  for  heating  the  tissues.  As  to  the 
results  obtained  we  have  nothing  to  say,  for  sufficient  heat 
appears  to  be  generated  in  the  joints  and  other  parts  by  the 
passage  of  a  current  of,  say,  1  ampere  to  have  the  desired 
medical  effects.  When,  however,  the  \-iew  is  expressed  that 
the  heating  is  due  to  the  passage  of  this  current  through  the 
tissues,  we  confess  to  some  scepticism.  The  electrical  engineer 
will  probably  feel  that  a  high-frequency  current  will  not 
penetrate  sufficiently  to  give  this  heating  eSect  directly,  and 
that  the  heat  must  be  generated  on  the  surface.  Even  if  this 
is  the  case,  however,  it  does  not  follow  that  ordinary  surface 
heating  would  be  as  effectual  from  the  medical  point  of  view. 
The  second  Paper,  by  Dr.  Robert  Kxox,  dealt  with  the 
interesting  subject  of  instantaneous  radiography.  For  such  a 
purpose  it  is  necessarj-  to  produce  intense  radiation  for  a  very 
short  period.  Here  the  self-induction  of  the  coil  presents  a 
difficulty.  A  good  deal  has  already  been  done,  but  so  far  the 
results  obtainable  are  not  sufficient  to  meet  the  needs  of  the 
medical  world,  and  the  problem  is  essentially  one  for  the 
electrical  engineer.  We  commend  it  to  our  readers  for  their 
consideration. 


Encouraging  the  Inventor. 

Tnii  aiinounci'iuent  in  the  "  Elektrotechnische  Zeitscbrift  ' 
that  a  new  body,  termed  the  German  Institute  of  Invention 
(Deutsches  Erfindungsinstitute),  has  been  formed  in  Giesen 
in  order  to  give  assistance,  pecuniary  and  otherwise,  to  in- 
ventors shows  that,  in  Germany  at  least,  the  value  of  the 
inventor  is  being  realised.  The  objects  of  the  new  Institute 
include  the  testing  of  inventions  from  the  standpoint  of 
technical  value  ;  the  promotion  and  protection  of  useful 
invention.s  and  their  application  to  industrial,  naval  and 
military  purjioses  ;  the  formation  of  students"  societies  ;  the 
collection  and  publication  of  information  on  inventions  ;  the 
is8iiing  of  de.scriptions,  catalogues,  &c.,  relating  to  inventions  ; 
and  the  asHJKtance  of  invention  and  discovery  by  ])ecuniary 
grantM  for  sucli  purposes  as  education,  travelling  scholarships, 
Ac.  We  think  it  will  be  agreed  that  such  an  institute,  if  wisely 
administered,  will  be  of  con.siderable  assistance  to  the  in- 
ventor, anrl  may  be  of  j^reat  ailvantage  to  German  industry. 
The  average  independent  inventr)r  wlio  has  the  misfortune  to 
be  without  financial  backing  stands  practically  no  chance  in 
thin  country,  evi-n  though  his  invention  may  be  of  teclinical 
value.  We  think  that  a  corresponding  i)ody  in  this  country 
would  be  to  the  good.  Undoubtedly  it  wouhl  be  bombarded 
by  crankH  and  other  ]icrHonM  dejtirous  of  selling  useless  inven- 
tionH  ;  but,  on  the  other  Imnd,  quite  a  considerable  nunibiT  of 
UNeful  inventionM  might  be  brought  before  manufiicturers,  iiiid 
rendered  UHeful  inKtvad  of  dorniaiit . 


Military  Information  and  the  Press. 

>'iMr.  tiiiii-  ii;;ip  «!•  nfi  rn  i|  lo  tl iilerpriHing  action  taken 

I)'.'  viirioim  (loviTiirnent  l)i-|mrlnieiitK  in  tln'  I'liifed  iStates  in 
'oiijiiiunii'jttirig  iiifiirmntiiin  on  military  and  naval  problems  to 

'  F •  ■■■'I  li'dinical  Morietii'.K  fonliMrussion.  iinil  in  keeping 

t)  i    tliroiigh  informal  clihcuHHiouH,  on  ihe  Kind  of 

II''  iiH  ll  engineiTM  wi-re  being  iinki'd  to  obliiin.      We 

I.I.'  rv.  liiiit  ihi'  Ordnanei'  Departiu'iil  of  the  I'niteil  States 
,\rinv  11  11'. w  projxming  to  iirgunim-  a  publicity  ileparlineiil  to 
art  ax  ii  channel  of  iitfonnalion  from  the  (iovernmi'iit  to 
indiiMrJi'M,  through  the  medium  of  ihi'  lay  iiiid  technical  I'ii'sh. 
In  thiN  wav  It  \n  hoped  that  iniHunderHtandingK  will  be  avoided, 
intoriiiiition  whiili  all  teehniral  men  ought  to  know  will  become 


public  property  and  imfounded  rumours  removed.  Tliis  seems 
a  judicious  step,  but  we  notice  that  the  United  States  is 
apparently  not  escaping  the  conflict  of  interests  between 
different  Departments,  which  seems  to  be  almost  inseparable 
from  a  state  of  war.  Although  the  value  of  the  Press  is  thus 
recognised,  a  rise  in  postal  rates,  which  will  be  very  burden- 
some to  technical  papers,  seems  to  be  in  contemplation.  It 
will  be  recalled  that  similar  propositions  were  entertained  in 
this  country  shortly  after  the  war,  but  were  eventually  modi- 
fied. All  will  agree  that  at  a  time  like  the  present  the  dis- 
semination of  scientific  and  technical  information  is  a  national 
asset.  This  is  surely  one  of  the  last  directions  in  which 
taxation  should  be  applied. 


Waste  oi  Paper. — Any  of  our  readers  who  are  aware  of  cases 
where  pai)er  is  being  wasted  are  asked  to  communicate  by 
letter  with  the  Paper  Controller,  23,  Buckingham  Gate, 
London,  S.W. 

Institute  of  Metals.— The  May  lecture  before  the  Institute 
of  Jletals  will  be  delivered  on  the  2nd  jjrox.  by  Sir  Charles 
Parsons,  who  will  deal  with  the  artificial  formation  of  diamonds. 
Those  who  desire  to  be  present  should  apply  (enclosing  a 
stamped  addressed  envelope)  to  the  secretary,  Mr.  G.  Shaw 
Scott,  M.Sc,  .36,  Victoria-street,  London,  .S.W.  1. 

Ttanscations  of  (he  Institution  of  Engineers  and  Ship- 
builders in  Scotland.— Part  III.,  Vol.  LXL,  of  the  above 
'"  Tran.sactions  "  contains  a  series  of  Papers  dealing  with 
industrial  and  educational  problems.  These  comprise  dis- 
cussions on  ■'  The  Premium  Bonus  System,"  by  Mr.  W.  H. 
Riddlesworth  ;  "  Apprenticeship  Training,"  by  Mr.  A.  P.  M. 
Fleming  ;  and  the  Paper  by  Mr.  J.  Richardson  on  "  The 
Question  of  Scientific  Management  "  and  discussion  thereof. 

I.E.E.  Wiring  Rules — The  Council  have  adopted  a  recom- 
mendation of  the  Wiring  Rules  Committee  that  wiring  rule 
No.  62  shall  not  apply  to  consumers'  electric  supply  meters  for 
currents  up  to  100  amperes  made  in  accordance  with  the 
Engineering  Standards  Committee's  specification  No.  37. 
The  rule  to  which  reference  is  made  is  to  the  effect  that  con- 
ductors of  larger  cross-sectional  area  than  that  of  a  7/18  S.W. G. 
cable  must  be  soldered  into  proper  cable  thimbles  for  connec- 
tion to  the  tcrnunals. 

Electrical  Hoist  Manufacturers'  Association. — In  view  of 
the  unprecedented  demand  for  electric  hoists  and  similar  plant, 
and  the  desirability  of  standardisation,  manufacturers  in  the 
United  States  have  formed  themselves  into  an  association, 
which  at  its  last  meeting  offered  the  services  of  the  member 
companies  to  the  Government.  Jlonthly  meetings  are  being 
held,  with  a  view  to  developing  standardised  mctliods  of  pre- 
senting information,  uniform  nomenclature  and  the  collection 
of  statistical  data  on  the  ajiplications  and  ])roperties  of  elec- 
trical hoists. 

Magneto  Portable  Lamps  in  the  German  Army.  -Accord- 
ing to  "'  LMndiistiie  J'llect rii|r.c,"  iuagneto-<)|>crated  portable 
lamps iiie  liiKliiig  favour  in  the  (Jennan  army,  and  adescription 
is  given  of  several  such  devices  recovered  from  the  enemy. 
They  are  operated  liy'springs  kept  in  tension  by  the  action  of 
the  fingers  and  have  certain  advantages  over  torches  u.sing 
batteries.  The  chief  drawback  is  the  weight.  The  n.ost 
poweiful  lamps  which  contain  a  reserve  of  energy  sullicient  to 
alToid  Id  iiiiiiules  iiiilil  without  hand-action  being  brought 
into  pliix ,  wcitii  about  'J]  lb. 

Hysteresis  Loss.— No.  4,  Vol.  VI.,  of  the  Science  Rejioits 
of  the  Tol<\o  Iniperial  I Iniver.sity  contains  several  conimunica- 
tions  on  eh'clrical  and  magnetic  rcsearclies.  Messrs.  K. 
Hoiulii  anil  .1.  t)kubo  devi'lop  a  theory  of  hysteresis-loss  by 
miiijMelisaliiiii,  which  is  siippIeiueiitHiy  to  earlier  contributions 
by  till'  sami'  authors  disciissiMg  J'iwiiig's  theory  of  molecular 
iniignetism.  According  to  the  view  expn'ssed  by  the  authors 
hysteresis-loHM  only  takes  place  wliiii  tlic  rotation  of  the 
moleeulur   magnets  caused   by  the   cxicrnal    held   is    discon- 


April  19,  19]  K 


THE  ELECTRICIAN. 


b69 


tinuous.  Other  Papers  of  interest  are  those  by  K.  Honda  and 
T.  Simidu  on  ""  Thermal  and  Electrical  Conductivities  of 
Carbon  Steels  at  High  Temperatures,"'  and  by  K.  Honda  on 
'■  A  Criterion  for  Allotropic  Transformations  of  Iron  at  High 

riinporatures." 

Railway  Electrification  and  Coal  Saving.— Mr.  E.  W.  Rice, 

President  of  the  American  Institute  of  Electrical  Engineers, 
recently  referred  to  the  value  of  railway  electrification  as  a 
possible  future  opening  for  coal-saving  in  the  United  States. 
Much  had  been  said  on  the  economising  to  be  made  by  cutting 
down  lighting,  which,  however,  was  only  responsible  for  2  per 
cent,  of  the  total  coal  consun.ption.  But  the  consumption  by 
steam-driven  railways  amounted  to  25  per  cent,  of  the  total 
coal  mined,  and  the  coal  was  used  under  sucli  inefficient  con- 
ditions that  6  lb.  were  refjuired  jier  horse-power-hour.  Electric 
traction  could  boast  an  efficiency  three  tinics  as  high.  Accord- 
ingl> ,  if  ail  railways  were  converted  to  electricitA-  a  saving  of 
Ifij  per  cent,  of  the  total  coal  coasumption  could  eventually  be 
ii.ade — far  more  than  could  be  achieved  by  suppressing  lighting 
alto'.'etlier. 

The  Association  of  Great  Britain  and  France  Industry 
and  Economics}.  -This  association  (orresponds  to  the'"  Asso- 
liation  Franee-Grande-liretagne."  on  the  other  side  of  the 
(Channel,  which  was  founded  with  a  view  to  making  better 
known  among  friendly  countries  the  ideals — and  s])ecially  the 
economic  aims— of  France,  in  order  that  true  recijiiocity 
founded'ou  nmtual  understanding  may  be  established. 

Tlic  work  of  the  aKHociation  coinmenccd  in  .\|)ril  last,  and  since  that 
date  till'  offorts  of  tho  .Management  (oniniittec  have  been  directed  to 
olitaining  a  .strong  nucleus  of  nic'mlMTslii|>.  and  it  now  count.s  among  it.'i 
siip|ioit<Ts  Home  of  the  most  prominent  lirnis  and  tradii  as.soeintions  in 
the  kingdom.  It  ha»  iK-en  felt  that  the  time  has  come  lor  the  as-sociation 
to  have  its  own  ipiarters  and  an  indciK'ndent  organisation.  It  has  Ixjen 
rcHolveil,  thi-n'fore.  to  apfieal  to  that  wider  puhhc  of  both  men  and 
women  whose  sym|iathies  or  interests  are  affected  by  tho  industrial, 
eommereial  or  agricultural  inten'ourse  of  the  two  countries.  The  sub- 
Horiptioii  is  two  guineas.  Information  n-garding  the  as-sooiation  may  be 
obtained  from  the  S<!cretary,  ;iit,  St.  .lames's-strcct,  London.  S.W.  l". 

The  Maintenance  of  Electric  Locomotives.— Tlie  ease  with 
wlii'ii  ihi'  most  reicntlv  designed  ijiMliic  locomotives  can  be 
iiiaiiitainid  and  su|iervised  was  soiiu'what  strikingly  illus- 
trated by  a  description,  in  a  recent  is-sue  of  the  "  Electric  Rail- 
way .loumal,"  of  the  e.xpericncei  of  the  Butte,  Anaconda  & 
Pacific  Railway.  This  is  mentioned  as  the  first  indication  that 
2,ll)(J-volt  direct-current  system  can  be  applied  to  great 
toimage.  Trains  if  ".'j  ore-laden  cars,  each  averaging  OS  tons 
•>r  more,  are  not  imconnrion.  There  are  now  2<i  of  titese  loco- 
motives in  use,  those  of  the  freight  tyjie  weigliing  ,S2  totis  eac-h. 
There  are  also  three  traitor  Inieks  of  about  half  this  weight.  It 
is  stated  that  the  electrical  maintenance  of  all  the  locomotives 
and  tractor  trucks  is  i.ndei taken  by  three  men.  two  elec- 
tricians and  an  assistant.  This  small  stall  does  all  rewinding, 
and  only  <ine  commiit^ilor  was  ever  sent  to  the  factory.  The 
stall  also  attends  to  car  heating  and  lighting  •  i|iiipinent.  It  is 
reiriarked  that  it  would  hardly  be  po.ssilile  for  the  supervision 
to  III-  ilone  by  MO  few  men  on  u  steam  system.  PaasengiT  loco- 
motives are  in«pecte<l  eleelriciilly  and  mechanieally  everv  II 
days,  and  freight  engini-s  I'very  .HI  to  lO  flays.  In  actual  prac- 
tiie  not  more  than  one  hour  per  unit  is  reijuired  fr<im  I'aeh  elc>c- 
Iriciitii  at  (lie  period  ol  ins|iection. 

The  Catalytic  Action  of  Carbon  in  Batteries.    M.  Kery. 

uiiose  rcseaiilies  on  priliuiry  battene.'^  we  liuvi-  referre<l  to 
recently,  lias  contriliiiti'ii  to  the  SiM^ete  Internationale  de.s 
Elect ririi'iiH  an  intereNling  eoniinunication  on  the  part  played 
liy  rurlioii  as  u  caialylie  agent  III  l.iM-lanclie  cells.  l>epolans4i 
turn  is  elTected  through  the  iietioii  of  the  air,  but  the  |iart 
playi'il  by  the  i  iirboii  in  this  aetimi  is  somi'whikt  olmcure.  .\t 
tirst  siglit  It  »inild  appear  that  the  mily  factors  of  iinporliiiiie 
III  faeililaling  the  catalytic  mlioii  of  carbon  in  coiiveviiiii 
»xyK<'ii  fnuii  tin-  air  are  the  nature  of  ii.s  surface,  and  itM  poro 
nity.  Fllll  experiments  hiive  nIiowii  tliul  the  eotislltulion  of 
the  carbon   is  also  of  importance.     .Seeing  that    all  eatulvlic 

aueiits  are  alli'i  led   bv   the   Jire.seii (  small   impurities   it    is 

liardiv    siir|>nsiiig    that    enrlioiiH    apparently    similar    diHer 
widely    in    tlu-ir    behaviour.     Mon'over.    certain    quaiitie.*    of 


salammoniac,  containing  traces  of  iron  and  lead  also  hinder 
the  action  of  catalysis.  The  presence  in  the  pores  of  the 
carbon  of  a  gelatinous  film  of  metaUic  hydroxide  has  a  prejudi- 
cial effect.  The  purity  of  the  carbon  is  therefore  a  xdtal  factor. 
Some  results  are  given  for  batteries  using  the  special  carbons 
manufactured  by  the  Societe  Gallot  as  a  result  of  M.  Fery's 
researches.  A  battery  containing  100  gms.  of  Siilauimoniac, 
in  volume  about  1  litre  of  solution,  with  77  gms.  of  zinc,  and 
supplying  208  milHamperes  (0'5  ampere-hour  per  day)  con- 
sumes ]  '27  gms.  of  zinc  per  ampere-hour,  as  con  pared  with  a 
theoretical  consumption  of  12186  gins.  The  efficiency  was 
thus  near  9.5  per  cent.  The  consumption  of  salammoniac  was 
also  much  reduced,  being  only  1  gn..  per  aapere-hour.  If  the 
above  cjjrrent  is  n)aintained  by  adjusting  the  external  resis- 
tance the  P.D.  falls  from  1  volt  to  05  volt  in  four  months,  and 
the  cell  will  then  continue  in  action  if  the  zinc  is  reversed. 


Obituary- 

.SMu.r  .•>.\i.i>.AN-A.— The  lU-ath  is  aiuumneed  of  Senor  Saldann, 
Director  of  Posts  and  Telegraphs  jf  Uruguay. 

P..  \V.  Fars.vll.— We  regret  to  record  the  death  of  Mr.  Edmund 
Waterton  Karnall,  C.B.,  on  April  14th. 

Mr.  Farnall  had  l)ecn  employed  in  the  General  Post  Office  for  42  vearsi 
and  had  lieen  one  of  the  assi.st«nt  secretaries  since  190i>.w  In  1912  he  was 
the  British  plenipotentiary  to  the  Intematiimal  Wireless  Confen-nce 


Personal. 

Mr.  A.  Hugh  .S'abrook.  manager  of  the  Marvleb:)ne  (London) 
electricity  undertaking,  has  resigned  that  positioii  in  order  to  take 
up  a  jjosition  of  national  importance. 

Mr.  .1.  A.  Jihukwood  intimates  that  he  has  severed  his  conne<tion 
with  the  Union  Cable  ("o.  (Ltd.)  (as  maniiging  director),  and  has 
joined  the  board  of  the  Huekbridgc  Cable  Co.  (Ltd.). 

Wak     Casialties.— The  following  casualties  are  reported  :— 

.  '?■'•;!''?',"•  •^-  '^-  •^'"'"*'  "^^'^  '**'»■''■'•  '"""erlv  in  the  cmplovof  tho 
India  Uublx-r  ('o.,  .Silvertown.  was  killed  on  2:»r>l  ult. 

C.irp.  .1.  H.  Flett  (K.R),  also  a  fonuer  employee  of  the  India  Rublier 
(  o.,  has  lioen  wounded  and  missing  since  Nov.  ;W  lost. 

Sergt  .\.  H.  Taylor  (1!.K..\.).  formerly  in  the  Watori)nH.tinK  Dept. 
of  the  India  HubU^r  Co..  has  Inen  Kas.sed  ;  and  Ptc.  W.  .1.  .laok.son 
(.Middlesex  Kegt.).  formerly  in  the  (  omiwnys  ca.shiers  and  buwr's 
otnce,  IS  a  prisoner  of  war. 

Ptc.  H.  Ilames  ( Unes.  F^is.),  fonii.-Hv  n  Hlnck|..H.l  tori.onition 
tramway  einployee.  has  U-en  wounded. 


.\rrjinu«MU4MiU  [«»r  tin-  >V«M'k. 
FRIDAY,  AprU  19tii  (to  <Uy). 

Uovii.  iNSTrrcTios. 
't.tii  l>.m.     .\t  .\lls-m«rlr  .strwMVeadilly.  Umdoii.   W  .       lusrourse 
on      The  Isi'  of  Soap  Kiluw  in  ^iliin(<^•r^ng.■'  by  .Major  <i    T 
Taylor.  .         j  ■      ■ 

TUBSDAT,  AprU  SSrd. 

InsTITITIoN   ok   Civil     KSlilVKKIU*. 
.^..il^  l>.m.     W    Creat    tJeorge  stn-et.    Weslimnster.    l/mtlon.    S.W. 
.\nnual  lirneral  .yeeting. 

IVSTITI  TION  OK    Kl.K.-ritIcA   KSOINKKILS.    MvVCHKSTKU   Loi   II.  Sk.TIO>. 

;  />  <«.      At    the    KngiiiVrs'    Cluli,    17.    .MUrt  s,,ii«iv,    .M.inc.heM..r. 
\iinii.il  (^eii.ral  M«.|in«.     .\ddn-ss  bv  the  I'n-sldent 
WBDNEBDAY,   April  24Ul. 

I.IM.IIIMOI.    KvilNKKMINi)   .S4>cII:T\. 
•i  It.in.      ,\t    Koyal    liistilulion,    Coli|iiitt  •lrx<t<t,    Uvrriiool.      Ihipcr 
on  "  Photo. ,\|ien>|{rephie   K\Amiimtion  of  Mol«N,     bv   Mr    K 
Cniftoii. 
rHDRIDAY,  April  3Sth. 

IvsriTiTio.N  or   Ki.KiTHicAi.  Kmiinkkiw. 
'•    i"  /'  •"■      Al  the  Inslitulioh  of  Cud  |':iiginn<n>,  (il.  tM-^.n;.-  .m,  i. 
W.siinmslrr,   l..>ndoii.  ,S.W       \^\x-t  on       Urgv   lUtlrmw  f.ir 
I'.wer  PuriNMVs,"  by  .Mr.  K.  C    MnKmnon. 

FRIDAY,  April  aeib 

PlIVslcAl,  So.  IKTV 
.;  i"«       At  the  lm|«'ri«l  Colloire  of  ,Seirner,  lni|.eriiil  ln«liliite  nwd. 

N.  Kensinglam,  l.<4idon.  ,S  \V. 
Institctio;*  or  Ki.i!i-niir\i.  Kmumskivi,  .SrcnRvrs"  ,Si!(tiox. 
7  pm.      Al  rniTrndly  College,  <;o«rrriilm<t,  Umdon,  W.C.      INipcr 

on       Kireinc   An    I'lima.-.-.  for  .Slerl   Uplining,"  bv   Mr.  ,1.  A. 

liniiighall. 
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The    Commutator    Machine    as    the    Standard 
Single-Phase   Type.* 


By   F.    GREEDY. 


The  author  advances  claims  for  the  universal  employment  of  the 
commutator  motor  on  single-phase  circuits  to  the  exclusion  of  the 
single-phase  induction  motor. 

The  single-phase  system  is  not  dying  out,  as  some  people  think. 
In  fact,  it  has  its  own  field  like  other  systems.  Within  its  ovm  field 
it  is  superior  to  all  others,  and  with  the  extension  of  that  field  the 
system  tstU  extend.  This  field  is  to  be  found  in  residential  districts, 
and.  in  fact,  in  all  parts  where  the  motor  load  is  not  the  predominating 
feature.  For  such  districts  the  three  fines  of  the  three-phase  system 
are  superfluous  and  lead  to  the  use  of  needless  cable  and  switchgear, 
so  that  up  to  the  present,  owing  to  the  absence  of  a  satisfactory 
single-phase  motor,  new  schemes  for  such  districts  have  often  been 
on  the  direct -current  system  in  spite  of  the  impossibility  of  using 
high-tension  transmission.  With  the  growth  of  heating  and  cooking 
loads,  such  districts  will  become  large  power  consumers,  and  for  all" 
these  purposes,  single-phase  power,  preferably  derived  from  a  large 
polj'phase  power  supply  by  sub-dividing  the  phases  on  a  local 
switchboard,  is  pre-eminently  suitable.  If  the  comparatively  limited 
demand  for  motors  in  such  districts  can  be  met  by  a  machine  having 
characteristics  not  sensibly  inferior  to  those  of  direct-current  or  poly- 
phase machines  the  single-phase  system  becomes  free  to  expand  as 
the  natural  adjunct  to  the  polyphase  system  in  districts  for  which 
it  is  suitable,  without  the  designer  of  the  system  being  handicapped 
by  the  knowledge  that  the  motor  demand  cannot  be  met  satis- 
factorily. It  is  hoped  to  show  below  that  the  single-phase  com-  ' 
mutator  motor  has  now  reached  a  stage  of  development  ^\here  its 
characteristics  are  sensibly  equal  in  every  way  to  those  of  direct 
current  or  ixjlyphase  motors.  ^■^-  L'i 


B.H.P. 

FlO.  1. — CoMPAIlATIvr.  CoHT!)  OF  VaRIOU.S  TVTKS  OF  MoTOR. 

An  im|»ortiint  feature  in  the  comparative  cost  of  the  various  types 
'•    UKit'ir.     Th<-  increnHod  cost,  compared   with  direct  current  or! 
l>->lyphftM-,  ni»;d  not  lie  very  (jrcat,  iiitimnlely  it  will  probably  be 
liot  tiiofp  thfin  2.'i  to  15  [kt  cent.,  (le|M'nding  on  size. 

Kif    I    •h'f.vH  the  relative  prices  of  diUcrenl  typos  of  motor,  the  I 

l.iKN)  rcv".   [XT  iiiin.     It  may  be  said  tliat  the  com-' 

■  iH  on  the  iivcnigc  only  from  1 1  to  17  per  cent,  more 

ill.'  old  (iwliiomsl  Kplitphiwe  lyjxs  while  it  is  already 

iUicin  imhictiiin  motor,  in  spite  of  the  fact  that 

Tier  (MTiod  of  ilcvclopment. 

"n  ri'liiting  to  this  type  of  motor  is  us 

The   author   givi-H   the  rwullH   of   iti- 

'  V,  in  the  ciwe  of  an  )<  n.r.  mot<ir  (I.KNl 

.   of  77  [M-r  cent,  at  lhr('e-(|uartcr  load, 

>^  I  7H  p<T  ...nl.  at  l{  full  load,  while  the 

I  'lit  llircc  f|iiarter  load,  07  per  ccn(.  at 

'I,  ),<  I  1 11.1.  Ill   I  I  loud,  reniaininx  above  Hfi  [ler  cent. 

liiiH   load.      In   iiiinllirr   motor,   which,   iillhoii((h   of 

'  ■'■"','.  IM  of  UfKiT  Hi/,e,  owinK  I"  the  reduced  speed, 

rcachiyl  »3  per  cent.,  while  the  power  factor 

I'.ilcrl  againHl  horne- 

l"r  niin.  for  sin^le- 

■    ii'iuliinr-M,   liuill    by 

*  Aintraot  of  •  I'kpor  road  boloro  Uio  Aiwoalatliin  of  HuporvUing 
Fleet  rioiMia. 


one  our  best  known  manufacturers  ;  also  shipping  weights.  While 
the  efficiency  does  -not  reach  quite  such  high  figures  as  in  direct- 
current  motors,  being  about  5  per  cent,  lower  in  sizes  of  less  than 
10  H.P.,  the  difl'erence  gradually  diminisliing  to  3  per  cent,  in  motors 
of  35  H.P.,  the  difference  is  of  quite  a  mmor  nature,  a  greater  dif- 
ference of  efficiency  existing,  even  in  a  direct-cun'ent  motor,  accord- 
ing to  whether  it  is  fully  or  only  fractionally  loaded.  The  shipping 
weight  of  the  single  phase  motor  is  uniformly  lower  than  that  of 
the  direct-current  motor  by  about  10  per  cent. 

There  has  been  a  remarkable  advance  in  design  during  the  last  ' 
10  years.  This  is  partly  due  to  improved  carbon  brushes,  which  can 
now  be  run  at  a  current  density  of  60-65  amperes  per  square  inch, 
compared  with  30  amperes.  Another  reason  is  that  early  motors 
consisted  essentially  of  a  single-phase  induction  motor,  ■nith  a  wound 
rotor  to  wliich  a  commutator  had  been  added  ;  that  is,  they  were 
proportioned  in  the  same  way  at  a  single  phase  induction  motor. 
An  exact  comprehension  of  the  operation  of  the  machine  has  led  to 
a  complete  change  [in  the  balance  of  design,  with  corresponding 
economies  both  in  losses  and  the  use  of  materials. 

Another  current  misconception  is  as  regards  the  commutation  of 
the  single-phase  commutator  machines.  They  were  supposed  to 
spark  a  great  deal.  Actually  the  commutation  fully  comes  up  to 
the  most  exacting  standards  of  direct-current  commutation.  A 
further  fallacy  is  the  idea  that  an  extra  cost  is  incurred  by  com- 
pensating macliines  to  give  unity  power  factor.  So  far  from  this 
being  true,  the  very  opposite  is  the  case,  the  compensated  machine, 
owing  to  its  superior  overload  capacity,  and  the  reduction  of  from 
15  to  20  per  cent,  in  the  current,  leading  to  a  reduction  of  from  28  to 
36  per  cent,  in  the  copper  losses,  is  capable  of  giving  a  considerably 
larger  horse-power  than  a  macliine  of  the  same  dimensions  which 
does  not  operate  at  unity  power  factor. 

The  direct  importance  of  high  pow  er  factor  to  the  supply  company's 
engineer  scarcely  needs  pointing  out,  as  it  is  well  known  that  the 
single-phase  supply  station  is  afflicted  with  a  very  low  pow-er  factor, 
frequently  not  above  0-5.  This  is  due  solely  to  the  large  nimiber  of 
split- i)hase  motors  usually  found  on  the  circuit,  the  majority  of 
which  are  operating  at  fractional  load,  which  involves,  of  course, 
power  factor  far  less  than  the  low  value  which  is  obtained  at  fuU 
load,  the  compensated  motor  reaches  a  very  liigh  power  factor. 
Hence  it  is  believed  that  the  .single-phase  supply  engineers  will 
gradually  endeavour  to  supplant  the  split-phase  motor  by  the  com- 
pensatetl  type,  which  will  have  the  effect,  were  it  used  exclusively, 
of  raisiiiL'  t  lie  station  power  factor,  say  to  0-9,  thereby  nearly  doubling 
the  r:i|i:irity  ln'tli  of  the  cables  and  the  generating  plant  ;  in  fact, 
propcisals  have  ahcady  been  put  forward  for  granting  a  preferential 
tariff  to  the  users  of  high-power  factor,  and  in  some  districts  it  is. 
already  the  practice  for  consumers  to  be  charged  on  a  Idlovolt- 
ampere  basis. 

The  reduction  in  size  and  weight  of  the  single-phase,  as  compared 
with  the  direct-current  machine,  is  due  to  the  substitution  of  the 
light  laminated  core,  and  cast-iron  housing  for  the  Ihmn  y  \oke,  poles 
and  shunt  coils  of  tlic  direct-current  machine.  Conliiuiiiig  the  roui- 
parison  with  the  direct-ciUTcnt  machine  we  find  on  cNamining  the 
brush  gear  that  it  is  divided  into  two  sets,  one  comjjletely  short- 
circuited  in  most  types  of  motor,  the  other  brought  out  to  a  pair  of 
terminals.  The  latter  set  contains  only  about  half  the  contact 
surface  of  the  former  set,  and  is  spaicil  half  a  )K)le  i)itch  away  from 
it  on  the  comnuilator  sm'face.  Without  for  the  iiionient  describing 
the  connections  of  the  .starting  gear  in  detail,  it  will  be  noted  that,  at 
starting,  the  rotor  terminals  are  comi)letcly  open  circuited,  or  else 
closed  tlirough  a  choking  coil,  wliile,  as  tlie  muchine  speeds  up,  the 
rotor  circuit  is  closed  through  an  auxiliary  stator  winding,  or  the 
secondary  of  a  transformer.  In  some  special  instances  the  starting 
rcactaiute  is  merely  cut  out,  or  by  means  of  sjiccial  design  it  is 
piwsible  for  the  motor  to  operate  from  starting  to  full  siictd  without 
change  of  eoiuicetions. 

During  the  starting  period,  if  the  rotor  circuit  is  coiniilctcly  o]x>n, 
the  machine  operates  as  a  ]iure  repulsion  motor,  that  is.  it  has 
clmniclciislicH  Hiniilar  to  those  of  a  (iircct-currenl  scries  nintor.  In 
firder  to  describe  the  transition  from  such  a  series  motor  to  the  re- 
pidsion  motor,  we  nmy  refer  to  the  diagram  of  Fig.  2. 

The  competiHating  windings  have  the  effect  of  preventing  the 
distortion  of  the  field  of  the  (lircct-current  machine  under  load  and 
of  improving  the  coniniulation.     The  chief  defect  of  the  neutralised 
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aeries  motor  for  use  with  circuits  of  normal  frequency  is  the  fact 
that  the  voltage  across  the  commutator  Is  nearly  equal  to  that 
across  the  line.  For  a  motor,  therefore,  which  it  is  desired  to  operate 
at  4IX)  volts,  50  cycles,  tins  would  involve  absolutely  impossible 
commutating  concUtions.  To  overcome  this  difficulty  it  Ls  desirable 
to  render  the  commutator  voltage  independent  of  the  line  voltage, 
by  making  use  of  the  passibility  of  voltage  transfonnation  in  the 
alternating-current  circuit.  Accorchngly,  instead  of  connecting  the 
armature  in  scries  with  the  neutralising  winding,  we  short  circuit  it, 
and  connect  the  field  and  neutralising  winding  in  series  across  the 
line,  as  shown  in  diagram  C.  The  annature  now  receives  its  current 
by  transformation  from  what  was  before  the  neutralising  winding 
which  now  acts  iis  primary  to  the  armature  as  secondary.  It  is  now 
possible  to  choose  the  armature  winding  to  suit  the  retiuirements  of 
commutation,  without  in  any  way  considering  the  hne  voltage. 

The  two  windings  shown  in  Fig.  2.  namely,  the  field  and  neutral- 
ising winding,  may  be  compounded  or  combined,  into  a  single  winding 
wliicli  Ls  displaced  by  a  certain  angle  from  the  magnetic  axis  of  the 
motor  winding,  and  this  is.  for  manufacturing  re<isons,  the  most  con- 
\cnient  method  of  constructing  non-reversible  motors. 


L,     Li 


Pi./7/rv  ScK/rs 


I'lO.  2.— Tbansition   piKi.M  D.  C.  Skiuk-M   .Motor  t"  Reiti-sios 

MoTOH. 

a.  A  plain  saries  motor  with  the  armature  direct!/  in  teriei  with  the  Held. 

b.  A  neutraliaed  motor  In  which  ilota  are  made  in  the  pole  face,  carryinc  windlnp 
which  are  connected  In  series  with  the  armature  windinc,  and  havinc  such  a  number  o( 
turna  that  at  each  point  in  the  poie  face  the  ampere  turns  due  to  the  neutralislne  windine 
are  exactly  opposite  to  those  in  the  a.  mature  at  the  same  point. 

It  IM  liopcil  the  iibove  (litu'iDwion  will  innko  the  relation  between 
direct  and  iilterniitiiig-eurrent  ni»<-liiiie«,  linving  Heriost  ehunieterislicg, 
qiiile  clear.  Owing  t<i  the  in<le|H'iKleni'i'  of  the  Htntor  iind  com- 
miitatiir  voltiige  it  i.s  imwhjIiIc  In  reduce  the  liitter  to  quite  a  low  ligur«>. 
In  Htaixljird  50  cycle  niachini-H,  owing  In  thi^  feature,  the  vultjigo 
mcnHured  ncriMH  the  rotor  terminnlit  nt  Htnrtiiig  viiriiw  from  nlxnit 
60  voUh  III  tniall  niiK-hinex  fo  ITiOvollit  in  large,  where  the  line 
voltage  iiiav  be  KM)  iir  mure.  Thin  i.t,  nf  coiirite,  one  of  the  two 
main  features  iclieil  mi  tn  enable  iin  to  get  |HTfe<'l  coiiimiitiition. 
Now  let  ii«  I  (iiiMider  what  liapiX'iiH  when  llie  iiiiilnr  renclux  nnrnial 
H|H<ed  and  tlic  icitnr  eiri'iiit  i«  iloHetl.  We  come  here  ii|kiii  n  eiirioiin 
iiivernioii  nf  diri-cl  .cilrri'iil  (irni'tici-,  »jiiie  whi'ren.s  in  a  diroi't-cnrreiit 
eiim|M>iind  iiinlnr  having  both  Nliimt  and  HcricH  coils,  both  of  \\w»\i 
coiIh  are  wound  on  the  Mtntionftry  ini-niber  calle<l  the  lielil,  in  the 
iilleriialing'Ciincnl  motor  the  xliiint  eon  in  fornii<<l  by  the  rotor 
ciniiil  thioiigh  the  liriiMliex.  whii'li  are  i  niiiiiM'led  to  the  lerminnbt. 

'I'lie  I'diiiin'iixaliMl  iiiiitor  jx  lliiin  iinaliigiiiis  to  a  diriTt -eiirreiit 
<  <iiil|H>iiiiil  iiidIiu,  liaviiig  IhiIIi  nIiiiiiI  iiiiiI  Hcrien  coIIn,  the  latter  aloiii* 
li'iiig  in  line  at  ■<liirtiiig.  anil  the  fiiniier  I'nniiiig  into  llw  when  the 
ninlor  in  up  til  Mpcrd,  the  rotor  eirciiit  being  the  oliiiiil  cin-iiil.  If 
thn  it)  carefully  bninc  in  mind  the  o|H<ralioii  of  the  mnchilie  will  lie 
easily  iiiiilerHtiHid. 

('ont|Hiiiiid,  for  in.Hlaiicp,  U  n  ver>'  niiiipU'  proetiw  in  thin  l^^>p  of 
iiiacliiiie.  Am  iioiiiially  cl<>i<ignp<l.  the  nhiiiit  circuit  in  nudieiciilly 
|Hiwcrfiil  to  aliiioHl  coiiiplelely  ovprcimie  the  inlluenee  of  the  iicrie» 


circuit  after  the  rotor  circuit  has  closed.  But  by  inserting  reactance 
in  the  shunt  circuit,  its  strength  and  relation  to  the  series  circuit  may 
be  regulated  so  as  to  give  any  amount  of  compound  desired. 

The  wTiter  has  often  been  asked  by  users  of  this  type  of  machine 
to  explain  how  it  is  that  it  is  capable  of  having  its  power  factor  set 
to  the  value  of  unity,  or  even  arranged  to  give  a  leading  current. 
This  is  a  very  difficult  question  to  answer  in  a  simple  and  intelligible 
way. 

One  other  type  of  motor  exists  having  an  adjustable  power  factor, 
viz.,  the  synchronous  motor,  whether  single  or  polj-phase.  This  type 
has  a  stator  winding  exactly  t^imilar  to  that  of  the  compensated  com- 
mutator' motor,  and  a  revolving  field  excited  with  direct  current. 
Xow,  imagine  this  revolving  field  replaced  by  a  commutator  armature 
with  a  polyphase  distribution  of  brushes.  Imagine  a  polyphase 
current  of  normal  frequency  led  through  these  brushes,  and  that  the 
rotor  is  revolving  at  s\nichronous  speed.  These  revolving  ciu-rents 
produce  a  revolving  field,  rotating  at  the  s;ime  rate  as  the  rotor, 
and  hence  not  cutting  it.  This  field  therefore  will  produce  no  back 
E.M.F.  in  the  brush  circuits,  and  the  current  therein  will  be  deter- 
mined purely  by  Ohm's  law,  just  as  it  is  in  the  field  of  the  sjiichronous 
motor.  In  fact,  the  effect  of  the  commutator  ruiming  in  sj-n- 
chronism  is  to  rectify  the  polypha.se  current  and  supply  a  constant 
current  in  each  slot  of  the  rotor  winding,  this  current  varying  from 
slot  to  slot  in  such  a  way  as  to  produce  identically  the  same  field  as 
that  which  was  before  produced  by  the  revolving  field  of  the  syn- 
clu'onous  machine. 

The  strength  of  this  field  may  be  regulated  by  varying  the  applied 
voltage  by  means  of  tappings  on  a  small  transformer,  just  as  it  is 
in  the  synchronous  machine  by  a  field  rheostat.  Hence,  from  this 
j)oint  of  view,  the  commutator  may  be  regardetl  as  a  device  for 
rectifying  the  field  cmrent  in  the  rotor.  This,  iierhajis.  gives  a 
fairly  simple  explanation  of  the  relation  between  the  nicthcwl  of 
compensating  for  low  power  factor  by  means  of  the  polyphase  com- 
mutator machine,  and  by  means  of  the  synchronous  machine.  To 
explain  in  detail  how  compensation  is  possible  with  single-phase 
currents  only  is  beyond  the  scope  of  this  Paper. 

In  regard  to  starting,  it  should  be  noted  that  small  single-phase 
machines,  say  less  than  3  n.p..  are  usually  thrown  direct  across  the 
line  by  means  of  a  double  |X)le  switch,  .\bove  this  size  the  regula- 
tions of  many  supply  companies  renders  a  starting  current,  such  as 
that  quote<l  above,  objectionable,  besides  which,  where  the  motor 
has  to  start  on  light  load,  the  acceleration  will  be  far  tcKt  rapid 
unle&s  some  stejw  are  taken  to  reduce  the  voltage  at  starting.  The 
most  convenient  method  of  doing  this  Ls  by  means  of  some  tvpe  of 
two- point  starter,  having  a  sstarting  )iositioii  in  which  either  reduced 
voltage  derived  from  an  auto-transformer,  is  ai)plie<l  to  the  motor, 
or  a  n-sistance.  or  inductance,  put  in  series  with  it.  The  rotor 
circuit  meanwhile  is  o|x>n  or  clo.stxl  only  through  a  reactance.  In 
the  running  ]x)sitioii  full  voltage  is  applied  and  the  rotor  circuit 
elosc<l.  It  is  found  that  with  such  two-|Kiint  starters  motors  of  any 
size  can  be  started  without  excessively  rapid  acceleration,  or  too 
great  a  current,  the  switehgear  employtnl  being  of  the  simplest 
|x>3sible  description. 

(To  ht  condmlol.) 


Electric  Production  of  Fir  Iron  in  Northern  Sweden.— 

Ill  ■■  Kngiiiccring  "  sonic  jmrticiilars  were  recently  published 
regardinj;  tiie  electric  produition  of  pij;  iron  in  Nortli  Sweileii, 
wliere  ricli  iron  deposif.s  are  iocatCKl.  In  this  countn'  there  ia 
no  prospect  of  u.siiij;  fhi."*  inetli<Hi.  but  in  countries  where 
liyilro-electric  power  is  available  at  the  rate  of  Xw.  to  40b. 
per  kilowaft-yi'ur  the  jirospe.ts  are  ntore  proinisin)?.  In 
Sweden  19,200  kw.  iire  being  eniploV(>d  at  four  works,  with  six 
furiiaee.i  giving  a  priHiiictinii  of  t!.'").(HH)  to  TO.tHXl  tons  of  pig 
iron  per  aniuitii.  .\»  a  rule,  coke  and  pcjit  an*  sjiitl  to  he  out 
of  the  que.ition,  but  charcoal,  wliiili  is  available  lorftlly, 
aiiHweri  ver>'  well,  .V>0  kg.  to  lot)  kg.  being  n-quirol  per  ton  of 
pij;  iron.  In  the  electric  proei'.s,s.  a.s  followiMl  in  Sweden,  oreis 
put  into  till'  fiirniice  uiiroiustwl.  a  .itcp  which  is  retidiTtsi  prw- 
silile  liy  till-  low  percentage  of  sulphtir.  The  consumption  of 
electricity  p-r  t«in  of  pig  iron  |>rixiuied  is  in  the  iieiRhbourhood 
of  0  272  kw.  venr.  the  outlay  in  connection  with  the  smelting 
plant  being  about  £10  to  £12  per  kilowatt.  The  total  om^t  of 
prodtictioti  works  out  near  S.Hs.  p>>r  Ion.  but  transport  charges 
might  bring  this  tip  foSTs.  jht  ton,  a  figure  wliich  couhl  lianlly 
compete  with  the  central  SwiHli,"h  iron  iiidUHtry. 
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Experience  has  shown  that  the  country  which  carries  out  any 
original  engineering  work  abroad  usually  secures  the  bulk  of  the 
subsequent  trade  of  that  country  created  by  the  industries  thus 
established.  There  can  be  little  doubt  that  the  engineering  in- 
dustries meet  the  above  requirements  more  fully  than  any  other. 
It  is  therefore  a  matter  of  the  greatest  national  importance  that 
British  engineering  industries  should  be  fostered  and  developed 
to  the  fullest  possible  extent,  and  that,  if  necessary.  State  funds  or 
credit  should  be  applied  to  this  purpose. 

It  would  almost  appear  that  both  Germany  and  America — having 
recognised  the  strength  of  this  country's  position  as  a  producer — 
decided  to  concentrate  their  attention  upon  improving  distribution, 
and  have  thereby  attained  an  exceedingly  high  state  of  efficiency 
in  that  particular  respect. 

That  mere  efficiency  of  production  is,  comparatively,  of  little  value 
unless  combined  with  efficiency  of  distribution  is  well  exemplified 
by  the  history  of  the  electrical  industry.  There  is  probably  no  other 
industry  in  which  the  question  of  efficient  distribution  has  been 
treated  as  an  exact  science  to  a  grejiter  extent  than  in  that  of  electricity 
supply.  The  author,  therefore,  ventures  to  suggest  that,  as  many 
of  the  problems  a,ssociated  with  overseas  trade  are  so  closely  analogous 
to  the  difficulties  which  have  been  successfully  overcome  in  dis- 
tributing electrical  energy,  the  past  experiences  of  electrical  engineers 
should  enable  them  to  render  valuable  assistance  to  the  executive 
officers  of  the  various  organisations  which  at  the  present  time  are  de- 
voting so  much  attention  to  the  improvement  of  British  foreign  trade. 
Bulk  SupjAy. — The  principles  of  bulk  supply  have  been  applied 
extensively  in  the  United  States  and  m  Germany  (also  to  a  limited 
extent  in  this  country')  to  the  production  and  distribution  of  many 
product.s  other  than  electric  power.  The  principle  on  which  these 
bulk  supply  schemes  is  founded  is  economically  sound,  and  they 
should  therefore  be  to  the  advantage  of  the  community,  since  they 
tend  to  eliminate  a  large  amount  of  the  wasted  energy  at  present 
expeniled  uik»ii  u.selcss  conifx-tition  between  individual  firm.s.  Tliis 
wa«te<l  energy  i.s.  of  course,  eventually  paid  for  by  the  consumer. 

btaie  ur  Prirale  Enterprise.  Control. — The  need  for  more  perfect 
co-ordination  between  individual  producers  and  between  producers 
and  di.stributors  is  now  freely  admitted.  There  are,  however,  con- 
Biderablf  ili(fercnces  of  opinion  a.s  to  whether  the  centre  of  such 
cci-urdin;itiiin  fir  control  should  be  the  State  or  some  private  enter- 
pri-c.  mif  li  ivi  an  ajwociation  of  manufacturers,  or,  alternativelj',  some 
iinli|K-n<li  lit   trading   association. 

The  ohjiHtirin  to  private  enterprise  control  is  that  any  such  undor- 
t.ikiiiu'  M1I1-.1  depend  for  its  existence  upon  its  profit-earning  capacity. 
Till-  rjtiiirtif.iiu  in  State  control  are  :  (I)  Such  control  would  be  liable 
'"  ■'''■'  '  '  .  il  effort,  and  (2)  would  entail  the  employment  of 
■'  '■'  r  (if  (lovenimcnt  official.s,  who  would  goncially 

'"I"  '"lit  the  subject  than  the  principals  of  the  lirius 

ihi  y   •  ■   ,11  \,L-  iiidcavouring  l«  control. 

Il  ii|i|«-  ir^  that  aiiiml  production,  at  least,  should  be  left  to  in- 
dividii.il  I  ifiirl,  and  slmuld  be  entirely  uncontrolled,  though  a  closer 
<  I.  ii|i.r.iiHin  between  individual  prwlucers,  such  us  is  being  effected 
by  til.  \.iri.,iui  trade  a»socjationH,  and  in  the  aim  of  the  ])roposed 
'I  f.i/|.-  I'arliiim<-nt«.  is  undoubtedly  to  be  desired.  Some  more  direct 
control  •■(  <li»lril.iiliriM  )ip|H-Hrs,  however,  to  be  necessary;  but 
whMh-r  n.  t,  <,,ntrol  hIiouUI  be  by  the  State  or  by  private  eilterprisD 
i-n  (|Ue«tioM.  1 1  JH  iKmsiblc  that  HOine  combination  of 
■  vnle  enlerpriw  lorilrol  may  eventually  prove  to  be  the 

■'■'  •■'"  Ihiit  hiui  bei-n  done  in  the  piwt  to  nuiintain 

"'"'  '  <>ver«c,i«  Iriidc,  Ibcrc  in  abundant  evidence  that 

hort   of  |HiHHilile  attainnu-nt.     'J'lie 

III!  cniilcncy  will  only  be  aDiiined 

i'l  U|Hiii   «hir-li  Hur'<  cMsfiil  overseaH 

Kel(.(<)ii((iiii(.<|   cloHcly   allied    and 

iiiiiy    Im-   I'lnxrtilii-d    rinpeetively   ii.^i 
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many  mtricate  problems  associated  ^ith  overseas  trade.  At  the- 
same  time,  they  should  be  entirely  untrammelled  by  any  mmecessary 
restrictions  in  the  management  of  their  respective  businesses  in 
which  they,  and  they  alone,  are  experts. 

Co-ordination. 
There  are  at  the  present  time  so  many  organisations  devoting 
their  attention  to  the  problems  of  co-ordinating  and  reconstructing 
industrj' — partic\ilarly  the  engineering  trades — that  it  is  difficult 
to  follow  and  keep  in  touch  with  the  various  projects  which  are  being 
formulated.  Of  the  State  and  private  enterprise  imdertakings 
deahng  with  this  matter  the  following  are,  perhaps,  the  best  known : — 
The  Ministry  of  Eeeonstruction. 

The  Board  of  Trade,  Foreign  Office  and  Consular  Service. 
The  Chambers  of  Commerce. 
The  British  Engineering  Standards  Committee. 
The  Federation  of  British  Industries,  &c. 
Whilst  these  organisations  are  attacking  the  problem  from  chfferent 
aspects,  they  are  all  aiming  at  a  common  objective.     It  appears  to  be, 
therefore,  a  primary  necessity  that  theh'  efforts  in  this  direction 
should  be  all  co-ordinated  under  one  central  control  ^\hich  would  be 
the  imiversaUy  recognised  centre  for  all  matters  relating  to  overseas 
engineering  trade.     This  central  board  might  advantageously  consist 
of  a  representative  of  each  of  the  individual  organisations  referred 
to  above,  with  the  addition  of  a  representative  of  existing  sliipping 
merchant  interests.     The  primary  object  of  the  board  should  be  to 
endeavour  to  maintain  a  constant  balance  between  the  factors  of 
British  supply  and  overseas  demand,  for  which  purpose  it  is  necessary 
that  its  members  should  be  kept  constantly  informed  as  to  (a)  what 
are  the  predominant  existing  or  potential  demands  of  each  of  the 
various  overseas  markets,  and  (6)  what  is  the  nature  and  extent  of 
the  productive  capacity  of  each  of  the  engineering  manufacturing 
units  in  this  coimtry. 

Information  under  category  (a)  would  be  obtainable  from  the 
existing  recorrls  and  .statistics  of  the  Commercial  Intelligence  Depart- 
ment of  the  Board  of  Trade.  The  more  detailed  information  upon 
which  future  trade  must  principally  depend  can,  however,  only  be 
obtained  satisfactorily  through  the  medium  of  orgaiused  selhng  forces 
actually  trading  in  each  of  the  respective  districts  from  wliich  infor- 
mation is  required,  such  as  the  established  overseas  branches  of  city 
shipping  merchants,  or  distiibuting  centres  must  be  oiganised. 

V(!ry  complete  information  res|5ecting  the  prodiictive  capacity 
of  engineeiing  works  throughout  the  country  is  already  in  the  pos- 
session of  the  several  "Munitions  Area  Boards  of  Management" 
created  by  the  Ministry  of  Munitions  for  the  purpose  of  procuring 
the  maximum  output  of  war  material. 

Distribution. 
To  provide  for  anything  approaching  cflicient  distribution  of 
engineering  appliances  it  is  necessary  that  in  every  overseas  industrial 
centre  a  complete  distributing  organisation  shall  be  established,  con- 
sisting of  a  business  general  manager,  an  engineering  staff,  a  number 
of  sub-district  salesmen  (preferably  local  men  well  known  to  every 
potential  buyer  in  the  particular  sub-district  allotted  to  them),  an 
accountancy  and  credit  dci)artuu'iit.  adc(|uatc  clerical  assistance, 
warehouse  and  showroom  or  exhibition  acconnuodation.  &e. 

The  managers  of  the  respective  distributing  centres  shotild  be  men 
possessing  tact,  initiative,  judgment  and  resource,  as  well  as  a  wide 
Held  of  general  knowledge.  They  miLst  bo  given  absolute  authority 
to  enter  into  and  execute  all  <(mtracts  without  reference  to  head- 
quarters, though  they  should  reiiort  to  the  Central  Hoard  all  transac- 
tions coniph-ted  each  week.  The  engiiu-ering  stall'  slundtl  consist 
of  mm  who  have  been  trained  in  engineering  works  in  this  country. 
The  Huli-flistricl  salesmen  (or  local  travellers)  would  be  allotted 
separate  areas  to  work,  and  their  sole  aim  would  be  to  prociiic  the 
maximum  possible  tunuiver  in  HritishiiKidc  ap])lianccs  without 
favouring  the  products  of  any  individual  lirrn, 

A  good  and  trustworthy  credit  depiutincnt  is  an  absolutely 
essentiiil  adjunct  to  every  overseas  distributing  centre.  Kvery 
wholesale  distributor  subniitti  all  important  orders  before  ex<-c\iting 
Iheiu  to  his  credit  miinager.  who  either  knows  or  has  means  of 
lutccrl Hilling  what  is  tlii'  liiiancial  position  of  every  buyer,  or  i>ro- 
Hpective  buyer,  in  the  Icnitory.  An  iinportaiit  institution  in 
Caiiada  is  tin-  Caimdiun  Credit  Men's  Association,  with  a  mcmber- 
sliip  of  eonaiderably  over  l.tllHl  icpresentativcM  of  the  princi]ml 
wholeHiile  diqiribiiting  houses  scattered  over  the  entire  Dominion. 
The  main  nbjift  of  this  organisation  is  to  render  nunc  stable  and 
SfH-iire  the  wholesale  credit  trade  of  the  country.     The  author  ha-s 
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had  an  insight  into  the  exceedingly  valuable  work  this  institution  Is 
carrying  out,  and  he  is  confident  that,  under  the  guidance  of  the 
association  and  with  the  help  of  an  efficient  credit  department  at 
each  Canadian  distributing  centre,  the  risk  of  excessive  bad  debts 
through  trading  in  engineering  appliances  is  small. 

The  pricing  and  estimating  department  is  possibly  the  most  indis- 
pensable .section  of  an  overseas  distributing  centre.  It  must  deal 
with  plant  erected  on  site,  the  organising. of  an  efficient  overseas 
estimating  department,  with  the  necessary  preliminary  collection 
and  recording  of  manufacturers"  f.o.b.  costs,  shipping  weights  and 
dimensions,  ocean  and  inland  freight  charges  (which  are  con.stantly 
changing),  Cu.stoins  and  insurance  charges,  and  complete  technical 
data  is  a  very  laborious  and  costly  proceeding. 

Extensive  warehouse  accommodation  must  be  prodded  at  every 
distributing  centre  of  sufficient  capacity  to  provide  for  carrying  a 
large  and  varied  stock  of  those  appliances  for  which  there  is  a  reason- 
ably big  demand.  Quite  apart  from  the  necessity  of  being  in  a 
jjosition  to  make  immediate  deliveries  from  stock,  a  very  considerable 
saving  in  freiglitage  charges  can  be  effected  by  importing  goods  in 
car-load  (10  tons)  lots. 

Operating  Ccsts  of  Ovkrsea.s  Distributisc  Centres. 
As  very  few  people  in  this  country  appear  to  have  any  idea  of 
the  cost  of  running  an  overseas  distributing  centre  (manufacturers 
frequently  suggest  5  per  cent,  as  an  adequate  .selling  commission), 
the  particulars  of  a  year's  costs,  shown  in  Table  I.,  actually  incurred 
in  one  of  the  industrial  centres  of  Canada,  may  be  of  general  interest. 
Kvcry  item  of  cost  was  constantly  aiitl  closely  scrutinised  and 
reduced  to  a  minimum  consistent  with  the  large  area  to  be  covered. 

Table  I. 

lient,  rates,  taxes  and  insurances  £1,20.") 

Salaries,  mannpemcnt,  cntinccrinR  pnd  clerical   2,482 

iSalaric'S.  salesmen  and  travelling  ex|x.'nseB    I,71KI 

Tnc^klnK  and  delivery  oharpcs 7<i4 

I  Iflice  supplies,  nilverti.sini!,  letjal  an('  general  expenses  ...  572 

Hank  cliorires,  interest,  disoount  and  exchange    31t( 

I'ostage,  telephone  and  telograms 241 

Depreciation  and  bad  debts    390 

£7,7(i:t 
Total  turnover  during  period  covered   by  above  ofK-rating  costs 
=  £;«).()  13. 

Ratio  of  Disrating  co«ts  to  turnover  2.">-8  per  cent. 
CirosM  profit,  t7,(tJ2     22-4  |)er  cent,  of  turnover. 


45,000  kw.  Turbine. 


SttfiOO      topoo 
Annual 


bopoo     aofioo 

ttiriiovero 


H''  Am  immIn  I'.  i>l  I  III'  iiliove  chitrw'^  aplN'arx  tiishii»  thai  sli^'liily  ninre 
lliiin  half  III  till'  tiitid  rxiM'tiditiiri-  is  uiiiirrMl  nn  ■  liarKi<!i  unnlTctliNl 
by  tiirniivi'i.  Iml  ninlrolliNl  iiiaiidy  by  llie  i-i/e  "(  llie  iiriM  to  Im' 
wiirki'd,  »hi'reii-i  the  mniiuiiiig  ox|n'|I'm-h  are  iippnixnuately  pro 
|Mirtiiinal  to  the  turnover.  On  thi*  biuiin,  curve  A  hi  (he  diiigrani 
hIiiiuh  the  e.Htiinnted  lolnl  v)m\»  of  wiirkinit  a  nnnllar  arm  uilh  an 
iiiiiiiiid  turnover  iiinuuiu  (nun  t.rto  up  to  illNt.lNMi. 

Curve  |<  nIiiium  tin-  inrriniMindinu  rntm  nl  ii|HTntuiK  eimlii  In  turn- 
iiviT.      .\ii  (III- iiM  I  >  I  Ufiiially  \\  dl  not  exrred  211  pvr  rent  , 

II  turnover  of  >i|>|"  '  l  i.tHIO  jut  aiinuin  inii»l   Im-  e\err«led 

ln'(iire  any  net  pi"  i mi. 

'I'lie  clinlriliiitiMK  iii<<>  in  »lih  li  ihr  rmidlK  ohonn  m  Table  I.  were 
(ibtaini'd  in  knoun  w  tin-  Miildle  \Vr«l  or  I'rnirK-  I'rovmi'r?*  ofCnnadn. 

( 7'i>  If  foHflmU,!. ) 


A  4.5,tX)<J  kw.  turbine  generator  set  has  recently  been  placed  in 
operation  at  the  South  street  steam  plant  of  the  Xarragansett 
Electric  Lighting  Co.,  Providence.  R.I.  (U.S.A.),  increasing  the 
generating  capacity  of  the  station  to  about  80,(XK>  kw.  The  nevr 
machine,  believed  to  be  the  largest  size  to  be  placed  in  operation 
in  the  world  to  date,  more  than  doubles  the  station  rating. 

The  Xarragansett  Company  is  the  largest  central  station  from 
vvliich  the  Xew  England  Power  Co.  purchases  energy,  and  is  at 
present  selling  the  latter  company  over  2,tKX),000kw.  hours  per  week. 

The  new  unit  was  built  by  the  WestinghoiLse  company.  It  is  of 
the  cro.ss-compound  type,  consisting  of  a  high-pressure  turbine 
exhau.sting  into  a  low-pressure  turbine,  the  former  running  at 
1,8<K)  revs,  per  min.  and  the  latter  at  1.200  revs,  per  min.  Each 
drives  a  direct-comiected  generator  of  22,5(K1  kw.  rating,  delivering 
11,(HXJ  volt  three-phase  60  cycle  energy  and  designed  to  divide  the 
load  equaUv  between  the  two.  The  unit  is  sxipported  on  a  structural 
steel  foundation,  weighing  about  515,(^10  lb.  (233,6Wkg.).  the 
f(nuidation  being  carried  on  a  pile  and  concrete  foimdation  fonnerly 
supporting  a  brick  chimney.  Steam  is  suppUed  at  200  lb.  pressure 
(14-1  kg.  per  scjuare  centimetre)  and  100  deg.  superheat,  and  the 
guaranteed  water  rates  at  various  loatls  are  as  follows  : — 


-Power  factor  95  per  cent.- 


Per  cent. 

load. 

Kw. 

100 

45,1100 

89 

40.(KX1 

7S 

:t5,tXHI 

117 

ao.txKi 

."ill 

25.000 

45 

2tl,00<l 

:t4 

15,(KM1 

—Lb.  Steam  per  kw.-hour. -^ 

i  in.  Vacuum         29  in.  Vacuum. 


11-85 
11-75 
11 -.-.5 
II  45 
11-00 

il-s.-. 

1230 


11  .V> 

11  :i.-> 
11  20 
U  05 
U-15 
U  35 
11  .=><• 


The  condensing  equipment  is  of  the  jet  type.  There  are  two 
Xo.  24  Woitinghouse  Le  Blanc  low-level  condensers  capable  of 
handlins;  lH.fHHI,0<KI  lb.  (8.572,897  kg.)  of  injection  water  and  of 
condensing  olK»,tMM»  lb.  (22(i,7{Hi  kg.)  of  steam  jH-r  hour  to  28  in. 
vacuum,  with  cooling  water  at  70  deg.  Each  condenser  is  turbine- 
driven,  through  gears  and  can  be  operate<l  sepjirately  if  desired. 
The  condensers  are  mounted  below  the  tnrbitu-,  and  salt  water  from 
the  Providence  River  Is  u.se<l  for  injection  purjwses.  T«<i  frci- 
exhaust  piiH-s.  42  in.  ( 10(>-t>8  cm.)  in  diameter,  lead  from  the  high 
pressure  side  of  the  unit  to  outboard  dis<-haiges,  and  two  42  in. 
backpressure  valves  weighing  7.tH>0  lb.  (3.175  kg.)  each  are  in.«talle<1. 
The  steam  supply  for  the  turbine  is  taken  by  a  24  in.  (tW'-iHi  era  ) 
steel  pi|H'  from  a  horizontal  boiler-rotim  main,  the  turbine  line  U'ing 
carried  about  50  ft.  (15-2  metres)  away  from  the  main  to  a  I'-hend 
and  thence  back  to  the  turbine-room  wall  and  to  the  throttle,  more 
than  ltH)ft.  (30-4  metres)  of  pi|H'  being  installiHl  to  ptovidc  for 
expiinsion.  I'heie  arc  iio»  20  Italx-m-k  \  Wilcox  boilers  in  the  plant. 
I»l  being  rated  at  tiotl  H.r.  and  four  at  440  u.f.  All  the  Imilcrs  are 
e<|uip)H-d  with  ,s<'ven-retort  Taylor  stokers.  There  are  six  stcol 
stacks,  each  217  ft.  (60-14  metri-s)  high  above  mean  high  vvator 
and  II  ft.  3-35  metres)  in  inside  diameter. 

The  new  unit  <H.'cupi<vt  a  spatH^  of  oidy  .W  ft.  (15'2  metres)  Ions. 
37ft.  (11-27  metres)  uiile  ami  18ft.  "(5-48  metres)  high.  Alxmt 
4..'>lN).IMNIi<ubit  ft.  (I27.IHI(»  cubit  metnw)  of  air  \vr  lioiit  aiv  rei|inred 
for  generator  ventilation,  and  it  is  oMlimatrtl  that  if  the  entin-  output 
of  the  unit  were  utilis«tl  in  the  weaving  of  cotKui  cloth  it  would  keep 
125.".H10  Imuius  busy  and  manufaelure  into  fabric  .'i74,ll92,<HHl  lb. 
(2(M»,<KNl.<Ht(»kg.)  of  cotton  per  year. 

The  total  weight  of  this  great  turbine  unit  is  1,380,0001b. 


Hooks  Iteceived. 


*  rk  on  b«  li«d  Irrm  Th»  E«.»ct«ici»i«  irtcw.  on 

i   IVacUcal    Itivonl  of   War  Time  M«n««c 
((.•■mion:  |/innm«n«  tirc-n  *  Co  )     \'\>    IM- 


(Copy 
r«€«lpt  I  ' 

W. 
ment,'  l'\    I    I     Hii 
.v.  net 

•  |->«..nll»U..(  Kkvlricnl  h^nrinerriUK."  by  .1.  I"  WM-  r,.  TV  t.^n 
diMi       I.I..I...M.    ,v  (  ....  I.ld  )      P(.,  viii,      345,      (11 

Miilh  iii.^i.  .   (  .1    Kiivi I..      Pari    I    :     Im  !■ 

llmhiT    .Miicl'i  >.    Mcunuraliiin  »iid  i;r«|.li«,  ami    I 

by  \V.   N.   Row-.   U..S.'.     |l/m<lou:    rltapiuiin  A    lUl!.)     Ti'.   \u.     JlU. 

si.  (VI.  Iirt. 

•  lon.lniri.Mii  KlrltninuvcaiiicliP."  bv  l*T«(.  VX\»tv  Moivlli.  (Turin  : 
liuMiirTii.  I.lilri.r  Konneup).  I\»rt  7.'|ip.  I«l,  I.liv4  ;  IVirl  S,  pp.  1 7ft. 
I.irv  11.     I'm  !t.  pp.  nil.  I.irr  8. 

••  \Vli»t  luilii«trv  (»wr«  lo  I'lipmle*!  Sieni-o."  by  II.  U.  IMohrr  Mill 
K.  Uiilirr  .l.>iip«.  with  inlnHliictiou  by  Sir  (ie<»fsr  IWllby.  (I^uidon: 
Comilalil.-  A    lo  )     Pp.  xiv.  I  119.     .1..  un  ^ 

•  I  I  .Ml  ihr   •  Klmtriral  World. '"  idighlly  •bbn'vmtwl. 


874 


THE   ELECTRICIAN. 


April  19,  1918, 


Elementary    Principles 
Armature 


of    Continuous-Current 
Winding, 


By  F.  M.   DENTON,    A.G.G.I. 

(Continued  from  page  851.) 

Summiry. Continuous-current  armature  windings  are  first  classified,  the  nature  of  the  various  classes  of  winding  is  then  explained, 

and  special  terms  used  are  defined.  The  derivation  of  the  usual  winding  rules  is  developed  by  a  simple  method  based  upon  an 
underst'anding  of  the  ordinary  Gramme  ring.  The  rules  derived  apply  to  multiplex  windings  as  well  as  to  simplex.  The  use  of 
multiplex  windings  is  discussed,  and  reasons  are  given  for  the  avoidance  of  their  use.'  The  simple  theory  of  equalising  connections  is 
explained  and  rules  are  derived  for  the  application  of  such  connections.  Chord  winding  is  explained,  followed  by  the  use  of  inter- 
polated commutator  segments,  and,  finally,  special  consideration  is  given  to  the  question  of  the  number  of  slots  that  should  be  used 
for  a  given  winding,  tal^intr  into  account  the  inductance  of  the  parallel  paths.     The  article  concludes  with  a  schedule  of  winding  rules. 


I 


•  Brushes  for  Wave  Windings. 
Number  and  Position  of  the  Brushes. — In  deriving  the  various 
simplex  and  multiplex  drum  from  the  corresponding  ring 
windings  it  has  been  understood  that  the  commutator  and  its 
eount'ctions,  together  with  the  number  and  position  o£  the 
bmshes,  remain  exactly  as  for  the  ring  windings.  For  the  case 
of  lap  windings,  whether  simplex  or  multiplex,  no  further 
exijlanation  is  required.  The  case  of  wave  windings  is,  how- 
ever, a  more  difficult  one.  Referring  to  Fig.  17,  we  see  that 
brushes  placed  at  ^,  B,  C,  D,  E.  F,  G,  and  R  are  all  at  one 
potential,  and  mav  be  joined  together.  These  bars  are  all  idle 
as  they  move  in  zero  field.  Succeeding  bars  form  tours  lying 
all  under  S  poles  until  the  next  zero  point  TF  is  reached  on  the 
tour  v.  Q.  R,  S,  T,  U,  V  and-TF.  Brushes  may  be  placed  at 
P,10.  R.  S,  T,  U,  V  and  W,  and  joined  together.  The  brushes 
A.^B,  (\  D,  E,  F,  G,  and  H  are  at  the  beginning  of  a  south 
polar  series  of  tours,  whilst  the  brashes  P,  Q,  R,  S,  T,  U,  V 
and  \y  are  at  the  beginning  of  a  north  polar  series.  Hence  if 
A}B,  (\  D,  E,  F,  G  and  H  are  positive  P,  Q,  R,  S,  T,  U,  V 
and  W  must  be  negative  brashes. 


thick  enough  to  cover  segments  belonging  to  all  the  plexes, 
that  is  to  say  it  should  bridge  m  segments  and  should  have  a 
thickness  of  about  (;«+]■)  segments.  But  when  p  sets  of  brushes 
are  provided  for  a  multiplex  wave  each  brush  need  usually 
(that  is  to  say,  when  m  is  not  greater  than  p:2)  be  thick 
enough  only  to  bridge  one  segment.  This  may  readily  be 
seen  by  referring,  say  to  a  four-pole  duplex  wave  winding. 
Brash  -|-1  touches  a  segment  belonging  to  plex  1.  At  the 
end  of  the  first  tour,  that  is  to  say,  after  traversing  four  pole 
pitches,  plex  1  will  be  four  spaces  (2m)  or  two  commutator 
segments  ahead  of  the  beginning  of  the  tour,  or  after  traversing 
half  a  tour  (two  pole  pitches)  plex  1  will  be  one  segment  ahead 
of  the  axis  of  commutation.  Thus  brush  +2  will  just  miss  a 
segment  of  plex  1  and  will  touch  one  belonging  to  plex  2  ; 
That  is  to  say,  one  of  the  positive  brushes  serves  plex  1  and 
the  other  sen'es  plex  2,  and  as  these  two  positive  brushes  are 
joined  together  the  effect  is  to  parallel  the  two  plexes  just  as 
a  thick  brush  would  have  done.  The  same  is  true  of  the 
negative  brushes.  But  the  advantage  of  several  thin  brushes 
over  one  thick  brush  lies  in  the  simplification  of  the  mechanical 


S^ 


Kio.   \- 


.\-.iiT,.   Mil...  tljr  bniHh.-H  .1,   n,  (\  J),  in-.,  arc  all  at  (inc 

|.ot>ntiiil,  the  bars  on  whidi  they  lie  being  consecutive  and 

idji-    liarH   all   lying   in   the   middle   of   interpolar  spaces,   the 

rt-inovul  of  any  Meveii  of  them  will  have  no  effect  except  to 

rniw  thi-  rurrcnt  dennity  at  the  remaining  brush.     The  same 

api'li'  -  to  /',  Q,  H,  S,  &.C.  ;    hence  any  number  of  brushes  of 

hi  i  |.<,|iirity,  from  on<;  io  y)/2,  may  be  UHcd  on  u  wave  winding. 

I  ■■  •  "111-  windiii;,'  onward  fnun  II'  we  should  (ind  that 

'  li-x  it  would  iiHr  till  I  hi'  liar.H  and  clo.sc  U|)  after 

<  'la  north  and  then  a  mnith  polar  series  of  tours, 

it  wire  dupb'X.  (lie  winding,  instead  of  dosing  upon 

•  in  ut  A.  would  proceed  tlirouph  burs  adjacent  to  those 

'■''•■  a  Hcrond  |ile.\  Hiniil.ir  to  the  first. 

'•  '>n<l  ple.x  would  touch  eoiminitator 

■  ■f  I  lie  (ir.Hl  plex.     In  (general,  fhere- 

iiiplex  or  niulli|ilex,  has  jiosi- 

iied  by  one  pole  pitcli,  junt  iiH 

1 1  in  diHtingiii.thed  from  the.  lap 

lap   wiiidiri;{   deniaiKU   /i  2 

lien  the   wave   tj'pc  demuiidH 

hmith  ui  (■ftch  polarity,  llioiigh  it  niuy  \n'  provided 


lorv,  i«  wave  windiii 
tivp  nil'l  nennlive  !.■ 


Mill.   /.   2. 

Wlieri  only  two  bniMliuii  are  used  iipoti  a  multiplex  wave 
winding  it  w,  of  courw,  neecmuiry  tliul  eai  h  liniHii  ithoiild  be 


problem  of  obtaining  good  and  uniform  contact  at  the  brush 
faces. 

It  will  be  noted  that  the  sum  of  the  thicknesses  of  all  the 
l)Ositive  brashes  must  be  at  least  equal  to  the  thickness  of 
the  single  positive  brash  which  otherwise  would  have  been  used. 
And  so,  should  a  case  occur  in  which  the  multi|ili(-ity  ;/)  were 
greater  than  /)/2,  it  would  ])e  necessary  to  use  either  a  single 
positive  l)rush  bridging  m  segments  or  ■pl2  positive  brushes 
bridging  each  not  less  than  ni~(pl2,)  segments. 

A  (liffic'iilii  (Wending  the  tine  of  niMph  bri(slies  on  a  wave 
winiling.— An  iiupoitant  juacticai  diiliculty  attends  the  use  of 
more  than  one  pair  of  brashes  on  a  wave  winding.TlicccUdiagram 
for  a  simjilex  wave  having  two  iiositive  and  two  negative 
brashes  is  shown  in  Kig.  IS.  The  two  brushes  a  and  /'  are  two 
low  resistance  paths  in  parallel  and  an  increase  in  the  contact 
resistance  (and  it  should  be  noted  that,  with  carbon  Ijrushcs, 
reduction  of  current  ))riiigs  iiuirease  of  resistance)  of  any  one 
brash  may  almost  entirely  deprive  tiiis  brush  of  eiirient,  thus 
causing  the  remaining  l)nishes  to  l)ecomo  overloaded  aiul  to 
spark.  Nor  is  (here  any  automatic  tendencj  to  (-(lualiso  the 
current,  distribution.  On  this  account  it  is  well  in  such  ea,8e3 
to  d«'sign  llie  bnish  (•(tntuct  surfaces  very  liberally,  making 
tlicin  capable  of  considerable  overload. 

Comparison  of  i''igs.  li)  and  20,  the  cell  diagram  for  a  four- 
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pole  lap  winding  with  Fig.  18,  shows  that  in  the  case  of  lap 
windings  there  is  an  automatic  tendency  to  re-adjust  any 
inequality  of  current  distribution.  Should,  for  instance, 
brush  a  momentarily  take  less  current  than  h,  the 
armature  re-action  in  path  Aa  would  be  reduced  and 
80  a  greater  E.M.F.  would  be  available  for  the  path  Aa  than  for 
the  other  paths. 

Equalising  the  Cdrrexts. 

Eq'ialmng  Co>inections. — In  all  types  of  windings  having 
more  than  two  parallel  paths  the  paralleling  of  the  paths  is 
usually  brought  about  by  the  brushes.  In  Fig.  21,  for  instance, 
of  which  Figs.  19  and  20  give  the  cell  diagram,  the  four  groups 
of  cells  are  put  in  parallel  by  the  bru.shes  A, a,  B,b,  and  should 
it  happen  that  the  brush  contact  resistances  are  not  all  alike, 
those  sections  ha\'ing  the  best  contacts  will  take  an  undue 
sharf!  of  the  load.  Thus  local  heating  will  be  set  up  in  the 
armature  and  po.ssibly  sparking  at  the  overloaded  brushes. 

Conductors  called  equalising  connections  are  usually  pro- 
vided ill  lap-wound  machines  of  ordinary  speed  and  voltage 
having  more  than,  say,  20  kw.  output.  Tliese  conductore  are 
of  copper  and  join  jiermancntly  such  pairs  of  points  as  E  and 
F,  (1  and  H  (Fig.  21)  in  the  winding.  If  the  resistance  of 
thi^-^c  i'f|ualising  connectors  is  small,  inequality  of  distribution 
of  the  load  between  various  sections  of  the  winding  due  to 
chani^i's  in  brush  contact  resistance  will  be  effectually  pre- 
vented, provided  the  resistances  and  the  E.M.F.s  of  the 
sertiiins  are  all  eiiual. 


carry  no  current,  since  they  connect  points  which  are  always 
at  equal  potential.  The  choice  of  the  number  of  such  pairs 
of  points  that  should  be  joined  is  determined  by  trial 
for  machines  of  various  design.  It  must  be  borne  in  mind 
that  whilst,  on  the  one  hand,  the  use  of  many  connectoi-s  of 
low  resistance  tends  both  to  prevent  sparking  due  to  ex- 
cessive loading  of  individual  brushes  and  in  the  case  of  multi- 
polar machines  to  allow  large  circulating  currents  to  flow 
whose  tendency  Ls  to  produce  an  armature  reaction  which  will 
weaken  the  poles  that  arc  too  strong  and  strengthen  those 
that  are  too  weak,  their  use  brings  the  disadvantage  of  con- 
siderable additional  copper  loss.  The  designer  must  be  guided 
by  practical  experience  ;  a  rule  which  for  many  cases  appears 
to  be  not  unreasonable  is  to  put  equalising  connections  to 
every  sixth  to  twelfth  segment  of  the  commutator  (or  at  the 
corresponding  point  on  the  end  connection  at  the  back  end  of 
the  winding),  and  to  make  the  connector  half  as  thick  as  an 
armature  bar. 

The  current  which  Hows  in  an  equalising  connector  is 
alternating,  and,  on  account  of  the  inductance  of  the  armature 
coils,  lags  considerably  beliind  the  E.M.F.  generating  it. 
Hence,  just  as  in  the  case  of  an  alternator  upon  inductive  load, 
a  small  current  produces  great  demagnetising  effect  upon  the 
jioles,  and  a  marked  advantage  is  obtained  by  the  use  of 
equalising  connectors  even  when  only  a  few  are  provided. 

The  provision  of  equalising  connectors  is  so  great  an  aid  to 
sparkle.ss  commutation  that  it  enables  the  designer  to  use 
shorter  air-gaps  and  lower  values  of  flu.x  density  in  the  teeth 


Or  again,  should  for  any  reu-Hon  (.such  as  inequality  of  the 
polar  air-gaps*)  the  E..M.F.S  of  the  various  parallel  paths  of 
till'  wiixUng  be  uiieqiuil,  rirculating  rurn-nts  will  be  .-tet  up 
.wtliin  the  arniiktiire  or  UMecjunl  ilistribution  of  the  louil  will 
'Mcur  between  the  parallel  piitlis.  If,  for  in.Mtance,  in  the 
four-iMile  machine  of  Figs.  2ti  lind  21  the  section  li<i  had  a 
grcuti-r  E.M.F.  than  Hit  there  would,  on  no  load,  \w  a  <ireii 
iating  curieril.  Huh  AH.  or  upon  IimmI /<u  would  give  out  more 

current  tliari  Itli.     In  the  jibsei of  equalising  conni'itors  the 

n'Hull  wouM  be  uii  ovi'rioadiiig  of  the  brti.th  <i  and  .tparkiinf 
would  probably  enHuo  An  e(|imliiiing  connector  OH  would 
(oriii  a  low  I'eHi.Htanne  path  around  whicli  the  greater  jiart  <il 
the  ciicidaliMi;  rniri-iit  would  (low  up<in  no  load,  or  which, 
upon  loud,  wuiild  help  to  btiiig  ubout  unifoiin  diHtributiou  of 
'lie  current  lielweiri  the  .Hevenil  bnt'theH  of  like  poluritw 

<liie  of  the  ailvanlages  of  equali.Ming  lonnertion.s  is  that  they 
iiiikke  it  po.MHible.  with  any  type  of  winding,  to  dispense  witii 
all  but  two  m-tM  of  lilUxheM.  In  KUch  easivs  all  the  !teginent.N 
of  the  eoniiiiutator  iiiuhI  be  joinod  to  eqiinliMiiig  coniU'rIoRt. 

llnlr.i  for  /ii/iKihtiiiii  Cimnrrtinn.  Kqiialining  connectoix  lira 
"  iiriaiK'iit  jiinc.lioiiH  o(  pitirx  of  pointti  in  an  ariiiatun'  windinf(. 
I  mlei  iioriiiAl  condition^  (tii|uality  of  bnmli  n'AUtt«nc<<»  ami  of 
v.  M.F.M   and    rexidtaiH'cH   of    pariiijel    patli.s)   nttnh  roniit'etom 

•All  KxliAiiKtivr  ilio.  ii'«iiiti  ii(  tlie  rrtrct  lit  iimiiialitv  iif  |M>Ur  wr- 
it tM  KivPii  liv   l)r    \V     l.iilnra.   M.Mp.,  in  "  Thn  KIn-lririiin."   Vol. 
I A.\  ,  IIII3,  pp.  :io;i.  aioaiiil  AAO. 


than  wouhl  otherwi.se  be  permi.ssible,  and  so  leads  to  higher 
efficiency. 

In  choosing  pairs  of  point.s  to  be  joined  bv  equalising  on- 
nectioiis  the  condition  to  Im>  fulfilled  is  that  such  points  must 
be  normally  at  the  .same  ].otential  dtinng  the  whole  n-volution 

of  the  armature.     It  might  at  first  siglit  .s n  that  in  a  wave 

winding  such  as  that  shown  in  Kig.  22  it  would  be  pernii.H.sibl,« 
to  join  points  .1,  H.  r  and  D.  since  they  an-  at  equal  potential 
wh.'ii  under  tin-  brushes.  That  tlii.s  ii  not  p.Tmi.s.si|,|e.  how- 
ex  er,  is  eivsily  seen  l.y  con.si.lering  the  mom.iit  when  the  bars 
joined  to  .1.  H.  ('  and  Jt  an-  eneh  under  the  middle  of  a  pole 
(ind  lire  all  generating  E.M.K.s.  for  in  this  position  a  connector 
AU('l)  would  iihort  circuit  (he  winding. 

Siiiie  wimtever  pairs  ol  points  I.e  rhoton  th»«v  obviouslv 
iiK^lude  bars  wliicli  aiv  active  ,[\,  ,    '    |,^f^.  „f  \ 

revolution,  the  points  luiist  lii<  -  ■  onnector 

joining  them  sliall  embraci-  aiwa\  .  hnkwiso 

an«l  c.iuiiter  clock  WIS*'  celU  in  tl.  i,,  j.,.ner«l 

it  i.-»  )ierniiM.sili|.'  to  provide  conn.  ■  „ ,.  two  or 

any  even  numlM.r  of  groups  of  rellv  ]-ui  1..,,  w,„dings  ihi.s  in 
equiiiilent   to  Hjiying  cnniioctoni  may  be  put  iMlweeii  pMim  of 

I'<'''>««  '•■  '    •■•"V    whole   nilmlier    of  double  pole 

I'll'lies  i.akes  it  evid-nt   that  for  .simplex 

wave  will.  nneetlons  i»tv  neither  pos-ll.le  ii.ir 

neceioiaiv 

(ro6«0OII/lNMMf.) 
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Diathermy   and    Radiography. 


The  last  meetinu  of  the  Institution  of  Electrical  Engineers  was  a  feeling  of  warmth  will  be  evident,  first  in  the  wrists  and  the" 
held  jointly  with  'the  Electrical  Section  of  the  Eoyal  Society  of  graduaUy  spreading  up  the  arms,  pervading  the  \vliole  body,  an^^ 
Medicine.     Two  Papers,  of  which  we  give  abstracts  below,  were  read, 


and  an  interesting  discussion  took  place. 

Diathermy:  The  Use  of  the  Electrical  Current 
to  Raise  tlie  Temperature  of  the  Body  in  the 
Treatment  of  Disease.* 

Bj    E.    p.    CCMBERBATCH,    B.M..    M.K.C.P. 

Heat  is  a  valuable  therapeutic  agent,  and  it  has  been  used  in  the 
treatment  of  disease  for  centuries. 

|U  In  the  most  recent  method  heat  is  applied  through  the  agency 
of  an  electric  current  passed  through  the  body,  part  of  the  electrical 
energv  being  converted  into  heat  as  it  overcomes  the  resistance  of 
the  tUsucs.  Xot  onlv  is  the  skin  heated  but  also  the  underlying 
bones,  muscles,  and  other  parts,  all  other  methods  of  apphdng  heat 
raise  the  temperature  of  the  skin  only,  because  the  latter  is  a  very 
bail  conductor  of  heat.  The  raising  of  the  temperature  of  the  tissues 
can  modify  tlieir  physiological  processes,  and  exercise  a  therapeutic 
influence  over  them"  in  cases  of  disease.  Further,  it  is  possible  by 
means  of  the  electrical  current  to  raise  their  temperature  to  a  degTce 
sufficient  to  consulate  them  and  so  destroy  their  \itality.  The 
name  "  diathenuy  "  signifies  the  '-through  and  through"  heating 
which  the  electrical  current  brings  about,  in  contrast  ^\ith  the 
«'  surface"  heating  or  '•  epithermj-  "  produced  by  other  methods. 

The  '  urreni  Used  for  DiaHierm;/.— If  djievt  current  Is  led  through 
the  skin  by  way  of  an  electrode,  1  sq.  in.  in  area,  a  stinging  pain  is 
pro<hue<i  wlien  it  reaches  a  strength  of  Id  milliampcres,  and  tlie 
pain  is  unbearable  with  a  strength  of  I.")  milliamperes.  To  heat 
the  skin  appreciably  a  strength  of  4(H1  milliamperes  would  be  re- 
quired. An  alternating  current  of  low  frequency  would  be  equally 
unsuitable  to  produce  diathermy,  because  it  \\ould  cause  violent 
and  intolerable  contraction  of  "the  muscles  before  it  attained  a 
den.sity  -sufficient  to  develop  heat.  The  current  alternates  5,000 
tinu-N  "j)er  second ;  the  mascles  contract  only  feebly  and  the  stinging 
.•^oiL-ation  Is  not  felt.  If  the  fre<juency  of  alternation  Is  increased 
to  .'.iLtKHI  per  second  there  is  no  perceptible  slimulation  of  the  tlisucs. 
At  about  noO.iXKt  per  second,  the  current  « ill  lose  all  power  to  stimu- 
late the  ti.srtUi-M  whatever  its  strength  or  density,  and  no  sensation 
will  be  felt  other  than  that  of  heat.  The  limit  of  toleration  of  such 
a  current  Is  determined  only  by  the  degree  of  heat.  Moreover,  a 
high-frequency  current  will  not  produce  the  electroh-tic  changes 
in  the  -kin  and  underlying  tissues  Nvhich  a  direct  current,  if  applied 
with  t(xi  urcMX  a  density,  is  liable  to  bring  about,  with  the  formation 
of  blistf-rs  and  ulcers.  The  probable  e.xplaiuition  is  that  the  high- 
fny)ucncy  current  is  unable  to  cause  a  migration  of  ions  and  the 
(orniatio'n  of  new  chemical  compounds  possessing  caustic  properties 
at  the  (Miles. 

AlipitrnlnA  Jur  llie  Prtxliiclioii  of  JJialhermy.—^To  produce  a  degree 
of  diatlii-nny  Kufficient  for  medical  purposes,  an  apparatus  that  can 
t'lM-  .1  rurreiit  ol  21  to^J  ani(M-ri-H  at  a  fre(|uency  at  least  KMt.OOO  times 
in-i  -iTiind  •■<  r<-<)inrc-d.      In  the  modern  <liatlienny  machine  a  ron- 
•  1  •  ■ii.iiily  ii-.ij..  0(1  niii-rofarad)  is  iihcd.      It  is  charged 
•  •  msfonuer  at  a.lHHl  volts.     The  charging  cirrcnl 
'iMU'  one.     The  condenser  dischargea  across  two 
■  '  -111  in  wriin  between  iiijiper  discs  having 
■  ■-.ile  to  each  other.     The  opposing  faces, 
piiss,  are  coate«l  with  silver.     The  width 
>■.      In  ^liesc  eircnuiHtances  there  are  un- 
lilrisiuency  OHclllationK   in   the  Holenoid. 
to  the  jMitient  is  taken   from   a  .second 
.  ..ir-.i.iiitA  III  whirli  are  ccinnecled  tci  the  electrodes. 
Ml  t    lie  phiied  on  the  bridv,  till-  volliige  belwecn  them 
i'        Mi.iii    |,(KNt,      III   inoxt   inaehineH   it    is   piiHsiblc   to 
I'lwtrodm  to  Mime  int<'nnediale  |H)int  along  the 
I  ">  ttiiit  It  lower  voltage  can  lie  ohtaintHl.     This 
■  the  tlialhiTiiiy  lurrenl  acroHs  a  narrower 
Iriiiii  the  front    to  the  back  of  the  knee. 
1  (lilted  by  iiltering  the  distnnee  between 
ly    hixh  fiei|iieiii'y   roils.     The  spark  gap 
'iiil  It  Miiiiill  iilterntion  in  the  width  of  the 
,      !iireo(  will  iliiiiJiiiHh  the  current  passing  to 
In   iMniin   miichine*    iiietliyliitcd   spirit   or   enal    gas    is 
uuMi  alnwlv  lietui'Tii  the  metal  ihii  m        III  othent,  ii  Htt'eam 
'  ■ '  ■    ■    1         i,\  III,. I, lis  (if  u  fan. 

fiii|iii-iu  y  coil  «re  eoniiis'led 
ill  till-  hiiiidK  the  only  cne<'t  iH 

.1  n  I'Ainrroul  licloTc  Iho  InHilutlonul  Klrotrioal  iSngincom. 


giving  rise  to  the  sensation  of  entering  a  hot-house.  The  temperatur 
of  the  body  may  be  raised  from  its  nonual  value  (98-4^  F.)  to  100°, 
101°,  102°,"  103°" F.  or  even  higher. 

Application  'of  the  Diathermy  C  urrent  to  the  Body. — If  it  is  desired 
to  raise  the  temperature  of  a  part  of  the  body  a  few  degrees  only,  so 
that  its  vitality  is  not  impaired,  electrodes  made  of  sheet  metal  are 
placed  so  as  to  include  between  them  the  part  to  be  heated.  Thej' 
can  be  placed  either  in  direct  contact  with  the  sldn  or  with  lint  pads, 
soaked  in  strong  salt  solution,  intervening.  If  the  electrodes  are 
not  too  small  the  density  of  the  current  passing  between  them  will 
be  low  and  the  parts  Ij-ing  between  them  wiE  be  not  unduly  heated. 
If,  however,  it  is  desired  to  raise  the  temperature  of  any  abnormal 
tissue,  such  as  a  growth,  to  a  degree  sufficient  to  kill  it,  one  of  the 
electrodes  is  reduced  to  the  size  of  a  disc  or  button  ^  in.  to  J-  in.  in 
diameter.  The  cuiTent  densitj'  will  be  very  great  in  the  region  of 
this  small  electrode  and  the  heat  \%'ill  be  sufficient  to  coagulate  and 
destroy  the  tissue.  ♦ 

Two  examples  of  the  uses  to  which  diathermy  has  been  put  \Yi\l 
be  given.  A  painful  form  of  inflammation  of  the  knee  is  caused  by 
the  micro-organism  known  as  the  gonococcus,  which  thrives  at  the 
temperature  of  the  body,  but  is  very  sensitive  to  a  hotter  surround- 
ing, and  can  be  lulled  if  the  temperature  is  raised  a  few  degrees. 
The  knee  joint  can  be  heated  through  and  through  by  the  diathermy 
ciurrent  and  the  organism  killed. 

Diathermy  Is  a  valuable  method  of  treatment  of  cancer  and  other 
malignant  growths.  It  raises  their  temperature  till  they  are  coagu- 
lated and  destroyed  in  situ.  The  application  of  hot  cautery  instru- 
ments to  the  growth  would  simply  burn  the  parts  where  contact 
was  jnade  and  the  desuuction  would  spread  scarcely  any  distance 
below,  because  the  tissue  is  a  very  bad  conductor  of  heat.  The 
tissue  conducts  the  diathermy  current,  however,  so  that  it  is  heated 
through  and  througli  and  coagulated  en  masse. 
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Single-Impulse  Radiography  (Instantaneous): 
Its  Lilinitation.s  and  Possibilities^* 

By    KOBERT    KNOX,    M.II. 

In  the  initial  stages  of  racUogiaphy,  radiograms  were  obtained  by 
time  exposures  of  considerable  duration  amounting  to  an  hour  or 
more. 

The  first  serious  attempt  to  produce  apparatus  facilitating  single- 
impulse  exposure  was  made  by  Klingelfuss,  who  in  1901,  by  means 
of  a  ■■  break  "'  voltage  due  toa  sudden  interruption  of  the  primary 
current  of  an  induction  coil,  produced  a  brilliant  illuminatioi\  in  an 
X-ray  tube.     The  exposure  time  was  a  fraction  of  a  second. 

Drs.  Albers  Schonberg  and  Walter  carried  out  experiments  on 
similar  hues.  A  7  in.  parallel  spark  was  about  the  maximum 
obtained.  With  an  exposure  of  roughly  about  1  /200lh  of  a  .second, 
it  was  possible  to  obtain  radiographs  of  the  thorax  and  other  parts 
of  similar  thickness,  but  not  of  the  abdomen. 

Koch  in  1907  endeavoured  to  obtain  a  single-flash  interruption 
through  breaking  a  cojiper  wire  in  the  primary  lircuit  of  the  coil 
by  means  of  a  pistol  shot,  and  De.ssauer  developed  this  process. 
He  also  introduced  a  system  for  breaking  the  jirimary  cm-rent  by 
causing  a  thin  wire  enclosed  in  a  cartridge  to  melt  rai)idly  by  an 
overioad  of  current.  It  is  claimed  that  a  current  of  200  milliamperes 
was  obtained  for  a  spark-gap  of  Hi  in.,  or  alxnit  ISO  milUampercs 
through  a  soft  t\ibe,  that  is,  one  suitable  for  thorax  exposures. 

A  further  development  of  the  method  led  to  the  inoduction  of  the 
Siemens  iiiipiilsc  process.  This  is  ba.sed  upon  the  utilisation  of  the 
impulse  which  Is  generated  in  the  secondary  windings  of  the  coil 
when  the  jirimarv  current  is  suddenly  coiumutatcd,  in  such  a  way 
that  double  the  "effect  due  to  the  "break"  voltage  is  obtained. 
A  specially  tlesigiu'd  "single  iiuimlse  "  switch  is  provided  which 
the  author  describes  in  the  oiiginal  I'ajicr. 

Originallv  an  indiK'tion  coil  was  usci^  hudiuuiction  « ilh  this  form 
of  Hiiiglc-inipulsc  .ippnratus,  but  a  tiansfoiiucr  with  a  closed  magnetic 
circuit  is  more  snitabh-,  and  a  combined  apparatus  has  been  con- 
stru<ted  in  conjunction  with  a  high-tension  rcctilicr,  using  the 
transformer  in  conjuu<-tion  with  this  apparatus  fur  orduiary  work 
and  the  single- impulse  apparatus  for  its  sjK'cial  purpose.  This 
iippiiralim  is  capable  of  dealing  with  all  work  necessary  in  Xray 
teihiiiiiuc.  i.« .,  X  ray  therapy,  as  well  as  radioscopy  and  radiography. 
The  OOiiibined  apparatus  can  be  coniUH-ted  to  a  direct-current 
supply,  and  furl  her  develojmuMits  have  made  it  possible  to  construct 
an  iippiiraliis  wliii  h  (an  be  innnecti-il  to  single  phase  or  three-phase 
alternating  current.  Shorter  <-xposiiifs  arc  claimed  lliaii  l/ltlOth 
•  Abstract  of  a  I'aix^r  read  iK-foro  tho  Institution  of  Eloctrioal  ISnginoom. 
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of  a  second,  but  for  practical  purposes  it  may  be  assumed  that  the 
average  length  of  a  single  flash  is  in  this  neighbourhood. 

I  have  two  different  types  of  single-impulse  apparatus  under  my 
care :  (a)  with  a  mcrcurj'  dip  interrupter  and  (b)  a  Siemens  single- 
flash  roil  outfit.  To  a.stertain  the  radiographic  efficiency  of  these 
sets  of  apparatus  an  extensive  set  of  experiments  was  carrie<l  out, 
bearing  on  (1)  the  best  conditions  for  working,  (2)  the  testing  of 
the  uniformity  of  the  discharge  over  a  large  number  of  exposures, 
and  (3)  the  value  of  intensifier  screens  for  use  with  single-flash 
exposures.  The  apparatus  was  used  with  two  forms  of  X-ray  tubes, 
namely,  (a)  the  gas  tube,  Maealister  Wiggin  tungsten  target,  and 
(6)  the  CooUdge  tube. 

The  C'oolidge  tubt;  is  by  far  the  best  and  most  reliable  tube  to 
iLse  for  this  class  of  work  because  of  its  great  flexibility,  its  dura- 
bility, and  the  great  ease  of  manipulation  which  it  allows.  With  one 
tube  any  number  of  exposures  may  be  made  with  the  tube  emitting 
raysof  varying  penetration,  and  the  discharge  is  remarkably  uniform. 
It  would  be  a  great  help  in  technique  if  the  intensifier  screen  could 
be  dLspensed  with  altogether  ;  at  present  this  cannot  be  done  because 
the  apparatus  is  not  powerful  enough.  In  all  the  exposures  made 
at  a  distance  of  I  ft,,  without  an  intensilier  screen  between  the 
surface  of  the  plate  and  the  anticathodc  of  the  tube,  the  exposure 
Is  nearly  a  full  one.  But  it  would  be  desirable  to  have  to  work  at 
di.stances  up  to  6  ft.,  in- heart  work  especially.  I  leave  it  to  the 
electrical  engineer  to  calculate  the  size  and  the  capacity  of 
an  apparatus  capable  of  dealing  efficiently  with  the  thorax 
of  a  Wl-3tone  man  at  a  distance  of  6  ft.  between  the  anticathode  of 
the  tube  and  the  surface  of  the  plate.  Moreover,  in  the  near  future 
.■ip[iaratU8  may  be  required  which  will  jjcnetratc  and  give  a  photo- 
^'raplijc  record  of  a  piece  of  nielal  3  or  4  in.  in  thickness.  The  single- 
iinpulse  apparatus  of  the  present  day  Is  not  capable  of  dealing  with 
tills  |)roposition.  The  greatest  spark  length  obtained  from  a  sinple- 
iriipulse  exposure  through  a  ('iM)ljdge  tube  was  about  12  in. 

In  the  original  l'a[RT  the  author  describes  some  further  experi- 
ments illustrating  the  etttHt  of  pa,>^sing  the  rays  through  the  screen 
cMi  to  the  lilm,  and  the  gain  in  sharpne^ss  of  the  detail  when  the  screen 
Li  not  lUHxl  ;  also  the  value  of  being  able  to  work  at  greater  distances 
than  1  to  2  ft.  For  all  distances  under  6  ft.  a  certain  amount  of 
distortion  Is  produce<l. 

The  great  a<lvuntage  over  work  which  is  now  carried  out  by  tin>e 
i-xixisures  will  be  that  there  will  be  no  plates  spoiled  by  movement 
on  the  jKirt  of  the  [wtient.  With  a  single-impul.se  machine  we  can 
allow  a  child  to  lie  ii|hiii  the  plate  and  move  about  -  the  exposure 
is  ma<le  while  tlie  chilil  is  actually  on  the  move — yet  the  picture 
obtained  shows  no  trace  of  movement.  While  up  to  the  present 
tlic  usco  of  the  siiiglc'imiiulie  exposuie  have  Ik-cu  practically  con- 
liiied  to  the  examiiialiou  of  the  thoracic  and  abdominal  organs  with 
the  intensifying  screen,  thi-re  are  poKsibilities  for  its  use  without 
the  latter,  r.g.,  examination  of  the  Ixmes  and  joints  of  chiUlren  where 
the  shortness  of  th<'  cx|)osiire  eliminates  the  ill  effects  of  movements, 
III  ordiT  to  obtain  the  noet'ssary  p«'netration  the  spark  gap  may  he 
iiK  niised  up  to  10  in.  when  a  (■iH)lidge  tube  is  u.sed. 

Sinmliir'li.mlum  iij  KJlKniin.  With  a  greater  output  available 
It  should  be  iMiHMible  to  stale  delinitely  what  cx|Kinurc  would  bo 
iHs-eHHary  to  produce  a  useful  radiogram  of  any  |>artie«iliir  part. 
ThiTc  arc  other  fncl4ir>t  which  would  r»'<|uire  to  be  standardise*!  : 

Hy  mcanM  of  a  line  scale  on  the  regulating  rheostjit  in  the  primary 
It  would  be  (xissihle  to  reuulale  the  current  siilliciently  to  allow  of 
'<iiiitll  variations  in  the  primary  circuit. 

The  heiitiiig  current  in  tin-  CiKilidgc  luls-  should  bo  cajmble  of 
very  line  adjustment. 

Ann^ruratern-urdof  nlldatuforapArtieular  exposure  would  fwili- 
tafe  there|ir(Hluctionof  tin-  ronditioiw  nt  a  subsequent  exnminnl ion. 
The  primary  rurrent  lould  be  arrikng(sl  for  by  pliuing  thi'  n-gulator 
on  the  same  stiiil  of  the  resistance:  the  heating  current  wiiulil  also 
<virr<x[Kuiil  The  ilwtanee  lM<twi<en  the  antii'athiHle  and  the  plate 
wolllil   be  roilKtAllt. 

A  table  could  be  priKlueeil  which  would  stale  delinitely  the  eon- 
dilionit  nr<r»»«i>ry  f'lr  a  (mrtieiilnr  |iart  if  all  the  (aclors  corr<i<|"indrd 
•mil  Ihr  upiKiraluN  worked  accuriitely  ;  then  it  should  Im>  |MNu>ible 
to  I  urn  out  sliwidiiril  results  with  a  fair  d<njrei-  of  a.<'Urai>-. 

Tlirse  result"  are  all  within  our  rt'iuh  when  »e  have  the  apiuvrntus 
I  ipiihle  of  K'*i"K  »  n>ui  h  linger  mil  put  than  llios«<  at  present  in  use. 

DI.SI'ltNNInN. 
Ilr  Mm:Ai.rt.  iwiil  he  liml  nolieml  the  ••U»nU|if<  of  Ihr  (iirm  nl  radio 
/rn|>liy  (iMrrila  •!  I>v  |)r.  Kllol  a  i'iill«l<lnr»lilr  tlinp  imo.  .Some  lllliv 
Mi..iilh«  Mon-  iIh'  wsr  lir  h»,l  ohiAiiirU  ui  *|i|>nri>tii«  <il  llir  lriin«(>irinrr 
lv|>'  aimiUr  to  llial  •Ip'wii  hv  Ilr  Kiio>  >>ii  thn  •,  rnon,  ami  lie  had  |iur 
•  Im-xd  the  k|i|..iral<i>  larKrly  »n  the  ailvi.r  of  Mr.  Ile*<l  VVilh  Iho 
I  nvlnlinns  mnili.iiw.l  I'V  l»r  Kti'««.  Iir  hail  Ixm^ii  rtlmiirly  ple»"ril  «ith 
I  ill  inschanisiii  {■'r.'tii  ■  inn  haiiiiiil  and  rnumrfrum  isniil  of  view  it 
(mil  lay<n  a  miMt  •u<'<  rxfiil  itp|mrittus.  AllhiiU|{h  he  \\u\  had  it  livtwreii 
I'Hir  and  fiTC  years  it  bail  nHpiiml  no  rnpalr  whatover,  and  hr  had  urvrr 


even  greased  it.  As  Dr.  Knox  had  said,  the  apparatus  imdoubtedly  had 
great  Umitations.  Its  great  advantage  wa-s  in  the  examination  of  the 
heart.  The  heart,  of  course,  was  never  still :  it  was  always  in  move- 
ment, and  consequently,  to  get  a  very  sharp  and  definite  contour  of  the 
heart,  it  was  necessan.'  to  have  an  absolutelv  instantaneous  apparatus. 
And  by  the  single-irapuL<e  method  of  radiography  he  hoped  and  thought 
it  would  be  possible  in  time  to  come,  not  only  to  make  occasional  pictures 
of  the  heart,  but  to  form  a  definite  system  of  diagnosis  of  heart  disease 
from  a  series  of  pictures  of  this  character.  Even  now  it  was  possible 
to  make  excellent  heart  pictures,  having,  as  Dr.  Knox  had  shown,  very 
definite  outHncs,  and  if  one  studied  those  outlines  very  carefully  one 
could  read  into  those  heart  pictures  a  great  many  of  the  appearances 
which  would  result  from  the  clinical  observation  of  disease.  So  that  for 
the  heart'  this  was  undoubtedly  the  best  method  of  examination.  The 
question  of  the  screen  was,  of  course,  an  annoying  one.  Uood  pictures 
could  not  be  made  by  a  single-impulse  method  without  an  intcnsifj-ing 
^screen,  and  to  get  a  goo<l  picture  at  a  considerable  distance — say  ti  ft. — 
more  E..M.F.,  prohalily,  was  required  than  could  Ix-  olitained  by  the 
single-impulse  method  :  and  in  that  case  two  intensifying  screens  would, 
he  thought.  Ije  necc-«iry.  He  had  lately  lieen  doing  j^ome  work  with  the 
.\ustin  E<lwards  film,  which  was  made  of  colkidium  with  a  coating  of 
emulsion  on  each  side,  and  if  two  intensifying  .screens  were  used  inten- 
sification was  obtained  on  both  sides,  resulting  in  a  very  much  stronger 
picture  than  was  the  case  where  only  one  screen  was  emploved.  Some 
of  the  intensiifying  .screens  were  rather  thick  and  rather  rigid,  and  did  not 
seem  to  come  into  very  close  apposition  ;  consequently  there  were  verv 
often  blurring  and  shadows  of  a  rather  iK-culiar  rharacter.  which  certainly 
militated  against  the  picture  as  a  picture.  Such  defects  did  not,  p<>rhaps 
interfere  with  the  diagnosis  :  but.  after  all,  every  radiographer  Uked  to 
be  able  to  |)resent  a  good  picture  from  the  aesthetic  or  artistic  point  of 
view,  and  this  was  sometimes  not  possible  when  films  and  double  luten- 
sifyini:  sireens  were  used.  But  to  his  mind  it  was  not  necessary  to  do 
bones — arms,  legs  and  so  on — by  singleimpuLse  radiography.  By  the 
use  of  instantaneous  radiography,  with  an  exposure  of  a  fraction  of  a 
second,  or  even  of  a  second,  a  wealth  of  detail  wa-s  obtainable  in  regard 
to  bones  that  could  not,  in  his  opinion,  be  surpa.ssed  by  any  method  of 
single-impulse  radiography.  The  difficulty  was.  as  Dr.  Kiuix  had  said, 
that  it  was  necessary  to  bring  the  tulie  so  dose  to  the  patient  that  it 
Ix-came  sometimes  almost  dangerous  to  use  it.  and  the  patient  did  not 
like  it.  .Moreover,  the  field  of  vision  was  hinited.  (.(f  course,  the  putting 
in  of  the  intensifying  screen  and  the  taking  it  out  again,  and  the  havinj; 
to  go  into  the  dark  room  and  so  on.  was  a  great  nuisance  ;  it  took  up  a 
great  deal  of  time,  and  it  was  unplea.saut  to  have  to  do  it.  WndoubtesUy 
what  was  wanted,  and  what  would  no  doubt  be  evolved  in  the  future, 
was  a  machine  without  the.se  limitations. 

Dr.  WoRK.\LL  said  the  subject  of  Dr.  Cumberliateh's  Paper  was  one 
which  was  in  its  infancy,  and  with  which  no  one  could  as  yet  claim  any 
great  acquaintamc.  either  in  its  physical  or  its  medical  as|XKit.  .\8  Dr. 
Cumherbatch  had  said,  heat  was  a  valuable  therapeutic  agent,  and  hati 
Is-en  us»-d  in  the  tieatment  of  disea.se  for  centuries.  If  the  part  of  the 
Isidy  sought  to  be  treated  was  at  s<mu-  distance  from  the  surface,  the  heat 
could  only  reach  it  (1)  by  conduction  throujih  the  tiNsues.  which  (ami 
es|)i-cially  the  skin)  were  very  poor  conductors,  and  (2)  hy  diathermvy, 
as  he  preferred  to  call  it.  Dr.  CiimUTbotch's  term,  diathermy,  as  the 
name  it.self  impliett.  meant  Ihrnui^h  and  through  healing.  The  pnKHVsi 
he  had  described,  howi-ver.  uiuounted  to  something  less.  The  heat  was 
arlually  uenerated  in  the  tissues  themsi-lxcs,  owinii  to  the  ri'sistance  they 
oflen'd'lo  the  (ws-adc  of  the  kind  of  .-urrcnt  used  m  the  apparatus,  just 
as  o  fU'H'  was  healed  to  melting  is>int  or  the  lilm  of  an  electric  lamp  to 
a  state  of  m(aiule«-enrc.  He  suhmilled.  tlieivbin',  that  Ihc  pns-ws 
they  wen-  considering  wa.s  not  n-nlly  dittllicrmy.  but  cndothermy.  By 
the  iiiost  nsent  melhiHl  the  heal  wiis  applied  through  the  agency  of  an 
eleetric  current  of  a  special  kind  :  it  wo»  the  cum-nt.  and  not  Ihc  heat 
itsidf.  which  was  applied.  He  had  hini^'U  u-«'d  ciuloihermy  lor  some 
years.  thoiiKh  not  very  rxlonsively.  iiiid  he  Imd  found  it  of  great  use  in 
the  In-ntment  of  ncunlis  and  other  similar  disonlers.. 

Mr.  ItriiNANii  thought  the  nutliorr  had  dniie  a  great  service  in  brinaing 
forwani  their  Papers.  His  lirst  I«>inl  in  connection  with  Dr.  I^lmller■ 
Isiteirs  Pa|ior  was  that  it  mit:hl  !»•  of  iim-  to  a  divlor  to  Iv  able  to  visualise 
the  (lislributioii  of  current  from  the  eli>lri~le.«.  Wo'tncal  rnginerrs,  ol 
roun»,  dealt  «rith  win-N.  and  tliey  knew  where  the  eurn-nl  wa«  going  to  ; 
bill  in  dcaluiR  with  rUtrtshi.  in  mUMular  tissue  the  .urirnl  was  dis 
Irihutcd  in  a  very  difTi'rrnl  manner.  A  simple  mrthisl  of  visuahsaliim 
of  the  rurn-nl  was  lo  use  two  pieeex  of  magnelisiHl  steel,  and  a  pie<x>  of 
pajs-r  or  canllmard  »|iriiiWled  with  a  lew  ir^Mi  tilings.  Another  |Hiinl 
was  that  when  the  ele,  troden  vn-n-  rlose  lo,tellirr  Iherr  would  Is-  a  very 
murh  denser  di"lril«ulioii  of  current  in  the  (larls  l>otween  the  eWlrodrs 
than  when  morr  distant.  Thai  showed  thai  if  any  heal  was  |.>  l<r 
iiidiiceil  in  the  liiumrs  tbemsrives  it  was  iie<s>««*ry  to  (tel  the  p|eilr»de« 
elosi-  loRi'ther  ,  otlirrwisr  the  heat  would  I*  conlinnl  prai-ticalljr  to  the 
surta.e  of  the  ele.  Innle..  In  conneolinn  with  ihal.  it  might  W  useful 
lo  (trt  iiiori'  rurn-nt  (MUMing  Ihrnugh  the  liMOira  than  was  jsMsiblo  from 
one  iHtir  of  elei-ln«lr«. 

.Sir  .1.  M.  DaMoson  said  he  was  parti,  iilarly  intern. Ie.1.  a.  all  roctmal 
men  werr,  in  lU«h  nulioKraphv  The  i.iiKi,-e«lion  msde  h»  Dr  Kno«  thai 
ehslncal  rnK"'"'"'  might  helii  lo  pr.~lu.  r  a  nioee  is-rfe.!  apparatus  wa« 
a  m.ml  valuahle  one.  and  he  hojieil  llin  »o<il.l  a.  I  ii|sm  it.  AKnit  In 
yearn  ago  he  had  tried  an  e»|ierimenl  olii.  li  iiiit;t\l  !••  worth  menlioning. 
iw  il  niiK'hl  is-»d>lv  form  a  Iswi"  for  a  ".  ..  i.m(,.  t  apparatus  than 
rtisteil  si  |.n«iil        At  that  lime  lie  »«.  .  .  .Ii  phol,.(raphv. 

not    from    llir   me.ll.-al,   ImiI    merely   fMlll    1  mI    of    «irw.        He 

hail  a  lo  111.  •    il.  uWini;  al»«ul  'i\  volt.,  n  >  »  way  m  which 

he   Ihoiiglil   rKiclrical  rnginoers  might    a.l»|.l    to    lla-li   light    put|s»»e«. 
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The   Position    of    Single- 
Phase    Distribution. 

The  problem  of  supplving  outlying  districts  and  small 
towns,  or  large  \-illages,  where  the  density  of  the  demand 
is  by  no  means  great,  has  always  been  a  difficulty  to  engi- 
neers responsible  for  deaUng  with  electricity  supply.  In 
the  case  of  small  towns,  continuous  current  offers  certain 
distinct  advantages,  and  it  has  therefore  been  very  fre- 
quently adopted.  In  due  time,  as  these  small  towns  grow 
in  importance  and  become  more  extensive,  a  simple  con- 
tinuous-current system  often  fails  to  meet  the  required 
conditions  ;  the  radius  of  distribution  may  become  too 
great,  and  then  it  is  that  consideration  must  be  given  to  the 
laving  down  of  a  station  for  three-phase  generation  and 
distribution,  continuous  current  being  pos.sibly  retained  for 
the  existing  network. 

Moreover,  there  is  another  possibility  which  is  becoming 
increasingly  marked  as  progress  is  made.  This  is  due  to  the 
fact  that  bulk  supply  becomes  more  and  more  worth  con- 
sideration on  the  part  of  the  engineer  of  the  small  under- 
taking. If  a  bulk  supply  is  desirable  for  a  continuous- 
current  station,  what  alterations  are  to  be  made  ?  The  hne 
of  least  resistance  is  to  replace  the  prime  movers  by  electric 
motors  and  to  supplement  these  as  time  goes  on  by  rotary 
converters.  This  loaves  the  permanent  disadvantage  of 
rotarv  plant,  which  would  otherwise  be  unnecessary.  The 
problem  is.  of  course,  much  simpler  if  continuous  current 
has  not  hfc.w  adopted  in  the  fir.st  instance.  If  single-phase 
flistribution  has  been  utilised,  then  a  supply  can  be  taken 
from  a  three-phase  transmi.ssion  of  the  same  frequency,  and 
inav  be  utiiise<i  with  very  little  difficulty  to  supply  single- 
jiha.se  current,  the  district  being  divided  up  .so  as  to  give  a 
reawjnablv  balanced  demand  on  the  three  phases. 

A  similar  problem  often  arises  in  connection  with  tJie 
extenHJon  of  u  nupply  to  outlying  districts.  Assuming  that 
the  central  part  of  the  area  is  su[)plied  with  three-phase 
current,  then  the  siniple.st  form  of  extension  is  by  giving 
Ninglephu.H*'  supply  in  such  districts  as  may  not  warrant 
the  (iiitlav  on  three. plianc  mains. 

TIm'  grrat  ohjcction  to  I  lie  adoption  of  singht-jdiaso,  apart 
from  tli<-  fwt  tliul  three  ])liasc  current  is  cliea])i'r  in  genera- 
tion, in  that  the  Hiiigle|)lias(-  induction  motor  can  bear  no 
conijiariwiii  with  the  corres|ioMiliMg  three-phase  machine. 
It  (i[iv«*M  (I  jKKir  starting  torque,  an<l  has  always  been  looked 
up<iii  HH  thi-  weakest,  part  of  tlie  singh'-phase  system  from 
the  powiT  point  of  view.  The  diflicuitv  in  so  fur  as  electric 
traction  i-*  coiio'nied  Iibh  been  surmounted,  as  is  well 
linoM'ii,  hv  the  development  of  t  he  comniiitator  single-phase 
motor.  In  our  |»reHrnt  isMin-  we  j/ive  a  I'nper  by  Mr.  F. 
f'RKKiiV  odvunr'ini;  the  elaiiiin  of  tin-  comiiiulKlor  machine 
(or  «ifigl«'  |ili(u<e  power  work  geneiulK',  We  liuve  not.  Iiiid 
an  o|>portiiiiitv  of  verifying  the  ('luiiiis  mude  by  Mr.  ('reedy 
on  bejiiilf  of  the  motor  with  which  he  is  identified,  but  we 
think  It  will  be  agreed  that  he  makes  out  a  verv  good  case 
lor  the  more  extenxive  use  of  tlnN  motor  in  its  jnesent  state 
of  develdpiiient,  in  comparison  with  other  ly|)eH,  such  as 
the  coiitiiiiioitH  current  motor  and  the  |iolvphuMe  motor, 
whether  xlip  ring  or  .squirrel  rage,  it  iniiMt  lie  admitted  that 
the  ningle  pliHHe  ('ompenHnt*>d  eommtitiilor  motor  is  con- 


siderably more  expensive.  It  is  necessarily  even  more  ex- 
pensive than  the  ordinary  single-phase  induction  motor, 
but  it  presents  the  very  great  advantages  of  high  power 
factor,  good  torque,  low  starting  current  and  variable  speed, 
and  it  will  be  admitted  that  it  is  worth  while  to  pay  some- 
thing for  this  combination  of  virtues.  The  question  of 
power  factor  alone  is  by  no  means  unimportant,  but  it  is 
rather  on  three  phase  than  on  single  networks  that  trouble 
is  to  be  anticipated  from  this  cause,  for,  where  there  is  a 
large  power  load,  the  three-phase  system  is  almost  certain 
to  be  employed.  In  any  case,  however,  high  power  factor 
is  verj'  acceptable.  Simplicity  in  starting  gear  is  also  a 
desideratum,  and  for  comparative  purposes  the  starter 
should  be  included  in  the  price  of  the  motor. 

We  do  not  suppose  that  engineers  will  feel  disposed  to 
say  that  single-phase  distribution  can  in  general  be  held  up 
as  a  competitor  against  three-phase,  but  it  is  none  the  less 
a  fact  that  in  many  cases  where  the  power  load  is  not  con- 
siderable single-phase  distribution  presents  great  advan- 
tages from  the  point  of  view  of  simplicity.  If  then  the  one 
objection — namely,  the  weakness  of  the  single-phase 
motor — can  be  removed,  there  is  no  reason  why  single-phase 
distribution  in  its  proper  field  should  not  be  used  to  a  greater 
extent  and  to  considerable  advantage. 


Revie^vs. 


By   Frank  A. 
hVlg.     21s.  net. 


Laws.     (London  :    Hilt 


Electrical  Measurements. 

Publishing  Co.)     Pp.  xiii.- 

This  is  an  admirable  book,  and  is  strongly  recommended  to 
the  electrical  engineer  and  the  physicist  desirous  of  obtaining 
a  sound  knowledge  of  the  more  important  electrical  measure- 
ments. The  work  gives  the  impression  that  Prof.  Laws  is  a 
good  teacher,  for  he  has  evidently  not  only  convinced  himself 
of  the  soundness  of  the  methods  he  describes,  but  he  well 
directs  his  efforts  to  convince  his  readers  also.  The  book, 
however,  is  not  a  mere  compendium  of  methods  ;  the  mathe- 
matical basis  of  the  measurements  receives  careful  treatment, 
and  it  is  all  so  good  that  it  is  a  pleasure  to  record  that  none 
of  it  has  been  put  in  small  type  for  the  reader  to  skip.  But 
it  is  not  an  elemontary  to.xt-book,  and  readers  are  expected 
to  be  familiar  with  all  Idnds  of  electrical  circuits  and  to  have  a 
fair  knowledge  of  the  calculus. 

Commencing  with  the  measurement  of  I'urrent,  various  forms 
of  galvanometers  and  aumu'ters  are  described  and  their  par- 
ticular faults  and  virtues  jjointed  out.  The  equation  of  motion 
is  nuide  use  of  at  an  early  stage,  and  the  advantages  of  a  non- 
oscillatory  deflection  are  shown  in  a  very  satisfactory  and  con- 
vincing manner.  Succeeding  chapters  deal  with  resistance 
measurements  and  devices,  the  measurement  of  potential 
difference  and  electromotive  force,  power  measuremen*, 
measurement  of  inductance  and  capacity,  electricity  meters, 
])hase  meters,  ciiivc  drawing  instruments,  transforn  crs.  the 
(•alihratioii  of  instruments,  tliiMlctcrminiition  of  wave  f<u-ni,  and 
cable  testing.  In  dealing  witji  tlicsc  subjects  the  nutluu'  does 
justice  to  I'oth  European  and  American  methods,  and  the 
numenms  references  to  literature  pertaining  to  tiie  n  ethods 
will  be  foiiiid  most  useful  to  the  physicist  eugageil  in  ivsenrc'h. 

In  the  space  available,  the  refinements  necessjiry  for  very 
accunite  work  have  perforce  been  umitted,  but  the  section  on 
cajibrutior,  of  instruments  should  serve  to  impress  on  the 
observer  that  mere  af^recment  of  results  is  no  indication  that 
the  (puuitity  under  measiu-euicnt  has  been  aocuratcly  deter- 
mini'ii.  The  det>'nuination  of  what  degree  of  accuracy  shall 
lie  i-e(|uire(l  is  largely  an  economic,  ])rohlem,  owing  to  the 
increase  of  lalinur  us  the  rc(|uin'(l  iiei;ree  of  accuracy  is  raised, 
hut  u  liriowh'chr,.  ,,f  i|„.  j^en.Tal  sources  of  crror.in  instruments 
i.M  important  for  all  classes  of  uieasureineiits,  and  should  1"' 
pOHK"Hsed  by  ail  oliserviUs. 

Ill  the  H.Mlioli  (leaiili;^  willi   resistance  measuremi'uls  thcic 
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i«  a  gotxl  description  of  tte  Kohlrausch  method  of  using  the 
differential  galvanometer.  This  I  believe  is  b/  far  the  best 
description  so  far  in  English.  Although  this  method  Is  the 
only  possible  way  of  employing  a  differential  galvanometer 
for  precise  work,  it  may  be  noted  here  that  its  use  is  on  the 
decline,  even  in  Germany,  as  better  methods  are  now  known  for 
>^uch  measurements  as  it  was  primarily  intended  for.  The 
measurement  of  resistance.s  with  potential  leads  by  means  of 
the  Wheatstone  bridge  might  be  included  with  advantage  ;  the 
Kelvin  double  bridge  method  is  now  fairly  well  known,  but  it  is 
not  sufficiently  realised  that  the  Wheatstone  bridge  can  be 
used  for  precise  measurements  of  comparatively  low  resistances 
with  potential  leads. 

Methods  for  the  measurement  of  inductance  and  ca])acity 
have  been  very  closeK  studied  during  recent  }'ears,  b  .t  the 
Papers  dealin?  with  them  are  widely  scattered  and  are  not 
readily  available  to  thf  electrical  engineer  and  physicist. 
I'rof.  Laws  has  summarised  th"  position  in  an  admirable 
manner,  and  includes  in  his  te.xt  an  excellent  description  of  the 
older  tried  methods,  together  with  those  of  quite  recent  date. 
Inductance  formul  h  are  not  ])roved  :  the  good  work  of  Ro^a 
and  Grover  at  the  Bun  au  of  Standards  makes  this  unnecessar\-. 
I  find  that  the  Helniholtz  speed  regulator  is  wrongly  credited 
to  Giebe  ;  it  was  Helmholtz  who  suggested  the  device  and 
<iiebe  who  developed  it.  A  noteworthy  omis-sion  occurs  in  the 
oscillograph  section.  In  general  the  author's  selection  of 
iri.struments  and  methods  is  so  good  that  one  feels  convinced 
there  was  an  oversight  in  not  including  Irwin's  hot-wire 
ipMcillopraph.  A  (le.s(ri|>tion  of  this  novel  and  instructive 
iiistninu-nt  shouhl  appear  in  the  .second  edition  of  the  book, 
which  surely  will  be  wanted  at  an  early  date. 

.\ltogether.  Prof.  Laws'  book  is  a  valuable  contribution  to  the 
.subject  of  cliitrical  iiifasMrciiifnts.  F.  E.  Smith. 

Correction  Tables  for  Thermodynamic  Efficiency.    Bv  ( .   H. 

Naylob,    .\..Vl.lnst.r.  K.       (Ixmdon;      Wward    .\riiolil.)      Pp.    AS). 
5s.  net. 

This  Volume  contains  27  tables,  earli  of  which  covers  a 
double  ]>age.  Each  table  gives  a  nmltiplying  factor  which 
the  author  terms  a  Correction  Factor,  the  object  of  which 
is  tri  alter  the  thermoiiyaaniie  etficiency  of  a  turbine  tested 
or  coiisiden-d  uniler  certain  specitied  ciUKlitioiis  of  pre.ssure, 
initial  su|>er-lieat,  and  low  pressure  in  order  to  obtain  a  therino- 
dynaiiiic  etficieiiey  at  standard  conditions.  The  standard 
londitionH  adopted  are,  for  high  pressure  turbines,  180  lb. 
gauge  pressure,  i.")(»'F.  siiper-heiU,  measured  at  the  stop  valve, 
and  2H  in.  vacuiiin  (liaroineter  .'iO  in.)  '  and,  for  low  pressure 
tiirl>ines,  dry  saturated  steam  at  Hi  Ih.  per  .si|.  in.  absolute 
pressure,  and  vaiuuiii  '2X  in.  The  tables  give  the  correction 
laelors  for  a  .series  of  pri'.s,sures  ranging  from  .■!(KI  down  to 
.V»  lb.  [M-r  »i|.  in.,  and  for  12  different  amounts  of -superheat. 
Each  of  these  series  is  worketl  out  for  low  pressures,  which  vary 

from  27   vacuum   to  tl xtremely  low   ligure  of  2!l-l.     Tiie 

Volume  is  pulilished  for  the  Turliini-  Section,  the  Kritish 
Electrical  and  .Mlii'd  .Manufacturers'  A.s.suciation  :  and  although 
it  will  appeal  to  a  miiihII  .section  of  the  engineering  profession, 
to  iImiu  It  will  prove  of  very  great  value.  A.  .1.   M. 

Heat  Drop  Tables;  Abtolnte  Pressurea.    ( '«l<<iilniFit  Uv  H.  .Moss 

.M  >        (l/.ii.l..n:     IvU.o.l    \rii..|.l  ,V  I  ...)      pp.  »i:i.      -w.'iiel. 

Tills  vcilume  IS  iiiiiforrn  in  clotli  and  .si/e  with  the  recently 
|iuli|isli.il  I 'iilli'iidar  Steiim  Tiiliirs,"  issued  by  .Mr,s.sis. 
.Vrnold  .V  Co.  It  i»  now  generally  accepted  tlmt  the  .sy.'tiem  of 
e<|iialioiis  forriHilate<l  by  Prof.  II.  L.  Ciilleiidar  coiistiliite  the 
only  corisisteiil  NVHlem  for  evaluating  the  fundainentul  pro- 
piTties  of  Hti'aiii. 

Ill  the  past,  whi'M  dealing  with  elliciencieN  of  boilern  and 
rei'iprocatinK  ■'iigineN.  small  inai-curaiies  of  lieat  ijliantities 
were  relativel\  unim|>orlaiit  .  but  in  tin-  prrsenl  times  of  high 
■  Ijirieiicy  steiiiii  tiirl>ine  units  with  a  lar^i-  rangi-  of  lem|NTatim<, 
It  IS  an  I'sxenliol  tlial  wi'  Hhoiild  know  the  total  unil  latent  lieain 
of  sl4<nni  at  veiv  low  prensuren  with  as  close  an  accuracy  aa 
possibh-.  Pro).  I  tilleiidar's  n'st'arclies  have  enabled  .Mr.  .SIosm 
III  iirodiice  tills  voluin",  which  contains  a  serie.s  of  nome  ;10 
tallies,  each  of  which  occupies  a  iloiilile  pagi-.  Every  t-able 
given  the  heal  drop  from  an  iip|MT  preitsuri>  to  u  st-aiidanl  low 


pressure.  For  each  table  there  are  36  different  high  pressures, 
and  for  each  of  these  there  are  columns  for  12  diSerent  amoimts 
of  initial  superheat.  The  low  pressures  vary  by  stages  of 
0-1  from  a  vacuum  of  27-0  to  one  of  29-1.  Mr.  Moss  has  worked 
out  over  12,000  numbers,  and  turbine  designers  owe  him 
thanks  for  his  labours. 

Every  laboratorj'  of  steam  engineering,  and  places  where 
steam  turbines  are  designed  or  run.  should  have  a  copy  of 
these  tables  handy  for  ready  reference.  A.   J.  M. 

Mechanical  Handling  of  Material  and  Its  Natioaal  Import- 
ance Doring  the  War.  By  G.  F.  Zimmer.  A.M.I.C.E.  (London  : 
Crosby,  Lockwood  i  Son.)     Pp.  135.      10s.  6d.  net. 

Certainly,  among  the  other  lessons  we  are  learning  in  tbi^ 
war.  the  imp.rtance  of  mechanical  handling  of  materials  takes 
a  prominent  place.  In  this  wcrk.  reprinted  from  "  Cassier's 
Engineering  Monthly,  "  Mr.  Zimmer  touches  a  problem  of 
great  topical  interest. 

After  dealing  with  pneumatic  handling  and  ash-hoists,  the 
author  devotes  a  dozen  pages  to  the  storage  of  coal,  and  then 
pas-ses  on  to  conveyers  and  elevators.  Telphers  and  mechan- 
ical stokers  are  dealt  with  in  .some  detail. 

I'nder  the  head  of  floating  load  devices  the  coaling  of  ships, 
both  stationary  and  under  way,  is  described,  the  account  cf 
oil-fuel  bunkering  at  sea  being  of  special  interest.  The  sectiot 
on  portable  loading  and  unloading  devices  is  fully  illustrat-ed, 
a  variety  of  modern  endless  chain  devices,  band  conveyers, 
and  bulk  loaders  for  handling  sand,  coal,  crushed  stone,  &c,, 
being  shown.  Locomotive  coaling  stations  also  receive 
attention,  a  somewhat  striking  illustration  of  the  station  of  the 
T.  W.  Snow  Construction  Co.,  of  Chicago,  being  presented. 

The  greater  part  if  the  work  is  devoted  to  descriptive 
matter,  the  author's  aim  being  to  give  a  general  view  of  modem 
handling  machiner\.  and  the  liberal  use  of  illustrations  con- 
duces to  this  object.  In  his  concluding  remarks  he  mentions 
one  or  two  striking  facts.  In  mines  the  average  tonnage 
per  man  per  day  is  about  2  2i  tons  for  handwork  ;  whereas 
by  the  aid  of  mechanical  cutters  and  coal  face  conveyers,  the 
corresponding  figure  is  about  3  31.  .\nother  field  where 
conveying  machinery  has  a  great  scope  is  in  the  steel  industry , 
where  the  future  rest.s  with  the  ciuntrv  that  can  produce 
most  cheaply,  and  where  mechanical  handling  is  one  of  the 
greatest  aids  to  economical  production. 
YearB-iok  of  the  Carnegie  Endowment  for  International  Peace, 

1917.      (\Va>)iin-t..n  ;       II,  M.I.|M,irt,  r-    ,.l    tin-     Kil.l..iMn.liI  )      Pp. 

\Mi  :  :;i;t. 

This  year-book  appears  at  a  time  when  the  aims  of  the  pro- 
moters of  the  endowment  seem  unfortunat4'ly  far  removed 
from  n'alisation.  Yet  there  is  much  in  it  which  deserve* 
special  study  in  the  present  cin-umst4ince.s.  The  book  con- 
tains an  account  of  the  organisation  of  the  endowment,  report* 
of  the  secretary  and  e.xeciitive  committee,  and  seitions  devoted 
respectivi'ly  to  intercourse  and  education,  economics  and 
history  and  international  law. 

With  the  general  aim  of  international  jx-aee  all  must  sym- 
]iatliise,  \  great  deal  of  work  has  been  done  in  th<'  direction 
of  reprinlinu  and  tianslating  works  dealiiig-with  international 
agreement  in  various  forms,  and  it  may  l>e  Ihut  iiltiniatelv  the 
itieas  thus  fosten-d  may  assist  the  creation  of  international 
luacliinery  for  the  preservation  of  peace,  and  pave  the  way  for 
fulilre  practic4il  action.  The  director  of  the  division  of  Inter- 
course and  Education,  in  concluding'  his  rc|H>rt,  siiggivsts  that  a 
crisis  in  the  present  war  Inis  bi^en  reached,  with  the  inference 
that  Its  com  liisi  >ii  IS  les.s  di.stiiiit  than  inav  at  pre.sent  apj>c«r.* 
Let  IIS  ho|M'  that  his  e\|H-i'tation  mav  !><•  justified. 
Gravitation :    DiscoTery  of  ita  0«u«e  and    Hecbaolsm.      Rv 

II    .Umvn   lliiooKs      (lln-lol      .1.   \V     .\ir>.«.mitl..   I.ld  )     Pp    4S 

I.-     lU't. 

In  this  pamplili't  the  author  .seeks  to  explain  the  merhaniMu 
of  gravity  lie  utarts  out  with  the  axiom  that  the  fundn- 
mental  principle  of  nil  motion  is  to  be  frHiiul  in  expansion  and 
ronttaction,  so  that  motion  is  divided  into  two  cinsses,  namely, 
the  priiiKiry  motion  which  is  evpaiiMon  or  i  ontractiiui,  and  the 
resiiltitnt  motion  due  to  such  expansion  or  contraction.  He 
elaborates  the  idea  (hat  (!ie  internal  hec.t  of  the  earth  is 
maintained  bv  (he  coinbiislion  o(  ethers  which  are  drawn  in  bv 
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the  centra]  iiia<*es.  These  ethers  are  then  expanded  and 
discharged  The  effect  of  the  absorption  of  these  ethers  being 
to  draw  the  earth  "s  crust  towards  the  heated  mr.sses,  therebv 
producint;  frravity.  We  fear  that  the  author  is  very  far  from 
producin<;  an  aceeprable  theory. 

Directions  for  Desigaing,  Making  and  Operating  High  Pressure 
Transformer?.  By  Prof.  F.  E.  Aistix.  2nd  Edition.  (London  : 
E.  and  F.   L.  .^^pnu.)     Pp.  40.      3s    net. 

A  second  edition  of  this  little  book  has  now  come  to  hand 
The  subject  is  coni])re.ssed  into  a  very  small  space,  and  the 
book  is  thus  evidently  not  intended  for  those  who  wish  to  dip 
into  the  -subject  to  any  serious  extent.  Nevertheless,  con- 
densed treatment  of  this  kind  may  be  of  value  to  a  certain 
class  of  reader  \\'e  referred  to  the  first  edition  as  recently 
as  1916;  so  that  we  need  not  say  more  on  the  present  occasion. 


Science  in  Education. 


A  report  has  been  issued  by  the  Committee  appointed  in  August, 
1916,  to  inquire  into  the  jjosition  of  natural  science  in  the  educa- 
tional system  of  Great  Britain,  especially  in  secondary  schools  and 
universities. 

In  its  pencraJ  conclusions  the  report  (which  contains  86  pages)  recom- 
mendii  that  natural  science  should  l>e  included  in  the  general  course  of 
e<'ucatlonfor  all  up  to  the  age  of  about  10.  and  that  the  tests  of  such  a 
course,  a^  recommended  in  the  report,  should,  with  necessary  modifica- 
tions. I)e  accepted  a.s  the  normal  qualification  for  entrance  to  the  uni- 
versities and  professions.  A  large  increa.se  in  the  number  of  Scholarships 
at  all  stages  of  education  is  held  to  be  necessary,  and  periodical  inspec- 
tion, under  the  direction  of  the  State,  should  be  compulsory  on  all 
achools. 

In  regard  to  secondarj-  s<'hools,  step.?  should  lie  taken  to  secure  for  all 
pupiLs  in  State-aided  secondary  schools  a  school  life  beginning  not  later 
than  12  and  extending  at  least  to  10,  and  the  general  course  of  education, 
including  S'-ienie,  for  all  juipils  in  public  and  other  .secondary  schools  up 
to  about  that  age  should  Ijo  followed  by  more  specialised  study,  whether 
in  Bcicnce  or  other  subjects.  In  all  secontiary  schools  for  boys  the  time 
given  to  ocienec  should  lie  not  less  than  four  iwriods  in  the  Krst  year  of 
the  course,  and  not  ]i-m  than  six  periods  in  the  thicc  succeeding  years. 
A  larger  nunilwr  of  Ktate-aided  schools  should  ))e  encouraged  to  provide 
advanwd  Instruction  in  .science,  and  those  which  do  so  should  be  staffed 
on  a  more  generous  8<-ale.  For  ]mpik  under  l(i  the  science  work  shouUl 
!••  planned  as  a  ttclf-ccmtained  course,  including,  Ix-sides  physics  and 
themi.slry,  wmie  study  of  plant  and  animal  life.  There  should  be  as  close 
cornlation  as  p<js."ible  iK-tweca  the  teaching  of  mathematics  and  science 
at  all  stages  in  wh<Ki|  wiirk.  The  '  present  chaos  "  of  English  weights 
and  mea.-un--,  is  dec  lan'd  to  i  aUM-  waxte  of  time  and  confusion  ot  thought, 
and  th'-rc  arc  -Inpni;  cducjillonal  reasons  for  the  adoption  of  the  metric. 
h:  •■  !ii  SM.  -.  j^  laid  nil  the  need  for  insi.sting  all  through  the  science 
ccurate  use;  of  the  ICnglish  language.  From  10  to  18  tho 
'  devoted  to  the  subject  or  subjects  on  which  a  pupil  is 
'"Id  Ix-  not  less  than  oiie-linlf  or  more  than  two-thirds 
,.<  M.  -•Ii...,l  week.  In  the  lirst  Bchool  examination  all  candidates 
ahoiild  tie  nipiin-d  to  satisfy  the  examiners  in  both  mathematics  and 
natural  wicnce,  and  in  it  tlicru  should  bo  eo-o|)cralion  Ix-tween  the 
l»5«<  her-  nod  ll.i  <  Miimiiers.  weight  lieing  attached  lo  the  piiiiil's  .school 
r.-c,,rd       It    i.   r..'.,r.|.  t|   as  e"s<Mitial  that  the  salaries  and   piosiiccts  of 

l.-;ic|,if.  II,  i,.l,irv  SI  hools  sh'Mild  lie  subilantially  improved  and  a 

iiiiliotia!  (lenKion  h/ hi'nic  proviileil. 

Tki  IIVICAl.    Kdciatkin. 
In  Irr-hni'  bI  aehiKiU  nnil  inHtitulioiiH  greot^ir  elfnrls  should  be  iiiudi-  In 
ilrvfliip  and  ini  reaM'  the  proviHion  of  instruction  in  pure  and  in  applie.l 
>-  leni.-.      .Many    men'    Ni|iolarnhi|M    an;    requin-d    Ui    enable    technical 
i.iiiil.,,i,  I.,   |„i,H  i.n  lo  the  univernitieH,  and  also  to  eniible  boys  from 
il  N  liiMiU  (or  their  e(|uivnlenl)  and  from  evening  schools 
'■'chnicalMhoobi.     The  |Hmilion  of  junior  liM-linical  schools 
'■  '■••iial   »y»U'm   should    be   reconNidered.      In    the    proposed 

(onliiiualcjii  1  ta«<M'»  provisirm  should  Is.  made  for  iimlruction  in  science, 
both  in  lU  irrtiz-ral  ai>|iri't«  and  in  its  beiiring  on  industry, 
I'liorimsi'.NAf.  Koi'CATn)!*. 
Kirt  rii|/ii,.-.r«  a  ihorough  and  practical  training  in  mathematics  and 
acwm'  r  I.  d<  •  r.iri-d  i,.  U-  %n  eMwntial  ol  Ihn  wdimil  education  ;  il  iianiml  \m- 
rrpUiK-fl,  and  iic«l  not  Im  Hupplnmented,  by  practice  in  an  engineering 
wnrluhop  at  achuuL 

Civil.  Hmhviok.s. 

'''•    ■■  '"  an  Impiiry  into  the  Ih'sI  ntethoils  .,f  securing  lie 

■"••"  (or  the  purpo«-s  o(  the  Slate  in   iwrniiiiwiil 
I  |i   |Miiiit,  mil  thai  tiiitiiy  iieriiinnnnt  |«ihIb  can  Ih'mI 

'  .    .1  .    .   I      "..    nriliiiBry  iiom|M-lilive  examiimtiiiii. 

'  "(  high  wiientilii'  i|iinlilicntionH  and 

i  ;  cieH  lor  the  riini|slilivi'  examlnalion 

*  "  "hoiilil  mipply  eviili'iice  ot  n  con 

'"'"'•■I    ■'  •  over  iMivcral  venrn,  or  *  ieneo  nhoiild 

"'    I'  '■'    '-     '  '    b.r  lho«.  who  Ink.,  eilher  clawiis 

'"  n>."lr(„  1.4..,:..,..,  ., „„„  „ubjeol  lor  the   India  (  ivil  S«Tvicc 

rtaininatKni. 


dxiVEKSm"  Educ.vtios. 
The  universities  should  adopt  the  First  School  Examination  as  the 
normal  examination  for  admission,  abolishing  special  matriculation 
examinations  for  candidates  from  schools.  The  normal  age  of  entry 
into  the  universities  from  secondary  schools  should  be  18,  which  should 
also  be  the  age  limit  for  entrance  scholarships  at  Oxford  and  Cambridge, 
Special  arrangements  should  be  made  to  test  the  fitness  for  entrance 
into  the  universities  of  candidates  over  23  years  of  age.  Oxford  and 
Cambridge  should  provide  more  suitable  coxir.ses  in  science  for  those 
who  do  not  aim  at  an  honours  degree. 

A  large  expenditure  of  public  money  is  regarded  as  necessary  to  equip 
the  universities  for  their  work  in  pvire  and  in  applied  science,  and  grants 
to  them  from  public  funds  should  be  increased  to  allow  them  to  make  a 
substantial  reduction  in  their  fees.  Even  now,  it  is  held,  there  is  need 
for  larger  expenditure  on  scholarships,  and  the  need  will  become  greater 
as  the  waste  of  talent  due  to  imperfections  in  the  present  system  of 
education  is  diminished.  But  scholarships  should  be  definitely  asso- 
ciated with  the  idea  of  distine.tion  conferred  in  recognition  of  intellectual 
merit  and  promise,  and  should  be  of  a  nominal  value  (say,  £20),  to  be 
supplemented  if  and  so  far  as  scholars  require  further  assistance,  to  the 
extent  where  iiecessary  of  defraying  the  whole  cost  of  their  education 
and  maintenance. 

Scientific  Woekers, 
The  last  portion  of  the  report  deals  with  the  supply  of  trained  soientifio 
workers  of  .all  grades  for  industrial  and  other  purposes,  which  is  described 
as  a  matter  of  the  utmost  gravity  and  urgency,  since  for  the  prosperity 
and  safety  of  the  country  after  the  war  the  development  of  the  resources 
of  the  Empire  and  the  production  of  our  industries  must  be  on  a  scale 
greatly  in  excess  of  anything  we  have  hitherto  achieved.  A  number  of 
reforms  are  outlined  which  must  be  effected  if  the  supply  of  scientific 
workers  is  to  be  increased.  If  science  is  to  come  by  its  own  the  nation 
as  a  whole  must  be  brought  to  recognise  the  fundamental  importance 
of  the  facts  and  principles  of  science  to  the  right  ordering  of  our  national 
life.  The  requisite  training  and  opportunities  must  be  provided  for 
those  capable  of  advancing  natural  knowledge  or  acting  as  scientific 
experts,  but  it  is  no  less  important  to  secure  for  all  who  are  of  an  age 
to  receive  it  an  education  that  will  enable  them  to  realise  the  vital  need 
of  a  knowledge  of  science  for  both  the  individual  and  the  national  well- 
being. 

The  report  is  signed  by  all  the  members  of  the  Committee,  except 
Dr.  M.  E.  Sadler,  whose  duties  as  chairman  of  the  Calcutta  University 
Commission  prevented  him  from  attending  the  meetings  aft«r  Sept.  30, 
1917. 


Correspondence. 


ELECTRICITY  AND  GAS  RESTRICTION  ORDER. 

TO   THE   EDITOR   OF   THE    ELECTRICIAN. 

Sir  :  May  one  express  the  hope  that  your  influential  columns 
will  be  opened  to  protest  against  the  above  very  undigested 
proposals. 

A  writer  in  "  The  Times  "  of  yesterday's  date  shows  how 
the  Order  as  at  present  in  force  gives  a  premium  to  those  who 
have  been  most  wasteful  in  the  past,  but  there  are  many  other 
points  of  e([ual  importance  which  should  be  pressed  on  tho 
notice  of  the  authorities. 

At  the  present  time  it  is  almost,  if  not  quite,  impossible  to 
obtain  lamps  of  the  lower  candle-powers  in  less  than  six 
months,  my  own  experience  being  that  some  10-watt  lamps 
ordered  in  November  were  delivered  last  week. 

As  regards  heating,  &c.,  by  gas  and  electricity,  many  people 
went  to  considerable  expense  last  autumn,  when  the  Govern- 
ment made  the  ai)peal  for  a  redtution  in  the  use  of  raw  coal, 
and  installed  gas  and  electric  a])paratus,  and  by  that  means 
reduced  tlieir  )■«■«  coal  consuini)tion  far  below  tho  allowable 
limits  of  the  Coal  Order,  and  tlie  immediate  result  of  this 
new  Order  will  be  to  increase  the  tendency  to  revert  to  coal, 
thereby  increasing  labour  recjuircments  in  every  direction. 
All  coal  that  is  used  in  domestic  fires  has  to  bo  handled  at  least 
twice  before  it  reaches  the  consumer,  whereas  that  dealt  with 
at  gas  and  (electricity  stations  is  often  haiuUed  only  once  in  all 
from  the  pit  mouth,  tinTcby  reducing  waste  to  a  niininuim. 

Nil  attein|)t  has  been  made  in  this  latest  Order  to  maintniu 
the  doctrine  of  ei|ualit.y  of  sacriiice,  which  is  working  well  as 
ri'xards  our  food  .supplies  ;  and  the  same  defect  was  apparent 
in  thi;  Coal  Orilcr  of  last  autumn,  so  that  instances  can  be  found 
with  very  little  trouble,  such  as  the  following  : — 

(a)  Kourleen-nuim  house,  live  persons,  allowed  more  coal 
than 

(11)  Twelve-room  house,  eight  [lersons,  including  three  smnil 
ciiildreii. 
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Another  instance  even  more  glaring  is — 

(c)  Small  house,  weekly  rent  8s.  6d.,  where  coal  is  bought 
in  1  cwt.  lots,  has  actually  used  more  coal  during  the  past  six 
months  than  either  (a)  or  (b)  are  allowed,  while  the  small  house 
in  question  only  has  three  persons  living  in  it. 

These  Orders  a|)])ear  to  have  been  conceived  in  the  same 
way  as  the  absurd  railway  lighting  restriction  of  the  first  two 
winters,  whereby  the  eyesight  of  those  foolish  enough  to  try 
and  read  in  the  trains  was  seriously  injured  in  many  ca.ses,  while 
the  glare  from  the  fire  boxes  of  the  en<;ines  was  visible  over  an 
area  10  times  u.s  wide  as  the  carriage  lighting  would  cover. 

This  morning,  for  instance,  shows  the  absurdity  of  the  whole 
proceeding,  for  8ir  Albeit  Stanley  has  not,  with  all  his  Orders, 
been  able  to  prevent  a  fog,  which  has  necessitated  the  use  of 
artificial  light  thioughout  the  London  aiea.  which  has  pro- 
bably at  one  blow  wiped  out  the  entire  pos.sible  saving  for  the 
"|uarter  in  lightini;  under  the  Daylight  Saving  Order. 

Xo  one  will  complain  if  restrictions  are  based  on  legitimate 
lines,  with  e(|ual  .sacrifices  for  all  ;  but  to  issue  haphazard 
Orders  with  oljviously  not  the  slightest  regard  for  the  ordinaiy 
phenomena  of  Xature  is  simply  silly. 

This  moinins's  I'.xperience  makes  one  wonder  whether  .Sir 
Albert  will  be  more  successful  in  pr:)viding  a  warm  winter  for 
I'.tl8-1!»  with  fewer  dark  days,  for  it  is  obvious  that  pcple 
cannot  work  if  they  are  very  cold,  neither  can  they  work  in  the 
'lark. 

For  obvious  reasons  I  beg  to  sign  iiniler  a  mm  'fe  iiVuhp. — 
I  am,  &(•.. 

Londiin.  April  3.  Esci.n'EER. 

I  \V<'  agn-c  with  our  correspondent  that  the  new  Order 
introduces  many  difficulties,  particularly  for  those  who  have 
already  i-conomisefl.  The  reference  to  daylight  saving, 
however,  is  not  to  the  point,  as  the  saving  due  to  this  is  quite 
irrespective  of  fog  :  in  other  words,  the  effect  of  a  fog  i^  felt 
whether  there  is  davlight  .saving  or  not. —En.  E.\ 

KI.KCTKIC  POWER  Sl'PI'LY  AM)  ("OAL 
CONSERVATION. 

TO   TlIK    EFHTOR   OF  THK    KLE<TRI<I.\X. 

With  rrfiTi-nce  to  your  ai'count  of  the  meeting  at  thi- 
•rs'  Club.  .Manchester,  as  contaim-d  in  your  issue  of 
.Vpril  12th.  I  fhoiild  liki'  to  comment  on  the  wording  of  your 
article  where,  by  conilen.sation,  I  think  the  meaning  of  some 
of  my  remurks  hus  been  changed  in  sense.  In  reference  to 
food  contml,  the  !.;ist  of  mv  claim  was  that  in  the  case  of  food, 
the  (lovernment  had  wiselv  departed  from  the  .system  of  entire 
central  control,  and  had  come  to  the  local  authorities  in  each 
case,  with  this  e.H.seMfial  difierence  from  the  present  .system  of 
electricity  control  that  an  area  was  selerted  for  ea<-h  hn-al 
authority  which  was  .seldom  co-tenuiiious  with  fhi-  borough 
boundaries,  being  based  on  an  induHtrial  area.  Mv  recollection 
is  that  I  pointeil  out  the  comparative  success  which  has  thus 
resulti'd.  It  was  the  principle  of  eiitin-  leiitral  control,  not  the 
depurtm''nt,  which  hud  broken  down.  The  increu.se  of  rojid 
transport  wiv*  pretlicted.  not  for  n  "  municipal,"  Imt  for  an 
"  induHlrinl,"  area.  -I  nm    ki'.. 

Sh.'ni.ld.  April  HI.  \V    M.  Si-i.vK\. 
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••  Miiz.daliix  "   Molal  Hrllt<»t»i  s. 

Tlie  Ui<'<t   iiiililii'itlion  III  ilio  H.T.H.  I'o.  In  »  i<«in|m'lirn>tve  Imt  nl 
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This  illustration  is  useful  as  showing  the  very  large  size  that  some  of 
these  Reflectors  have  to  be  made  to  accommodate  the  largest  hali-watt 
or  gas- filled  lamps. 

Four  pages  of  this  list  are  filled  with  data  for  customers"  use  in  planning 
lighting  installations,  such  as  tables,  illumination  charts  and  instructions 
to  faiiiitat*  illumination  calculations  and  the  preparation  of  lighting 
s.  hemes. 


l*HiiTii.;u.\rii   OK    .\l\7im.i\    .\1ktai.    U;:ki.ei  t..;!.  Koccssino-C'oncks- 
TK.vTisii  TvrK,  FOR  CsK  wini  l.iMK)  w.   Hai.i-Watt  Tvtk  Lamps. 


The  ivcent  lionk  issued  by  H..\l.  Stationery  Office,  entitled  -.The 
Ilealthof  the  Munition  Worker."  is  n'lotcil  in  .support  of  the  i-<'iit<>ntion 
that  pmiKT  illumination  i.s  e-s-sc-ntial  from  the  sl^nilfioint  of  avouUni^o 
of  accidents,  hygiene  of  workers  and  niniiilenanee  and  quality  of  output. 

» 'opies  of  this  us«-ful  list  can  be  obtained  on  application  to  Mir  l^iblica- 
li.in  Department  of  ilip  roiiipn:iy  n!  Ma^da  Hou.sc.  77,  l"p|»er  Thamca- 
"Irei-t.  London.  I'f.  ». 


A   NtM    Koh  .SMitih. 


A  new  onirr  has  rvcontiv  horn  given  with  regarxl  to  ship  lighting,  and 
the  onler  ir<|iiin-s.  tlint  all  d<vk  housi-s.  U\«torir.s,  cobins,  Ac,  aro  to 
lie  lilted  with  door  swil.hes,  *>  Unit  when  the  pers  m  is  IpAviiig  tho«0 
riHims,  the  light  is  aut^miatically  swil.lird  oil.  It  mil  lip  understood 
that  the  iiciviwity  lor  pn-venting  a  lirani  of  light  showing  nn  the  docks, 
thus  iliwloaini;  the  when-aboiUs  of  the  ship,  is  the  n-awn  for  (hit)  order. 


H.ii.T  .Swn 

The  T.«vat'>rv  or  lUiU  .SwiU'h,  iu»iiii<»clurp<l  liv  \V»r<l  A    (J.i|d«(onr. 

.1   ^ ..    U...1..    v.,i(,.,. ,,. I,,, I,    ..>...||,<i,i.|y  With  Uin 

I  ho   r..oin,   by 
...  the  room  Ihi 

:.  .;    ..   ,. ;    tl.     The    nwiUih 

!•  of  alp.)!)!  .  'nairii  'I  iiun  mctol,  ani|Tt.hpT*pl.ion 

i|p<i>i\r       We    are  .  ihp«p  \\»w  altvadxllwu  mAA 
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Beads  for  Insulation. 


Those  -who  have  had  to  use  glass  beads  for  insulating  bare  wire  inter- 
connections in  various  apparatus,  such  as  electrical  heating  and  cooking 
gear,  controllers,  resistances,  &c.,  must  at  times  have  regarded  this 
method  as  a  necessary  evil ;  chiefly  owing  to  the  fact  that  it  was  im- 
possible to  bend  a  connection  without  exposing  the  wire.  Crossing 
leads  so  "  insulated  "'  was  attended  with  serious  risk  of  short  circuit. 

Fortunately  the  objections  to  using  glass  beads  have  now  been  over- 
come by  the  introduction  of  Fisli  Spine  Beads — which  when  threaded 
on  the  conduct.or,  enable  it  to  be  bent  at  a  sharp  angle  without  any 
chance  of  the  wire  becoming  exposed.  They  are  made  in  a  vitreous 
heat-resisting  material,  which  will  permit  the  connections  rumiing  up  to 
bright  red  heat  without  damage  to  the  beads.  The  Admiralty,  after 
testingthe  beads,  have  adopted  them  foruse  in  connection  with  Admiralty 
electrical  gear. 

These  Fish  Spine  Beads  are  manufactured  by  Taylor,  Tunnicliff  &  Co., 
Ltd.,  110,  Cannon-street.  London,  E.C.  4,  who  are  well  known  in  connec- 
tion with  insulatir  manufacture.  The  beads  are  an  all  English  produc- 
tion and  arc  produced  in  six  sizes  to  take  up  to  10  S.W.t!. 


Legal   Intelligence. 


Mr.  Ferranti's  Spinning  Invention. 

I^.st  week  .Mr.  .Justice  Sargant  heard  a  pctitiiin  liy  .Mr.  Sebastian  Z.  de 
Fbrranti  and  .Messrs.  .F.  &.  1'.  (oats  (Ltd.).  fur  an  extension  of  a  patent 
granted  in  1!1(»3  to  Mr.  Ferranti.  Tlic  jiatent  was  for  an  invention 
relating  to  '•  spinning,  twisting  and  doubling  machinery,"  audit  was  said 
that  tjefore  makJns  his  invention  Mr.  Ferranti  removed  his  business  to  the 
centre  of  the  cotton  indu.strv,  and  addressed  him.self  to  the  problem  of 
inrrea-sing  the  speed  at  whiih  .spinning  could  be  carried  on,  and  after 
neveral  years  of  experiment  and  re.scarcli  he  found  out  reasons  why  it  had 
been  hitherto  impo.ssible  to  spin  at  speeds  higher  than  10.(1011  revolutions 
a  minute.  His  invention  consisted  in  an  entire  alteration  of  the  existing 
types  of  spinning  machinery,  and  the  substitution  for  the  band  driving 
of  the  .tpindles  of  an  independent  driving  of  each  spindle  by  a  motor 
attached  thereto.  He  claimed  that  the  speed  attained  was  20.000 
revolutions  a  minute. 

Mr.  Wm.tkk.  K-C,  on  tx-lialf  of  the  petitioners, stated  that  the  com- 
pany whirh  was  entitled  to  .Mr.  Ferranti's  patents,  and  of  which  he  was 
managing  director,  got  into  financial  difficulties  ;  but  .Mr.  Ferranti  got 
backed  his  jiateiits  for  £.j.000.  found  for  him  by  his  friends.  Then  lie 
took  the  (latent  to  Messrs.  Coat.s,  who  were  so  impressed  with  the  value 
of  the  invcntiim  that  they  found  the  £.").000  and  gave  him  a  further  sum 
for  ex|>erimcntal  work  and  development.  .Altogether  they  had  s|)ent 
£40,<)00.  not  in  altering  any  of  the  essential  features,  but  in  making  the 
iavention  fixilproof.  .Messrs.  (■oat.^  lia<l  an  exclusive  licence  for  making 
and  luing  the  machine  for  thread,  anil  the  rest  of  the  patent  belonged 
Uj  Mr.  Ferranti.  .Mcsars.  Coats  hud  suHicient  means  to  introduce  the 
machme  to  manufacturers,  and  desired  the  Court  to  grant  them  an 
exttmiion  <if  th'-  patent.     There  were  no  opponents  of  the  [K'tition. 

Mr.  K.  .S.  (  oati  and  .Mr.  Ferranti  gave  evidence. 

Hin  IxKOsiiii',  h'Iki  n'-M-rvi-d  jurlgnu'nt.  said  he  was  inclined  to  grant 
an  exteniion  for  seven  years,  and  if  it  had  not  l)cen  for  the  ditKeiilties 
occanioncd  by  the  war  he  might  have  granted  a  less  extension.  He  sug- 
gentfd  that  the  inventiir  and  .Messrs.  Coals  might  take  each  ;')(»  jier  cent. 
o(  the  prolil.  until  llii-  liilter  were  puid  off  tlic  tiO.OOO  that  luid  to  lonu^ 
to  thctn. 


l*jirli;iiii('iitary  Intelligence. 

SHROPSHIRE.  WORCESTERSHIRE,  AND  STAFFORDSHIRE 
ELECTRIC  POWER  BILL, 

<>■■  Ml (Ihr  House  of  l^irdsicmmcme.l  llie 

"1  ihiili  lonliTH  further  (lowers  u(ion  the  Sliro|i- 

<•  .II..rd-hin-    ICJi'clrii'    Tower   Co.     The   op. 

irii  (•(ir(Mi.  for  Tower  Dislribiilion,  tho 

•■  oi. Tivnl.  Walsall,  W-sl    HromwicOi. 

ilii.   .\-».»iuliiin   of    Uniisli   Chemical 

-'■   "l-ri  Crimi.  Di.trinl  Council. 

I  Ml  IK  MwKcs/iKl  •■tiled  iillention  to  n  report 

"■'  "'  'I'ii'l'    I  Ihe  Miiiinlry  of  KenonHtnietion, 

il.i'  (■ro(>oi<aU  In  Ihe  Kill. 

'    (ironiolorf  Inwl  no  olijecl  loim 

l.y  Ihe  lioard  of    IniiU-  lor  the 

rill."    ill.,  ill    ired  lo  (Miri'hiiw  the  undertaking 
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I.,  had  no  .le.ire  I.,  delay  the 
'•Ml  they  eonlenih'il  that  it  wai. 
.(  .U(>(ily  .houhl  Is- extended  In 

K.<'..  Mihl  the  Hill  woiihl  ennhle  llie  jiromolerH  In 
.•■r  III  »  nuinU-rol  Urge  lownn  In  (he  Mulliinil  eoimlieH 
..1  The  i;<iveniiiieiil  had  nlrindy  lenl  Ihmi  £llll»,IIOO, 
'  '  lend  Ihem  another  tllNl.iiilll.  hi  Ihe  iliNliirU  ihi-v 
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•  li  ni»nil«  >rirr  firing  mndi'  ii(><in  them  which  they  wero 


unable  to'meet.  The  promoters  were  asking  for  compulsory  powers  to 
acquire  a  site  on  the  river  Severn,  just  outside  Stourport,  for  the  erection 
of  a  generating  station  for  the  purpose  of  manufacturing  gas  u.sed  in  the 
generation  of  electricity,  for  the  purpose  of  dealing  with  residuals  resulting 
from  gas  manufacture,  and  for  putting  up  plant  for  electro-chemical 
processes  which  had  not  hitherto  been  established  in  this  country.  He 
asked  their  Lordships  to  say  that  the  general  convenience  of  the  public 
must  override  the  question  of  individual  comfort,  and  that  the  company 
was  not  to  be  liable  to  indictment  for  creating  an  unpreventable  nuisance. 
The  promoters  had  agreed  to  amend  clause  2ti,  which  gave  them  power 
to  enter  into  agreements  with  any  authorises!  distribution.  All  they  now 
asked  for  was  for  power  to  link  up  with  the  Kidderminster  and  the  Hales 
Owen  Electric  Traction  Companies  and  Birmingh»m  Corporation. 

Mr.  W.  L.  JIadgex,  chairman  of  the  com])^ny,  said  that  since  he 
became  chairman  of  the  company  in  190S  the  c-apftal  expenditure  had 
increased  from  £35.809  to  £710,217,  and  the  revenue  from  £10,42,5  to 
£70,108.  The  Ministry  of  Munitions  had  placed  at  the  disposal  of  the 
company  a  sum  of  £200,000  in  view  of  the  importance  of  factories  in  the 
area.  He  did  not  anticipate  any  considerable  falling  off  in  the  demand 
for  electricity  after  the  conclusion  of  peace,  because  electric  power  was 
essential  to  the  economical  carrying  on  of  every  industry  in  the  country. 
He  had  proposed  to  put  up  at-  the  new  generating  station  a  plant  of 
80,000  kw.,  with  20,000  kw.  as  a  stand  by.  The  existing  generating 
station  was  not  designed  to  supply  electricity  on  the  scale  now  demanded  ; 
the  site  was  not  adapted  for  the  production  of  power  on  a  large  scale. 
The  site  at  Stourport  would  obviate  all  difficulties.  .-\  largely  increased 
supply  of  electric  power  was  urgently  needed  in  the  area,  and  it  was 
essential  that  a  new  site  should  be  provided  for  the  generating  station  ; 
in  the  whole  area  there  was  not  a  site  comparable  with  that  selected.  It 
was  proposed  to  put  down  plant  for  extracting  nitrogenous  products 
from  the  atmosphere. 

In  cross-examination  by  Mr.  T.^lbot,  witness  admitted  that  at  present 
the  company's  area  of  supply  was  confined  to  a  small  district  in  the  neigh- 
bourhood of  Birmingham.  The  total  capacity  of  the  present  station 
was  about  35,000  kw. 

On  Tuesday  evidence  in  favour  of  the  Bill  was  given  by  Mr.  Geo. 
Beax,  Mr.  C'H.iS.  P.  Spaek.s  and  Mr.  .\rxold  B.  Gkidley. 

The  ])i-oceedings  had  not  concluded  when  we  went  to  press. 

Yorkshire  Electric  Power  Bill. — The  Board  of  Trade  have  reported 
on  this  Bill.  and.  without  expressing  any  opinion  on  the  merits  of  the 
questions  raised  by  it,  they  suggest  that,  jjending  any  action  that  may 
be  taken  as  a  result  of  the  re(X)rt  of  the  Coal  Conservation  Sub-Com- 
mittee of  the  Reconstruction  Committee  and  of  that  of  the  Electric- 
Power  Su[)ply  Cmnmittee,  it  is  inexpedient  that  the  jxiwers  sought  by 
clause  :{  of  the  Bill  shmikl  be  conferred  on  the  Yorkshire  Electric  Power 
Co.    The  coni])any  has  therefoi-e  decided  not  to  proceed  with  the  clause. 

The  Gas  and  Electricity  Order. — in  the  Hoase  of  Commons  last 

wi-ik  .Xii-  .\.  Stanley  stated  that  a  consumer  might  take  as  the  basis  of 
his  call-Illation  his  roTisuni|itiiin  of  gas  or  electricity  for  the  correspond- 
ing quarter  of  either  HIKiiir  1917. 

Before  [noceedings  lould  lie  taken  for  infringement  of  the  requirements 
of  the  Order,  the  Board  of  Trade  must  call  upon  the  consumer  for  an 
explanation  of  the  apparent  excessive  consumption,  and  must  consider 
siK-h  explunation.  Where  an  explanation  is  found  satisfactory  no  pro- 
ceedings will  be  taken. 

In  <:imnec,tiiui  willi  the  above,  tlie  Suffolk  Electricity  (lo.,  of  Stow- 
•  market,  has  issued  a  ciri-ular  whicli  will  be  of  assistance  to  their  customers 
in  comiilying  with  the  Order.  It  asks  them  to  see  that  their  lamps  and 
motors  are  the  most  efficient,  and  to  apjily  to  the  eom[mny  for  free  advice 
how  to  ecimomise.  It  is  pointed  out  that  "  considerable  saving  in  coal 
i-an  lie  effected  by  using  electricity  for  i-ookuig.  This  company  will  give 
what  assistance  they  can  to  expedite  the  installation  of  electric  cooking 
ap|)arata." 


Volunteer  Notices. 

LONDON  ARMY  TROOPS  COMPANIES  VOLUNTEER  ENGINEERS. 

Ilcadquurtcrs  :    Baldcrton-street,  Orosvenor-.square,   W.  1. 

OHieor  Commanding.  Lieul..-Colonel  C.  B.  Ci.AV,  V.D. 

Orders  for  the  Week. 

Ollii-i  I-  for  the  Week.-  Ca[)t.  W.  Hynum. 

.Next  for  Duty.     ('apt.  W.  Parley  i?entlev- 

.M lav.  .\[u'il  22.    -No.  :i  Comi')»ny.  li.ri'o   S.IO.      lU-cruits'  Drill,  i;.;iO 

K.:'t(l.      Signalling  Section,  (i.:tO  's.:!(l. 
Tuesday.   April   2:1.      Lectui-e  on   DcmnliliiMis  iil    l>.:tO.      Thysi.;il    Drill 

anil  Havonet  l''ightiiig,  7. ltd. 
Wr-ilueMilay,' A[)ril  24.    -No.   I   C..Mip.inv.  Dull.  Knotting.  &c.,  li.liO   H.HO. 

U"criiits'  Drill,  (i.DO. 
Thui-sdav,    ;\iuil   2.5..    No.   2   Cnmpaiiv.    Diill,   Knotting,    \-e.,   i;.0  8.0. 
Hec'riiitH'   Drill,   li.ltO -S.IIO.      Sigiuilling  ■Section,  t!.:iO    8.;tO.      Amliu 
hinee  Section.  11. ltd    H.ItO. 
|."ridiiy.  April  211.     .Musketry,  5.:t(l   S.d. 
Saliirihiv,  ,\pril  27.      Knlreiu-liments.   &<-.,   for  the  whole  Corps,  2.45- 

4.15.      Uci-ruilH"  Drill,  2.15    1.15. 
Nilliilay,    A()ril   28.      ('oiiimanilanls    Parade  at    Watericjo  Station,  8.45, 
lor  work  at  Kslier.      Maicliing  older  with  rillos.      Mid  day  and  lea 
rut  inns  U>  lie  oarried. 
.Sl-KCIAI,   NoTlclis.      All  drills  will   lake   jiliici^  lit  headquarlers  unless 
olherwiw  mIiiI<"<I. 

The  medical  olliier  will  attiiiul  l..r  llii-  nicdicil  cNiiniiiiiil  ion  of  lei.iuils' 
on  ThiirHilay  evening  al  ll.lt. 

Ueeniilx  will  attend  lor  Knginciring  liisl  i  ml  ion  willi  the  Com|ianies. 


April  19,  1918. 
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Patent  Record. 


SPECIFICATIONS  PUBLISHED. 

The  toilowtnz  abstract  from  some  or  the  specifications  recently  pubiished  have  been 
specially  compiled  oy  Messrs.  Mbaburn,  h.Li.is  At  Psyor.  Chartered  Patent  Agents, 
70  and  72,  Cnancery-iane,  London,  W,C. 

Whenever  the  date  applied  tor  differs  tram  the  date  on  ithich  the  appUeatton  was  lodged 
tl  the  Patent  OSice  the  lormer  is  lii/en  in  orackets  alter  the  title. 
1917  Specifications. 

264  Frost.  W.  S.     System  and  means  for  electric  ignition  of  gas,  petrol,  and  like 
internal  combusiion  engines.    (5  1/17.)     113.799. 
i,729  Waterhouse,  L.  M.    System  of  the  apparatus  for  wiring  ships,  buildings,  and 

the  lilce  for  the  distribution  of  electricity.    (3,2  17.)     113,800. 
J,763  JoHMSoN,  J.Y.     (lilellor.N.)     Electric  contact-making  device  especiaUy  adapted 

for  use  in  ignition  systems.     (3.2:17.)     113.802. 
3.1 13  HuTCHiMs,  T.  W.  S.     Manufacture  of  carbon  for  electro-chemical,  metallurgical 

and  other  services.     (2,3/17.)     113,812. 
3,318  Brovi;n,  Bovbri  tiCo.  jcC^kay.  A.    Control  and  regulation  of  electric  furnaces 
(6,3/17.)     113.827. 
Consists  in  a  method  of  controlling  an  electric  furnace  by  automatic  variation 
of  the  length  of  the  arc.  according  to  which  a  motor  and  generator  combination  is 
so  arranged  that  the  power  supplied  to  the  motor  is  proportional  to  the  variation 
in  the  predetermined  current  input  of  the  furnace. 

3.425  IMSULL.  M.  J.     Electrical  contacts.    (8  3/17.)     113,838, 

3.426  Insull,  M.  J.     Electric  furnaces.    (8.3  17.1     113.839. 

3,551  Young.  A.  App,iratus  for  the  purpose  of  the  direct  conversion  of  the  energy 
of  motion  of  a  dielectric  into  electric  energy  ;  and  conversely  for  the  conversion 
of  electric  energy  (of  the  right  frequency)  into  the  motion  of  mass.  ( 10/3  17.) 
1 13,679. 
3.748  Du&SAN.  J.  Overhead  equipment  of  electric  tramways.  (15,3/17.)  1I3.85(}- 
3.768  Troup,  Curtis  U  Co.,  &  Wickett,  J.  H.  Brush  gear  for  dynamo-electric  ma- 
chinery.   (15  3  17.)     113,686. 

3  874  Igranic  Electkic  Co.  (Cutler-Hammer  Mfg.  Co.)  Tubular  demountable  resis- 

tance units  for  rheostats.    (163  17.)     113,854. 

4  116  WHEATt.EV,  D.  Y.     Means  for  coupling  a  magneto-generator  with  an  internal 

ombustion  eneine.     (21,3  17.)     113.859. 

4  464  Wilkinson,  Hi.*  Wardle  Engineering  Cc.     Lanterns  or  fittings  for  incan- 

descent electric  lamps.    (28  317.)     113.698. 
5.038  Raliso,  A.  H.  &  Garrard,  CC.     Electric  switchboards.    (11/4/17.)     113.705. 
64J7  Symes.  H.     Micro-telephone  for  use  in  automatic  exchange  systems.    (26/6/16. 

108.463. 
7,442  Kronenberg,  R.     Method  and  means  for  electrically  welding  and  shaping  the 

rinn  of  wheel  tyres.     (235/17.)     113,883. 

5  659  Electric  ti  Ordnance  Accessories  Co.  &  Lahorish,  N.  C.    Controlling  or 

regulating  devices  for  electric  motors.    (16,6,17.)    113,729. 

Relates  to  means  for  producing  an  electrical  interlock  between  the  starting  switch 

and  the  field  regulator  comprising  acoilor  electro-magnet  connected  with  thestarting 

rriisLincc  and  adapteJ  on  the  occurrence  of  an  overload  during  the  operation  of 

•.r'ln,.    'j  .11  •■  .  .„.•  '.  to  short-circuit  the  held  regulating  resistance  :  said  coil 

•        .,;  ,  •  -•  rely  cut  out  or  shon-circuited  at  the  end  Of  the  Starting 

..  •   r,,  when  closed  to  short-circuit  the  field  resistance,  re- 

..•  .■.■;■,-,■,■•- ■■.-Id  regulator  arm  is  brought  back  to  the  position  in  which 

mg  rusisiince  is  short-circuited,  when  it  is  opened  mechanically  by  the 

1  in  connection  with 


.tora 


February  26,  1918. 
3,351  Crammond  &  Falconbsidce.     Electric  signalling  apparatus, 
3,379  Sa.ndycroft  &  Hunt.    Alternating-current  machines  adapted  for  synchronous 

working. 
3.381  Edwards.    Preventionof  icecoatingofelectrictractionconductors, 

3.395  B.T.-H.Co.    (G.E.Co.)    Speed  regulators. 

3.396  Dearlove.     Insulated  conductors. 

3.408  Harrison  &  Hcugh.     Electric  light  fittings  and  brackets. 

3,414  Chloride  Electrical  StcrageCo.&  Dean.     Electric  accumulators. 

3.418  Brown,  Bouverie  et  Cie,    High-voltage  distributors  for  ignition  apparatus. 

(14  3/17.Gerraany.) 
3,420  Hl'mbert.    Making  metalsinelectricfumaces. 

3,430  YouRiEFF.    Accumulators,  &c.  «•.„■»  i 

3^1  Arzano&Clerici.    Manufacture  of  iron  by  electrolysis.    (19/3,17.  Italy.) 
3;433  R0U2ET.     Regulatable  self-induction  coil  tor  use  in  high-frequency  drctuts. 

February  27.  1918. 
3.436  (30SSAGE.     Electricoil  heater. 
3.440  Greville.    Electro-medical  apparatus. 
3.446  PiNKNEY.     Electric  height  indicator. 
3.452  SiLBERRAD.     Electric  cells. 
3.457  Wallace.    Electric  reversing  switch  mechanism. 
3.460  Watson  &  Co.  &  Travis.    Supply  ofelectricalenergytofurr.aces.&c. 
3,478  Davis.     Attachment  of  telegraph  wires  to  insulators. 
3.480  AusTiNO.    Combination  of  telegraph  and  telephone  apparatus. 
3.495  Meidell.    Transmission  of  micro-osciUations.    (27,3/17,  Norway.) 
3.497  Plaisant.    Dynamo-elecrtic  machines.  .  — 

3.530  Western  ElectricCo.&Polinkcwsky.    MachineswitchingleleFhcn«eicn.ng» 

systems. 
3,532  AuTONOPF.    Carbon  conductors. 

February  28,  189a 
Hall.     Eletcrification  of  the  soil  for  farming. 
Hall,     Eletcrification  of  seed  and  grain. 
Howard.     Electric  cables. 
Burleigh.    Dynamo-electric  machines. 

Westinohol'SE  Electric  &  Mfg.  Co.    Method  of  gineratingprtssure. 
Phillips.    X-ray  tube  stands. 
Stothert  &  Pitt  &  Franklin.     Electric  motors. 

March  1.  1918. 
Thompson.     (Officine  Elettro-Mecanische.)  Starting s»itchts for eWctncmotois. 
Howard.     Jo-.ntingelectric  cables. 

HARRiNOTOt!.    Gas  anoelectnc  iittings,4c.  u  .    -  ii.t. 

Stewart  Warner  Speeccubtbr  Corpk,     Lamp  mountings  for  eltctnc  light 

projectors.    (19/6,17,  U.S.) 
Antonopf.     Electric  batteries. 


'.    •.  B:../    J.     Electric  transformers,  especially  suitable  for  1 

■     lie  furnaces.     (22  617.)     113,899. 
9,024  C  m;ie».  M.  S.  &  Puckstte,  C.  C.     Lubrication  of  magneto-electric  machines, 

(23  617,)    113,732. 
9.496  Harwood,  A.,*  Bennett,  F,  H.  Trolley  heads  of  electric  tramcars  and  the  like. 

(3  7  17.)     113,901 
10,052  S^K^^A.D,W..  S.     Electric  switch.     112,7/17.)     113,905. 
10,636  Wats  N  E.  A  4  M -L.  Maometo  Syndicat*.    Condensers  for  ignition  magnetos 
O*  1  17.1      IU910 

KiL.   J..  Il  Cavinhaugm.   R.  a     Telephone  transmitter. 


10.8J2  BiRK 

(27  / 
12.858  WRsn 


Not*.—, 
3.059  Booth, 


3.1  II)  L- 
3.159  5. 


Ji  PoLiNKOwsKV,  L.  (partly  Western  Electric  Co.) 
/  9  17  I     113.753. 
[i  I    :v:    Ji  Mf  .  C        iWettinghouje  Electric  <i  Mfg. 
,;  (17  9  17)     113.756, 

,t  (179/17.)    113,757. 

113,765. 
J    I    •.  I  11,17)     113.770. 

,  »■  L.i^    -   I    fl<  Ml  ,  C'       El«ctrlc  motor  control  systems. 

:      '•  in»»menti  of  tlec'rlc  melon.     (23/11/17)     113.772. 

H    j      .,,  .  ■.  ;,ui:i      Il3  12  17.)     113,774, 

APPLICATIONS  FOR  PATKNT8. 
■Nams  milhin  partnlhttti  are  Ikou  0/  communicators  0/  iitw>i//o<ii. 
February  21,1916. 
Ekctromacnttlc  apparatua  tor  detection  c(   Urge  muwi  o<  Iron  Mid 

-  i.tancct, kc 
rt  Iramet.  Ac. 

A.ii-i.    :  (U/4/16,  France.) 


3,541 
3,542 
3,548 
3.575 
3.577 
3.584 
3.601 

3.617 
3,623 
3.643 
3,656 

3,660 

March  2,  1918. 
3,676  Taylor.  Transmissionofelectricalenergy. 
3,690  Burleigh.    Dynamo-ekctricmachinery 

3.708  VicicERsLmiTi!D& Duncan.     Electro-magneticclutch«5.        ^  „  ..,.~u..i„» 

3.709  Phcenix  Dynamo  Mfg.  Co.    Slip-ringshort-cucuiting  and  brush-contact  releasing 

3,718  Broc.'    Couplings forelectriccircuits,    (14,3, 17, France.)  _,.    . 

3.722  VicKERS  Limited  fcSTBDMAN.    Switches  for  controllingelectric  motors. 
3,726  Bibby,     Electric  furnaces, 

March  4,  1918. 
3,788  MclNNBS.    Diaphragm  for  sound  recording  and  reprtjducinginachiMS.  4  c 
3,793  jACQUBMOTiPATTAY.    Magneto-electric pocketlamp.    t29,5,I7,Swl.aii.r,a.j 

March  5.  1918. 


3.803  Phctect 

3.804  Photbct 
3,824  L8Thb» 
3,840  Baxtt- 
3.842  H 

3.846  !' 
3.848  ! 
3.854  •■ 
3.856  ;• 
3.86" 
3,87Ci  > 


3,878  Hbarh.     Ad:uitabl«elec 

3  8K-.  T '»>'R!'ftW»-.'--r'      P' 


Dynaino-eleclric  machinery. 
Electrical  separation  of  suspended 

ieviccs. 
■.  Holt.     Electric  switches. 
' '  rnal  combustion  t  niiiM  s. 


MagiMtos.    (4,5/l7.Franc».) 
Marnalo*.    (3  5/ 17. France.) 


h  M<. 


Di..i 


b  Colltcr 
3,9S1  loKANic  EimcTRic  Co.    (Cutler-Hammer  Mfr    Co  >  Eltcir 

•witctwa  lor  motor  conltol. 
3.943  BiKiwH.    Telephone  itoely»re»rpltc«s. 


:    .•  .    Itlrrfctr 

ramellc  IcdKui 


M- 


■7  lOlf 


4.017  A 
4.ojr 


:  ArrAtATUl 


3.M7  V«.i 
3.344  T<>w- 
3.3(>7  N*AH 


tdrum  trp*. 


Pl<:    ArPAHATBH 


4,057  l»"it»  *  Br 
♦.OW  H.-"'-  I 
4,064   ' 


Matci  B.   I«I8> 
Wlr»l<Mi»kcr«phr  and  «»kphoei»  |«nlit;c«»diMtn. 

\  k  WMnwcts.    Or»«l>>»«l»ciTi 


4  147  BaAHm  MeaMformaV 
4  tU  Po'i»  AtvNrorltolM  ' 
4.1S»  FAiaBiK""**.    <"•  »    E 
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Commercial  Topics. 

Mica  Control. 

The  Minister  of  Munitions  has  ordered  that  no  person  shall,  until 
further  notice,  purchase  or  take  deliven-  of  any  mica  in  the  United 
Kingdom  except  under  a  licence  issued  under  his  authority,  or  sell 
or  deliver  any  such  mica  to  any  person  other  than  the  holder  of  a 
licence. 

Xo  person  shall  use  any  mica  for  any  manufacture  or  work  except  in 
ac-cordance  with  the  terms  of  a  hcence.  All  persons  shall  send  to  the 
Controller  of  Non-Ferrous  Materials  (MS'R).  Ministry  of  Mimitions,  8, 
Xorthuraberland-avcnue.W.f'.  2,  such  returns  with  regard  to  their  stocks, 
purchases,  sales  and  deUveries  of  mica  and  any  contracts  or  orders  made 
or  given  to  or  by  them  requiring  for  their  execution  the  use  of  mica  as 
shall  from  time  to  time  be  required. 

-Applications  for  licences  should  be  made  to  the  Controller  of  Non- 
Forrous  Materials,  and  marked  "  Mica  Licence."  The  expression 
'■  mica  "  means  block  mica  of  the  following  quality  and  size  grades  : 
Clear  and  partly  stained  "  ruby  "  of  "'  best "'  or  "  Government  standard 
quality,  or  suitable  for  use  in  the  manufacture  of  magneto  condenser 
[ilates,  in  size  grades  S'o.  3  to  Xo.  (>  inclusive,  or  their  equivalent  in 
rt<  tangular  or  other  trimming,' and  include  mica  coming  within  the  above 
dctinition  when  split  from  block  of  any  quality. 
*         *  *         * 

Dealinp  in  Small  Tools. 

It  Is  notified  that  the  undertaking  to  be  signed  by  or  on  behalf  of 
dealers  in  engineers'  and  machinists'  imported  small  tools  has  been 
lancelled.  The  Ministry  of  Munitions  has.  however,  imposed  the 
following  regulations  w  ith  regard  to  priority  classification  in  resiject 
of  all  small  tools,  whether  imported  or  of  British  manufacture  : — 

Xo  firm  or  person  is  permitted  to  issue  a  class  "  A  "  certificate  with  an 
order  for  small  tools  unless  (a)  such  small  tools  form  a  component  part 
of  a  direct  (Jovemment  lontract,  or  (i)  specially  authorised  in  writing 
to  do  BO  by  the  Priority  Department  of  the  Jlinistry  of  Mimitions  (ap- 
plications for  hurh  higher  priority  must  be  made  through  the  Director 
of  Small  Tool.-,  (  haring  (  ross  Buildings.  Fmbankmcnt,  W.C.  2.) 

.\ny  da*.,,  "  A  "  certificate  must  Ix'ar  the  contract  number  in  the  case 
of  (a)  and  the  priority  permit  number  and  classification  in  the  case  of  (h). 
Firms  holding  a  V.l')  maintenance  permit  are  authorised  to  quote  their 
maintenance  permit  number  and  priority  classification  on  orders  for 
Hmall  Uk>\k  up  to  the  value  allowed  under  their  maintenance  permit. 
.All  other  firms  ami  [H-rsons  placing  orders  for  small  tools  required  for 
upkeep  of  i-.xii.ting  industrial  plant  should  issue  a  cla.ss  "  B  ■"  certificate 
with  their  order.  Orders  for  .small  tools  without  certificates  may  only 
!»•  accepted  when  they  can  U-  executed  from  stock  and  without  prejudice 
to  ordem  nceived'with  idaositication  certificates. 

K'-gular  ilealers  ordering  small  tools  for  .stock  may  issue  a  class  "  B  " 
•  ertificaU-  with  their  onler,  but  they  must  only  dispose  of  such  small 
l.w.Li  m  accordanrc  with  the  regulations  on  the  back  of  the,  certilicntc. 
I<<injifid'-  munition  workers,  or  soldiers  engaged  on  mechanical  work, 
who  fl.«in'  to  purchase  small  tfjols  may  sign  class  "  B  "  certificates. 
I).  ,il.  r.  dcsinng  toobtain  small  tools  for  sale  to  the  general  public  without 
■  ■  I'll:  iiiiB  1  an  only  obtain  same  by  placing  an  order  without  a  certificate, 
..1,1  1,  h  order  will  only  receive  attention  when  the  supplier  is  in  a  po.sition 
'■■  '.■'-.,■  i|i,|iv<-ry  from  st-sk.  The  rcguhilions  do  not  iwrmit  the  is.sue 
•f  .1  1,1.,  ■•  A  "<ertili.«l.- for  small  tools  which  arc  reipiired  for  the  manu. 
(,i,  iiji.-  of  giMMis  ordcn-d  on  u  rlin-cl  Covenimcnt  contract. 

Kormp  of  priority  clawitication  certificates  (sometimes  known  as 
.Muniliuiw  rrrtilcaten)  can  be  obtained  from  all  the  |>rincipul  post  olli.'cs. 

Income  Tax  Allowances  for  Plant  Depreciation,  Ac. 

In  .,  in.'i„.,rnnduin  ih.„,.,|  t,y  ih.-  \:„,n,\  of  !,ib,nd  Uevenuc  on  tlie 

•  t.    I   .,f  iil|..«i,ii«.-  for  inioiiie  lax  for  wear  and  fear  and  jbso- 

•   ol  plant  nnil  machinery,  it  is  stated  that  the  existuig  law 

■«•«  u  di-<lucliori  in  «Hw«.ing  profits  of  an  nmouid  the  Com- 

■"nljlf  us  reprewnting  diminished  value 


tiiiv.-  I«.  II  iiifnx'd  upon  in  a  number  ri 

■I'.n  of  motor  omnibuses  am 

'iiiditions.     Ciiscs,  howcvci 

■  ""III   of  lliK  wor,  in  whii- 

'   ..wing,  for  example 

iiiii(<-nnl  forelTuclin 

I.  snl.j..,.ii.(|.  Ac.      I 

ion  lire  imU-rtained 

liiiil  .uses  are  fiiniii 

.1  nniloriii  scale,  nm 


IH!»7  an  allowance  for 

till"  i>   i„  introduced  in 

'III-  allowance 

I  the  ciwl  of 

'  lie  niaehiiuTv 

II..    l„,l,.i,.,eof  theeost 

ion  to  .iipiiul.     As  an 

id    nini  liiiiery   may    Isi 

"e  lax  IliiliilHy  linder 

<inl   lo  In,  allowed 

exeluiling  any  |>nrl, 
■t  improvemenli— i.f. 


to  increase  in  capital,  after  deducting  the  scrap  value  or  realised 'price 
of  the  plant  and  machinery  replaced.  Buildings  and  wasting  assets, 
such  as  mines,  annuities  and  leasehold  interests,  do  not  come  within  the 
scope  of  the  allowance  for  depreciation. 

In  "  controlled  "  concerns  the  income  tax  allowance  has  been  tem- 
porarily extended.  This  allowance  prevents  the  hardship  that  would 
otherwise  arise  owing  to  the  circumstance  that  controlled  establishments, 
being  held  at  the  disposal  of  the  Government,  may  be  required  to  alter 
completely  the  course  of  their  business  and  to  undertake  exceptional 
expenditure  which  may  be  of  Uttle  or  no  post-war  utility  to  them.  The 
Finance  Acts  of  1916  and  1917  accordingly  authorise  the  Commissioners 
to  revise  the  allowance  so  as  to  enable  a  deduction  to  be  made  from  profits 
of  the  difference  between  cost  and  post-war  value  of  installations  and 
extensions  (including  buildings)  which  would  not  liave  been  undertaken 
but  for  the  war  and  the  express  requirements  of  the  Government. 
*         *         *         * 

Electric  Furnace  Progress. 

-At  .1  recent  meeting  of  the  Western  Society  of  Engineers,  Mr. 
Nonnan  T.  Wilcox  said  that  the  rapid  growth  of  the  use  of  electric 
steel  furnaces  in  the  United  States  was  the  result  of  the  efficiency  of 
electric  power,  and  had  mainly  occurred  within  the  last  five  years, 
the  greater  portion  of  the  increase  occurring  m  the  last  year  or  two. 
Up  to  March  1,  1917,  at  least  158  steel-making  electric  fiu-naces  had 
been  contracted  for,  or  were  in  actual  commercial  service,  in  the  United 
States.  Those  furnaces,  if  operated  24  hours  a  day  (six  days  in  a  week) 
would  have  a  total  capacity  of  1,000,000  tons  of  steel  per  annum.  The 
production  of  a  million  tons  of  steel  made  from  cold  scrap  would  repre- 
sent at  least  600,000,000  kw.-hoiu-s  per  annum.  Because  of  its  imifor- 
raity,  greater  freedom  from  segregation,  and  its  greater  homogeneity, 
electric  steel  was  somewhat  higher  in  tensile  strength  and  elastic  limit 
than  steel  made  by  other  processes.  Owing  to  its  greater  density  the 
electric  steel  showed  a  marked  resistance  to  fatigue.  Small  furnaces 
had  been  developed  even  in  the  polyphase  type  down  to  capacities  as 
low  as  J  ton  of  metal  per  heat.  A  furnace  of  that  size  would  recfuire 
from  100  to  125  kw.,  and  when  operated  polyphase  would  run  on  a  power 
factor  of  approximately  90  per  cent.  The  larger  furnaces  as  now  in- 
stalled require  for  most  efficient  operation  approximately  250  kw.  ton 
of  metal  per  heat.  Electric  furnaces  could  not  be  expected  to  take  the 
place  of  the  ordinary  cupola,  such  as  is  used  for  the  making  of  common 
grades  of  cast-iron,  but  they  were  the  only  apparatus  which  would 
.successfully  produce  all  grades  of  material  from  and  in  the  same  furnace. 
In  Canada  there  are  now  51  furnaces  running  witli  a  capacity  of 
17,3,000  tons  of  iron  and  steel,  50,000  tons  of  ferro-siUcon,  and  8,000  tons 
of  ferro-alloys  per  annum.  One  firm  have  a  capacitj'  of  72,000  tons  of 
electric  steel  per  annum.  The  total  production  of  steel  ingots  and  cast- 
ings during  the  first  nine  months  of  1917  was  1,265,183  short  tons, 
against  911,054  tons  during  the  corresponding  period  of  1916.  The 
production  of  steel  in  electric  furnaces  was  30,960  tons,  against  19,639 
tons. 

In  Kngland  we  are  only  just  realising  the  immense  possibiUties  of  the 
electric  furnace  for  steel  and  castings,  but  the  need  of  very  high-grade 
alloy  steels  for  aircraft  has  given  a  great  impetus  to  the  electric  furnace 
industry  here.  Some  of  these  intricate  alloy  steels  can  only  be  success- 
fully made  in  the  electric  furnace,  but  it  is  not  yet  realised  that  all  steels 
— except  the  very  cheajx-r  ba.sic  qualities— can  with  advantage  l)e  treated 
electrically  i-itlicr  complete  melting  or  refining  hot  metal  only.  Tho 
increasing  slnntngi-  of  hematite  pig  iron  will  undoubtedly  give  tho  electric 
furnace  a  fail-  uppnrtunity  of  piuving  what  it  is  ca))al>le  of,  and  it  is  to 
be  ho])cd  will  remove  some  of  the  fears  and  scruples  that  in  the  past 
have  prevented  its  being  more  wiilely  adopted. 

One  firm  in  the  United  States  have  under  installation  a  number  of 
furnaces  of  15  and  25  tons  capacity,  the  output  of  which  will  more  than 
equal  our  total  pro-war  electric  steel  production.  Five  years  ago  thero 
were  only  19  fm-naccs  in  the  States  and  three  in  Canada;  ttiday  th6 
figures  arc  233  and  54  res|)ectively.  W'c  ai'c  iileascd  to  see  that  the 
American  Navy  Department  have  adopted  an  Knglish  typo  of  furnace, 
tho  "  Greaves- Ktchels,"  and  are  building  a  iminber  of  (i-ton  units 
for  their  navy  yards.  The  same  furnace  has  also  been  adopted  by 
l>r.  ,1.  A.  Matthews,  of  the  Hnlcomli  Steel  Co..  and  by  tho  American 
Itodiulor  Co.  .ludged  by  the  eagerness  of  the  steel  tnulo  throughout 
.America  to  adopt  the  new  process  of  electric,  melting,  it  is  evident  that 
IIk'  steel  nudiers  there  are  hastening  to  i>lace  themselves  in  a  posticm 
ininu'dintely  to  meet  the  c\pcctcd  call  Inr  vast  i|Ui\ntit,ie8  of  elect  no 
steel  on  till'  return  of  peace. 

British  jirogre.ss  wouhl  uiuloubtedly  have  lieeii  iiiiuh  more  niiiUcd 
had  not  the  movement  received  a  check  souu'  12  mimtlis  or  mom  iigo. 
Niinu'roiis  applications  for  permits  to  install  fmnaccs  were  refused,  and, 
as  a  result,  several  firms  ilesirous  of  providing  themselves  with  eleetrlo 
nudling  plant  have  defen-ed  the  matter  until  till'  embargo  is  renmved, 
although  they  are  quite  satisfied  that  for  fuluie  biisiuess  the  electric 
furnace  is  essential  for  the  success  of  the  British  steel  industry.  Keeently 
much  nuiii'  consiih'iation  has  been  given  by  the  authorities  in  ehargo 
of  steel  produetioii  to  the  importance  of  the  electric  furnace  industry. 

New  electric  furniiees  have  sue.eessf\dlv  been  started  up  at  the  I.eyland 
.Motor  Works  (Liylund)  and  at  .Messrs'.  Stewarts  &  Lloyds  ((Uasgow). 
In  each  ease  the  3lon  "  Greaves.  Kt.liells  "  fm'niiee  was  adopted.  Tlioy 
will  both  luii  on  high-grade  steel  eastings.  The  shortage  of  pig  iron 
o|«'nB  up  a  vi'rv  wiile  field  for  milting  up  turnings  and  sera])  by  tho 
rleetnc  furmi.e,  and  it  is  safe  to  siiy  Unit  any  wniks  with  an  exi  ivss  of 
such  scrap  and  who  buy  eastings  ei.uld  with  adviintage  install electrio 
furnaces.  The  whole  of  the  ehiirge  eiiii  bo  made  up  of  such  material 
and    the    liinsheil    proiliiet    is    su|Hri<.r    to    ordiniiiy    steel    castings. 
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Electricity    Supply. 

Extensions. 

Greenock. — Tho  Kiiiance  Committee  recommend  that  application 
be  made  for  power  to  borrow  £82,0C0  for  additional  generating  plant 
and  mains  extensions. 

Pembroke.  -All  unu])posed  inquiry  was  held  on  the  10th  inst.  into 
the  application  of  tlic  Urban  Council  to  borrow  £10,000  for  exten- 
sions of  the  electric  supjilv  undertaking. 

Wigan.^The  Council  ha.s  applied'  to  the  L.CJ.  Board  for  sanction 
to  licirrow  £65,000  for  extensions  of  the  electricity  undertaking. 

General. 

Blackpool.  .\  preliminary  report  lias  been  prepared  by  the 
liorough  electrical  engineer  (Mr  Cha.s.  Furness)  upon  the  generation, 
transmission  and  distribution  of  electrical  energy  for  lighting, 
beating  and  jiower  within  a  radius  of  10  miles  from  BlackpfXil. 

.Mr.  Fumcss  states  that  the  extension  of  the  county  Imrough  of  Black- 
IKiol,  now  absorbing  Bispliani-with-Xorbreck,  increa.ses  the  coastal  lenijtli 
I  f  the  enlarKcil  boniu;,'h  from  4  to  7  miles,  and  the  total  area  from  4.:{-tO 
to  li.ltiT  statute  acres.  The  development  of  this  new  area  in  the  near 
future  will  demand  that  the  publii-  utilities  of  the  borough,  particularly 
that  of  electricity  supply,  shall  lie  extended,  and  this  (juestion  is  un- 
doubtedly of  great  importance  if  Cri'ater  Blackpool  is  to  be  made  an 
attractive  r<widential  town,  and  every  encouragement  therefore  .should 
lie  (.'iven  to  archit<<t<.  surveyors  and  builders  to  lay  out  their  estates  and 
|iro|H-rty,  for  the  general  adoption  of  electricity  for  lighting,  heating. 
rooking  and  domestic  [Kiwer.  The  electric  service  comes  next  in  ini- 
IH.rtance  to  that  of  water  and  public  health,  and  the  residem-e  of  the 
'Nture  will  undoubtedly  call  for  the  most  ellicient  and  up-to-dato  eiiuip- 
iMut  for  th<^  saving  of  domestic  lalniur,  and  unless  the  Corporation  take 

■  liroad  anil  long  view  of  the  prospi-ctive  demands  for  electrii-ity,  the 
Inirout'h  will  not  \n-  alile  to  maintain  its  present  jKisilion  of  prosixrity. 
^ll(^  iMirmancnt  pro«|>erity  of  the  iMiroiijjh  is  (piite  as  much  conccmeil  in 
iMiililuig  up  all  attractive  residential  colony  as  in  caterinc  for  the  summer 
visitor,  and  therefore  the  publii-  services,  sm-h  as  water,  trans|>ortation. 
lit'hting,  [lower,  4c.,  should  Ik-  i|iiite  up  to  date,  eflicicnt  and  attrai'tive. 
nut  only  in  the  town  projKT  and  along  the  I'romenade,  but  in  the  suburbs 
Mill  residential  parts  of  the  boroueli.  The  public  services  which  it  is  his 
liity  to  foster  and  )iroini>te  in  this  connection  are  those  of  electricity 
iipply   and    transjmrtatiiin.      Blackpixil    has   a   reputation    for   pioneer 

work  ill  tbis  direction  dating  back  to  the  early  days,  when  electric 
liltlitiu);  and  electric  tramways  wi-re  experimental,  and  when  the  niinilM-r 
i'(  municipalities  administrating  such  concerns  could  lie  counted  on  the 
iiiiKcrs  of  oiii-  band.     To. day,  electricity  supply  and  tramways  within 

■  111-  old  horoiii;li  Imve  rnached'a  very  hij-h  standard,  their  frowtli  has  U-en 
■I'll  maintained,  and  few  towns  arc  lietter  s<-rved  than  Bla.k|>fiol  in 
icuard  to  Ihi-he  public  utilities.  In  normal  limes  the  number  of  lu-w 
hoiLses  built  within  the  old  iHirouuh  averaKcd  .ViO  |>er  annum,  and  when 
the  present  n-strictions  U|Hin  Imilding  developments  are  removed  then- 
will  iindoubledly  Ixi  nrral  buildinu  activity  to  ri'eover  the  rate  of  increBH<' 
IohI  during  the  post  lour  years,  and  it  will,  then-fon-.  lie  m-cessary  to 
make  ext4-MHi<mH  of  plant  and  iiiacliinery  to  mi-*-!  the  forthcoming 
imn-asi'il  demands  (or  Imlh  lixhliiiK  and  tramways. 

Ited-rriiiK  to  the  report  of  the  Coal  Cons«-rvBtion  .Subcommilteo  of 
I  111-  .Ministry  of  IttTonstruction.  .Mr.  KiinicHs  stales  thai  the  cimeliisions 
drawn  from  it  have  raised  a  < misiilernble  amount  of  suspii'loii  anionKst 
iiiiiiiii'ipnl  authorities  Ibrouulioiit  th iiiitry.      Both  muiiici|>alities  and 

■  iiiiipanii-»  are.  however,  in  aKrcemenl  that  artiliiial  boiiiiilaries  in  elec- 
tricity supply  have  U-eii  a  i{n-at  mistake  in  the  past,  and  IcKislalion  is 
urgently  wanted  to  roiiirol  the  fiiliin-  development  on  iimni  iialiiuial 
lines.  |''or  many  years  (kisI  tin-  nrtiluial  Uiundaries  s<<t  up  by  munii-i- 
pnliliis  and  urboii  district  louin  lis  •>•>  far  as  Iransporlalion  is  coinrrned 
liavi'  l"'i-ii  n'nioved,  and  then-  stiniilil  Ih'  no  great  difhi'iilty  in  n'xnrd  In 

I'leilrii'ily  lt< ration  and  Irnnsiiiissiiiii  eipially  Is'iiig  (n-e  (roiii  a  |Hir.M'lii»l 

piilii  y.  Within  a  7  niilr  rudiiis  of  HlackikHil  llu-re  an>  at  least  seven 
i-leetrii'  |M.wi'r  IimUim's.  with  a  lolal  plant  c»|miily  of  approxinintely 
l.">,n(MI  ii.i'..  till-  lllai  k|sHil  Ciir|Niratiiin  eleitruily  works  aeioiintiiiM  bir 
•i.itltll  11. r.  (liii  |»'r  leut.  of  the  lutnl),  rarh  suppl'v  aiitliorily  ndiiiitinu  u 

liireivnl  syslciii  of  dislrlbiition  and  voltage.  The  wnslrfiil  ovcrl»p|irii)( 
Ml  i'a|iil»l  ex|>'iiililiiri<  nil  plant  and  s|iarcs  for  '    sUnil  by  "  in  emh  iiihIit 

lakini'.  in  n'l ii.iiiliiiii  and  ii|ieration,  l«  «ll  evident  when  It  is  n'cnl- 

lii'tcil  tlinl   iiiliMilual  prime  movi-r  can  ea«ilv  ui-iiernte  l,'i,<MI«l  hi-. 

.11  .oiM.'thiii.'  111..'  -•..  |»'r  I    ••(  il ..iini.ii.M,  ,1.1.1  ...-I   111  (ii.  I  i«-r 

lii.nu'  imwri  .i(  till'  in  siiiiill  '  11 

unit  Ipriinr  timMr)  (he  Utl.  •  ' . 

Ilii-  flleleon.iiiiii Old  II,     , 

111   fad,   fniMl    .il '    'Mi\    |»ilnl    "I    »H-w,   Willi   -l.niil   till  Ih.  ^.■ii.l«|..l  s, 

till'  Inrifer  II il..    U  lo  i  llierr.ull.      He  had  no  drsin-  to  dcpip  •«!.• 

(Ill-  work  of  thi  l,.i.  11,  |.l,.oM  I'rluii  Collin  1 1  ill  ivitard  In  lis  paal  ihiIi,  v, 
I. Ill  thiir  ele.  111.  Ill  ii.,.|.  il.il-iii/  had  l»-en  n  iimsl  i\|s-n«ive  iutiiry 
iliinin'  the  «ix    V  n     ■  '    i     •  vciiinc.  and  wmilil  cimtinue.  by  tr»~iii  id 

lis  iiiiulal  iihln..iii.  ..      I      I-  II   I leii  fur  x-Mfal  yror«  U|"in  the  lor 

|Miiiiliiin  (Inttii.i  .  n.-  I'liiiii  iiislallril  »a«  uf  the  uns  priidiiis.r  i  \  )«• 
Milh  lhn<e  khs  '  h  "'■  ■  "  li  diiei  I  iniipled  !•>  difj-rl  i'urn<iil  eli-ilii.' 
I'l'iirralom  (l»ii  lo  k.i  Hid  mie  UN)  kH.),  nf  a  total  pUnl  laiwiltN  of 
IHII  kw  'I'hi'  i-apilal  iiiilUv  (appnxtiiialrlv  1"I7,IKII()  rpprt-senlrd  IIH 
l>.r    kdowali.    c.ini|iatml    wilh    t.W    i»<r    kdowall    for    BUck|»Md.      The 


to  existing  consumers  at  500  250  volts,  but  to  make  preparation  for 
closing  down  entirely  the  gas  plant  and  reaUsing  upon  same  as  soon  as  the 
Local  Government  Board  remove  the  present  restrictions  as  to  capital 
expenditure.  &c.  Unfortunately,  the  change  over  from  direct  current 
at  250  volts  to  alternating  current  at  200  volts  will  necessitate  a  complete, 
change  of  meters,  lamps,  motors  and  accessories  at  Bispham.  The 
number  of  consumers  does  not  exceed  300.  and  .Mr.  Fumess  estimates 
the  co.st  of  bringing  the  various  consumers'  installations  into  line  with  the 
Blackpool  pressure  will  be  £1.800.  The  further  cost  of  linking  up  the 
Bispham  electricity  feeders  and  distributors  with  our  own  network  is  a 
distinct  matter,  and,  as  the  question  of  feeder  extensions  was  involved 
with  the  future  policy  of  centralisation  of  generation,  it  would  be  neces- 
sary for  the  Corporation  to  determine  their  policy  in  regard  to  electricity 
generation,  taking  a  long  view  of  the  requirements  of  "  Greater  Black- 
pool "  and  the  surrounding  districts  during,  say.  the  next  15  years, 
before  he  could  prepare  an  estimate  of  the  cost  of  cable  extensions,  4o. 
Mr.  Fume.ss  considers  the  time  is  now  opi>ortune  for  the  question  to 
receive  the  serious  consideration  of  our  Corporation  and  the  adjoining 
authorities  with  a  view  to  a  conference  to  discuss  fully  the  desirability 
or  otherwi.se  of  establishing  either  one  authority  or  a  joint  electricity 
board  to  control  and  administer  the  generation  and  transmission  oyer 
trunk  feeders  of  all  electrical  energj-  required  within  a  radius  of  10  miles 
of  Blackpool.  Li  that  event  an  extra-high-tension  three-phase  .W- 
ix-riodicitv  svstcm  would  l>e  adopted  at  ti,f.00  or  S.tXW  volts  to  me«t  the 
demands  "of  the  Fylde  district,  estimated  at  37  million  units  per  annum 
15  years  henee.  Centrabsation  of  generation  and  transinis.sion  for  the 
Fylde  from  one  conveniently  situated  (mwer  house  did  not  mean  scrapping 
existing  distribution  cabli-s.  motors,  meters  and  accessories  in  the 
adjacent  urban  districts,  as  the  extra-high-tension  supply  through  trunk 
mains  would  lie  converted  in  the  several  areas  at  the  exi.stinp  stations 
or  new  substations  by  rotary  converters  to  suit  the  (wirticular  character 
of  the  existing  distributing  networks  and  the  consumers'  supply  pres- 
sure. He  recommends  that  the  authorities  interested  lie  approached  by 
Blackpool  with  a  view  to  a  joint  conference  of  representatives  to  consider 
the  desirability  of  centralisation,  and  that  a  provisional  agrceincut  pending 
the  preparation  of  a  si-hemc  be  enten-d  into  on  the  following  hues  :  (I) 
•■  That  no  contract  for  extensions  of  generating  plant  (steam,  ijas  or 
electric)  be  made  by  any  of  the  Councils  or  parties  (x-nding  the  con- 
.sideration  of  a  scheme  of  extra-high-tension  generation  and  transmis.sion. 
(2)  That  no  contribution  towards  the  rates  of  any  authority  Ik-  made  out 
of  electricity  funds  in  the  meantime.  The  controlhng  authority  would 
administer  the  generation  anil  distribution  of  elc<-tricity  so  that  no  profit 
should  lie  made  for  lienefiting  the  rates  of  any  community,  but  in  the 
event  of  any  surplus  Ix-yond  a  n'a.s«nable  margin  to  meet  contingencies 
Ix-intf  obtained,  the  price  of  electricity  should  be  ailjustrd  to  absorb  the. 
surplus  prolit."  .\  far  greater  iK-nelit"  wnuhl  Ik-  conferred  H|Min  the  com- 
munities affected  lK>tween  Lytliam  and  Flectwimd  by  Uvw  electricity 
tariffs  rather  than  in  a  |>oliey  of  lixinn  chargt-s  high  enough  to  enable 
surplus  funds  to  N-  sccurvd  for  ratc-aid  pur)ios«'s.  In  conclusion,  Mr. 
Fumess  states  :  '  1  trust  the  tlelilK-rations  of  suih  a  cimference  will  U- 
exhaustive  and  s«iar>hing  in  .-^leking  a  solution  to  the  present  inefticienl 
method  of  electricity  gimeration  and  supply,  and  that  the  views  of  the 
miiniiipal  authorities  within  a  2tt  mile  radius  of  I'n-ston  shall  also  be 
ascertained  in  n-gani  to  the  setting  up  altcniatively  of  a  joint  Kianl  for 
electric  |Hi»-er  g«>neration  and  transniis.sion  from  a  su|K'r  |>ower  station 
conveniently  situated  near  the  I'n-st.m  Disks  or  other  suitable  site  in 
fairly  i  liis<rproxiiuilv  to  the  Ijim  oship-  i  oal  field,  and  with  uidimitcd 
facilities  for  obtaiiiinj;  si'a  walir  lor  loiiil.-ii-ing  puriHws." 

Co-operation  In  London  Electricity  Supply.  -  In  conncctim  with  un 
application  from  lln  kuey  Borough  Conned  for  (H-nnisKion  to  InirroW 
£.'(.><.IKKI  for  tho  electricity  undertaking,  the  Controller  of  the  \,\'.C. 
has  written  to  the  Borough  Council,  and  als«i  to  IViplar.  Sbon-<litel» 
and  Stepney  Bort>ugh  C  liincils  to  the  effect  that  the  Finance  Coiu- 
inittiv  of  the  L.C.C.  had  dinv  lisl  him  lo  draw  attention  to  the 
desirableiiess  of  elTeeling  (he  larccnl  jHissible  inousun-  of  ixi  ii|ii'ralioii 
bet.vivn  their  elettrieity  nndertaUinga  in  order  to  avoid  uniieeraaarv 
extensions  involving  capitid  exiH-nditnre,  and  to  expmw  tho  hojie 
that,  before  any  new  pr<>|N>wdM  (or  cxIenBiona  are  pul  forward  by 
nii\  one  of  them,  the  question  of  avoiding  Mich  exteusiona  by  co- 
operation may  be  c-insi<lere<l. 

Darwen.  The  workem  of  the  eliMlriiily  deparltnent  have  niitilio<l 
the  C..r|iiiration  thai  ihry  intend  lo  <•<•««•  work  iinleHS  an  advance 
of  tl  |Hr  «e.k  and  the  I JJ  |>«T  cent,  bolllls  ia  grailleil  to  tUrin  witJlil. 
21  .lays. 

Llnklng-up  In  Nowoastir.-  Suinlerlaml  Council  has  ^-nt  a  coin- 
inniiieatioii  to  the  Treamiry  depris-ating  ita  acipiiev-eiice  in  the  is-.i- 
of  public  .nbixriplioiis  (or  "C(«»tl,0«HI  morlga«e  debentures  to  rslablisb 
,1  |H.«.r  sl.ilioii  lor  linking  up  with  the  s\  stems  ol  the  New.amh-  on 
Tmh  r.l.-i  till  Mipply  Co.  as  bciiii;  call  libit. -<l  lo  .-.itiserve  the  pnvato 
nioii  ip  h  at  pies..ni  e\ervi«e.l  by  tli.'  i  uiipanv  ui  Northuinlierlan.l 
and  lliirli.on.  aii.l  tending  to  make  ni.uv  n-mote  the  |>o!«>ili»lity  oJ  nil 
a.le.pi.il.'  piibli.-  .-ontnil  .d  the  ricelric  supply  of  the  two  Sorthem 

. '01111110 

Marylcbono  iLontJon).  .\t  the  ine«tiiig  of  the  Borough  Comic" 
last  w.-.k  Aid  l>iiii.  an  Watson  snkl  Ih-  had  I"  f.nni.un.e  the  restgnn- 
tioii  of  Ml    .X.lliitfb  Seabi...ik.lbc  hciki..;  '  H,..plc,tririty 

iiii.lcrl.ikiiii:       .\"   (xist    clminnaii  ol   th.-   '  "'   had   bei'ii 

ass...  iat.-.!  with  hini  b.r  several  >Tars.     l>i"  .c,  wbH-hwa* 
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■a  trying  period,  their  whole  association  was  harmonious.  Mr.  Sea- 
brook  had  been  appointed  to  a  position  of  national  importance,  and 
the  Electricity  Committee  had  accepted  his  resignation  with  the 
greatest  regret. 

National  Kitchens. — Of  the  three  National  Kitchens  to  be  estab- 
lished in  Hackney  (London)  one  is  to  be  fitted  for  the  use  of  gas 
and  two  for  electricity. 

The  Electricity  Committee  is  to  provide  the  electric  cooking  apparatus, 
at  the  same  price  as  the  apparatus  in  the  gas  kitchen,  and  maintain  the 
two  electric  kitchens  at  the  same  price  per  kitchen,  as  the  gas  kitchen. 
The  Electricity  Committee  will  further  supply  fuel  and  electrical  energj- 
to  the  electric  kitchens  at  the  same  price  per  portion  served  as  the  cost 
of  fuel  per  portion  scr\cd  in  the  gas  kitchen. 

ShefSeld. — The  Electric  Supply  Committee  report  that  negotiations 
had  taken  place  on  the  basis  that  the  cost  of  linking-iip  cables- 
transformers,  &c.,  for  connectmg  the  Sheffield  and  Rotherham  power 
stations  would  be  approximately  £50,000. 

It  is  estimated  that  the  annual  expenditure  will  be  £4,000,  of  which  it 
had  been  assumed  that  each  Corporation  will  pay  one-third  and  tlie 
-Ministry  of  Munitions  one-third.  It  has  now  been  arranged  tliat  Shef- 
field Corporation  will  pay  the  whole  cost  and  bear  the  cost  of  the  repair 
and  maintenance  of  the  works,  which  shall  be  their  property.  In  view 
of  this  arrangement  and  on  the  understanding  that  the  llinistry  of 
Munitions  wnU  contribute  one-third  of  the  capital  cost  of  the  works, 
Rotherham  Corporation  will  make  a  deduc  tion  from  the  price  to  be  paid 
for  current  supplied  by  them  to  Sheffield  under  the  present  scheme  at 
the  rate  of  £130  per'milUon  units  sold  (=00312d.  per  unit)  up  to 
lO.tXW.iXlO  units  a  year. 

Stretford.— The  salary  of  the  electrical  engineer  (Mr.  R.  Rowland) 
has  been  increased  by  £2.5  per  annum. 

Swansea. — The  electrical  engmeer  (Mr.  .1.  W.  Burr)  has  been 
directed  to  obtain  j)rices  for  the  supply  of  coal  conveyors  for  taking 
coal  from  trucks  to  the  front  of  the  bcilers. 

Electric  Traction. 

Bradford. — In  rt-sponse  to  the  rc(|ucst  of  the  Tramways  Com- 
mittee, the  Admiralty  have  decided,  with  great  reluctance,  to 
release  the  tramways  manager  (Mr.  Spencer),  and  they  thank  the 
Council  for  their  patriotic  sjiirit  in  lending  Mr.  Spencers  services  to 
the  Admiralty  for  ]'i  months. 

The  Board  of  Trade  inspector  (Col.  I'ringle)  has  issued  his  report 
on  the  tramway  iu-cident  which  took  place  on  Feb.  I  on  the 
AUerton  section  of  the  Cor|K)rution  tramway  s. 

A  car  which  wan  travcllinK  along  .Allerton-road  left  the  rails  on  tho 
curve  at  the  juni'tjon  of  that  road  with  Chapel-lane  and  overturned, 
^*Multin^  in  one  d<-ath  and  injiiries  ttt  nineteen  pa-s-Hcngcrs. 

Col.  PringlcV  I  oni'lu.iion  is  that  the  arcidcnt  was  caused  by  speed  very 
much  in  excesi  of  that  autboriHcil.  and  tluit  there  was  no  failure  in  brake 
or  other  t«|ui|>nient  to  acrount  for  the  lii^;h  sfK^ed  attained.  Kog  and 
darkncM  Bp|M-ar  to  have  U-cn  contributory  factors,  to  the  c.\tent  that  the 
<lriver  may  havr  mixtaken  bin  actual  whcreabouta.  He  rcconiniends 
th»l  the  iM<li-  indicAtinK  the  eornpulMory  Htopping  place  be  altered  in 
(WMitlon,  ond  the  olop  prii|HTly  cnfomoil  in  future  ;  that  certain  allcra- 
tionn  \»-  mad'-  in  tlin  >i|i<-cd  rcunlationH  for  ,\llerton-road  ;  and  that 
danKcr  (xiiMti,  i.uih  «■«  ll<mrd  of  Triiilo  iiimpul.iory  stop])ing-plaecs,  bo 
imliralt'd  nt  touhl  by  kouh'  iihUmmI  of  lighting,  nuch  as  a  red  lamp. 

Electrical  Vehicle  Charging  Stations.— The  (ieneral  Vehicle  Co. 
J,  ,>viiitbiirii|ilon  rou,  IIoIIumm.  W.C.  I.  Iiat  publiribed  a  map 
(with  keyi  of  the  chiirginu  htulionM  f<ir  eh-clric-  vehicles  within  a 
rsdiun  of  20  milni  of  lyindori. 

iin- reprcw'iitril  by  ntiniU'rs,  l>ut  tlic  key  gives 
•  I  till'  rharKinK  Htotionx.  leli-phone  nuniU'rn, 

■    111  !«■  nuidi-.   nnil    other  uwful  inforuiation. 

I  iindKivrii  till-  iniiin  and  mumic  of  the  siMiindary 
pfii-  uwful  hinlx  to  driviTM,  the  inlentioii  JM'ing 

rtii'il  in  Ihi-drivcr'H  |M>i'ket.  'I'he  loinpany  will 
I"'"'  "(  llic  rihip  til  any  of  our  rcadiTs  who  may 


III'    , 
mi'l 

•ri ,. . 

roada.    <»ii  ' 
thai  I  hi-  II. 

<l.-.ir.   to  l.;| 


Ex-Soldlen  u  Tramway  Employees.  The  Home  Secretary  \mn 
madi-  nil  order  Mhercliy  Ih'i-micn  to  nil  an  condnetorH,  and  on  special 
rn  oinnieiidntloii  ii(  the  priiprietorH  ait  driviTH,  of  tramcarH,  in  tlw 
Mrlrop  ill.  miiv  Ik-  granted  by  the  I'olice  to  diwharged  wddlcrs  and 
-«ih,r«  ..I  li.i-t  111  yeiim  old  wiio  an  phyMirally  lit  for  llic  work. 

ClaM(OW.  A  *id.  .  oiiiiiiiltM-  iif  the  TraniwaVH  CoMiniiltee  Iuih  been 
fonneil  to  r<-|i«rt  ii|Kin  llir  llnaiieiiil  |MMition  o(  the  tramway  midor- 
takiDK,  "nd  to  ioimiiiIit  llie  i|iii«(loii  of  a  reviHioM  of  fares. 

Laneattcr.      A  U.<<.  Ilonrd  ini|Uiry  luml ii  lirhl  into  (lie  applcla- 

lion  of  lli>-  Cor|Nirnlioii  lor  a  proMKiniial  ordiT  enabling  tbi'iii  to 
iWTfnif  thr  iiiiiiiImt  of  rlritrii-  iifiinibiineH. 

C.Min.  il|.,r  T  \Vilkiii«..ii,  •hnjrniaii  nl  Ihi'  Trniiiwav.  I  ntiiinilti'e,  Knid 
that  iip"n  111'  Ihii"  1  !■ .  Irm  'buMx  run  i|iinii|{  Ihe  jmst  vi'ar  llirre  wan  a 
profit  .,(  Ui»r,n  V4 „.l  ITOii     Tl..r..  «,..■.„.»  (,..,,    l..i-..Bndit  Wan 


proposed  to  run  12.  The  increased  service  was  the  outcome  of  recom- 
mendations by  a  Government  department.  The  estimated  cost  of  the 
additional  eight  was  £1,100  lo  £1,200  each.  The  successof  the  Lancastrc 
electric  service  liad  induced  Morecambe  Corporation  to  seek  powers  to 
run  a  similar  service. 

Northampton. — The  salary  of  the  tramways  manager  (Mr.  M'Mahon) 
has  bieii  increised  from  £350  to  £400  per  annum. 

.  Foreign   Notes. 

Manchuria. — A  British  consular  report  from  Dairen  states  that  the 
Electrochemical  Industry  Co.,  of  Tokio,  has  installed  plant  at 
Fiushun  for  the  production  of  carbide  sulphate  of  ammonia,  &c. 

Morocco. — The  British  Consul  at  Fez  reports  that  the  company 
holding  the  concession  for  electric  supply  in  that  city  hope  to  import 
sufficient  plant  to  generate  2,250  kw.,  and  to  have  it  working  bx 
January,  1919. 

The  electrical  plant  has  been  ordered  in  France.  It  is  hoped  to  utilise 
the  water-power  of  the  Oued  Ben  Kherareb  Falls  after  the  war,  and 
supply  current  at  Mequinez  as  well  as  at  Fez. 

The  Electrical  Industry  in  Germany. — From  repoiti  inf.  e  Geiman 
newspapers  it  is  evident  the  electr  cal  lulustry  has  lately  experienced 
exceptional  difficulties  in  obtaining  supplies  of  raw  materials. 

Owing  to  the  recent  reduction  in  water  power  due  to  the  cold  weather, 
electricity  works  in  Munich  are  compelled  to  work  at  higher  pressure 
on  week-days,  thereby  increasing  their  coal  consumption.  According 
to  the  "  Ncustc  Nachrichten  "  it  is  now  provided  that,  where  necessary, 
work  in  Munich  armament  industries  shall  be  suspended  on  a  week-day, 
and  that  Sunday  labour  shall  be  substituted,  in  order  to  enable  electricity 
works  to  utilise  the  water-power  hitlicrto  unused  on  that  day. 

The  coal  shortage  is  creating  a  more  difficult  situation.  The  Imperial 
Commissary  for  Coal  Distribution  has  imposed  further  restrictions,  and 
the  coal  supply  to  electricity  works  will  be  reduced  "  to  about  70  per  cent, 
of  the  intended  quantity,"  and  it  is  stated  that  stoppages  in  the  coal 
supply  must  also  be  reckoned  with.  Consumption  must  therefore  be 
duly  restricted  in  order  to  avoid  as  far  as  possible  a  complete  stoppage." 

Severe  tramway  restrictions  are  to  be  effected  in  Berlin,  and  the  elec- 
trical works  of  greater  Berlin  are  at  the  limit  of  their  output  capacity. 
"  partly  due  to  the  erection  of  a  good  deal  of  new  electrical  plant  by  large 
consumers."  Dresden  is  also  suffering  similar  difficulties,  and  the 
authorities  there  have  issued  an  order  prohibiting  the  use  of  electric 
motors  on  working  days  between  4  and  8  p.m.,  and  restricting  the  hours 
during  which  electric  light  may  be  used  by  shops  and  other  business 
premises.  Drastic  restrictions  were  effected  in  the  Bremen  tramway 
service  as  from  Jan.  8,  owing  to  the  Metal  Collecting  Office  expropriating 
the  trolley  wire  which  the  authorities  were  obliged  to  surrender. 

Miscellaneous. 

Application  for  Leave  to  Amend  Specification.— Mr.  H.  A,tiill,  en 
behalf  of  the  United  States  Light  &  Heat  Corpn.,  seeks  leave  to 
amend  the  specification  of  letters  patent  No.  113,258,  for  "  Improve- 
ments in  variable-speed  generators  and  storage  battery  systems. 
Particulars  of  the  pr;)|)oseil  amendment  were  published  in  the 
"  Official  Journal  (Patents)  "  of  April  10. 

Education  Estimates. — The  Civil  Service  estimates  dealing  with 
education,  scientific  and  industrial  research,  &i\,  have  been  issued 
for  the  year  ending  March  31,  1919. 

.\  total  of  £l(i:i,:i."iO  is  allooatcd  for  scientific  and  industrial  research, 
including  £«9,7."i(l  for  tlic  National  Physical  Laboratory,  £7,000  for  the 
l''uel  Rcscaiidi  Station  and  £.")(),r)00  for  grants  for  investigation  aiyl 
research,  which  will  be  distiibutcd  by  a  Committee  of  the  Privy  Coimcil. 
'I'he  net  total  alhxuUcd  to  the  Hoard  of  ICdueatiim  is  £19.200.705,  an 
iiicn-asr  of  £1<I0,02.").  Under  tliis  bend  tbcic  is  a  sum  of  £;J2,ir)0  for  the 
Imperial  College  of  Science  and  Teelinoliigy  and  Chelsea  Physie  (inrdcn, 
£i:i,4;t,'i  foi-  tlic  Science  Mu.scum.  £1  .."iOS.r)7(i  for  exiH-nditure  on  secondary 
Hcliools  and  jmpil  Icaolicrs,  &c.,  and  K422,2ll'.t  fur  the  training  of  teucbcrs. 
A  grant  of  £(),O00  is  made  to  the  Knyal  Society.  £:!.000  to  (lie  Sulur 
PliVMicH  Observatorv,  £22,500  to  the  .Vletcoroloitiial  Olbec  ami  C!)0.ll2i; 
to  the  Mrilisli  Musc'uni. 

The  New  National  Service  Order.  'I'be  Order  is.sncd  by  the  Direc- 
tor-(Jenerul  of  Niitionid  Service  (Sir  AiicUbuid  (lohle.s)  last  week,  aiul 
which  comes  into  force  on  24tb  insl.,  will  have  the  elTect  of  with- 
drawing exemptions  in  tbousamls  of  cases.  This  does  not  alTecl 
the  certificates  held  by  miners,  transport  workers  and  munition 
workers  uniler  the  schedule  of  protected  occupations. 

In  the  triidcH  mentioned  in  Part  I.  of  the  Schedule  men  in  category 
A,  H  I  or  C  I.  or  (iiadc  I  nr  2  iind  up  to  the  age  of  4;t  are  deprived  of 
exemption.     I'licse  arc  iiuiiiily  luxury  Iradi^s. 

Men  in  the  triidcH  in  Part  11.  also'lose  their  excmiition  if  they  are  in 
Category  .\  .ir  Cnidc  A.  or  have  not  been  pined  in  a  Medicnl  Category 
or  (Iraiie.  These  iii<liidi' :  engineering  works  and  fciundries,  foremen. 
II  born  in  or  after  ISHfi  ;  litter,  turner,  erector,  pattern  maker,  moulder 
or  oilier  skilled  wnrknnm  if  born  in  or  after  I8H;I,  ami  all  other  classes 
of  workmen  in  enKine<uing  works  and  foundries  not  specified,  if  bom  in 
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The  exemption  of  men  of  the  following  classes  under  the  medical 
classes  mentioned  for  Parts  I.  and  II.  of  the  Schedule  are  withdrawn 
if  the  men  were  bom  in  or  after  the  years  mentioned.  »Engineman  or 
engine  tenter,  including  driver  of  works  locomotive,  1883  :  steam  power 
crane  driver,  1883  ;  *steam  boiler  fireman,  1883  ;  maintenance  and 
repairing  staff — mechanic,  electrician  or  electrical  fitter,  mill  joiner, 
bricklayer  or  other  skilled  man  wholly  or  principally  engaged  in  the 
maintenance  or  repair  of  his  employer's  plant,  machincty.  or  tool.s,  188.") : 
machine  tools — tool  maker,  tool  fitter,  tool  setter,  die  sinker,  tool  harde- 
ner, 1890. 

•  If  the  man  is  the  only  man  of  his  occupation  in  his  shift,  his  certificate 
of  eNcmption  is  not  withdrawn  although  otherwise  it  comes  within  the 
terms  of  the  .'vhidulc. 

Winding-up  Petition. — A  petition  for  ■winding-up  Carl  Zeiss 
<Lontlfn)  (Ltd.)  has  been  presented  by  tlie  Board  of  Trade,  and  will 
be  iicard  in  the  High  Court  on  April  lli. 

Tenders  Invited  and  Accepted. 

E.H.T.  and  LT.  Switchgear. 

Nkwport  (.\1o.n.)  ('()r[)oratioii  invite  tenders  for  e.h.t.  and  l.t. 
switchgear.  Forms  of  tender,  s|)ecitication  and  drawings  from  the 
borouph  electrical  engineer  mul  tramways  manager.  Mr.  A.  Nichols 
Mo<Mc,  M.I.E.K.  Tenders  to  the  town  clerk.  Mr.  A.  Newman,  Town 
Hall.  Xirwport,  Mon.,  by  10  a.m.  May  I.    See  also  an  adverli-iement. 

Switch  Panel. 

.M AN(  iiKsTEP.  Klectricity  Committee  require  tenders  by  10  a.m. 
April   24  for  supiily  and  erection  of  d.c.  machine  panel  for  con- 
irolling  2,tX)0;2,4()0  kw.  motor  converter  at  Dickinson-.street  .station. 
S|(e<iticati<)n  from  .Mr.  F.  F,.  Hughes,  Town  Hall,  Manchester. 
Cooling  Tower. 

Srsi)ERr..ANi)  CoriM^ration  invite  tenders  for  the  supply  and 
■erection  of  one  forced-draught  c(X)ling  tower.  Specitication  and 
tender  from  the  general  manager,  .Mr.  .Mfred  .*<.  Blackman.  Klec- 
tricity DfiiccH,  Dunning-street,  Sunderland.  Tenders  to  the  town 
clerk,  .Mr.  H.  Craven.  Town  Hall.  .><iiiid.Tlaiicl.  by  lirst  post  April  24. 
A'ee  nditrlimmfiit. 
Boilers,  Economisers,  &c. 

Dl'BLlN  F,le<tricity  Committee  .'~^up|ily  rcipiirc  tenders  by  noon 
April  2:5  for  the  su]>pl\  anil  installation  of  wator-tube  boilers, 
economisers,  jiinnps,  pi|>euork,  bdler  .s«-atings,  Huework,  &<•..  at 
ttheir  I'igeon  Hous*-  generating  station.  Sjiecilication,  &c.,  from  the 
City  Klectrical  Kngineer. 
Turbo-alternator,  Converter,  &c. 

I'l.v.Miii  TU  I  oriKir.itidii  rc(|nire  tenders  by  .•\pril  2U  for  turbo- 
allcnuilor.  (unvrrln,  transformers  aiul  switcligear.  ."^pei-ifications 
from  the  H<'ri,ugh  Kli-diical  Engineer. 


Business  Items. 

ilessrs.  Ferguson,  Pailin  &  Co.  (Ltd.).  electrical  engineers,  Open- 
shaw,  Manchester,  have  o]>ened  an  otlice  at  37.  Norfolk-street, 
Strand.  London,  W.C,  in  order  to  give  better  attention  to  their 
numerous  clients  in  the  Ix)ndon  area.     Telephone,  City  o47. 

Plant  for  Sale. — .-^n  advertiser  has  for  sale  two  550  b.h.p..  two 
100  B.H.P. .  and  one  12  b.h.p.  slip-ring  type  motors. 

Patent  Development.— The  owner  of  patent  No.  8.<i54  1914,  for 
■■  Keyboard  type-iierforating  apparatus."  desires  to  license  or  ^U 
the  iiatent  fights  in  this  country  for  Great  Britain.  Applications  to 
Messrs.  E.  I'.  Alexander  &  Son,"  30«,  High  Holborn,  London,  W.C.I. 

Pole  Line  Contracts.— The  British  Insulated  &  Helsby  Cables.  Ltd., 
of  Frescot.  Lanes,  has  issued  a  list  giving  particulars  of  174  con- 
tracts for  ])ole  lines  in  hand  or  erected  by  the  company  in  the  United 
Kingdom  at  Dec.  31,  1917. 

The  li.st.  which  is  <onfine<l  to  lighting  and  industrial  power  lines,  shows 
that  the  company  has  executed  contracts  for  33.5  miles  run  of  overhead 
ec|uipment  for  lines  ranging  from  220  to  20,00l>  volts,  and  at  the  latter 
voltage  37  lines,  covering  12ti  miles  of  equipment,  were  erected.  The 
list  also  gives  some  information  regarding  Prescot  |X)le  line  accessories,  • 
suspension  insulators,  inverted  terminal  boxes,  &c. 

Liquidutioiis,   &c. 

A  meeting  of  creditors  of  the  Electricity  Supply  Co.  for  Spain 
(Ltd,)  will  be  held  at  Dunster  House,  Mincing-lane.  London. F..C. 3, 
on  .^I'.ril  24. 

.\  meeting  to  receive  an  account  of  the  windiug  up  of  the  Electric 
Utility  Co.  (Ltd.)  will  be  held  on  May  23  at  50  &  51.  High  Holboni, 
London,  W.C.  2. 

Calvert's  Circulation  Fuel  Econjniiser  (Ltd.)  is  being  wound  up 
voluntarily,  and  Mr.  F.  .1.  Drane,  30,  .John-street,  Bedford-row, 
Ijinilon,  W.C.I,  li.is  been  appointed  liquidator. 

Deed  of  Assignment.— t'laims  against  Basil  (.'has.  Ccus«>ns.  elec- 
trical engineer.  W\rc  IWk,  and  (>.  .\lbert-Kquare,  Fleetwood,  under 
a  deed  of  assignment  execute<l  by  him  on  .'niy  28,  1917.  are  to  be 
sent  bv  May  3  to  Mr.  .las.  Todd.  18.  Birley-street.  Blackpool. 


<'ava.n.  —The  (iuarilians  have  acceyled  the  tender  of  Edmundson's 
IClectricity  ("tirponitiou  for  the  supply  and  erection  of  a.  storage 
buttery  (i'liOl),  ovi-rhead  mains.  Ac.  (t(ll5),  and  an  iivcrhe:ul  main 
to  the  tuberculosis  hospital  (t:i2K). 

(;i.AM<i(iw.-The  Tramways  Coiumittee  has  accepted  the  tender  of 
T.  Bolton  tt  Sons  [  .r  rail  i.onds.  and  that  of  I'ilkington  Bros,  for 
gla.ss. 

SiiKKFiKl.ii.— The  Council  lia-<  jiccpted  the  lender  of  the  Stnveley 
Co/d  *  Iron  C(i..  fur  supply  :ind  creelion  of  eirenlating  water  dis- 
charge pipes  at  the  new  power  stiitioll. 

AppoiiWniciitM  >'iicaiit  un«l    Fillod. 

An  clc,  tni  ai  enKuiccr  is  iri|uired  to  lake  .  barge  of  ehi  trie  supply 
in  Africa,  Applications  to  Mr.  W  .  M.  .Mordey.  H2,  Viitoria- street. 
8.VV.  I.      Sr,   „'lirrlUrmrn(. 

An  advert L'^ci  rM|uirrs  an  electrical  laboratory  awtislant  for  stan- 
durdisalioii  of  niitrinnenls  and  mnterinls  and  general  r<'«ieareh  work. 

A  mcidiiiniiiiiii  »itli  e>[|i<>rience  In  i'on'«lruiiion  of  neientitic  insirn 
nient*  in  r<i|uirei|  in  Ayrhhire.     Srr  mlnrlisnurnl. 

A  meter  lest  room  awiiitniil  >-  !•■, •■••.■.[  «iili  i-.k-I  ex|)orience. 
Hu  advtrdirmrni. 

Mr.  A.  ( :ree.l.  i.(  |lurnlr\ .  lint,  'm  .  ii  .i|.i ii>>i  in.  ler  -iipirintemlent 

to  the  Cnli'ilttii  Eh-clric  Supply  ( '.ir|H,rnlion  a(  a  i luieiii  iiig  mihiry 

of  i::><»0  |MT  aniiiMii  plus  H>  p>r  rent  w.ir  boiiii.  and  i;4tl  jht  \e«r 
living  ulliitvance. 

(tldhani  Council  has  np|><iiiil«d  Mr  Win  <  b.iuilicrlnin  joint  gt'iirral 
manager  of  the  ile.  triclly  drpartiiictit,  ni-nrral  mannger  of  the  Cor 
IMiriition  tranivMnn,  m  siiecessi  ill  to  Mr.  1'  Krictley.  who  ban  bifii 
»pp  lilllcd  ilepiil\   iiiaiiagrr  of  the  I.ixerp  .  .1  lr.iiii«i>ys. 

Mr.  A.  H.  Shiipley  hint  Imh-ii  app>liit(.<l  il.'|iiil\  .•li'<  lne«l  rngiiirrr 
ot^ltath  at  i:\'i:>  per  nnniun. 


Companies*    Meetins>.s  and    Keports. 


Chelsea  Electricity  Supply  Co.  Ltd. 

The  annuni  ordinary  gcnernl  nieelintf  was  held  on  .\pril  10.  Mr.  W.  K. 
DvviEs,  the  chairniai)  of  thi-  t'onipanv.  pn-sidini.'. 

The  (  H 1 EK  ENC IN EEIJ  .\N1>  M AXAi : EH  ( Mr.  IVny  .Still,  M.I. H E.) 
having  n-ad  the  notiiic  convening  the  meeting  and  the  aiiilitors'  n-port. 

The  CII.MK.MAX  said:  Contlcmen.  the  accminis  U-fon-  us  are  so 
abnormal  that  some  detailed  examination  may  l>o  desirable.  You  will 
notice  that  the  total  n'ceipts  nnioiinl  to  no  less  than  £.Stt,8»>0.  by  far  the 
largest  in  the  history  of  the  (  oiujwiiy.  This  is  an  incn-».'<i>  of  £10.:«H>, 
or  I3t  |"'r  lent.  over  the  pn'vious  year,  and  is  made  up  of  £0,200  from 
sales  '«f  current  nud  tl.ltMt  HuudrvMunll  accounts.  This  hitler  item  is 
prnclically  enliivly  profit  ou  siuiiil  mstallntion  work  doni-  for  our  con- 
sumer'', and  111  list  not  W  couMilen-d  as  part  of  the  ordinary  revenue  of  • 
supply  ('oiii|>anv.  The  costs,  however,  have  risen  in  greatrr  pn>iM>rtiou. 
mid  lin-  ll.M.tMKi,  as  agiiin-l  £44,lHHI.  The  iloui  on  the  ex|»Miditur«'  side 
which  b««  worked  out  to  our  advantage  i>  income  t«\,  which  show-n  » 
n-duction  of  £I,IHM>.  The  n-sult  of  our  trading  is  sn  lucn-n.-te.!  pr.>fil  of 
CI  IHKI.  We  have  nii!<ed  our  price  to  conHumen.  by  20  (nTcenl.  and  have 
given  notice  of  n  further  iucrea-.-.  of  10  (s-r  cent,  to  nccriic  from  the 
D'adiiig  of  melen.  «l  Manli  i|iiiirler.  .\  »iil»Tfici«l  exnmiualiou  of  the 
iiccounis  might  lead  one  to  n»iime  thai  the  iii.  nMird  pnilit  i'  due  to  the 
iiiireaiMd  rates  .  hnrged.  which  f  far  (n.in  being  the  ca.-v  The  units 
Mild  an-  4I17.IHHI  iiiori-  than  iii  \\v  pn-viou*  year  ;  this  iii  il-rif  mean-  »u 
incnsMil  profit  of  Cl,iKHI.  .\ddinu  I"  ihii.  the  incn-a-eil  pp>fit  of  CI.KK* 
iinderthe  heading  of  sundry  suinll  n.count«.  and  the  Having  in  income  tax 
of  tl.iMlO.  our  ac.Miimt..  «houlil  »how,  if  the  ri«-  in  o-l,  had  been  no 
gnnler  than  the  in.  ns'nd  lakiiigr.  n-sullina  from  the  in.  n-a-s-d  pnc.>, 
an  incnni«.l  pi.>fil  »f  £.'«.70O.  bill  «-  a  mailer  ..f  fact  the  iiicn-aw.l  pn.lit 
1.  a,HOO  oiilv.  The  iucre»i»d  ....I-  have  thrn-f..r.-  ex.  .imI.-.1  the  iii 
,nii«Ml  n»riuie  line  to  incn>«sr«t  pnee«  by  u..  le»«  than  £I.S<HI  T» 
arnve  nl  ..iir  .li-lnbulnblo  profits  then-  lUUM  t<e  n.l.le.1  to  llie  in.  n  «vi 
protil  ..1  t;i,llOO  two  ini|H>rt*ul  mbi.lioii"  in  the  ttnuuinto  t"  l<e  .I.-.!"  '•  I 
(n.m  pn.lit.  Ul..n-  llir  rale  ol  .livi.lcu.l  .  «ii  l«-  arrived  si.  Ou,  >  . 
saving  ..(  £l.2nO  ill  interr.l  ..n  drUuHin-  "I.,  k  "lur  to  ..ur  hsvmt  1.^  n 
able  to  .i,'.|.iin-  ami  .an.el  a  .  ..n.idrrabl.-  «m...int  ..f  the  -!-«  k  ;  an.)  the 
other  ..I  t-MMi  ..wing  I.,  the  eliuiination  ..I  the  annual  ■mount  hitherto 
r.-..Min-.l  I..  !«•  --I  a'l.le  lor  ilclicnlure  .l.«  k  pnuuuni  rr.lrnipti..n  fund. 
Then-  1-  ll.ii-  «  i.riii«iirnl  .aving  ..I  £2.»MHi  ■  year.  whi.  Ii  i»  »  bill  jii.tih_ 
,„l,on  I.Tlhe  .  «ul...u.  liuau.ul  |s.li.  y  which  y..«r  D.rr  l.-r.  hsvr  pursued 
for  the  l««l  bw  ve«r<  Tbl.  i.  nearly  e.iiisl  I"  •  .liviileml  ..I  I  1"  •  •  •  "' 
on  the  ..r.liMarv  .liarr.  sii.l  !•  helping  u«  lo  Is-sr  the  bunlen  ..I  Ih.  ■< 
tiiiir.  in  whiiii  we  fin.l  ..urwUr..  The  n-ult  I-  w-r  hsve  sn  .n 
profit  (or  .b.lributi.ai  ..(  Iu-..WHI.  tl.WIO  ..(  whi.ih  we  dex..|e  I.,  n 
Ihe  .hvi.len.l  t..  .%  |»-r  .-..Mt..  sn.l  tl.oiHt  t..  wnling  dowti  in«<stm.  iil». 
The  inrn-aw  m  pricr  to  ..ur  eonMinirn.  now  «in..unts  lo  :i«  |«T  .eiit.  on 
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the  pre-war  rate  and  compares  favourably  with  the  rise  in  the  price  of 
gas,  which  in  the  ease  of  the  two  principal  London  gas  companies  is 
53  per  cent,  increase  in  one  case  and  66  per  cent,  in  the  other.  Turning 
to  the  prospects  for  the  current  year,  I  can  only  echo  what  the  chairman 
of  nearly  every  electric  light  company  has  told  his  shareholders — that 
we  are  in  for  a'diffieult  and  anxious  time.  In  addition  to  the  continuing 
rise  in  rates  of  wages,  we  are  faced  with  the  fact  that  under  tlie  operation 
of  the  new  Order  by  which  aU  domestic  consumers,  with  the  exception 
of  the  verv  .small  ones,  must  reduce  their  demand  by  one-sixth,  we  must 
look  forward  to  a  decreased  output  for  the  current  year.  The  latest 
increase  in  price  of  10  Jier  cent,  will  not  compensate  for  the  recent  in- 
creased cost  in  wages  and  materials,  let  alone  affording  any  compensation 
for  the  demand  on  us  being  compiilsorily  reduced.  Our  work  has  been 
carried  on  under  continually  increasing  difficulties.  Our  chief  engineer 
and  manager  (Jlr.  Still)  and  our  secretary  (Mr.  Cluer)  and  their  staffs 
have  rendered  us  devoted  service,  and  1  am  glad  of  this  opportunity  of 
acknowle<lging  the  fact.  I  now  beg  to  move  the  adoption  of  the  report. 
Major  WOODS  seconded  the  resolution,  which  was  carried  unani- 
mously. The  retiring  Director  (Mr.  H.  R.  Beeton)  was  re-elected,  and 
the  auditors  (Messrs.  Cooper  Bros.  &  Co.)  were  re-appointed.  A  vote 
of  thanks  to  the  Chairman,  Directors  and  staff  was  Massed. 

BRITISH  ENGINE,  BOILER  &  ELECTRICAL  INSURANCE  CO.  (LTD.)— 
.\t  the  annual  meeting  last  week  the  chairman  (Mr.  R.  Charles  Long- 
ridge)  said  that  there  had  l)een  a  marked  development  in  the  business 
of  the  Company,  the  insix'ction  fees  and  premiums  having  increased  to 
£141,875,  against  £125.851  in  the  pre\'ious  year.  The  explanation 
of  the  increase  was  that  a  very  large  amount  of  additional  electrical 
plant  had  been  insured  with  the  Company  in  order  that  the  owners 
might  have  the  benefit  of  the  Company's  inspection  services.  Many 
firms  had  candidly  told  the  Company  that  whilst  in  the  past  they  had 
lieen  prepared  to  lun  their  own  risks,  they  now  felt  that  with  plant  in 
charge  ot  insufficiently  experienced  workpeople  it  was  desirable  to  take 
the  precaution  of  having  it  under  independent  inspection  with  a  view 
to  preventing  stoppages.  Other  clients  had  been  much  impressed  by 
the  incn-ased  cost  of  effecting  repairs  and  were  also  influenced  by  the 
fact  that  it  w^s  an  advantage  in  the  event  of  a  breakdown  to  have  the 
OjwistaDce  of  the  Company's  engineers  both  in  deciding  what  repairs 
Hhoald  be  carried  out  and  in  attending  at  the  repairing  shops  to  see  that 
the  work  was  >atisfa<torily  completed.  He  felt  they  were  performing 
a  work  of  great  national  imjKjrtance  through  regular  inspections,  by 
obviating  the  ncccssitj-  for  repairs  and  thus  relieving  the  strain  upon 
workahofw.  I'rovision  had  Ix-en  made  for  writing  off  further  dcpre- 
•  lation  of  investments  to  the  extent  of  £4,9115,  and  after  making  provision 
for  a  final  dividend,  the  total  funds  of  the  Company  were  £18.'),462. 

tfASCOMI  WIEELE88  TELEGRAPH  CO.  OF  AMERICA  (LTD.)— The 
report  for  litl"  stat«s  that  following  the  dei  laration  of  war  with  Ocrmany, 
the  Director  of  Naval  ('oiiimunications  took  over  all  radio  stations  in 
I'nited  States  and  possessions,  and  commercial  traftic  was  suspended. 
The  .Maiwachuwtts  stations,  intended  for  communication  with  Scaiuti- 
iiavia  and  KuHxia,  and  now  in  course  of  construction,  had  also  been 
■  onimaiiih-ered,  and  the  work  of  completion  was  being  pushed  f(U'ward 
.!«  rapidly  ox  poaaible.  .\ll  I  how  stations  were  operated  or  will  be 
o|«r«t<'d  for  Oovemmeiilal  and  public  message  traffic,  subject  to  censor- 
ship. KeajMinnble  rental  iom[)ensation  arrangements  had  been  agreed 
upon,  bamid  on  the  Company  s  investment  in  (certain  plants  and  on 
ixtiniBl'd  traHii  "-nniings  under  normal  c:onditions  of  others.  The 
I  onipaiiy  lind  l.iiiit  twc  lurge  additions  to  its  factory  in  .Vhlene  (New 
.l>r-- yj  iiii'l  Mil-  iMtMfi  .1  III  building  a  third  addition,  mi  that  it  had  more 
11,111.  i.,M..i  1'.  ,  .ipariiy  of  iti  works.  The  Company  had  inurcased 
'•-  lor  the  I  mining  of  wireless  o|Krators,  and  was  financing 

III'  oc  of  junior  engineers  to  deal  with  the  many  problems 

"'  jiiiralioii  and  production.     Through  tin;  organisation 

•■•  '  >i>  Win-li'n.  Telegraph  and  Telephone  Co.  the  zone  of 

"■  '  '  e»lend«'fl  to  iriver  all  the  AmericanH.  The  now  Cora- 

I'"  I'  on  .,(   l.ii.|i.|Hiwer  KltttioiiH  which  will  connect  up 

"•  '  the   Went    liidicH,   Central   and   South 

^"  <ominunic«tion.     The  ni-t    profits  for 

"  J.-i;t  for  n-wrve».  amounted  to   15<II7,772, 

■'"  '■      I'hi"  lin-  Ix'en  nddi'd  to  surpliiM,  Increasing 

"i    '  •!!•,  and  the  n'wr  " 


City    Notes. 


ALTRINCHAM  ELECTRIC  SUPPLY  (LTD.)— The  directors  have  declared 
a  dividend  of  3s.  lid.  jx-r  share  on  the  deferred  shares. 

ANGLO-AMERICAN  TELEGRAPH  CO.  (LTD.)— .\n  interim  dividend  has 
been  declared  for  the  quarter  ended  JIareh  31  of  15s.  per  cent,  on  the 
ordinary  stork  and  £1.  10s.  per  rent,  on  the  preferred  stock  (less  tax). 

DIRECT  UNITED  STATES  CABLE  CO.— A  final  dividend  of  2s.  per  share 
less  tax. has  licin  dcrlaied.  iiiaUing  4  per  cent,  for  the  year  ended  March  31 
(the  same  as  the  ]iirvi.iiis  year). 

EASTERN  TELEGRAPH  CO.  (LTD.)— The  Company  announce  payment 
by  warrants  on  May  1  ot  interest  for  the  half-year  ending  April  30,  on 
their  4  per  cent,  mortgage  debenture  stock.  The  transfer  books  of  the 
stock  wiU  lie  closed  from  April  25  to  30,  inclusive. 

LANCASHIRE  DYNAMO  &  MOTOR  CO.— The  permission  of  the  Treasury 
has  been  received  to  the  issue  of  50,000  new  ordinary  £1  shares,  at  a 
premium  of  7s.  6d.  The  present  ordinary  shareholders  will  be  entitled 
to  take  up  45.000,  and  the  staff  will  he  allowed  to  take  up  the  other 
5.000. 

SIR  W.  G.  ARMSTRONG,  WHITW08.TH  &  CO.  (LTD.)— The  directors 
state  that,  as  it  will  not  be  possible  to  complete  the  1917  accounts  for 
some  time,  tliey  have  decided  to  meet  preference  dividends,  and  pay  tot 
the  half-year  ended  Dec.  31  last  a  dividend  of  Is.  6d.  per  share  (tax  free) 
on  the  ordinary  shares. 

SUBMARINE  CABLES'  TRUST.— Holders  of  certificates  to  be  redeemed 
out  of  sui  plus  im  cimc  (aii-rued  to  loth  inst.),  and  desirous  of  surrendering 
their  certiliratfs.  should  lommunicate  with  the  .secretary  (Mr.  Sidney 
CoUett).  stalliiL'  tlir  lowest  price  they  are  willing  to  accept. 

VICKERS  LIMITED. —A  final  dividend  has  been  declared  for  1917  o 
Is.  (id.  per  ^liavc  (tax  free),  maldng  2s.  lid.  per  share  (12.1  per  cent.)  for  the 
year,  free  of  tax,  the  same  as  for  lOlli. 
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The   Round  Table. 

By  "  kVA." 

Mr.  Barnard's  soliloquy  from   "The  Chloride  Chronicle"  will,  I  am 
sure,  be  appreciated  by  station  men  : — 

THE  BATTERY  ATTENDANT   SOLILOQUISES. 

When  lugs  and  terminals  remain 

As  first  installed,  secure  and  clean  : 
When  acid  does  not  bum  or  stain 

And  verdigris  no  more  is  green  ; 

When  lead-lined  boxes  cease  to  leak. 
Or  pitch-pine  stands  to  rot  and  soak. 

When  taking  records  week  by  week. 
And  day  by  day,  becomes  a  joke  : 

When  E.M.R  and  .Sp.G.. 

Though  unrecorded,  pan  out.  right : 
\Vhen  Watts,  whatever  load  there  be. 

Come  smiling  up  throughout  the  night : 

\Vhen  cell-i'isnections  shall  reveal 

Exactly  where  the  niggers  are  :. 
When  plntc's  shall  cease  to  scale  or  peal, 

( )r  Indging,  try  to  burst  the  jar  : 

When  all  this  fancy  box-o'-tricks. 
Is  swe])t  away  for  something  plain   - 

Some  simple  reservoir  of  bricks. 
With  taps  to  till  it  .mm  the  main  : 

When  prudence  shall  not  lorce  the  wi.se 

T~  keep  wax  candles  on  the  shelf  : 
It  ic  id  by  then  has  censed  to  rise, 

111  Imiv  a  Hatterv  myself  ! 

'  '       '  A.  .S..li. 

«  4--  *  * 

'riiirty-Seven  Years   Ajjo. 

I  From  'I'liK  Ki.KiTKici.AN,  Aiiiil  hi,  IS'^I.] 
I'Kiis.iNAi..     IVof.  W.  K.  .Nyrltm  and  Dr.  Alder  Wright  are  to  bo- 
I'lcelftl  ('"cllows  of  the  lioyal  Siieiely  in  .lime  iii'Xt. 

Swan's  I.ami'  at  Nkwca.s'ii.k.  For  tlie  Inst  few  nights  one  of  tlie- 
prliieipal  Mfroeta  in  Newcastle  has  lieeii  illiimiiiatod  by  moans  ot 
Swan's  cloetric  Innips.  The  liglit  is  loporleil  as  being  of  a  purei 
sleady  winte,  pleii.saiit  to  the  eye,  mid  ilitViising  a  clear  glow  around 
the  apot  on  whieii  it  is  pliieed. 

KiiKKiMii  Mi'.iiAviiii'K.  A  Hentcr's  folegram  of  .V.|)ril  ItUh  says: 
"  It  is  asserled  that  the  Hoers  ref^lse  lo  allow  the  iiximstniclion  of 
llie  l<'legrap|^ Jiiic!*  Iii-yond  Colds! ri'iim."  Later  inforimilinn,  diilod 
fnini  I'ielerrnnril/biirg,  says  :  "  The  inspector  engaged  in  the  reeon- 
striietiiin  of  the  Transvaiil  tejeu'rapli  lines  has  been  threatened  by  the 
Uoei'K,  iind  ordered  \mrk  with  bis  men  and  nialerials.  They  arc- 
d i.dl-    .>|i|ioHed  til  teli'grapliic  I'liminimieatioiis 
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Notes. 


Electric  Furnaces  in  Steel  Making. 

TiiK  (■oiiiprrlicii.sivc  I'rcsiiliiitial  .\(iilre.s.s  delivered  by 
Sir  Kdhkrt  H.VKKiKi.i)  to  the  So(  iety  of  British  Ga.s  Indu.strie.s 
will  he  rriid  with  intere.st  by  hotii  mis  and  electrical  ennineers. 
It  will  ciTtuirily  afford  food  for  thought  to  gas  engineers,  who 
arc  rcniindi-d  that,  notwithstanding  certain  limitations  and 
the  Btatenients  on  the  part  of  gas  |ieople  that  electricity  eouhl 
never  replace  gas  tm  an  illuminating  agent,  r)r  could  jirove  a 
Herioiis  comjietitiir  in  cooking,  great  progress  has  been  made 
and  hi.storv  has  .thown  these  views  to  be  very  much  at  fault. 
On  tlie  other  hand,  the  address  give.s  the  electrical  engineer 
important  information,  and  should  induce  him  to  consider  the 
further  po8(tibilitii-s  of  using  electricity  for  heating  in  industrial 
operations.  One  such  ojieration  is,  of  course,  the  electric 
tnelting  and  refining  of  steel  and  the  production  of  various 
steel  alloys.  Hefore  the  war  the  progreiw  of  the  electric 
furnj|re  was  somewhat  slow.  Work  under  war  iionditioiifi, 
however,  hoH  demoMHtrated  to  the  full  the  great  value  of  the 
electric  furnace,  and  it  is  ik  startling  fact  to  realise  that  in 
(he  worl  ^  of  .Me.Hsrs.  Ifadfield  alone  ."ilj  million  kilowatt  hours 
weri'  used  in  I!»I7.  about  one-half  of  this  being  utilised  for  the 
purpose  of  elertric  melting.  We  iii'ed  scarcely  emphasise  the 
ejttrenie  importnnre  of  chi'up  energy  for  such  a  puriMieie.     At 

the  present   til perations  of  this  kiiul  can  be  carried  out 

without  iiiiieli  consideration  of  cominereial  i-dicieiic  y,  but 
with  tie  return  of  peace  the  i|Ueslioli  of  cost  will  Im>  ever 
before  II'  ,  iiiid  lliiiN  towns  witii  the  chi-apesi  supply  of  eleo- 
trieol  energy  will  be  at  a  gn-nt  advaiilage.  That  this  must  be 
■"'  i«  Apparent  at  onre  when  we  remember  that  50  million 
kilowatt  hours  IS  generally  looked  ii|Hih  lus  u  sjitisfaelory 
output  for  ipii'.    a  large  eleetricHl   iimlertjiking,  aixl  if  this 

output  ran   I'.     I, .1.11    by  A  single   Works   llii'   jMMisible  deinatlil 

for  reallv  .1.  ■.  in  the  near  future  ntust  be  ciuirmouii. 

'•  "»u«t  I  .1  that  the  electric  furiiAce  lint  only 

takrni  hiiKc  .{n  i.Mnes  of  eiu<igy  but  tlial  met4tllurgieAl 
opewtions  an-  r  irrird  on  eontiliunuslv  and  iheivfore  the  hmd 


factor  is  often  very  high.  Moreover,  the  power  factor  is 
reasonably  good,  so  that  from  every  point  of  \"iew  the  electric 
furnace  load  is  one  to  be  encouraged. 

Remuneration  of  Teachers. 

.V.NornKR  subject  to  wlmh  attention  is  called  by  Sir  Robert 
H.\DFIELD  i.s  the  inadequate  remuneration  of  teachers.  In 
1913-11.  for  example,  the  average  salary-  paid  to  teachers  in 
technical  and  polytechnic  institutions  was  onlv  £16-5  per  annum, 
comjiaratively  few  teachers  having  the  chance  of  rising  to  more 
than  £2.50.  A  reference  is  made  to  the  same  subject  in  the 
report  of  the  Committee  to  Enquire  into  the  Position  of 
Natural  Science  in  the  Educational  System  of  Great  Britain, 
witli  which  we  dealt  last  week.  More  than  half  the  amount 
spent  in  salaries  goes  to  professors  and  heads  of  departments. 
We  do  not  suggest  for  a  moment  that  professors  as  a  rule 
receive  more  than  sufficient — it  is  often  the  other  way  about 
—but  there  is  no  question  that  there  is  widespread  and  serioufl 
discontent  with  .salaries  and  prospects  of  the  junior  staff  of 
the  scientific  departments.  The  view  of  the  Committee  is 
that  the  best  way  of  improving  the  possition  of  the  junior  staff 
is  to  decrease  the  time  required  for  their  official  duties  rather 
than  to  make  large  increases  in  their  salaries,  kx  present  the 
tendency  is  to  require  so  much  teaching  work  that  these 
members  of  the  staff  have  few  opportunities  for  research, 
and  so  are  at  a  di.<iadvantage  when  competing  for  posts  for 
which  distinction  in  research  is  an  essential  (lualitication. 
We  are  in  full  symjiathy  with  this  view,  but  even  so.  we  think 
that  the  .salaries  should  be  raise*!.  The  be.st  teaching  cannot 
possibly  be  expected  from  men  who  are  reduced  to  being  inert; 
hack>. 


Coal  Conservation. 

Wk  give  this  week  an  account  of  a  discussion  whirh  took 
place  at  Xi'wcastle  on  the  Rejiort  of  the  Ct>al  Conservation 
Sub-Committee  and  which  may  be  regarded  as  the  counter- 
|)arl  of  the  discussion  which  wivs  held  at  .Manchester.  At 
N«'wcastle,  .Mr.  Vekxikr  presented  the  ciuse  from  the  point  of 
view  of  privati-  enterprise,  whereas  at  Manch<>ster  Mr.  PK.\Roit 
ilealt  with  the  matter  largely  from  the  inunici|>al  stAnd|K)int. 
It  IS  well  that  serious  contributions  should  be  made  bv  both 
parties.  Wi-  cannot  refer  to  all  the  points  raisisl  by  Mr. 
\"krxikr.  Many  of  them  are  familiar,  but  it  w  of  inter»'st  to 
note  that  his  incliiuition.s  are  not  so  much  ttiwards  verv  large 
power  stations,  which  pn-sent  certain  dilliculties  and  daiigern. 
but  to  very  large  generating  units,  such  o-s  SfLOOO  kw.  or 
.^D.iNNl  kw .,  thi'se  units  l»eiiin  laid  down  at  intervals  <>f,  sav, 
20  to  .'to  miles,  and  all  of  them  feeiling  into  a  high  voltage 
ring  main.  This  nu'tlnsl  would  get  over  such  dillicultie.«  as 
the  tinding  of  sullicieni  .  .ni.liii^mL;  water  at  on.-  point  for 
very  lanie  planl.s  and  i'  n  of  rail  transport  for  the 

supply   of   coal   and    Ih'  "f   ashes.     Moreover,    the 

probl.'iu  of  dealing  with  very  large  amounts  of  energy  in  a 
small  space  would  be  avokIi^I  to  some  extent.  It  ia  aUo 
inter."<iing  to  note  thai  Mr.  \'kiimkr  is  not  in  favour  of 
■•xclusively  overhiNtd  mains,  but  thinks  it  denirable  that  thn 
main  tninsinission  should  Iv  by  underground  eabUv,  nwr- 
head  lines  bi'ing  retiervoti  for  secondary  mains. 
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Curtailment  of  Lighting  and  Saving  of  Coal. 

Some  interesting  points  emerged  from  the  Paper  read  by 
Mr.  P.  S.  MiLLAK  before  the  American  Illuminating  Engineering 
Society  in  February  last  on  the  above  subject.  The  author 
gave  what  we  do  not  recall  ha\-ing  seen  presented  in  this 
country,  an  analysis  of  the  consumption  of  electricity  for 
lighting  in  the  I'nited  States  under  various  heads.  By.  far 
the  greater  proportion  of  lighting  comes  under  four  headings — 
residence  (24  per  cent.),  commercial  (22  per  cent.),  industrial 
(19  per  cent.)  and  street-lighting  (14  per  cent.).  It  would 
appear,  therefore,  that  the  directions  in  which  it  is  most  worth 
8a\ing,  from  a  statistical  standpoint,  are  precisely  those  where 
undue  economy  would  be  detrimental  in  causing  restriction  of 
output,  liability  to  accident  or  other  evi's.  Light  for  adver- 
tising, where  economies  may  justly  be*made,  only  forms  4  per 
cent,  of  the  whole.  After  examining  these  various  classes  of 
lighting,  Mr.  Millar  comes  to  the  conclusion  that  in  the 
national  interest  only  quite  a  small  reduction  in  constmiption 
is  practicable  :  indeed,  in  some  cases  (for  example,  in  industrial 
lighting),  he  thinks  the  national  interests  demand  more  light 
and  not  less.  The  changes  he  recommends  could  only  bring 
about  a  net  saving  of  360,000  tons  of  coal  per  annum — though 
we  are  bound  to  say  that  the  net  curtailment  he  deems  de- 
sirable (3  per  cent.)  seems  low  in  comparison  with  that  which 
consumers  are  being  asked  to  -make  in  this  country.  There 
are,  however,  other  directions  in  which  much  more  imposing 
economies  are  pos-sible.  Mr.  Millar  states  that  if  each  family 
instead  of  diminishing  its  lighting  were  to  reduce  its  daily 
coal  consumption  by  one  shovelful,  the  result  would  be  a 
saving  of  1.5,000,000  tons  per  annum,  which  approaches  the 
50,000,000  which  the  authorities  desire  to  save  ;  or  if  the  tem- 
perature of  the  interiors  of  buildings  in  the  United  States  were 
habitually  maintained  at  67°  instead  of  70',  this  relatively  small 
change  would  mean  a  saving  of  10,000,000  tons  per  annum. 
Similarly,  it  is  a.sHunied  that  the  substitution  of  central  station 
power  for  private  plant<i  would  save  13,000,000  tons,  while,  as 
a  more  remote  measure,  the  electrification  of  the  railroads 
would  ultimately  save  no  less  than  40,000,000  tons  per  annum. 

The  Cooling  of  Transformers. 

It  hjv.1  loni;  Ih-.-h  ri' oKiiiscd  that  one  of  the  most  im|)ortant 
fttctors  in  rh'trniiitiiiit;  thi-  output  of  transformers  is  tiie 
arrang'-riK-iit  for  cooling.  When  a  transformer  is  situated  in 
the  opi-n  air,  or  with  abundant  air-space  round  it  and  free 
vcntiltttioii,  the  problem  presents  little  difficulty.  But  in 
tranxfornKT-hoUHCH  where  the  atmospheric  tc^mperature  is 
UNually  hij{h,  and  the  means  for  conveying  away  radiated 
hfat  an-  limited,  didiculticw  are  apt  to  arise.  An  interesting 
<•««<•  IH  d<wril>fd  by  .Mr.  ('.  H.  Siik,i>hkki)  in  the  "Electrical 
World."  TraimformiTu  may  be  roughly  grouped  into  three 
«livi«ion»  ;  iiir.<<ioli-«l,  »elf-coo|i'd  oil  filled,  and  water-cooled 
oil  filled.  I.,filer  thiTc  hax  developed  the  type  in  which  the 
oil  in  cooled  l,y  ff.rred  .irrulatioM  externally.  The  first  type 
in  now  much  h-HM  uhiiiiI  than  formi-rly.  Mr.  Siihi-hkru  had  to 
(IfttI  with  II  IriiMMforiiKT  of  the  Hiiond  variety,  situated  in  a 
(,'birngo  Mub.«talion,  where  the  oil-temperature  rose  to  ITj'V. 
•n<l  that  i>f  the  room  to  60 "C.  lie  converted  the  transformer 
from  thi-  Hcrond  to  the  fourth  variety  by  t,a|>ping  the  case 
and  pumping  the  oil  through  a  cooling  Hyuteni.  The  net 
result  of  cinulating  the  oil  wan  to  increase  thi'  practicable 
output  by  WJ  per  cent.-  certainly  a  very  striking  result.  It 
in  i«uggent.<l  that  thi-  niimt  favourable  wuy  of  dealing  with  the 
prol.l.iii  iH  to  <o<i|  the  od  by  circulating  it  through  external 
coiln,  rathiT  than  to  pump  water  thronnh  looling  coiU  in  the 
traMHfnrrii-r  <hh<-.  For  Ih"-  larg.-  traimforiinrM  of  the  futurr  it 
in  prol.al.l.-  ili.if  .  x(,rn.,l  .....linn  will  come  into  consideiabl.- 
lavoiir. 


} 


Royal  Society. — ^ Yesterday  the  Hon.  Sir  Charles  Parsons,. 
F.R.S.,  delivered  the  Bakerian  lecture  on  "  Experiments_^on 
the  Production  of  Diamond." 

Recti  3  cation  of  Altematin?  Currents  by  the  Corona.— 
The  rectification  of  high  voltages  is  an  interesting  problem, 
on  which  some  experiments  described  by  Mr.  J.  W.  Davis  in 
a  recent  Paper  before  the  American  Physical  Society  shed 
some  light.  Pressures  as  high  as  42,000  volts  have  been  recti- 
fied by  the  corona  discharge  in  hydrogen.  For  a  given  gas 
pressure  the  maximum  voltage  which  may  be  rectified  is 
roughly  proportional  to  the  radius  of  the  outer  cylinder,  pro- 
vided that  the  inner  cylinder  is  small  compared  with  the 
out^r.  The  rectification  is  practically  perfect,  but  the  effici- 
ency is  low,  much  energy  being  wasted  in  the  discharge.  The 
voltage  at  which  discharge  takes  place  may  be  considerably 
reduced  by  arranging  for  the  discharge  to  be  started  by  an 
incandescent  wire. 

Eiesel  Engine  Users  Assoc'ation. — At  the  March  meeting 
of  the  Diesel  Engine  Users  Association  reference  was  made  by 
the  Hon.  Secretary  to  the  work  carried  out  by  the  Heavy  Oil 
Engine-Fuel  Committee,  appointed  by  the  Controller  of 
Munitions  Mineral  Oil  Production  ;  particulars  were  given  as 
to  the  method  of  making  appUcation  for  Ucences  to  buy  tar  oil, 
arrangements  for  tar  oil  distribution,  various  methods  of  using 
tar  oil,  and  the  granting  of  priority  certificates  to  enable  parts 
to  be  obtained  to  adapt  engines  for  the  use  of  tar  oil  fuel.  In 
a  subsequent  discussion  on  the  use  of  tar  oil  fuel  in  Diesel 
engines  the  development  of  various  devices  for  burning  tar  oil 
and  the  varying  nature  of  tar  oils  were  discussed.  The  subject, 
which  is  of  particular  importance  at  the  present  time  in  view 
of  the  restriction  in  the  imports  of  petroleum  fuel  oil,  is  to  be 
again  discussed  at  the  following  meeting. 

Suggeition;  for  the  Safe  Operation  of  Petrol  Engines  in 
Mine?. — Technical  Paper  174,  issued  last  year  by  the  Bureau  of 
Mines,  U.S.A.,  on  the  above  subject  contains  a  usefid  sum- 
mary of  the  chief  dangers  attending  the  use  of  petrol  engines 
for  mining  work.  Their  small  cost  and  the  ease  with  which 
they  can  be  transported  has  led  to  a  great  extension  in  the  use 
of  such  motors,  although  in  some  States  the  mining  laws 
forbid  the  use  of  petrol  or  any  petroleum  product.  The  chief 
sources  of  danger  are  (1)  fires  resulting  from  leaky  containers 
or  careless  handling  of  petrol ;  (2)  explosions  caused  by  ignition 
of  accumulations  of  petrol  vapour  ;  and  (3)  poisonous  gases 
from  the  engine  exhaust.  The  bulletin  treats  each  of  these 
sources  of  danger  in  turn,  and  contains  some  sound  advice 
and  useful  hints.  A  sketch  of  a  suitable  portable  tank  is  given, 
and  there  are  instructions  for  extinguishing  petrol  fires.  Of 
special  value  is  the  series  of  brief  directions  at  the  end  of  the 
Paper,  wliich  embody  the  essence  of  the  advice  given.  We 
notice  that  there  are  now  quite  a  large  variety  of  useful  pub- 
lications on  petroleum  technology  available  for  free  distribu- 
tion. Copies  of  this  list  of  ])ublications  may  be  obtained  from 
the  Director,  Bureau  of  Mines,  Washington.  ^ 

Acid-i  roof  Alloys. — Sou\e  experiments  by  Dr.  R.  Irmann, 
described  in  "  Metall  und  Erz."  and  translated  in  the  "  Chemical 
Tiarle  .Journal  :ind  Engineer,"  have  an  interesting  bearing  on 
acid-proof  alloys.  It  has  been  assumed  that  electrolytic 
corrosion  tests  of  voltaic  coajjles  of  two  metals  afford  an  indi- 
cation as  to  the  corrosion  of  the  alloys  of  those  metals.  The 
investigation  b\  Dr.  Irmann  of  alloys  of  copper  and  nickel,  to 
which  tungsten  and  iron  were  further  addeil,  apiuuciitly  dis- 
jiidves  this  assumption.  Much  depends  ujion  the  proportions 
and  the  formation  of  compounds.  Irmann  was  in  search  of  an 
alloy  not  to  be  attacked  by  strong  hot  sulphuric  acid.  An 
alloy  of  nickel  with  2()  ])er  cent,  of  tungsten  was  more  resis- 
tant in  this  respect  than  nickel  alone  ;  but  was  ilillicult  to 
niacliine  and  expensive.  To  introduce  tungsten  into  the 
nickel,  he  started  from  copi)er-nickel.  A  voltaic  couple  of 
nickel  and  copper  gave  an  E.M.F.  of  0T),'5  volt,  which  soon 
went  down  to  ()'2.')  volt  ;  nickel  was  dissolved,  the  copper 
lieconiing  polarised  with  hydrogen.  He  then  introduc^ed  other 
elementH,  especially  tungsten,  into  the  nickel-cojiper  alloys, 
studying  also  the  alloys  of  copper  and  tungsten.     An  allov  of 
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47  per  cent,  of  copper  and  4'98  per  cent,  of  tungsten,  proved 
highly  resistant,  and  niechanically  strong.  The  electric  resis 
tance  was  greater  than  that  of  constantan.  Very  good  results 
were  also  obtained  with  ternary  nickel-tungsten-copper 
alloys.  But  quaternary  alloys,  containing  also  iron,  proved 
far  superior  to  the  ternary  alloys. 

Megaphones  With  Rectangular  Apertures.— A  recent  Paper 
before  the  Chicago  section  of  the  American  Physical  Society 
by  Mr.  F.  R.  Watson  describes  some  interesting  experiments 
with  megaphone-s  having  rectangular  apertures.  Rayleigh  was 
one  of  the  first  to  make  experiments  with  apertures  of  vaiying 
section,  including  elliptical  types,  which  appeared  to  possess 
certain  advantages  for  fog-signalling.  The  author  has  ex- 
tended these  speculations  to  megaphones  with  rectangidar 
apertures  for  conveying  speech.  When  the  horn  was  held  with 
the  long  edge  of  the  rectangidar  aperture  vertical  sounds  were 
diffracted  more  than  90  deg.  from  the  straight  forward  direction 
and  were  easily  heard  bv  oliservers  at  the  side.  A  converse 
effect  was  noted  when  the  long  edge  of  the  rectangular  ajterture 
was  horizontal.  It  i.s  suggested  that  such  megaphones  would 
have  particular  applications  for  addressing  crowds,  for  phono- 
gra])lis,  &c.,  where  it  is  desired  to  spread  the  sound  hori- 
zontally. The  results  also  throw  an  interesting  light  on  the 
mean  wave-length  of  speech.  The  sound  was  diffracted  by  the 
narrow  dimension  of  the  aperture,  but  not  the  large  one,  and 
must  therefore  have  an  effective  <'oinponent  with  half  its  wave- 
length IviiiK  l)('t\veen  these  limits. 

Cold  f  torage  Research. — .\  Committee  has  been  appointed 
liy  the  Fuod  Investigation  Board  of  the  Department  of  Scien- 
tific and  Industrial  Research  to  consider  engineering  and 
physical  problems  which  arise  in  connection  with  the  use  of 
cold  to  preserve  food,  and  to  organise  such  research  on  these 
subjects  as  niav  be  considered  necessary. 

The  Committee  is  under  t  lie  Chairmanship  of  Sir  Alfred  Kwing,  K.C'.B., 
F.K..S.  The  terms  of  n-fcrence  are  designedly  wide  so  that  its  activities 
may  ho  as  little  hamperofi  as  possible.  They  cover  refrigerating  machines 
and  the  insulation  of  cold  stores  in  general,  and  in  particular  the  applica- 
tion of  refrigeration  in  ships,  barges  and  railway  vans  for  tho  conveyance 
of  jiroduoc  at  low  temperatures.  No  single  committee  can  hope  to 
possess  an  exhaustive  ac(|uaintancc  with  all  aspects  of  so  wide  a  question. 
The  work  will  therefore  be  helped  forward  by  suggestions  received  from 
without,  and  the  Coniniittee  would  welcome  suggestions  as  to  specific 
questions  on  which  further  knowledgo  is  needed.  .Any  communication 
should  be  addressed  to  "  The  Secretary,  .Sir  Alfred  Kwing's  Committee. 
tScientitic  and  Imliistrial  Kesearch  Department,  IS,  Great  Ucorgo-street, 
Westminster.  S.W.  1." 

The  members  of  the  Committee  are  :  -Sir  Alfred  Kwing,  K.C.B., 
F.K.S.  (Chairman).  Sir  Richard  Cla/.elinx.k,  ('  B.,  F.R.S.,  I'ommandcr  C. 
F.  .lenkin,  R.N.V.K..  .Mr.  S.  R.  Heale  (l^.uis  Sterne  &  Co.),  Prof.  U.  1,. 
Callendnr.  K.R.S..  Mr  C  ('  Hods.lon  (.1  A  K  Hall,  Ltd  ),  I'rof  C  H. 
F^H'H.  I''  R  S  ,  Mr  A  .Miiedonald  (Superinlcndini;  Kngineer  of  the  Com- 
monwealth and  Domiiiiiin  Line.  Ltd  ,  of  the  Ciinurd  Line).  Mr  .1  T. 
Milton  (Lloyd's  Register  of  Shipping).  Mr.  W.  R.  Statham  (  Liuhtfont 
Refrigerating  Co.),  Mr.  .1.  Thom  (l.ond>>n  Central  Markets  Colil  Storage 
Co.).  Mr.  !••.  A.  Wiho.x  (.1.  A  Iv  Hall,  Ltd.)  and  Mr.  A.  R.  T.  Woods 
(II    ,V  W.  .Seh.,n  Line) 

U]tra-Vio!et  EnerRy  and  Its  Proper  ies.  In  '  Metullurglaii 
and  Clieinicui  Kngincfrinn,"  Mr.  M.  I.uckie.sh  gives  un  interest- 
ing Hiiriiinar)'  of  the  «lirert  jiracticul  sources  und  i)roiiertie«  of 
ultra-violet  energy.  The  ultra  violet  region  he  divides  into  the 
netir  uUnt-tuilel  (lOd/i//  .'l»M)/(//)  ndjaceiit  to  visible  ruy.-i,  the 
miilillr  'illrn-i'ioli-l  (.'KKI/z/i  20U/i//),  and  the  niiinU:  rrgion 
(2(J()////  l<H)///().  The  behaviour  of  variou.s  tninspareiit  media 
to  tluwe  reginMH  jit  important.  Mont  ordinary  dear  gla.sse.s  are 
trati.Hpareiit  down  to  'Mt/i/i,    hut   are    prai-lirnlly    opa(pio  at 

amt/t/l,  though  the  Npeeiul  I'viiij  gliuss  develnpiHl  nt  I  h(<  .loilU 
workH  \mII  Ininsniit  freely  down  In  tlu'  latter  wavelength. 
FiiNed  <|ii.irt./  Irikiisiniti  down  to  '2'2*\iiii.  \n  air  piilii  I  cm. 
long  ia  opiiqiie  In  niergv  of  wave-length  lower  than  l"(>/4/(,  and 
a  thin  Veil  n(  .Hiimke  iit  nUo  opuqile  to  the  iniddle  regiuim.  Data 
for  Ik  conxiderable  variety  of  cryntnlliHing  <(ul>sianc«*A  aro  given. 
The  chief  Hoiii'  '  of  iillra-violel  eiiergv,  judged  in  ternm  of  the 
total  energy  |"  i   iiml  of  vimial  iiilcii-il v  of  illuiiuiiatioii.  have 

I n  urriinged    in    ihe   following   order;     .Magnetite  an-,   old 

mereiiry  an-.  iie\>  merniry  arc.  rurbon  arc  the  Inxt  two  ln-ing, 
nn  thifi  lnuiiM,  i\.\><n\i  twice  oa  rieh  at  llii<  two  llmt  itoiirt-e*. 
Special  llanii'  ares  have  |iiitwibiliti<'M  in  ihiN  dinvtion,  while 
hand-controlled  aicH,  for  rxainplu  tlnwe  uning  imn  roiln.  give 


good  results.  Reference  is  made  to  various  chemical  effects 
of  ultra-violet  rays — e.g.,  their  action  on  silver  salts  La 
photography,  their  tise  to  excite  fluorescence  and  their  breach- 
ing effect  on  coloured  media.  A  special  instance  of  the  latter 
effect  is  their  coloration  produced  in  arc  lamp  globes  contain- 
ing manganese.  Among  the  mo.st  useftd  applications  of  these 
rays  is  their  destructive  effect  on  bacteria.  The  subject  of 
maisurement  is  a  difficidt  one.  The  photographic  plate  is, 
perhaps,  the  only  means  of  detecting  ultra-violet  energy  of  the 
shortest  wave-length.  The  influence  on  leakage  of  charge 
of  an  electroscope  is  used  for  certain  regions.  Photo-electric 
cells  may  be  appUed  to  the  analysis  of  the  near  and  middle 
regions,  and,  with  a  sufficiently  intense  source,  the  heutina 
effect  on  a  bolometer  may  be  emiiloyed. 

Obitaatry. 

Deaths  on  Active  Serxice. — The  following  deaths  on  active 
service  are  repoirted  : — 

We  regret  to  learn  that  Lieut. -Col.  Hurlbatt,  who  for  some  years  before 
the  war  was  in  charge  of  Messrs.  Dick.  Kerr  &  Co.'s  interests  in  Man- 
chester, was  killed  in  action  on  March  :2.i.  .\t  the  outbreak  of  war  he 
obtained  a  commission  as  2nd  lieutenant  in  the  Manchester  Regiment, 
and  by  his  meritorious  service  had  reached  the  rank  of  lieut. -colonel  in 
the  same  regiment  at  the  time  of  his  death. 

Capt.  Will.  Kings  .\rrastrong  (S.  Lanes  Rcgt.).  who  was  killed  in  action 
on  .\pril  11,  was  formerly  a  .student  at  the  Manchester  School  of  Tech- 
nology and  a  student -pupil  at  the  British  Westinghouse  Co.'s  works  at 
Trafford  Park. 

Sec-Lieut.  Douglas  R.  Dilworth-Harrison  (Durham  L.I.),  who  has 
been  killed  in  action,  was  educated  at  Manchester  and  at  the  Durham 
College  of  Science.  He  served  an  apprenticeship  in  engineering,  and  was 
subsequently  engaged  in  electrical  work  in  Brazil. 

Personal. 

Mr.  R.  Stewart  Bain,  managing  dircottir,  and  Sir.  t;.  W.  Partridge, 
engineer  and  manager  cf  the  Ixindon  Klectrio  Supply  Corim.  (Ltd.). 
have  recently  completed  30  years"  service  in  the  conipauv.  Mr. 
H.  C.  Carter,  secretary  of  the  company,  after  29  years'  serv-ice,  has 
retired  owing  to  ill  health. 

Mr.  L.  G.  Byng  (Grenadier  Guards),  a  director  of  the  General 
Electric  Co.  (I..td.),  and  son  of  the  late  G.  Byng.  chairman  of  the  same 
company,  has  been  awarded  the  Military  Cross  for  distinguished 
services  tluring  the  recent  battles  on  the  western  front. 

Pr.  R.  S.  Willows,  head  of  the  dejwrtinent  of  mathematics  and 
pliysics  at  Sir  .John  Cass  Technical  Institute,  who  was  reccntlv 
appointed  research  ]ihysicist  to  the  TiKital  Rroadhurst  Liv  Co..  cil 
Manchester,  has  been  presented  with  a  silver  tea  service  bv  his 
colleagues  on  the  staff. 

Mr.  ,Iohn  Taylor,  director  of  Messrs.  Mather  A  Piatt  (Ltd.).  ia 
gazette«l  an  Oflicer  of  the  Onfer  of  the  British  Knipiro 

Mr.  H.  Miiyston.  <lireotor  of  telegraph  cnginivring,  has  retired  from 
the  Indian  Goveniiiient  telegraph  .servii c 

Arraiiiioincntii  for  tho  Wook. 

FRIDAY,  ApHl  26th  (to  day). 

PllVSII-M.    .S.l(   IKTV. 

.5  /..»..      At  the  Iniixrinl  College  «l  S  iem-o.  !m|).ri.il  IiiMitulorond, 
S.illh  Keii^mslon.   l/mdnii.  S.W.      I'aj^-rs  im  '■  Notes  on  the 
I'lllfrioh  Refnictometer."  by  Mr.  .1.  Cuild.  .\.R.(.'..S.  ;    •■  On  |),e 
Aeniiroey  Allainabli-  with  Critiinl    \ngl«  RofrnotonicUirs."  by 
Mr.  F.  SiniPim,  B..S(i.  ;   and    ■  Cohesion,"  by  IVof.  II.  Chatley." 
Inhtiti'tios  of  KiKt-riii<»i.  Knuisckiw.  SxiurxTs"  .Siti-riox 
:  l>.m.     At  lni\ipr«lty  College,  (iowcrstiwl,  Umdon.  W.C.      Itkiirr 
on    ■  Kl.s  (rill  Arc   Kuniaie<  f.ir  Steel  RetininR."  by  .Mr.  J.  A. 
Hriiiighnll. 
TOBSDAY,  April  SOlh. 

.IlMolt    IVMITITIOX   OK   KNOINKKim.   NoKTII-KASTKnN   SkctIOS. 

7i:>  I'"'-     At  the  Mining  Institute.  NcwcMtlr.     PaixTn  on  "Svn- 
ihroiious  Clocks"  and  the  " Siddrring of  Aluminium   "  will' lx> 
n-ml. 
THDRSDAT,  May  tad. 

iNsTITlTi:   OP    MKTAI.I, 

V  »)  ;....!.     At    tho    In.iilution   of  Civil    l-^igincpni.   an»t   Oonttit. 
.in.,  t.  \\c«lmiii.ter.  l.<indon,  S.W.   Kighth  annual  Mav  Wluif 
by  Sir  (  harles  ISroina,  on  "TliP  FonniKon  of  llmniond.." 
FRIDAY,  Hay  Sr<l 


■     KmiI^KKH!!. 

WciiPinMrr.    Uimlon.    ."^W. 
uniitl,    ('oiiimunnl    or   Indus. 
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Large    Batteries   for   Power   Purposes.' 


BATTERy-KOOM  DeSIGS. 

The  conditions  under  which  the  battery  will  be  operated  form  a 
most  important  factor  in  the  results  obtained. 

Asjiecl. — The  aspect  of  the  room  is  quite  important.  Powerful 
sun  rays  striking  direct  on  portions  of  the  battery  will  cause  irregular 
working,  the  level  of  the  electroh-te  will  vary,  the  specific  gravity 
of  the  acid  ^vill  be  uneven,  the  chemical  activity  will  be  greater  in  some 
cells  than  in  others,  and  it  will  be  necessary  to  replenish  with  water 
more  frefjuently. 

Ventilation. — Ventilation  is  certainly  important,  but  it  should  be 
confined  mainly  to  the  removal  of  gases.  Strong  currents  of  air 
tend  to  drive  off  some  of  the  acid  spray  which  would  otherwise  be 
trapped  by  the  spray  arresters. 

Floors. — There  is  such  a  wide  range  of  opinion  as  to  the  design 
of  battery-room  floors  that  the  author  hesitates  to  advance  any  rigid 
recommendations  in  this  respect.  In  two  or  more  storied  buildings 
the  trend  is  to  employ  reinforced  concrete  as  a  base.  What  to  place 
on  the  base  is  more  "problematical,  and  the  choice  ranges  between 
cement,  tar,  bitumen,  asphalt,  vitrified  bricks  or  tiles,  wood  blocks 
and  rubber  sheeting.  It  is  difficult  to  make  an  acid-tight  floor  with 
tiles  or  bricks  set  in  cement.  Asphalt  is  an  excellent  acid-proof 
covering,  but  it  is  not  suitable  to  bear  heavy  concentrated  weights, 
especially  in  a  warm  room.  The  best  floor  which  cun  be  used  is 
probably  one  of  vitrified  brick  or  tile  laid  on  concrete,  with  the  joints 
pointed  with  an  acid-resisting,  asphaltic  or  bituminous  compound. 
The  author  advocates  a  gradual  slope  of  1  in.  in  10  ft.  from  end  to 
end  of  the  room,  or  from  each  end  to  the  centre,  terminating  in 
gutters,  and  no  fall  or  slope  across  the  room. 

Walls  and  Ceilings. — Whitewashed  walls  and  ceiling  are  objec- 
t'onable,  a-s  the  lime  flakes  off.  A  cement  facing  for  walls  is  good, 
especially  if  given  a  heavy  coating  of  hght  coloured  paint.  Vitrified 
brick.s  make  a  sound  durable  job.  but  better  appearance  is  obtained 
from  glaze<l  bricks  or  tiles.  For  appearance  and  durabihty,  a 
wooden  ceiling  painte<l  or  varnished  has  much  in  its  favour. 

Fixture/!. — Overhead  lifting  tackle  should  be  provided,  and  in 
addition  sufficient  working  space  to  carry  out  repairs.  Facilities 
for  re- plating  and  cleaning  out  a  large  battery  should  be  considered 
when  designing  the  room.  A  complete  water  supply  system  should 
be  dedigne*]  for  the  provision  of  distilled  water. 

Temperature.. — The  objections  to  very  high  temperatures  are 
mainly  that  any  impurities  in  the  battery  are  more  active  at  high 
temperature,  evajwration  Ls  excessive,  the  gas  bubbles  float  in  the 
air  more  readily,  any  luid  spray  dis[)erscd  concentrates  more  rapidly 
and  the  Htroiig  a<  id  attarks  wood  and  nu-tal  work.  The  capacity  of 
the  battery  is  in<reiu<ed,  con.'twiucntly  the  plates  can  be  overworked 
at  the  exjMMivr  of  their  life.  On  the  other  hand,  at  low  temperatures 
the  frtpacity  in  tcin(xinirily  lowered,  the  mean  voltage  on  discharge 
is  lower,  and  the  main  voltage  on  charge  is  higher.  This  results  in  a 
dccreiuHKl  effiriency. 

Cotidurlor/i.  The  r-hoice  of  material  used  a«  conductors  may  be 
Wt  l4)  idc  coiwidiTation  of  prevailing  prices  and  local  conditions. 
Hare  <ii|>|HT  f idt  for  cffiiicMcy,  a|>(K-arance  and  ea,se  in  a.s.sembling 
iiri'  nndily  tirnt  favourite  with  many.  Bare  aluminium  is  a  strong 
1  «tfii«-iit<ir  on  the  (|neMtioii  of  coHt,  but  is  le«M  satisfactory  in  appear- 
an"-  and  iiianipiiintion.  Insuluttrd  cablew  are  going  out  of  use  more 
and  more  whiTcvn-  ixmxilile.  'I'aiM-d  and  braided  cables  are  un- 
Ruitable.  I><jul-r'>ivi>rc<l  I'alilox  iire  cunibersrime.  India-rubber 
'  '"■• '  r    '       '  '  '         '     '  "  lory,  excei)l  as  regards  fire  risks  and 

""  lions.     The  most  satisfactory  form 

"'  I"  ^  ilh  %\w  further  ]>rolerlion  of  a  coat 

"' 1" '  I' nil'.  "(.   ill' umlivcly,  a  coaling  of  vaseline  on  the  bare 

iop|«-t  '.r  aliiinuiiuiii,  fx)  jiNiDnally  «ijH-il  oil  aiul  rcncwcil. 

I  ii,nlurli,r  SiipiMirlit  'I'lii-jM.  are  now  designed  in  many  patterns. 
8evCT«|  inrtho'l*  <i(  iiup|K)rt  ap|«-nr  to  be  thoioughly  satisfai'tory. 
Whi-T"  i»~.ilil..  the  cdiidiictont  may  with  advantage  be  nupportcd 
by    '  •11   rotN  and   hnngem,  from   which   they   may   be 

''""  l"iri<-liiin  iiiNulat4irii  <li«igncd  for  actually  clamping 

the  |.|iice. 

Ill  tl.i  ■,ti;;iii.il  I'liiHT  vnrioufi  ■tyli'M  of  battery  ntillage  are  illustrated. 
.StaniiaIiiiIsation. 

Although  r(ini|>rtition  hnji|e<l  tonomentlrmpt  at  xlandar'lixation  by 
l.nttrry  friakcrii,  inurh  rrniniiix  to  lie  dune,  and  the  ili  «iri<l  object  will 
nirvrr  Im' n>  hievr<l  until  Iheiuatler  i«  taken  up  by  reprcM-iitulivelioilicH. 
Kour  main  ■r<-ti>rtw  cull  f<ir  agrifdiiiHiii  •itniidar<lii  vi/,.,  (h)  Design 
«»f  rpJU,  (/()  «|m'iHrntiriiiM.  (r)  ti-nliiniid  (>/)  ninintenanrengreemeiitM. 

•  A>«trai:t  •!<  •  ra|"r  rriwl  Irfop'  the  liKlilitte  of  Klr<  trira' 
Kn||mM<ni. 


MoKINJs'ON. 

(a)  Design  of  Cells. 
When  dealing  with  design  of  c'ells  there  are  certain  items  in  regard 
to   plates,    electrolyte,    separators    and   containers   that   might  be 
standardised. 

Containers. — It  may  be  accepted  that  all  large  batteries  -i^ill  be 
assembled  in  lead-lined  wood  boxes.  The  tliickness  of  lead  lining 
need  not  be  more  than  34  lb.  per  square  foot.  Drainage  between 
the  Uning  and  wood  container  is  useful.  The  relative  height  of  the 
container  to  the  height  of  the  plates  may  easily  be  standardised. 

The  depth  of  space  below  the  plates  should  be  deep  enough  to 
avoid  frequent  removal  of  the  sediment  (or  trouble  through  electro- 
chemical action  on  the  lead  linings  will  arise),  but  not  so  deep  that 
the  acid  in  the  electrol;v'te  gradually  settles  down  at  the  bottom  of 
the  cell. 

Plates. — The  actual  shape  of  the  plates  is  a  matter  which  calls 
for  too  much  difference  of  opinion  to  standardise,  but  the  thickness 
of  the  plates  can  be  agieed  upon,  and  the  minimum  weight  m  pounds 
per  ampere-hour  capacity  at  a  definite  rating  can  be  fixed  in  con- 
sultation with  the  battery  makers.  It  might  also  be  possible  to- 
agree  upon  a  range  of  standard  widths  together  with  certain  other 
details. 

The  quality  of  the  electrolyte  is  at  present  met  by  the  expression 
"suitable  for  use  m  storage  batteries."  A  specification  might  be 
dra-nn  up  by  a  Standards  Committee. 

One  of  the  most  important  improvements  in  modem  storage 
battery  practice  is  without  doubt  the  practical  adaptation  of  wood 
diaphragm  separators.  They  cannot  be  standardised  in  detail 
owing  to  the  various  patents  covering  their  manufacture  and  treat- 
ment. 

In  regard  to  boxes  the  combination  of  cheap  timber  and  expensive 
paint  ^^  ill  give  better  results  than  expensive  timber  and  cheap  paints. 
Tliis  question  of  a  protective  paint  is  of  far  greater  uuportance  than 
engineers  appear  to  realise.  The  paint  should  be  heavy  bodied,  acid- 
proof  and  non-evaporative. 

(6)  Speoifications. 
The  author  gives  a  table  compiled  from  specifications  issued  during 
.the  past  five  years  to  show  the  wide  variation  in  specified  points^ 
almost  all  of  which  might  very  well  be  standardised.  There  is  some 
information  to  which  everyone  will  agree  ;  for  instance,  the  number 
of  ceUs  for  a  given 'bus-bar  voltage  ;  the  final  voltage  per  cell  at  any 
given  rate  of  discharge  ;  the  percentage  capacity  at  various  ratings, 
taking  the  o-hour  rate  as  100  per  cent.  ;  the  ampere-hour  efticiency 
of  the  battery  ;  the  watt-hour  efficiency  of  the  battery  ;  the  normal 
and  maximum  charging  rates  expressed  as  a  percentage  of  the- 
.5-hour  capiicity  ;  the  maximum  difference  of  potential  attained 
by  the  battery  on  charge.  Add  to  these  the  points  open  to  stan- 
ardisation  in  battery  design  and  an  equitable  method  of  testing, 
and  the  battery  specification  emerges  as  a  tangible  technical  proposal 
instead  of  a  collection  of  irrelevant  ^ind  inroiisistcnt  sti|)ulations. 

Should  the  author's  proposals  ri'  stamlarilisation  be  taken  upand 
put  into  concrete  form  he  advocates  that  the  specification  be  revised 
at  least  every  three  years. 

((•)    Te.sts. 
The  absence  of  official  standard  tests  is  felt  acutely.     Merely  to 
discharge  a  battery  for  a  given  inimber  of  hoins  anil  lie  satisfied 
with  the  result  if  the  final  voltage  is  not  below  a  guaranteed  mini- 
mum, is  crude  and  non-technical. 

.Methods  employed  for  testing  the  cRii-icni-y  of  a  battery  vary 
between  exactly  opposite  extremes.  Some  engineers  reqtiiie  the 
battery  to  be  fidly  charged,  then  fully  dischnrged,  and  again  fully 
charged,  the  clliiiency  being  calculated  from  the  ratio  of  the  dis- 
charge to  the  rcc-liai'ge  expres.sed  as  a  watl-lioin-  elficiency.  Other 
engineers  rcciuirc  the  l)attery  to  be  fully  discliarged,  then  rc-chargcd, 
and  again  discharged,  the  efficiency  being  taken  as  the  ratio  of  the 
second  discharge  to  the  ])reccding  charge,  expres.sed  as  a  watt- hour 
percentage.  The  latter  apjiears  to  be  the  more  reasonable  and 
practical  metlio<l  with  certain  jaovisions. 

It  is  iniiKK'i'ssary  to  stiptdatc  a  standani  melliod  of  testing  for  all 
batteries,  but  alternative  methods  nughl  lie  standardised,  and  the 
particidar  oiu-  selected  by  the  engineer  should  be  spi^-ilicd.  Kor 
iimlaiici?,  one  satisfactory  method  of  tcjiting  is  to  discharge  the  cells 
at  a  sptHilied  rate  to  a  lixed  linal  difference  of  potential,  then  to 
reiliarge  thi'  cells  to  an  extent  cipial  to  10  per  lent.  luore  than  the 
numlier  of  amperehouis  discharged,  and  then  to. repeat  the  dis- 
charge. This  will  give  tin-  effective  capacity  and  cllieiency  of  the 
I'I'IIh  on  tlio  particular  cycle  and  will  demonstrate  tlie  percentage 
margin   of  capiu'ity   ixissessed    by   the  cells   over   their  guaranteed 
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Another  method  is  to  discharge  the  battery  at  a  specific  rate  of 
dL«charge  to  the  guaranteed  output,  and  if  the  voltage  across  the 
battery  terminals  does  not  fall  below  the  prescribed  limits  this  ^vill 
prove  that  the  battery  has  its  guaranteed  output.  The  battery 
should  then  be  recharged,  putting  back  10  per  cent,  more  ampere- 
hours  than  the  guaranteed  output,  and  the  discharge  should  be 
repeated.  The  battery  will  have  passed  its  test  if  on  this  second 
discharge  the  guaranteed  output  is  again  obtained  without  the 
voltage  across  the  terminals  of  the  battery  falling  below  the  pre- 
scribed limit.  In  this  second  alternative  series  the  guarantees  are 
demonstratetl  without  consideration  of  the  margin  in  hand.  The 
author  favours  this  latter  method  for  large  batteries. 
{'J)   Maixtesasce  Aoreemf.nts. 

Maintenance  agreements  in  the  past  have  been  to  a  certain  extent 
a  cau.se  of  irritation  and  dissatisfaction  mainly  because  there  has 
been  no  generally  accepted  standard,  and  many  engineers  have 
regarded  the  agreement  as  an  insurance  to  cover  all  ill-treatment,  bad 
management,  and  neglect,  in  addition  to  the  e.s.sential  object  which 
is  the  maintenance  of  the  battery  in  good  working  order  based  on  a 
definite  ampere-hour  capacity  and  watt-hour  efficiency.  If  a 
recogniscil  standard  maintenance  agreement  approved  by  this 
Institution  were  available,  negotiations  would  be  greatly  siraplitied. 

Tlie  conditions  which  lend  themselvts  to  form  a  non-controversial 
agreement  are  quite  straightforward  and  are  set  out  in  the  original 
Paper. 

Hh-.h-Tessios  Batteries. 

There  has  so  far  been  very  little  ex|x?ricnce  with  batteries  working 
at  II  hne  pressure  higher  than  COO  volts  in  this  country.  When  the 
Lancashire  and  ^'orkshire  Railway  decided  to  employ  direct  current 
at  1,200  volts  for  the  electrification  of  the  .Manchester-Bury  section 
of  their  system — a  length  of  9J  miles — it  was  necessary  to  go  abroad 
to  study  similar  schemes.  The  most  instructive — from  the  battery 
stvtion — was  the  electric  railway  between  .Stockholm  and  Saltsjo- 
baden,  a  distance  of  itj  miles.  There  the  .system  is  a  direct -current 
one  at  1,2<K»  volts  with  overhead  conductors,  and  includes  a  buffer 
battery  of  6.50  cells  with  a  rated  output  of  CWi  ampere-hours  in 
1  hour,  which  represents  8<K)  kw.  at  the  1-hour  rate.  The  battery  is 
employed  for  the  double  purptwe  of  levelling  up  the  line  load  varia- 
tions in  conjunction  with  a  reversible  booster,  and  also  a.s  a  capacity 
battery  f<jr  lighting  and  jxnver  purp(>.sc.s.  The  dry  .Swc<li8h  climate 
tends  to  siniplify  the  question  of  insulation. 

The  L-iiicashirc  and  Yorkshire  electrification  .scheme  offered  more 
difficult  problems.  The  decision  to  adojjt  the  third  rail  l,2(Kl  volt 
direct-current  system,  coupled  with  the  prevalent  humidity  of  the 
Lancashire  climate,  led  one  to  forcsct'  |)Ossili|e  trouble  through 
leakage  to  carfli.  However,  by  can-ful  attention  to  the  question 
of  batterj-  insulation,  and  taking  every  precaution  to  prevent  the 
poHsiliility  of  anyone  making  an  earth  connecti(m  while  in  the 
battery  room,  the  risks  have  In-en  muiimi.'<e<l  if  not  entirely  elimi- 
nated There  arc  two  lmttcr>' suli-stat ions,  jonc  at  Victoria  Station, 
Maiichi-^tcr,  ami  the  other  at  KadclilTc.  Ivu'h  battery  consists  of 
680  r.l'AV.  5  8  I'lanlide  cells  sujtplied  by  tlie  Chloride  Electrical 
Storage  Co.,  Ltd.* 

Summarising  this  |Mirtirular  section  of  large  liatleriiw  for  jMiwer 
purposcH  it  may  be  said  with  full  conli<lcncc  tliat  l,20ll  volt  dlrivt- 
currcnt  batteries  arc  alniimt  as  simple  to  o|STiitc  as  (MHI  volt  .■H-ts, 
and  the  only  H|M'<'ial  |MilntH  to  which  p/irllcular  attciill(ii\  Is  essential 
an-  the  pro|KT  insulation  of  the  Imttia'y  ami  the  provision  of  safe- 
guaid'<  lo  prevent  the  o|HTatorH  from  siiitalmng  shocks  which  miL'hl 
pro\c  f.ilftl. 

Crntiiai.  Station   H.xrrrKirs. 

The  relative  nir.i'*  iind  out  puis  of  lait'c  rcnlrjil  station  luillcriiti 
in  this  country  an-  Kiven  iti  the  lid)|e^  I'.'.ur'il  uMiiunlly  with  The 
Kl.KcriiKUN  anil  till-  "  Kli^trical  Trailer'  jXri-i'tory."  ho  the  data 
have  not  lic^-ii  n-.coiiipllr<l. 

Ill  the  IvikIc  stni't  liattcry  of  the  .Mclro|Militnn  Klivtrlr  Supply 
Co  one  liihU  the  prohlrm  Natisfactorily  met  of  iiblaining  a  huge 
battery  buiI  il^ic  for  heavy  daily  di'inniid  on  |H'ak  work,  yet  conliiiril 
to  what  iiii/lii  .piH-Mr  n  i|ispro|Nirlionat4>ly  sniiill  fliMir -iri.r,  Kri.h 
IKmIiIvc  pi  "Illy  lf>i  ill.  Ill  wiilth.  hill  ii 

or  of  a  pi  ily  :i  to  1.      Jill  nir.|ualll\ 

lion  of  (Mil'  i  iMneivcil  on  rhurtic  or  ■!; 

••ingle  InMt :    '  ■.   kloiu  or  distortion  of  the  pi   • 

III  twoyrar*'  "■■il  ii,  .  md  it  may  Im- ofiaiimiil  llint  |' 

ceiil.   «lr«'IMr   ('  it    Kituln-itlrect    would   w.hk   ■■.|iimih    -  mi- 

(liclorily  I  .  Moiigli  lo  carry  their  own  wrighl.t     Tin- 

hallcry  hn-  ..  (   ll'.OOO  nni|>rrr  iMun  n»   the  lOluMir  talc 

to  I  H  volt*  |M'i       II 

•  \Vp  .Iwriiirrf  il„.  oxu'lUilbn  In  Til  s."VoL  LXXVI., 

p.  cm. 

t  Kiirtlier  drlail"  .  I  iln.  lukilrry  will  be  IkiiihI  In  Tun  Ki-rtTWlcU'*. 
Vol     L.X.wri..  |.    „i 


Staxh-by  Batteries. 

It  is  noteworthy  that  whereas  large  and  even  enormous  batteries 
solely  for  stand-by  purposes  have  been  and  contmue  to  be  installed 
and  form  the  bidk  of  central-.station  battery  storage  in  the  United 
States,  no  large  purely  stand-by  battery  has  yet  been  installed  in 
this  coimtry.  American  engineers  claim  that  developments  are 
bound  in  tune  to  lead  engineers  here  to  adopt  the  same  Une  of  poUcy. 

It  is  an  axiom  that  a  Plante  plate  must  be  given  fairly  constant 
work  or  its  condition  will  deteriorate.  The  Faure  or  pasted  plate 
on  the  other  hand  ^^^ll  endure  long  periods  of  idleness  ^vithout 
suffering  any  permanent  after-effects.  By  a  fortmiate  coincidence 
it  is  possible  to  obtain  far  more  capacity  for  unit  weight  and  cubic 
contents  from  a  Faure  cell  than  from  a"  Plante  cell.  .A.  cell  of  the 
Faure  type  is  therefore  eminently  suitable  for  stand-by  puqx>scs. 
Its  durability  Is  inferior  to  that  of  Plante  cells,  but  as  it  Ls  possible 
to  obtain  300  to  500  discharges  from  one  set  of  plates  this  should 
amply  cover  emergency  requirements  for  a  period  of  10  years. 

An  '"Exidc"  pastijd  plate  measuring  loin,  wide:-; 31  in.  high 
and  7/32  in.  tliick  weighs  appro.viinately  25  lb.  and  has  a  rating  of 
16G  amperes  for  one  hoiu-.  An  ■"  Exide ""  cell  with  a  cajjacity  of 
!»,(HHl  amperes  for  one  hour  measures  approximately  5  ft.  in  length, 
21  in.  wide,  and  5  ft.  high. 

Xonnally  a  stand-by  battery  floats  on  the  supply  system,  regulat- 
ing momentarj-  fluctuations  and  in  readiness  for  peak  and  emergency 
discharging,  the  adjustment  being  such  that  during  the  floating 
period  the  total  amount  of  charge  compensates  for  the  discharge. 
The  battery  should  be  floated  so  that  the  pressure  jx-r  cell  in  circuit 
will  be  between  2-10  and  2-14  volts,  averaging  as  near  i»s  practicable 
2- 12  volts. 

Stasd-by  Batteries  Atpi.ied  to  Altebsatisg-curbest 
Stations. 

The  installation  of  a  storage  battery  for  stand-by  ser\-ice  on  an 
alternating-current  circuit  presents  no  insurmountable  engineering 
difficulties,  and  an  interesting  example  of  such  an  application  is 
found  at  the  Xewton  sub-station  of  the  Edi.^on  Electric  Illuminating 
Co.  of  Boston  (Miiss.).  In  case  of  any  trouble  on  the  high-teni'ion 
distribution  .system  of  sufficient  magnitude,  the  battery  takes  up  all 
the  railway  load  and  feetis  Iwick  through  motor-generator  sets  into 
the  local  alternating-current  circuit.  In  ortler  to  ensure  constant 
voltage  during  emergency  discharges,  the  battery  is  provided  with 
motor-operatetl  end-cell  switches  automatically  controlled  by  a 
contact-making  voltmeter  connected  across  the  battery  terminals. 

WoBKlNi;  Hesilts. 
The  large  batteries  at  Manchester,  Bradforil,  Birmingham,  Wol- 
verhampton, and  the  sub-stations  of  the  Metn>i>olitan  Electric 
Sujiply  Co.,  to  mention  only  a  few  of  the  large  batteries  in  thia 
country,  all  show  results  which  prove  that  the  practicability  of  very 
large  batteries  is  iussuri><l.  One  problem  connc<-t<>d  with  the  o(H>ra- 
tion  of  large  Iwittcrii'S  for  jiowcr  piiriK>ses  is  the  inevitable  overhaul 
w  hich  is  sometimes  ap|>arcntly  unfon-seen  by  engineers  when  draw- 
ing up  their  specllications.  Conditions  of  working  involve  various 
methcHls  for  dealing  with  rejNiini  and  rencwaU.  The  cleanest  and 
most  satisfactory  way  is  to  put  the  battery  out  of  commission 
entirely  for  the  |icriod  of  overhaul. 

I?-..  '-  ■ '  ■ 


Possible  Means  of  Increasiug  tlie  Carryiug  Capacity  ol 
Underground  Cables.     Tiic  carrying  uiimcity  of  electric  cables 
(ic|>iiMl>  |iriiiiarily  on  the  lieat  devdoiH-d  in  the  njvs.sjigc  of  thi> 
current  and  the  tlieriniii  resistance  of  the  surrtmndiiigs     ' '".. 
till"  rcsistnlice  ofTcriNi  lo  the  coiuiuction  of  the  lieat  dcvrl    ;■■  ,|. 
With  a  co|ipcr  cable,  of  .tpi-cilieii  ijiinensions  niid  .•»  i.il.im 
current,  the  first  element  is  fixed  ;    but  llicn-  arv  Klill  |M>sMb!o 
ineihiMJs  of  iinpnivcinent   in   reganl   to  the  .Hec«>n<l.     If.   for 
!•.  the  duct  surrounding  the  cable  could    W  filled  with 
nitiibii'  insulating    inatcnal.    oll'iing  considcraliiv  lejw 
il  resistance  than  air.  tiii>  woiilil  be  an  advantage.     In  « 
irticle  in  (ho  "  Electrical  World   '  .Mr.  1",.  <>.  Schwcitier 
i'.'s  an  ex|H>riineiit  in  which  tlu"  subsSitnitnn  of  cmdo 
\ii.sclini'  (or  air  in  a  cable  duct  wa-i  found  to 
thi'  thi<rinal  resislance  and  mm "-potiiliiii; 
tion.     It  remains  to  l>i>  s^  •  •   ■  '    ■' 
JR  a  Kuital'le  siilmlaiice  U 
that  Home  eronoiniral  siii    • 

nir  ill  iinderiimiitid  cal)|i<  liiictx,  tlm^  incnitniiiit  iUc  safe  vlwtuc 
carrying  ca|>acity  of  the  cable. 


894 


THE  ELECTRICIAN. 


April  26,  1918. 


The    Commutator    Machine    as    the    Standard 
Single-Phase   Type.* 


(Concluded  from  p.  871.) 

By  F.   CREEDT. 


In  the  original  Paper  the  author  discusses  the  theory  of  increasing 
the  speed  of  such  a  motor  beyond  the  synchronous  speed  by  applying 
a  higher  voltage  to  the  commutator.  For  variable  speed  it  isfde- 
sirable  to  van.-  both  the  auxiliary  motor  winding  and  the  voltage 
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from  the  transformer.  In  practice  only  three  tappings  are  provided 
on  the  motor  winding  and  six  on  the  transformer.  By  this  means  a 
sufficient  number  of  combinations  to  give  10  di.stinct  speeds  is  pro- 
Tided,  the  field  of  the  motor  varj'ing  somewhat  from  the  purely 


rotAtinic  chariicKTjtwhIeh  Hhould  theoretically  be  miiintaincd)  in 
the  majority  of  thew  jpeedH,  but  in  no  cii«c  more  than  15  per  cent., 
the  rrwult  of  which  im  not  very  M<-ri(Min.  A  coiixiflcnible  number  of 
rouUini  biiill  in  nc<'ordancc  uitli  the  above  priM('ii)l('N  are  now  running. 
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speed.  This  machine  was  used  for  printing  press  driving,  and  the 
curves  show  clearly  the  close  speed  regulation  as  well  as  the  results 
obtained  as  regards  power  factor  and  efficiency.  It  %vill  be  seen  that 
the  efficiency  is  practically  equal  to  that  of  a  direct-current  motor, 
while  the  power  factor  averages  95  per  ceilt.  over  the  entire  range 
of  speed.  The  curious  break  in  the  power  factor  curve  as  the  machine 
pa.sses  through  s>iiclironism  (750  revs,  per  min.)  is  worth  noticing 
and  is  rather  difficult  to  accoxmt  for. 

Another  special  type  of  motor  having  a  certain  field  of  application 
is  the  heavily  compounded  type  used  for  lift  service.';  Owing  to  the 
frequent  starting  and  stopping  of  the  machine  it  is  desirable  to  make 
the  switchgear  of  the  simplest  possible  character,   eliminating  in 


t— AMA — ' 


I — VW*^ — I 


FiQ  6, 

particular  all  time  lag  devices,  which,  however  satisfactory  they  may 
be  on  direct  current,  seem  to  give  rise  to  a  considerable  amount  of 
difficulty  on  alternating  current.  The  arrangement  adopted  includes 
tliree  distinct  sets  of  brushes  instead  of  two,  each  set  being  brought 
out  on  to  one  of  three  independent  rockers  so  as  to  be  capable  of  a 
sUght  relative  motion  for  the  purpose  of  adjusting  the  starting 
torque  and  current.  Tlie  comiections  for  both  directions  of  ruiming 
are  sho\ra  in  Fig.  6, 

The  three  brush  sets,  .-1,  B  and  C,  are  normally  spaced  at  equal 
intervals  over  two  pole  pitches,  a  slight  adjustment  from  this  position 
being  permitted  with  a  view  to  adjusting  the  starting  torque  and 
current.     One  of  the  chief  uses  of  this  method  of  adjustment  is 
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found  to  be  \\»  follows  :  Wlicn  a  lift  ei|uipinent  has  been  installed  a. 
great  deal  of  variation  is  usually  fo\nul  between  one  equipment  and 
luiolher,  nu  regards  tlie  character  of  the  servioo  it  is  called  upon  to 
give.  In  some  eases  it  is  found  that  the  service  is  extremely  light, 
and  the  lift  is  never  called  ujidu  to  carry  heavy  loads,  in  oilier  ca.scs 
the  service  is  (extremely  hea\y,  and  loads  far  beyond  the  rated 
ciirryiiiK  capacity  of  the  lift  are  sometimes  attempted  to  ho  cariied. 
|{y  nu'iiiiH  iif  these  bnish  adjustments  it  is  ))os»ible,  aftci'  the  lift  has 
bi'cn  iiiMlallcd,  l<i  regulate  the  iicrfiwinance  of  the  motor,  so  that  in 
the  ease  (>(  a^li^htly  rated  lift  the  iinient  conHuniption  nuiy  be  cut 
down  fo  II  i'orri'M|ionding  degree,  while,  in  some  eases,  11  is  possililc 
to  ciiuHC  the  moliir  to  give  iin  extra  powerful  torque  at  the  exjicnsO 
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of  an  increased  current  consumption.  The  characteristics  of  this 
motor  are  shown  in  Fig.  7.  It  will  be  seen  that  the  speed  torque 
characteristic  is  a  drooping  one,  showing  a  considerable  speed  varia- 
tion between  no  load  and  full  load.     There  is,  nevertheless,  a  raoder- 


Fiii.  8. — -MoToii  (iKSEKAToK  Sr.T  Kqiii'I'kd  with  a  Singi.k-i'HaSe 

C'OMMITATOR  MoTOB. 


ate  current  consumption  at  starting,  e<iual  to  about  1  j  times  full  load 
current,  with  a  torque  about  2^  tunes  full  load.  The  characteristics 
It  will  be  seen,  are  equivalent  to  those  of  a  fairly  heavily  comix)unded 
direct-current  motor. 


DISCUSSION. 

Mr.  .A.  ('.  BosTKi.  Haid  that  the  induction  motor  was  a  tried  and  trusted 
machine,  but  ha<l  the  disadvantage  of  low  power  factor.  S«)me  makers 
Xuarnnteed  SO  per  cnnt.  |K)wcr  factor  with  a  fine  airjtap,  but  this  meant 
cIom;  niljustnumt  of  bearings,  whiih  were,  however,  always  liable  to 
wear.  Kefcrring  to  the  J'arkinson  motor,  he  thought  that  the  same 
motor  did  not  always  gis-o  the  same  results.  Over-compounding  would 
8Ct  up  heal,  but  this  might  be  due  to  wattless  ciuTonts.  He  had  found 
that  the  motor  had  a  \i>w  in.sulation  resistance. 

Mr.  K.  .1.  Kkvki.i,,  siieaking  of  his  ex[ierience  with  a  10  H.P.  Parkinson 
motor,  n'fiTH'd  to  the  brush  adjustnient  riH-ker,  and  said  that  if  this  was 
moved  forward,  the  motor  specch'd  up,  and  when  moved  bank  from  the 
neutral  point,  (he  motor  immediately  run  up  to  full  M|M'ed  in  the  reverse 
direction.  Willi  a  20  ii.p.  motor  ho  ha*l  c.\|icricnfled  excessive  wear  on 
the  oommutator,  and  there  was  also  some  hoatini(  in  the  transformer 
leads. 

.Mr.  i '.  It.  Bates  said  that  tlio  real  test  of  a  motor  was  whether  it  could 
Ix'  sold  again  to  the  same  consumer.  The  H<|uirn'l cnKC  machine  was 
olieup  m  (irst  cost  iind  had  a  low  iwist  of  iipkis<p.  .As  ix  coulnu^tor  he  diil 
not  frcl  particularly  inten-tted  in  qncHlions  of  power  factor.  Com- 
parisont  of  motor  i-o^t  should  always  inclmle  the  starter  gear.  Ho  asked 
the  author  for  in'ormalion  ns  to  sliced  Loutml. 

.Mr.  .Iaiiiiiv  askeil  the  author  what  was  the  cunt  of  production  and 
nelliuK  priis-  of  a  unity  power  factor  motor  cum|Mirod  with  an  onlinary 
motor. 

.Mr.  K.  N.  CiiiiistmaS  did  not  nun-)-  with  lh<Mte  who  wiHhed  to  n'fain 
the  Nipilrn-I  cai;c  motor.  'I'linx'  phftM-  [siwer  supply  and  transmis<<iun 
was  iiicrvaxing.iiiidfilation  cni{inccr»  wen- much  coucerniMl  with  cpicfiliiius 
of  |">»cr  fni'lor.  This  matter  was  of  nn-sl  imisirtancc  ;  in  some  coses 
it  WAX  lit  low  OS  (I .').  HiH  e\|«>rieiico  with  con^iuuers  was  that  they  were 
■j>(  to  womler  at  tlii>  amount  of  nulMidiary  apiNirntusou  the  wall  udjoiniuit 
the  motor.      Makers  mhouhl  endeavour  to  n-dui o  this  apiMirnlus  ns  much 


ISMNible 
Mr     !•     II 


\i'NM',  Hfioaking  as  •  uspr  of  Parkinson  motors,  said  that 

l"iint  of  view  of  alartiiiK  tor<|ue  ami  curn-nl  they  wi'P" 

lie  tlioUKlit,  however,  Hint  the  iiisulnliou  n'sist.«nce 

iiiiuht   l>«  Improved,  and   tlint   luori'   «|Meo  shoidd   Im< 

1.  (I  I  lie  end  frames  and  the  windings.       Then"  were  certain 

HI  the  bruuli  Kear.  and  in  one  machine  the  oil  from  lli« 

llii.iMi    ..111    ..II    III.-    .  ..iiirii.ilal.ir.      The    machine    would. 

■  ir  gap  was  nil  advniilagr, 


■mnll  del. 

benriiia^ 

however.        I  , 

an  it  all.iv 

Mr.  .\.    I 
Parkinson  iiioh  .     ....;.l  U   litt<  d  »illi  l.«II  > 
.Mr.  W.   !•:.  U  >pi  II..W  asked  if  the  New 


alltliof  Kleillltl  Iw pitllirtltfxj  uu  hl«  elitfl|ifl. 
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pen.sated  tyjie  of  commutator  motor,  an  1  that  every  encouragement 
should  be  given  to  British  enterprise  in  this  direction.  There  had  been 
too  great  a  tendency  before  the  war  to  purcha.se  anything  that  was  not 
British.  There  must  be  considerable  advantages  in  single-phase  com- 
mutator motors,  because  users  were  willing  to  pay  high  prices  for  the 
American  article. 

Jlr.  F.  PrR,sER  Fletcher  (Admiralty)  said  that  the  report  of  the  t'oal 
Conservation  Sub-committee  emphasised  the  need  for  the  extension  of 
motors  in  industri".  He  agreed  that  the  English  designer  was  quite  as 
good  as  the  foreigner,  and  deplored  the  continued  eraplo_\nnent  of  many 
iiaturaUsed  designers  by  manufacturers  in  this  country.  The  Parkinson 
motor  was  a  great  improvement  on  account  of  its  large  air-gap.  It  was 
important  to  have  reliability  in  motor  starting  switchgear.  Eighty  per 
ent.  of  the  faults  on  po\ver  circuits  were  traceable  to  bad  starters. 

The  CHAmMAN  (Mr.  .1.  .S.  Highfield)  said  that  efficiency  should  be 
translated  into  ternis  of  money.  Frequently  an  exceptionally  high 
••flicieney  was  aimed  at.  but  it  had  Uttle  commercial  value. 

Mr.  F.  pARKissoy,  speaking  as  the  maker  of  the  Creedy  motor,  said 
that  there  need  be  no  difficulty  as  to  the  price  of  the  machine  being 
satisfactory  So  far  as  starting  currents  were  concenied.  three-phase 
motors  with  star-delta  starters  quite  commonly  used  two  to  three  times 
full  load  current  at  starting.  It  was  customary  to  start  upvriththe  fuses 
cut  out.  In  the  Creedy  motor,  one  to  IJ  times  full  load  current  was 
sufficient  for  starting.  He  oonld  not  understand  the  complaints  as  to 
low  insulation  ;    they  were  the  first  that  he  had  had. 

-Mr.  ( 'UEKny,  in  reply,  said  that  the  contractor  was  now  thoroughly 
familiar  n-ith  direct-current  and  jKilypha.se  motors,  and  the  difficulties 
with  newer  ty[)es  had  to  be  referred  to  the  makers  simply  tn-i-ause  con- 
tractors were  not  as  famihar  with  these  tyjies  as  with  older  tyix-s.  This 
would  become  less  of  a  disadvantage  as  more  new  tyiie  macliines  were  put 
into  service.  Replying  to  Mr.  Bates,  there  was  no  doubt  that  this  motor 
could  be  sold  again  and  again  to  the  same  customers.  The  question  of 
tyiw  »-as,  he  thought,  now  narrowed  to  the  compensated  and  repulsion 
induction  machines.  He  thousht  the  spHt- phase  machine  was  so 
inferior  that  it  need  not  be  considered,  exce]>t  on  accoimt  of  its  low  price. 
He  did  not  recommend  that  large  motors  should  be  started  with  a 
double-pole  switch,  because  of  the  heavy  currents  and  the  excessively 
rapid  acceleration.  Replying  to  Mr.  Warrilow,  he  was  unable  lo  say 
to  how  great  an  extent  the  Newc^istlo  Electric  Supply  Co.  were  in6ucnoed 
by  improvements  in  commutator  motors  in  adopting  the  policy  of 
ohanging  over  from  direct  current  to  single  phase.  He  believed  that  the 
chief  motive  of  the  change  over  was  to  shut  down  the  uneconomical  small 
direct-ourrent  stations,  although,  nevertheless,  the  compen.sated  nvotor 
was  very  carefully  tested  by  this  company  for  use  in  tho-ie  ca.ses.  The 
starters  used  with  oonipensated  motors,  as  jxiinted  out  by  Mr.  l*arkinson, 
were  of  the  standard  star  delta  type,  as  used  with  three-phase  motors. 
.Vs  to  speed  control,  the  dial  ty|)e  of  controller  w«s  used.  and.  with  the 
typ<>  of  motor  shown,  a  siM-ed  variation  of  two  to  one  with  10  intennediatc 
speeds  was  obtainable,  one  of  the  chief  advantai;es  of  this  method  of 
control  being  that  the  controller  coidd  1k>  plaix-d  at  any  distance  from 
the  motor.  Replyinc  to  .Mr.  Christmas,  he  slated  that  the  objeotioo 
to  an  excessive  amount  of  ap|>aratus  on  the  wall  adja<-ent  to  the  motor 
was  fully  appreciated  by  the  makers,  and.  having  this  in  view,  the  latent 
tyix"  of  motor,  in  which  there  was  no  transformer,  and  in  which  the  only 
auxiliary  ap|uiratus  re<iuired  in  sites  up  to  10  H.f..  was  the  star-delt« 
starter. 

.Mr.  Poiii.EV,  supplementing  Mr.  Creedy "s  reply,  said  he  was  sorry  Mr. 
Creedy  in  his  n-ply  lind  not  dealt  with  the  alloged  commutation  iroubloB. 
Nothing  which  iind  Ix-cn  advuiucd  by  any  of  the  sjieakers  on  this  point 
retlect<-d  in  any  way  on  what  mii;lit  Ik>  calltxl  inherent  Iwd  commutation. 
The  case  menlionett  by  one  s|«>aker,  where  very  rapid  wi-«r  took  |>Uoa 
without  s|mrkinK  or  heating,  indicoted  the  pn'seiirti  of  abni.Hive  dust  in 
the  atmosphcn-,  and  as  s|mrklivss  commiitatioii  obtained  even  under 
these  i^oiiditioiis  it  was  a  valuable  testimonial  lo  the  evivllcii.'y  .'f  design 
of  the  (  nvdy  motor  fnmi  the  ixiiiil  of  view  of  its  cMiumutalioii  i|ualiti<«. 
in  sup|sirt  of  this  it  luiirht  U'  menti'iiied  thai  motors  which  »vn'  in- 
stalled in  l,oudon  thn-o  vvnrs  ligo  hnd  only  wilhiii  the  la-t  two  months 
Iind  their  lirst  set  of  new  lirui.hcs.  In  an.illier  .'«»«'.  when-  the  motor  was 
ruiiiiin);  nl  :IOO  (st  c«'uI.  overload,  tliiT<'  wiis  absolutely  uo  >IKU  of  sjiark 
iiwt,  the  luily  indication  of  the  overload  U-iiig  Hie  liealini;  and  aUuit 
."SI  to  no  |».r  neiil.  ndui.lioii  in  sp.s.d.  Willi  n-nnr<l  to  jxiwr  factor, 
them  WTre  several  cax's  where  supply  stations  wthi  uiinble  to  ^ivo  a 
supply  of  eiierity  to  works  i  ngaip-*!  on  the  mniiufaoturo  of  muniti.sis  if 
the  molors  ha<l  anylliiuu  but  a  hich  |>.iniT  In.'tor.  In  ime  town  the 
supply  authority,  owiiit(  to  the  e\isiiii).>  load  on  its  mains  aiKl  iua<<hinery, 
had  iiolili(<<l  Its  pro«|ieelivo  ei>ii«uiiier«  that  it  was  only  able  to  give  » 
supply  if  the  Parkinstm  motor  wvn<  installeil. 
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Elementary 


Principles 
Armature 


of    Continuous-Current 
Winding. 


By  F.  M.  DENTON,    A.C.G.I.  ■» 

{Con' inued  from  page  875.) 
Summin/.— Continuous-current  armature  winding,  are  first  classified,  tlie  nature  of  the  various  classes  of  winding  is  then  explained, 
and  special  terms  used  are  defined.  Tiie  derivation  of  the  usual  winding  rules  is  developed  by  a  simple  method  based  upon  an 
understandins  of  the  ordinarv Gramme  ring.  The  rules  derived  apply  to  multiplex  windings  as  well  as  to  simplex.  The  use  of 
multiplex  windings  is  discussed,  and  reasons  are  given  for  the  avoidance  of  their  use.  The  simple  theory  of  equalising  connections  is 
explained  and  rules  are  derived  for  the  application  of  such  connections.  Chord  winding  is  explained,  followed  by  the  use  of  inter- 
polated commutator  segments,  and.  finally,  special  consideration  is  given  to  the  question  of  the  number  of  slots  that  should  be  used 
for  a  siven  windins.  taking  into  account  the  inductance  of  the  parallel  paths.     The  article  concludes  with  a  schedule  of  winding  rules. 


Via.  23. 


Eqcalisixg   Coxnections   for   Multiply   Re-entrant 

Windings. 
In  multiply  re-entrant  wbdings  eacli  re-entiant  section 
may  be  provided  with  its  own  equalising  connectors,  and,  in 
addition,  the  various  re-entrant  sections  should,  whenever  it 
i.s  pemiissiblo.  be  put  in  jiarallel.  independently  of  the  brushes, 
by  aid  of  ]ii'rnianent  co])j)er  connectors.  This  ensures  equality 
of  di.stribution  of  the  load  l)etween  the  various  re-entrant 
sections. 

The  question  of  paralleling  by  aid  of  equalising  connectors 
the  several  re-entrant  sections  of  a  multiplex  winding  demands 
careful  thought.  The  simplest  way  to  parallel  the  re-entrant  sec- 
tion.s  of.  .say.  a  duplex  doubly  re-entrant  winding  (O  O)  would 
be  to  remove  eveiy  alternate  insulating  jilate  from  thecommu- 
a  tator,    but  this    would 

}j  I    I  — '^        simjtly  be  to  change  the 

winding  into  a  simplex. 
The  condition  to  be 
aimed  at  in  cross-con- 
necting the  sections  is 
that  the  difference  in 
])otential  between  adja- 
cent commutator  seg- 
ments shall  be  uniform. 
This  condition  may 
readily  l)e  fulfilled  in  tlie 
ease  of  a  dui)lex  la]) 
winding  in  the  following 
way  : — The  ecjuuliHJng  connections  are  made  at  the  commutator 
end  for  the  oni'  re  entrant  .section  and  at  the  engine  end  for  the 
oth<T  .section,  as  shown  in  J''ig.  2:5,  which  is  a  develojied 
dia^ruin  of  a  ]>ortion  of  a  duplex  doubly  re-entrant  lap 
winding.  [(,  now,  we  start  at  the  segment  marked  2,  it  is 
necetugtn'  t4)  traverw-  two  armature  bars  to  arrive  at  segment 
4  ;  eaeh  of  thes*-  bant  (provided  they  are  about  one  ])ole 
(litch  ttjiart)  will  general*-  the  suirie  E.M.I"'.,  and  so  it  follows 
that  the  point  ii  tnust  be  about  midway  in  potential  l)etween 
wginents  2  and  1.  I'oititu  Huch  as  «.  and  3  ought,  therefore. 
to  b<>  joined  together.  This  is  readily  accomplished  by 
intiT-connecliiig  tlie  equalising  rinys  A  and  B.  All  other 
Durh  pjiim  of  pointH  nniHt  be  Himihirly  <leult  with. 

Iti  (li.u.v  law-t,  liowever,  tlii-  eonditioii  o(  miifonnitv  of 
poi.  nh.J  .JiHtribiition  around  the  commutator  is  impossible  of 
!iillilni.i,i 

EgirAUHINQ   C'ONSKfTIOSS    FOR    MKKIKH-rAllAM,);i.    WlNDlNOS. 

■'^"  Hidings,  the  I'd)  diagram  for  which  eontaiiiH 

'■'■"  1'"    ol   i-.-lls  {nrf  Kig,   JH),   Jittve  no   pairs  of 

■   •'■  ■'  '  ■      "*''•  liiiii- at  equal  jiotenlial.     This 

'■  •■iitnwil  s.'i  tiori  of  a  multiplex 

/"  i''(uai  to  (.  but  in  Hiu'li  a  case 

paiiill.'l  with  one  another  \\w 

■d  flu-  I  iitini'dors  bringing  thi» 

i.ilisilig  coiiiiertoin,   their 

■  '  of  corn'spoMdiiig  points 

I'  I-  olivioiisly  not  ])er- 

'iimiiintorHegmontN 

nts  iif  the  other, 

(-III'"  'M'  v., Mil, I  i„    I,,    i,,,ii  ,i,,,„i  ,^,.,y  „!t,.rMuie  pair  of 
i«-giiiinfs  and  would  ennvert  the  winding  iiilo  a  Nimpiex.     Nor 


is  it  correct  to  call  such  pairs  of  segments  corresponding  pairs. 
In  many  cases  corresponding  pairs  of  points  do  not  exist. 
Those  accustomed  to  thinking  of  alternating -current  machines 
will  readily  appreciate  this  point  when  they  reflect  that  the 
E.M.F.s  generated  in  the  coils  of  a  continuous-current  machine 
are  alternating  and  the  E.5I.F.  between  any  brush  and  a  given 
segment  are  pulsating,  whilst  the  effect  of  equalising  con- 
nectors is  to  parallel  with  one  another  various  sections  of 
the  winding.  The  condition  that  such  paralleling  shall  be 
permissible  is  not  only  that  the  E.M.F.s  generated  in  the 
various  sections  shall  be  equal  but  also  that  these  shall  be  in 
phase  and  so  in  synchronism.  Thus,  in  joining  what  are  here 
called  '■  corresponding  points  "  we  should  join  pairs  of  points 
embracing  E.M.F.s  which  are  equal  and  also  in  synchronism 
with  one  another.  The  E.M.F.s  of  adjacent  re-entrant  sections 
are  not  always  in  phase,  the  E.M.F.s  of  adjacent  armature 
bars  are  not  in  phase,  and  adjacent  commutator  segments  are 
not  "  corresponding  jjoints." 

Fig.  24  shows  a  duplex  doubly  re-entrant  (Q  O)  ii»g  winding 


in  which  ' 


=— j  is  divisible  by^(= 


2).       In   such  a  winding 


corresponding  positions  under  all  the  pole  faces  are  occupied, 
at  a  given  instant,  by  bars  belonging  all  to  one  re-entrant 
section  ;   hence  the  various  re-entrant  sections  can  never  be 

in  phase  with  one 
another,  there  can 
be  no  '■  correspond- 
ing points  "  on  the 
various  re  -  entrant 
sections,  and  inter- 
connection of  these 
sections  must  be 
avoided. 

If,  for  instance,  the 
points  p  and  q  were 
joined  by  a  cross 
connector;  we  should 
have,  at  the  instant 
siiown,  the  five  bars 
/'.  (/',  r.  s,  J),  paral- 
Iclird,  tluough  the 
cross  connector  and 
the  brush  connector 
+  A-]-B,  with  the  liai's  q,  h,  c,  il,  Q,  with  uiiich  they  are  not 
quite  ill  ])hase. 

The  winding  of  Fig.  21  iuvs  no  jiaiis  of  inircspondiiig  poiuts 
and  in  such  a  winding  the  two  re-entruil  si'ctions  could  not 
be  joined  witjmut  endangering  the  coMimutation.  This 
would,  of  course,  ajiply  also  to  the  du|ili'.\  doubly  ic-eiit  lant 
luji  winding  correN|)OM<liiig  to  the  ring  winding  of  Kig.  21. 

More  complicated  windings  may  be  looked  at  in  a  similar 
wny.  Kig.  2.")  shows  a  four-jiole  duplex  doubly  re-entrant 
ring  winding  in  which  the  number  of  bars  (()6/2)  of  each  re- 
entrant section  has  been  chosen  so  that  it  is  not  divisible  by 
l>/2.  In  this  case  it  is  permissible  to  join  su<'li  ])aiis  of  ])()int8 
ati  p^.  Uolh  ]i  and  (/  lie  exaclli/  under  the  middlu  of  a  Npolo, 
and  /'  is  the  same  distanci-  from  Ijic^  brusii  |  .1  that  </  is  troiiv 
~\-li.  In  Ihii  case  there  is  no  icsultjint  J'i..\I.I''.  aiound  tiie 
'iicuit  /'/I'/C,^/' and  no  oirculaLing  cunvnls  should  Mow. 

It  should,  however,  be  noted  that  tiie  windiim  of  l''ig.  25  is 


Fio  24. 

00  Ring.Z=68,m^-2,  p==4,Z/m  divisible  byp/2. 
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not  suitable  for  the  provision  of  equalising  connections  to  the 
individual  re-entrant  sections,  and  is,  therefore,  not  a  satis- 
factory winding.  Equalising  connections  in  each  individual 
re-entrant  section  must  join  points  in  this  section  that  are 
exactly  a  double  pole  pitch  apart,  and  in  Fig.  2-5  there  are  no 
such  points  available.  Thus  il  may  be  seen  that  in  a  multiplex 
ring  or  lap  winding  il  in  necessary  to  forego  either  the  equalising 
connectors  of  the  individual  reentrant  sections  or  the  inter- 
connectors  between  the  sections.  Either  alternative  would  en- 
danger the  commutation. 

The  reason  that  absence  of  permanent  inter-connectors 
between  the  re-entrant  sections  leads  to  bad  commutation 
appears  to  be-that  paralleling  of  the  re-entrant  sections  solely 
through  the  brushes  fails  to  ensure  equal  distribution  of  the 
current  between  these  sections,  and  that  no  automatic  tendency 
to  re-adju.stment  exists.  In  Fig.  24  Pp  and  Qq  represent 
sections  of  two  ple.xes  (each  belonging  to  one  of  the  re- 
entrant se<;tions)  parallelled  by  the  brushes.  If  through 
some  accidental  cau.se  the  brush  contact  at  Pshould  momentarily 
become  bad,  this  socti(m  would  take  less  than  its  proper  share 
of  the  current,  whilst  Qq  would  become  overloaded  and  tend 
to  cause  sparking.  And  since,  with  carbon  brushes,  reduction 
of  current  brings  with  it  an  increase  of  brush  resistance,  matters 
tend  not  to  im])rovo,  l)ut  rather  to  get  worse.  Had  it  been 
allowable  to  permanently  inter-connect  the  two  ple.xes,  proper 
di.stribution  of  current  would  have  been  assured  independently 
,,f  the  bra.«hi's. 


plexes  each  pies  may  be  thought  of  as  having  allotted  to  it 
one  particular  pair  of  poles  at  the  centre  of  the  N  pole  of  which 
its  first  bar  lies.  In  this  way,  then,  it  is  readilv  seen  that  by 
joining  together  bars  lying  at  the  centre  of  each  N  pole,  and 
any  desired  number  of  other  such  series  of  points,  not  only 
will  the  separate  plexes  of  each  re-entrant  section  be  thus 
inter-connected  but  also  the  several  re-entrant  sections. 

Windings  in  which  p  is  not  divisible  by  2m  have  upon  their 
several  re-entrant  sections  no  truly  corresponding  points,  and, 
as  a  practical  compromise,  the  inter-connection  in  such  cases  is 
brought .  about  by  connectbg  pairs  of  adjacent  segments 
equally  spaced  around  the  commutator. 

Chord  Winding. 

As  a  rule  the  length  y  is  made  about  equal  to  the 
pole  pitch,  ^yindings  in  which  y  is  greater  than  the  pole 
pitch  are  obviously  wasteful  of  copper  because  of  the  long 
end  connections  and  they  are  otherwise  equivalent  to  those 
in  which  y  is  less  than  the  jjole  pitt'h.  These  are  called  chord 
windings.  Such  wbdings  have  the  disadvantage  of  slightly 
lower  E..M.F.  than  full-pitch  windings,  for  there  are  moments 
in  each  revolution  during  which  both  sides  of  a  coil  are  in 
one  and  the  same  polar  region.  For  a  reasonable  shortening 
of  the  pitch  the  loss  of  E.M.F.  is  but  small  and  chord  windings 
have,  on  the  other  hand,  the  advantage  of  better  commutation 
than  the  full-pitch  windings. 

In  a  rinc,'  winding  the  coils  being  coniniutat<»d  at  one  brush 


%l\\^ 


Via.  2i>. 
OORInf,  Z-66.  "1-2,  P-4,i/m  not  divlijbh  by  r/2. 
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Inti'i-conni-ction  of  the  re-entrant  sections  of  a  multiplrx 
wave  winding  ,s|ioulil  be  made  between  pairs  of  corr»'sponiling 
pointH,  that  iH  to  .^ay,  li,'tween  pairs  of  point.s  which  wliilst 
belonging  to  difliTcnt  re-eutrunt  Ncctions  are  at  the  .Hann'  time 
one  douFilr-piile  pitrji  or  a  niiiltiple  of  one  double-polo  pitch 
apart. 

For  tho.se  HcrieM  ])uriillel  windinKti  in  wiiirh  m  is  great4T  than 
r,  the  pli'Xeo  of  the  iiidivldiiai  r<-i'ntrant  .sectiiin«  nuisl  rtntt 
be  inter  cunneclcd  l»y  jnininn  together  Kei^nient.t,  one  on  each 
pli'.x.  a  wliiile  nuriilii-r  of  doulile-pole  pitcin-s  ajiart  and  linallv 
the  Nr\rtikl  re-entrant  ^tectionn  niu.Ht  tliemxelvi'.H  be  inter- 
coniM-rli'd 

A  mTi<"4  purallei  winding  may  fail  t4>  piMweMH  corresponding 
jioints  on  itx  Meveral  re-entrant  HertioiiN,  ullhougli  it  is  .svni- 
nii-tricul.  but  itil  those  series-purallel  windings  for  which  />  is 
divisililr  liv  'Im  (tli»t  in  to  say  by  n)  are  .symmetrical  and  at 
♦he  NuiiK'  iiMM-  |>iiHHi-»s  truly  ciirrcsponding  points.*  For  to 
say  that  jt  i"  .|i\  mild.'  by  'im  or  /I'i  by  m  is  tin-  simie  (is  to 
siiy  that  llnri'  h  nl  li-tkJ<t  one  pair  of  puji-H  per  plex  of  the 
winiling.  Mill  tJK'  condition  (or  a  wave  wimliiig  m  tliat  each 
plex  iiiuhI  ttdvunre  tllMllgll  one  double  pole  pitch  befori' 
closing  or  cnlrrinK  the  micreeding  plex  and  when, 
tlicri'fore,  thrr<-  are  avftiUbln  an  many  double  pole  pitches  jis 

•  .Sonir  wtiUx->  r.'.triit  Ihr  i|r«'n|>linii  •ynonrlrirftl  "  to  tluMwi 
win<lini(.  whtih  in  i><l<lili<m  to  ImttiM  ".vmtiirlriral  in  thr  nrniMt  hrre 
fnlfiKlnl  »liiu  (K.miM  truly  riirfni|iuiiijlnit  |i<iinU,  th»(  It  wi  mny,  whiwo 
•evnriil  rr  nilnuil  •rttintik  im  in  tyiu-AnHium  with  <>nr  •nellior. 


are  a  polc-pitcii  away  from  those  being  commutated  under 
the  next  l»nish  (.tec  Fig.  ."J)  (.'onversion  of  the  ring  into  a 
drum  winding  having  7  eipial  to  the  pule-pitch  places  the  bar 
«,  (Fig.  Ifl)  at  ,(,.  There  an'  thii.s,  at  A.  closely  adjacent 
two  conductors  ill  wliich.  when  the  moment  for  coinnuitatioii 
is  reaclied,  current  is  siniulttiiK-oiisly  undergoing  commutation. 
The  living  awiiy  of  ciirn-nt  in  n,  will  indiui-  an  K.M.F.  in  .1 
tending  to  prevent  the  riirrent  in  .1  from  decreasing.  Thu.t 
coiiiniiitation  in  .1  will  be  .somewhat  hiiidensi. 

Ill  the  chind  melliod  of  winding  ci,  (:ills  .Home  distance  away 
from  .1  and  the  mutual  action  ju.'>t  spoken  of  is  nogli;;il>le. 

.Viiolher  advantage  of  chord  wiiidiiii;  is  that  it  n'duces 
armuturi'  reaition.  Fig,  2i)  .slinws  a  (iiiir-|iole  lap  wimling 
ill  whii'li  the  winding  pit<-li  is  alioiit  equal  to  the  pole  pitch, 
and  It  will  l>i-  iiotic.eil  that  the  iiiiinbir  o(  slot.s  in  each  int<«r- 
poliir  space  IS  two,  and  tlie.se  contain  altogether  tliT\'e  lda«ik 
t<i  only  one  open  dot.  Fig.  27  shows  the  lorivspoiiding  chord 
winding.  The  lilack  and  llu"  open  dot.s  indicate  the  din'ction 
of  nirn-iit  in  the  bars,  and  it  will  be  noticed  that  in  the  rljurd 
winding  the  cro.ss-iiiagiwtising  aiii|MTi'-turiis  in  the  inteipolAr 
spaces  liav<'  been  eliiniliatvd,  for  tlien«  W  r  blotk  dot  to  every 
open  dot  ill  the  iiiter)iolar  .slot*,  that  is  to  say,  the  nriuatun< 
n'a«'tioii  liiis  bei'n  reduced  and  the  aniiAtun<  been  n<iiiiered 
less  inductive.  The  use  of  choid  Windings  u|miii  single-phtwo 
lilteinuting-ciirriMit  railway  motors  leads  to  iniproveinenl  in 
the  pnniM  factor  o(  tlu'  motors 
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Distribution 
Appliances.' 

(Concluded  from  p.  873.) 
By   LEONARD  ANDREM'S. 


of     Engineering 


In  endeavouring  to  compute  what  capital  or  financial  backing 
would  be  required  to  carry  out  the  overseas  engineeiing  trade  ser%'ice 
proposed,  one  encounters  the  difficuilty  that  the  engineering  industry 
covers  amthing  from,  say,  the  supply  of  the  smallest  electric  motor 
to  the  equipment  of  a  bulk  supply  power  scheme  or  the  building  of  a 
railw  ay.  The  principal  source  of  revenue,  however,  would  probably 
be  the  profits  on  trading  in  general  engineering  merchandise  of  h  kind 
that  would  be  handled  by  sliipping  merchants. 

Reference  has  been  made  to  the  desirability  of  procuring  the 
collaboration  of  shipping  merchants  in  all  markets  where  such 
merchants  have  established  distributing  branches.  The  co-operating 
purchasing,  and  other  features  of  the  proposed  central  control  scheme, 
should  greatly  increase  the  previoas  profits  and  turnover  of  these 
estabbsbed  businesses  ;  on  the  other  hand,  then  experience,  local 
knowledge  and  trade  connection  should  be  invaluable  to  the  central 
organisation.  It  is  suggested  that,  as  an  inducement  to  such  firms 
to  merge  their  businesses  in  the  co-operative  scheme  («hilst  retaining 
local  control),  they  should  be  guaranteed  an  annual  net  profit 
equivalent  to  the  average  net  profit  during  the  three  years  prior  to 
the  war,  and  that  they  should  retain  in  addition  one  third  of  the  extra 
profit  earned  each  year  as  the  result  of  the  larger  turnover  and  other 
benefits  accruing  from  their  amalgamation  with  the  central  organisa- 
tion. The  remaining  two  thirds  of  the  excess  profits  would  he 
applied  towards  meeting  the  expenses  of  tlie  Central  Control  Board. 
In  the  original  Paper  the  author  considers  in  detail  the  cost  of 
100  distributing  centres  under  the  control  of  a  central  board.  A  net 
loss  is  shown  for  the  first  five  years  and  a  net  profit  over  the  first 
10  years. 

It  is  estimated  that  the  total  capital  required  for  trading  and 
working  expcases  would  be  approximately  one  third  of  the  annual 
turnover  ;  tlius,  for  the  above  estimated  turnover  of  £8,000,000  per 
annum,  a  capital  of  i;2,7OO,0(X)  would  be  required.  It  is  suggested 
that  this  capital  should  be  raised  by  pubfic  subscription  for  bonds,  the 
intercut  and  repujinent  of  which  sliould  be  guaranteed  by  the  State. 
It  now  remains  to  consider  what  would  be  the  procedure  if  some 
Buch  general  scheme  of  production,  co-ordination  and  distribution, 
as  is  recommended,  was  adopted  as  a  means  of  improving  overseas 
trade. 

It  in  suggested  that  the  Area  Boards  of  Management  should  at  once 
confer  with  muiiufucturers  in  their  respective  districts  with  a  view 
to  lutcertuining  what  standard  British  made  engineering  products 
would  be  likely  to  find  the  most  ready  sale  in  overseas  territories. 
Kverj-  iimiiufucturer  would  naturally  advocate  the  inclusion  of  his 
own  |«arti('-,ilar  HiNK'ialiticM.  It  is,  however,  imperative  that  a  start 
shouM  Ixr  made  with  a  very  limited  assortment  of  types  of  products, 
and  that  tlif  i-ntin-  wiling  force  should  be  concentrated  upon  testing 
all  the  viiriijiiH  miirketM  with  these  first.  The  Area  Hoards  of  Manage- 
ment woulil  ihiTcfiire  be  n:qiiired  to  cxcrciHc  great  discrimination 
in  innkin^r  tlicir  |>ri'liMiinary  choice.  The  reconiincmliilions  of  the 
re«|ii-ctlvi-  An-i  Ko.irdt  of  Management  would  be  submitted  to  the 
Central  Itourd  of  Coiilroi,  who  would  l)e  guided  in  making  their  final 
wli-<  tii.ii  iMirtly  by  the  advice  of  the  Hoard  of  Trade  and  Shipping 
Merchant  repre^-ntHtivi-H  on  the  Central  Board,  and  jiarlly  by  the 
[.r<  iHiri>l<riiiin-  of  rivoniinendationH  received  from  the  /Vrea  Boards 
•  .i  '.I  .1,  ..  riH-iil.  Wlii-n  the  M.-leetion  of  tyjx-s  of  nuuhinery,  &e., 
'"  '"  '  ■  'I''!  "1  Mil  (,r»t  inntunce  was  delinitely  decided  upon,  the 
\"  ■    '  Mr-iit  would  Im.-  rc<|ueste<l  to  obtain  from  all 

'"  "  1' it4-<|   iipphanccH   coniplrle   linls  of   jirices 

'"  '  I'Tl,  nhippiM)/  weights  and  dimensions,  and 

''■'  '■  I  ii'-  rtliole  of  the  information  colle<!ted  would  be 

"'"■  I  IWdinl,  »h<»e  executive  olllcern  would  disHeel  it 

'""'  i<  comprehenxivc-  priie  list*  covering  all  sizew  nnci 

'.v|-  lidMce.     SiMiiliiatiiinM  wduld  be  iin-pared  to  Mu- 

'""  ■*  'hi-  :Tf:ii(-i  titiTiitiir  nf  firms  whonr-  priecH  were 

'  iii'inl  prir  e  list  of,  say, 
!■(■  referred  to  ii\  theoo 
r.i  i(  ihIi  ( 'ooperfttive  " 
I''  iild  tlien  be  wiibodied 

'"  'Ixo  (five  the  delivered 

I'"  lluoughoul  the  world, 

""  the  UHc  o(  the  olTlcer-B 

"'    '  '     f  '>  b,    ]irireH,   ocean 

t.  uiuiiraiM^o  and 

innil  Kngineer*. 


Customs  charges,  would  be  all  tabulated  and  shown  as  separate  items 
to  facilitate  rapid  adjustment  to  con'espond  to  changing  freight 
charges. 

Immediately  upon  the  termination  of  the  war,  the  Central  Board 
would  make  the  necessary  arrangements  for  the  establishment  of 
distributing  centres  in  every  overseas  industrial  centre,  utilising 
existing  selling  organisations  where  possible.  The  price  lists  already 
prepared  with  sufficient  technical  data  would  be  forwarded  to  the 
general  manager  of  each  distributing  centre,  and  the  respective 
estimating  departments  would  prepare  local  price  lists  in  the  coinage 
of  the  country,  embodying  any  necessary  local  charges,  margins  for 
discounts,  &c.,  respecting  which  the  central  executive  would  have 
no  knowledge.  These  local  price  lists  would  be  fi-eely  distributed, 
together  with  the  British  standard  specificatioas  available,  amongst 
all  potential  buyers,  and  would  provide  material  to  enable  distribu- 
tion salesmen  to  commence  then-  campaign.  Tliis  would  enable  the 
latter  to  gauge  the  demand  and  to  report  to  their  respective  local 
centres  what  sizes  and  types  of  apparatus  it  would  be  most  profitable 
to  stock  at  the  local  warehouse.  When  the  Central  Board  was  in  a 
position  to  place  orders,  either  for  stock  or  to  fill  direct  orders,  they 
would  advise  the  Area  Boards  of  IManagement  of  their  requirements, 
and  the  latter  would  obtain  tenders  from  aU  manufacturers  in  their 
respective  areas.  After  the  orders  had  been  placed,  the  executive 
officers  of  the  Area  Boards  of  IManagement  would  superintend  pro- 
duction and  testing,  &c.,  and  would  take  all  necessary  steps  to  ensure 
dispatch  according  to  contract. 


DISCUSSION. 
Mr.  Percy  Griffiths,  in  opening  the  discussion,  remarked  that  the 
initiative  in  any  movement  of  this  sort  must  lie  with  the  trade  itself. 
He  protested  against  the  word  "  control."  often  used  in  the  Paper,  but 
altered  in  some  cases  by  the  author  to  "  servine."     Any  organisation 
established  in  this  connection  must  be  for  the  service,  and  not  the  control 
of  the  trade.     The  author  said  :    "  The  absence  o£  competition  between 
engineering  manufacturers  has  not  tended  to  increase  the  cost  of  pro- 
duction of  war  material,"  and  that  "  the  decentrahsed  system  of  pur- 
chasing engineering  products  has  proved  to  be  a  satisfactory  method  of 
procuring  munitions  on  an  economic  basis."     The  methods  that  had  boan 
applied  under  extreme  stress  in  regard  to  munitions  would  bo  found  to 
have  been  anything  but  satisfactory  from  the  economic  jwint  of  view. 
The  author  suggested  some  collaboration  from  the  Ministry  of  Munitions, 
the  Board  of  Trade  and  the  Foreign  Office.     If  the  Government  was  to 
exercise  any  control,  it  should  contribute  to  the  cost.     He  was  a  con- 
sulting engineer,  and  was  diffident  in  speaking  on  this  subject,  but  ho 
nmst  suggest  that  this  scheme  appeared  somewhat  complex  and  un- 
wieldy, particularly  in  regard  to  the  gulf  shown  between  tlio  individual 
manufacturers  and  the  consumers  or  users.     In  new  works  ospocially 
it  was  essential  to  establish  a  more  direct  communication  between  the 
manufacturer  and  user,  and  in  work  abroad  tlicrc  must  be  elasticity  in 
regard  to  details  of  design,  and  in  some  cases  in  regard  to  tlio  wliole  design. 
In  tin;  past  we  had  standardised  our  manufactures,  and  endeavoured  to 
force  them  on  the  consumer,  and  manufacturers  must  bo  more  olastio 
in  meeting  the  special  demands  of  \isers,  in  view  of  tlie  varying  local 
conditions  in  foreign  and  new  countries.     Some  term  should  bo  used 
which  would  indicate  that  the  "  salesmen  "  must  bo  cx|Knts^niu8t  bo 
engineers — and  know  what  they  were  dealing  witli.    The  user  should  have 
direct  access  to  an  expert.     A  su  fficiont  niuubor  of  ex  pert  engineers  should 
be  available  in  connection  with  tliis  depart  inent  proposed  by  the  auMior  ; 
the  engineering  industry  should  l>o  (bvidcd  according  to  the  capacities 
of  those  m(!n,  and  each  should  micliMstund  thorouglily  the  branoli  with 
which  ho  was  connc^cted.     Instcail  of  consulting  cnuincors  practising  as  at 
present,  he  looked  forward  to  their  ticconiing  in  tin   future  tnidc  repro- 
sentalivos.  not  representing  individual  firms,  b\it  sections  of  tho  tr.ido 
wliich  they  would  thoroughly  grasp.     The  engineer  would  lie  i>aid  by  the 
tnule.  but  would  lic^  alilc  to  go  to  the  custonier  and  say  :    "  I  advise  you 
to  use  one  (Iniiu  luini  and  another  there."     Tho  trade  interests  woh1(J 
roncive  tlic  advantage  (jf  the  imlopondont  advico  which  tlio  consulting 
engineer  coidd  give,  and  I  lie  uonsulling  engineer,  who  might  otherwise  bo 
left  in  t  lie  cold,  would  liud  a  new  outlet;  for  his  onorgios  and  a  now  source 
of  iiiiionio. 

Mr.  VV.  [i.  Maooi'.n  said  it  should  be  renunulierod  that  our  population 
was  about  45  millions,  compnri'd  with  Germany's  71)  uiilliunK.  and  the 
United  Slnle»'  Ktl)  milliims.  Wo  must  nuiUc  sonui  scleotion.  as  wo  could 
not  nninn/acluro  everything.  The  spacii  with  tho  Hidn-liead  "  co- 
ordination "  in  the  autliorV  table  consLsted  of  ('lianihers  of  Coinnuiroo, 
the  MiiuKtry  of  ItocoiiHlrui  lion,  the  \i»iu\\  of  'I'rade,  llic  I'Ingiiicoring 
.SiuiulanlK  Ciinniiillro,  llii-  Kodoialion  of  Hrilish  InduHtrics  iind  Hhippiii« 
MierchiuilH.  flto  duiibti'il  the  (iDioiency  of  hiicIi  a  body.  Ho  foinid  surli 
biin'iiiHfnilic  boilloK  di'Koneratcd  into  i|iiHHlioiiairos.  and  miuliiTics  wliioli 
merely  exinlod  for  the  piupono  of  providing  salarioK  for  the  oHicinls  |[o 
nKreed  with  .Mr.  Grilfitlis  that  if  one  wanted  to  huy,  sny,  a  turbine,  tho 
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man  who  eamo  to  sec  one  abont  it  should  )ie  aWs  to  advise  as  to  what 
was  neocs.-"ary.  He  should  know  the  changes  in  practice,  and  the  troubles 
the  manufacturers  had  experienced,  and  have  the  intimate  knowledge 
of  the  subject  whirh  was  necessary  in  advising  the  customer. 

^Ir.  LI.  B.  Atkinsox  .«aid  it  wimld  be  impossible  to  push  our  overseas 
trade  effectively  on  tlie  lines  adopted  in  the  i)ast  in  the  face  of  such  com- 
|Ktition  as  was  offered  by  the  Germans  and  the  Amfriuans.  He  showed 
cm  the  screen  a  diagram  with  the  Allsemtine  Elektricitats  GeseUschaft 
in  the  centre,  and  all  round  it  companies  all  over  the  world  'on  which  the 
.\.  E.G.  was  rf:prescnted  by  its  own  directors  or  engineers),  and  these 
embodied  electric  supply,  trading,  banking  and  merchant  companies. 
One  of  these,  the  Deutsche  Bank,  was  practically  a  representative  of  the 
(Jerman  Government.  He  also  showed  a  diagram  from  the  Pengeot 
Report,  issued  in  .\merica  in  191.'!.  In  the  centre  were  the  three 
principal  money  concem.s  in  the  United  States  at  that  time.  Branching 
out  from  these  were  railroad  concerns,  manufacturing  and  trading  eon- 
ccm.".  including  the  General  Klectric  of  .\merica  and  the  Westinghouse, 
and  radiating  from  the  same  centre  were  financing.' constrution  and 
metal  producing  <'oncems,  and  the  influence  of  all  these  concerns  was  used 
III  i>ush  trade.  The  Americans  had  not  so  far  pushed  their  trade  abroad 
to  any  great  extent  by  such  organisation,  but  the  extent  to  which  they 
intended  to  do  so  was  shown  by  the  fact  that  the  Government,  which 
had  dissociated  many  of  the.sc  controls,  had  authorised  their  re-com- 
liination  for  securing  nverseas  trade.  (Jovemment  cimtrol  to  the  extent 
mentioned  by  Mr.  Andrews  would,  he  thought,  make  it  almost  impos.sible 
in  the  engineering  woild  to  get  a  con.scnsus  of  opinion  even  in  favour  of 
iliscu.ssing  the  .s<:lieme.  Kngineering  people  had  to  be  convinced  that 
combination  would  increase  their  business. 

.Mr.  A.  Xewlasus  remarked  that  the  boards  of  management  organised 
by  .James  Stevenson  for  armament  work  had  been  successful  in  pro- 
cbicing  a  very  largi'  proportion  of  the  shell  made  in  the  country.  It  was 
piindy  a  matter  of  co-ordinated  production. 

Mr.  Pf.kiv  Riisi.ini;  said  if  like  witc  ccmipared  with  like,  the  British 
^.•llc^man  had  not  mnch  to  leani  from  his  competitors.  The  .\.F.(;.  had 
Hritish  .salesmen  in  Austraha,  the  General  Electric  Co.  of  .\merica 
had  an  .Australian  boni  stall,  and  the  representatives  in  .Australia  of 
fiiiir  or  live  German  tirms  (he  thought  the  I'nion  Company)  had  a  British 
-t«fT.  The  Germans  would  l>e  blown  out  i>f  our  loUmies  if  Britons  would 
nut  help  them  by  selling  their  goocls  after  the  war.  The  system  they 
required  could  not  l>e  orgnnisiMl  by  a  huge  concern  like  the  Post  OIKce. 
Tho  manufacturer  should  have  his  own  representative  abroad,  or  snmll 
manufacturers  might  form  a  ci>mbination.  not  too  large,  because  as  the 
size  increased  red  tB|i<  grew  as  the  .sijuarc  i>l  the  staff  employed. 

.Mr.  Ski.wvs  (!k\nt  thought  the  root  difficulty  in  organising  wa.s  the 
iliHiculty  of  (<istrihuting  expert  knowledge  to  each  of  the  cjsntres.  and  if 
it  were  not  avnilablo  at  each  centre  the  nmnufncturer  had  to  obtain  the 
information  he  n'lpiin-d  through  a  ihain  which  might  l>e  fairly  long. 
That  was  one  of  thi-  <lifliculties  with  such  a  (  umbrous  organisaticm  as  the 
.Ministry  of  .Muniticms. 

.Mr.  .1.  E.  KiNosBiKV  said  the  engineering  industry  hail  suffered  from 
tho  comm<rciii|  pn'-emiiieme  of  Gn-at  Britain.  The  cx|Kirt  trade  had 
Ix^n  largely  llirotigh  the  British  merctuint.  and  for  staple  arti.  les  that 
had  been  picMluctive  of  much  giHnl  :  but  for  enginei'riiig  production  thi' 
British  merchant  had  not  the  neceiwary  technical  knowledge.  Din'ct 
repr<'wnlution  wn«  introiluced  by  our  international  competitors  l>ecaiis<- 
Ihey  hnil  not  tlii'  other  methiwls  of  coniniiinination.  .So  there  was  a 
distiml  rerognitioii  of  thi-  im|Mirtanci-  of  ilin  et  n-pn-seiitntion  in  such  a 
subject  aM  engineering.  If  .Mr.  Aiidn-ws'  Hoard  of  Control  wer>'  to  oon- 
nist  of  two  iHidie-.  i'lie  to  giillier  information  and  the  other  to  get  the 
work.  It  might  lie  proiliielive  of  nonii'  giHid  ;  but  ii.s  a  means  of  dis. 
Iriliiiting  was  Iim)  cuiiilN<n>ome.  The  .Ministry  of  .Munitions  and  the  Post 
(((lice  were  des|)otic  |n>wers.  Thn  Board  of  Control  might  manage  a 
monopoly,  liiit  not  tlint  itide|i)-ndent  trade  iii  which  we  were  up  agninst 
eomiM'tition,  and  in  which  we  had  t<i  take  xoiiie  risk,  which  a  Government 
di'pnrtnient  could  not  lie  e\|N'<led  to  undertake. 

.Mr.  E.  BiioAl>liK\T  said  iiiile<«  the  CO  o|ieration  of  the  shipping  nnd 
railway  inlrnwilM  wn«  siMun'd  the  whole  thing  would  lad.  In  Germany 
there  wen<  s|ieelal  mtes  on  the  railways  lor  gisxls  for  e\|Miil,  and  on  the 
eanoli  the  raloii  were  ri'diieeil  even  inonv  .Since  llHt.'i  I  hi'  t  radio  on  our 
iinnals  Imil  incrrasod  by  H  |i<<r  cent.,  while  on  the  Geriiinn  namil*  it  had 
increawd  alsiul  HHi  |>rr  cent.  Tim  only  "»«r  ill  which  our  railways 
Kranteil  ndiiced  rate*  was  wlien>  then-  was  eoin|M<titioii  with  «•  aUirne 

traflii'.      A  Gentian  loniern  ild  i|ii"te  cliea|i<'r  rale,  from  the  interior 

of  tieriiiniiv  to  any  of  our  colonies  than  we  could  i|iiote.  The  \.  EH. 
■  gent  was  able  to  eiil  out  a  British  manufacturer  in  the  cam'  of  a  t'ltl<I.IMM) 
contract  on  the  Hand  owing  to  the  cliea|ii'r  through  rates  from  Gerinanv. 
Siiiiilarlv.  a  dynamo  or  motor  could  go  from  New  York  to  Australia  or 
India  cliiMi|«'r  llian  Ironi   hjiKlaiiil. 

Mr.  E    T    Will  I  MIS  IhiMiglit  wp  rr'iulred  a  Irememloua  otillet  for  the 

iiiaxiniiiiii  |>..<>il>l il|nit  of  tlienountry.      11iose  wlm  had  lived  abroad 

had  a  l«n.  .  o  .ili  .alion  than  thi>««»  at  home  ,<{  the  |MHu.ilile  etteiil  .if  the 
expansion  .  I  ii.i.lc       We  hiii>l  build  up  mr  organi«atioii  on  ralionnl  linea, 

and  the  kc  s  iioi.    « olleclite  n.  I Mf     M  wl   .  ii  Imd  put  the  whole 

thing  adniiriibK        I'..  !»■  a  •if.  •  .Ui.  in  all  roiiimerre. 

Mr.   K.  W.  I  o»  ts  did  not  lil  i  ..Mlii.t and  dia 

tnlii.llon.      tl<'ll>    I'     dd  !■<  |mii  oiil  under  the  Mine 

eonlrid.      II  I  of  the  iiouoili.  lur.  ?  fiiol  the  eonsumer  to  luie 

another  • <i  nlly  carried  out  along  Ih"  Itne*  ot  (he  nulhor'a 

genealojfi.  .• 

Mr.  All     )  'I  pur-'hax-rs  o\rr~-as  had  loh'  hlin  Ihey  wrrr 

willing  I"  I  li  material,  biil  hfi.l  la<en  driven  liMo  the  hands 

of  the    \ Gentian       Ahhoiivih  we  had  «■  many  channels 

by  which  our  ^ I     ■    hiIiI  go  oiil  lo  Iheiii,  llnw  clianiieU  «ere  iml  en 


ordinated,  and  there  wire  gaps  between.  A  contract  might  include  a 
piece  of  machinery  which  was  not  in  the  contractor's  usual  line.  K  he 
indented  for  it  through  a  shipping  merchant,  and  sp?cified  a  particular 
manufacturer,  and  it  could  not  b?  got  from  that  manufacturer,  the 
merchant  turned  it  down.  The  same  might  hapjien  with  an  op^n  indent 
it  the  merchant  could  not  get  the  article  from  his  own  manufacturer. 
The  customer  might  go  to  the  Chamber  of  Commerce  and  find  out  who 
made  the  goods,  but  he  could  not  get  them  shipped  in  bulk  except 
through  a  shipping  agent,  and  when  he  got  the  name  of  a  maker  he  might 
not  get  exactly  what  he  wanted  or  the  pric?  might  be  too  high.  There 
might  also  be  diffii-ultie?  through  small  i>arts  being  broken.  So  that  the 
customer  was  almost  compelled  to  go  to  any  firm  that  was  represented 
in  the  colony,  and  he  came  to  the  conclusion  that  our  distributing  system 
was  not  a  good  one.  The  Germans  and  Americans  always  seemed  to  bo 
on  the  spot,  and  to  supply  almost  exactly  what  was  wanted. 

Capt.  R.  B.  Sl.i<  KE  said  in  new  countries  it  was  necessary  to  supply 
what  a  farmer  wanted,  and  wait  for  p?rhap.=  two  or  three  years  for  pay- 
ment when  there  was  a  good  harvest.  Xo  manufacturer  or  group  of  two 
or  three  could  finance  that.  Probably  Mr.  Atkinson's  diagrams  ex- 
plained our  ill  success  against  the  Germans  and  .Americans.  He  noticed 
that  a  committee  of  eminent  financiers  had  Ix^on  apiwinted  to  consult 
with  the  Commercial  Intelligence  Branch  of  the  Board  of  Trade.  Could 
not  that  In.stitution  and  the  (Svils  and  Mechanicals  help  with  that 
organisation,  and  co-ordinate  with  that  new  committee  and  work  out  a 
.scheme  in  detail  ? 

.Mr.  H.  Ar.i.(ocK  eni'orsed  Mr.  .Atkin.son's  remarks  to  a  large  extent. 
The  first  question  after  the  war  would  be  overseas  distribution.  Under 
the  old  system  each  manufacturer  had  his  own  representative  to  some 
particular  market.  That  was  wasteful  and  inefficient.  Mr.  MacGregor 
(one  of  H.M.  Trade  Commissioners)  ha<l  told  him  he  had  known  IS  British 
representatives  of  the  same  trade  in  one  hotel  in  Hong  Kong,  and  spending 
SO  |)"r  cent,  of  their  time  comi>eting  with  one  another.  Even  if  a  mer 
chant  hai'  the  a-vsistance  of  an  ex|XTt.  the  manufacturer  was  rather  shy 
of  that,  because  the  goodwill  in  that  ca.se  attached  rather  to  the  mervbant 
than  the  manufacturer.  One  of  the  old  mcthiais  was  to  set  up  groupe  of 
allied  m.inufa 'turcrs,  such  as  engine  makers,  dynamo  makers,  e^ble 
makers.  &c..  to  exploit  a  ]>articular  market.  That  broke  down  b(Hj»uf>e 
some  of  the  firms  found  they  did  not  get  their  share  of  the  business.  He^ 
thought  all  the  manufacturers  in  a  trade  might  combine  and  send  out 
an  exjiert  to  give  advice  to  buyers,  and  'hat  the  orders  should  go  to  n 
central  sales  bureau,  and  be  distributecl  therefrom.  He  did  not  agree 
with  the  suggestion  of  State  control,  but  the  State  should  do  all  it  could 
to  broaden  and  dee|K'n  the  channels  l)ct«riH*n  us  and  our  consumers. 

-Mr.  H.  \V.  BnswoRTli  thought  a  Intal  objection  to  State  coiUrol  was 
that  the  .State  was  not  connK'llcd  to  make  a  profit,  which  rvsultoil  in 
in'"lliciency. .  He  saw  in  State  control  a  vision  of  endless  lorms  and 
officials,  and  the  paraphernalia  A-ith  which  Goverimtent  trans»<-lions 
were  cam.-iuHaged.  The  cidleclion  of  ortlers  by  n  centre,  and  the  sub- 
sonuent  obtaining  of  >|Uotations,  would  suit  neither  the  pureha.ser  nor 
the  manufacturer.  If  manufacture  were  :irrttn'.;cd  so  that  only  five  or  six 
firms  made  one  article,  he  thou^ht  costs  w.Mild  be  reduce!,  and  it  would 
lie  easy  for  each  such  group  to  xioix-ratc  with  other  allied  groups. 

.Mr.  R.  .1.  K  \i'l.A  soid  the  author's  .scheme  wouM  give  the  G.ivcmment 
control,  which  they  all  disliked.  He  sugi-esti-il  that  a  numlier  of  small 
firms  making  the  same  ty|K'  of  ma4liiiicry  c  mid  agn-e  to  sulxlivide 
niiirkels,  which  would  enable  each  firm  to  c.incntnite  its  energies  on  » 
market  whii  h  si  ited  its  pnxliict.'.  (hir  manufocturers,  os|>eiially  of 
heavy  mnchinery,  overliniked  the  ne—ssi|y  for  finishing  off  their  machi- 
nery. This  led  to  much  e\|vnie  and  delay  in  countries  when'  engiiuvring 
materiaN  coulil  not  lie  obtaincil.  It  was  also  diffi'iilt  to  secure  ex|»Tt. 
n-pn-s«nialives,  ami  this  w«-<  due  to  the  fai-!  that  young  ni'Mt  of  the  right 
teni|ii  rament  had  no  s.Hnier  finished  ^hcir  c  ill'>ge  ami  shop*  training 
than  they  w|shed  to  lake  p.iiitions  in  the  selling  organi.sation.  Ih\\iu«p 
salaries  in  |  he  lii\i-i*r  grades  of  a  piindv  ti'chuical  nnl  «r>-  wcr-  so  p.xir.  If 
lliey  were  able  to  cam  a  reasonable  livelihiMHl  in  thos.-  |>.isilion«  we 
would  scMin  have  plenty  of  m"n. 

The  .VrTiliiii  nvscrved  his  rrply  for  the  "  donrnal,"  but  rrni»rked  that 
those  who  had  taken  jwrl  in  the  ilisiuwion  had  generally  endors<>d  the 
(Kiint  he  particularly  wished  lii  bnng  leit  vu..  that  some  form  of  co 
oiieration   wflt  essi'iitial. 


Output    of    Larco    Generntin'z     Station;    in    the    United 
States   and   Canada.    .Vi't'onlinK  (••  die  ri'innis  fur  tlie  ye4kr 

r.'jli  the  ii!igre:;iile  i>ill|iltt  "f  tile  (•'"•"'Wting  .tlillliin.'t  in  the 
rillteil      States     jiiiil      Citnililll      reiK'hol      tlie     IukIi      flKXtt'     »f 

2!.(Nli).(Mio.iNio  k\v.  Iir^.,  of  whirl)  Citimilit  furiiiHhitt 
;i..VHi.(H)o.(i(iolv\v.  hr;!.  Tlie  greater  jiftrt  of  thi.s  supply  wii« 
ohtniiieil  frmii  wattT-powcr.  Iutt  it  i.a  inMnu'tivp  t«  ni>te  that 
ill  iiliiiiwt  every  rate  .itoAin  reserve  atjitinn.H  wit<'  PinploviHi. 
It  is  •iii'nilirHlit  thill  iilily  mie  iiilt  of  the  ll-il  of  mtpply  stAlioHH 
(ill!  st!llnill!i  hiivillK  nil  nutpllt  exn-oilin^  100,001). l»(tit  kw.-lir!«. 
per  iiniiiiiii  lire  iiirlinletl)  remnls  n  iliiTi'imo  over  the  pn<vi«iiii 
year.  The  iliit*  iire  iiian  inlerfstmn  n«  ahowiii^  that  the 
mi^^estiiin  thut  iiiiiiiv  fttntloiis  un'  iiver<|evelopi><l  hy<lniulio- 
nlly  IS  iiiifiiiiiiiloil.  On  thi*  cnntrrtry,  iiiitirutioii.s  |Hiint  to  a 
iliNirtli  of  wiiter  power  in  ninny  ureiii,  uml  every  ofTort  is  no»>«1iHl 
to  iniikc  full  liao  of  Klieh  fiieillf ies. 
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Electrical  Exports   After 
the  War. 

The  expansion  of  our  exports  after  the  war  is  a  matter  of 
deep  concern  to  the  electrical  as  well  as  to  other  British 
industries. 

The  plethora  of  orders  and  the  artificial  prosperity-,  due 
to  the  lavish  expenditure  of  war  loans,  are  merely  tem- 
porary, and  the  necessity  for  some  compensating  outlet 
■when  the  activity  of  war  work  has  ceased  is  fully  realised. 
in  manv  branches  the  home  demand,  when  peace  comes, 
may  be  inadequate  to  occupy  fully  the  enlarged  factories 
and  eijuipments,  and  attention  is  naturally  turned  to  the 
export  market  for  the  partial  ab.sorptiou  of  the  enhanced 
future  output.  Financial  experts  may  insist  on  the  sub- 
conscious effect  of  the  two  kinds  of  depreciation  in  cur- 
rency— one  reflected  in  the  foreign  exchanges,  and  the  other 
in  the  general  rise  in  home  prices — as  a  powerful  incentive 
to  an  increase  of  exports  ;  but  to  the  individual  manufac- 
turer the  necessity  for  keeping  his  works  under  full  load  will 
be  a  sufficient  stimulus  to  cultivate  the  export  side  of  his 
business. 

In  his  Paper  before  the  Institution  of  Electrical  Engineers 
Mr.  Leo.n'arI)  .\.\drew.s  reviews  some  of  the  difficulties 
likely  to  be  met  with  by  the  British  manufacturer  in  the 
.serious  exploitation  of  foreign  trade,  and  he  offers  some 
opportune  suggestions  for  enabling  the  small  producer  to 
participate  in  its  benefits. 

Before  the  war  Briti.sh  electrical  industry  abroad  was  not 
unworthily  nor  unprofitably  represented  by  the  large 
■■  universal  provider  "  tjq^jes  of  firm,  and  some  of  the  small 
producers,  either  singly  or  in  groups,  had  found  good 
openings  for  their  .specialities  in  foreign  markets.  The 
larger  houses,  either  independently  or  with  the  help  of 
closely  afliliatf/l  undertakings,  will,  no  doubt,  continue  to 
(irosecute  their  fori-ign  trade  with  success  after  the  war,  and 
will  be  able  to  fstimut*-  for  and  carry  out  any  order  within 
the  province  of  electrical  engineering.  Although  projects 
for  complete  hydro-electric  power  schemes  or  railway  elec- 
trification lie  outsirle  the  .scojie  of  the  small  manufacturers, 
there  exiKts  for  them  an  excellent  fif'ld  in  supplying  the 
standard  appliani-es  and  accessories  re((uired  by  power  and 
doin«Mfic  u.MiT«.  In  most  cases  the  firm  of  moilest  size  has 
not  suflicient  cu|)itHl  to  establish  its  own  branches  abroad, 
and  ill  ])rHctice  its  foreign  business  in  the  past  has  been 
ri'strii'ted  fo  tiie  delivery  f.o.b.  of  orders  from  the  larger 
iiittiiufacturerH  and  shipperH ;  or  else  the  (inn  has  had  to 
truMt  to  the  tender  tiierci<w  of  one  of  the  general  agencies 
in  the  importing  eoiuitry- 

Thu.s  the  small  Hpe<-iuliMt  firm,  with  u  good  reputation  for 
i»H  products,  hud  to  nwl  coMteiit  with  a  liK-rely  sporadic 
<l«-mand,  ami  it  could  rarely  hope  jo  pn-sfivc  a  continuity 
of  |»olicv.  The  remedy  for  these  doubtful  or  lialf-hearted 
riii-u'iiifiM  iii-H  clearly  ill  coopenition  on  both  the  Helling  and 
liriMlucliiiii  •^idcH,  Hitherto  the  great  obstacle  to  sue- 
<i-i\4u\  (o  operation  ha.n  been  the  iiecedsity  for  piarticully 
'iiikini;  the  identity  of  indiviilual  firms  in  that  of  the 
lejlii  •  .,11,     l'iriti><li  iiiHlinct  has  generally  jweferreil 

the  'II'    methoil,    even    wlien    a    sjiari*    in    an 

iiiioi., ;.i|)ri«e  Would  liif   I  M.l.liil  ii,,.M- i.ii.ili,,!.!.' 

jcsultn, 


The  essential  feature  of  the  export  as  well  as  the  home 
trade  is  that  it  must  pay  its  way.  National  kinship  and 
sentiment,  or  national  antipathy,  may  at  times  furnish 
powerful  motives  ;  but  if  the  final  balance-sheet  test  is 
unsatisfactory  the  efforts  to  develop  and  retain  any  par- 
ticular variety  of  foreign  business  cannot  achieve  per- 
manent success. 

Selling  expenses  are  thus  of  primary  importance,  and  all 
the  more  so  when  the  export  agency  is  on  a  co-operative 
basis.  The  figures  given  by  Mr.  Andrews  are  hardly 
encouraging,  even  when  the  course  of  their  ultimate  im- 
provement is  graphically  shown  in  a  quasi-scientific  hyper- 
bola and  straight-line  diagram. 

There  are  not  many  firms  in  this  country  that  could 
survive  with  selling  expenses  amounting  to  nearly  20  per 
cent,  on  a  £.50,000  turnover,  in  the  export  of  any  other 
branch  ;  but  this  rather  unfortunate  example  does  not 
vitiate  the  main  argument,  which  is  sound  enough.  In 
fact,  co-operation  in  selUng  is  practically  the  only  way  in 
which  the  small  trader  can  approximate  to  the  advantages 
that  naturally  pertain  to  the  mammoth  business.  The 
law  of  concentration,  as  it  has  been  called,  is  one  aspect 
of  the  principle  that  up  to  a  certain  point  an  increase  in  the 
scale  of  operation  diminishes  the  expenses  per  unit  of  pro- 
duct. The  law  is,  of  course,  equally  apphcable  to  the  ratio 
of  selling  expenses  to  turnover.  The  more  familiar  com- 
plementary law — the  division  of  labour — impUes  that 
everv  department  of  a  big  concern,  or  each  factory  in  a 
group  should  be  confined,  as  far  as  possible,  to  the  produc- 
tion of  a  few  standardised  articles  on  a  large  repetitive  scale. 
In  accordance  with  these  principles,  if  the  administrative 
committee  of  a  co-operative  export  organisation,  intending 
to  handle  one  or  more  complete  lines  of  electrical  plant,  has 
decided  correctly  on  the  allocation  of  standard  types  of 
apparatus  to  the  individual  firms,  it  has  already  overcome 
its  chief  difficulty.  Area  boards  of  management  and 
boards  of  control,  identified  more  or  less  directly  with  the 
State,  figure  prominently  in  most  schemes  for  fostering 
exports  ;  but  the  average  business  man,  while  granting  that 
Government  officials,  consuls  and  trade  commissioners  may 
be,  and  are  sometimes,  helpful,  is  naturally  sceptical  as  to 
their  t^ustained  zeal  and  efficiency.  He  realises  that  the 
driving  foi'ce  of  any  scheme,  whether  officially  controlled 
or  not,  has  its  origin  in  the  desire  of  the  individual  to  widen 
his  market  advantageously.  Boards  of  control,  ad  hoc,  ho 
regards  (and  often  "with  reason)  as  liable  to  cause  mere 
obstructive  interference  instead  of  intelligent  directive 
assistance.  Hence  the  need  for  exercising  the  greatest  caie 
that  the  pi'()|)ulsive  energy  at  the  source  is  not  frittered 
away  in  channels  that  only  the  most  conlirined  optimist 
would  call  devoid  of  friction. 

When  the  formation  of  a  cartel  of  small  producers  leady 
to  deal  with  a  specific  category  of  goods  for  export  has  been 
comjileted,  it  will  itself  be  quite  capable  of  determining 
the  nature  and  amount  of  its  members'  outputs.  Such 
cartels  are  best  formed  under  the  a'gis  of  an  authoritative 
organisation,  whose  powers  and  responsibilities  arc  recog- 
nised and  appreciated  in  its  trade,  as,  for  example,  the 
B.K.A.M.A.  in  the  electrical  industry.  Professional  institu- 
tions like  th(^  Inst itiil ion  of  Klectrical  Kngineers  cannot  be 
expected  to  bi'  more  than  distantly  sym])ath<'tic. 

Area  boards  have  but  little  mimn  d'lHre  in  schemes  of 
this  kind,  as  topography  is  uniinixM'tant  (at  least,  in  England) 
to  a  group  <tf  lirms  uniting  to  supply  a  definite  class  of  ex- 
ports, and  a  common  linancial  inlrrest  in  f-he  RUi  eess  of  tiie 
venture  is  the  best  quMJilical ion  for  mi'mlMM'shi])  of  a  general 
directive  bnni'd.  It  <'aimot  be  too  strongly  insisted  tfiat 
:  lie  colli  iniied  pi(is])erity  of  all  export   projuct  's  ulliinateiy 
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dependent  on  its  satisfying  a  real  and  effective,  and  not  an 
exotic  nor  sentimental,  demand  from  abroad.  It  is  not 
sufficient  to  have  a  sound  plan  of  campaign,  unless  the  pro- 
ducts on  offer  possess  the  attributes  of  suitability  of  design 
and  quality,  and  competitive  prices.  Foreign  trade  is  not 
influenced  by  permanent  good-will  between  buyer  and 
seller  to  the  same  extent  as  the  home  market,  and  thus  the 
goods  must  have   inherent   and   outstanding  merits,   es- 


peciallv  in  regard  to  price.  The  whole  question  of  the 
healthy  development  of  exports  hinges  upon  the  costs  of 
production  in  the  country  of  origin,  and  this  again  is 
dependent  on  the  wise  apphcation  of  the  principle  of  the 
division  of  labour  in  its  widest  sense.  But  whatever  the  form 
into  which  the  electrical  export  system  may  finally  crystalUse, 
we  are  fuUy  convinced  that  the  British  manufacturer  will 
successfully  adapt  his  methods  to  the  prevailing  conditions. 


The    Coal    Conservation   Report. 


Till-  (•■|j>.it  oi  in.-  t  .Ml  «  unsiTvation  Sub-committce  on 
Electric  Power  Supply  in  Great  Britain  was  discussed  last 
week  at  a  meeting  at  Xewcastle-upon-Tyne  under  the  auspices 
i)f  the  Newcastle  .section  of  the  Institution  of  Electrical  Engi- 
neers, to  which  members  of  all  technical  institutions  likely 
to  lie  interesteri  in  the  district  had  received  invitations. 

.Mr.  A.  H.  MMtSH.M.L,  <>f  MiiWlesbroiinh.  .:liaimian  of  tlic  section, 
..ij.nipird  Mif  i^liair,  ami  said  that  of  all  the  schemes  put  forward  for 
iccnn.struittion  none  had,  to  his  niinil,  more  practical  value  than  thos«' 
'  omprisod  in  the  report.  These  latt<rr  embodied  in  a  concreto  fonn  the 
•  'insiden/d  view.-*  of  a  niimlxr  of  eminent  gentlemen  on  a  subject  which 
had  excri.iw'd  the  thouithtn  of  economists  and  engineers  for  many  years 
I'ust,  and  wcpo  based  on  laws  which  had  iK'conxe  axiomatic  so  far  as  tho*; 
ivho  harl  to  do  with  electric  (jower  supply  were  coneemcil.  One  measuro 
■f  thoir  i:n|)ortanfie — aoccptinc  for  the  moment  the  financial  results 
irrived  at- -wan  that,  by  adopting  them,  the  country  would  save  »  sum 
"f  iipwarili  of  half  the  annual  pre-war  exj)enditure.  The  roi)ort  had 
rjia'le  a  striking  ap|>eal  to  publii  imagination,  and,  as  it  was  necessary 
li.r  its  full  reahsntion  that  Icgi.slativc  action  should  follow,  they  must  do 
.  vcrything  possible  to  kei'p  the  matter  dealt  with  bi-fore  the  public. 
The  economic  argument,  briefly  put,  was  thai  at  present  more  than  thn-e 
times  as  mur.h  coal  was  iieiag  used  for  the  pro<luctii)n  of  jKiwer  as  would 
Ik-  reiiiiinMl  if  the  U'st  eomniercial  engineering  methods  were  adopted 
to  gcnorale  and  diHtribute  all  such  iK.wer  elci-trically.  The  coal  thus 
savc-d  shonlil  Ix;  u««m1  t<p  prcsliK  ci  further  i-lerlrical  iwwi-r.  That  addi- 
tional |KiwrT  was  net-ded  and  would  Ih?  absorl>ed  to  the  greatly  onhanccil 
productivity  of  our  mnnu(nclun-rs,  anil  then'  would  l>e  many  incidental 
advanlagcn.  The  argument  did  not  rest  alone  on  the  assumption  that 
manufacturers  would  lind  it  profitable  to  uso  more  jniwer.  It  went, 
further,  and  ,i«"<-rted  thai  they  iiiu.st  «lo  so  to  enable  the  country  to  hold 
ii--  own  in  the  niarUets  of  llw  worhl. 

In  the  n-iMiil  win-  di«ii«s<-d  the  advantages  which  larnc  power  stations 
liMil  over  small.  (  nrried  a  stage  further,  it  was  found  that  the  same 
iilvantageH  of  lower  capital  e\|ienditun',  lowi-r  o|ii'rtttive  coatu  and  higher 
load  faclom  wen-  obinined  with  well-Hilunted  Hupcr-|Kiwcr  ht«ti<ins  over 
n  Miiml)»r  of  Huuillcr  and  less  favourably  situated  stations.  There  was 
no  esliinato  »f  till'  rniiniiniption  of  coal  ]>vT  horno-powtT-hour  at  the  pro- 
|Hiwd  Kii|>erpi>w<'r  '<tiitions,  and  they  hud  to  turn  to  .\pi>endix  A  I" 
awirtain  the  figure  of  1 J  lb.,  whinh  had  lieen  token  for  i  iimparis<m. 
The  ligiin'  -Ksimod  to  (»■  on  the  safe  siili-  ha\ing  in  miml  the  si/e  <if  the 

I  ill  .li  .  I'.  I- I    ...  I.. I       It  would  In-  olwrvcd  that,  while  the  use  of 

.  iiiplated  tor  ele.trieal,  chemiiul  and  heating 
the   pr<>ltii:lion   of  motive   power,  eleclrieol 

, .....:... Ill  I  hi-  mporl  to  .over  all  applications  of  dec 

rtercnre  |.i  any  other  than  electrical  means  for 

iiicrgy  in  I  lie  iviol     that  was  l<>  sav.  bv  either 

The'  wide  of  il    was  to  Iw  denii  with  eltMv 

.Illy  «l    llml   pfli.iency    nay    l.'>  lo    W  l>"'r 
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undertaking.  There  would  be  special  reasons  for  Govenvment  support 
during  the  period  of  reconstruction,  one  being  the  nece.ssity  for  providing 
employment  for  discharged  soldiers  and  munition  workers  at  giH>d  wages 
until  such  time  as  industrial  eciuilibrium  was  reached,  and  another  the 
necessity  for  promoting  every  increase  of  productivity,  and  consequently 
of  the  competitive  strength  of  the  country. 

Mr.  (.'.  Vernier  said  our  coal  resour.es  were  very  much  nearer  ex- 
haustion than  those  of  any  other  imlustrial  country,  not  excepting 
Cenuany.  Various  estimates  had  been  made  of  our  resources  of  coal, 
varving'from  200  to  .580  years,  which  latter  figure  was  given  in  the  f^lj^^rt. 
The  [xiint  we  had  to  face"  was  how  long  we  could  get  coal  at  a  price  which 
would  enable  us  to  compete  with  other  industrial  countries.  America 
had  not  onlv  verv  extensive  ooal  measuns,  but  40  million  n.P.  of  un- 
devel(ii>.'(l  w"otor-i"K>wer.  Our  present  methotls  of  using  fuel  were  wasteful 
alike  of  capital,  fuel  and  labour.  If  large  units  were  used,  it  was  i>ossible 
to  create  very  great  economies  in  the  amount  of  fuel  required  for  c.icli 
horse-power  consuuied.  Turlio-generators  of  i.'i.OiW  H.P.  used  2.'  per 
cent,  less  coal  per  horse-power  than  did  one  of  li.OU.l  H.P.  In  the  I  lUtcd 
StaU's  thev  were  now  building  and  installing  oO.tXhl,  W.OOO  and  70.0I.H)  kw, 
machines--i.r.,  roughlv  100,IH)0  H.P.  in  one  unit.  It  was  not  only  tho 
economy  possible  by  large  units  which  enabled  powvr  to  1k<  supplied  nfitu 
cheaply  by  centralised  iH)wer  production  ;  it  was  even  more  essential 
to  distribiito  over  very  large  areas  to  secure  tho  economy  from  diversity 
in  use.  Contraliseil  power  iirodiiotion  in  large  generating  units  over 
large  areas  economised  capital  in  first  cost  of  plant  and  spare  plaijU 
and  ecmomised  fuel  by  smaller  consumption  p.-r  hor.s<>p.i»vr  possible, 
by  .scientific  combustion  under  exiiert  direction  and  by  pos-sibility  of 
choosing  most  fnvonrablo  sites  for  power  plant  with  ample  ciHidensing 
wat«r.  If  cooling  towvrs  had  to  l>e  used,  fuel  consiimpti.m  was  increa-sod 
by  alxmt  l.'i  |)or  cent.  Lot  them  take  the  case  of  tho  new  U.ilmam>Hk 
station.  The  present  stations  took  oondensing  water  from  a  canal. 
Owing  to  an  iiicre«.s»<  in  the  tem|>i>raturo  of  the  canal,  the  cost  of  fuel  was 
incrtwuied  by  00,000  p;T  annum.  Tho  new  station,  with  ample  con 
dciising  water,  was  ex|Kvtcd  to  save  £4.->,(H.KI  K""  aunum  in  fuel,  which 
would  pay  tho  interest  on  the  new  works.  There  w.us  an  tvonomy  of 
Inlwur  by  saving  the  handling  ond  tninsiwrt  of  fuel  from  the  pits  to  tho 


In.  ily.  nu<l  lllnre  wnn  no 
trnn«|v.rting  or  umng  lli< 
gn«.  hot  wal4^r  or  Hteniii 
id  eonM><|ueiiil 


power  plant  and  in  removal  .>f  ashes,  an  economy  of  lalxmr  in 

yisiim,  largo  units  taking  little  more  lalwur  to  opcnito  Iheiu  r 

small,  and  an  economy  by  the  use  of  automatic  coalliaiulling  ui  i 

The  case  for  lenlralist-d  power  pnxlii.-tion  and  di~ni'.  id""  ' 

arena  was  provcil  iiji  to  the  hill,  not  only  by  the  i 

north-east  coast,  but  also  by  the  rapid  ivntralisi 

which  was  taking  pla<e  in  oil  (larts  of  the  worll       ^' 

that  distri.t  coul.l  not  havo  achieved  it^  . 

3^MMV)  II. p..  with  contracts  lor  further  com 

making   :1'i<i..i.m    hi-.    mIu.Ii    was  olnuit    i  >- 

the   II.-'  •'■.    -vi/...    Mniu'lic^l    1.      lii' 

on  till-   I  .oiubined  their  M'veral  \ilf 

into  on  ring  4tMI.»»  *!•  miles,  with  1 

\er.ittO.OiW  n.r.  (three  fiCllis  li\  lo> 


coiil.  wlii.b  oblaiiii'd  III  the  ln-si  modem  generating  stations.  With 
the  ex...  pi  I. .11  o(  the  111—  of  the  heat  in  pxhniisl  steam  iiiulcr  favourable 
eirciiiiiHi.iii. ..«,  then-  »»«  ii.i  eomiiimial  methisl  of  whi.  Ii  he  knew  by 
whii  h  till'  .legrailed  heal  i'ould  lie  |if  value.     They  had  heanl  something 


of  pro|H.«a|.i  lal<<ly  lor  the  aelling  up  of  arii 
neigliboiirlM><NU.  and  of  the  di»lribiili.iti  of 
eonibiiie  111.  geiicraliiMi  o(  |»iwrr  with  llie 
|.,iir{..>-<  >    ..  I.i'iiirs  which  ap|>'ared  to  him 


II  gas  plants  in  rrsidentinl 
condeiianr  ciHding  water  to 
oipiily  of  heat  (or  domeiitie 
I.I  lir  111  I  ho  nature  of  red 


the  main  |Mlh«  of  the  re|>orl  ,    if  Ihr 
,  I  hey  would  'inly  add  lo  llie  dilli.'iillie*  of 


I'  met  with 
.ilnblinhing 


debalrable 
when  Iherc 


plants  of  .1  • .. 
|iowrr.  the  p--. 

The  report  I.  i-*-!!  on  tli. 

per  hopte  |iow.t  ie.iic  a^iiiu.d  as  Hi 
country  was  too  high.      In  one  v\ 
textile  mills  oggn-gatiug  2.'<,ll0ll  ii  i 
not  exceed  '.'J  lb.  o(  c.ial  |>i'r  hors.    p. 
iiuite   iHissible,   although   they 
deilu.'iHl  from  an  milical.>r  di.%  ■ 
the  dilVl.'ully  of  entiiuAtingh.. 
might    (airly  assume  the  (..r 
"Ir.ilM    pliilli    IM   llii.  .    .ilMir, 
enci.i.'.    with    '■ 
nv...  . il 


not    told 

(,....1    I:,.. 


,.I   (bit    lie-   iV-iir 


11. 
rhethci 
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stations.  The  essentials  were  :  Large  generatina  units,  anqilc  land  for 
industrial  development  on  the  site,  good  transport  facilities,  proximitj' 
to  coal  supplies  subject  to  all  other  considerations,  ample  condensing 
water,  security  of  supply,  unified  control  of  generation  and  distribution, 
and  that  the  "generating  station  or  stations  must  feed  into  a  common 
network  covering  a  very  large  area.  These  essentials  could  be  secured 
with  advantage  by  installing  one  or  more  o*  the  large  units  of  25,000, 
."lO.OOO  or  whatever  horse-power  was  adopted  at  intervals  of  something 
like  20  to  30  miles,  all  feeding  into  very  high  voltage  ring  mains.  That 
would  solve  the  difficulties  which  were  bound  to  be  formidable  in  the 
concentration  of  plants  into  stations  of  200.000  kw.  or  even  300,000  kw.. 
as  had  been  suggested.  These  difficulties  included  the  difficulty  of 
finding  sufficient  condensing  water  at  one  point  for  such  large  plants, 
the  congestion  of  rail  transport  facilities  for  supply  of  coal  and  removal 
of  ashes,  as  well  as  the  supply  of  raw  material  and  finished  products 
to  and  from  the  works  on  the  site  dependent  on  the  electric  supply,  the 
difficulty  of  deaUng  with  the  enormous  mechanical  forces  produced 
in  the  event  of  a  short-circuit  in  or  near  large  stations  of  hundreds  of 
thousands  of  kilowatts  capacity.  There  would  be  increased  security 
of  .supply  from  air  raids,  bombardment,  &o.,  by  scattered  units,  as  against 
all  the  plants  Iwing  on  one  site  even  if  subdivided  in  separate  buildings, 
as  mentioned  in  the  report.  There  would  also  be  greater  security  arising 
from  le~s«  congested  outgoing  cable  routes,  and  transmission  losses  would 
lie  reduced. 

-Mr.  Versier  (in  further  contributed  remarks)  stated  that  much  dis- 
t  ussion  had  taken  place  on  4he  question  of  the  cost  of  electrical  trans- 
rai.siion,  and  some  things  iiad  been  read  into  the  report  which  were  in  no 
way  suggested,  such  as  point  to  point  transmission.  In  the  discussion 
at  .Manchester,  for  example,  figures  were  quot^-d  for  transmitting  the 
whole  Manchester  load,  est  imatcd  at  100,000  kw.,  from  a  jMersey  side  power 
station.  Without  going  into  the  figures,  which  was  not  possible  without 
knowing  more  accurately  the  data  on  whicli  they  were  based,  but  which 
for  electrical  transmission  certainly  appeared  greatly  exaggerated, 
certain  a-ssumptions  were  overlooked,  .sue  h  as  that  the  canital  cost  of  the 
pfjwer  station  would  not  necessarily  Ik;  the  same  wliether  inside  the 
.Manchester  area  f^r  outside,  and  the  same  load  factor  had  been  taken  for 
each  case.  It  had  to  he  recognised  that,  for  equal  load  and  diversity 
f a<t^ir»  it  was  sometimes  di flicult  to  make  out  a  good  case  for  point  to 
point  electrical  transmission  compared  with  more  costly  generation  close 
lo  the  load :  but  that  was  not  the  sy.stem  the  report  suggested. 
For  the  Lancashire  area,  his  idea  was  on  the  lines  of  a  high- voltage 
network  mainly  conncctinR  Liverpool,  Widnes,  Warrington,  Manchester, 
Bury.  IVjlton,  Wigan,  .St.  Helens  and  Liverpool,  with  cross-country 
inlerconneclors  between  some  of  those  towns.  Manchester's  present 
I'lad  factor  wa.s  about  32  [K-r  cent.,  which  was  much  less  than  one-half 
that  of  the  north-eajit  i^oast  companies.  Was  it  reasonable  to  expect  that 
it  <-uuld  bf  incrciised  to  iMi  per  uent.  or  over  without  interconnection  with 
other  li  w.js  ?  When;  was  the  possibility  of  utilising  wn.ste  sources  of 
[Kjwer  if  the  .Mam  hest<  r  load  was  supplied  from  within  the  .VlamOiester 
ana  ?  Then*-  ei  onomical  sources  of  surplus  power  would  be  wasted  if 
the  inlenonneiling  network  were  not  available  to  connect  them  up.  He 
could  not  help  feeling  that  much  of  the  criticism  was  uninfoimed,  and 
there  M-eme«t  to  In-  a  nol.ililc  lack  of  und';rstanding  of  the  lines  on  which 
liirt'c  power  whemes  — an  on  the  north-east  coast  and  in  America — were 
i|i-vi-|i.|»-d  and  operalcd.  On  the  question  of  high-voltage  mains,  he 
held,  contrary  to  what  Kceiucd  to  Ixj  the  general  idea,  that  these  should 
not  be  for  the  main  |Mirt  overhead.  The  main  transmission  shoiild  be 
iin''cr-.Tr.Tin  '  .if  the  highe^tt  voltage  possible  for  us*'  on  cables,  which  was 
b'    '  "I  dciil  high"r  than  most  iK-ople  seemed  to  think.     Ovcr- 

'  •  ''d   '"•  mainly  nwd  for  scc^ondary  mains  and  int«rconr 

"■  lid  Ik-  reinforced  by  a  SMund  backlM)ne  of   undergroimd 

'  ■  had  l»«-n  aj>iiiilcila»  unduly  favouring  private  ontcrpiisc. 

'I  '•'   that  a  ciiiisiderntion  of  the  past  history  of  electrical 

•'  '  Ic'jihlnlion  WUH  a  MiHir  innt  reply  to  this  ]ioint.      He  had 

'  '  on  the  n-port  issued  by  the  reprcHenlativc  municipal 

"  li  ngn-ed  that   the   prewinl   limitations  of  the  area  of 

•"vernnient   an-an  i:ould   not  ensuro  an  ade(|uato  and 
'  '  •  I'l  tricol  eni'rgy.     This  admiHsioii  on  the  purl  of 

'  xomewhnt   U'laled  in   view  of  the  recognition 

Hu-?it   IH  yearn  ago  in  the  Power  Act  Ingislation. 
'  Ihc  itiiinplule  municipalisalion  of  electric 

of   joint    iMMirili  of   lo(;al   aulhorilies   to 
Me    niiulit   I  all   attention  to  the  fact 
'  '  '.•htuig  Act,   IIHIO  (claiiw  H).  it   had  been 

I-  form  KUch  j.iint  iHmrds,  nn('  thus  break 

.'overnmeni  arean.      Me  thought  that   as 
III'   111' ilitien  iilfered  by  thin  claUMO,  lor  rea.ionH 
•II  known,  local  niithorilicH  had  failed  to  that 
I  r....iiirc..."  nil. I  in  I  heir  public  N/>rvice. 

loexpliiin  to  ponsible  con- 
'I      vr/,.,  the  CMtnbliHhmi'nt 
'  '  Iric  iiuppiy  over  llm  wholo 

''  ""'Icrlnklrig  which  wouhl  take 

"  -houl.l  iiirt  U-  led  to  iM.Jieve  (hat 

'  'd  within  n  xhort  ix'riod.  and  Ihim 
I'  idililioiin  iir  I'liibarking  on 

'"  lid  Im.  ri'(|iiired.  until  micli 

"  '  oiiviiici-d  I  here  were  many 

"  M.i    |,r,idiice  ejiMtricity  at   a   very 

'"  '  '"•  proiliiccd  or  •iipplied  by  any 

I'  iipply.     The  i|ucMtion  of  llnanc" 

"'}''  - '■     *»•   a   widl  known    fact    that    the 

•ImiIik   |«<wi.r  vtnB|wnie«  in  the  United  Kingdom  hnil.  no  far,  not  Ih'cu 


curamcrcial  successes,  and.  unless  the  commercia]  prospects  of  the  .scheme 
could  be  clearly  demonstrated,  national  expenditure  was  not  justified. 
He  favoured  private  control  of  the  scheme  :  but,  in  any  case,  it  would 
mean  an  enormous  and  very  costly  organisation  as  regarded  staff,  and, 
as  the  power  stations  would  be  placed  at  suijh  considerable  distances 
apart  he  was  inclined  to  think  that  the  workmg  costs  and  the  cost  of 
distribution  would  probably  exceed  the  cost  of  working  smaller  under- 
takings on  commercial  lines.  An  indication  should  be  given  as  to  the 
tcT'ms  upon  which  electrical  energy  was  to  be  supplied.  The  present 
system  was  unsatisfactory.  He  saw  no  reason  why,  in  a  large  under- 
taking, a  flat  rate  should  not  be  quoted  ;  the  consumer  would  then  know 
exactly  what  he  had  to  pay,  and  discounts  could  be  given  varj'ing  in 
proportion  to  the  consumption.  The  report  did  not  give  definite  posi- 
tions for  the  super-power  stations,  and  it  appeared  to  him  that  there 
would  be  considerable  difficulty  in  obtaining  a  sufficient  supply  of  con- 
densing water  in  positions  where  coal  could  be  readily  and  cheaply 
obtained.  He  regarded  as  misleading  the  statement  in  the  report  that 
the  Newcastle  Electric  Supply  t'o.  and  its  alUed  companies  supplied 
current  at  an  average  price  of  under  Jd.  per  unit.  It  was  quite  true  that 
collieries  obtained  electric  supply  for  pumping,  air  compressing  and  fan 
driving  at  a  comparatively  low  rate,  but  the  charges  made  for  the  supply 
to  engineering  works,  shipyards,  &c.,  were  very  considerably  higher, 
and  it  was  unfair  to  overcharge  one  industry  to  assist  another. 

Mr.  Mountain  gave  detailed  figures  of  the  actual  costs  of  current  pro- 
duction in  connection  with  two  industries  in  the  Midlands,  showing  that 
in  the  case  of  the  Park  Gate  Iron  &  Steel  Co.  (Ltd.)  the  total  cost  per  unit 
worked  out  at  0-l-t29d.,  and  in  the  case  of  the  Dsvonshire  Works  at 
01094d.  Surely,  he  said,  one  would  not  argue  that  concerns  like  these 
shoiild  be  forced  to  take  current  from  a  supply  company  at  a  cost  of 
even  0-5d.  per  unit.  He  could  give  a  large  number  of  other  instances 
where  costs  were  very  similar. 

Mr.  H.  W.  CJjOThier  said  he  could  not  help  thinking  that  electrical 
engineers  throughout  the  country  were  not  educated  up  to  what  was 
known  of  electric  power  systems  in  that  district.  There  was  a  lot  of 
scare  as  to  the  scrapping  of  existing  plant.  That  question  would,  how- 
ever, be  settled  on  a  business  basis.  If  it  were  possible  to  obtain  power 
at  a  much  cheaper  rate  than  one  could  produce  it  at,  one  could  afford 
to  scrap  the  old  or  less  efficient  plant.  Electrical  engineers  should  be 
united  and  keen  on  the  fulfilment  of  the  promise  of  that  report.  They 
should  forego  all  pettiness,  even  on  the  question  of  municipal  v.  company 
control.  We  had  not  got  great  research  institutions,  such  as  they  had 
in  America.  We  knew  very  well  the  keenness  of  American  producers. 
We  knew  how  the}',  in  our  colonies,  by  their  smart  salesmanship,  controls 
and  arrangements  with  British  firms,  had  tended  to  engender  the  notion 
that  if  one  wanted  big  electrical  plant,  high-tension  transmission,  one 
must  go  to  America.  Even  from  Sweden  and  Norway  people  went 
through  England,  not  stopping  to  look  round  the  plant  in  this  country, 
straight  to  .America  for  their  supplies.  We  must  get  ahead,  keep  ahead, 
and  show  to  the  colonies  and  the  world  the  initiative  of  this  country. 

{'apt.  A.  H.  L.vws  thought  the  rejKirt  was  intended  mainly  as  a  sort 
of  ventilation  of  the  whole  question,  and  not  as  a  settlement  of  details. 
Wc  would  have  to  be  careful  in  case  we  might  go  too  fast.  They  did  not 
want  anything  bad  evolved  from  that^  report.  He  hoped  we  would  go 
on  in  till-  old  British  way,  not  too  conservatively,  of  course,  Imt  not  throw 
overboiirii  everything  we  had  learnt  and  get  ourselves  into  a  megs. 

Mr.  .Mai!K  Hali.iday  followed,  giving  details  of  successful  utilisation 
of  coke  for  electrical  generation  at  Tursdale  f'olliery. 

Mr.  W.  T.  McC.-vi.L  remarked  that  he  would  like  to  know  whether  that 
.Ul.  per  unit  averaged  by  the  Newcastle  Electric  Supply  (,'o.  was  for  the 
whole  of  the  associated  companies,  and  how  much  was  for  bulk  supply, 
bci^ause,  of  course,  in  the  case  of  bulk  s>ip]ily,  they  were  cutting  out  the 
cost  of  local  distribtition.  Ho  thought  the  municipalities  w^re  a  little 
more  enterprising,  and  could  do  things  (and  had  done  things)  rather 
Ix'.tter  than  the  report  gave  (hem  cifdit  for.  The  report  siij)|iorted  the 
eom|iany  cm  account  of  the  (company's  greater  keenness.  Keenness  for 
what  t  "The  (company's  keenness  was  for  the  i>rolit  of  the  company  :  the 
keenness  of  the  municipality  was  for  the  profit  of  tlic  municipality.  It 
seemed  to  him  tliat  the  Ix-'tter  way  to  have  a  board  which  was  not  a 
ocmipaiiv.  but  which  was  national,  with,  of  course,  local  representatives 
ill  eacli  district.  The  Lamashire  ami  t'liesliire  Board  had  already  drawn 
up  a  s(  heme  for  a  body  which  should  represent,  not  the  municipalities 
alone,  but  all  I  lie  uiidc'rtnkings  in  llie  dislric^t.  Persimally  he  pixiferred 
that  to  the  compaiiv  method  for  that  particular  district  ;  possibly 
locally  it  was  a  not  her 'matter.  As  to  research,  the  proposals  of  the  repiu-t 
were  vcrv  good  as  far  as  they  went,  but  the  cllicicncy  obtainalile  was, 
admittedly,  of  the  order  of  from  !,">  to  20  per  cent,  of  the  heat  energy  of 
the  coal.  '  U  Hccmed  to  him  a  serious  omission  that  there  was  no  sugges- 
tion for  ear-marking  aiiv  proportion  of  tlio  saving  for  research  on  present 
methods.  If  (he  heat  engine  could  be  cut  out  of  the  chain  of  energy 
converHicm.  ho  that  (lii'v  got  their  convciMion  from  coal  to  electricity 
without  using  a  heat  engine  at  all,  they  had  got  from  .SO  to  Hf.  per  cent, 
of  the  energy  to  work  with,  anil  it  wns'at  least  within  the  bounds  of  pos- 
Hibility  llial'the  saving  Huggestcd  l>v  (lie  n;iKirl  could  he  put  out  of  sight 
by  Mo'me  saving  ellei'lcd  liy  eiitiiciy  dilTi'ient  means  from  the  present. 
Therefore  |iroviHion  shoiild  he  made  lor  i(;scurch. 

Mr.  .1.  H.  Ukaiid  exhibited  several  slides  illustnitivo  of  the  work  done 
by  Ihe  Newcastli-  Wectrie  Supply  ( 'o.  Ueh'rring  to  a  2.">.o;Ht  kw.  macliiiic 
ciinHlriieted  in  Chicagii  (our  years  ago  by  ('apt.  Laws,  he  snid  wc  had  not 
got  n  miichine  of  2lt,00ll  kw.  in  this  country.  Two  large  linns  in  (he  US.. 
lakini;  -i/.es  from  20.000  (o  l."i.llOO  kw.,  had  li.'i  in  commission  and  lit  uiidcr 
coiiHt  ruction.  In  (his  coundy  wc  hnd  none  of  (heso  sizes  in  eonimissimi. 
We  had  eigh(  or  nine  u(  20,i(00  Kw.  luiil  n  few  larger  ones  under  coii- 
htrucliiin. 
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Sir  Robert  Hadfield's  Presidential   Address  to  the 
Societv  of    British   Gas   Industries. 


ELECTPaC   FURXACES   IX  .STEEL  WORKS. 


On  the  I8tli  inst.  Sir  Robert  HadfieUl.  F.R.S.,  delivered  an 
interesting  and  comprehensive  addres-s  to  the  Society  of  British  Gas 
Industries,  in  which  he  dealt  with  fuel.-.,  with  the  relative  values  of 
<!oal,  coke  ^ind  electricity  in  heating  steel ;  with  metallurgy,  education, 
commercial  matters,  patents  and  buildings  for  the  technical  societies. 
Lack  of  space  will  not  permit  us  to  refer  to  all  these  subjects,  but  the 
information  in  regard  to  the  use  of  electricity  at  the  works  of  Messrs. 
Hadtields  (Ltd.)  is  of  more  than  usu.il  interest,  and  we  therefore 
reproduce  .some  of  the  figures  that  are  given. 

The  way  in  which  the  coasumption  has  grown  is  showii  by  the 
diagram-s,  half  the  coasumption  of  54 -J  million  units  in  191"  being 
due  to  electric  furnaces.  Sonie  of  the  energi,-  is  generated  at  the 
works,  but  most  of  it  is  supplied  by  the  Sheffield  f'orponition.  the 
price  being  OBd.  jkt  unit  up  to  September.  1916.  and  0-72d.  there- 
after.    In  Fig.  2  all  the  energy  is  taken  at  this  price. 


HAOflELPS  SUPPLY  £25.260 
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Km.  I  -Siiiiwi!»ii  Ki.w  TiiiiM. 
F.vnii.v  I-.II1  .»T  Tiir  Wmtm 
or  WH'f  II  MiriKi.i'M,  I.Th  , 
Hiirci  III  I' 
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TiiiN  I  ii«H)ir.  or  or.l.  run  imt 
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'I'liP  nviiiige  Plirruy  iT<|uirr«l  per  Ion  <>(  utorl  nir|l«><l  plivtrirnlly 
wilt  782  ku  lii>ur>  t'riMJurrr  ifitii  iiIihi  ia  \tHn\  In  Mr«<l  making,  iniil 
it  in  fniiml  Ihiil  .iboiil  .'><l,tNil(  ciibic  (I.  of  giw  nrr  miuired  |ht  Inn  ol 
dlerl,  iir  lltioul  !•  Ii>  l>Mi  of  I'lml. 

Ak  roKnrtU  lb'  iiiinmil  nl  ninlerinl  iliuM  uilb  in  lhc«c  liirgr 
liliinilliill  uiirkn.  tlxM-  urrr  niellrd  iliiMlig  thr  MMir  1917  hIhiiiI 
Ilk'i.INN)  ton*.  Nriiilv  <ill  lhi<  wn«  (ur  ii|h<<  ml  «li-rl.  °w  hl<  h  •liould  iiol 
Im<  I'laMi'd  uilh  mild  «tf<<'l  or  ■tori  (or  rniU,  pliittii,  ftr.  Ill  uhuh  it  v 
|MM«ililii  til  obtain  II  null  li  Inriirr  uulput  |irr  ttm  of  furl  uxd  thnn  nith 
MIKM'inl  vliH't  llwiiiu  III  the  gn<ittrr  niir  iii|uiml  in  the  inniinfni'tiin- 
•  if  lhr«r  niMi  lid  ulrcl-.  (br  norkill|(  <i(  the  fiirtmi'ra  hn»  to  lir  nlottrr 
mid  i«  niiii'li  iiiiirr>  r<»itlv. 


Tahl€  of  Comparison  of  Coal,  (las  and  ElectrieiUj  per  Ton  of  SUd  or  Iron 
Healed  or  Melted. 


Amount  of 
fuel  or 
energy 

consumed. 

Cost  of  fuel. 

Heat 
eifi- 

Price. 

Total 
cost. 

ciencv, 

%• 

Hutting  1  Ton  of  Ste'l  to  OOO'C. 

foal  heating — 
(1)  Theoretical,  lOO^j  efficiency 

001 82  ton 
(41  lb.) 
008  ton 
(179  1b.) 

877  cubic 

feet 

2,7.')ii  cubic 

feet 

163  units 

300  units 

s.    d. 
20    0 

ton 
20    0 

ton 

1     4 

1. 000  ft. 

1     4 

1,000  ft. 

072d. 

miit 
0-2d. 

unit 

0 

I 

I 
3 

9 
IS 

2 

8 

9 
0 

100 
23 

(Jas— 
(n)  Theoretical,  10(1'„  efliiienoy 

100 

32 

Electrical — 
(a)  Theoretical,  1<HP„  efficiency 

(6)    Practical    

IlKl 
54 

Mrlliiu,  1  Tonol  Iron  In  (A-  Cuiwl 
Hearth— 

>i. 

01. 5  ton  coke 
(331)  lb.) 

s.    d. 

52    « 

ton 

8. 

d. 
9 

23 

MHtin^iand  FinUltiny  1  Tot:  f!ui 
I'ru.ible— 

4  Sletl. 

2-30  ton  cru- 
cible coke 

0-30  U>n  pro- 
'   diiccrvoal 

.".l."i  units 
'SO  unit* 

s.    d. 

47     0 
ton 

19    0 
ton 

0-72d. 
unit 

072d. 
unit 

S.     d. 

117     « 

o    8 

30  lid. 

40- 10 

1-4 

())ien  hearth — 

13  5 

Electric,  to  melt-  ■ 
Practical  

03 

Kleetric  to  melt  and  n-'inr 
Practicnl  

47 

3.410  B.T.O.       • 
,0>W 
I4,IN)0 

n.tKvi 

IH.IHXl 
In  nrdinnrv  liiiieH 


In  riiin|iilinu  the  alhui-  Inhlc.  the  cnlorilic  ivmcr  t.ikcii  Inr  the  various 
riirli  i,  as  follows  ;  - 

I  i-liTtriral  unit     

I  iMihii'  ft.  riw\l  gas    

1  II..  rod     

I  lb.  i-nicilile  cokt<  ' 

I  lb.  cii|H.|«  coke  

The  liuiin-s  in  I  bin  taWp  ■«•  IwM^I  on  war  pri 
.  .inl  ..li.i.ilil  not  lost  nioivtlinii  I2«.  |vr  Ion  ;  ^.ns.  KM.  ii,t  l.lMHIciiliic  ft.  ; 
I'lrilriinli-iiiTKy.uld  (x-r  Uilownll  lionr.  II  tlicK- (it.ri'- wen- tnken.  the 
iiIhivc  "osIh  wiMilil  then  U-  i'iirn»|Hini|in\!ly  n-iliici'd 

The  avcinBe  "liocitic  lirsi  of  slwl  iK-twwn  0  »'.  nn  I  «H'  f.  oipiaMt  IH. 

The  kible  showN  Mninc  of  the  relative  iidvantaKix  of  roni,  |(iui  niiil 
ebvlricity  in  Ihn  iIii.hh  of  work.  From  the  |ioinl  of  view  of  coiiKorva- 
tioii  of  fuel  ntioiin-e^,  coal  is  the  best  and  el<>ctricity  is  the  most 
wiiMteful.  Thi  sjimr  order  holds  in  reganl  to  co«t.  but  ehi  Iri.itv 
prirsontA  advnntagi^  which  cannot  )m'  -hi  simply  rxpr«<<w(<d. 


Tr.-ulr    l*jii-liaiii«'iil««    ami     I'lii-ir    \\'«»rU. 
II.    I  nM  «.  I   .1  f    III  N  N 
I  snuiorcTOiiY. 

I  III    HI. Ml. mil  vv 1  1-  iM-i'iniiinE  to  n    '  j. 

the  (nil  Inmk-IiI.  from  nil  the  snriilu  c<  i'  J 

to  lllilik  \>i'll  ahiMcl,  rtiiil  iio  plan  oui  'i  " 

be  able  In  ki'I  "11  rapnll\  and  •iip 
our  |«earefiil  ih  <'ii|kiitii>ii»  111  II 
after  the  «nr  |irniMl  »e  niiiM  not    ■ 

with  the  idea  that  the  «ar  l«  r»iininu  !••  an  end.  or  i»  bln-ly  lo  i-oiue 
to  All  end.  Ill  the  near  fiillinv  There  are  wnnp  unthinking  |<eoplr 
uho  arr  iiiclnieil  to  di<niiiwi  rrettlintrin  tioii  •ihemrK  uilh  a  Micrring 
ilijiliii  lion  to  (let  on  with  the  »ni  "  Ibco  juxple  Mii«iinder*laiid 
Ihe  Hlinle  iip-rit  of  re««>n«t  met  loll.      I'liev  (ail  enlm-ly  to  realise  Iho 
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spirit  of  the  war  itself,  and  they  will  experience  a  rude  awakening 
when  the  war  does  come  to  an  end  and  they  find  themselves  in  a 
new  world  brimful  of  new  ideas,  new  hopes,  new  standards  and  new 
conceptions.  It  would  indeed  be  httle  short  of  a  catastrophe  if 
when  we  have  spent  the  best  of  our  blood  and  treasure  in  this  great 
struggle  we  should  be  unprepared  A\ith  plans  for  reaping  the  just 
reward  of  such  sacrifice,  and  the  least  that  those  of  us  who  remain 
at  home  can  do.  in  justice  to  our  fighters,  is  to  endeavour  so  to 
arrange  matters  in  the  old  country  that  when  the  soldier  returns 
he  may  truly  say  that  it  has  been  worth  fighting  for.  There  are  stiU 
many  people,  and  I  regret  to  say  they  exist  very  largely  in  the 
business  class,  who  are  hugging  the  fond  delusion  that  we  are  gouig 
back  to  the  manners  and  methods  of  1914.  I  beg  them  to  believe 
that  nothing  of  tl>e  kind  vdll  happen.  Those  who  had  the  oppor- 
tunity of  hearing  Mr.  Ernest  Bevin  at  the  inaugural  meeting  of  the 
l.R.C.  at  the  (Juildhall,  London,  are  imder  no  misapprehension  on 
the  matter,  and  they  will  agree  with  me  that  there  are  only  two 
alternatives  now  before  the  business  community.  Trade,  industry, 
business,  commerce — call  it  what  you  will — has  either  to  face  a 
revolution  on  a  scale  such  as  we  have  never  experienced  before,  or 
there  must  be  a  frank  acknowledgment  on  the  part  of  employee 
as  well  as  employeil  that  it  will  be  carried  on  in  the  future  with  very 
different  ideas  from  tho.sc  which  have  prevailed  in  the  past.  Wages 
and  pro.Ht.s,  which  have  hitherto  been  regarded  as  the  only  things 
that  mattered,  must  be  put  into  their  jHoper  place,  and  each  trade 
must  realise  that  it  is  a  part  of  the  social  organism,  a  part  of  tlie 
n.itional  life,  and  that  the  nation  exijccts  from  it  that  it  wiU  take 
its  full  share  of  the  burdens  which  have  come  to  us  from  the  war — 
that  it  will,  in  fact,  have  to  be  carried  on  as  a  branch  of  national 
service,  and  that  labour,  management,  capital  and  all  parties  will 
have  to  join  together  to  see  that  these  things  are  done.  Thanks  to 
the  growth  of  trade  organisation  and  the  development  of  the  co- 
operative spirit,  these  ideals  are  getting  a  little  nearer.  Twenty 
years  ago  it  was  the  exception  rather  than  the  rule  to  find  two  men 
of  a  trade  who  were  on  sjieaking  terms  ;  to  day  it  is  difficult  to  find 
a  munufacturer  who  Ls  not  working  in  close  association  with  all  his 
comjietitors.  The  same  process  has  been  going  on  in  the  ranks  of 
labour,  until  it  nmy  be  said  that  the  work  that  remains  is  smely  no 
more  difficult  than  the  work  which  has  been  done.  If  we  have 
su(f<'i.<led  in  eliminating  most  of  the  follies  which  kept  tradesmen  of 
a  kind  fr<m\  a».'«xlation  with  one  another,  surely  it  sliould  be  as  easy 
to  eliminate  the  follii's  which  are  keeping  employers  and  employed  in 
the  same  trade  in  two  oi)iK(sing  cam])s.  The  work  of  the  immediate 
future  which  centrc-s  round  the  Whitley  Kejxjrt  is  simply  in  effect  to 
conipletf  the  pro<e»s  of  organisation,  which  has  now  reached  a 
remiirkublc  Htage  of  <levclo|>nient. 

I  projKwe  ill  this  MTie«  of  articles  to  endeavour  to  help  on  that 
proecwt  by  sketching  brietly.  in  a  jiractical  way,  some  of  the  work 
that  IM  urjfently  waiting  to  be  done  by  Trade  Parliaments.  1  shall 
take  it  for  cranled  that  tlie  Whitley  l{epf)rt  is  accepted  by  the 
reader,  and  that  Labour  and  Capital  are  joined  together  in  every 
tra<le  in  n  .loint  Standing  Industrial  Coinicil  or,  as  1  prefer  to  call  it, 
a  Trade  IVirliarnent.  for  the  benefit  of  that  trade,  and  1  shall  en- 
drjivour  to  hhow  by  diMiiaxiiig  the  work  that  Ues  before  these  Councils 
the  ne*'.!  for  brinftiiig  them  Into  being  without  further  delay. 

Tofnrni  .1  Wbitliy  Council  it  in  necessary  to  define  a  trade",  and  this 
i.  i.rli..|.-   iIh-  :..|.  .t.,1  -lilliciilty  that  lia.s  to  be  faced.     It  is,  for 

'"'"'"      ■''  ''    ■    ■''--  b''velling  is  part  of  the  firniiture  trade, 

"'  I'-     This  one  illustration  will  suffice  to 

-'  1-1  the  tusk  of  demarcating  industries. 

"  'iiulc,  it  then  beconu-sneceasary  tofind 

'"  '"'lb  •■ii.|>l"><T(i  and  employed  whose  limits  are  also 

'  '•"•  trade,  ami  arrange  bctwiH-n  these  bodies  their 

'•  'or  repri'^-ntnlion  ii|>iin  it  Council.     It  will,  there- 

'•  '  «•"•  (ommlion  of  a  Trade  l'arlian»-nt,  or  a  Whitley 

'  ■! 'fimiMl  b.- simple.     The  delinitionof  a  trade  anil 

' ''  '  ""1  ari-  in  tliciiim-lves  two  very  big  and 

'   '  '.  however,  we  come  to  consider,  as 

till-  ini|iorlance  of  the  work  which  is 

■   vital  niieiuily  that  this  work  Mhoiihl 

I  be  axrM'd  that  no  effort  is  too  ureal 

;,Milti....  * 

It  nuiy  Ih-  well  |.>  «<  „„l  exoelly  the  eonslitution 

,,n..nt.      It   Hill  .f,n-iM   first  of  rejiresentatives  of 

idiials  as  NUeh  will  have 

divided  between  r<>pre- 

I    ie|irewTi|alivi>»  of  trade 

■  Mil...!,    ,u  I   iM   the   link    between   the 

'  'I  will,  it  Ik  lii.iK'd,  take  over  many  of 

'  ....  by  (iovtTninrnt  Impart  inent^t  go  far  as 

r  ■  "  '  '•  ■■■  •mod. 

(To  U  coiiliiiiifil.) 


Parliamentary  Intelligence. 


SHROPSHIRE,  WORCESTERSHIRE  AND  STAFFORDSHIRE 
ELECTRIC  POWER  BILL. 

This  Bill  was  further  considered  by  a  House  of  Lord's  Committee  last 
week,  and  on  the  17th  inst.  Mr.  Honoratus  Lloyd,  K.C.,  said  the  promo- 
ters were  impressed  with  the  absolute  necessity  of  getting  the  iiroposed 
new  generating  station  at  Stourport  w'ithout  delay.  In  order  tu  lighten, 
the  Bill  and  to  remove  some  of  the  opposition  they  were  willing  to  with- 
draw the  clauses  relating  to  the  manufacture  of  gas.  the  treatment  of 
residuals  and  the  production  of  electricity  for  chemical  ])urposes. 

Mr."  D-4VID  H.  Martin,  organiser  of  the  Iron  and  Steel  Trade-Federa- 
tion,  said  important  works  in  the  district  had  been  compelled  to  work 
short  time  through  inadequate  supply  of  electric  power. 

Mr.  Impey  said  in  his  opinion  the  proposed  site  of  the  generating  station 
was  the  best  obtainable. 

This  closed  the  case  for  the  promoters,  and  Mr.  Talbot.  K.C,  addressed 
their  lordships  on  behalf  of  the  joint  opposition.  He  said  his  clients 
had  no  desire  to  prevent  the  development  of  electric  power  in  the  area^ 
but  they  contended  that  the  promoters  were  not  the  proper  authority. 
He  contended  that  if  the  Committee  passed  the  Bill  the  area  of  supply 
shouki  not  extend  northward  beyond  a  line  drawn  from  West  Bromwich 
to  Rowley  Regis. 

Mr.  J.  Hall  Ryder  gave  evidence  in  opposition,  but  m  cross-examina- 
tion, he  admitted  that  a  further  supply  of  electric  i:ower  was  needed  in 
the  district.  He  had  no  objection  to  the  scheme  provided  it  were  con- 
fined to  the  area  south  of  the  line  between  AVest  Bromwich  and  Rowley 
Regis. 

Mr.  Vesey  KSox  called  several  witnesses  to  bear  out  his  contention 
that  the  erection  of  a  generating  station'on  the  .site  suggested  would 
depreciate  seriously  the  value  of  property  in  the  nf  ighboin-hood. 

On  the  18th  inst.  Mr.  Vesey  Knox,  k.C.  addressed  their  lordshijis 
on  behalf  of  the  Rural  District  of  Stourport,  in  which  the  promoters 
propose  to  erect  a  new  generating  station.  Stoiirjiort  was  a  small 
industrial  town,  and  they  did  not  claim  any  general  exemption  from 
annoyance,  but  thej'  contended  that  they  were  entitled  to  the  commoD 
law  protection  against  nui-sance.  It  was  admitted  that  the  erection  of 
this  generating  station  on  the  site  proposed  would  inevitably  cause  some 
annoyance  and  nuisance.  Nevertheless,  except  in  one  instance,  the  cora- 
]iany  asked  to  be  allowed  to  put  up  those  w  orks  without  jiaying  any  com- 
pensation whatever.  His  clients  asked  that  there  should  be  inserted 
in  the  Bill  an  extension  of  the  provision  contained  in  the  Act  of  1906, 
which  authorised  the  construction  of  the  existing  generating  station. 
That  clause  provided  that  nothing  in  the  Act  should  be  held  to  exonerate 
the  company  from  being  indicted  for  creating  a  nuisance  in  carrying  on 
those  works  in  the  area.  Of  the  600  generating  stations  in  this  country 
there  were  very  few  which  were  not  subject  to  that  provision. 

Mr.  HoRATius  IvLOYD,  K.C,  dissented,  and  said  the  provision  applied 
to  parochial  electric  lighting  stations,  but  not  to  large  power  generating 
stations. 

The  Chairman  said  the  Conmiittec  agreed  that  the  promoters  should 
be  exempt  from  the  clause  in  the  previous  Bill.  They  also  asked  for  the 
insertion  of  a  clause  providing  that  nothing  in  the  Act  should  prejudice 
any  ap|)lic,ition  that  might  be  made  during  the  continuance  of  the  war 
or  for  two  years  after  for  invocation  of  the  company's  powers  in  Salop 
and  Stafford,  excluding  Sniethwick.  and  that  part  of  the  county  of 
Worcester  within  the  area  of  the  Midland  Electric  Coriut.  for  Power 
Distribution. 

The  Committee  adjourned  to  enable  the  clauses  with  the  agreed 
amendments  to  be  brought  up  by  the  jiromoters. 

PONTYPOOL  GAS  AND  WATER  BILL. 

On  Tluirsdiiy  last  tliis  Hill,  which  aiLtli.iiisc's  i  In-  iiiniiioters  tii  aciiuire 
by  agreement  the  undcrtaUing  (if  the  i'tintyiii>ol  KIcctric  Light  &  Power 
Co.  (Ltd.),  was  passed  by  a  Committee  of  the  House  of  Lords,  presided 
over  by  Lord  Forteviot.  It  was  nnnounced  that  terms  had  been  agreed 
upon  by  the  promoters  and  the  Urban  Council  wlin  had  petitioned 
against  the  Bill.  / 

Gloucester  Electric  Power  Bill,    Owing  to  upposition  thcjiro- 

ninleis  luivc  .l,Mi,l<<l  nut  lo  pnirerd  with  this  Hill. 

Private  Bill  Legislation  l  he  ^ Hrksliirc  Electric  Power  and  the 
Cuiinly  i)f  Loiukm  Kleelrie  Supply  Hills  are  now  proceeding  OS  unopjiosod 
measures.     Clauses  '.i  and  4  nf  the  foriiii  r  Hill  liiive  1  eeu  withdrawn. 


I^egal    Intelligence. 


Calderwood  v.  Coniston  Electrolytic  Copper  Works  and  Another. 

On  .Miinday  .Mr.  .Iiisl  iee  Culerid^e  heiinl  iii>  luliuii  liroiiudil  I..N  .lohn  ,), 

Ciilderwoiid Kini'cr,  agniiisl  the  Cnniston  Kleelrolylie  t  upper  Works 

(Ltd.)  and  Kuynimid  Douvreleiir-  for  the  recovery  "f  i:\W.  being  four 
inoiitliH'  nrrearniif  salai'v  at  i;. I  Til  I  a  year  as  engineer  of  ii  eiimpany  formed 
In  extract  cupper  from  mine  ibinips  bv  an  elect  rofvl  ie  piiieess.  Tfic 
ilefenee  wiiH  lliiil  plaint  illH  aKreemenI  terminated  on'  Nuv.  6,  IIHO,  and 
that  lie  had  been  paid  his  salary  up  I ci  that  diile. 

.Mr.  KluSK  Piiwi'.M..  K.C.,  h'lr  phnnlilT,  said  that  allhdiigh  theilcfen- 
danl  eciiiipany  was  legiMtered  in  l'".in;land  everyone  (imnected  with  it. 
except  thcHecTelaiy  was  KreinOi  The  other  di'f'eiKliml  (M.  Diiiivreleur) 
wan  elmiriiwin  of  (lireelors.     The  (finipiniy  got  a  lease  of  [iroperly  con- 
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Histing  largely  of  dumps  from  old  copper  mines  near  Lake  C'oniston.  in 
Lancashire.  It  was  thought  there  was  enough  copper  in  the  dumps  to 
make  it  worth  while  to  apply  an  electrolytic  process  for  its  extraction. 
The  ordinary  process  would  have  been  too  expensive.  The  electrolj-tic 
process  did  not,  however,  prove  to  be  successful,  the  company  got 
through  its  money,  and  the  shareholders  declined  to  lind  more.  M. 
Do'j\Teleur  said  the  thing  had  better  be  clo.-ied  down,  but  plaintiff  sug- 
gested some  one  else  might  be  found  to  provide  the  money  for  another 
process.  Eventually  Baron  de  Cotelin  came  over  from  France,  inspected 
the  property  and  expressed  his  satisfaction,  but  later  intimate<l  he  did 
not  intend  to  take  over  the  property.  Plaintiff  claimed  wages  from 
Xov.  6  till  the  date  in  March  when  Baron  de  t'otelin  sent  his  intimation. 

Mr.  Lewis  Thom.\.s,  K.C,  in  defence,  said  plaintiff's  continuance  after 
Xov.  <)  was  conditional  upon  Baron  de  Cotelin  purchasing  the  mines, 
which  he  did  not  do. 

His  LoRusiiii-  entered  judgment  for  plaintiff  for  £150  as  against  the 
company,  and  for  M.  Uouvreleur  as  against  the  plaintiff,  the  costs  to  be 
apportioned  by  the  Taxing  Master. 

What  is  Misconduct  in  a  Workman  ? 

Ill  the  Shoreditih  (  ..uiity  I  ourt.  mi  I'rid -.y.  .judge  t'luer  heard  an 
aition  in  which  H.  .\.  (  rudick.  a  foreman  stoker,  sued  the  Hackney 
Borough  <  ouncil  to  recover  £23  (Is.  (id.,  being  the  sum  he  had  paid  to  tho 
Council  uriiler  the  Su|ierannuation  Act. 

.Mr.  Hmbt.  FoHTixE  (for  plaintiff)  said  his  client  had  b^en  in  the 
employ  of  the  electricity  department  of  the  Council  sinne  1001.  and  had 
risen  to  the  (Kisition  of  fnrennn.  Lrttely.  a  Jlr.  Osborne  had  ejme  on 
the  scene,  as  charge  engineer,  and  for  some  tini'.-  Cradick  and  he  d'd  not 
hit  it.  One  day  Osbunic  ord-red  a  man  iianied  .\ns<'ll  to  stoke  up  a  fire, 
and  rightly  or  wrongly.  Cradick  resented  it  as  it  und'<rmined  his  autho- 
rity in  his  opinion,  anil  he  lost  a  certain  amount  of  dignity.  There  was 
other  stoking  In  do  anil  Cradick  told  Osborne  that  as  he  started  the 
job  he  had  In-tler  lini-li  it.  Next  morning.  Mr.  Robinson,  the  Borough 
electrical  engineer,  admonished  him,  and  tulil  him  tliat  if  he  like<l  to 
upohigise  to  Osborne,  and  to  do  his  work  in  futur<\  the  incident  would  l)e 
overlooked.  Cradick  said  he  had  nothing  to  aiKilogise  for  and  refused, 
saying  he  preferri'd  to  leave  and  did  so.  The  money  he  was  ilaiming 
was  hi.i  si]|>crannuitioii.  and  wivs  returnable  if  he  had  not  Ix-eii  guilty 
of  misconduct.  .Mr.  Vuisi:  (f«ir  the  Cuuncil)  said  that  the  whole  paint 
was  whether  this  wa.s  misconduct  in  n'fusing  to  olx-y  orders. 

.ludue  Cu'KR  found  that  the  min  was  asked  to  ojx'n  tho  damper 
and  ri'fuwd,  and  that  was  misconduct,  inasmuch  as  it  was  a  refusal  to 
oU-y  (.rder>.     Then-  wmihl  !«•  judgment  for  dcfendints.  with  c  ists. 


Standard  Cable  Mfg.  Co.  (Ltd.)  On  the  |>clitinn  of  the  KoanI  of 
Tia<'e.  Mr.  .Iiislien  Vouniier  has  made  a  pctiloin  for  windina-iip  this 
Company.  It  was  stated  that  all  the  trade  claims  had  been  paid  with 
the  exieption  of  two,  one  of  which  was  that  of  an  evni'inager  for  com- 
pcnsaliiir,  for  the  termiiritioii  of  his  servii'i-s,  anil  then-  was  enough  money 
in  hand  t..  ^ettle  the  claims.  The  ( 'oninany  was  an  "ifshiHit  of  a  I  lerman 
company,  ami  was  redly  fonii-d  f<ir  as^islinu  thai  company.  Tho 
.Staiiilard  Ci>.  was  very  much  mixed  up  with  i\ir  Kniield  Co.,  and  there 
were  two  iigree-nents  to  which  the  Cennaii  conipmy  were  parties. 
Thiisi'  cimliftcis  had  Uvn  delcrmin"d  N-twe'U  the  Kniicid  and  the 
.Slandiird  c  inipanies.  Kverything  had  now  U-en  done  with  n-iiiinl  to 
the  winding  up  of  the  company's  bii-mc«s. 


Piitoiit    llecord. 


SPECIFICATIONS  PUBLISHED, 


5.112 

5.840 

6.894 
8.854 
11.034 

15.393 

17,044 


Stone  &  Co..  J.  &  Darker.  A.  H.     E  trciric  ssn-.cr.es.    (13  3  17.1     114.020. 
Stone  &  Co..  J.  &  Da.=!ker,  A.  H.     Brush  and  terminal  contact  mechanism  of 
dynamo-e!ectric  machines.    (13.3  17.)     114.021. 
Troup.Curtis&Co.&Wickett.  J.  H.     Brushesfor  dynamo-elecn ic machinery 
(15,3.17.)     114.027.  f 

HoRM.  H.    Crystalline  or  like  detectors  for  electric  waves.    (21/3/16.)     105.905, 
ScHALL.  W.  E.     Electrical  rhythmical  inteiTupters  for  medical  use     (16  307.). 
114.034. 
I  EFENDEyCo.&WiLLiA»s.A.H.     Electric  connections  between  cells  or  batteries 
and  bulbs  of  electric  pocket  lamps,  electric  torches,  and  other  ekctrlc  lamps 
which  carry  their  own  cells  or  batteries.     (28  3  17.)     114.C-48. 
lORANic  E'.ECTRic  Co.  &  CuRTis,  A.  H      Housing  of  electrical  switchgear. 
(11  4. 17.)     114,054. 

>!..  &  Armstrong.  L.  B.    Shock  absorl  el  s  for  e'.tctric  Ij-ciies. 

114,063. 

L.     ProcesscftteCrL-sr- welding.    (28  6/16.)     107.758. 

(G.E.Co.i     -  i.es.    (20617.)     114,077. 

Mfj.  Co.)    Power-operated  e:ec-ix 


BOSSOH. 

(25  4  17.1 
Murray.  T. 
BT.-H.Co. 
Iqranic  Electric  Ck 

switches.    (31  7  17.) 
Fletcher.  F.  P.    Over;  is  heated  by  electricitv.  stesn 

gas.    (25,7  17.)    (Div.cec  i;:;.;-    -r,  en  1,315  17.1     114.117. 
Lahdis  &  Gys  Akt.  Css.     Electric  motor  meters.    (2  12  16.)     HI;   : 


APPLICATIOXS  FOR  PATENTS.     • 

Ncsis.— Names  within  parentheses  are  those  or  communicators  ot  ininrtioKS. 


i  telegraphy. 

ies  of  electric  furnaces, 
^ntact  making  and  break;: 
,  Norway.) 


4.329  Cl,«xe.     Receiving  »pr 

4,333  Morse.     Inductively  ur  ■ 

4  334  HDVLE&  Wriohtam.     H 

4.336&4,337  B.T.-H.Co.  8tY; .  . .       1 

4,353  Nielsen,     High-tension  fuic.    li 

4.366  Chailliey.     Magnetos. 

4.373  Hall.    Coin-coliecting  means  for  telephone  systems. 

March  13.  1918. 
4.397  Rowan.     Apparatus  for  demonstrating  e!ectric  wiring. 
4.404  S-iAW.     Electric  generators. 

4,419  Siemens-Schuckertwbrke.     Electric  switches.     (201, 17.  Cenr: 
4.428  Howard.    Control  of  electric  furnaces. 
4.483  M^N.'c.     Housing  adjusting  andlocking  nut  for  electric  motor  horn 

March  14,  PI?. 
4.527  Cdw.    Mountinftof  electrodes  c: 
4,529  &  4.530  EXLEY  i  LilTNER.     E  s. 

4.553  loRANic  Electric  Co.    (Cutler  - 

current  motors, 
4.556  Morse.    Signalling  and  navigation    ,- 

March  15,  1918. 
4,582  British  L.  M.  Ericsson  Mfg.  Co.  &  Brockbs.    Telephone  instiumert;  : 

observation  stations. 
4.609  McKenzie,  H  llahd  &  Westinchousb  Power  Signal  Co.    Commiitatc 

(16  3  17.  U.S.) 
4  613  Smyth.    Therapeutic  treatment  by  electric  and  other  radiant  energy. 
4.623  RicHARnsos.     Electron  discharge  devices. 
4.640  Icranic Electric  Co.     (Cutler-Hammer  Mfg.  Co.)    Electric  motorcontrcllc 

March  16.  1918. 
4,652  QuiLLAU.    Supporting  overhead  wires  o(  electric  tramways,  tc. 
4.689  Baur  &  Trsadwsll.     Electric  cells  or  batteries. 


ConiToUers  loraltema;irr- 
ching  devicos  therefor. 


March   18    1918 


Tttr  ^rJli-rfrr  (tVtfr? 


'  of  the  ti}efiftcjtions  ttiinttv  publishti  hotn  bfn 
•■'  (RH,  EL..n  ti  Pryor,  ChviirtJ  Paltnl  Afnis. 


4.749  Stevens     Sigr-"  -  ■    ■ 

4.750  BT.-H.Co,  ST 

4.758  Plaisast,    D. 

4.759  Marks.     (Sp  ,i 
4,770  British  Wbstin  .-. 
4.775  Andrews,     Protixiivc 

4,786  RicKRTT      p,  .-.->  , 
4787  Hakh     ■ 
4  795  Prrb 

4.840  BT  -H 

4.841  BT.-h 
4,866  Mbll' 

4  868  AlAX  '•• 
4,869  &  4.67 

4  896  W|.-.r.l«5WORT«,  Aut' 
4,9.13  B.T-H,C.\  ICE,  Co  ' 
4  9.15  Brauvaij,  Electric  in 
4  W*.  B^^•■VAH      TI4n^;v.lMl^ 
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iir  dynamo-elKltlc  tmmaton. 
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Voliiiitoor  Noticos. 

LONDON  ARMY  TROOPS  COMPANIES  VOLU.STEER  EN0ISBER8. 
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Commercial  Topics. 

Post-War  Trade  Policy. 

We  understand  that  the  final  report  of  Lord  Baiftiu's  Ccnimittee 
on  after-war  trade  problems  will  be  published  in  a  ftw  days. 

It  is  understood  that  the  committee  have  followed  up  their  declaration 
in  an  interim  report  in  favour  of  Imi>crial  preference  by  recommending 
the  Government  to  take  the  necessary  fiscal  measure  for  the  protection 
of  key  and  nascent  industries.  A  vigorous  anti-dumping  policy  is  also 
stronglv  supported  by  the  committee.  A  general  tariff  on  manufactured 
articles  was  rejected  by  the  majority,  but  is  recommended  in  a  minority 
report.  The  main  report  also  deals  with  many  subjects  of  special  con- 
cern to  the  business  community,  such  as  our  commercial  treaties,  trade 
combinations,  the  future  of  shipping,  and  industrial  research.  The 
committee  has  pronounced  against  the  adoption  of  the  metric  system 
in  this  country. 

*  *         *         * 

Electricity  Supply  and  After-War  Industries. 

.■\t  the  recent  annual  general  meeting  cf  the  Afsociation  :'f  Cham- 
bers of  Commerce  the  following  resolution  was  jiassed  nnanim  jXisly  : 

This  .AssCK  iation.  recognising  the  urgent  neuessity  to  increase  the 
productivity  of  our  industries  after  the  war  as  the  <hicf  means  to  meet 
the  Imiden  of  the  war  debt  of  the  nation,  and  to  maintain  high  wage; 
lor  the  workers,  urge  His  Jlajcsty"s  (Jovernment : — 

(a)  To  rr-cognisc  that  the  public  supply  of  electrical  energy  for  power, 
hght.  traction,  heat,  electro-chemical  and  other  purposes,  is  a  key  in 
dustrj'  in.sumuch  that  all  other  industries  are  becoming  increasingly 
d«I>endent  upon  it  :  (h)  to  ha.sten  the  amendment  ol  the  legislation 
which  ha-i  hitherto  hampered  its  efficient  ('evelopment  :  (f)  tu  ensure 
the  supply  at  tht  earliest  possible  date  of  ample  and  cheap  cle  ;tricity 
f«ir  all  purp(».ics  ;  {*/>  to  conserve  our  coal  i-csources,  the  chief  wealth 
of  the  co'intry,  by  tompolling  the  exercise  of  the  maximum  possible 
economy  in  its  use  for  industrial.  domosHe  and  all  other  purposes. 

*  *         *  * 

Overseas  Trade. 

The  fi.llouint'  have  been  appointetl  to  serve  as  a  Coniinitteo  to 
atlvL-e  the  De|)iirtnier.t  of  Oveiseas  Trade  on  niattcr.s  relating  to  its 
activities : — 

.'^ir  Francis  Barker  (representing  Federation  of  British  Industries). 
Sir  Aluenion  Kirth.  Bart.  (Association  of  Chambers  of  Commerce  of 
United  Kmg.lom).  Mr.  W.  H.  .\.  Coschen,  .Mr.  \V.  1,.  Hitchens.  Lord 
Inehca|)e.  G.C.M.t;..  .Mr.  Walter  Leaf,  .Mr.  Kenneth  Lee,  .Mr.  Ci.  A. 
.Moore.  .Mr.  .1.  W.  .Murray.  Sir  Geo.  l?iddell,  Bart..  Mr.  C.  V.  Hale  Ca|)t. 
All»rt  .Smith.  .M.l'..  and" Col.  Frank  H.  Wedgwood. 

*  *  *         * 

Canadian  Metat  Industries. 

.•\s  .111  Miitiomi'  i.f  the  work  of  tlic  Imperial  Munitions  Board. 
CaiKKJa  1.  for  the  lir.~t  time  in  its  history  produeijig  relined  spelter 
and  retiiiMl  eop|ier,  and  there  i»  an  important  increase  in  the  outjiMt 
of  refined  lead. 

The  tciuli  of  refining  Cnnnclian  spelter  and  copper  is  the  locil  produc- 
tion lit  br.i^  ,  iiixl  this  iiaain  enables  many  articles  made  of  brass  to  be 
pr'Hiieed   (null   the  rnetiil  of  the  I) miinion.     The  value  of  the  orders 
lliii.  |il ,  .  d  by  the  Uoanl  excceiU  £200.000,000. 
■.^  «  *  « 

Electrical  Machinery  tor  India. 

In  the  iiirrent  iKoiie  of  •  l^mpire  Traile  Notes"  it  is  stated  that 
llwre  i«  a  good  trade  o|iehiiig  ill  B.iinliay  for  elei^trie  motors  for 
inrliMth.il  piir|HiiH-i.  iiiejiidiir.'  small  cotton  and  grain  mills,  iirintiiig 
|,re.>-u...  .  l.-wilor"  and  metal  nnri  WiKid-wurkiiig  inaehinery. 

Arr,    ;,f,u   III  ■   (H.iiitiiin  In  vive  a    demonstration  in   Boiiibav   would 

I""'"'  ■    '•' '•        ■        •■.■ijilly  Hali.Hfacloiy.  and  it   isthoughl 

'h"'  irrent    would   be  interested  and  glad 

'"  '•■  I'nr  greater  oppoii unities,  however. 

■'  r,,i|...iCaiit  ileveli,|iiiieiit«  ill  hydro  elect  lie 

■  llerihe  war.aii  iTiiingtoIhe  Brilish  Kiii|iiic 

'  III  I  he  aliiindniife  and  variety  iif  her  latent 

liiitriiil  poleiiliiiliiieH.  and  ciitlon  and  jute 

■•(  the  'M<'ady  growth  which  in  now  taking 

111  thi'  I  ri-alioii  of  new  iinilertakiiigs,  and 

■I     "r  existence,  e|iea|i  power  will  be  an  ill- 

I  .iiiiliitfe»  III  water  iih  a  prime  luolive 

'•■  liilliliiieiit  of  wiilei   |Hiwer  sihenicH 

|.  lo  beeHial.li-hed  which  will  spread 

i'  the  ini'iiiii  III  III  ill  linn  ihe  eoiinlrVN 

.rer.  ii(  ele.tiiinl  |,laMt   i.|i.,uhl  hiive 

,        .     .  :iiiK  ill  the  realianl nf  I  hexe  |iiiijei'ls 

t>f  Fii|>|.t<iiiK  tlif  iiiKi  liiiirry  re>|iiiri«l. 

*  •  •  * 

Comwi"  M'T'—  Rewirch. 

'  rl  ..I  |Ih<  eoiineil  of  the  liiHlitiili,,ii  of  .MlniliK  iiiitl 

"■'   '  I     til  ,1,     1.1    Die    (ill    iiiid    tiiiigsl<'ii    rewarcli 

ilh  (lie  III  ii|i.Talioii  of  Ihe  Hoval 

d  Willi  the  iippriiviil  mill  liiiiiiieliil 

'  iM«T  of  llie  l'nv\  Coiiiieil. 

Ilw  ».,(i.  u.a.U.  ii.».,l  |.i..,(i.,,  .luring  I1II7  i.ii.ler'ihe  direetimi  of  Ihe 

dironilltvr,  iif  whirh  Sir 'nii.mnn  ll<.«e  i«  ilinlriiiun.      ,\  largely  iiiiivnwd 


fund  has  been  securer'  from  the  tin  mining  industry  and  landowners  of 
Cornwall  and  from  the  Research  Department,  under  the  control  of  a  Tin 
and  Tungsten  Research  Board  appointed  by  the  ttommittee  of  the  Privy 
Comacil.  The  balance  of  the  fund  licid  by  the  institution  has  been  trans- 
ferred to  the  new  Board. 

*  *  *  * 

New  Industries  and  Electric  Power. 

The  Executive  Council  of  the  Edinburgh  Society  for  the  Promotion 
of  Trade  is  urging  the  City  Council  to  consider  the  expediency  of 
obtaining  statutory  powers  to  enable  it  to  give  preferential  tenns 
in  regard  to  rating,  the  supply  of  electric  power,  &c.,  to  the  founders 
of  new  industries  within  the  citv  limits. 


Electricity     Supply. 

extensions. 

Aylesbury. — The  extensions  of  the  electricity  generating  plant, 
which  include  a  200  k\\ .  gas-diiven  generating  set.  were  formally 
inaugurated  on  the  4th  inst. 

Barrow-in-Furness. — The  Corporation   has   applied   to    the   L.(i. 

Board  for  sanction  to  borrow  »;22, 800  for  electric  supply  extensions. 

Bradford. — The  Corporation  is  recommended  to  apply  for  sanction 

to  11  loan  of  £l.'i2,(i.51  for  a  15,0CO  kw.  turbo-generatcr,  condensijig 

plant  and  coal  conveyor. 

Hackney  (London). — On  Tuesday  the  L.C.C.  decided,  on  the 
recommendation  of  its  Finance  Committee,  to  grant  Hackney 
Borough  Council  authority  to  borrow  a  sunt  not  exceeding  £58,0CO 
for  its  electricity  undertaking. 

The  Council  asked  for  power  to  borrow  £88,000,  including  £40,000 
for  a  6,000  kw.  turbo-alternator  and  auxiliary  plivnt,  and  £28,000  for  two 
boilers  and  auxiliary  plant.  The  balance  of  £10,000  is  to  be  dealt  with, 
when  further  information  as  to  the  probable  expenditure  is  available. 

Keigllley. — At  the  meeting  of  the  Council  on  Tuesday  it  was 
resolved  to  purchase  about  21,250  sq.  yds.  of  land  at  2s.  9d.  per  yard 
for  the  electricity  tlepartment. 

King's  Lynn. — An  extension  cf  the  plant  at  the  generating  station 
is  under  consideration. 

A  new  cable  is  to  be  laid  to  provide  an  additional  supply  of  electric 
pnvcr  to  a  firm  in  .South  Lynn. 

Stepney  (London). — The  T.,.C.C.  has  sanctioned  a  loan  of  £16,680 
to  the  Borough  Council  on  account  of  expenditure  on  boilers,  plant 
and  machinerv  for  the  electricity  undertaking. 

Rc])oi-ting  on  this  application  the  finance  Committee  pointed  o'.il 
that  the  Council  has  from  time  to  lime-sanctioned  amounts  on  acoount 
of  large  applications  by  the  Borough  Cnuiuil.  The  total  e>in?iiditurc 
involved  is  £1 89,3150,  in  respect  of  wlii'  I;  loans  amounting  to  £172, (ioO 
have  already  bei-n  san"tionod. 

Todmorden. — The  Council  are  to  consiiler  a  prop  !sal  to  put  down 
modern  jilant  at  the  electricity  works. 

General. 

Bootle.-  -On  MoiulaN  the  Coun'il  a|iiiio\ed  ..f  the  agreenu-nt  with 
Liver|)o  il  Corporati.iii  for  the  iiit<'r-linkiiig  of  the  two  electricity 
undertakings,  and  for  a  bulk  supply  of  electrical  energy  by  Liverpool 
Cor|ioration  to   Hootle. 

Bristol.  The  Corporation  has  adopted  a  recommendation  of  the 
Sanitary  Coiiimiftee  to  ab.stain  from  lighting  the  whole  of  the  public 
street  lamps,  whether  arc  lamps  or  othci  wise,  from  May  I.")  to  .\iig.  l.'i. 

Bury  (Lanes.).— It  has  been  decided  to  adopt  electric  |iumping  at 
the  sewage  works. 

Coric.  Mr.  .1.  1'.  Tieriiey  has  prc|iarcd  a  report  ini  tlie  condition 
nf  the  local  electricity  works  and  on  the  pro|iosal  to  municipalise 
the  undertaking. 

Electricity  in  SllipbUildirg.  At  the  icnnt  lucling  ol  Irvine's 
Shipbuildinii  &  Dr.v  Docks  Co.  (Ltd.).  Viscount  Kurncss  .stated  that 
with  (lie  object  of  liringing  their  plant  into  the  highest  possible  state 
of  ellieieney,  and  to  that  the  available  labour  might  be  utilised  to 
the  greatest  advantage  they  were  arranging  lo  instal  the  plant 
no<>essary  to  drive  the  whole  nf  Ihe  niachiiier\  ;il  llinr  Harbour 
Yard  by  electricity. 

Municipnl  Electric  Supply  Organisation  in  Scotland.     .\t  a  un- 

fiMcm  I-  ..(  iiiiiiii<'l|i,'il  rli'ilrlc  .sM|i|ily  iiodi'rlakings  in  Sc  itiaiid.  which 
Was  held  in  I'aliiil.iirgh  last  week,  il  was  ii'solved  to  loini  an  asso- 
eiatlnii  lepreHenfative  of  Scottish  nuinieipal  electrical  inidiMtakings. 
and  a  coininiltee  was  a|ipoinled  lo  draft  a  constitution  to  consider 
the   viirioiii  i|iicHtii,iiH  iilVcctiiiu   llie  association  and-tc   n|ii.il. 

Ncwcnstlc-on-Tyre  Electric  Supply.     .\ii  intercsiing  n  | mi  mi  the 

policy  and  linancial  aspect  of  the  proposed  iiati.uial  electi  iril  \  Mip|il,\ 
Hclieiiie  has  been  prepared  by  Mr.  Ernest  llattoii.  ciigineei  and 
miiniifrer  of  Ihe  Corporalioii  tiiiniwiiys. 
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The  report  a(lvi.-s<-s  that  lli<  siibjeci  sliouUt  be  decAt  with  more  oii  tlw 
'lines  of  evolution  than  revnliition.  It  is  pointed  out  th?.t  no  body  of 
men  has  done  so  much  to  save  coal  as  the  engineers  of  eleetric  power 
stations.  That  there  wrre  considerable  economies  to  Iw  made  in  the 
use  of  coal  was  iK.rne  out  by  certain  .action  which  the  Coal  Controller 
was  about  to  take.  MunicipaUties  must  sec  that  the  proposals  in  the 
report  of  the  Committee  on  national  electricity  supply  are  not  carrie*. 
into  effect  and  have  their  concerns  taken  from  them.  The  necessities  of 
a  comnniiiity  must  ultimately  be  controlled  by  that  (cmmnnity.  even 
if  they  ar''  not  so  to-day.  and  that  in  the  light  of  increased  knowledge, 
they  should  a^^urcclly  roiitn  1  thi-ni  in  the  future. 

Provisional  Order  Applications.— The  Board  of  Trade  have  declined 

to  grant  the  application  of  Cronijiton  it  Royton  Urban  ConnciLs 
for  provisional  orders  and  the  Councils  as  well  as  Oldhajn  Cori>ora- 
tion,  w hich  had  agreed  to  give  a  supply  of  electricity  in  bulk  iii  the 
district,  have  joined  in  protesting  against  the  decision. 

The  L'rban  Council  of  Braintree  has  also  been  infomietl  by  the 
Board  of  Trade  that  until  re|)ort.s  from  twc  Parliamentary  Commit- 
tee.s  were  known  the  ap]>lication  for  nrovisiopal  orders  for  Brain- 
tree  e-juld  not  be  proceeded  with. 

St.  Pancras  ( London  l.— The  Borough  Council  has  been  retpiested 
by  the  Hoard  of  Trade  to  furnish  fortnightly  statements  showijig  the 
total  (piaiitity  of  electricity  generated  and  consinned. 

Stepney  (London).— .As  the  Electricity  Supply  Committee  con- 
sidered it  desir.iljle  that  Mr.  Tapper  horough  electrical  engineer  and 
manager,  should  devot<'  the  «  hole  of  his  time  to  the  Council's  elec- 
tricity undertaking,  notice  for  the  tennination  of  his  appointment  to 
assiHt  the  Coal  Contndler  has  been  given.  The  Coal  Controller  has 
written  exiiressing  his  appre<'iatiun  of  the  valuable  services  rendered 
to  him  by  .Mr.  Tapper. 

Waste  of  Electrical  Energy.-  .At  Woolwich  Police  Court  last  week 
Wni.  M;l-kcII  ums  lined  1.")  under  the  recent  Lighting,  Heating  and 
Power  OnliT  for  causing  electric  current  to  be  constaned  at  a  local 
cinema  during  prohibite<l  hours. 

Wednesbury.- The  Coriioralion  notilies  that  it  has  applied  to 
the  Board  of  Trade  for  a  |iro\  isi  >rud  order  to  em|v)wer  it  to  si-ll  the 
uiiilertaking  of  the  Corporation  authorised  by  the  Wednesbury 
Kiel  tri.'  Ijuhling  Order  .>f  IWIil.  to  the  Midland  Kleclrie  Corpn.  for 
Power  l>i>tril,ution  (Lt<l.) 

Worcester.  -.\  fourth  retort  Krith  Biley  stoker  is  to  be  in.slalled 
at  a  cost  of  i'-2i). 

Electric   Traction. 

Belfast.  The  Tramways  Comniitteereinmniend  the  Council  to  stay 
the  tramr-.ir  service  an  hour  earlier  at  night,  to  suspeml  the  Sunday 
services  on  -i\  rout<'M  and  to  reduce  the  ordinarv  ww-k-day  services 
on  other  routes. 

Birmingham.  The  TraMiways<'rnimittee  has  decitU'd  ruit  to  run 
tramiais  from  the  central  termini  after  11  p.m. 

Bradford.  .\  ii  |Mirt  on  the  working  of  the  tramways  ih'partmenl 
for  the  M'ar  eniled  March  :il  was  sulimittetl  at  the  last  meeting  of  the 
Tramways  Comii'itttM-. 

It  >-  >.tnle.|  Hint  Ihi-  re.iMpIn  were  i::i!)L>.;iHH  (couipaml  witli  i::i4K,l)i:i 
in  the  pn-vioUM  veiir.  and  tin-  iiverauv  revenue  per  c«r  nide  lieiiiu  l."ill4il. 
(l:i-7Jd.).  |'ii.«-n«erH  larrii-.!  wen-  ft».l:.'l».2.'>2  (T.lLVt.TlHl),  and  car- 
nnles  run  .■..llllj.rt.Ml  (n,t»M«,7T(l). 

Doncasier.  -  The  fan-s  lui  Ihi-  Wanu'wurlh  and  HnMlsworlh  tram 
«  ly  miilis  have  been  increimol. 

Halifax  Tramcar  as  Travelling  Kitchen.    .\  Cor|Niraiion  tramcar 

has  I M  •■  .n\erled  uil<i  a  IniveMuiu  Hd<  hen. 

TIk'  iiir  |Uip|ied  Hilh  .III  eicitrual  oullil  nipnlili'  of  producing  a 

lliouxniid  portion-  of  fond,  niol  enrriiH  n  lank  hol.lint:  I. '.'•HI  i>nllon>  of 
water.  Ciinrut  for  llu'  .lo\e«  i-  nlitniiu'd  from  the  nMTJiead  win'«. 
Mi-nlx  can  he  aerved  from  eillier  oide  of  the  cnr,  and  there  i«  n  cnnh  onire 
at  each  end.  The  kitchen  in«y  be  run  over  miy  part  of  the  tramway 
aynteui  of  .'i:l  iilllea. 

Hull.  The  TraniWHVH  ('nminittiv  have  bo-n  ii-<HH->le<l  to  rcdiur 
tlic-ir  «>rv  Ice  by  n  i|ii»rter. 

Tlir  iiiiiiioil  cnr  nidengr  i-  nlMiiit   I  indtiou.  ami  it  lia>  been  di-cidrd  to 
run  cm <  CM  IV  live  or  «i«  uiinulr>.  iii»tciid  "d  every  Ihrei-  niiiiiitri. 
t    Leeds.       l  he     rramwii\»    Coinmitlti'    nMoiiiineiiil     the     nbolitioli 
,,f  hall,>fOM\     f  ire>.  and  the  im  naiN-  -d  all  other  faren  by  .Vl  |M<r  •fUl. 

Metropollinn   Auoclallon   ol   Electric  Tramways   Managcis.    A 

iiieetuiu  'd  ihi'  no  imImI'.  u  ii>  held  at  the  Munu  Ipal  and  Ci  iiiity  Club, 
\\  hilehall  Ciiil.  ■-  W  .  on  the  lltth  iii.t  .  when  there  wire  prewnt 

»   Mp..r<.    nin I    iKn.l     lUinl.    .hniruiau.    W.    K.    Ilamuomd    (.Mel. 

I'.lecltic),  vice  ili.Mriii»n.  .Mallerv  (Wc.i  llanil.  S.  holirld  (Uyloii) 
Miirrnv  ( \V«llhaiii^i..i«  I.  \la.on  (South  Mel  |.  Ilnrvpy  (lUonI).  Macliiii 
noil  (bullion  I  iiiicl).  Iliiketi  (Soiitheiidl.  and  t'ioodyer  ((ViNdnii) 
IliiU.  »eerelarv.  U'ller.  of  regret  at  Iheir  inability  to  be  pr<"irnt  were, 
reopivrd  fpiiii  Mr«.r«.  Hniep  (l.,C('.(.  William.  (Knih).  and  Slol.r. 
(Itexley  Heath).      Varimi.  mailer,  of  liili'rr.t  wen- dwiLM-d. 


Nottingham. — There  was  a  discussion  on  the  revised  tramway 
fares,  the  condition  of  the  tracic,  &c.,  at  the  recent  meeting  of  the 
f'orjwration. 

The  Chairman  of  the  Tramways  Committee  said  that  all  suggestions 
had  biVn  considered  and  they  would  notice  that  they  had  reverted  to 
many  ot  the  old  stages.  The  Comn'.ittc-e  was  faced  with  a  vastly  in- 
creased expenditure,  amounting  to  many  thousands  a  year.  After  care- 
ful consideration  the  Committee  decided  to  drop  the  raised  fares  as 
suggested,  and  to  bring  back  the  old  stages.  The  reason  why  many  of 
the  stages  ii-ere  kmx-ked  out  was  owint  to  an  applieaticm  from  the 
(ioveniment  that  ihey  should  effect  an  economy  in  the  use  of  paper. 

It  would  l)e  of  interest  to  know  that  for  two  years  they  had  had 
£2.5,0(Hi  worth  of  goods  on  order,  but  not  a  pennyworth  had  been  de- 
livered. Tlie  Covemment  had  forbidden  even  the  steel  rails  to  lie  rolled. 
The  committee  were  doing  their  best  to  keep  the  undertaking  going,  and 
if  the  war  ended  to-morrow  they  would  iiave  to  spend  no  less  than 
£l"iO.(MM»  oil  necessary  reconstruction  work.  For  two  years  they  had 
Ijeen  unable  to  tackle  the  matter  seriously,  and  practically  no  material 
for  renewals  or  re|>airs  had  been  delivered.  He  did  not  think  he  was 
divulging  any  secret  in  stating  that  if  the  war  continued  for  any  length 
of  time  the  whole  «if  the  tramway  undertakings  in  the  country  would  I"' 
reduced.  He  atteniled  a  meeting  in  l.<>ndon  a  short  time  ago  and  learned 
that  it  was  the  intention  of  the  (Jovemment  to  .  U>se  three  undertaking- 
entirely,  and  to  reiluce  as  far  as  possible  the  number  of  cars  on  others. 

Transport  Economies.— -An  order  has  been  issued  by  the  Board  of 
Trade  that  south  of  a  line  drawn  from  the  Wash  to  the  Bristol 
Cbmnel  tramway  undertakings  must  reduce  their  coal  consHniption 
by  l">  per  cent. 

The  llriUr  will  necessitate  A  redi ced  tramway  .strnce.  but  it  is  aLsi 
suggested  that  in  industrial  arca.s  owners  of  facUiries  and  business 
piemisi-s  shoiiM  so  arrange  their  times  of  o))ening  and  closing  as  to  avoid 
rush?s  of  traffic. 

On  the  group  of  railways  controlled  by  the  Cnderground  Electric 
Railways  Co.  of  l.onih>n  the  train  services  arc  to  lie  reduced  during  the 
sUek  hours.  (  ertain  stations  will  lie  .  losed  down  and  st<il>s  will  1h'  made 
at  other  stations  only  duriui;  the  l>llsy^lollr^. 

Imperial    Notes. 

Australasia. -Til  ■  Victorian  Railways  Commissioners  have  sent 
to  the' Minister  of  Railways  a  memorandum  rt-lating  to  statements 
reieiitfy  ma.l  ■  in  Parliament  respecting  their  attitude  towards  the 
suburban  tramways. 

The  Couiinissioiiers  protest  against  the  policy  of  allowing  Hawthorn 
Tramway  Trust  to  charge  fares  between  Mellunirne  and  Hawthorn, 
which  it' is  alleged  were  framed  with  a  view  to  agiiressive  c<iui|K-litioii 
with  the  railwavs.  The  Couimissioners  consider  that  in  op|H>.sini:  the 
construction  of  the  section  of  the  line  between  Melbourne  and  Hawthorn 
they  carrieil  out  their  dutv  as  custoilians  of  the  interests  of  the  State 
railways.  They  are  strongly  of  opinion  that  the  suburban  raJlways 
»hi>ul<l  not  be  unfairly  exploited,  and  that  in  any  case  where  n  giH>d  rail 
way  service  is  given  the  construction  ol  tramways  should  not  be  (kt- 
mitleil  im  routes  running  cl.we  to  nnd  parallel  with  I  he  railways,  lii  the 
even!  of  I  he  proiM>sal  to  coiu|>eusnte  the  railway  deiwrtment  out  of  the 
tramway  profits  not  being  ratitieil  by  Parliament,  they  state  that  they 
will  seek  Parliamentary  authority  for  a  nuxlili'-alion  of  the  tramway  fares. 

The  niiiiual  n'|>ort  of  the  Vict.'irinn  Railway  Comnussiouers  Males  that 
then-  was  n  delicit  of  j::»:n,!l.')2  for  the  (uvst  liunucinl  year,  and  that  a 
deficit  of  alMiiit  the  same  amount  is  nnticiimteil  b>r  the  .urrenl  year. 
Revenue  from  railwavs  nUmo  was  i:.-..!V.2.7 1 »  (iiuniw  £247..Mlil).  while 
the  St.  Kildn  Rrigliton  eh-ctric  tramway  pHnlucol  £27,(»l«  (increase 
£2.:i:ill).  The  lui  n'lWsiMl  ex|»'ndilur.-  was  Inruely  ilue  to  abuormnl 
charges,  auioiiuting  t<i  £;»."»4..Mt7.  The  amount  .d  "^e'""'  '•«•«  <"  H'c 
railways  through  tramway  comi«'tition  is  estimated  al  l"7."i.S«S. 

Kl'clridUi  ^iii>iJ>i  111  Vicr.ri'i.  Since  tlie  i>n*«ing  of  th'  Victorian 
Klectn.  Light  and  Power  .Vt,  ISllil.  70  (Inlers  in  Council  aulhorisinu 
elctric  .ui.plv  un.lertakmgs  have  Uvn  grantcl  to  munici|>al  council,.. 
The  .  npitnl  invested  in  these  undertakmgs  ou  Dec.  .M,  PM7.  w«»  aU.uV 
CI.IHHI.IKMI.     The   total   caiincity    of    the    grnerating    stations   ii.   alniul 

Urc.adrord  (Viilorin)  and  Murrumburrah  (NSW.)  are  aimmgM  the 
inunic.pnlitie.  who  have  n-centlv  d.-.  ided  to  adopt  elc-lric  lighfinv 

The      Kiiinu  icr  "  .'ale.  that  the  Stat.  Mim.Mrv  of  \  idona  hn-  I        ' 
thai  iHton-und  rt«kinglheulib«Honoill»   M..rwvll  bn.wn  c..,l  ,1 
for  Ihe  geu.ratum  of  eleelrbal  energy,  au  uneMigalion  Is  to  !«■  iii.».t.    .> 
to  Ihe  )M>Mibililv  ol  u»in«  Ihe  water  i».vvvr  of    the   Slate  lor  Ihe  oame 

The   Mmi.lcr  .d   Mine,  in  Ta.iusnin  >(«led  re.-iiilly    thai   lie  .111   ■ 
«iilici|Mle  anv  dinWullv  in  lu.au.  u.;:  th.    .1   xeh.pni.'nl  -d  wal.  i 
on  the  King  itivei  at  a  .."I  .d  tl  imm.imki       It  i.  cMiiubIoI  thai    i 
II  1-    .  Ill  U-  ..l.lninrd. 

Canada.  The  Unt.iri.i  U-HiMalim-  hna  \oUt\  S<.>.»V>4.IV>I  l<>  llu 
Hvdro  ehs  Irie  Comtni«iim  .1  Onlail  i  bir  dcsriopmeni  work  niul 
pxicii.loua  to  \\\r  vnrioUi.  avxleni-  of  the  Commiwuui 

The  money  will  lie  e»|«-nd«l  «•  l..ll.'«  -  Niaaain  )H.wrr  devrlopnirnl 
S4  17.-.  mill.    Ni. »s,„.'iiH.   iVnlral    iiiit..u.. 


Wa«leir.  -v.i.-...   ■  -■• ■     ■       '      •'"    ".\V'"   "'■"  '--■ 

tl.Vl.iMM*.  si    l.«wrpni-e  aVKloni  osienMonn  ^iiil.tKMt,  Mu»ki>ka  •,v»t«ii 
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extensions  $6,801),  Rideau  system  extensions  8117,945,  service  building 
and  miscellaneous  SI  10,000,  expenditureon  account  of  province  SI  10,000- 

The  Attorney-General  of  Ontario,  who  is  also  a  member  of  the  Hydro- 
Klectrie  PovrerCommission,  stated  recently  that  the  Commission  are  now 
-pending  Sl.SOO.OTO  on  a  wood  stave  pipe  line.  It  is  hoped  that  the 
power  plant,  which  is  to  be  built  at  Chippewa  Creek,  Ontario,  will  be 
lompleted  in  1921.  When  the  plant  is  completed  the  wood  stave  pipe 
line  will  be  scrapped.  The  Commi.ssion  have  placed  orders  for  work  and 
material  to  date  to  the  value  of  81,250,000. 

Mr.  F.  A.  Gaby.  University-avenue,  Toronto,  is  chief  engineer  of  the 
'  intario  Hydro-Electric  Commission. 

Canadian  Water  Power. — A  reliable  estimate  of  Canada's  water- 
•NAver  resources  is  now  being  prepared. 

The  tirst  estimate  of  the  kind  was  published  in  1911  by  the  Commission 

f  Conservation.     Since  then  it  has  conducted  water  power  survejs  of 

r.ritish  Columbia,  Alberta,  Saskatchewan  and  Manitoba,  and  has  secured 

additional  data  on  the  powers  in  other  provinces  and  it  now  submits  the 

following  figures  as  being  the  latest  available  :    Ontario,  total  possible 

horse-power  5,800,000,  developed  horse-power  760.000  ;   Quebec,  possible 

h  if-   ixm-er  6.01)0.000,  developed  6-tO.OOO  :    Nova  Scotia  100,000,  total 

-cl2fi.O0C':    Xew  Bnmswick  300.000,  developed  15,000  ;    Prince 

:  Island  3,l>0O,  developed  500  :    the  total  possible  horse-power  of 

i  .1,   Saskatchewan.   Alberta  and  North-West  territories   is  esti- 

,  .t.-.i  at  3,.^iO.(>i)0,  total  developed  in  Manitoba  76,000,  Alberta  33,000, 

\  irth-West   territories    nil,    British    Columbia   3,000,000   possible   and 

j^O.ftfXi  developed,  Yukon  100.000  possible  and  12,700  developed. 

The  total  for  Canada  is:  possible  18,803,000,  developed  1,813,210. 
The  figure,*  quoted  are  only  approximate. 

Electricity  in  Mining. — According  to  the  "  Mining  World  "  the 
•nines  of  the  Union  of  .'•^outh  Africa  spent  £150,000,000  on  stores 
lurinir  the  past  year,  and  they  i)urchasecl  electricity  to  tlie  amount 
<.f  t;io..joo,mx>. 

Water  Power  in  India.— -Xt  the  meeting  of  the  Society  of  Arts  on 
till-  ISlh  inst..  Lord  Lamingtoii  refeiTed  to  the  industrial  develop- 
iient  of  India,  and  said  tliere  \Vere  tremendous  supplies  of  water 
ivailable  in  the  .southern  part  of  the  Bombay  Presidency,  which 
ould  be  employed  in  generating  electric  power.  It  would  be  a  good 
liing  if  the  (joverruncnt  made  a  complete  survey  of  those  and  other 
lune-i  witli  a  view  to  their  utilisation  for  industrial  purposes. 

Miscellaneous. 

Decimal    Coinage.— Un  Wednc-sda\-,   Lord  Soulhwark  introduced 

the  Dctimal  Coinage  Hill  in  the  Hou.se  of  Lords. 

Th'-  •"•licnw.  it  is  .^tatcJ,  has  b-!en  worked  out  jointly  by  ths  Institutf 

:    Ili'iki-.rH,  the   Kx-'iutivc  Council  of  the  Association  of  Chambers  of 

'     •   •r.cn  ?  and  the  iJcoiinal  .Wouiatioii,  and  has  a  strcmg  backing  from 

1  \>'   ■  ;mm<;rcial  intorestM  of  the  country. 

Electric  Light  Switching  Examinatior.s.— We  regiet  to  learn  that, 
i.iuiy  '"  lb'-  dliii-^  m[  the  i\;iiiiiiKr  (.Mr.  W.  Pcrren  Jiaycock, 
.M.l.E.K.),  »ho  b.i.'s  undergone  u  .serious  operation,  eon.siderable 
time  niujtt  eliipw  before  the  examination  can  take  plaice  of  answers 
to  the  \iuit  |>a|KT4  of  queNtioiis  net  by  him  under  Mcssro.  Lundbergs' 
«  hi'ine.  We  arc  «ure  iiiir  readers  will  join  us  in  wishing  Jlr.  Perrcn 
.Mnv'fK  k  II  I  oiiiplcte  recovery  and  a  H[)eedy  retiini  to  normal  health 
Inquest.  All  iiMiiicHt  wuh  held  at  Tiptjii  last  week  un  a  youth 
imined  .\llrcd  'r<'anie. 

|(.-. .««.  .1  »H,  (iMind  clinKinK  l'>  «  ftny  wire  attached  t.o  a  polo  bearing 
■'■''■   ^  '■         ■''■  'I'-t'trieian  nt  the  worisM  where  he  was  employed  said 
now  hi-jil  by  »lrin;i.     Hcfore  the  accident  they  were 
which  wft«  tied  roiiiid  the  pi>le  some  IHin.  below 
• .     Tin- c.ppiT  wire  bnike,  and  the  strinji  was  used 
■i.-  position  Ihi-v  were  prior  to  I  he  accident. 
I  \lM>.  MM.  Kl-.tri.nl  li,»p,-,t»r  of  Kacloiies,  said 
,,  II,.   |,„w,.r  wire,  mill  the   copper  wire  had  been 
•  liiil  H'itn('«n  thought.      If  the  roppet  wire 
•11  the   faulty   imrtu  of  the   power  wire,  the 
.  lid  nnyoiir  tout'liiiiK  il  would  get  a  xhock. 
'  "■  ' '  ili-nlh  woji  due  to  nn  electric  Hhock,  but  that  there 

••  '  !■  •*  huw  it  wii<  nuntnined. 

Teiuler.s   Invited   and   Aceepied. 

Turbo-Altirn.ntor,  rnollr;:  Tovscr.  Swilchgear,  Eoller,  &c. 

"I'll  invite  teiiiliTM  for  a  a.lHK)  kw. 

leniator,  with  surfiue  ciiMilcnHing 

1,  I      ^  ,1,  l.....„r,  iinil  II  wiiter-lube 

.  >Vi  ..  fiiim  the  con- 

iMillir,  II.  Vietona- 

••'    ■'         "    '        ' '      '"  II"-  clerk   to  the  Couiieil, 

Mr.  .1    \\     Mill. -Mil.  I.>   niHiii  May  13.       Nrr  alio  nn  iiilvrrliscmriil. 

E.H.T.  and  LT  Swltchfeu. 

I   CdriMirntinii   iiivil<>   tnidi-rn   for   i.li.t.    anil   I.I. 

lit  ti'iiilcr.  a|ii<('ificiiiii,|i  1,1,(1  drawingH  friiiii  the 

'  ■  "■•>  iniiiwiHrT,  Mr.  A.  Nieliolit 

li-rk.  Mr.  A.  .Nettriian,  Town 


Turbo-alternators,  Converter,  &c. 

Plyjiouth  Corjjoration  recpiire  tenders  by  .■^jiril  29  for  turbo- 
alternator,  converter,  transformers  and  switehgear.  Specifications- 
from  the  Borough  Electrical  Engineer. 

I.SLiNGTOX  (London)  Lighting.  Committee  require  tenders  by  noon 
May  24  for  (a)  5,000  kw.  steam  tiu'bine,  alternator,  exciter,  con- 
densing plant,  switchgeax,  &c.  ;  and  (6)  water-tube  boilers,  coal 
conveyor,  telpher,  steam  piping,  etc.  Specifications  from  the  Elec- 
trical Engineer,  Eden-grove,  Hollcwav,  N.  7. 


Winchester. — The  City  Council  lias  placed  an  order  with  Bab- 
cock  &  Wilcox  for  the  conversion  of  Xos.  1  and  2  boilers  into  one- 
unit  witji  a  cham  grate  stoker  and  a  superheater,  at  £900. 

London  Coumy  Council. — An  arrangement  has  been  made  with 
Walter  Scott  (Ltd.)  for  the  supplj  of  175  tons  of  track  rails  atjan 
extra  cost  over  theii'  contract  price,  and  for  any  further  cjuantity  at 
the  same  price  up  to  825  tons,  making  1,000  tons  ui  all.  which  the 
Council  might  be  pennitted  to  order  before  March  31,  1919. 

The  Council  has  also  accepted  the  following  tenders  :-;— 

Frodingham  Iron  &  Steel  Co.,  620  tons  of  conductor  tee  rails,  at 
£18.  16s.  a  ton  ;  Bessemer  &  Co.  and  Cammell,  Laird  &  Co.,  each  for  the 
supply  of  2,250  driving-wheel  tyres,  at  £3.  lis.  9d.  each,  and  1,500 
pony-wheel  tyres,  at  £3.  2s.  9d.  each  ;  Pease  &  Partners,  500  tons  of 
brakeshoss,  at  £13.  los.aton  ;  Western  Electric  Co.,  re-heating  a  further 
length  of  about  3.500  yds.  of  cable,  at  actual  cost,  plus  10  per  cent.  ; 
Midland  Electric  Wire  Co.,  tramwa}'  fittings  and  eciuipment,  copper- 
covered  wire,  &c.,  £2,515.  and  British  Insulated  &  Helsby  Cables,  £4,436. 

Wolverhampton. — The  Council  has  accepted  the  following 
tenders : — 

Gibbons  Bros.,  iron  staircase,  &c.,  for  boiler  house,  £52  ;  J.  Sjiencer- 
(Ltd.),  supplying  and  fixing  steam  feed  and  blow-off  piping  for  boiler 
house  extensions,  £1,580  plus  10  per  cent. :  Foster  Bros.,  steam  piping 
for  5,000-kw.  turbo-altemator,  £145.  18s.  6d.  ;  Ferguson,  PaiUn  &  Co., 
for  reactances,  £2,868  plus  10  per  cent.  ;  A.  ReyroUe  &  Co.,  alterations 
to  switchboard,  £919  plus  10  per  cent.  ;  General  Electric  Co.,  switch 
panel  for  rotary  converter.  £184  ;    Ferranti.  Ltd.,  meters. 

Appointments  Vacant  and  Filled. 

Cireenock  Corporation  require  a  meter  inspector  and  tester,  junior 
clr:iughtsman,  fireman,  switchVjoard  and  substation  attendants  for 
their  electricity  department.  Applications  to  the  cluef  engineer  and 
manager,  Jli'.  F.  H.  Whysall,  Electricity  Works.  Dellingburn- 
street,  tireenock.     See  an  adixrlisemenl. 

An  advertiser  requires  an  electrical  laboratory  assistant  for  stan- 
dardisation of  instruments  and  materials  and  general  research  work. 

A  meter  test-room  assistant  is  required  with  good  experience. 
See  advertisement. 

The  Xewca.stle  &  District  Electric  Ligiitiug  Co..  38.  Grainger- 
street  West,  Newcastle-on-Tyne,  advertise  for  t\\o  ex^ierienced 
switchboard  attendants  and  one  wircman. 

A  shift  engineer  is  wanted  for  electricity  works  accustomed  to 
a.c.  and  d.c.  turbines  and  engines.     /See  an  (idverlisenienl. 


Mr.  F.  .J.  Harlow  has  been  appointed  head  of  the  mathematics  and 
physics  de))artment  of  the  Sir  John  Cass  Tcclniical  Institute,  in  sue- 
cessijn  to  Dr.  R.  S.  Willows. 

Business  Items. 

Mr  P.  F.  Brittain  asks  vis  to  auivininn-  that  as  Mr.  Langdon- 
Davics  has  not  been  coniiectod  with  the  J>aiigdoii- Daviess  Electric 
Motor  Co.  for  the  la.st  12  years,  he  has  decided  to  use  iiis  own  name, 
n.s  he  is  sole  proprietor  of  the  business.  The  change  to  Brittain's 
Electric  Motor  Co.  will  be  in  name  only,  and  all  outstanding 
guarantees  given  with  machines  still  hold  good.  The  business  will 
be  conducted  as  heretofore,  and  the  same  liigh  standard  of  excellence 
of  workmanship,  efficiency  and  durability  in  this  make  of  motor 
will  be  luaintained. 

Dwiiig  to  their  premises  having  been  acquired  by  t  he  <  ^nvoruincnt. 
.Messrs.  Uerkeley  &  Young,  Ltd.,  and  the  New  Hriti.sli  Electric 
Supply  Co.,  have  removed  to  tcin))orary  premises  at  Stevenage 
House.  4(1  11,  Ilolbcirnviadiict.  London,  E.C.  1.  The  telegraphic 
luldresM  will  remain  "  OriviiiL'wbeel,  London,"  but  the  teleplione 
imiiibers  will  be  altered  lo  Hi)lbi)rii  1I50/1. 

Owing  to  shortage  of  slalT,  the  Electric  Street  Ligliting  .\pparatus 
Co.  have  decided  to  elose  their  London  ofliep  at  II.  Victoria-street, 
iS.W.L.  and  customerH  slimild  send  all  loiiiniiiiiications  to  their 
works,  Tiio  Foiiniliy,  CanliilMiiy. 

I.<i(luidaiion.s,   &-r. 

Claims  agaiiiBt  Alfil.  Ernest  l''elgnte  and  Wni.  Storey,  elc-ctfieal 
eiigini'crH,  lll.'Qucen  N'iitDiiasticet.  Keading,  are  to  be  sent  by 
Mh.\    I  111  Mr.  !•;.  W.  .1.  Sa\ill,  IL  Ucdfoidiow.  London,  W.C.I. 

.\  mertiiig  iif  iTcililiirs  of  the  Elect ric  Lighting  &  I'.iigiiiceriiig  Co. 
(Ltd.)  Illl  lli{.l  »lll  lie  Ill-Ill  ^il    l:l.  I  '.i-tli'  vircct,   l.ivi'rpiiiil.  nil  May  0. 
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Companies'    Meetings  and    Reports. 

W.  T.  Hen'-ey's  Telegraph  Works  Co.  (Ltd.) 

The  39th  ordinan,-  general  meeting  was  held  on  Friday,  Mr.  (Jeo. 
Sn-rox,  M.I.E.  E.,  chainuan  and  managing  director,  pre.'^idintt. 

The  SECHET.\RY  (Mr.  A.  E.  Salmon)  having  read  the  notice  con- 
vening tlie  m'"-cting. 

The  CII.AI R.MAN  referred  to  the  retirement  of  .Mr.  Sydncj-  Gedge 
from  the  chiirmanship,  and  .spoke  in  appreciative  terms  of  the  good 
work  done  by  him  for  the  Company.  Turning  to  the  account.*,  ho  said 
there  was  an  increase-  of  mori-  than  £2('0,000  in  the  creditors,  principally 
owing  to  the  provision  for  sjiecial  taxation,  an  increased  turnover,  ami, 
to  a  smaller  extent,  to  the  im  reased  contingercies  due  to  the  increased 
turnover.  The  it?m  of  land,  buildings,  and  machinery  was  lower  than 
it  was  la,st  ycai  by  £;jf>.000.  That  .vas  due  to  the  fact  that  they  had  not 
W'cn  allowed  to  build  needed  extensions,  and  that  much  of  the  new 
niachinerv.  being  of  doubtful  vahie  after  the  war,  bad  b<cn  charged  to 
revenue.  The  stocks  were  £.")i>,l):H>  down,  but  the  actual  depletion  of 
their  or.iinary  eommennal  stocks  was  mu<  h  greater.  They  had  very 
little  of  such  stock  at  home  and  practi,  ally  none  abroad,  and  the  amount 
of  l"214.0(J<)  was  as  high  as  it  was  liecause  of  the  large  stiK-ks  of  raw 
material  which  they  had  to  bold  for  work  i:i  connection  with  the  war. 
The  profit  and  loss  account  showed  a  balance  on  trading  account  of 
£2aii,0'>ll,  which  was  not  una».tistactory.  The  amount  ubarged  to  I'epre- 
ciation  had  inci-eased,  anil  stood  at  the  large  sum  ot  £()(),tilMl.  It  was 
necessarily  large  Ijecau-se  of  the  extra  jimvision  of  raachinory  for  war 
work  and  the  deterioration  due  to  uninterrupted  running.  The  net 
profit  for  the  yenr  of  £l()2.Sti7  and  the  sum  brought  forward  gave  an 
available  balance  of  £232,W.I,  wliich  they  proposed  to  deal  with  as  shown 
in  the  report,  carrying  forward  £ll2,0tH),  after  all  riasonablo  provision 
was  made  for  special  taxation  for  1 11 1 7  and  for  contingencies. 

Ix>oUing  bock  over  the  progress  of  the  Company  during  the  jia.st 
30  years  and  its  position  in  l!M4,  he  saw  ni>  reason  to  suppose  that  the 
profits  would  have  \>e.-n  less  than  they  were  if  there  had  liecn  no  war 
and  no  war  work  to  Ix-  done.      Ijirger  »ums  would  have  btvn  et  their 
dis|H>sal  for  developments  and  extensions,   because  of  the  absence  of 
HjK'cial  taxation  and  the  necessity  lor  ex|*nditur«  on  machinery,  the  use 
of  which  after  the  wnr  was  problematical.     The  volume  of  trade  aft'-r 
the  war  was  uncertaio,  but  they  knew  of  the  enormous  in<rcas<-  of  the 
means  of  output  in  that  industry  generally  -an  increase  which  miiiht 
well  lie  far  irreater  than  any  increased  demand  for  the  outpul.      On  the 
outbreak  of  the  war  the  Company  oflfered  to  place  all  its  resources  ul  the 
Horvice  of  the   (lovemment,  leaving  the  amount  of  payment  to  cover 
<^o8l8  and  pr<itits  to  \>p  dealt  with  in  accordance  with  the  judgment  and 
discretion  of  the  (iovernment  itself.      He  npeated  that  U'cause  he  wished 
(o  empliaHise  that  they  were  not  profiteers  in  the  bad  sense  of  the  word. 
A  trader  was  a  trader  for  the  piir|H)se  of  making  prolils  ;  the  iKTcoMtage 
of  the  prolits  in  relation  to  capital  employed  wiw  governed  by  his  power 
to  sell.      It  will  !"■  of  interest  to  you  to  know  that  the  average  rate  of 
protit  on  Ibc  turnover  was  hv-s  than  that  of  the  two  or  three  years  prior 
to  the  war      They  knew  that  future  taxation  must  l)e  heavy,  and  they 
must  Kupposii  that    the  utmo«t  oaie  wo'dd  Im  taken  not  to  make  the 
burdi'n  oil  our  industries  greater  than  they  car.  safely  carry.     Some  of 
them  would  not  gruiiilili-    if    the    Slate  took  all  so. called  excess  prolits 
during  the  war.  bi  t  if  after  the  war  a  very  con-'iderable  |>ortion  of  them 
Im'  taken,  it  wa«  bound  toaffecl  ailver»ely  the  pros[H  rily  of  our  industries. 
The  undivided  prolils  of  that  business  U'forc  liH  I  were  used  ill  the  or»-c.- 
tion  of  new  faclories  em|i|oyiiig  large  uuiuIxtb  of  imople  ;    they  enabled 
Ihcm  to  liuilil  and  erjuip  'wo  faclories  additional  to  their  original  .North 
Woolwich  works,  and  considerably  toenlarg.  the  inpiicily  of  tbise  works. 
l<ii)iiMir  and  caiiital  ^diki-  must  Im'  very  concerned  after  the  war  that  nil 
undue  pro|xirtion  of  the  ta\niii>ii  'o  Ix-  borne  should  not  Ih-  put  iipiui 
our  iniluslries.      During   M)I7  tlii'>    paid  in  wages  just  over  £2(NI,I)<K> : 
the  laxnlion  lie  y  wi-re  liable  for  or  hid   paid  also  came  lo  just  over 
£2l)<l,IKMl,  and   Ilie  iliviih'iids  aiiioiintid   lo   £.V.MHK).     The  capital  em. 
ployed  to  earn  those  sunm  was.  m  round  liKurrs,  n  iiiillioii  and  a  half. 
Tie'  inpilnl.  Ilicn'fon,  was  not  taking  an  undue  proportion  of  (he  earn, 
ingi  of  llie  biKiiiess.      lb'  had  no  iinlination  to  iiitin.i.  t|ii>  clIiMt  of 
lloveinmi'iif    control    mi    flwur    biisiiusH      That    a    c-rlniii    lueanun'    of 
control  would  lie  lonliniied  after  the  war  Ibis  knov,  but  he  w  ls  gind  of 
III!'  stall  iiient   innile  by  the   I'n'sidi'iil   of  Ihr    lloai  I  of  Trnde  that    he 
loiild  not  cmieeive  of  anyone  deiiriiig  in  the  ualionnl  iiiten'st  that  the 
iiidiiftiial  intrri'sls  of  thi^  eminlry  slioiild   Ik'  conlrollpd  a  day  longer 
llinii    wn«    nei'cusary.      Their    imployees    hud    taken    up    Wni    .Saviim« 

Ccrlili'  lies  to  Ihn  ai nl  of  alnml   t:i7,INNI  ;    in  the  curniil  ui'cl,  thr\ 

had  I. it pju»l  uiiilrr  IIMI  Cerlilicale...  ,iii.|  ||,al  went  on  wi-.'k  l>\  week. 

Ill  aii'l .they  have  i Iribiile.l  nb.iul  tll.lHH)  to  dilTcmit  wiir  liiiiiU. 

He  il.  u  .1  III  K.lify  lo  the  whole. henrled  way  in  which  lien  p-ople 
had  ibiMi.'  till  pial  yiai  worked  in  the  nalioiial  iiilin-.l,  iiinl  lo  ilie 
conllili  n  '  whii  h  Ilie  larue  majority  o|  them  had  in  Hie  hoiii'sl  i  o(  inleii 
lion  nici  .Mihnviiur  in  their  inletct  on  the  |mrl  of  Ihn  ( 'om|wiiy's 
iimiiAKri'.  Nearly  a  Ihousniid  ol  their  imople  had  Ml  (or  aeljvc  oervhe 
III  the  Nn«  y  ninl  Ann  v. 

Ihe  ClIAIItMW  espliiiiiPil  the  ii|ii'i  |.|l  rvsoliil lonii  whiih  wrrr  pin 
|s..ed  Thryili.tiiMi  iliMilf  by  way  of  divnlrnd  llie  whole  of  llieir  pmlil.. 
Tliey  had  (u  ni.iiii  a  |Hirliii||  for  Ihe  exlenalmi  and  ile\eliipmenl  of  the 

• Ii<".     Tlie>     hnd    lu'en    .ne.ie..|iil    in    Iradiiiv    with    the    iindividnil 

piollln,  and  lhe\  well'  enabled  without  iiijiity  I"  Ihe  slrxngth  of  their 
liiianeinl  |H>*ltliiii  lo  rapilaliiv  »  (mrlioii  of  Iheni  niid  to  ili»lribiilo  tlieni 
III  Ihr  ordinary  "harrlinhlepi  In  Ihe  (o-m  of  a  new  «ham  for  e\rr\  •ham 
now  hild.  .\l  the  name  lime  Ihny  hnd  llioimhl  It  hi<f  lo  divide  llie 
prvwnl   V>  »hoie«  into  live   £1   nharrv      I'hey  a«knd  llieni  lo  [wm  Ihe 


resolution  proposing  to  establish  a  separate  entity  for  their  ty^  depart- 
ment. Their  solicitor  had  just  informed  him  that  the  Irea-sury  had 
re£u.«ed  its  (lermission  to  the  formation  of  the  Company,  but  hecould 
not  under.'^tand  that  it  could  have  any  substantial  ground  tor  its  refusal. 
The  t_\Te  department  had  its  works  separate  from  their  ca'.le  factories. 
They  expected  to  make  a  great  business  of  the  tyre  department.  Thcj' 
would  make  an  effort  to  get  the  refusal  of  the  Treasury  set  aside,  and  if 
they  could  not  do  so;  then  they  would  nm  the  business  exactly  the  same 
as  i£  it  were  another  company.  He  concluded  by  moving  the  adoption 
of  the  report  and  balance-sheet. 

Mr.  SYDNEY  GEDGE.  JI..\.,  .seconded  the  motion,  which  was  carried 
unanimously.  The  retiring  directors  (Mr,  Sydney  Gedtte  and  Mr. 
Roijert  .lame.- Hat  ton) -ivero  re-elwted,  and  the  auditors  (Messrs.  Ball, 
Baker,  Cornish  \  Co.)  were  re.appointed.  A  vnte  of  thanks  was  pa^^scd 
to  the  directors  and  staff  for  thoir  services  during  the  past  year. 

The  CH.MR.M.^N  proposed  the  .-jjecial  resolutions,  and  aiter  b.-ing 
seconded  iverc  carried  unanimou^lv. 


BRITISH  ELECnWO  TRANSFORMER  CO.  (LTD.)— The  directors"  report 
for  the  year  1917  states  that  the  accounts  show,  after  jiayina  all  manu- 
facturing costs  and  expenses  of  administration,  a  net  profit  of  £22,665, 
and  with  £."i,7Sl  brought  forward  the  available  total  is  £28,446.  The 
board  recommend  that  £7, oOO  be  placed  to  reserve,  £1 ,500  to  depreciation 
reserve,  payment  of  preference  dividend  of  6  per  cent .  for  t!ie  ye  u(£4,379) 
and  a  dividend  of  10  per  cent,  on  the  ordinary  .shares  (3  per  cent,  of 
which  was  paid  as  an  interim  dividend  in  September  last),  absorbing' 
£8.749,  extra  remuneration  to  directors  in  accordance  with  articles  of 
ass<jcialiiin  (£I,IH)7)  and  that  the  balance  (£.'j.251)  be  carrieil  forward. 

CONSOLIDATED  ELECTRICAL  CJ,  (LTD,)— .\t  the  lecent  mooting  it 
was  rep.irtid  that  the  in.  oriic  for  the  year  en<!ed  .March  31  was  £5.640: 
general  chart'os  wen-  £1,102.  and  ini-.mie  lax  amounted  to  £1,008.  V\  ith 
£:i.0:i7  brought  forward,  the  available  Imlance  na.s  £r.,.">97.  The  directors 
rccommond  -d  a  dividend  on  the  ordiu'iry  shan-s  of  2.1  |ier  cent,  for  the- 
year,  leaving  t'2.!l47  to  bo  i  Mriiii  forward 

COBA  SUBMARINE  TELEGRAPH  CO.  (LTD.)— The  rejiort  for  1917 
states  that  receipts  were  £72.531  and  expen.-ics  £19,293.  After  providing 
£6..567  for  cable  repairs  and  £2,702  for  income-tax.  there  remains  £43,970 
with  £7.637  brought  forward,  the  total  is  £5I,WI7.  The  directors  have 
added  £|i).o;)0  to  general  reserve  and  £2..50li  to  pension  fund.  An 
interim  dividend  at  rate  of  5  percent,  per  annum,  tax  free,  has  been  paid 
on  the  ordinary  shares,  and  the  directors  now  recommend  a  final  dividend 
at  the  same  rate  and  a  bonus  of  4s.  [ler  share  on  the  onlinary  shares,  tax 
free,  leaving  £21.9117  to  be  carried  forward,  subject  to  any  claim  for  excess- 
prolils  duty. 

ELECTRO-BLEACH  &  BT-PRODUCTS  (LTD.)— The  pr.>fit  for  1917,  after - 
charging  tlepivciulion.  income  tax  and  excess  profits  duty,  amounU  t« 
£25,iH.l2,  against  £li|,497.  .Vfter  charging  inlorv'st  anil  >inklng  fund,  and 
the  interim  divid-e.d  of  31  |H'rcent.  on  the  prefenmcc  shares,  Ihe  nvailablu 
baUnce  was  £17.8711.  f"lf  this  sum.  £I0.20;1  was  rei|uiro<l  to  pjy  the 
further  interim  dividends  (on  occount  of  1917)  on  the  preference  shares, 
making  7  por  cent,  for  the  year,  and  of  10  p.-r  cut.  on  the  orviinary 
shares,  against  7  p.'r  cut.  .\  sum  of  £i>,tH(l)  has  biH'ii  placed  to  n-servo 
aiid  £l,67t»  earrie,'  forwnni,  ngainsi  £1,076. 

.^Ir.  H.  .1.  M  »i  KiNHKii.  .M.l'..  who  presid-d  over  the  at'joumed  third 
and  the  fouilh  annual  me-tint  last  wc.-k,  re'erred  lo  the  incidence  of  the 
heavy  e\c.  ss  prolits  iliity  in  eonnclion  with  development  cmipanies 
like  theirs,  which  had  no  pre. war  standani  of  p.-Mlil-eamin)!.  Kr»>m  the 
profits  of  l!l|5  Ihe  din- -tors  s.-;  asul  t  £|,(».M  in  nni  t  the  amount,  then 
undcterinined.  for  exi'*.s  prolils  d'ltv,  and  after  the  i;ovemme;H  hud 
take  their  w.ir  share  the  company  had  in  haul  a  bila-ice  Kulh'irnt  to 
pay  off  Ihe  whole  of  its  preliiuinnry  expeiis<'».  In-.sides  increasing  the 
carry  forward  by  ab.iut  £3(l.i.  The  eompiny  w.is  now  a  ooulrolled 
oslnblishment.  and  any  pr.-spi-rity  which  the  com)iany  had  aehiovrtl 
had  not  U-en  due  to  the  war.  which  had  really  put  dilii-nllies  in  theit 
way.  He  contended  thai  the  excess  pndil.s  July  involved  sii.h  voiinji 
mill  vigonnis  companies  in  increasing  injusliiv.  1'  was  necssarv  that 
the  iiicid'Mice  of  the  Inxalioir which  llu".-  ci<m)>ani«..  Ivin*  should  Iw  no- 
ndjiiMed  ni  no',  to  fnll  hnrtlly  ii|Hin  undprtakings  whu  li.  as  a  nilo,  eon-' 
tinned  within  lhe;n~dve»  the  nv  an-  .1  .l.in  ■  _r,'nt  iIimu'i  in  Iho  fiitunv 
Their  undertaking  hud  almost  en:  led  the  ei|uipnienl  and 

mechanic.il  pnwir  of  the  origiiul   I  :.  ili  lo.  of  2tl  \Tars  aao. 

hut   l<   was  still  nis.e'.olt  \    loli;i\  n.  .i.l.  r'    .  Ill  ...  I.   „  III, 

the  Kienlili.',   niecl. 
he  pleaded  llmt  in  i. 

for  the  increaso  of  t.i  !.      .    , 

t'l  inch  young  and  vigouiUK  loiiiiKinies  soiiio  adjuMiiieiil  with  ■  \icw  lu 
gelling  rebel  from  llie  present  mieroiis  in.  idencn  of  the  exrvM  proAls 
inipo.i. 

JOHNSON    *   PHILLIPS    (LTD  )     Kor   1917  llie  pr<>lil  on  Irndin;.  Ao  . 
oflei    pniMilinj   for  lui.l   rin.|  i|..,|l.irii|  ,|nK(,  •,n,\  olMn'in  ■   i>  re\i«nne 
upw.ir.l»  if  111' '■  '  '  ■  ...  ...  .-      I  , , 

with  £IN.7II   •  ,1 

Is  tmi.it.i4.     h 

(tl.HHS).  deb. 1, 1. 1.,  .,ii,;.r, 
ivsi'r\e  appnipnaliiui  (I'lo 
(£lli,.'i7ll,  and  amniiit  wrili 

The  din'.l.irn  n .'ii'ii'ild  a  i  -  i    .•      .■  •  ■■<    .    |vi   .  -r     p  t   ,,-iii.ii„ 

ml  li nlimrN   >linr.>.,  U\  liv  .  i.n.l  i  .  ,-.«iry  forwar\l  tl3..Ml."i. 

PARi  lUCTRlO  RAaWAVt  *  LIOHTtNO  CO.-  .VI  the  retcnl  mooting 
It  was  re|Hirtod  thil  for  the  m m  ended  Nov.  .Ill  la«l  Iho  fnvt» 
n-ieipl.  iiicroivd  from  1271. oil  lo  CitM.OII.  and  o|>eniting 
p\|K-M'><<  (nini  £123,1113  lo  tl3il.."»l,  Ihe  Hoi    rovoniie   earned    m    IVr* 
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<\ne  £lfin.760.  as  compared  with  £148,288.  As  the  accounts 
,re  based  upon  the  legai  exchange  rate  of  16d.  per  milreis,  there  must 
•  .■  deducted  £:?8.969.  after  pro\ndin,2  for  4  per  cent,  dividend  on  ordinary 
-hares,  making  7  per  cent,  (less  tax)  for  the  year,  against  G  per  cent.  ; 
•Ifpreoiation  and  renewals  fund  £20,000  :  and  reserve  for  contingencies 
anrl  dr.utitful  dcbt^.  £.5.000  :    £34.t>09  is  carried  forward,  against  £2o,572. 

HADRAS  ELECTKIC  TRAMWAYS  (1904)  (LTD.)— For  the  year  the  gross 
profit  was  £27.iS:tl .  After  debiting  interest  and  London  office  expenses, 
making  provision  for  the  debenture  stock  sinking  fund,  and  transferring 
£8.000  to  depreciation  and  renewal  account,  the  balance  is  £  1 :5..)22.  With 
£4,31.5  brought  forward,  the  total  is  £17,837.  The  dividends  on  the 
preference  .shares  absorbed  £6,000,  and  the  interim  dividend  of  4  per 
cent,  on  the  ordinary  shares  (paid  September  last)  £2.290,  leaving 
iTi,547  Os.  lOd.    The  directors  recommend  payment  of  a  further  dividend 

f  4  per  cent,  on  the  ordinary  .shares  (making  8  per  cent,  for  the  year) 
tax  free,  which  will  absorb  £2,290,  the  transfer  to  general  reserve  of 
i3,000,  leaving  to  be  carried  forward  £4,257.  The  traffic  receipts  and 
the  expenditure  in  Madras  show  an  increase  of  103  and  6  8  per  cent, 
respectively  upon  1916. 

ROTHESAY  TRAMWAYS  CO.  (LTD.)— The  total  receipts  for  the  past 
.  -.jr  wire  i:H.ii3t;.  After  providing  for  expenses,  including  £1,907  for 
Icljenturc  and  other  interest,  payments  to  local  authorities  (£270),  and 
providing  £900  for  renewals  fund,  there  is.  with  £140  brought  forward, 
a  balance  of  £1,223.  The  directors  propose  to  place  £600  to  reserve, 
anrl  to  pa  v  a  dividend  of  5  per  cent,  on  the  preference  shares,  and  to  carry 
forward  £123. 

UHITED  ALKALI  CO.  (LTD.) — ^The  report  states  that,  after  providing 
for  exec—  profits  duty  for  191.5  and  191(i.  and  special  taxation,  trans- 
ferring £1.5.i"Mt  to  debenture  redemption  fund,  the  net  profit  is  £196,169. 
.\fter  dcilu.  ting  final  dividend  on  ordinary  shares  for  1916  at  2s.  per 
-hare,  £23..j29  is  carried  forward.  A  settlement  of  questions  arising  out 
if  the  Kiname  Acts  has  only  been  arrived  at  since  Dec.  31  last,  and  is  still 
-iibject  to  several  reservations. 


Nov   Companies. 


AUTONITERSfLTD.)     ( 149.97«.)—Private  company.      Reg.  March  26. 

'    '•  ♦.2,IHHI  in  £1  shares.   .Mechanical  and  electrical  engineers,  iron  and 

■     iiiders,  boiler  makers,  motor  c:ar  manufacturers,  electro  platers, 

I  ,r~t  directors  are  \V.  .1.  Harris,  .).  Duncalf,  VV.   F.  Hannay  and 

M     II.  Miiitli.      l;<-g.  offire  :    !l.  Hcgcnt-slrci-t.  S.W.  1. 

AEEOBAUTICAL      ENGINEERING      CO.       (LTD.)     (150,002.)— Private 
•  inimiiv.      l:.j.    Mar  h    27.    i  apilal    £20.01")    in  £1  .shares.      Electrical, 

.'■neral  ami  nicrhanical  engineers,  manufactiirers,  repairers  and  dealers 

■  ri  »en<plHne<,  aeroplane  engines,  A;c. 

CHARLES  BOOTH  k  CO.  (LTD.)  (149,884.)— Private  company. 
l:.g.  .\l.ii.  h  I"..  .  /inifal  £22,<K)0  in  20,000  preference  shares  of  £1  each 
Hid  4'I.'KH)  irr<liii;i|^  shan's  of  |h.  each.  Dealers  in  machinery  and  t'Jols 
iiKlal  ipi  f' ti.iii'-,  MHi  liiinK  al  nrnl  dci  I  riial  engineers,  boiler  makers 
.I..1  litt.r-,   &■        I'.'g.  •■111. .  :     l',....i,l,  ,  iMiildings,   Park-lane,  Liverpool, 

GENERAL     PNEUMATIC      APPLIANCES       LTD.)       ( 149,971.)— Private 

.|iilnl  £30,00(1  in  £1  shares.     Manufacturers, 

!.■  umatii-  and  electric  tools  and  machinery 

.     millwrights,   &<:,  and   to  enter  into  an 

Ml'    lii!(»iiul  Co,  Ltd.     First  directors  are  ,1.  P.  O'Don- 

.    K.    Kvelvn  .lonCN  and   A.   Siwncer.     Iteg.  office  :     14, 

II  ..trwt,  W.  1. 

i.  00LU8  *  SONS  (LTD.)  ( I.VI.OHO).— I{c«.  April  8,  capital  £120,000 
in  £1  •l>»r'«.  I".  I.ikr-  over  the  biixineiu  carried  on  by  .1.  Collis  &  Sons. 

"'"'    ''        11    111'-    liiiHinein  of   inmfounilerH,  electric:ul   iind   general 

Kir-l  din-'tors  are  :    -Sir  H.  <).  Bux.  Inmnide.  K.f '..Vl.d.. 
W,  H,   HIak.-.  .\.  ColliH,  .(.  II.  ColliH  and  M.  .1    .larvis. 
I     -  I-  t:i.  Kejfi-ni  <«|iinn-,  <iruy's  Inn. road,  W.C 

HAOKINNOH  Ir  THOMAS  (LTD.)  (149.93.5.)  I'rivnle  cf.mpany. 
tii-v.  M.t.  I,  Jl  .  ,.,.,i.,l  I  I  ixHi  in  HI  .|,«n-«.  .ManufnctiinirH  of  unddealers 
'■"■■'  '    r    vrhii:|p«,    inteninl    conilniMtion.    Nlt'ani, 

.•jne».   too|»,   Ac       Kimt  directors  :    A.   K. 
'  ..n"ll).  I).  II.  ().  MnikinnoM.      |{4-g.  oflice  : 

1.      .  ,,,,.,..,  ('..Kciit'ii  Park.  .V.  M, 

OME'lAR  I.AMPW0EK8  (LTD.)     ( 1 10,947.)  -I'rivair  company.      Keg. 

^'"   '  ■    '  '"'•-t    I,  tl  .liari.,.    .MannlnclimM-i  of  nnddenlerM  in 

.1-'.  n-raU 

•I     \  .i,.r. 


phi: 


'•0     (LTD 


r.rie..   A- 1 

(|-,M.C1.-,.-, 


l''irHl  dlreclom  are 


First  directors  are  O.  C.  Selbach  (permanent  managing  director, 
American  citizen),  J.  A.  Moore,  A..M.T.C.E.  •  (British),  G.  Anzani 
(Swiss)  and  A.  P.  Rosselet  (Swiss).    Reg.  office,  28,  Russell-square,  W.C. 

VALE  METAL  CO.  (LTD.)  ■  (149,893.)— Private  company.  Reg. 
March  16,  capital  £1,500  in  £1  shares.  Smelters,  refiners,  &c.,  of  minerals 
and  metals,  electrical  and  general  engineers,  &c.  First  directors : 
W.  B.  V.  Dobson  and  A.  J.  Henderson.  Reg.  office  :  78,  Brighton-road, 
Surbiton. 

WILLIAM  COOPER  &  GOODE  (LTD.)  (149,836.)— Private  compc.ny 
Reg.  .Mnrch  II,  i-:-,pit;vl  £.50.000  in  £1  shares.  Met.-\1  merchants,  brnss 
rollers,  nia,mifftcturers  of  And  dealers  in  brass,  copper  and  zinc,  wire 
drawers,  &c.  First  directors  are  J.  A.  Kenrick,  W.  Chamberlain,  A. 
Neville  (_'hamberlian,  E.  E.  Dendy,  .J.  A.  Kenrick,  F.  Flatten  and  T. 
W.  Horton  (all  permanent).     Reg.  office,  Bradford-street,  Birmingham. 


I'rival<>  ciMUpaiiy. 
'  111'  litiHini'HN  of 
IV  on  the  liiinj. 


■i<-     iiiiiipany.       Keg. 

'  I  the  iMinJni'ui  of  iron, 

•  arrlrd  on   nt   Miliier 

.  ..•■     lii.  l.loiil  ACo."     Kolleil-.n.: 

>  pliii",  K.I'. 

'pu  oaTILi    (LTD)     (1111,774.) 
>  lo.iHMi  ill  CI  »|,„re«  (10,000 
■  iiimilliiiu  iMtrimern,  ninnii- 
' '•■'  Irieinnn,    A'c 


City   Notes. 

INDO-EUROPEAN  TELEGRAPH  CO.  (LTD.)— The  directors  recommend 
a  final  dividend  for  1917  of  £1  2s.  6d.  per  share  (making  7  per  cent,  for 
the  year),  plus  a  distribution  of  £1  10s.  per  share,  both  tax  free. 

LONDON  &  SUBURBAN  TRACTION  CO,  (LTD.)— A  dividend  of  2V  per 
cent,  on  the  preferenca  shares  for  the  year  ended  Deo.  31  last  is  recom- 
mended. 

MONTE  VIDEO  TELEPHONE  CO.  (LTD.)— An  interim  dividend  of  6  per 
cent,  per  annum  (7  Ul.  per  share),  tax  free,  has  been  declared  on  ordinary 
shares  for  half  year. 

OLDHAM,  ASHTON  &  HYDE  ELECTRIC  TRAMWAYS  (LTD.)— A  final 
dividend  I'f  3!  ]ipr  cent,  lias  been  declared  on  the  ordinary  shares,  making 
6  per  cent,  for  the  year. 

SIEMENS  BROS.  &  CO-  (LTD.) — .Although  the  accounts  have  not  yet 
been  made  u]).  a  dividend  of  10  per  cent,  in  respect  of  the  year  1917  has 
been  declared. 

SUBMARINE  CABLES'  TRUST.— Notice  is  given  that  49  certificates 
will  be  redeemed  by  a  drawing  which  will  take  place  on  the  1st  prox. 
(at  2.30  p.m.)  at  the  offices  of  the  Tru.st.  34.  Electra  House  Finsbury- 
pavement,  London,  E.C.,  for  payment  of  £120  per  certificate  at  Messrs. 
Glyn,  Mills  &  Co.,  68,  Lombard-street,  London,  B.C. 


The  Round  Table. 

By  "kVA," 

Bo.\-iIoT    OF    THE    Moment. — "  (iuilty  !  "     Prince    Lieh- 

nowsky's  "  astonisher  for  the  Boche,"  published  in  pamphlet 

form  by  the  National  War  Aims  Committee.     Get  a  coiiy  at 

any  bookstall,  read  it  and  pass  it  on  ! 

*         *         *         * 

From  a  Daily  Paper  :  - 

"  A  man  hurriedly  entered  a  ])ost  office  to  find  an  address  in  the 
telephone  directory,  but  found  a  lady  studying  the  book  very  intently. 
He  waited  patiently  for  a  while,  but  she  seemed  no  nearer  the  object  of 
her  search,  and  as  his  time  was  limited,  he  linally  ventured  ;  "  If  you 
ate  in  no  great  hurry,  madam,  would  you  be  so  kind  as  to  allow  me  to 
glance  in  that  book  for  just  a  moment  ?  '  "  Oh,  certainly,"  replied  the 
lady,  "  I  was  just  looking  it  over  to  find  a  pretty  name  for  baby.' 
*  •  »  * 

A  friend  of  mine  who  dabbles  in  ballistics,  tells  me  that 
the  iioclie  loiii<-ranj;i'  i^iin  is  fired  at  a  moving  target.  Ho 
contends  that  by  the  time  the  shell  reaches  Paris  the  city  liiw 
moved  one  mile,  due  to  the  earth '.s  rotation,  and  that  allowance 
18  made  for  thi.s.     Now,  you  artillerists  ;  has  it  '. 

)((  ]|c  )(t  Hi 

Over  Zealous  Youth  to  Order  t'lerk :  Here  is  an  order  for 
goods  from  the  Wiir  Office.     Shall  I  ask  for  a  trade  reference  !  ! 

Tliirly-Seven  Years  Ago. 

[Krom  TiiK  KLEt'TRlciA.N,  April  2;!,  1881.] 
I'j.Kr'niw  LiiiMT  AT  TMK  Haciue.  -  Tlie  land  of  water,  which  soinuls 
Irish  l.iil   ish'l,  has  caughl   the  fever.      One  of  the  shops  at  the  en 
trance  of  the  .Arcade  in  the  Hague  is  illuiiiiiialiil   by  means  of  the 
electric  light. 

'I'liK  CuvMTAl,  Palace. — .An  opiiortmiity  is  abimt  to  be  iilTordcd 
for  wltnes»iii({  the  experinieiit  of  enlist iiig  electricity  as  ii  motive 
power,  a  line  IniviiiK  been  laid  down  in  the  Crystal  Palace  grounds 
by  the  SiM-iel^'  Animynie  Kleetrii|iie  do  Uriixelles. 

l/'Ki.ErTRIclK.N.  We  have  ut  last  received  the  lirsl  niiinber  of 
thia  long  priiiniHi'd  paper,  mid  now  thai  it  has  appeared  we  do  not 
Iind  nniili  that  is  new  in  it.  We  niiisl  confess  to  having  thought 
that  elerlrji  III  wience  wiiH  Hiillieieully  reprcMculed  in  l''raiice  by  our 
eouteinponirieH.  "  1/  I'.lcctricile  "  and  "  La  Lnniicre  ICleclriijUe."  We 
(ear  thai  this  niiilliplicalion  of  eleclriciil  jiiunmls,  so  far  from 
aNMistinK  (lie  Hlmleiit,  will  only  eniliarriiss  ami  discourage  liini. 
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